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Identifies products having the Hewlett-Packard Interface Bus (HP-IB) capability. HP-IB is our implementation
of ANSI/IEEE Standard 488, "Digital interface for programmable instrumentation." For the complete story,
see pages 112-125.

Identifies products having Hewlett-Packard Interface Loop (HP-IL) capability. HP-IL provides serial loop
interfacing for portable, battery-powered systems on the bench or in the field. See page 58.

Identifies newly introduced products or capabilities. New products are also indicated by boldface listings in the
Model Number Index.

Specifications describe the product's performance.
Parameters that are described as typical, nominal, or approximately ("") are supplemental characteristics
intended to provide information useful to applying the product.
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HP 9000 Series 300 Modular Computers,
The Series 300 is a family of high-performance technical workstations designed for
instrument control and computer-aided design applications. Its modular design pro
vides a high level of adaptability with choice of performance levels and displays, and
compatibility across hardware and software boundaries alike. With the Series 300
you can build a system from scratch. Choose computational power, color, screen
resolution, peripherals and accessories. And it's integrated, so all the components
will work together, no matter what the configuration. As your computing needs
change, your choices can change as easily as they were made in the first place, with
the highly flexible Series 300 Modular Computers. See page 70.

r==-stJiua):,
HP 9000 Series 500 Model 550 Computet
The Model 550 is the cornerstone of a multi-user graphics system with the power to respond like a
single-user workstation. The system provides mainframe performance, floating point computa
tion, and support ofmuItiple high-performance graphics workstations, all in a networked environ
ment. And in a very small package. When combined with other components, the Model 550 can
add exceptional dimensions to a design team's performance. Consider first-time draws of 60,000
vectors per second, redraws just as fast, user access to 4,000 lines of transform engine microcode,
2 Mbyte per second computer-to-display-station interface, and more. It all adds up to more
graphics perform3.nce per dollar, plus the predictable response you demand. See page 74.

Vectra Personal Computer
The Vectra Personal Computer accommodates ever-changing business needs with its flexi
ble modular design and powerful MS-DOS 3.1 operating system. Select the exact system
components for your needs, choosing from a vast range of IBM PC/AT compatible hard
ware and software by Hewlett-Packard, IBM@, and other manufacturers.

The seven IBM PC/AT™-compatible I/O accessory slots and the Hewlett-Packard
Human Interface Loop (HP-HIL) provide unlimited capabilities for your expanding and
changing needs. And Vectra software has been developed and adapted to implement such
versatile, easy-to-use features as HP Touch, the HP Mouse, Graphics Tablet, and the
Personal Applkations Manager operating system shell by HP. See page 42.

IBM PCIAT'" is a U.S. trademark of International Business Machines Corporation.
IBM" is a registered U.S. trademark of International Business Machines Corporation.

The HP Integral Personal Computer
The Integral PC is the first personal computer to deliver the performance of the UNIX operating
system in a fully integrated, affordable, easy-to-use package. Everything you need for full comput
ing power-a printer, keyboard, monitor, mass storage, and an optional HP Mouse-is provided in
the transpor,able Integral PC.

The standard 512K bytes of memory is expandable to 2.5M bytes; with Bus Expanders, the
RAM can be boosted up to 7M bytes. And, there are 256K bytes of ROM, with the built-in HP
UX, HP's customized version of the UNIX operating system. Also included in ROM is the Person
al Applications Manager (PAM), a friendly user interface, and the HP Windows multi-window
manager. See page 78.
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The HP Portable PLUS Personal Computer
More than just a portable computer, the Portable PLUS is a powerful, durable traveling companion
that shares information and peripherals with desktops or acts as a terminal to mainframes. In one
small package, you can carryall the tools you need to be productive in the field or while traveling.

The Portable PLUS is easily tailored to handle varying duties with the programs and data that you
use most often installed directly in the computer as plug-in ROMs. You also have the option of loading
disc-based software into the Electronic Disc of the Portable PLUS. In either case, there is no need to
carry discs or disc drives-just the lap-sized PLUS. See page 44.

OfficeShare LAN
OfficeShare, Hewlett-Packard's personal computer local area network (PC LAN), is
based on the industry-standard IEEE 802.3 PC LAN and the MS9™-DOS 3.1 operat
ing system. It connects HP and IBM'" personal computers for low-cost file and peripheral
sharing, and provides a link to HP's Personal Productivity Center through the HP Ad
vanceNet networking strategy. This link accesses powerful integrated office solutions, as
well as sharing the benefits of Microsoft Network (MSTM-Net) software compatibility.

Up to 30 personal computers may be connected to each I85-metre network segment,
using any HP Touchscreen II or Vectra Personal Computer with a hard disc as a network
server. The typical system supports up to eight nodes per network server.

Remote file access permits transparent file storage and transfer on shared discs,
which enables the personal computers to share printers and elilhinates the need to learn
separate file access methods on the LAN. See page 51.

MST"-DOS and MST".Net are U.S. trademarks 01 Microsoft, Inc.
IBM" Is a registered U.S. trademark of International Business Machines Corporation.
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HP 2393A Graphics Terminal
Designed for both business and technical applications, the HP 2393A Graphics Terminal
provides full graphics and alphanumerics and supports a wide variety of input and output
options. It is a high quality yet affordable solution for the graphics terminal needs of HP
3000, HP 1000 and HP 9000 Computer users. Besides its extensive graphics features, the
HP 2393A provides full alphanumeric capabilities, including math, italic, bold and line
drawing characters, up to twelve pages of memory, and enhanced vertical scrolling to sup
port 160-column text. See page 84.

HP 2394A Data Entry Terminal
The HP 2394A Data Entry Terminal offers an innovative approach to remote data entry appli
cations. The HP 2394A has local forms cache, so users can store forms they need in terminal
memory for recall to the display immediately when required. Extensive local edit checks, modi
fied data tag, and menu-driven forms design improve data entry throughput. The HP 2394A also
has ergonomic features such as integral tilt and swivel plus smooth horizontal scrolling. See page
85.
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HP 7907A Fixed/Removable Disc Drive
The HP 7907A offers 20.5 megabytes of fixed storage and 20.5 megabytes of removable
storage on a handy 8-inch cartridge. On-line data access rate is 22.6 transactions per second.
The HP 7907A conforms to the HP-IB/CS-80 standards, and its intelligent controller sup
ports an off-line back-up that copies data between the fixed and removable discs in Jess than
two minutes. See page 92.

AI && UI

HP 9133,34H/9153,54,i}, Winchester Hard
Discs
The HP 9153H (10-Mbyte) and 9133H (20-Mbyte) combine the storage of
HP's hard discs with the backup and interchange capabilities of 31/2 inch
microfloppies in compact packages. In addition, the microfloppies are com
patible with HP 9122D/S and 9114A data storage units. For floppy-based
computer systems, the HP 9154A (10 Mbyte) and 9134H (20-Mbyte)
hard-disc-on1y models add Winchester performance and convenience. All
four of these units are supported on the HP Touchscreen, HP 9000 Series
80, and HP Series 200 computers. See page 89.

__..__"'0; "" ."' __- ;wa~"... W .J'1I:1iII'tIIiIIR_

HP 4951 B Protocol Analyzer
The new HP 4951B Protocol Analyzer includes all of the features of the HP 4951A (monitors and
decodes data transmission, simulates datacomm network components, performs bit error rate tests,
and remotely transfers data and programs) as well as several new software features. A new video
output port enables users to hook up the analyzer to a video monitor and view what appears on the
screen of the protocol analyzer on the larger video monitor at the same time. A separate RS
232C/V.24 printer or remote port enhances the remote testing capability of the analyzer while
allowing users to transfer data, programs, and applications to any member of the HP protocol
analyzer family.

The HP 4951B has available an SNA analysis package, an asynchronous terminal emulator
program, an X.25 package, an X.21 interface kit, and a DDCMP decode and simulation package.
The additional versatility that these software packages afford, along with the standard analysis of
SDLC, HDLC, BSC, and most other character-synchronous or asynchronous protocols, means that
users of all major data communications protocols can do their jobs faster, more easily, and more
thoroughly than before. See page 129.
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HP 11729C Carrier Noise Test Set
The HP 11729C Carrier Noise Test set measures single-sideband phase
noise from 5 MHz to 18 GHz and features three new capabilities in addi
tion to those of its predecessor, the HP 117298. A 640-MHz SAW filter
improves broadband noise floor of the external reference signal to typical
ly -145 dBm/Hz at 10-MHz offset from lOGHz. The SAW device can
be configured into a 640-MHz self-oscillator to replace the external low
noise reference signal in the frequency-discriminator method. This tech
nique is useful for testing free-running devices such as tunable GasFET,
Gunn-diode, or YIG-tuned sources. Additional circuitry permits AM and
phase noise measurements on many pulsed carriers. See page 712.

• .............__...... .... YilllDi~
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HP 518105 Video Measurement System
Hewlett-Packard's expertise in automatic test equipment now includes video product eval
uation. The HP 5l8l0S combines new and existing hardware with advanced software to
provide a high-throughput manufacturing system that measures over 60 parameters on
NTSC baseband video signals.

At the heart of the computer-based system is the HP 5l80A Waveform Recorder,
which digitizes the video signal from the device under test. The system extracts gain,
phase, timing, noise and distortion parameters from the signal, compares them to preset
limits, and stores them for later analysis in a database.

Key features include task separation, which allows less-skilled operators to run
predefined tests easily while providing full flexibility to quality-assurance and test manag
ers. Offering a database for storing test results, the system simplifies quality monitoring
and parameter trending. Hard copies are obtained using any of several optional HP-GL
plotters and printers.

Although intended primarily for production testing of video products, the system will
also find applications in research and development, quality assurance, and broadcasting
due to the wide variety of measurements it can make. See page 168.

HP 89038 Audio Analyzer, HP 8903E Distortion Analyzer
The HP 8903B Audio Analyzer and HP 8903E Distortion Analyzer provide unparalleled versatil
ity and performance for audio measurements from 20 Hz to 100 kHz. The HP 8903B and HP
8903E combine the functionality of an audio frequency counter, sensitive ac voltmeter, dc voltme
ter, high-performance distortion analyzer and SINAD meter into a compact, versatile package.
In addition, the HP 8903B includes a programmable, low-distortion oscillator (20 Hz to 100
kHz). With its internal oscillator, the HP 8903B performs automatic signal-to-noise ratio mea
surements as well as swept distortion and frequency response measurements. Both instruments
employ fully automatic input range selection and notch filter tuning to ensure accurate, repeat
able results. Other analyzer features include fully balanced input, true rms and average detection
and two slots for any of six optional audio filters. With typical residual distortion below 0.003%
(20 Hz to 20 kHz), the HP 8903B and HP 8903E can characterize most audio electronic equip
ment. Receiver SINAD testing is easy with the dedicated SINAD measurement of these analyz
ers. For system applications, simple yet complete HP-IB programming makes the HP 8903B and
HP 8903E ideal solutions for any audio measurement needs. See page 722.

---,-----------------------------------------

HP 1631A/D Logic Analyzers
The HP l631A and 1631D are dedicated benchtop logic analyzers that provide state analysis,
timing analysis, and digitizing oscilloscope functions all in one instrument. As general-purpose
system-integration tools for the digital hardware designer, the HP 1631 A/D window in on specif
ic analog events to provide information for troubleshooting and characterizing systems. These
new models provide the full capabilities of the HP l630A/D, including state and timing channels,
inverse assembly, and preprocessor support. Two analog channels are available with 200
megasample/second digitizing rate, allowing simultaneous, single-shot capture and storage of
waveforms up to 50-MHz bandwidth. See page 410.
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HP 9430 Memory Test System
Excellent timing accuracy and long-term stability, coupled with new standards in software pro
ductivity, are offered by the HP 9430 Memory Test System. This system represents a versatile
and economical solution to the testing of the most common semiconductor memories in end-user
and manufacturing environments.

With its flexible architecture, the system is designed to provide an upgrade path for your next
generation memories. High mean time between failures (MTBF) and a one-year calibration peri
od contribute to maximum availability of the system to perform your testing tasks throughout the
year. The application-oriented, modular software structure can be readily learned and substan
tially reduces programming costs.

The HP 9430 is compact. All tester hardware, including controller and mass storage device, is
contained in one cabinet (plus testhead). The result is an intelligent, stand-alone system that
requires no external host computer for either testing or program development. See page 366.



HP 64000 Emulation and Microprogram Subsystems
Fourteen new emulation subsystems and a microprogram development subsystem signifi
cantly expand processor support capabilities of the HP 64000 Logic Development System.
These subsystems provide an important link between the software-development environ
ment and the target system to enhance designer and programmer productivity, which
reduces the time for new-product development. In addition to standard emulation features,
many of these new emulators address functions that are integrated directly on the processors
themselves.

The microprogram development subsystem supports all phases of microprogram-based
(bit slice) product design, development, and maintenance. Additionally, the HP 64000 sys
tem allows simultaneous analysis of multiple processors, an increasingly important capabil
ity because many digital systems incorporate 8- or 16-bit processors with micro
programmable (bit slice) processors. See pages 188 and 191.
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HP 3065 DigitallAnalog In-Circuit Board
Test Family
Four new in-circuit board test products greatly expand the HP 3065
family of board testers. They consist of two new controllers and two new
test stations that can be combined in any way to meet your testing appli
cations. Controller and test-station combinations, ranging from the en
try-level HP 3065CLjHL to the top-of-the-line HP 3065CXjHX, all
offer 5-MHz digital in-circuit testing with HP's exclusive Safeguard In
circuit Analysis to help prevent digital IC damage. The excellent relia
bility of all these systems allows HP to offer a 99% Guaranteed Uptime
Service for the entire HP 3065 family. See page 387.

HP 94445A Parameter Ex!\",dlction Softwan::
You need accurate transistor model parameters to generate precise circuit simula
tions for IC design. TECAP (Transistor Electrical Characterization and Analysis
Program) gives you these model parameters quickly and easily. TECAP shortens
your IC design cycle and saves valuable engineering and production resources.

TECAP system hardware performs I-V and C-V measurements on your devel
opmental wafers or discrete transistors. TECAP software transforms the mea
sured data into transistor model parameters that precisely match your particular
fab circuit simulation and yield better IC designs.

Because you begin wafer fabrication with a superior design, only minimal ad
justments may be necessary at this stage. You save valuable engineering and pro
duction resources by eliminating wasteful fab runs.

The TECAP software uses the computing power of the HP 9000 Series 200
PASCAL workstations. The software, written in PASCAL 3.0, is menu-driven
and requires no programming expertise. The program is simple to learn and com
mands don't have to be memorized. TECAP offers an "integrated" solution,
where measurement, parameter extraction, device simulation, and plotting rou
tines are included in one unified program.

TECAP precisely extracts model and parameters from measured data byeval
uating a non-linear, least-squares-fit algorithm. After computing the model pa
rameters, you can use the device simulator to verify accuracy. The simulator takes
into account the external resistances of the transistors, and solves an admittance
matrix to give you meaningful, practical simulations. See page 364.
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HP 8175A Digital Signa! Generato!"
Combining high data rates with programmable pattern durations, intelligent cycling
and interaction with devices under test, the new HP 8175A provides for simulation of
a wide range of digital signals in IC, board and module design and test.

The HP 8175A enhances your engineering and test process by offering the ver
satility and performance you need in digital design and test. Early simulation of
not-available elements speeds your design cycle through reduced integration time.
Automated, at-speed testing improves your production quality.

When configured with logic analyzers from the HP 1630/31 families, the HP
8175A forms part of a complete test system. The Digital Signal Generator provides
stimulus to the device under test, and the Logic Analyzer measures the response in
terms of logic states and timing characteristics.

The photo shows an HP 8175A (left) and an HP 1630G (right) in a stimulus
response measurement set-up. The automated measurement is controlled from an HP
series 200 controller.

For more information on the HP 8175A, see page 470. For information on the HP
1630/31 Logic Analyzers, see pages 411 and 414.• ..._ ...._ ......... .._.." ,..mw _
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HP 4194A Impedance/Gain-Phase Analyzer
The HP 4194A Impedance/Gain-Phase Analyzer performs impedance and transmis
sion measurements, graphic analysis, and computation quickly and efficiently. Addi
tionally, the HP 4194A can copy its graphics display to a printer or plotter, without
the aid of an external controller. The HP 4194A features wide-range impedance mea
surement from 100 Hz to 40 MHz with high accuracy of 0.17% and gain-phase mea
surement from 10Hz to 100 MHz with high accuracy of 0.1 dB.

Measurement data can be displayed on a color CRT, and graphics analysis func
tions such as markers and line cursors can be used to obtain impedance and transmis
sion parameters from the measurement data.

Built-in equivalent circuit analysis/frequency characteristics simulation enables
you to characterize components, and the data manipulation function enables you to
easily extract secondary parameters.

With the built-in Auto Sequence Program (ASP) function, all measurement and
analysis can be automated, expanded, and customized without the aid of an external
controller.

The HP 4194A enables you to perform quick evaluation of materials, compo
nents, and circuits, thereby increasing engineering productivity. See page 328.
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HP 53560 Harmonic Mixer Driver
Monitor or measure pulsed and CW frequencies from 36 Hz to 110 GHz with the
HP 5356D and an HP 11970Q,U,V or W mixer. The HP 5356D harmonic mixer
driver, along with the HP 11970 mixers, down-converts the frequency for measure
ment with the HP 5345A/5355A microwave frequency counter. Frequencies with
in pulses as small as 75 nanoseconds can be measured, and a profile of
characteristics can be determined. This makes it ideal for radar applications and
VCO post-tuning drift or FSK modulation measurements. Additional frequency
converter heads are available, which allow measurements from dc to 40 GHz, mak
ing this a most versatile combination of products for frequency and time interval
measurements. See page 232.

•__.... ..............'_...._ .... ....."'_.......... ...............L........_

HP 5350A, 535"IA, 5352A CW Microwave Frequency
Counters
Choose 20,26.5 or 40 GHz and get all the basic performance of the higher priced products
for less cost. These new counters are designed with GaAs (Gallium Arsenide) integrated
circuitry, which simplifies and reduces parts for high reliability and low cost of ownership.
With a sensitivity of -30 dBm at 26.5 GHz and -20 dBm at 40 GHz, a frequency range of
500 MHz to 40 GHz can be measured on a single input connector. A second input mea
sures 10 Hz to 525 MHz and offers resolution to a millihertz. HP-IB data rates of greater
than 80 readings-per-second make these counters ideal for systems. Standard features in
clude keyboard and display lockout, math functions and HP-IB. A temperature-compen
sated crystal oscillator (TCXO) is standard; an optional oven time base and an optional
high-stability oven time base are available for all three products. Rear input connectors
and input protection are also available for both the HP 5350A and HP 5351A counters.
See page 226.



~'jP 5386A Frequency Counte
For portable, low-cost frequency measurements to 3 GHz, consider the new HP
5386A, This counter features -27 dBm sensitivity, 9 digits of resolution per second, a
12-character liquid-crystal display, and HP-IB standard. Both frequency and period
measurements can be made with the low-frequency port. A half-rack-width package
enhances the counter's utility for calibration and maintenance applications, and con
serves rack space for systems applications. The alphanumeric LCD can be used as a
remote display for operator prompts or for displaying scaled measurements with ap
propriate units. An optional oven timebase lengthens the calibration period for
kilohertz accuracy (at 3 GHz) from six months to a full year. See page 234.

RP'5~H,~2S Data Acquisition ConI '> ~y(;
With the HP 3852S Data Acquisition and Control System you get capable hardware plus system
software to create a powerful data acquisition system that you can easily configure to your needs.
A full keyboard with two displays means easy checkout of system wiring. Plug-in voltmeters and
input/output accessories with removable terminal modules for field wiring speed up system con
figuration. You'll have powerful system software for fast and easy start-up using a tool set of
capabilities needed in data acquisition, capabilities such as data analysis, presentation, distribu
tion and archiving.

The HP 3852S Data Acquisition and Control System consists of an HP 3852A mainframe;
optional HP 3853A extenders; a selection of plug-in voltmeters, multiplexers, and input/output
accessories; an HP Series 200 computer; and system software. You can choose any combination
of these capabilities. The HP 3852A Data Acquisition and Control Unit has eight slots for plug-in
accessories. If more slots are needed, add up to seven extenders with 10 slots per extender.

You can use the HP 3852S to perform accurate, low-level and noise-rejecting measurements
as well as high-speed measurements. You can resolve one-microvolt signals with the integrating
DVM and make scanned readings at up to 100,000 per second with the high-speed DVM. The HP
3852S is a single card-cage product that lets you make a wide range of measurements as well as
control and sequence your test. See page 300.

:.,H30TIU and 5183TIII DigitiiJng OSe!i!e,~;;>l')f.1·'::\:::;
The HP 5180, shown here, and the HP 5183 are two-channel digitizing oscilfoscopes that
combine precision digitizers and waveform analyzers. The HP 5180T offers 20 Msam
ples/s, lO-bit resolution, 60-dB dynamic range, and 16K memory. In comparison, the HP
5183T offers 4 Msamples/s, 12-bit resolution, n-dB dynamic range, and 512K memory.
The HP 5180U and 5183U are four-channel versions of the HP 5180T and 5183T.

All four oscilloscopes feature powerful trigger enhancements, with the HP 5180 offer
ing selectable sensitivity and bitrigger and the HP 5183 offering dropout, sequential, bi
trigger, composite, and high-frequency triggering. In addition, time-base features such as
main-only, mixed, and toggle in the HP 5180 and main-only, mixed, burst, and adaptive
sample rate in the HP 5183T give more measurement control and conserve memory.

Once a signal has been digitized and recorded, the HP 5180T/U and HP 5183T/U are
ready for complete signal analysis (e.g., FFT, pulse, integrate, differentiate, waveform
math, rms, peak-to-peak). Touchscreen displays guide users through menus for analysis,
cursor control, display, plot or disc operations. Waveform and measurement setups can be
stored on optional internal discs or on external discs.

The HP 5180's applications include video test plus floppy media and drive test, whereas
the HP 5183 is aimed at sonar, modem, communications, and disc testing. See page 422.

HP 541100 and 54200A/D DiqrtLd!\~; '::'>SCWOSCOi:.ieS
The HP 541100, shown here, is a full-color, (GHz digitizing oscilloscope featuring
automatic parameter measurements, digital storage, infinite persistence, pretrigger
viewing, and setup aids that simplify time-domain measurements for digital design.

Ideal for capturing high-speed, single-shot events, the HP 54200A and 542000 are
fully-programmable, 200-Msample/s, 50-MHz digitizing oscilloscopes that offer a va
riety of automatic measurements. The HP 542000 also includes triggering modes simi
lar to logic analyzers. See pages 430 (HP 541100) and 434 (HP 54200A/D).
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HP 8673E Synthesized Signal Generator
Full microwave test signal simulation is now available from 2 to 18.0
GHz with the HP 8673E Synthesized Signal Generator. Using the digi
tal keyboard-entry style of the earlier HP 8673B, the new generator
features AM, FM and pulse modulation for matching the simulation
requirements of modern system and component test. Output amplitude
ranges from +10 to -120 dBm, with AM rates to 100 kHz and FM
rates to 10 MHz, depending on modulation index. Pulse modulation
features >80-dB on/off ratio, <35-ns rise/fall times and < 100-ns pulse
widths. Simultaneous modulations are possible. See page 546.

rJ-

HP 8770A Arbitrary Waveform
Synthesizer
New technology in the form of an ultrafast D-to-A converter en
ables the HP 8770A to generate 125 million waveform samples per
second, equivalent to a dc to 50 MHz frequency coverage, with an
amplitude resolution of 12 bits (I : 4096). This remarkable capabil
ity challenges old test concepts for simulating test waveforms for
computer hard-disk head testing, electromagnetic pulse simula
tions, and RF receiver tests. In addition, it provides a highly-versa
tile test source for many ATE systems. Complimenting this
hardware, HP ll775A Waveform Generation Software operates on
HP 200-Series desktop computers and gives the operator powerful
waveform construction routines that can add controlled amounts of
noise or distortion as required by the particular test simulation. See
page 450.
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HP Millimeter-Wave Product Line
Hewlett-Packard introduces a new line of millimeter-wave test
equipment that includes signal analyzers and frequency counters to
110 GHz, sweepers and synthesizers to 60 GHz, scalar and vector
network analyzers to 60 GHz, waveguide accessories to 60 GHz,
and power meters to 50 GHz. For a complete description of the new
millimeter-wave product line, see page 550.

HP Millimeter-Wave Source Modules
Hewlett-Packard is addressing the growing millimeter-wave market
with the new HP 83550-series millimeter-wave source modules.
These high efficiency frequency multipliers can be used to extend
the features and performance of existing II to 20 GHz microwave
sources to the 26.5 to 40 GHz (HP 83554A), 33 to 50 GHz (HP
83556A), and 40 to 60 GHz (HP 83556A) millimeter-wave fre
quency ranges.

These source modules are the center of Hewlett-Packard's new
millimeter-wave measurement solutions. They are easily configured
with existing sweep oscillators and network analyzer configurations
to extend component test to millimeter-wave frequencies. The
source modules can also be driven by Hewlett-Packard's high per
formance synthesizers to answer the growing demand for solutions
to complex millimeter-wave signal simulation applications. Finally,
the source modules are remoteable, making them easy to use in the
research and design lab, on the production floor, or in field test. See
page 512.



HP 71000 Modular Spectrum Analyzers
Put together the spectrum analyzer that best meets your needs with
the new HP 71000 Modular Spectrum Analyzer family. The HP
71000 family includes a rugged, reliable mainframe, two high
performance display units, and a selection of modules that perform
various spectrum analyzer and tracking generator functions.

Three standard, factory configured HP 71 000 systems covering
RF, microwave, and millimeter frequency ranges are available. Op
tions include the large, stand-alone display, the HP 70903A wide
bandwidth IF section, and extended warranty coverage. The system
components can be combined in different ways for a variety of in
strument applications, and as your measurement requirements
change, new modules can be added. The modules, displays, and
mainframes can also be ordered individually or as custom systems.
See page 647.

&E ilL

HP 8567A, 8570A RF and Microwave
Spectrum Analyzers
TheHP 8567A RF Spectrum Analyzer (10kHz - 1500 MHz)
is fully automatic, with built-in firmware to reduce your test
time and lessen the data processing load on your computer. Is
EMI testing cutting into your budget? The HP 8567A has the
accuracy necessary for EMI testing and is compatible with
Hewlett-Packard measurement software and accessories to
help you complete your EMI testing at minimal cost. Mea
surement routines can be stored in the HP 8567A and execut
ed by pressing a softkey. This allows repetitive operations and
customized tests to be performed by an operator who has little
or no expertise in signal analysis. See page 668.

The HP 8570A Microwave Spectrum Analyzer features
internal preselection over a wide 1.7 to 22 GHz frequency
range to provide the dynamic range and overload protection
necessary for most signal analysis applications. Precise mea
surements are made quickly and easily with features such as
three-knob operation and digital display. Documented results
are obtained conveniently with the direct-to-plotter HP-IB
output. Ease-of-use and accuracy make the HP 8570A an ide
al choice for lab and production uses. See page 676.

HP 8574A CISPR Spectrum
Analyzer/EMI Receiver
A total solution for EMI measurements, from product
design through compliance testing, is now available
from Hewlett-Packard. The new HP 8574A CISPR
Spectrum Analyzer /EMI Receiver combines the
high-performance of the HP 8568B Spectrum Ana
lyzer with the improved sensitivity and overload pro
tection of the new HP 85685A RF Preselector. The
HP 85650A Quasi-Peak Adapter completes a system
designed to CISPR (Comite International Special des
Perturbations Radioelectrique) Publication 16 rec
ommendations and meets the measurement require
ments for military and commercial standards,
including FCC and VDE. System features include
peak, quasi-peak, and average detection. The receiver
gives you the accuracy needed to perform indoor or
open-site EMI tests with confidence. rn addition, the
spectrum analyzer, an indispensable diagnostic aid
throughout EMI design and evaluation, is a powerful
tool for general-purpose signal analysis. See page 671.

ill..
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HP PC Instrumen~s
HP PC Instruments offer a cost-effective and easy-to-use personal-computer-based so
lution to the automated test and measurement needs of a wide range of technical pro
fessionals. Working in concert with the HP Vectra PC, HP Touchscreen PC, the IBM
PC, PC/XT, and PC/AT, PC Instruments operate in both manual and programmatic
modes. Their soft front panels simulate instrument control panels on your PC, allowing
you to simply touch the HP 150 screen or use a mouse with the IBM PC to set func
tions, ranges and values, and take measurements. You can also use the soft front panel
to enter many of the instrument parameters that have been traditionally typed into the
system. PC Instruments also help you to develop programs faster. A few easy-to-re
member commands, such as OUTPUT and MEASURE, control your PC Instruments
from Microsoft'" BASIC. An optional data acquisition software package provides sim
ple menu-driven programs for voltage scanning, temperature measurement, and graph
ics. An add-on HP-IB Command Library can also turn your PC into a versatile HP-IB
instrument controller that controls both PC Instruments and HP-IB instruments from
the same BASIC program. The HP PC Instrument System includes these modules:
Digital Multimeter, Digitizing Oscilloscope, Function Generator, Universal Counter,
Relay Multiplexer, Dual Voltage Digital-to-Analog Converter, Digital Input/Output,
and Relay Actuator. See page 193.

Microsoft· and Microsoft BASIC· are US registered trademarks of Microsoft Corporation.
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HP 34[;;),
The new HP 3457A Multimeter gives you seven measurement functions
with 31/2 to 61/2 digits of resolution. Select the reading rate you need for
your measurement task from less than 1 per second in 61/2 digits to
greater than 1350 per second at 31/2 digits. Basic dc volts accuracy is 5
ppm for 24 hours.

You can combine measurement functions of dcV, acV, del, aeI, ohms,
frequency, and period with the optional scanning plug-ins to create a
small test system with or without a computer. For larger applications, the
HP 3457A gives you a task-oriented command set to make your pro
gramming self-documenting and easy to understand. The memory fea
tures of program memory, reading memory, and state memory can free
your computer for other tasks while the HP 3457A is performing your
measurements. In all, the HP 3457A adds up to great performance at
modest cost. See page 205.

tiP 438A Dual··St't;,";;"
{Option 700, em. 0"'1'.. 'Tn'n~' <.:;
For automatic testing systems built to the US Air Force MATE (Modular Automatic Test
Equipment) standard, system instruments are controlled by a test language called CIIL
(Control Interface Intermediate Language). The HP 438A Option 700 responds to CIIL
commands and provides all the measuring power of the dual-sensor meter, which can not
only sense power at two points but also compute ratios of and differences between the two
readings. HP 438A has become the power meter of choice for automatic systems because it
packs two channels into a half-rack width only 88.lmm (3.5-inch) high, and because of its
25,000 hours MTBF reliability, proven with actual warranty data. See page 577.

t-iP :662IA-6624A System [h:'; P"'W:':ir SUpp;
These HP-IB multiple-output, series-regulated system power supplies feature a combination of intelli
gence, performance and low price that makes them the preferred choice for controlled power systems
applications.

Four models, each offering a total of 160 watts output power, offer a variety of output combinations
of 40 and 80 watts with voltages up to 50 volts and currents to 10 amperes. Each output can produce
power in two ranges. For example, model 6622A has two 80-watt outputs. Each of these can produce
80 watts at either 20 volts or 50 volts. When operating below 20 volts, each output can source or sink up
to 4 amperes. When operating between 20 volts and 50 volts, each output can source or sink up to 1.6
amperes. Output combinations include:

6621A - 2 outputs at 80 watts, both 0-7 or 0-20 volts
6622A - 2 outputs at 80 watts, both 0-20 or 0-50 volts
6623A - 1 output at 80 watts, 0-7 or 0-20 volts; I at 40 watts, 0-20 or 0-50 volts; I at 40 watts, 0-7 or

0-20 volts
6624A - 4 outputs at 40 watts: two at 0-7 or 0-20 volts and two at 0-20 or 0-50 volts.
The built-in interface is tailored to the power supply, resulting in simpler programming. Self-con

tained measurement and readback capabilities eliminate the need for scanning the output or using a
separate DVM to monitor the supplies. See page 276.
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An illustration of HP's ongOing commitment to upgrading customer productivity is the
HP 3065 family of digital/analog, in-circuit board testers. HP has continually enhanced
the HP 3065 since its introduction, expanding the number of tests available, raising test
rates, supporting multiple testheads and terminals, adding a hybrid card, and enabling
the HP 3065 to communicate with other HP board-test systems. A new addition, HP Q
STAR network (Quality Systems for Test, Analysis and Control), provides hardware links
and software to automatically acqUire data from most CAD systems, support paperless
repair, and provide Statistical Quality Control. These systems stand behind HP's guar
antee of 99 percent up-time service.

Hewlett-Packard Company is in the
business of developing, manufactur
ing and marketing measurement and
computation products and systems
used by people in science, engineering,
business, industry, education and
medicine. These products are known
for their high quality, reliability and
advanced technology and include cal
culators, computers and peripherals,
electronic instruments, instruments
for chemical analysis, medical instru
mentation, and electronic compo
nents.

Headquartered in Palo Alto, Cali
fornia, Hewlett-Packard employs ap
proximately 85,000 people worldwide,
of whom some 57,000 work in the
U.S.A. Product research and manu
facturing activity is highly decentral
ized, with facilities in the U.S., the
UK, Europe, Japan, Southeast Asia,
Latin America and Canada. The
worldwide sales organization includes
more than 100 sales and support of
fices in the U.S., and some 240 sales
and support offices and distributor
ships in 75 other countries.

With 1984 sales in excess of 6.04
billion dollars, HP is ranked in the top
60 U.S. industrial corporations.
About 40 percent of these sales were
generated outside the United States.

HP Instruments

Hewlett-Packard's first product, de
veloped in 1939, was an audio oscilla
tor based on a new and innovative
design. In the company's first 20
years, this oscillator was the founda
tion for an ever-broadening line of test
and measurement instruments used
primarily by engineers and scientists.
The first HP catalog, published in
1943, used 24 pages to describe a total
product offering of 12 instruments.
This 1986 edition has 784 pages on
which are detailed some 1,700 instru
ments, computers and accessories out
of the company's total offering of
more than 7,000 products. Customers
use HP instruments to evaluate the
performance of their own electrical
equipment, in developing products,

in controlling quality and manufac
turing processes, and in field service
applications.

In addition to the electronics indus
try, major markets for HP instru
ments include telecommunications,
aerospace, aviation, and scientific re
search. In fact, HP instruments are
used in almost every industry where
precise testing, measurement and con
trol are required.

HF Computers
HP's first computer was introduced in
1966. Its purpose was to gather and
analyze the data produced by HP
electronic instruments. Today, HP
computers and their peripheral de
vices (terminals, mass storage devices,
printers and plotters) are themselves a
major product line and account for a
substantial portion of the company's
sales. The broad range of HP compu
tation products and systems offers so
lutions for businesses, manufacturers
and individuals as well as engineers
and scientists.

HP leadership in key technical
computer markets has been the out
growth of the company's strong famil-

iarity with engineering, scientific and
manufacturing applications. By link
ing networks of personal computers
and terminals, powerful HP mini
computers provide mainframe capa
bilities for thousands of businesses
and industries. Other computers are
optimized for control of instrument
systems, making it easier for custom
ers to design and assemble electronic
test systems.

HP's advanced data communica
tions technology is the key to the en
hanced productivity of such
computerized systems. With the abili
ty to combine words, data, and graph
ics, HP computer networks automate
the many tasks involved. Specific ap
plication solutions along these lines
are offered not only to engineers and
scientists but also to manufacturers,
distributors, retailers, financial insti
tutions, hospitals, government agen
cies and schools.

HP Meas!:rement Syslems

Under the impact of a growing scarci
ty and rising cost of technical man
power, the need is accelerating for
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The world's first portable engineering workstation, the Integral Personal Computer, was
built to meet the needs of the technical professional. Constructed around the MC 68000
microprocessor, with a UNIX-based multitasking operating system, this recent addition
to the HP9000 family can be used for multiple applications. For example, when used as
an instrument controller, the Integral can initiate measurements, apply its processing
power to evaluating results, and help document the measurements.

Hewlett-Packard's research and devel
opment span a wide range of technolo
gies. Experts in materials and optics, as
well as manufacturing and circuit design,
collaborated on the HFBR-0400 line of fi
ber optic components. HFBR-0400 is the
first auto-insertable, wave-solderable fi
ber optic link. It has a 25-MHz bandwidth,
can support data rates up to 40 Mbd over
distances up to 2.5 km, and is specified
for the five major fiber diameters. Con
structed from a flame-retardant plastic, it
meets new standards for mechanical
strength, dimensional stability and sol
vent and chemical resistance.

Each of HP's 54 product divisions
has the primary responsibility for de
veloping its own products. Together,
the divisions account for close to 85
percent of the company's annual
R&D budget. The remaining 15 per
cent is invested in more basic, higher
risk, longer term research under-

HP Innovation

The continuing growth of Hewlett
Packard is based to a significant de
gree on a strong commitment to re
search and development. Between 8
and 10 percent of sales revenue is in
vested in R&D. In 1984 this amount
ed to 592 million dollars. This
increasing investment has enabled
HP to stay at the forefront of tech
nology and to maintain a steady flow
of new and useful products. More
than half of the company's 1984 or
ders were for products introduced
during the previous three years, a
clear indication of the importance of
HP's product-development efforts.

Other HP Products
In addition to electronic measure
ment and computation products, HP
manufactures a number of other
product lines, all of them related by
basic electronics technology. Among
these are electronic components such
as microwave semiconductor and
optoelectronic devices. Other impor
tant fields of interest include
medicine and analytical chemistry.
Today, hospitals and clinics use HP
equipment for patient monitoring, di
agnosis and therapy, as well as data
management. Analytical instruments
are widely used in the chemical, ener
gy, pharmaceutical and food indus
tries, as well as in medical and
chemical research programs for gov
ernment and industry.

improved productivity of our custom
ers' processes and organizations-the
unifying purpose of HP's business.

In all cases the goal of HP systems
is to provide essential information in
useful form and in the most efficient
and timely manner. The end result is

In 1965 HP set about creating its
own internal standard for the in
terfacing of all future HP instru
ments and HP computers. That
standard became a worldwide stand
ard, IEEE-488, and it is used by more
than 250 manufacturers in more than
14 countries. We call this standard
HP-IB, the Hewlett-Packard Inter
face Bus. In this catalog system
ready products are marked with the
symbol

measurement systems, with their
higher speed, accuracy, repeatability
and productivity. HP instruments
and computers are designed with sys
tems in mind.



Instrument development philosophy at Hewlett-Packard has followed a policy of system
integration and modularization. Nearly all instruments introduced in the last several
years can operate on the Hewlett-Packard Interface Bus, HP's enhancement of the
IEEE-488 standard. Most recently, HP has been pursuing modularization options in its
product design. A good example is the HP 70000 Measurement System, which can be
configured as an RF, microwave or millimeter-wave spectrum analyzer, depending upon
which modules are used.

taken by HP Laboratories, the central
source of technical support for the di
visions. Through endeavors in areas of
science and technology, the corporate
laboratories also help the company de
velop new areas of business. Custom
ers benefit through access to
computers and instruments that are at
the forefront of technology.

HP Support
The same high level of engineering ex
cellence that HP commits to the de
velopment of advanced products also
goes into creating high quality sup
port services. Hewlett-Packard's sup
port organization consists of a
worldwide sales and service network
staffed by highly trained engineers
and technicians. Our support starts
before you purchase an HP product
and continues long after the product
has been delivered.

Before you purchase a product or
system, HP sales representatives are
available to help you assess your needs
and choose the product or system that
meets your immediate and longer
term requirements.

If your needs are best filled by an
instrument system, we offer applica
tions and training support to help you
obtain full use of your system, hard
ware support to help maximize system
up time, and software support to keep
your system software current and pro
ductive.

To help you plan your system and
its use, we offer the consulting and
training expertise of experienced sys
tems engineers. For the installation
and maintenance of your system and
its components, we offer the services
of customer engineers. And for the
long-term support of your system, HP
offers an extensive menu of services.
The menu includes contract or as
needed calibration and repair with on
site and at-HP options, as appropri
ate. Update services are available for
both software and hardware, as is
training for your own service person
nel.

HP's worldwide support network
ensures prompt availability of

replacement parts throughout the pro
duction life of products and beyond.
Replacement parts services also in
clude parts stocking recommenda
tions based on extensive component
reliability histories and the numbers
and mix of HP products to be sup
ported.

For products requiring consumable
supplies, such as recording paper, rib
bons and magnetic media, we offer
fast, convenient service from well
stocked supply centers that can also
provide personal computers and soft
ware, peripherals and terminals,
cables and connectors, workstation
furniture, books and learning aids.

HP's comprehensive support also
includes extensive information serv
ices. In addition to supplying excellent
hardware and software manuals, HP
makes available a wide variety of no
charge publications to help you choose
the HP products that best fill your
needs, to help you benefit from appli
cations knowledge acquired by users
inside and outside of HP, and to help
you maintain your HP products.
These publications range from new-

product announcements, catalogs,
product family brochures and single
product data sheets, through applica
tion notes and programming aids, to
service notes and maintenance period
icals.

The support services outlined
above are described in more detail in
the back sections of this catalog. Your
nearest HP office can either supply the
support services you need or help you
obtain them. The locations of HP of
fices are listed on the back pages of
this catalog.

The HP Catalog
This catalog is divided into sections
that are based on product families:
circuit test systems, oscilloscopes, sig
nal analyzers, telecommunications
test equipment and so on. Many of
these sections are prefaced by descrip
tions of basic kinds of measurements
and the techniques of measurement
that are associated with the featured
products.

The catalog offers two different in
dexes. One is alphabetical by instru
ment type or name; the other is
numerical by HP model number.

The product descriptions presented
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With PC Instruments, HP has taken one more step toward its goal of driving automated
solutions down the price/performance curve. This personal-computer-based system is
designed around software and measurement modules that allow the HP Touchscreen
Personal Computer and IBM PC, PC/XT and PC/AT to function as instrument control
lers, thus adding engineering capabilities to computers that had previously been used
primarily for graphics, calculations and report generation. In addition to the modules,
PC Instruments have I/O libraries that permit the computers to control up to 14 HP-IB
instruments at a time.

and systems, with some representa
tion by HP's other product catego
ries. Literature describing these
other product categories in detail is
available through your local sales of
fice.

If you have any comments and
suggestions about how we can make
this catalog more useful to you,
please let us know by writing to:

Hewlett-Packard Co.
Steve Duer
Catalog Manager
3200 Hillview Avenue
Palo Alto, CA 94304

in the catalog are as complete as rea
sonably possible in a publication such
as this. In some cases it will be neces
sary to refer to a data sheet for a full
set of specifications. Data sheets are
available on request at local HP sales
offices.

The locations of HP sales and
service offices are listed on the back
pages of this catalog. The listing also
indicates the types of products nor
mally available through each office
(not all offices handle the full line of
HP products).

C.,ntaciing tiP
Your calls to your local HP office will
be routed to the person best qualified
to give you assistance if you tell the
operator your specific product inter
est: instruments, computers, medical,
analytical, or components.

Our sales force is made up of spe
cialists in each of these five major

product areas. Staff engineers are al
ways available during business hours
to respond to your needs or to obtain
answers from appropriate sources.
Our HP sales representatives are sup
ported by the HP systems engineer
ing organization, which has
specialists in measurement and com
putation systems.

Information on product availabili
ty, prices and order status is immedi
ately available through our
worldwide order processing network.

Suggestions Welcomed
The purpose of this catalog is to give
you the most information possible
about Hewlett-Packard products,
along with some company back
ground that may be useful in reach
ing decisions as to product and
system needs. The major emphasis in
this catalog is instrument products
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AM/FMJtPM Signal Generators 526-534
AM/FM Test Source 721
Amplifiers

Broadband Power 490-492
Broadband Preamp .
Distribution .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 258
Plug-Ins for Oscillographic Recorder 403-405
Power Supply 283
Microwave 490,491
RF .

Analog Circuit Test System , 386-390
Analog-to-Digital Converters. 68,72, 123,289,299,318,321
Analog Input/Output Cards,

HP-I000 A-Series 310
Analog Voltmeters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-223
Analyzers

Audio 722
Audio Spectrum. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 688
Automatic Network 624,637
Automatic Scalar Network 594
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Carts, Instrumentation 444
Cases, Combining 748
Catalog, Computer Users Supplies and Accessories 772
Cavity Frequency Meters 565
Cellular Radio Test System 731
Cesium Beam Frequency Standard 253
Chromatographs, Gas 736
Chromatographs, Liquid 737
Circuit Test Systems 386-390
Circuit Testers, Digital 377-380,386-389
Clip, Logic 379
ClOCk, Atomic 253
Clock, Digital. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 123
CMeter/C-V Plotter 362
Coaxial

Accessories 552-569, 743
Adapters 743
Air Lines 553
Attenuators 556-560
Crystal Detectors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 564
Directional Couplers 562
Directional Detectors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 563
Dual Directional Coupler 562
Fixed Attenuators 556
Filters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 240, 568
Frequency Meters , 565
Harmonic Mixer 568
Low-Pass Filters 240,568
Noise Sources , , 586
Pad Attenuators 556
Power Sensors 580, 583
Shorts 567
Sliding Loads 567
Slotted Line Carriage 566
Slotted Line. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 566

Section. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 566
Attenuators 558

Switchc~s , 569
Tenmin:ltioll1s , 567
Thermistor Mounts 583
Thermocouple Mounts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 580
Waveguide Adapters 553

Generator 698
COnlbinirlg Cases 748
Communications, Data 50
Communications Test Equipment 141, 142, 143-167,

452,456,457
Communications Test Set 137
COnlparator, Logic 379
Comparator, Phase , 253
Compilers, Logic Development Systems .. . . . . . . . . . . . . . . .. 186
Component & Semiconductor Measurement

Digital IC Test System 358, 369
Digital IC Tester 369,468
Impedance, LCR Meters " 328-348
Memory 366
Semiconductor Parametric Test 349-362

Components, Solid State , 738, 739
Computer-Aided Design 170-182
Computer-Aided Work Software 174-177
Computers & Peripherals

A, E & F-Series Computers 82
A-Series Measurement & Control Cards 310
Autonlatic Test Systems 314,319,324

B
Balanced 2/4 Wire Audio ChanneiSelector 145
Bar Code Readers .. J '.' 54, 739
Bar Code Wand, Digital .. :\ 54,739
Bar Graph Array, LED ..... : , ....•...................•... 738
Baseband Video Measurement System ..................•'168
Battery Operated

Calculators/Computers. . . . . . . . . 52-60
Counters. . . . . . . . . . . . . . . . . . . . . . . 235, 248-'251
Disc Drive 89
DMMs 214-217
Microwave Power Meter 579

Beam Lead Diode 739
Bias Networks '" ,
Bias Supply, Transistor ..
Bit Error Rate Test Sets ..
Bipolar Transistors '.' .
BNC Series Adapters .
Board Test Fixtures .
Board Tester, Analog .
Board Tester, Digital ..
Board Tester, Training .
Breadboard Cards, Multiprogrammer .
Bridges, Directional .
Broadband Amplifiers .
Broadband Phase Comparator . ..
Broadband Sampling Voltmeter.. . .
Business Computers . .

C
Cabinet Accessories. . . . . . . . . . . . . . . . .
Cabinet Identification .
Cable Assemblies. . . . . . . . . . . . . . . . . .
Cable Kit, Scalar Analyzer .
Cables/Connectors.............. . .
Cables, HP-IB .
Cables, HP-MSIB 651
Cables, Optical 575
CAD Software .
Calculators, Handheld Computers & Peripherals

Bar Code Reader Module , ..
Bar Code Wand, Digital ..
Card Reader . .
Cassette Drive ..................•................
Catalog .
Expansion Pod .................••................ . .. 54
Financial Programmable .. . 52
I/OROM 54
Memory Modules 53,55
Optical Wand ·.54
Printer/Plotter . .....................• 45
Scientific Programmables . . . . . . . ....................•.• 52

Calibration Data, Attenuators ....j •••••••••••••..•..•.•• 556
Calibration Kits (Network Analyzer) 625,629,

631,637
Calibration Service Agreements... . ..•.. 765
Calibrators

AM/FM (HP 8901A) ...........................•.••...... 721
Power Meter, for HP 432 Series .................•.•..•.•.. 582
Range, for HP 435B Power Meter 579
Time Interval . 238-240

Cardiography/Cardiovascular Instrumentation 740
Carrier Preamp ...................•....................... 404
Carrier Testing. . . . . . . . . . . . . . . . . . . .



Business Computer Systems 61-64
Computer Users Catalog 772
Disc Drives 89-92
Disc/Tape Drives 90-93
Display Boards 70
Display Terminals, CRT 84-87
Engineering Workstations 65-74
Flexible Disc Drives , 89
Graphics Tablets 107
Handheld Computers 52, 53
HP-IL Peripherals 54
Interactive Terminals 84-87
Interfacing Summary .. '" 83, 110
Laser Printers 94-96
LaserJet Printer 94
Line Printers 94
Modems 55, 88
Modular Computers " .42, 66, 70, 77
Monitors 70
Networking and Data Communications 50
Personal Computers 52-60
Plotters 98-104
Portable Computers .44
Printers 94-96
RAM Cards 72
Supplies and Accessories 772
Support 759
Tape Drives 93
Technical Computers 65-78
Winchester Hard Disc Drives 89

Connector Adapters , 743
Connectors, Microwave Precision 743
Connectors, Optical. 575
Converters

A-to-D 68, 72, 123,289,299,318,321
D-to-A 122,195,281,292,293,299,309,

318,321,428
Serial-to-Parallel 122

Counters, Electronic
Counter/Synchronizer " 230
Counter/Timer 237-239,241-251
Counter/Tracking Generator 690
Digital Multimeter/Counter 290, 296, 373
DVM/DMM 242-247
HP-IB /HP-IL 235
Low Cost 234-236, 251
Microwave 226-233
Microwave Source, Synchronizer 230
Oscilloscope Expansion Module , 438
PC Instruments Universal Counter 196, 197
Plug-In Adapter 241
Portable, Battery Operated 235,248-251
Pulsed RF 232
Reciprocal 226-230,232-235,237,241-246,

248-250,290,296
Time Interval 237,241-251
Time Interval Probes 240
Universal 237-251

Counter/Totalizer Card 296-299, 308, 309,
318,321

Coupler, Acoustic , 55
Couplers, Directional (Coax and Waveguide) 554, 562
CRT Displays 84,108
Crystal Detectors , 564, 565
Crystal Oscillators 257

Current Tracer, Digital 378
Customer Support 759

D
D/A Converters 122,195,281,292,

293,299,309,318,321,428
D/A Converter Cards, Multiprogrammer 318,321
Data

Acquisition Systems 65-75,'286-307,314,319
Acquisition System Training 760
Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 466
Communications 38, 40, 42, 44, 46, 50,

61,78,126-142
Error Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 136
Generators 148,466
Interchange 89
Line Analyzer 141
Logger 289,294
Transmission Test Set , , 136

Data Acquisition
PC Instruments Data Logging Package 201,202
PC Instruments Data Acquisition Software 198, 199
Systems 193-200, 286-309,314
System Training 760
Voltmeters/Counters , 195, 196,205-213,

241-248,290,296
Datacommunications Test Equipment

Bit Error Rate Test Sets 134, 136
General Information. . . . . . . . . . . . . . . . . . . . . .. . . . . 126, 133
Network Circuit Access Test Set 140
Protocol Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 129
Selective Voltmeter 142
Telephone & Data Line Analyzers 141
Transmission Impairment Test Sets 134, 138, 140

DC
Milliammeters 208-223
Source/Monitor '" , 357
Voltmeters 195, 212-219, 222, 296

DC Power Supplies
Amplifier /Power Supply 283
Autoranging 270,278,280
Condensed Listing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 261
Constant-Current Sources 285
Digitally Controlled 282
Dual Tracking , 265-269
General Information 260
General Purpose: 10-30 W Output 265
General Purpose: 25-200 W Output 268
General Purpose: 100-2000 W Output 270,272
General Purpose: 300-11,000 W Output 274
HP·IB Programmable 276,278-281
Precision Voltage Sources 284
Programmable 278-281
Source/Monitor 357
Specifications, Definitions 264
Transistor Bias 630

Decade Capacitor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 348
Defibrillator 741
Degaussers 253, 409
Delay Generators 468,473,478-489
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~~
Detectors

Adapter S99
Coaxial, Microwave, OEM 564
Crystal, Coaxial and Waveguide 554,564,565
Error........................... . 147,148
Slotted Line. . . . . . . . . . . . . . . . . . . . . .................••.. 5.66

Development Station ...............•.................•.•.• ; .• 186
Development Systems, Logic .......•••..................... 183
Differential Gain/Phase, Video System. . . . . . . . . . . . . .. ..•. 168
Digital

AC Voltmeters . . . . . . . . . . . . . . . .. . . .. . . . . .. . . . . .. 203~217

Analyzer, Logic ...................................•..•.. 414
Analyzer, Signature. . . . . . . . . . . . . ..............• 372-376
Bar Code Reader Module. . . . . . . . ..............••. , .... 54
Bar Code Wand................ . 54,.739
Board Tester................... . 386 389
Cassette Drive. . . . . . . . . . . . . . . . . . . 54
Circuit Test. . . . . . . . . . . . . . . . . . . . . 372-380,386-389
Current Tracer ; 378
DC Voltmeters 195,203418,296
DC Voltmeter/Counter 242-247
Education Course 381
IC Memory Test System............... 366
IC Testers 358, 369, 386-389.,468
IC Test System 369
Impedance Analyzers ............................• ··328-333
In-Circuit Board Test Systems 382~390

Input/Analog Comparator Card ...............•.. 318,321
Input/Output Card HP-I000 Series ..............•.... 31()
Input/Output Module. . . . . . . . . . . ; 296-299
Input Card, Multiprogrammer.. . 318,321
I/O for PC Instruments........ . 195
LCR Meters .. ; 336-345
Microprocessor Troubleshooting ...........•....• 372-.376
Multimeters 195, 196, 203---.212,214---.217
Multimeter, Signature 372-374
Noise Figure Meter............ . 586
Output Card, Multiprogrammer .•............. '.' .. 318, 321
PC Board Test System...........•.............•....• 386-389
Power Meter................... . 577,5.78,582
Pressure Gauge. . . . . . .. . . . . . . . .. . 734
Programmable Power Supplies. . . 260-263, 276~281
Signal Analyzers . ·372---.376
Signal Generators.............. . 466-475
Signature Analyzers. . . . . . . . . . . . . ..............•.• 372~376

Spectrum Analyzers 647-654,657,659.-698,
699,701

Stimuli ..........................•...•.............•. 466--475
Thermocouple Card, MultiprogralIlmer ......•.......... 321
Thermometers ..................••........ 290, 296,308,735
D/ A Current Converter Card ....••............ 296-299,308,

309,.318,321
D/ A Voltage Converter Card. . . . 296-299,308,

309,318,321
Transmission Analyzer......... . 148
Troubleshooting. . . . . . . . . . . . . . . . . 372-380
Voltmeters..................... .. 203-217

Digital-to-Analog Converters 122, 195, 281,
292,293,299,318,321,428

Digitizing Oscilloscopes 420-442

Dimensional Measurements. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 732
Diodes 739
Diode Array Spectrophotometers 737
I>irectional Bridges 597, 598
Disc Drives 89-92
pisc/Tape Drives 90-93
Displays

Instrumentation 84, 108
LED 738

Distortion Analyzers 719, 722-727
Distribution Amplifier 258
DLTS Analysis System 354
DoubleBalancedMixer 568
Doublers, Frequency 539, 542
Down Converters 164, 697
Drafting Plotters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 103
I>Ual Tracking Power Supplies 265-269
Dual VHF Switch Module. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 122
Dual Voltage DAC for PC Instruments 195
Dynamic Signal Analyzer 701, 703, 706

E
Eight-Pen Plotters 101-104
Emitters/Detectors 738

Optical Reflective Sensor 738
Electronic Counters 224-251
EMl Measurement Software and Accessories 672, 673
EMI Measurement Systems 671,682
Emulators, Microprocessor 188
Engineering Documentation Software 182
Engineering Graphics Systems Software (EGS) 181
EPROM Development Kit 68, 72
Error Rate Measurements 146-148
Extenders, HP-lB. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 124, 125

F
FDM/CarrierSystemsTesting 151,159
FDM Network Surveillance Software 154, 159
Fiber Optics

Cable , 575, 738
Connectors 575, 738
Multiplexer 738
Test Equipment 570-575
Transmitters/Receivers 738

Filters
Coaxial and Waveguide 568
High Pass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 600, 568
Low Pass 240, 568, 600, 684

Film Recorder. . . . . . . . . . . . . . . .. . .. .. . . .. . .. . . . . . . . .. . . . .. 105
Finite Element Analysis System. . . . . . . . . . . . . . . . . . . . . . . . .. 177
Fourier Analyzer 701, 703, 706
FM Modulation Analyzer 719
FM Signal Generators 524-548
Frequency

Counters 205-207, 224-251
Counter/Tracking Generator 690
Doublers 539, 542
Meters, Coaxial and Waveguide 554, 565
Reference Card, Multiprogrammer 318,321
Stability Analyzer 710
Synthesizers 543-548

Frequency Standards 252-259
Cesium 253



Distribution Amplifier 258
Frequency and Time Standards

General Information 252
Quartz 257
Rubidium 254
Standby Power Supplies 259

Frequency Selective Meter and
Tracking Oscillator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 156, 456

Function Generators 447--453,458--465
Function Generator for PC Instruments 196
Furniture, Workstation 772

G
Gas Chromatographs '" 736
GC/Mass Spectrometer Systems 736
Generators

Arbitrary Waveform (DC-50MHz) 428,450
Data 148, 466
Delay 468,473,478--489
Function 447--453,458--465
Jitter , 149
Noise 586
Pattern 146-148, 475
PRBS 470,475
Pulse 476--489
Pulse/Function 459-461
Signal 522-549
Square Wave 450-453,458--464
Sweep 452-457,463,493-521
Timing 489
Tracking 156,456,651,678,682,688,

690,692,695
Vector 466
Word 466

Graphics
Displays 108
Film Recorder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 105
Generator (HP-IB Interface for displays) 97
Plotters 98-104
Printers 95,96
Software 49,61,68,69,73,75,78

104,181,397
Supplies 772
Tablet 107
Terminals 66, 70, 84-87

H
Handheld Calculators & Computers 53, 772
Hardware Support 765
Harmonic Mixers (Coaxial and Waveguide) 568,697
Headspace Sampler 736
Hewlett-Packard Interface Bus (HP-IB) , 112-125
Hewlett-Packard Interface Loop (HP-IL) 58
High Power Attenuators 556
High Power Sensors 580
High Resistance Meter 347
High Speed ADC Card; Multiprogrammer 321
HP-FE Software 177
HP-IB

Analog-to-Digital Converter 123
ASCII-to-Parallel Converter 122
Attenuator/Switch Driver 558
Cables 121
Channel Selector .. . .. .. . . .. . .. . . .. . .. .. .. .. .. .. 145
Command Library for HP Touchscreen 200

Command Library & Interface for IBM PC,
PC/XT, PC/AT 200

Digital Clock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 123
Digital-to-Analog Converter 122,281
Extenders 124, 125
Frequency Counters 224-235,237,241-250
General Information.. .. .. .. .. . .. . . . . .. .. .. .. .. 112-115
Graphics Tablet 107
Relay Actuator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 122, 558
Spectrum Analyzers 647-677, 680-685, 701-708
Switch 122
Switch Controller 153
Switch/Control Unit 311
Switch Driver 558
Time Synthesizer , 489
Training. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 115
VHF Switch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 122

HP-IL 58
HP-HIL 40, 70, 71
HPTechWriterSoftware 182
HP Touch 40, 42
HP Windows 78

I
IC Testers, Digital 358, 369, 386-389, 468
IC Test System, Digital 369
IC Test System, Memory 366
IGES Translator Software 182
Impedance Analyzers , 328-333
Impedance/Gain-Phase Analyzer 328
Impedance Meter 334
Impedance Transformers (50-75 Q) 698
In-circuit Functional Tester 386
Indicators, LED 738
Industrial Data Acquisition/Control System 308
Inkjet Printer 95, 96
Integral, The 78
Integrators , 737
Interface Bus (HP-IB) , 112
Interface Cards for Computers 68, 72, 75, 83
Interface Cards & Software for PC Instruments 198
Interface Loop (HP-IL) 58
Interface Kits

HP-IL 55
IBM Disc/Tape 89
Multiprogrammer 315, 316, 318

Interfacing Summary for Computers 83, 110
Interference & Noise Test Set 155
Interference & Noise Measurement System 155
Interrupt Card, Multiprogrammer 318,321
Interferometers, Laser 732, 733
I-Q Tutor Training Kit 151
Isolators, Optical 738
Isolators, Waveguide 555

J
Jitter Generator & Receiver 149

K
Kits, Rack Mounting 744, 745, 748
Kits, Fiber Optic Link 738

L
Laboratory Automation Systems 737
Laser Interferometers 732,733
Laser Printers 94-96
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lhP.l
LaserJet Printers . 94, 95, 96
Laser Transducer System ,. 733
LCR Meters ..........................•..............• 336---345
LCZ Meters ;340
LED Displays 738
LED Indicators ....................•.....................•.• 738
LF Impedance Analyzer . ..................•.. 330
Light Bar Modules, LED . 738
Light Emitting Diodes , 738
Limiters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 698
Liquid Chromatographs .
Log Level Preamp .
Logic

Analyzer, Development Systems .
Analyzer Training Courses . ..
Analyzers...................... . .
Clip 379
Current Tracer .....................................•.. 378
Comparator , , 379.
Development System . ..• 183
Pattern Generator 474
Probes......................... . 377
Pulser ; 378
Signal Sources 466,476
Troubleshooting Systems 372, 380

Low Distortion Generators 156,457
Low Distortion Measurement ........................•... 159
Low Frequency Spectrum Analyzer 688
Low Level ADC Card, Multiprogrammer 318,321
Low Resistance Meters 210,347

M
Magnetic Bubble Memory Card. . . . ..............•... 68, 72
Magnetic Tape Recorders, Analog ..................•. ; ... 407
Mass Selective Detectors. . . . . . . . . . . .................•... 736
Mass Spectrometers .. > 736
Matrix Switch (HP-IB) 311, 359,569
Measurement and Control Cards,

HP-I000 A-Series 310
Measurement and Analysis System A2~27, 429
Measurement Graphics Software 48, 61, 39..6
Measurement Plotting System .....................•.•.•.•. ;39.6
Measuring Receiver ...............•...................•...•.• 715
Mechanical Design & Drafting System .................•.. 178
Mechanical Engineering/Test. . . . . i 179.
Medical Instrumentation.......... . " 740
Memory Card, Multiprogrammer .•>............ .•.. . 318
Memory Modules, HP-41, HP-7l and HP-75 .... .. 52, 53
Memory Test System ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 366
Meters

AC .................................•.............. 203...222
Capacitance ....................•••............. 336---345, 362
Carrier Noise 712
Digital Multimeter 19.5, 196, 203-212, 214--217
Distortion 719,722 727
Frequency 205-207,224-251,564,565
High Resistance 347
Impedance 328-333
LCR .............................................• 336~345
LCZ 340
Low Resistance................ .. 210,.347
Modulation. . . . . . . . . . . . . . . . . . . . . 719.
Multifunction 19.5,19.6,203-212,214,-217,222
Noise Figure.. . . . . . . . . . . . . . .. . .. 586

Ohmmeter 19.5,19.6,203-212,214-217,347
PC Instruments Digital Multimeter 19.5, 19.6
Peak Power 583
Picoampere. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 360
Power (RF/Microwave) 576-583
Q 346
Signature 373-375
Standing-Wave-Ratio (SWR) 566
Susceptance 328, 330, 332, 336, 337
True RMS 208, 210, 212, 214, 215, 220
Vector Impedance 334

Microprocessor Training. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 381
Microprocessor Troubleshooting 183,372-376
Microwave

Amplifiers 49.0,491
Counters 226-233
Diodes 739.
Down-Converter 712
Link Analyzers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 162
Measurement System 717
Network Analyzers 588, 626-637
Noise Figure Meter 586
Power Measuring Equipment 576---583
Radio Testing 151
Semiconductors 739.
Signal Generators 540-548
Source Synchronizer. . . . .. . . . . . . . . . . . . .. . .. . . . . . . . . . . .. 230
Spectrum Analyzers 647,660-667,674,676,

678,684,69.4
Sweep Oscillators 49.3-521
Synthesizers , . . . . . . . . .. 543-548
Test Equipment 552-569.
Transistors 739.

Millimeter Wave Instrumentation
Adapters 555
Attenuators 554, 555
Bends 555
Counters . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 226
Detectors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 554
Directional Couplers 555
Frequency Meters 554
General Information 552
Harmonic Mixers 69.7
Network Analyzer 626
Power Sensors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 580, 581
Shorts 555
Spectrum Analyzers 647,659,660,664,674
Straight Sections 555
Sweep Oscillator 512
Terminations 555
Twists 555

Milliohmmeter 203-222,347
Miniature Fiber Optic Link 738
Mixers, Double-Balanced 568
Mixers, Coaxial and Waveguide 568,69.7
Modal Analysis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 709.
Modems 55,88,161
Modular Computers 42, 70-73, 77
Modulation Analyzer 719.
Modulator/Demodulator 55, 88,161
Modulators, Absorptive 542, 549.,601
Modulators, PIN 542
Modulation Test Source 721
Modules (HP-41, HP-7l, HP-75) 52-54,56



Monitors 70
Multimeters 203-222
Multimeter, Signature 373
Multiplex (Primary) Analyzer 145
Multiplexers 205-207, 290, 296-305, 311, 312
Multiprogrammers 313-323

N
NC Drill Software 182
Network Analysis, General Information 588-593
Network Analyzers 588---{j38

Automatic 624,637
Automatic Scalar 594
Millimeter-Wave 631
Scalar , 596, 603
Training Courses 631
Vector 614-638

Networking for Business Computers 61
Networking for HP 9000 Computers 65-76
Networking for Personal Computers 50
Noise

Figure Meter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 586
Generator 587
Measurements 155,584,710,712

Noise and Interference Test Set 155
Noise and Interference Measurement System. . . . . . . . . . . .. 155
Non-Impact Printers 94-96

o
Obstetrical and Neonatal Instrumentation 740
OEM

Computers 65-82
Displays, CRT 108
Graphics Plotters 98-104
HP-IL Interface Kit 55
Measurement Plotting System. . . . .. . . . . . . .. . .. . . . .. 396
Microwave Attenuators 560
Microwave Components 560
Microwave Crystal Detectors 564
Microwave Switches 569
Optoelectronic Components 738
Power Supplies 260

OfficeShare 51
Ohmmeters 203-218,222
Operating Cases 754
Optical Accessories 575, 738
Optical Pulse Power Meter 574
Optical Receiver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 575
Optical Signal Source 572
Optocouplers 738
Optoelectronics 738
OR Monitors 741
Oscillators

Audio 449
Function 447-453, 458-465
General Information 447-449
Low Frequency 156, 450-464
Sinewave 447-464
Squarewave .450-453, 458-464
Sweep 452-457, 463, 493-521
Synthesized Sweep 452-457, 496-499

Oscillographic Recorders 403
Oscilloscopes 420

Camera 444
Digital Waveform Storage 422-429,438
Digitizing 197, 198,420-442

Measurement System 438
PC Instruments Digitizipg Oscilloscope. . . . . . . . . .. 197, 198
Software, Oscilloscope Measurement System 438
Software, Waveform Measurement Library 427, 429,

438
Spectrum Analyzer Plug-In 647, 651, 680, 682, 684
Testmobiles 444
Variable Persistence Storage .430,433,446

P
pA MeterIDC Voltage Source . . . . . . . . . . . . . . . . . . . . . . . . . .. 360
Pad, Coaxial Attenuator 556
Page Printer 94
Parameter Extraction Software 364
Patient Monitors 741
Pattern Generator, Digital 466
Pattern GeneratorIError Detector 146, 147
PC Board Testers 386-389
PC Instruments 193-202
PCMTest Equipment 143-150
Peak Power Meters 583
Performance Board .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 469
Perinatal Instrumentation 740
Personal Applications Manager (PAM) 40,42,44,71,78
Personal Calculators & Handheld Computers 52-60
Personal Computers 38---{j0
Personal Computer (PC) Instruments. . . . . . . . . . . . . .. 193-202
Phase Comparator 253
Phase Meters.. .. .. . .. .. .. .. .. .. . .. .. .. .. .. 612, 617
Phase Modulation Analyzer 710-714, 719
Phase Noise Measurement 710-714
Phase Sensitive Demodulator 405
PhotoplotterINC Drill Software 182
PIN Diodes 739
PIN MOdulators, Microwave 542
PIN PhotodiOdes ..........•.............................. 739
Plotter Accessories and Supplies 109, 772
Plotters, Drafting " 103
Plotters, Graphics 99-104
Portable

Counters 234-236, 248-251
Computers 44, 78
Data LoggerIData Acquisition System 290
Power Meter 579
Spectrum Analyzers 68O---Q85, 699, 727
Voltmeters <••••.•••••••••••••••••••• 211-222

Portable PLUS, The 44
Power Amplifiers 490-492
Power Dividers 561,601
Power Meter Calibrators , " 582
Power Meter/Measuring Receiver 715
Power Meter, Optical 574
Power Meters, RF & Microwave 576-583
Power Sensors, RF & Microwave 580-583
Power Splitters 561,601
PowerSupplies

AmplifierIPower Supplies 283
Atomic Clock 259
Condensed Listing. . . .. . . 261-263
Constant Current Sources 285
DigitaUy Controlled 278-282
Dual Tracking ............•........................ 265-269
Frequency Standards 259
HP-IBProgrammable .. . 278-281
Laboratory 265-267
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Multiprogrammer Control 260,313
Precision Current, Voltage Sources 284,285
Programmable 260-263, 278-282
Specifications, Definitions 264
Standby. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 259

Power Supply/Amplifier 283
PRBS Generators 470,475
Preamplifiers 240,404,405,491,492
Precision Coaxial Connectors 742
Precision Frequency Reference. . . . . . . . . . . . . . . . . . . . . . . . . .. 651
Precision Frequency Sources 252-259
Precision Oscillator 257
Preprocessor, Logic State Development System 190
Preselectors 672, 694
Pressure Probes, Quartz 734
Primary Multiplex Analyzer 145
Printers

Graphics 94-96
Laser 94-96
Line 94-96
Supplies 772
Thermal 95, 96

Probes
Accessories 218,377
Active 698
Digital Multimeter 218
High Frequency 218
Logic 377
Pressure 734
Slotted Line. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 566
Temperature 218,735
Time Interval 240
Voltage Divider 218

Programming Development Aids, HP Series 80 .48
Programming Development Aids, The Integral 78
Protocol Analyzers.. . .. . . . . . . . . . . .. . . . . .. . . . . . . . .. .. 126-131
Protocol Analyzer Software Solutions 132
Pulse Adder, Splitter, Inverter 488
Pulse Generators 476-489

Configurable 488
High Power 483
Programmable 479-482

Pulse/Function Generators 476, 479-482,
459-465

Pulsers, Logic 378

11
Q Meter 346
Quartz Frequency Standard 257
Quasi-Peak Adapter 673
Quartz Pressure Probe 734
Quartz Pressure Set. . . . . . .. . . . . . .. . . . .. . . . . .. . . . . . . . .. . .. 734
Quartz Thermometer 735

Rack Mount Kits 744, 745, 748
Rack Shelf for PC Instruments 198
Rack Slides 745, 746, 749
Range Calibrator (for HP 435B Power Meter) 579
Readers, Card (HP-41 CV/ CX) 54
Receiver, Measuring 715
Receiver, Optical 575
Recorders

Oscillographic 403
Instrumentation Tape 407

Measurement Plotting System , 396
Waveform 422-429
X-y 396-401

Reflection/Transmission Test Sets 628,635,637
Relay Actuator (HP-IB) 122,558
Relay Actuator for PC Instruments 198
Relay Output Card, Multiprogrammer 318,321
Remote Access and Test System 166
Resistance Meter 203-218,222
Resuscitation Instrumentation 741
RF Amplifiers 492
RF Impedance Analyzer 332
RF Preselector 672
RF Spectrum Analyzers 647,654,657,660,662,

668,680,682,690,692
RF Test System 728
RMS Voltmeters 208, 210, 212, 214, 215, 220
ROMs, The Portable PLUS 44
Rotary Air Line, Coaxial 553
Rotary Joint, Coaxial 553
Rotary Vane Attenuators, Waveguide 560
Rubidium Frequency Standard 254

S
Samplers, Automatic 736
S-Parameter Test Sets 628,634,636
Scalar Network Analyzers 594-604
Scanner 205-207, 290, 296, 308, 359
Scanner Cards, Multiprogrammer. 318,321
Schottky Diodes 739
Selective Level Measuring Set 152
Selective Level Voltmeters 142,152,156
Semiconductor/Component Test Systems 356,366,369
Semiconductor Parameter Analysis System 352
Semiconductor Parameter Analyzer 358
Semiconductor Parameter Extraction Software 364
Semiconductor Parametric Test System 349
Sensor Modules 580,716
Sensors, Microwave Power 580, 583
Series 10 Professional Calculators 52
Series 10-500 Supplies and Accessorie\. . . . . . . . . . . . . . . . . .. 772
Series 80 Interfaces : 46
Series 80 Personal Computers 46
Series 80 Programming Development Aids .48
Service 768
Series 80 ROMs .46
Series 80 Software 48
Shorts, Coaxial 567,637
Shorts, Waveguide 554, 567
Signal Analyzers

Audio 722
Automatic Spectrum 647-653, 659-669, 701, 710
Digital 709
Distortion 142,722-727
General Information 639-646
Modulation 719
Phase Noise 710-714
Spectrum 647-710
Video 168

Signal Conditioners. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 403-406
Signal Generators

Accessories 539, 542, 549
Avionics , 538
General Information. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 522



HF, VHF, UHF, SHF 524-548
Microwave 540-548
Programmable 524-534, 543-548
Pulse Modulator 549
Sweep 529
Synthesized 524-534, 543-548

Signal Monitoring Software , 670
Signal Sources 452,454-461,524-548
Signal Sources, Optical 572
Signal Sources, Programmable 450-460, 463. 524-534,

543-548
Signature Analysis, Troubleshooting System 372
Signature Analysis 372-376
Signature Analyzer, Digital 376
Signature Multimeter, Digital. 373
Single Sideband Phase Noise Test Set 712
Slides for Rack Mounting 745, 746, 749
Sliding Load (Coaxial and Waveguide) 567
SLMS System Software 154
Slotted Lines (Coaxial and Waveguide) 566
SMA, 5MB, SMC Series Adapters 742
Software

Applications Solutions 48,57,68,69, 73, 75
Business 61-64, 68, 69, 73
CAD 177
Computer-Aided Work Software 174
Datacom Software Solutions 48, 68, 69, 73, 75, 132
Engineering Documentation 182
Engineering Graphics Systems (EGS) 181
Finite Element Analysis . . . .. 178
Graphics 49,61,68,69,73,75,104,181,396
HP FE 177
HP-IB Command Library 200
HP-41 57
HP-71 57
HP-75 57
IGES Translator " 182
Logic State Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 188
Logic State High Level Analysis 190
Logic State Performance Analysis 188
Mechanical Design & Drafting '" 178
NC Drill 182
Oscilloscope Measurement System 438
Parameter Extraction (TECAP) .. . . . . . . . . . . . . . . . . . . . .. 364
PC Instruments Data Acquisition 198, 199
Photoplotter/NC Drill 182
Series 10 57
Series 80 48
Signal Monitoring 670
Spectrum Analyzer System 667, 670, 673, 710
Technical Documentation 182
Technical Software Solutions 175
The Integral 78
The Portable PLUS .44
Touchscreen II Personal Computers .41
Translator (IGES) 182
Vectra ,' 43
Vector Network Analyzer 624
Waveform Measurement 427
Waveform Generator 429
Word Processing 69,73

Software Pacs
Active Device Measurement. . . . . . . . . .. . . .. . . . .. . . . . 630
Basic Network Measurement 630
Cellular Radio Test 731

Scalar Network Analyzer 600, 604
Signal Generator Test 718
Transceiver Test 728
Video Test 168

Software Support 764
Solid State

Displays, Lamps, Optocouplers, Fiber Optics 738
Diodes, Transistors, Integrated Products 739

Source, AM/FM Test 721
Source, Optical 572
Source, Signal 452,454-461,524-548
Spectrophotometer, Diode Array 737
Spectrophotometric Detector, Hi Speed 737
Spectrum Analyzers, General Information 639-646
Spectrum Analyzers 647-710
Spectrum Analyzer Preselector 672, 694
Spectrum Monitoring 670
Stability Analyzer, Frequency 710
Standard Capacitor Sets 348
Standards, Frequency and Time 252-259
Standby Power Supply , 259
Standing Wave Ratio (SWR) Meter 566
Step Attenuators, Coaxial. 558-560
Stepping Motor Control.. 318,321
Stimuli, Digital 466-475
Storage-Normalizer , 638
Strip Chart Recorders 403
Supplies, Plotter & Printer 772
Support, Customer 759
Sweep Oscillators, General Information 493-495
Sweep Oscillators 452-457, 463, 493-521
Sweep Signal Generator 529
Sweeper Synthesizers 452,456,457,496-499
Switch Controller, HP-IB 153,311,558
Switches

AC Power Controller. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 323
Access, Distribution and Bidirectional 153
Actuators 122,205, 558
HP-IB Driver 558
Coaxial, Microwave OEM. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 569
Matrix Microwave 569
Matrix (HP-IB) 311,359
5-Port Coaxial. 569
Relay Multiplexer for PC Instruments. . . . . . . . . . . . . . . .. 195
SPDT 569
VHF Switch, HP-IB 122,311

Swivel Adapter 553
Synchronizer/Counter 230
Synchronizer, Microwave Source. . . . . . . . . . . . . . . . . . . . . . . .. 230
Synthesized Function Generator 450
Synthesized Signal Generators 524-534, 543-548
Synthesized Signal Sources 452-457, 524-534
Synthesized Sweep Oscillators 452-457, 496
Synthesizer, Arbitrary Waveform 450
Synthesizer, Time 489
Synthesizers, Automatic 452-457, 524-534, 544-546
Synthesizers, Frequency 452-457, 524-534,543-548
Systems

Automatic Test. 314,319,324
CAD 177
Digital Diagnostic 372
Digital IC Test 369
DLTS Analysis 354
Laser Measurement 732
Logic Development. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 183
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FDM Surveillance Software 142, 154, 159
HP·IB Controlled Channel Selector 145
Isolator, PCM Test Equipment 150
Jitter Generator & Receiver 149
Microwave Counters 226-234
Microwave Link Analyzers 162
Microwave Network Analyzers 626-637
Microwave Radio Testing 151
Modulation Analyzer. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 715, 719
Modulator/Demodulator 161
Noise and Interference Test Set 155
Noise and Interference Measurement System 155
Pattern Generator/Error Detector. . . . . . . . . . . . . . . . . . . .. 146
PCM Terminal Test Set '" 144
PCM Testing 143
Power Meters 577-583
Primary Multiplex Analyzer 145
Remote Access and Test System. .. . . .. . . .. .. .. . .. .. . .. 166
Remote Automatic Surveillance Systems 154
Selective Level Measuring Sets 152, 156, 159
Selective Level Meters 152, 156, 159
SLMS Accessories 153
Switch, Access 153
Switch Controller 153,558
Telephone Line Analyzer 141
Transmission Impairment Measuring Sets 134-140
Voice & Data Testing 133

Temperature Measurement 735
Termination Panel, Multiprogrammer 323
Terminations, Coaxial and Waveguide 554,567
Terminals, Display 84-87
Test Head 469
Testmobiles 444
Test Set, Digital Logic 380
Test Set, Signal Generator 718
Test System, Digital IC 369
Test System, Memory. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 366
Thermistor Sensors, Coaxial and Waveguide 583
Thermocouple Power Meters 578, 579
Thermocouple Power Sensors 580
Thermocouple Scanning Cards 297,308,321
Thermometer, Quartz 735
ThinkJet Printer 95, 96
Time Base (HP 7035B) 399
Time Domain Network Measurement 626
Time Interval Counters 237,241-251
Time Module, HP-41 54
Time Standards 252
Time Synthesizer 489
Timer/Pacer Cards, Multiprogrammer 318, 321
Timing Analyzer, High-Speed Development System 190
Timing Generator, HP-IB 489
TNC Adapters 742
Touch-Hold Probe 218
Touch, HP ........•........................................ 40
Touchscreen HP-IB Controller 201
Touchscreen PCIB Controller 201
Touchscreen II Personal Computers 40
Tracer, Current 378
Tracking Generators 156,456,651,678,682,688,

690,692,695
Tracking Generator Module (HP 70310A) 651
Training, Logic 381
Training, Microprocessor 381

T
Tablet, Graphics .
Tape Degausser .
Tape Drives .
Tape Recorders, Analog Magnetic .
TECAP Parameter Extraction Software .
Technical Computers and Peripherals .

Asynchronous Serial Interface 68,
BCD Input Interface .
Breadboard Card .
Bus Expander .
Color Video Interface 68
Eight-Channel Multiplex Card 75
EPROM Card Datacom Interface .
Flexible Disc Drives .
General Interfaces 68,
GPIO Interface 55,6
Graphics Tablet .
HP-IB Interface 68,72,75
HP-IL/HP Series 80 Interface 55
Integral, The 78
I/O Expander 313
Interfacing Summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
Local Area Network Interface....................... 75
Magnetic Bubble Memory Card 68, 72
Micro Winchester Disc Drives ..•........................ 89
Multiprogrammer: I/O Expander & Converter .
Plotters, Graphics .
Programmable Datacomm Interface .
RGB Color Video Interface .
RJE Interface .
Serial Interface .
Shared Resource Management Interface .
Two Channel DMA Controller Interface .
Winchester Hard Disc Drives .

Technical Documentation Software .
Technical Software Solutions .
Telecommunications Test Equipment 142,

Access Switch .
Amplifier, Error Detector Input. .
Attenuator-75 G General Purpose 162
Audio Channel Selector: HP-IB Controlled 145
Balanced 2/4-wire Audio Channel Selector ........•... 145
Bidirectional Switch 15
Carrier Testing 142,151,156,15
Cellular Radio Test Equipment .
Controller, Switch .
Converter, 75 G Unbal/ 110 G Bal ..
Data Generator .
Data Line Analyzers .
Detector, Error .
Digital Transmission Analyzer .
Down Converter .
Error Rate Measurements .
FDM Measurements 142, 151-154,

Memory Test .
Noise & Interference Measurement .
Real-Time Computer .
Semiconductor Test 3
Video Measurement .
Waveform Generation .
Waveform Measurement 424

System I, System II Cabinets .



Training Support 760
Transceiver Modulation Analyzer , 719
Transceiver Test System 728
Transfer Function Analyzer 701
Transient Digitizers 420-429
Transient Generators 428
Transient Recorders 420-429
Transmission Impairment Measuring Sets 134-142
Transmission Line Test Software , 604
Transmission Test Sets 137
Transistor Bias Supply , 630
Transistor Test Fixtures 630,634,636
Transistors, Bipolar , 739
Transit Cases 750
Translator Software (IGES) 182
Troubleshooting, Digital , 380
True RMS Voltmeters 208-212, 214-216,220
Tuners, Microwave 568
Two-Channel Real Time Spectrum Analyzer. . . . . . .. 706, 709
Type N Series Adapters 743
Type N Short 567,637

U
UHF Signal Generators 526, 529, 532, 542
Ultrasound Imaging 740
Upconverter Simulator for Microwave

Link Analyzer 165

V
Vector Film Recorder. 105
Vector Generator 466
Vector Impedance Meter 334
Vector Network Analyzers 588, 605-616,618-638
Vector Voltmeter , , 617
Verification Kits (Network Analyzer) 600
Vectra Personal Computer 42.
VHF Signal Generator 535, 538
VHF Switch Module 122,311
Vibration Analyzer , 703, 706, 709
Video Interface 68,72, 75
Video Measurement System 168

Voice/Data Testing 133
Vol rs 203-223

g 219-222
Digital 203-218
RF 223

W
Waveform Analyzers 168,420-429,701,703,

706, 709
Waveform, Arbitrary Synthesizer 450
Waveform Digitizers 420-429
Waveform Recorders 396-402,420-429
Waveguide

Attenuators 554, 560
Calibration Kits 631
Coaxial Adapters 553
Detectors 554,565
Directional Couplers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 563
Frequency Meters 554, 565
Harmonic Mixers 568, 697
H s 553
L ss Filters , . . . . . . . . . . . . . . . . .. 568
Movable Shorts 567
Sh witch .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 567
Sli w Tuners. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 568
Sliding Loads 567
Sliding Shorts , 567
Slotted Sections . . . . . . . . . . . . . . . . . . . . . . . . . .. 566
Stand , 553
Terminations , 567
Thermistor Mounts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 583
Variable Attenuators 560

Wav 'de-Waveguide Adapters 554
Wid mplifiers 490, 492
Word Generator 466
Word Processing Printer and Accessories 94-96
Workstation Printers 94-96

X
X-Ray Systems, Scientific & Industrial 756
X-Y Recorders , 396-401
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HP-IIC Advanced Scientific Programmable 52
HP-12C Advanced Financial Programmable 52
HP-15C Advanced Scientific Programmable with Matrices 52
HP-16C Advanced Programmable for Digital Electronics

and Computer Science 52
HP-4ICV/CX Advanced Calculators 52
HP-41 CV/CX Opt. 001 Custom Calculator 56
HP-718 Handheld Computer 53
HP-75D Handheld Computer 53
HP-858 Personal Computer 46
HP-868 Personal Computer 46

1058 Quartz Oscillator 257
HP 110 - The Portable PLUS 44
141T System Spectrum Analyzers 686
141T Spectrum Analyzer Mainframe 687
HP 150 Touchscreen II Personal Computers .40
182T Large Screen Display Mainframe 680, 682, 684
1978 Oscilloscope Camera 444

2148 Pulse Generator .483
HP 260 Business Computers 61
281 Series Coaxial-Waveguide Adapters 553
292 Series Waveguide-Waveguide Adapters 553, 554

334A Distortion Analyzer 726
339A Distortion Measuring Set 725
346A/8/C Noise Source 587
355 Series Coaxial Step Attenuators 558
360 Series Coaxial Low-pass Filters 568
362A Series Waveguide Low-pass Filters 568
365 Series mm-Wave Waveguide Isolators 554
370 Series mm-Wave Fixed Attenuators 554
375 Series Waveguide Variable Attenuators 560
382 Series Waveguide Precision Variable Attenuators 554, 560

400E & EL AC Voltmeters 221
400F & FL AC Voltmeters 221
400 GL AC Voltmeter 22I
410C Voltmeter 222
415E SWR Meter 566
420C Coaxial Crystal Detector : 564
422A Series Waveguide Crystal Detectors 554, 565
423A/8 Coaxial Crystal Detectors 564
424A Series Waveguide Crystal Detectors 565
427A Voltmeter 222
4288 Clip-on DC Milliammeter 223
432 Series Power Meters 582
4358 Power Meter 579
436A Power Meter 578
436A-E40 Power Sensor Calibration System 576
438A Dual Power Meter 577
438A Option 700 MATE - Programmed Power Meter 577
4428 Slotted Line RF Probe 566
444A Slotted Line Untuned Probe 566
4478 Slotted Line Detector Probe 566
478A Coaxial Thermistor Mount 583
486A Series Waveguide Thermistor Mounts 583

" ~ ..~': ..,.
532 Series Waveguide Frequency Meters 554, 565
536A Coaxial Frequency Meter 565
537A Coaxial Frequency Meter 565
545A Logic Probe 377

546A Logic Pulser 378
547A Current Tracer 378
548A Logic Clip 379

7CU
752 Series Waveguide Directional Couplers 555, 563
774D Coaxial Dual Directional Coupler 562
775D Coaxial Dual Directional Coupler 562
776D Coaxial Dual Directional Coupler 562
777D Coaxial Dual Directional Coupler 562
778D Coaxial Dual Directional Coupler 562
779D Coaxial Directional Coupler 562
786D Coaxial Directional Detector 563
787D Coaxial Directional Detector 563
788C Coaxial Directional Detector 563
789C Coaxial Directional Detector 563
796D Coaxial Directional Coupler 562
797D Coaxial Directional Coupler 562
798C Coaxial Directional Coupler 562

80Q
809C Slotted Line Carriage 566
8108 Series Waveguide Slotted Sections 566
816A Coaxial Slotted Section 566
853A Spectrum Analyzer Display 680, 682, 684
870A Series Waveguide Slide Screw Tuners 568
897 Series E-, H-Plane Waveguide Bends 554
898 Series Waveguide Twists 554
899 Series Waveguide Straight Sections 554

900
905A Coaxial Sliding Load 567
908A Coaxial 50-Ohm Termination 567
909A/C/D/E Coaxial 50-Ohm Termination 567
910 Series Waveguide Terminations 555, 567
911A/C Coaxial Sliding Loads 567
914 Series Waveguide Sliding Loads 567
920 Series Waveguide Moving Shorts 555, 567
923A Waveguide Sliding Short.. 567
930A Waveguide Shorting Switch 567
932A Waveguide Harmonic Mixer 568
938A Frequency Doubler Set 542
940A Frequency Doubler Set... 542

10(:0
HP 1000 Computers and Systems 80
1000/26 Computer System 80
1000/27 Computer System 80
1000/29 Computer System 80
1000/60 Computer System 80
1000/65 Computer System 80
1006A Testmobile 444
1007A Testmobile 444
1008A Testmobile 444
1040A Spectrophotometric Detector 737
1051A & 1052A Combining Cases 748
1090 Liquid Chromatograph Systems 737
11178 Testmobile, Oscilloscope .445
I 340A Display Module 108
1345A Digital Display 108
1630A/D/G Logic Analyzers 414
1630 A/D + 24D Logic Analysis Measurement Techniques 760
1631A/D Logic Analyzers .411
1645A Date Error Analyzer 136
1741A 100 MHz Oscilloscope, Analog Variable Persistence

Storage 446
1950A Two Channel Expansion Module .438
1965A Gated Universal Counter Module 438



1980 Oscilloscope Measurement System 438
1980B + 24A Waveform Measurement System Training 760

200Q
2106BK Board Computer 82
2113E Computer 82
2117F Computer 82
2137A Computer 82
2139A Computer 82
2156B Computer 82
2178C Model 60 Computer Systems 81
2179C Model 65 Computer Systems 81
2196C/D Model 26 Computer Systems 81
2197C/D Model 27 Computer Systems 81
2199C/D Model 29 Computer Systems 81
2225A ThinkJet Personal Printer 95, 96
2250 Measurement & Control Processor 308
2285A Local Area Network 75
2392A Display Terminal 85
2393A Grapbics TerminaI... 84
2394A Data Entry Terminal... 85
2486A Micro 26 Computer System 81
2487A Micro 27 Computer System 81
2489A Micro 29 Computer System 81
2563A Line Printer 94
2565A Line Printer 94
2566A Line Printer 94
2625A Dual System Display Terminal 86
2626A Display Station 86
2627A Color Graphics Terminal 84
2628A Word Processing Terminal 87
2680 Laser Printing System 94
2685B Laser Print Station 94
2686A LaserJet PLUS Printer 94. 95. 96
2688A Page Printer 94
2689A Laser Printing System 94
2804A Quartz Thermometer 735
2813C Quartz Pressure Probe 734
28130 Quartz Pressure Set 734
2816A Pressure Signal Processor 734
2932A General Purpose Printer 95, 96
2934A Business Printer 95, 96

3000
HP 3000 Series 37, 37XE, 42, 48,58, & 68/Business

Computer Systems 64
3046A/B Selective Level Measuring System 159
3047A Phase Noise Measurement System 710
3054A Automatic Data Acquisition/Control

System 292
3054C Automatic Data Acquisition/Control System 295
3054DL Data Logger 294
30558 PC Based Data Acquisition Unit.. 306
3056DL Data Logger 289
3060A/306IA/3062A User's Course 761
3061A/3062A In-circuit Functional Test System (HP-IB) 386
3065 Board Test Family (HP-IB) 387
3065C + 24D Board Test System User Training 761
3312A Function Generator .462
3314A Function Generat9r 463
3325A Function Generator/Frequency

Synthesizer/Sweeper 452
3326A Two-Channel Synthesizer (HP-IB) .454
3335A Frequency Synthesizer 456
3336A/B/C Synthesizer/Level

Generator 156, 457
3350 Series Laboratory Automation Systems 737
3390A Series Integrators 737
3400A RMS Voltmeter 220
3406A Broadband Sampling Voltmeter 223

3421A Data Acquisition/Control Unit. 290
3435A Digital Voltmeter 217
3437A High Speed Digital Voltmeter 213
3455A 61,2 Digit DMM 212
3456A Systems DVM 210
3457A Multimeter 205
3466A 41/2 Digit Autoranging DMM 214
3468A/B 5'h Digit Multimeter (HP-IL) 215
3478A 5th Digit Multimeter (HP-IB) 208
3488A Switch Control Unit (HP-IB) 311
3497A Data Acquisition/Control Unit 296
3498A Extender 299
3529A Magnetometer Probe 223
3551A Transmission Test Set 137
3552A Transmission Test Set 137
3561A Dynamic Signal Analyzer (HP-IB) 703
3562A Dynamic Signal Analyzer (AP-fB) 706
3575A Gain/Phase Meter 612
3577A Network Analyzer (HP-IB) 605
35778 Network Analyzer System 610
3580A Spectrum Analyzer 699
3581A Wave Analyzer 727
3581C Selective Voltmeter 142
3582A Spectrum Analyzer 701
3585A Spectrum Analyzer 654
3586A/B Selective Level Meter 156
3586C Wave Analyzer 657
3708A Noise and Interference Test Set 155
3708S Noise and Interference Measurement System 155
3711A IF/BB Transmitter (70/140 MHz IF) 162
3712A IF/BB Receiver (70/140 MHz IF) 162
3717A 70 MHz Modulator/Demodulator 161
3730B Down Converter: RF to IF 164
3736B RF Module (1.7 to 4.2 GHz) 164
3737B RF Module (3.7 to 8.5 GHz) 164
3738B RF Module (5.9 to 11.7 GHz) 164
3739B RF Module (10.7 to 14.5 GHz) 164
3746A Selective Level Measuring Set (32 MHz) 152
3750A Attenuator, 75 n 163
3754A Access Switch 153
3755A Switch Controller 153
3756A 90 MHz Bi-directional Switch 153
3757A 8.5 MHz Access Switch 153
3762A Data Generator 148
3763A Error Detector 148
3764A Digital Transmission Analyzer 148
3770B Telephone Line Analyzer 141
3776A PCM Terminal Test Set 141, 144
3776B PCM Terminal Test Set 141, 144
3777A HP-IB-Controlled Channel Selector 145
3779C Primary Multiplex Analyzer (CEPT) 145
3779D Primary Multiplex Analyzer (Bell) 145
3780A Pattern Generator/Error Detector 146
3781A Pattern Generator (CEPT and

CCITT Compatible) 147
37818 Pattern Generator (BELL Compatible) 147
3782A Error Detector (CEPT and CCITT Compatible) 147
3782B Error Detector (BELL Compatible) 147
3785A Jitter Generator & Receiver (CEPT) 149
3785B Jitter Generator & Receiver (Bell) 149
3852A Data Acquisition/Control Unit... 301
3852S Data Acquisition/Control System 300
3964A Instrumentation Tape Recorder ..408
3968A Instrumentation Tape Recorder .408

4000
4061A Semiconductor/Component Test System 356
4062B Semiconductor/Parametric Test System 349
4063A Semiconductor Parameter Analysis System 352
4064A DLTS Analysis System 354
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4085M Switching Matrix 359
4140B pA Meter/DC Voltage Source 360
4141B DC Source/Monitor 357
4145A Semiconductor Parameter Analyzer 358
4191A RF Impedance Analyzer 332
4192A LF Impedance Analyzer ; 330
4193A Vector Impedance Meter 334
4194A Impedance/Gain - Phase Analyzer 328
4261A Digital LCR Meter 344
4262A Digital LCR Meter 344
4274A Multifrequency LCR Meter 336
4275A Multifrequency LCR Meter 336
4276A LCZ Meter .340
4277A LCZ Meter 340
4280A 1 MHz C Meter/C-V Plotter 362
4328A Milliohmmeter 347
4329A High Resistance Meter 347
4342A Q Meter 346
4440B Decade Capacitor 348
4760AI Cardiography Instrumentation 740
4925B Bit Error Rate Test Set 136
4935A Transmission Impairment Measuring Set 134
4936A Transmission Impairment Measuring Set ;.. 134
4937A Transmission Impairment Measuring Set 140
4938A Network Circuit Access Test Set. 140
4945A Transmission Impairment Measuring Set 138
4951B Protocol Analyzer 129
4953A Protocol Analyzer 130
4955A Protocol Analyzer 131
4955A + 24A Protocol Analyzer User's Training 761

5000
5005A Signature Multimeter 373
5005B Signature Multimeter 373
5006A Signature Analyzer 376
5011T Logic Troubleshooting Kit... J80
5021A Logic Troubleshooting Kit 380
5022A Logic Troubleshooting Kit 380
5023A Logic Troubleshooting Kit 380
5024A Logic Troubleshooting Kit .380
5035T Logic Lab .381
5036A Microprocessor Lab 381
5061A Cesium Beam Frequency Standard 253
5061A with Option 004 Tube 253
E21-5061A Flying Clock (Cesium) 253
5065A Rubidium Frequency Standard 254
E21-5065A Portable Rubidium TimeStandard 254
5087A Distribution Amplifier 258
5089A Standby Power Supply 259
5180A Waveform Recorder .426
5180S Waveform Measurement System 427
5180T,U Precision Digitizing Oscilloscopes 422-424
5182A Waveform Recorder/Generator .428
S183T,U Precision Digitizing Oscilloscopes 422
5182S Waveform Generation System .429
5314A Universal Counter 251
5315A & 5315B Universal Counters 248
5316A Universal Counter 248
5328B Universal Counter 247
5334A Universal Counter 242
5335A Universal Counter 244
5340A Microwave Frequency Counter ; 231
5342A Microwave Frequency Counter ; 228
5343A Microwave Frequency Counter , 228
5344S Microwave Source Synchronizer 230
5345A Electronic Counter 232. 241
5350A Microwave Frequency Counter 226
5351A Microwave Frequency Counter 12(j
5352A Microwave Frequency Counter 226
5355A Automatic Frequency Converter 232

5356A, B, C, D Frequency Converter Heads 232
5359A Time Synthesizer 489
5363B Time Interval Probes 240
5370B Universal Time Interval Counter 237
5382A Frequency Counter 236
5383A Frequency Counter 236
5384A Frequency Counter 235
5385A Frequency Counter 235
5386A Frequency Counter 234
5427A Digital Vibration Control System 709
5501A Laser Transducer System 733
5528A Laser Measurement System 732
5880A Gas Chromatograph 736
5890A Gas Chromatograph 736
5970B Mass Selective Detector 736
S988A GC/Mass Spectrometer 736
5995C GC/Mass Spectrometer 736

6000
6002A Autoranging DC Power Supply 280
60lOA 1000 Watt Autoranging Power Supply 270
6011A 1000 Watt Autoranging Power Supply 270
6012B/200 Watt Autoranging Power Supply 270
6023A 200 Watt Autoranging Power Supply 270
6024A 200 Watt Autoranging DC Power Supply 270
6030A 1000 Watt Autoranging System Power Supply 280
6031A 1000 Watt Autoranging System Power Supply 280
6032A 1000 Watt Autoranging System Power Supply 280
6033A 200 Watt Autoranging System Power Supply 280
6038A 200 Watt Autoranging System Power Supply 280
6114A & 6115A Precision DC Power Supplies 284
6129C-6131C Digitally Controlled Voltage Sources 282
6140A Digital Current Source 282
6177C Precision DC Current Source 285
6181C Precision DC Current Source 285
6186C Precision DC Current Source 285
6200B-6209B DC Power Supplies 265-267
6212B-6218B DC Power Supplies 265-267
6227B Dual Tracking DC Power Supply 268
6228B Dual Tracking DC Power Supply 268
6234A Dual Output Power Supply 265-267
6235A Triple Output Power Supply 266
6236B Triple Output DC Power Supply 266
6237B Triple Output DC Power Supply 266
6253A Dual Output DC Power Supply 268
6255A Dual Output DC Power Supply 268
6259B DC Power Supply 272
6260B DC Power Supply 272
6261B DC Power Supply 272
6263B DC Power Supply 272
6264B DC Power Supply 272
6266B DC Power Supply 272
6267B DC Power Supply 272
6268B DC Power Supply 272
6269B DC Power Supply 272
6274B DC Power Supply 272
6281A DC Power Supply 268
6282A DC Power Supply 268
6284A DC Power Supply 268
6286A DC Power Supply 268
6289A DC Power Supply 268
6291A DC Power Supply 268
6294A DC Power Supply 268
6296A DC Power Supply 268
6299A DC Power Supply 268
6434B DC Power Supply 274
6443B DC Power Supply 274
6448B DC Power Supply 274
6453A DC Power Supply 274
6456B DC Power Supply 274



6459A DC Power Supply 274
6464C DC Power Supply 274
6466C DC Power Supply 274
6469C DC Power Supply 274
6472C DC Power Supply 274
6475C DC Power Supply 274
6477C DC Power Supply 274
6479C DC Power Supply 274
6483C DC Power Supply 274
6621A System Power Supply 276
6622A System Power Supply 276
6623A System Power Supply 276
6624A System Power Supply 276
6824A DC Power Supply/Amplifier 283
6825A DC Power Supply/ Amplifier 283
6826A DC Power Supply/ Amplifier 283
6827A DC Power Supply/Amplifier 283
690lS Measurement & Analysis System 314
6940B Multiprogrammer 320
6941B Multiprogrammer Extender 320
6942A Multiprogrammer 316
6942A + 24D Multiprogrammer User's Training 760
6942S Computer Aided Test System 3J9
6943A Multiprogrammer Extender 316
6944A Series 200 Multiprogrammer 315
6944A + 24D Multiprogrammer's User Course 760
6944S Series 200 Muitiprogrammer System 319

7000
7015B x-Y Recorder 399
7035B x-Y Recorder 399
7045B x-Y Recorder .401
7046B x-Y Recorder 401
7090A Measurement Plotting System 396
7414A 4-Channel Oscillographic Recorder .403
7418A 6 to 8 Channel Oscillographic Recorder .403
7470A 2-Pen Graphics Plotter 83, 99
7475A 6-Pen Graphics Plotter 83 •. 99
7510A Vector Film Recorder 83. 165
7550A 8-Pen Graphics Plotter 101
7580B 8-Pen Drafting Plotter 103
7585B 8-Pen Drafting Plotter 103
7586B 8-Pen Drafting Plotter 103
7673A Automatic Sampler 736
7907A Disc/Tape Drive 92
7911P/R Disc/Tape Drives 91
7912P/R Disc/Tape Drives 91
7914P/R Disc/Tape Drives 91
7914Cf Disc/Tape Drive 91
7914ST Disc/Tape Drive 91
7933H/G Disc Drives 92
7935H/G Disc Drives 92
7941A Disc Drive 90
7942A Disc/Tape Drive 90
7945A Disc Drive 90
7946A Disc/Tape Drive 90
7970E IhR Magnetic Tape Subsystem 93
7974A JhR Magnetic Tape Subsystem 93
7974A with NRZI Option 93
7978A Ih R Magnetic Tape Subsystem 93

8000
8005B Pulse Generator ,484
801lA Pulse Generator .484
8012B Pulse Generator 485
8013B Pulse Generator 485
801SA Pulse Generator 486
8016A Word Generator .473
8018A Serial Data Generator 475
8080A Mainframe 488

8081ARepetition Rate Generator, 300 MHz 488
8082APuIse Generator 487
8083A Output Amplifier, 300 MHz .488
8084A Word Generator, 300 MHz .488
809IARepetition Rate Generator, I GHz 488
8092ADeiay Generator/Fr¢quency Divider .488
8093A Output Amplifier, I GHz .488
8111A 1 HZ-20 MHz Pulse/Function Generator 461
8112A Programmable Pulse Generator .478
8116APulse/Function Generator 459
8150AOpticai Signal Source 572
8151AOpticai Pulse Power Meter 574
8160A Programmable Pulse Generator ..480
8161 A Programmable Pulse Generator 480
8165A·Programmable Signal Source .458
8170A Logic Pattern Generator .474
8175ADigitai Signal Generator 470
8180AData Generator 369.468
8180/8182A + 24A Operating Techniques Course 761
8180/8182A + 24H Programming Techniques Course 761
8181A Data Generator Extender 371, 468
8182A Data Analyzer 369. 468
8340ASynthesized Sweeper 496, 543
834lASynthesized Sweeper 496. 543
8349BMicrowave Amplifier 491
8350B.Sweep Oscillator Mainframe 500
8403AModulator 549
8405A Vector Voltmeter 617
8406A Comb Generator 698
8408B Network Analyzer Subsystem 637
8408SAutomatic Network;Analyzer System 637
8410CNetwork Analyzer Mainframe 633
841 OS series Network Analyzers 632
8411A Harmonic Fr¢quency Converter 633
8412B Phase-Magnitude Display 633
8414BPoiar Display 633
8418B.Auxiliary Power Supply 633
8443ATracking Generator-Counter 690
8444ATracking Generator 692
84441\ Option 059 Tracking

Generator 674. 678, 682, 694
8445B·Automatic Preselector 695
8447 series Amplifiers 492
8450A Diode Array Spectrophotometer 737
8451A Diode Array Spectrophotometer 737
8470A/B Coaxial Crystal Detectors 564
8471A Coaxial Crystal Detector 564
8472ACoaxial Crystal Detector.. 564
8473B/C Coaxial Crystal Detectors 564
8477A Power Meter Calibrator 582
8478B Coaxial Thermistor Mount 583
8481A/B/H Power Sensors 580
8482A/B/H Power Sensors 580
8483A Power Sensor 580
8484APower Sensor 580
8485APower Sensor 580
8486Amm·Wave Power Sensor 580
8491A/B Coaxial Fixed Attenuators 556
8492A Coaxial Fixed Attenuator 556
8493A/B/C Coaxial Fixed Attenuators 556
8494A/B/G/H Coaxial Step Attenuators 558
8495A/B/D/G/H/KCoaxial Step Attenuators 558
8496A/B/G/H Coaxial Step Attenuators 558
8497K Coaxial Step Attenuator 558
8498A Coaxial Fixed Attenuator 556
850lA Storage-Normalizer 621
8502AjB Reflection Transmission Bridges 561, 616
8503A/B S-Parameter Test Sets 622
85Q5A Network Analyzer 618
8507D Network Analyzer Subsystem 624
85078 Automatic Network Analyzer System 624
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8510A Network Analyzer 626
8510A + 24D Network Analyzer User's Course 631
8510S Network Analyzers 626
8510T Network Analyzer System 627
8511A Frequency Converter 628
8512A Reflection/Transmission Test Set (500 MHz-18 GHz) 628
8513A Reflection/Transmission Test Set

(45 MHz-26.5 GHz) 628
8514A S-Parameter Test Set (500 MHz-18 GHz) 628
8515A S-Parameter Test Set (45 MHz-26.5 GHz) 628
8552A Spectrum Analyzer-IF Section 686
8552B Spectrum Analyzer-IF Section 686
8553B Spectrum Analyzer, Tuning Section 690
8554B Spectrum Analyzer, Tuning Section 692
8555A Spectrum Analyzer, Tuning Section 694
8556A Spectrum Analyzer, Tuning Section 688
8557A Spectrum Analyzer 680
8558B Spectrum Analyzer 682
8559A Spectrum Analyzer 684
8565A Spectrum Analyzer 678
8566B Spectrum Analyzer 659, 660, 664
8566A + 24D Spectrum Analyzer Programming 761
8566S Automatic Spectrum Analyzer 667
8567A Spectrum Analyzer 659, 668
8568B Spectrum Analyzer 659,660,662
8568A + 24D Spectrum Analyzer Programming 761
8568S Automatic Spectrum Analyzer 667
8569B Spectrum Analyzer 674
8570A Spectrum Analyzer 676
8574A CISPR EMI Spectrum Analyzer/Receiver 671
8614A Signal Generator 542
8616A Signal Generator 542
8620C Sweep Oscillator 165, 515
8640B AM/FM Signal Generator 535
8640B Option 004, Avionics Signal Generator 538
8642A/B Synthesized Signal Generators 526
8656B Synthesized Signal Generator 524
8660A Synthesized Signal Generator 532
8660C Synthesized Signal Generator 532
8662A Synthesized Signal Generator 529
8663A Synthesized Signal Generator 529
8671A Microwave Frequency Synthesizer 548
8672A Synthesized Signal Generator 544
8672S MW Synthesized Generator (0.1 to 18 GHz) 548
8673B Synthesized Generator (2 to 26.5 GHz) 544
8673C/D Synthesized Signal Generators

(0.1 to 18/26 GHz) 547
8673E Synthesized Signal Generator

(2 to 18 GHz) 546
8683A/B/D Signal Generators 540
8684A/B/D Signal Generators 540
8709A Phase-lock Synchronizer 632
8717B Transistor Bias Supply 630
8721A Coaxial Directional Bridge 561
8731-8735 series PIN Modulators 549
8743B Reflection/Transmission Test Unit 635
8745A S-Parameter Test Set 634
8746B S-Parameter Test Set 636
8748A S-Parameter Test Set 616
8750A Storage-Normalizer 638
8754A Network Analyzer 614
8756A Scalar Network Analyzer 603
8757 A Scalar Network Analyzer 596
8757S Automatic Scalar Network Analyzer System 594
8761A & B Coaxial Switches 569
8770A Arbitrary Waveform Synthesizer 450
87708 Waveform Synthesizer System 450
8801A Low Gain Preamplifier 404
8802A Medium Gain Preamplifier .404
8803A High Gain Preamplifier 404
8805B Carrier Preamplifier 404

8806B Phase Sensitive Demodulator .405
8808A Logarithmic Preamplifier 405
8809A Signal Coupler .405
8815A General Purpose Integrator ..405
8821A Medium Gain Amplifier 406
8900C/D Peak Power Meter 583
8901A Modulation Analyzer 719
8901 B Modulation Analyzer 719
8902A Measuring Receiver 715
8902S Microwave Measurement System 717
89038 Audio Analyzer 722
8903E Distortion Analyzer 722
8952A Signal Generator Test Set 718
8953A Transceiver Test Set 729
8954A Transceiver Interface 729, 730
8955A RF Test System 728
8956A System Interface 728, 730
8957S Cellular Radio Test System 731
8958A Cellular Radio Interface 731
8970A Noise Figure Meter 586

9000
HP 9000 Engineering Workstation 65
9020A/B/C/AS/AT HP 9000 Model 520 Computer 74
9050A/AM/AT Model 550 Computer 74
9111A Graphics Tablet l07
9114A Double-Sided 3lh" Disc Drive 89
9122D/S 3W' Microfloppy Disc Drive 89
9123D Dual 31'2" Drive (for HP Touchscreen 11) .40
9125S Single-Sided 51/4" Flexible Disc Drive 89
9133H 20 Mbyte Winchester/3 112" Microfloppy 89
9134H 20 Mbyte Winchester Hard Disc 89
9142A I/"' Tape Subsystem 89
9144A JA" High Performance Tape Subsystem 93
9153A 10 Mbyte Winchester/3'!2" Microfloppy 89
9154A 10 Mbyte Winchester Hard Disc 89
9411 B Switch Controller 324
9412A Modular Switch 324
9413A VHF Switch 324
9414A Matrix Switch 324
9430 Memory Test System 366
9807A The Integral Personal Computer 78
9816A/S Personal Technical Computer 66, 67
9817A/H/L Personal Modular Computer 66, 67
9826A/S Technical Computer 66, 67
9836A/C/U/CU/CS/S/T/CT Technical Computer 66, 67
9837H Technical Computer 66, 67
9876A Thermal Line Printer 95, 96
9888A Bus Expander 68, 72
9915B Modular Run-Only Computer 77
9920A/U/S/T Modular Computer 66, 67

100(H)
10021A PC Instruments Oscilloscope Probe 198
10040A PC Instruments Oscilloscope Probe 198
I0062A Protective Cover .471
101 lOB BNC Male to Dual Banana Plug 743
10111A Shielded Banana Plug to BNC Female 743
10013A Triple Banana Plug to Dual BNC Female 743
10233A Printer Interconnect Cable for HP 1645A 136
10269B 9-Probe Interface 416
10275A PDP-II UNIBUS Interface .416
10276A LSI-II Interface 416
10342B Bus Preprocessor 416
10387A Interface, Type 303 Modems (HP 1645A) 136
10388A Interface, CCITT V.35 (HP 1645A) 136
10389A Interface, Breakout Box (RS-232C/V.24)

(HP 1645A) 136
1050lA Cable Assembly 742
10502A Cable Assembly 742



10503A Cable Assembly 742
10514A Double-Balanced Mixer 568
10525E Logic Probe 377
10529A Logic Comparator 379
10534A Double-Balanced Mixer 568
10541A Reference Boards 379
10541B Preprogrammed Reference Boards 379
10590A Plug-in Adapter (HP 5345A) 241
10595A Board Extender Kit (HP 5345A) 241
10638A Degausser 253
10656A HP 5035T Texts & Lab Workbooks 381
10657A HP 5035T Component & Wire Kit 381
10821A Probe Accessory Kit (HP 5363B) 240
10833A/B/C/D HP-IB Cables 121
10834A HP-IB Cable Adapter 121
10842A Extender Board Kit (HP 5342/5343/5344S) 229
10855A Broadband Preamplifier 240
10856A Low Pass Filter Kit. 240
10870A Service Kit (HP 5370B) 237
10871A Service Kit (HP 5180A) .426
10872A Parallel Interface 426
10873A Rack Mount Kit 426
10874A Slide Mount Kit 426
10875A/B DMA Cables 426

11000
11000A Cable Assembly 742
llOOIA Cable Assembly 742
lI002A Test Leads 742
lI003A Test Leads 742
11035A Cable Assembly 742
11036A AC Probe for HP 410C 222
1I075A & 11076A Instrument Cases 749
11096B High Frequency Probe 218
I I340A/B/C HP-IL Cable Assemblies 291
115OOA/B Cable Assemblies 742
11501A Cable Assembly 742
11509A Fuseholder 539
11511 A Coaxial Short. 567
11512A Coaxial Short 567. 617
11515A Waveguide Adapter 553
11516A Waveguide Adapter 553
11517A Mixer 697
11518A-11520A Waveguide Taper Sections 697
I 1524A APC-7 to N (female) Adapter 742
11525A APC-7 to N (male) Adapter 74~

11533A APe-7 to SMA (male) Adapter 742
11534A APC-7 to SMA (female) Adapter 742
11536A Probe Tee for HP 8405A 617
1I540A Waveguide Stand 553
11545A-11548A Waveguide Holders 553
I 1549A Power Splitter for HP 8405A 617
11565A Coaxial Short 567
11566A Air Line Extension 553
11567A Air Line Extension 553
11570A Accessory Kit for HP 8405A 617
11581A Attenuator Set 556
11582A Attenuator Set 556
11583A/C Attenuator Sets 556
11588A Swivel Adapter 553
115908 Bias Network 630
116008 Transistor Fixture 634
116028 Transistor Fixture 634
I 1604A Universal Extension for HP 8745A 634
11605A Flexible Arm for HP 8743A 635
11606A Rotary Air Line 553
1160SA Transistor Fixture 636
11609A Cable Kit for HP 8410S 633
116108 Test Port Extension Cable 635
11612A Bias Network 630

l1635A ,Bias Decoupling Network 630
11636A/B Power Dividers 561.601
H643AiSeries Millimeter-Wave Test Set Kits 631
ll(i44A Series Millimeter-W-ave Calibration Kits 631
11(150AAccessory Kit for HP 8410S 633
l1(1(14AjDjE Detector for l!P 8755. 8756 and 8757 599
Il(l64C Detector Adapter for HP 8755.8756 and 8757 599
11(1658 Modulator for HP 8755. 8756 and 8757 601
11667A/8 Power Splitters 561. 601
11668A50 MHz High Pass Filter for

l-IP 8755. 8756 and 8757 600
1l672A Service Accessory Kit for HP 8660A/C 534
1I6758Leveling Cable Assembly for HP 784C 165
11678A Low Pass Filter Kit 600
1l679A/B Extension Cables for HP 8755,8756 and 8757 600
11683A Range Calibrator 579
1I684/5/(I/8/9A Low pass.Filters 600
11687A Adapter, 50 to 750 539
11690A Frequency Doubler 539
1l691D. Coaxial DirectionalCoupler 562
11692DCoaxial Dual Directional Coupler 562
11693A Limiter 698
11694AMatching Transformer, 50-75 0 698
11708AAttenuator (for Calibrating HP 8484A) 580
11710BDown Converter 539
11712AService Support Kit

(for HP 8671A. 8672A/S) 545.548
11713AAttenuator/Switch Driver 558
11714AService Support Kit (for HP 8662A. 8663A) 531
11715AAM/FM Test Source 72l
11716A/B Interconnection Kits 558
11717A Attenuator/Switch Rack Mount Kit 558
11720APulse Modulator 542
Il721AFrequency Doubler 539
11722ASensor Module 716
1l723BSoftware Application Pac for HP 8953A & 85B 729
11726ASupport Kit for HP 8673B/C/D 545
U"119C:Carrier Noise Test Set 712
117311\ Frequency Extension Retrofit Kit 548
117J2A Frequency Extension· Retrofit Kit 548
11736AI-QTutor Training Kit... 151
H740SPhase Noise Measurement System 714
117"1$AWaveform Generation SOftware 451
11790A/BSoftware Application Pac for

UP 8953A & 9816S. 98268. 9836S 729
11791A Software for HP 8955A, 9816S & 9836S 728
11792A Sensor Module 717
11793A Microwave Converter 717
11794A Software Pac 717
11795A Software Pac 718
11797A Cellular Radio Test Software 731
q801J\lB/C On-Site Service Kits for HP 8642A/B 528
11805ASoftware Application Pac for HP 8953A 729
H850J\/BPower Splitters 56I, 616. 622
11851A RF Cable Kit for HP 8505A 616, 623
11852,1\50-750 Minimum Loss Pad 601. 623
11~53A.sOn Type N Accessory Kit... 623
118541\ 500 BNC AccessoryKit... 623
IJ85>i\. 75 Jl Type N Accessory Kit 623
11856A75 {} BNC Accessory Kit. 623
118S7.t\jBTest Port Extension Cables

for l-IP 8503A & B 616.634
118581\ Transistor Fixture A(iapter 623
11866A APC-7 Calibration Kit. 637
118671\·RFLimiter 698
11869A Adllpter for

HP 1162Q() Series Sweeper Plug-ins 503.520
11870A L()w Pass Filter 684
11873A ACCUracy Enhancement Program (for HP 8408B) 637
U9"10Serles Harmonic Mixers 697
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11971 Series Harmonic Mixers 697
11975A Microwave Power Amp1ifier. .490

LlOC,
12060B 8-Channel Analog Input Card 310
12061A 32-Channel Analog Input Expansion Card 310
12062A 4-Channel Analog Output Card 31 0
12063A 32-Channel Digital Multifunction Card 310
12153A A700 Writable Control Store Card 82
12156A A700 Floating Point Processor 82
12157A A-Series Battery Backup System 82

13064A Tape Degausser .408
13395A Headspace Sampler 736

!
14513A Rack Kit (for one unit, 3Yz in. H) 267, 269
14515A Rack Kit (for one unit, 5Y4 in. H) 269
14521B Rack Kit (for Bench Series) 267
14523A Rack Kit (for two units, 3Yz in. H) 267, 269
14525A Rack Kit (for two units, 5'11 in. H) 269
14533B Pocket Programmer 282
14534A Pocket Programmer Cable 282
14535A Interface Kit, DCPS-to-HP 1000 Computers 282
14536A DCPS Chaining Cable 282
14540A 1000 Cable Assembly, Multiprogrammer-to

HP 1000 Computers 320
14541A Chaining Cable, HP 6940B

or 6941B to HP 6941B 320
14550B Interface Kit, Multiprogrammer-to-

HP 1000 Computers 320
14551A Multiprogrammer Service Kit... 320
14558A Termination Panel 320
14570A AC Power Controller 323
14711A Field Service Kit 323
14711D Field Service Kit 323
14750A Computer Aided Test Programming Package 319
14750R Right to Reproduce CAT Program Pkg 319
14751A Computer Aided Test Programming Package 319
14801A PC Instruments Rack Shelf 198
14802A PC Instruments Terminal Block 198
148SSAA PC Instruments Data Acquisition System 198, 199
148S6AA PC Instruments Data Acquisition System 198, 199
148S7AA HP-IB Command Library for MS-DOS 200
14858A ASYST Scientific Software 199

15104A Pulse Adder/Splitter .488
15115A Pulse Splitter/Inverter .488
15116A Pulse Inverter 488
15179A Rack Adapter Frame 485
15406A-15423A HP 8180A/82A Accessories .469
15408A-15411A HP 8175A Accessories .471
15413A Tristate Pod for HP 8180A/8IA 469
15414A Tristate Unit for HP 8180A/81A .469
15415A Plug-on Miniprobe 471
15424A Performance Board 369, 469
15425A Test Head 369, 469
15426A Receptacles 469
15427A DUT Board 469
15428A Relays 469
15429A Solder-in Receptacles .471
15430A Cable for Master-Slave Operation 471
15453A-15458A HP 8170A Accessories 474
15461A ECL Pod .471
15462A TTL/CMOS Pod 471
15463A Trigger Pod 471
15475A Optical Cleaning Kit 575

15507A Isolator 150
15508B Converter (75 f! Unbal. - 110 f! Bal.) 150
15508C Converter f! Unbal. - 120 f! Bal.) 1 JU

15509A/B Am.purlers " " .
15510A 75 f! Accessory .
15511A 120 f! Cable Accessory " " l.}U

15512A Cable .
15513A Cable 150
15514A Transit Case 150
15515B Loop Holding Unit.. 150
15518A/B/C Loop Holding Accessories 150
15580A 20 MHz High-Impedance Active Probe 153
15581B 25 MHz High-Impedance Passive Probe 153
15582A Return Loss Kit 153
15589A Instrument Cart. 153
15600A Isolator (3.7 to 4.2 GHz) 164
15601A Isolator (5.9 to 6.5 GHz) 164
15602A Isolator (7.1 to 8.1 GHz) 164
15603A Isolator (10.7 to 11.7 GHz) 164
15609A Remote Extender Cable 164

16000
16005A Probe 347
16006A Probe 347
16007A/B Test Leads 347
16008A Resistivity Cell 347
16014A Series Loss Test Adapter. 346
16023B DC Bias Controller 339
16034B Test Fixture for Chip Components 339
16047A Direct Coupled Test Fixture 329
16047B Test Fixture with Safety Cover 339
16047C Test Fixture for High Frequencies 329
16047D Direct Coupled Test Fixture 329
16048A Test Leads, BNC 329
16048B Test Leads, RF Miniature 329
16048C Test Leads, Alligator Clips 329
16048D Test Leads, BNC (2m) 343
16053A Test Leads 361
16054A Connection Selector 361
16055A Test Fixture 361
16056A Current Divider 361
16058A Test Fixture 359
16061A Test Fixture 345
16062A Test Leads 345
16063A Test Leads 345
16064A Retrofit Kit for Comparator 343
16065A External DC Bias Test Fixture 343
16066A Test Fixture Adapter 351
16067A 24-pin DIP Low Leakage Fixture 351
16068A 48-pin DIP Low Leakage Fixture 351
16069A Universal Low Leakage Fixture 351
16070A General Purpose DIP Fixture 351
16071A Universal Fixture 351
16072A Personality Broad 351
16073A Personality Board 353
16075A Relay Test Adapter 351
16076A System Test Module 351
16077A Extension Cable Fixture 351
16079A System Test Module 353
16080A Direct Coupled Test Fixture 363
16081A Test Leads 363
16082A Test Leads 363
16083A Pulse Bias Noise Clipper 363
16083B External Bias Adapter 355
16085A Terminal Adapter 329
16086A Accessory Kit 329
16091A Coaxial Fixture Set 333
16092A Spring Clip Fixture 333
16093A/B Binding Post Fixture 333
16094A Probe Fixture 333



16095A Probe Fixture 331
16096A 2-Port Component Test Fixture 331
16097A Accessory Kit 331
16099A Test Fixture Adapter 335
16117A Low Noise Test Leads 347
16143A Probe Cable 347
16145A Interconnection Cable Set 353
16146A Measurement Cable 353
16147A Text Fixture 353
16148A Test Leads 353
16262B Software Disc Set.. 351
16262C Application Software 351
16263A Application Software 353
16264A Control Software 353
16380A/C Standard Capacitor Sets 348
16451A Dielectric Test Adapter 346
16462A Auxiliary Capacitor 346
16470A/B/C Reference Inductors :346

1)
17090B Measurement Graphics Software 396
17108ATimeBase 399
17580B HP-ISPP Software 104

18107A External Oscillator (HP 2804A) 735
181l0A Laboratory Probe and Cal Module,

26 mm (I in.) (HP 2804A) 735
1811lA Laboratory Probe and Cal Module,

232 mm (9.1 in.) (HP 2804A) 735
18138A X.25 Interface Kit 132
18144A Protocol Decode Pack 132
18145A Remote Pack 132
18146A CCITI #7 Decode 132
18151JA X.25 Certification & Analysis System 132
18153A SNA Analysis 132
18154A X.21 Interface Kit 132
18155A BSC-X.25 Decode 132
18178A X.21 Interface Kit 132
18186A SNA Analysis 132
18187A DDCMP Decode/Simulate 132
18193A X.25 Package 132
18197A Combination X.21 & RS.232C/V.24 Interface Pod 132
18199A CCITI #7 CCS7 Analysis 132
18201A Async Terminal Emulator 132

19(Wt ·'

19395A Headspace Sampler 736
19800A/B Waveform Measurement Library .438
19801A/B/C Waveform Measurement Library 438
19807A Service Extender for HP 1980 Expansion Modules .442
19811A Plot/Sequence ROM 439
19860A Digital Waveform Storage 438

2000[,
255010 16 Channel High Speed Analog Input Card 309
25502B 32 Channel High Level Multiplexer Card 309
25503D 32 Channel Low Level Multiplexer Card 309
25503E 32 Channel Low Level Multiplexer with

ThermocoupIe Reference Connector 309
25504D 16 Channel Relay Multiplexer Card 309
25504E 16 Channel Relay Multiplexer with

Thermocouple Reference Connector 309
25510D 8 Channel Isolated Voltage/Current

Analog Output Card 309
25511 B 32 Channel Digital Input Card 309
25512B 4 Channel Counter Input Card 309
25513B 32 Channel Digital Output Card 309
25514B 16 Channel Digital Relay Output Card 309

25515B 4 Channel Pulse Output Card 309
25516B 16 Channel In/16 Channel Out Digital

Multifunction Card 309
27110A HP-IB Interface 75
27112A General-Purpose Interface 75
27116A HP-CIO Extender Card 75
27122A RJE Interface 75
27123A SRM Interface 75
27125A LAN Interface 75
27128A Asynchronous Serial Interface 75
27130A Eight-Channel Multiplex Card 75
27505A HP Word/150 49

30000
33300 Series Coaxial Step Attenuators 560
33311B/C Coaxial Switches 569
33312B Coaxial Switch 569
33313B Coaxial Switch 569
33320 Series Coaxial Step Attenuators 560
33330B/C Coaxial Crystal Detectors 564
33340A/B/C Coaxial Attenuator 556
34110A Carrying Case 218
34111A High Voltage Probe 218
34112A Touch-Hold Probe 218
34118A Test Lead Kit 218
35151D The Calendar 49
35152D The List Manager .49
35153D The Writer 49
35154D The SpeJler 49
35155D The Planner .49
35156D The Personal Correspondence Pack 49
35157D The Personal Organizer Pack.. .49
35177M JetStart (for HP ThinkJet) .48
35178M LaserStart (for HP LaserJet) 48
35723A HP Touch Accessory 70, 87
35731A/B Monochrome Monitor 70, 87
3S741A/B Color Monitor 70
36569A HPMessage 49
37014B FDM Measurement Software 154
37016A FDM Network Surveillance Software 154
37050S FDM Network Monitoring System 154
37051 S FDM Measurement System 154
37100S Remote Access and Test System 166
37201A HP-IB Extender 125
37203A HP-IB Extender 124
37203L HP-IB Extender (Plug-In Card) 124
37212A Stand Alone Modem 88
37213A Modem Card 88
37214A Modem Interface Card Cage 88
37215A Modem Interface Card 88
37216A Terminal Interface Card 88
37461A Display 152

40000
43100A DefibriUator 741
43700 Flash X-Ray Systems 756
43855A Cabinet X-Ray Systems 756
44462A 10 Channel Multiplexer Assembly 291
44463A Extra Connector Block 291
44464A Breadboard Assembly 291
44465A 8-Bit In, 8-Bit Out Digital I/O Assembly 291
44466A Extra Connector Block for HP 44465A 291
44469A Seven 10:1 Dividers 291
44538A Standard Test Fixture Kit.. 390
44539A Large Test Fixture Kit 390
44540A Dual Test Fixture Kit 390
453 IOA BASIC Programmer's Library .48
45311 A ICON Design System .48
45400D WordStar"' 49
45405A Deluxe VisiCalc 49



MODEL NUMBBR INDEX
New product listings are printed in bold face type

45406E TextCharts/IBM .
45408C DataFax™ by Link System , ..
45411A Drawing Gallery ..
45412A VT100 Terminal Emulator ..
45413G/H Calculator/HP-UX ..
45414A Transend COMplete™ , ..
45416A Condor™3 .
45418A Executive MemoMaker ..
45419C Programmer's Tools ..
45420E MemoMaker for the IBM PC ..
4542OO/H MemoMaker ..
45421A Executive Card Manager ..
45422A Personal Card File ..
45422E Personal Card File for IBM PC ..
45423A Financial Calculator ..
45424A MultiMate ~ .
45427D WordStar Professional@ .
45429A WordStar Professional Options .
4543 lA AdvanceLink/ 150 ..
45431 E AdvanceLink/IBM for the IBM PC .
45433A Gallery Picture Library Vol. II ..
45435A Touchscreen Programmer's Tools .
45437A The Gallery Collection .
45438GIH Management Solution HP·UX .
45439A Monitor/IBM PC ..
45442A ExecuDesk System .
45443A Forms Master ..
45444A ExecuDesk .
45445D BASIC by Microsoft@ ..
45446D Compiled BASIC by Microsoft ..
45447D Pascal by Microsoft ..
45448A COBOL by Microsoft .
45449D FORTRAN by Microsoft .
45450D GWTM BASIC by Microsoft .: ..
45452D Latticelll C Compiler , ..
45455A BPI General Accounting™ ..
45456A BPI Accounts Receivable™ .; ..
45457A BPI Accounts Payable™ .
45458A BPI Payroll™ ..
45460A BPI Inventory Control™ ..
45461A BPI Job Cost™ ..
45462A/B Picture Perfect™ ..
45463A/B Diagraph™ .
45465A MicroPlan™ ..
45466A MicroPlan™ Consolidation Module .
45467A GraphPlan™ ..
45468C dBASE II .
45468D dBASE II™ .
45472B User-Definable Softkeys ..
45473D MicroSoft MultiPlan™ ..
45474D MicroSoft Word .
45475B Games/Zoo .
45480B Data Grapher/200 .
45481B Context MBATM ..
45482A 1·2·3™ from Lotus™ ..
45482K 1-2-3 from Lotus ..
45484A Graphwriterlll ..
45488A PFSIll: File and PFSIll: Report~ .
45489A PFS: Writelll ; ..
45490A PFS: Graphlll ..
45498A SymphonyTM by Lotus .
45502A MicroPlan (CP/M) (for Ser~ 80) .
45503A MicroPlan Cons. Option (for Series 80) ..
45504K MemoMaker/Time Management, Opt. 400 .
4551 ID Dow Jones Spreadsheet LinkfM .
45513A Charting Gallery .
45515G/H TK!Solver@/HP-UX .
45516/l7/18/19G TK!SolverPacklll/HP-UX Software
45520C Rags to Riches Ledger™ ..
45521C Rags to Riches Sales™ .
45522C Rags to Riches Receivables™ ..

523C Rags to Riches Payables™ .49
24G/H MicroTrak™IHP-UX 69

7B Graphics Editor/2oo ....................................................•69, 73
B Text Editor/2oo 69.73

OA Painter 49
5A R:BASETM 4000/150 .49
9K Microsoft™ Word 49

54K MultiMate™ 49
K Executive Card Manag'er 49
A Milestonelll (for Series 80) .48
A Datebodk™ II (for Series 80) .48
A Personal Datebodk™ 48
A dBASE II (for Series 80) .48
A WordStar/80 (CP/M) (for Series 80) .49

7A MailMergelll /80 (CP/M) (for Series 80) .49
8A SpellStarlll/80 (CP/M) (for Series 80) .,49
9A EtherMail/150 User Software .48
OA Touchscreen Internal Modem .48

.5641B Touchscreen 3278 Emulation Accessory
with File Transfer 48

3A Extended I/O Accessory 55
4A EtherLink™/150 48
5A EtherShare™ /150 ; ~ 48
6A EtherPrint™/150 48

47A EtherMajJTM/150 Server Software .48
49A EtherStart™/150 48
80A Type-a-Line 49

lA Touchscreen HP-IB Controller 201
2A Touchscreen PCIB Controller 201

20A HP-HIL Keyboard 70
OA HP-HIL Mouse 70

46082A 15/30 Meter Remote Extension 70
46083·89A UP-HIL Input Devices 70. 71
4'7956A AutoCAD 8/150 48

50000
IB HP-IB Instrument Control Using Series 200 BASIC ..... 760
4A HP 6942A Multiprogrammer

r's Course 323
A Data AcqUisition and Control

Fundamentals 761
5OO16E HP-IB Instrument Programming with

HP loo0E/F Series Computers 760
ooB Instrument Application Services 762

2A OfficeShare Network Server Software .48
3A OfficeShare Network User Software ..48
lA SRM Coax Interface 68. 72, 75
A Waveform Measurement System 427

OA, R Video-Measurement Set 168
lOS Video·Measurement System 168
20A Waveform Generation Software .429
26A Intel Multibus Interface 416

A 1-GHz Active Probe Pod 433
02A 500 BNC Input Pod 433

oo3A 1-MD Probe Pod .433
looA I·GHz Digitizing Oscilloscope 430
100D 1-GHz Digitizing Oscilloscope with

'c Triggering 430
l-GHz Color Digitizing OScilloscope ..430
ZOO-MllampIe/s Digitizing OsciUoscope 434
ZOo-Msample/s Digitizing OScilloscope

b Logic Triggering 434
A Probe Multiplexer .443

5S Logic Troubleshooting System 372
59301A ASCII-Parallel Converter 122
59303A Digital-to.Analog Converter 122
59306A HP-IB Relay Actuator 122
59307A HP-IB VHF Switch 122
.59309A HP-IB Digital Clock 123
59313A HP-IB Analog-to-Digital Converter 123



er/Pacer Card 321
06A Resistance Output Cards 318

r Supply Control Card 318
al·to·Analog Voltage
ard 318
I·to-Analog C.urrent
ard 318

y Output Card 318
al Output Card 318
'Train OutputtStepping Motor

rd 318
er/Pacer Card 318
n Control/PacerCard 318
log·to-Digital Converter Card 318
hannel FETScanner Card 318
hannel Relay SCanner Card 318
hannel FET S¢anner Card 318
kHz A/D Converter Card 318
ted Digital Inp\l.t Card 318

Input/Anal~ Comparator Card 318
/Totalizer Card 318
t Card ;: 318
Card 318
1 Megaword Memory System 318

dboard Card 318

ieal Head, 550 to 950 nm 574
Head, 900 to 1750 nm 574
Receiver 575
ireuit Test System 369
Pac 369,469
der (HP-4~CV/CX) 54

ter/Plotter (HP.41CVICX) 54
cal Wand (Hp-41 CV/ CX) 54

MOdule (HP.4ICV/CX) 54
1Cassette Drive 54
r/Plotter ~ 55
/RS-232C In~erface 55
Interface KiL 55

Coupler· 55
Hp·IB Interface 55

ed Functi emory MOdule (HP-4l CV) 55
ndedMemory ule 55
e MOdule (Hp· CV) 54
naN I/O Module 54
tl~r MOdule 54
d Reader (Hp-71B) 54

L Interface (HP-7IB) 54
t Extender ; 54

OduIar Measure t System Mainframe 651
rapbies Display MDdule 651

phies DillPlay 651
Generator Module 651

on Frequeac)'/Reference Module 651
/E HP·MS" Cables 651
cWator Mc!jule 651

Module (Jtes BW 10 Hz • 300 kHz) 651
Module(Jtes BW 100 kHz· 3 MHz) 651

n Module (100 Hz - 2.9 GHz) 651
ion Module (50 kHz - 22 GHz) 651
. n Module (56 kHz - 26.5 GHz) 651
Mixer·lDterface Module 651
Analyzer $:YStem Reference 647

trlIm (100 Hz - 2.9 GHz) 647, 656
wave S nalyzer

2/26.5 GHz) 647, 656
eter SpedrwrlAnalyzer 647, 650

60000
61001A PC Instruments System Power Unit.. .
61010AA PC Instruments Digital I/O ..
610UAA PC Instruments Relay Multiplexer .
610UAA PC Instruments Dual Voltage DAC .
610UAA PC Instruments Digital Multimeter 19
61014AA PC Instrllments Function Generator ..
61015AA PC Instruments Universal CoURter 196,

016AA PC InstrlIments Digitizing Osemoscope 197,
61017AA PC Instruments Relay Actuator ..
61060AA PC Instruments Interface for HP Touellscreen .
61061AA PC Instruments Interface for mM PC .
61062AA HP-IB Commaml Library for MOS-DOS

(HP Vedra PC &: IBM PC Version) ..
61086AA PC Instruments Data LouiBg Package

for HP Touellscreen 201,
61087AA PC Instruments Data Logging Package

for IBM PC ..
61088AA PC Instruments Electronic Bench Package

for HP Toucllscreen ..
61089AA PC Instruments Electronic Bench Package

for IBM PC .
Logic Development System .

64000 Logic Development Concepts and Measurements .
64000 System Pascal Programming Course .
64100A Development Station .
641 lOA Development Station .
64200S Series Emulators ..
64276A Run Control .
64302A Emulation Bus Analyzer ..
64310A Software Performance Analyzer ..
643 lOA + 24A Software Performance Analyzer

Training .
643~ 25MHz Logk State Software Analyzer .
64330 High·Level Software Analyzer ..
64340 Real·Time, High·Level Software Analyzer ..
64500S PROM Programmer ..
64600 Series Preprocessors .
64610S High Speed Hardware/Timing Analyzer ..
646008 + 24F Hardware/Timing Analyzer Training .
646208 Software/State Analyzer ..

series Cross Assemblers/Compilers ..
OA Breadboard Card ..

321B D/A Voltage Converter ..
322A Quad D/ A Voltage Converter Card ..
331B Digital Output Card ..
332A Open Collector Output Card .
335A Stepping Motor Control Card ..

69336B High Speed Scanner Card .
69351C Voltage Regulator Card ..
69370A D/A Current Converter Card ..

A Breadboard Output Card ..
High Speed A/D Converter Card .

69423A Low Level A/D Converter Card .
OA Isolated Digital Input Card .
lA Digital Input Card 321
3A Relay Output With Readback Card 32l

69434A Event Sense Card 3
69435A Pulse Counter Card .
69436A Process Interrupt Card ..

Breadboard Input Card .
A Unloaded Resistance Output Card .

69501A-69513A Power Supply Control Cards .
69520A Power Supply Programming Card ..

5940lA Bus System Analyzer 1
59500A Multiprogrammer HP-IB Interface 3
59501B Hp·IB Power Supply Programmer 123,
K34-59991A Broadband Linear Phase Comparator ..
K7Q-59992A Rack Mount Adapter Kit (HP 5342A, 5343A) 229



MODEL NUMBER INDEX
New product listings are printed in bold face type

82420A 4K Memory Module (HP-7IB) 55
82440A Software Development Utility (HP-71 B) 56
82441A FORTH/Assembler (HP-7IB) 56
82479A Data Acquisition Pac (HP-71/HP 3421A) 57
82487A Custom Keyboard Overlays (HP-7IB) 56
82491-82494A/B Custom Modules (HP.7IB) 56
8250lA Custom Keyboard Overlays (HP-41) 56
82502A Custom Magnetic Cards (HP-41) 56
82504A Custom Keyboard Touchpads 56
82508A/B Custom Modules (HP-41) 56
82509A/B Custom Modules (HP-41) 56
82700A 8K-Byte Memory Module (HP-75) 55
82713A Plug-in Module Simulator (HP-75) 56
82718A Expansion Pod (HP-75) 54
8272IA Custom Keyboard Overlays (HP-75) 56
82722A Custom Magnetic Cards (HP-7IB, HP-75) 56
82725A Bar Code Reader Module (HP-75) 54
82726-82729A/B Custom Modules (HP-75) 56
82800A VisiCalc Plus@ 49
8280lA Graphics Presentation Pack .49
82802A BASIC Training 48
82804A General Statistics 48
82805A Basic Stat. and Data Manipulation .48
82806A Regression Analysis 48
82807A Statistical Analysis Multi-Pac .48
82808A Linear Programming 48
82809A Waveform Analysis 48
82810A AC Circuit Analysis .48
82811A Math 48
82812A Electronics Engineering MultiPac .48
82813A Surveying 48
82816A Text Editing Pack 49
82817A IMPAC (Information Mgmt. Pack) 49
82823A WORD/80 .49
82824A FILE/80 49
82830A VisiCalc Plus 49
82831A Graphics Presentation Pack 49
82832A BASIC Training 48
82834A General Statistics 48
82835A Basic Stat. and Data Manipulation .48
82836A Regression Analysis 48
82837A Statistical Analysis Multi-Pac .48
82838A Linear Programming 48
82839A Waveform Analysis 48
82840A AC Circuit Analysis .48
82841A Math .48
82842A Electronics Engineering MultiPac .48
82843A Surveying 48
82846A Personal Productivity Pack .48
82847A Business Productivity Pack.. .49
82855A MicroSoft MultiPlan (CP/M) .49
82861 K PC 2622 (ROM-based) ..48
82862K Opt. 400 BASIC by Microsoft... .48
82906A Graphics Printer 95, 96
82912A 9-lnch Monitor (Hp·85B HP-86B) .47
82913A 12-lnch Monitor (HP-85B HP-86B) .47
82938A HP-IL/Series 80 Interface 55
82973A HP-IL Interface Card 55
83522A 0.Ql-2.4 GHz RF Plug-in for HP 8350B 506
83525A/B 0.Ql-8.4 GHz RF Plug-in for HP 8350B 506
83540A/B 2-8.4 GHz RF Plug-in for HP 8350B ..
83545A 5.9-12.4 GHz RF Plug-in for HP 8350B .
83550A 8-20 GUz RF Plug-in for UP 83508 ..
83554A 26.5-40 GUz Millimeter-Wave

Source Module 512-51 550,551
83555A 33-50 GUz Millimeter-Wave

Source Module 512--514, 550. 5S1
83556A 40-60 GUz Millimeter-Wave

Source Module 512--514. 550, 551
83570A 18-26.5 GHz RF Plug-in for Hp 8350B 51O

83572A/B 26.5-40 GHz RF Plug-in for HP 8350B 510
83590A 2-20 GHz RF Plug-in for HP 8350B 504
83592A/B/C 0.01-20 GHz RF Plug-in for HP 8350B 504
83594A 2-26.5 GHz RF Plug-in for HP 8350B 504
83595A 0.01-26.5 GHz RF Plug-in for HP 8350B 504
84811A Peak Power Sensor 583
85011A System Software for HP 8507D 625
85013A Basic Measurements Application Pac (HP 8510A) 630
85014A Active Device Measurements Application Pac

(HP 8510A) 630
850158 System Software for UP 87568 and 8757S 600. 604
850168 Transmission Line Test Software

for UP 87568 and 8757S 600. 604
85020A/B RF Directional Bridge for HP 8755, 8756, 8757 597
85022A System Cable Kit for HP 8756S and 8757S 6oo
85023A/B/C/D System Verification Kit

for HP 8756S and 8757S 6OO
85025A/B AC/DC Detector for HP 8757A 598, 599
85025C Detector Adapter for UP 8757A 550. 599
85026A Waveguide Detector for UP 8757A 550. 551. 599
85027A/8/C Microwave Directional 8ridge

for UP 8755.8756.8757 597
85031A APC-7 Calibration and Verification

Kit for HP 8507D 625
85032A 50 n Type-N Calibration Kit 625
85033A SMA Calibration Kit 625
85040B Reflection/Transmission Test Set 637
85041A Transistor Text Fixture Kit.. 630
85043A System Rack Kit 627
85050A 7mm Calibration Kit 629
85051A 7mm Verification Kit. 629
85052A 3.5mm Calibration Kit 629
85053A 3.5mm Verification Kit 629
85054A Type N Calibration Kit 629
85129A Millimeter-Wave Measurement

Software for UP 8510A 631
85130A Special 3.5mm to 7mm Adapter Kit.. 629
85131A 3.5mm Test Port Return Cable 629
8513IB 3.5mm Test Port Return Cable Set 629
85132A 7mm Test Port Return Cable 629
85132B 7mm Test Port Return Cable Set. 629
85650A Quasi-Peak Adapter 673
85685A RF Preselector 672
85863A BASIC Software Library for HP 8566A/B or

8568A/B 667
858648 EMI Measurement Software

for UP 8566A/8 or 8568A/8 673
85865A Signal Monitoring Software

for UP 8566A/8 or 8568A/8 670
86200 series RF Plug-ins for HP 8620C and 8350B 520
86222A/B RF Plug-ins for HP 8620C and 8350B 518
86240A/B/C RF Plug-ins for HP 8620C and 8350B 519
86251A 7.5-18.6 GHz RF Plug-in for HP 8620C and 8350B 519
86290B/C RF Plug-ins for HP 8620C and 8350B 517
86720A Frequency Extension Unit. 548
88104A File Manager 49
88140LC 67.0 Mbyte Tape 93
88140SC 16.0 Mbyte Tape 93
88500A IBM Disc/Tape Interface 89

90000
91290A 5'/." HP Qualified Media 89
92150D 600 ft. V2" Reel-to-Reel 93
92150E 1200 ft. '/2" Reel-to-Reel 93
92150F 2400 f1. 'b" Reel-to-Reel... 93
92192A 3V2" Doublesided Microfloppy 89
92242L 60.0 Mbyte Tape 89
92242S 15.0 Mbyte Tape 89



92248BA Cross Reference Utility .48
92267A/B Digital Bar Code Wands 54
94445A TECAP-Parameter Extraction Software 364
97033A HP-OX 5.0 Operating System 71
97038JA Context MBA™ 69
97050A BASIC for HP Model 520 Computer 74
97052A BASIC 3-D Graphics 75
97053A IMAGE/QUERY 9000 DBMS 75
97056A BASIC Asynch Terminal Emulator 75
97058A SRM for BASIC Systems 75
97060A Graphics Processor 75
97062A RGB Interface 75
97070/80 HP-UX for HP Model 520 Computer 74
97071/81 Fortran 77 Compilers for HP-UX 74
97072/82 Pascal Compilers for HP-UX 74
97074/84A Graphics 9000/DGL 75
97075/85A Graphics 9000/AGP 75
97076A Asynch Datacomm for HP-UX 75
97077/87A HP-UX RJE Emulator for HP Series 500 75
97079/89 HP-UX for HP Models 530, 540, 550 74
97086 HP 1000 to HP 9000 Applications Migration 74
98242A I/O Card Cage Upgrade Kit 70
98243A HP Series 300 Processor Upgrade Kit 70
98253A EPROM Programmer Interface 72
98255A EPROM Card 72
98256A 256-Kbyte RAM 72
98257A I-Mbyte RAM Card 72
98259A Magnetic Bubble Memory Card 72
98287A Series 300/987ooH Interface 72
98305A HP EGS Software 69, 73, 182
98310A HP EGS Photoplotter and

NC Drill Option Software 182
98311A HP EGS IGES Pre-and

Post-Processor Software 182
98360 HP-DRAFT 69
98515A HP-UX 5.1 Application Execution Environment 71
98517A HP-UX 5.1 Programming Environment 71
98518A HP-UX FORTRAN 77 Compiler 71
98519A HP-UX Pascal Compiler 71
98520A HP-UX DGL/AGP Graphics Library 71
98542/43A Med. Res. Bit-Mapped Display Boards 70
98544/45A High Res. Bit-Mapped Display Boards 70
98546A Low Res. Alpha/Graphics Video Board 70
98353A HP-FE Software 177
98365A/66A Mechanical Design & Drafting Software 178
98597A HP-UX 5.1 Programming Environment 71
98598A HP-UX FORTRAN 77 Compiler 71
98599A HP-UX Pascal Compiler 71
98561A/B Series 300 CPU Box with Processor Board 70
98568 Eight-Slot I/O Expander 70, 71
98580A/81A/82A/83A Factory-Bundled Series 300 Systems 71
98600A HP-UX DGL/AGP Graphics Library 71
98601/02/03/04A ROM-Based BASIC Language Systems 67, 68
98613A/B RAM-Based BASIC Language Systems 67, 71
98614A RAM-Based HPL 2.0 Language System 67
98615B/C RAM-Based Pascal Language Systems 67, 71
98619A SRM Operating System 73
98620B Two Channel DMA Controller/lnterface 68, 72
98622A GPIO Interface 68,72
98623A BCD Interface 68, 72
98624A HP-IB Interface 68, 72
98625A/B High-Speed HP-IB Disc Interface 68, 72

98626A RS-232C Serial Interface 72
98627A RGB Color Video Interface 68, 72
98628A Datacomm Interface 68, 72
98629A SRM Interface 72, 73
98630A Breadboard Interface 68
98633A HP 6944A Multiprogrammer Interface 72
98635A Floating Point Math Board 72
98640A Analog Input Interface 68, 72
98641A RJE Interface 68, 72
98642A 4-port RS-232C MUX Interface 72
98643A LAN/3oo ThinMAU Interface 72
98644ARS-232 Serial Interface 68, 72
98670/80A HP-UX Operating Systems 67
98690A POI Development Package for HP 98691A 72
98691A Programmable Datacomm Interface 68, 72
98693A SRM Access for HP-UX 69, 7\, 72
98694A SRM Access for HP-UX systems 75
98695A IBM 3270 Coax Interface 72
98710A Graphics Accelerator 70, 75
98781A 17" High Res. Monochrome Monitor 70
98782A 19" High Res. Color Monitor 70
98791B HP 2392A/VTlOO Terminal Emulator 69, 73
98792A TEK 401O/HP 2622A Terminal Emulator 69, 73
98795A IBM 3278 Emulator Software 69
98797/98A RJE Software for HP-UX 69, 71
98815A HP Graphics Presentation/200 69, 73
98817A HP Project Management/200 69, 73
98819A HP TechWriter Software 69, 73,182
98820A/B/C HP Statistics Library 69, 73
98821A HP Numerical Analysis Library 200 69, 73
9888A Bus Expander 68, 72
98627A Color Video Interface 68, 72

00041-15042 Automatic Start and Cassette
Duplication Module (HP-41CV/CX) 54

00041-15043 HP-IL Development Module (HP-41CV/CX) 54
00071-90068 Vol. I: Detailed Design Description 56
00071-90069 Vol. II: Entry Point and Poll Interfaces 56
00071-90070 Vol. III: Operating System Source Listings 56
00075-15001 I/O ROM (HP-75) 54
0960-0054 SMA-Female Short (50 Ohm) 567
0960-0055 SMA-Male Short (50 Ohm) 567
1250-XXXX Series Adapters and Connectors 742
1251-2277 Dual Banana Plug to BNC Female 742
1251-2816 Dual Banana Plug (for Cable) 742
1460-XXXX Series Cabinet Parts 747
1490-XXXX Series Slide Kits, Casters 749
1494-XXXX Series Slide Kits 746
5040-XXXX Series Rack Frames 748
S060-XXXX Control Panel Covers 748
5060-XXXX Filler Panels 748
5060-XXXX Rack Adapter Frames 748
5060-XXXX Rack Mounting Kits 748
5060-XXXX Series Racking Accessories, Covers 748, 749
5061-XXXX Series System II Cabinet Parts 744
8120-18XX Cables and Adapters 742
92ll-XXXX Series Operating Cases 755
92ll·XXXX Series Transit Cases 750
82401·90023 HP-IL 56



PERSONAL COMPUTERS & CALCULATORS
Overview

Using the PCIS and HP's PC Instruments, you can easily create your own automated test
and measurement systems.

Advanced Personal Computers
Hewlett-Packard computers were first de

veloped to meet a growinll need for complex
automatic test systems in mdustry. In the 20
years since the first HP computer was intro
duced, we've expanded our yroduct line to in
clude innovative persona computers for
professional, business, office and computation
systems.

Sophisticated test and measurement, instru
ments, such as those used today in research
and manufacturing, require equally sophisti
cated controllers. Linkmg Hewlett-Packard's
advanced personal computers to instrumenta
tion creates a practical, cost-effective way to
program and perform test procedures, analyze
and compare aata, and record and plot results.
Coupled with powerful software tailored to
your specific application, HP computers and
mstruments provide an integrated, single-ven
dor approach to a wide variety of measurement
and computation environments.

Factory automation managers, data
processing experts, and professionals in office
management, engineering, and scientific envi
ronments can find an HP personal computer to
fit their needs - as well as one that supports
the level of assistance required for successful
automation of an instrument system. With
many built-in applications and programming
aids, plus an unequaled variety of I?eripherals
and accessories, HP computers provide a range
of computing power for both novices and ex
perienced users.
Touchscreen II and Touchscreen MAX II
- Personal computers that offer an easy intro
duction to office automation and computer-con
trolled instruments. The HP Touch accessory
lets you control your system by simply touching
the screen.
Touchscreen HP-IB Controller and
Touchscreen PCIB Controller - Integrat
ing the Touchscreen II and the test and mea
surement instruments you use every day. We
provide the hardware and software to control
mstrumentation on the IEEE-488 bus and HP
PC Instruments Bus, using the Touchscreen II.
See the Hewlett-Packard Interface Bus section
for more information.
Vectra - Personal computers that have your
future in mind, with a modular design that lets
you configure a system to your requirements,
while retaining add-on capabilities that don't
penalize your system operation or budget.
Software and hardware compatibility with the
IBM"' PC/AT™ includes a TopView-compat
ible environment manager; HP enhancements
include greater versatility in input device man
agement and mass storage support.
Portable PLUS - Personal computers that
carry full-size computing features in a portable
package, giving you a battery-powered, mobile
companion that communicates with desktops
and mainframes.
Series SO: HP-85B and HP-S6B - Person
al computers that are fully integrated instru
ment controllers, with powerful CPUs,
multiple operating systems, a built-in printer
on the HP-85B, and extensive communications
interfacing to match your system needs.
HP-71 and HP-75 - Handheld computers
that communicate with desktops and main
frames and that have full-size computing fea
tures in a small portable package, which you
can take to the field for data collection or to the
manufacturing floor for low-cost control.
PC Instruments - Personal-computer in
strumentation products that form a unique
hardware and software system, linking test and
measurement instruments with personal com
puters. You can simultaneously monitor and
control as many as eight different instruments
per interface card from the screen of your HP
Touchscreen II, Touchscreen MAX II, IBM
PC, PC/XT™, and PC/AT personal comput
er. See the PC Instruments section for com
plete information on these products.

Advanced HP personal computers are also
at the heart of IEEE-based measurement sys
tems and computer-aided engineering systems,
providing quick solutions to design, simulation,
modeling, and test problems. In addition, such
products as the Semiconductor Productivity
Network, Manufacturing Resource Planning,
and the HP Materials, Production, and Man
agement programs combine the efficiency of
HP personal computers with the strength of
HP mainframes. For complete information on
these applications, refer to the Technical and
Business computers section.

Computational Tools for Data
Acquisition and Instrument
Control

HP's series of advanced calculators and
handheld computers offers portability with the
power of a computer. They are designed for
use in science, engineering, and mathematics
and can stand alone or be used as part of a sys
tem. Handheld computers are ideal in remote
data collection with or without bar code, or as
system controllers in field or manufacturing
environments.

Advanced calculators and handheld com
puters may be enhanced to increase calculat
ing options, ranging from classwork to
complex engineering calculations. And they
can become the intelligent center of a system
by adding the Hewlett-Packard Interface
Loop (HP-IL). This bit-serial interface for
battery-operable systems provides the link to
your instruments, peripherals, desktop com
puters, modems, and terminals. With HP-IL
and add-ons, your handheld computer can
transfer information collected from remote
sites, or monitor and control production opera
tions, processes, and experiments.

Handheld computers serve with HP-IL in
applications that:

• Connect HP-IL systems to RS-232C de
vices.

• Link low-cost HP-IL systems with high
performance HP-IB computers and lab
equipment.

• Control equipment operating with parallel
bus structures.

• Display data on a standard video monitor.

Peripherals used with these applications via
HP-IL interface and/or interface converter in
clude digital cassette drives, portable disc
drives, thermal printers and plotters, the bat
tery-powered HP ThinkJet printer, two-pen
graphics plotters, and an acoustic
coupier/ modem.

Sharing Information and
Resources

Networking capabilities provide the links
between individual personal computers, main
frames, minicomputers, and associated periph
erals. Successful networking, however, is more
than just sharing information and peripherals.
It is the efficient integration of data manage
ment functions: transparent access to informa
tion; management of data and resources; and
compatible, reliable storage.

As a leader in developing industry-wide
networking and communications standards,
HP offers a full range of personal computers,
workstations, and host computers that you can
configure into fully integrated systems that are
exactly suited to your application. The links in
such systems are made through the HP Ad
vanceNet architecture, which encompasses our
overall range of networking products.

The products used to implement HP Ad
vanceNet deliver efficient, industry-standard
data communications, along with data and re
source management, personal computer
networking, and system-to-system networking.
For true multi-vendor solutions, HP Ad
vanceNet products support both interactive
and batch capabilities between HP systems
and IBM mainframes, and link HP computers
to the IBM PC, IBM PC/AT, and IBM
PC/XT computers.

The broad range of networking alternatives
supported by HP AdvanceNet offers the great
est latitude for network design, implementa
tion, and growth paths. These products are
based on industry or de facIo standards for
maximum compatibility, today and tomorrow.

IBM@ is a registered U.S. trademark of International Business
Machines Corporation.

IBM PC/AT'", IBM PC/XT'", and PC-DOS'" are U.S. trade
marks of International Business Machines Corporation.

MS'"-DOS is a U.S. trademark of Microsoft Corp.



PERSONAL COMPUTERS & CALCULATORS
Personal Computer Matrix

Touchscreen lis, Vectra, Portable PLUS, Series 80

HP Personal Computers
This chart briefly summarizes HP's wide

range of personal computer products. Refer to
the "Penpherals" section, page 110, for pe
ripheral and accessory product descriptions.
For more information on each personal com
puter, see the page referenced in the last col
umn. Software information is provided in the
"Software Choices" section.

If you have more questions about a comput
er or its usefulness for your application, please
call the local Hewlett-Packaro Sales and Serv
ice Office listed in the telephone directory
white pages, or see page 774. Ask for the com
puter department. For your nearest HP dealer
In the U.S., call toll-free 800-FOR-HPPC.

The HP Touchscreen II lets you control your system by touching the screen and also
supports a range of peripherals for data entry, communication, and display.

Touchscreen II.
Computer Touchscreen MAX II Vectra Portable PLUS Series 80 HP·75 HF·71

Microproceuor/CPU Intel 8088 Intel B0286 Intel80C86 HP HP HP

Operating System MS'"-DOS 2.11 PAM MS-DOS 3.1 MS-DOS 2.11 PAM HP-BASIC HP BASIC (48K ROM- HP BASIC (64K ROM-
based) based)

Languages BASIC, COBOL, FORTRAN, BASIC, MS-DOS Macro See Software choices, BASIC, Assembler BASIC BASIC, Forth, Assembler
GW BASIC, CCompiler, Assembler page 48
Pascal

Memory 160K ROM, 256K RAM 256K RAM 128K·byte RAM 85B - 32K bytes 16K RAM 17.5KRAM
Expands to 640K Expands to 3.6M Expands to 896K 86B - 128K bytes Expands to 24K Expands to 33.5K

Expands to 640K (129K w/module)

Mall Storage Multiple configurations Multiple configurations Multiple configurations Multiple configurations Multiple contigurations Multiple contigurations

Networking Built-in: 1 HP-IB port, 1 RS- HP-IB, HP-IL, HP-HIL, RS- HP-IL, RS-232C, HP-IB, HP-IL, GPIO, internal HP-IL, HP-IB, RS-232C, HP-IL, HP-IB, RS-232C,
Data Comm. 232C/RS-422 port, 1RS- 232C, RS-422, internal Portable/Desktop Link, modem GPIO, internal modem GPIO
I/O 232C port, add 'I. HP-HIL modem, Centronics, internal modem

port OfficeShare

I/O Slots 4

Display HP Touch, 12 inch HP Touch, 12 inch Flat panel LCD 85B - 5 inch 32-character LCD 22-characler LCD
27-line x 8D-col. 24-line x 8D-col. 25·line x BO-col. 161ine x 32 col. scroll to 96 char. scroll to 96 char.

monochrome/color 86B -9 or 12 inch 25 line x80 col. 25 line by BO col.
24 line xBO col.

Ileyboard HP-HIL device port HP-HIL device port Full size Standard typewriter Touch-type QWERTY Block QWERTY
Function keys: 8 screen 8function keys 858-8 function keys Numeric keypad
labeled, 12 programmable Shifted numeric pad 86B-14 function keys

Refer to Page 40 42 44 46 54 54



P'ERSONAl COMPUTERS & CALCULATORS
T~)uchscreen II & Touchscreen MAX II

The HP Touchscreen MAX II, with a Winchester disc drive, is
ideal for use with test and measurement instruments.

Th· T-:.'i.:d·lsc;reen l! and T(,\.ichscreen MAX II Personal
Cornpuf:;(:'~'s

The Touchscreen II family products are a natural for business and
industrial systems. They deliver the processing power and memory
space necessary to execute lengthy, complex applications. And with
more than 600 software packages, you can design office automation
or instrument controller systems using the Touchscreen II family and
discover solutions you never thought possible with a personal comput
er.

The Touchscreen II Family Features
.8 MHz Intel 8088 microprocessor
• 8 MHz Intel 8087 co-processor (optional)
• HP Touch Accessory
• MS™-DOS 2.11
• Personal Applications Manager (PAM) and disc utilities
• Support in the U.S. for more than 600 software packages
• High-resolution graphics display
• Hewlett-Packard Human Interface Link (HP-HIL)
• Low profile keyboard
• Flexible data communications features
• Choice of dual microfloppy or Winchester hard disc storage
• Productivity in IBM environments
• 256K-byte RAM, expandable to 640K bytes
• 160K-byte ROM
• 12-inch screen with built-in display tilt
• Four accessory slots
• Built-in HP 2623 terminal features

The Personal Applications Manager (PAM) is the primary inter
face between the user and the MS-DOS 2.11 operating system. PAM
is an operating system "shell" that provides an attractive alternative
to confusing MS-DOS commands, and has been designed to work
harmoniously with HP Touch to facilitate ease of use. To work direct
ly with the MS-DOS command structure, PAM can easily be by
passed.

Hfi T<,uch A~~ce5:S0ry

Hewlett-Packard's Touchscreen II personal computers encourage
"hands-on" interaction. HP Touch is provided as a user-installable
accessory. Unlike any other touch-sensitive display available today,
HP Touch is totally integrated into the system. Other touch screens
use overlays that distort the display; HP Touch does not interfere,
either physically or visually, with the display. A matrix oflight beams
is created using a series of light-emitting diodes (LEDs) embedded
along the vertical and horizontal sides of the display.

HP-HIL Device Port
The Hewlett-Packard Human Interface Link (HP-HIL) port on

the keyboard adds new dimensions for input via the HP Mouse for
Graphics Gallery applications or the Graphics Tablet with Drawing
Gallery applications. You can plug in and use HP-HIL devices with
out reconfiguring the system.

These devices can be used separately or together, and since each
device connects to the last one, new devices don't need extra ports on
the computer. In addition, the easily transportable input devices can
be shared on several different systems: simply unplug a device from
one system and plug it into another.

Graphics Display
The Touchscreen's display monitor, a full-size 12-inch screen, pro

vides high-quality resolution for sharp, clear text and graphics. The
27-line by 80-column screen is ergonomically designed for user com
fort, and includes built-in display tilt for maximum convenience.
Lines 25 and 26 are designated for labeling function keys, and line 27
is reserved for system status and error messages.

Keyboard
The low-profile keyboard has 107 sculptured keys with dished

home keys, and includes full local editing keys (cursor control, display
scroll, next- and previous-page jump, and insert/delete keys for both
single characters and lines). An 18-key numeric pad may be used as a
graphics keypad for terminal applications. The keyboard includes
eight screen-labeled and 12 programmable function keys, and is con
nected to the terminal by an 8-foot coiled cable.

System Expansion
The Touchscreen lIs come with four accessory slots that provide a

number of solutions for expanding your system. Add storage space:
large-capacity Winchester options of 10M bytes, 20M bytes, and
40M bytes, plus back-up tape storage devices. Tailor the Touchscreen
lIs: a full spectrum of Hewlett-Packard printers, plotters, modems,
accessories, and software to match your current and future require
ments. An Intel 8087 co-processor accessory is available for speedy,
real-number computation using FORTRAN, Pascal, and C program
ming languages and the MS-DOS macroassembler.

Ergonomic Design
The Touchscreen II is ergonomically designed for user comfort and

convenience. With its small footprint and cable cover system, you can
set the Touchscreen II flush against a wall and set a disc drive or
printer on top, leaving more space on your desk. The power switch,
brightness control, and keyboard connector are located on the front
and side panels for easy access.

Data Communications
The HP Touchscreen II family comes standard with one RS-232C

port, one RS-232C or RS-422 port, one HP-HIL port on the key
board, and one HP-IB port. The Touchscreen lIs, with their built-in
terminal capability, can take advantage of HP's powerful networking
options to share information with other computer systems ranging
from the Portable PLUS to HP, IBM®, and DEC® mainframes.

Other capabilities include IBM 3278 terminal emulation with file
transfer, VT100 terminal emulation, Monitor/IBM PC, and Ad
vanceLink, which allows ASCII and binary file transfer between the
Touchscreens and other HP computer systems (e.g., the HP 3000),
plus the IBM Pc. Additional data communications capabilities in
clude the EtherSeries™/150 local area network from 3Com™,
which links up to 100 Touchscreens or IBM PCs, and OfficeShare,
the HP AdvanceNet-compatible PC LAN. See the Networking sec
tion for data communications product descriptions.

8087 Co-Processor Accessory
Increased speed and precision in arithmetic, logarithmic, and trigo

nometric functions are provided by the addition of an Intel 8087
processor as a companion to the Touchscreen II's 8088. The 8087 can
multiply 32- and 64-bit floating-point numbers up to 100 times faster
than the 8088, depending upon application. It is supported by the Pas
cal, Lattice® C, and FORTRAN compilers and MS-DOS macroas
sembler offered on the Touchscreen II. The 8087 co-processor plugs
into the Touchscreen II processor board and does not occupy an ac
cessory slot. It must be installed by an HP customer engineer or au
thorized HP personal computer dealer.



Software Solutions
The Touchscreen II and Touchscreen MAX II are designed to

meet the needs of industrial, engineering, and manufacturing profes
sionals by managing work through the use of sophisticated, industry
standard and -specific programs. Most of the best-selling software
packages now run on the HP Touchscreen II family, and have been
enhanced to take advantage of such easy-to-use Touchscreen II fea
tures as HP Touch, softkeys, and PAM.

In addition to the applications software, there is a wide selection of
programming languages and programmer's tools available for the
Touchscreens. Such software tools as BASIC, Compiled BASIC,
GW™-BASIC, Pascal, COBOL, and Lattice C Compiler, as well as
assemblers, utilities, and various graphics tools, help you develop cus
tom programs.

Hewlett-Packard is committed to a comprehensive third-party
software development program. This new software is directly aimed
at giving you more productivity tools for engineering, scientific, and
analytical applications. The Hewlett-Packard Software Catalog lists
these packages in detail. Also refer to Your Source for Software So
lutions catalog for up-to-date program listings.

How to Order Your Touchscreen 1/ and Touc!"!~C'e("n

MAX II
For more information on the Touchscreen II family, contact your

HP sales representative or your local HP personal computer dealer.
For the nearest dealer in the U.S., call toll-free: SOO-FOR
HPPC

Ordering Information Price
Touchscreen II Personal Computer

HP 45851A Touchscreen II CPU with PC Kit* 1()

HP 35723A HP Touch Accessory (user-installable 1'''1
option)

HP 9123D Dual 31/2 inch Microfloppy Disc Drive
(710K bytes each drive)

HP 45885A 8087 Co-Processor Accessory (optional)
'The Touchscreen II basic system comes with the CPU/terminal (HP 2623 features - block mode
with graphics), 256K bytes of memory, one RS-232C port, one RS-232C or RS-422 port, one HP
IB port, a system port for the HP Touch accessory, an internal expansion slot for the 8087 co
processor accessory or other custom boards, four accessory slots, and a 12-inch display. The PC
kit includes the HP extended keyboard with HP-HIL port and keyboard cable, power cord, and
disc drive cable, plus the Operating System Master Disc and Work Master Disc (containing MS
DOS 2.11, PAM, and disc utilities), and full documentation.

Specifications
Microprocessor/CPU: Intel 8088, 8 MHz
Operating System: MS-DOS 2.11
Memory: 256K-byte RAM, expandable to 640K bytes; 160K-byte

ROM
Screen Space: 27-line by 80-column, 12-inch diagonal

Display Enhancements: Inverse video, underline, blinking, half
bright, or any combination
Alphanumeric: 640 x 378 pixels
Graphics: 512 x 390 pixels
Alternate graphics: 640 x 400 pixels (not supported by
firmware/terminal mode)
Optional HP Touch Accessory: User-installable

Character Set: Roman8, line-drawing, Math Standard, bold and
italics, depending on applications
Total of 896 characters; local language characters
6 x 9 enhanced dot matrix in 8 x 14 dot-character cell

Keyboard:
Detachable, typewriter-style with 8-ft. (2-43 m) coiled cable
One HP-HIL device port
Full ASCII code
Eight screen-labeled function keys;

12 programmable function keys
Auto repeat, N-key rollover, cursor controls
18-key numeric/graphics pad

Weight:
CPU: 27 pounds (12.27 kilograms) (without keyboard)
Keyboard: 4.7 pounds (2.14 kilograms)

Dimensions:
CPU/display: 12.8 x 14.6 x 13.4 inches (325 x 370 x 342 mm)
Keyboard, flat: 18 x 8.9 x 1.2 inches (456 x 225 x 30 mm)*
Keyboard, standing: 18 x 8.9 x 2.3 inches (456 x 225 x 58 mm)

'Home-row height per ZH1/618 (German Ergonomic Standard)

Peripherals and Accessories for the Touchscreens
See the Peripherals section, page 110, for product descriptions of

peripherals and accessories.
™ MS™·DOS and GW™-BASIC are U.S. trademarks of Microsoft Corp.

EtherSeries™/150 and 3Com™ are U.S. trademarks of 3Com Corporation.
" IBM" is a registered U.S. trademark of International Business Machines Corporation.

DEC" is a registered U.S. trademark at Digital Equipment Corporation.
Microsoft" is a registered U.S. trademark of Microsoft Corp.
Lattice" is a registered U.S. trademark of Lattice, Inc.

HP 45851A
HP 35723A

HP9153A
HP9133H
HP 9133L
HP 45885A

HP45850A
HP 35723A

HP 45885A

HP 45861A

HP45862A

HP 35723A

HP45624A
HP45625A
HP45435A

Touchscreen MAX II Personal
Computer System
Touchscreen II CPU with PC Kit
HP Touch Accessory (user-installable
option)
10M-Byte Winchester/Microfloppy, or
20M-Byte Winchester /Microfloppy, or
40M-Byte Winchester/Microfloppy
8087 Co-Processor Accessory (optional)
The Touchscreen MAX II Personal
Computer comes with the same features as
the Touchscreen II PC and HP Touch
accessory, plus your choice of storage: 10M-,
20M-, or 40M-byte Winchester, each with
dual 31/2 inch, double-sided microfloppy
with 71 OK bytes per disc.

Touchscreen II Terminal
HP Touchscreen II CPU with Terminal Kit
HP Touch Accessory (user-installable
option)
8087 Co-Processor Accessory (optional)
The Touchscreen II Terminal has the
Touchscreen II CPU and HP Touch
features. The Terminal Kit includes the HP
extended keyboard with HP-HIL port and
keyboard cable, power cord, and complete
documentation for using the Touchscreen II
as a terminal.

Touchscreen Instrument Controllers
Touhscreen HP-IB Controller
The Touchscreen HP-IB Controller includes
the Touchscreen II CPU with PC Kit and
the HP·IB Command Library.
Touchscreen PCIB Controller
The Touchscreen PCIB Controller includes
the Touchscreen II CPU with PC Kit, 384K
RAM Memory Board, PC Instruments
Interface, and GW BASIC.
HP Touch Accessory (user-installable
option)

Reference Documentation
Touchscreen MS-DOS User's Guide
Touchscreen Technical Reference Manual
Touchscreen Programmer's Tools

<'4:4·J
\:'·95

1" "1
5, ino

, 11



PERSONAL COMPUTERS & CALCULATORS
The Vectra Personal Computer

The new Vectra Personal Computer, powerful and IBM PC/AT™ compatible

Versatile and flexible
Hewlett-Packard's Vectra Personal Computer has been designed

to simplify your computing needs. You can select the exact combina
tion of hardware and software that is best for your business today,
without restricting your options for the future. The heart of the sys
tem is the Vectra PC's 8 MHz Intel 80286 microprocessor. You can
start with either a 256K-byte or 640K-byte memory, which can be
expanded to more than 3M-bytes. Add to your system any time, from
an almost unlimited range of compatible hardware and software by
HP, IBM, and numerous other manufacturers.

Vectra's features offer the greatest flexibility of any desk-top per
sonal computer. It is compatible with the IBM PC/AT, yet is smaller,
more powerful, and easier to use. Vectra's MS-DOS 3.1 operating
system lets you run virtually all IBM PC/AT-compatible software, so
you can choose from among the most popular programs for word
processing, business graphics, spreadsheet analysis, data base man
agement, and communications.

Vectra Features
• 8 MHz Intel 80286 16-bit microprocessor
• Optional 5.33 MHz Intel 80287 numeric co-processor
• Vectra Disc Operating System (optional):

- MS-DOS 3.1
- Personal Applications Manager (PAM)

• Optional BASIC Interpreter and MS-DOS Macro Assembler
• Hewlett-Packard Human Interface Loop (HP-HIL) accessory

port
• HP Touch Accessory, HP Mouse, graphics tablets, bar code wand

(optional)
• Flexible data communications options
• Supports flexible and hard disc storage
• Hardware and software compatible with IBM PC/AT
• 64K-byte ROM
• Sockets for two additional ROM chips
• 256K-byte and 640K-byte RAM; expandable up to 3.64M bytes
• Three half-height data storage cartridge shelves:

Two shelves with front access for flexible disc drives
One hard-disc shelf

• Seven PC/AT-compatible I/O accessory slots

• Detachable, keyboard with HP-HIL port
(compatible with the IBM PC/AT, with HP enhancements)

• Choice of l2-inch 640 x 400 monochrome or color monitors (op
tional)

• 3278 terminal emulator
• 20M-byte half-height and 40M-byte full height internal hard discs

(optional)

PAM
HP's Personal Applications Manager (PAM) is an operating sys

tem shell that serves as the primary interface between the user and
the MS-DOS 3.1 operating system. You don't have to type complex
commands to start a program running; the screen identifies a single
function key you press to start any given application. In addition,
PAM has been designed to work with HP Touch, HP Mouse, or key
board to facilitate ease of use. For experienced users who want to
work directly with the MS-DOS command structure, PAM can easily
be bypassed.

HP-HIL Device Port
The Hewlett-Packard Human Interface Loop (HP-HIL) port on

the Vectra PC lets you connect up to seven input devices without us
ing an expansion slot. For example, the Vectra keyboard, HP Mouse,
and HP Touch accessory are all attached with the HP-HIL. You can
pick the input devices that work best with the software you use.

HP Touch Accessory
HP Touch, an optional user-installable accessory, offers ease and

convenience for the user.

Graphics Display
Choose a monochrome or color screen for your Vectra display mon

itor. The full-size l2-inch screens provide high-quality resolution for
sharp, clear text and graphics. The 25-line by 80-column screens are
ergonomically designed for user comfort, and include built-in display
tilt and swivel for maximum convenience.

Keyboard
The adjustable-tilt Vectra keyboard has 103 step-sculptured keys

with tactile feedback and color-coded legends. The keyboard includes
eighteen function keys, a numeric keypad with cursor control, a sepa
rate cursor control pad, and an HP-HIL port, and is connected to the
terminal by an 8-foot coiled cable.



System Expansion
The Vectra PC comes with seven IBM PC/ ATTM-compatible ac

cessory slots that provide a number of options for such system expan
sions as memory cards, data communications interfaces, and graphics
boards.

Add data storage capacity: up to three internal data storage devices
plus external disc and tape drives. You can start with a 360K-byte or
1.2M-byte 5Jj4 inch flexible disc and add more later. There are 20M
byte and 40M-byte internal hard discs for large-capacity storage situ
ations.

Tailor the Vectra PC: a full spectrum of Hewlett-Packard printers,
plotters, modems, accessories, external storage devices, and software
are available to match your current and future requirements. And the
80287 co-processor accessory is available for fast, real-number com
putation.

Data Communications
HP's Vectra PC has many available communications options:

RS232/Centronics ports, RS232/422 ports, 1200 baud and 2400
baud modems, HP-IL port, HP-IB communications port, IBM 3278,
2392, DEC VT100 terminal emulators - more than enough for all
your data communications needs. Vectra's sophisticated communica
tions capabilities let you take advantage of HP's powerful networking
options to share information with a range of computer systems, from
the HP Portable PLUS and Touchscreen II personal computers, IBM
personal computers, as well as HP, IBM, and other host computers.

OfficeShare, the HP AdvanceNet-compatible local area network
(LAN), will link as many as 30 Vectra personal computers (or Vectra
PCs and IBM PCs) for sharing data, data storage, printers, plotters,
electronic mail, etc. To extend your options, the Vectra PC is also
compatible with 3Com and other industry-standard LANs. See the
"Networking and Data Communications" section of this catalog for
complete product descriptions.

WordStar'" (Professional Pac)
RBase™ 5000
RBase™ Program Interface
HP Access
Print Central
Futures:
Charting Gallery
Drawing Gallery
Picture Library

Ask your HP rep or dealer about the latest software offerings.

Specifications
System Processing Unit: Intel 80286, 8 MHz
Optional Numeric Co-Processor: 5.33 MHz Intel 80287
Operating System: MS-DOS 3.1
Memory: 256K-byte or 640K-byte RAM in I28K-byte increments;
expandable to 3.64M bytes
Keyboard:

Detachable, with 8-ft. coiled cable
Adjustable tilt feature
One HP-HIL port
Eighteen function keys

Weight:
SPU with one flexible disc drive: 26 pounds (11.8 kilograms)
Keyboard: 4.2 pounds (1.9 kilograms)

Dimensions:
SPU: 16.7 x 15.4 x 6.3 inches (42.5 x 39.0 x 16.0 cm)
Keyboard, flat: 20.6 x 8.8 x 1.3 inches (52.5 x 22.0 x 3.5 cm)

Peripherals and Accessories for the Vectra PC
See the "Peripherals" section, page 110, for product descriptions of

peripherals and accessories.

How to Order Your Vectra Personal Computer
For more information on the Vectra, contact your HP sales repre

sentative or your local HP personal computer dealer.

For the nearest dealer in the U.S., call toll-free: 800
FOR-HPPC

Software Solutions
The Vectra personal computer offers a full range of choices in soft

ware, from off-the-shelf IBM PC/AT applications to popular busi
ness programs.

The Vectra PC runs such business applications as WordStar, Visi
Calc, RBase 5000, 1-2-3 from Lotus, and will let you access most
information retrieval services. HP's AdvanceWrite word processing
software lets you choose a working level that meets your specific
needs and abilities. HP TextCharts lets you quickly create profession
al-looking overhead presentations. Executive Card Manager is an
easy-to-use file manager with a built-in report writer, autodial fea
ture, and more; Executive Card Manager: Templates gives you 21
modifiable formats for various business applications.

Refer to Your Source for Software Solutions catalog for up-to
date program listings for the Vectra Pc.

Description
Executive Card Manager
Executive Card Manager Templates
Executive Spreadsheet
Executive MemoMaker
HP Message (current IBM version)
AdvanceLink 2392
AdvanceWriter 1,11,111
Lotus 1-2-3
Lotus Symphony
Multimate
Multimate Advantage
WordStar'" /2000/Plus
WordStar'" /2000
WordStar'"

Ordering Information
HP 7242SA Vectra Model 25 PC

The Vectra personal computer Model
25 includes an SPU with 256K bytes of
memory and one 360K-byte internal 5'/4
inch flexible disc drive, keyboard and
documentation.

HP 7243SA Vectra Model 35 PC
The Vectra personal computer Model
35 includes an SPU with 256K bytes of
memory and one 1.2M-byte internal 5'/4
inch flexible disc drive, keyboard and
documentation.

HP 7244SA Vectra Model 45 PC
The Vectra personal computer Model
45 includes an SPU with 640K bytes of
memory and one 1.2M-byte internal 5'/4
inch flexible disc drive, keyboard and
documentation.

MS-DOS9 is a U.S. trademark of Microsoft Corp.
IBM PCIAT9 is a U.S. trademark of International Business Machines Corporation.
3Com9 is a U.S. trademark of 3Com Corporalion.
dBASE9 is a U.S. trademark of Ashton-Tate.
1·2·39 and Lotus9 are U.S. lrademarks of Lotus Deveiopment Corp.

IBM" is a registered U.S. trademark ollnternalional Business Machines Corporation.
Microsoft9 is a registered U.S. trademark of Microsoft Corp.
VisiCalc" is a registered U.S. trademark of Visicorp.
WordStar" is a registered U.S. trademark of MicroPro International Corp.

Price

:5359')
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More than just a portable computer, the Portable PLUS is a power

ful, durable traveling companion that shares information and periph
erals with desktops or acts as a terminal to mainframes. In one small
package, you can carryall the tools you need to be productive in the
field or while traveling.

The Portable PLUS is easily tailored to handle varying duties, with
the programs and data that you use most often installed directly on
the computer as plug-in ROMs. You also have the option of loading
disc-based software into the Electronic Disc of the Portable PLUS. In
either case, there is no need to carry discs or disc drives - just the
lap-sized PLUS.

Portable Power and Convenience
• Full 16-bit CMOS 8086 microprocessor
• Continuous Memory expands from 128K to 896K bytes
• Plug-in ROM software
• Built-in electronic disc drive
• Personal Applications Manager (PAM)
• MSTM-DOS 2.11
• Built-in HP-IL, RS-232C, and optional modem interface ports
• HP Link and Portable-Desktop Link for data and peripheral shar-

ing
• Built-in terminal emulation
• Compatible with HP Touchscreens
• Productive in IBM environments
• Full keyboard and numeric keypad
• Full-size 25-line by 80-column LCD screen
• Integrated 20-hour power supply
• Two accessory slots

e
At under ten pounds, and no larger than a three-ring binder, the

Portable PLUS is the most durable lap-sized computer for profession
als on the go. It offers a full-size display and keyboard with numeric
keypad for fast field calculations, plus the built-in HP-IL and RS
232C interfaces for fast data transfer to peripherals, desktop com
puters, or mainframes. And it runs on rechargeable batteries for up to
20 hours.

The Portable PLUS's autostart capability lets you skip over the
PAM menu and begin computing sessions in a custom program. And,
the integrated power supply and Continuous Memory let you return
instantly to interrupted work, making it the most convenient portable
to use whenever and wherever your work takes you.

!f iPl
Serving as the main menu on the Portable PLUS, the PAM acts as

a shield between the user and the operating system. This eliminates
the complexity of MS-DOS command structures and provides an
easy front-end menu and keystroke format.

The Portable PLUS runs full-feature software in a plug-in ROM,
containing everything necessary to complete your work. This ROM
based software offers the reliability and speed of a Winchester disc.
Frequently accessed programs can be user-installed into the Portable
PLUS, eliminating the need for a separate disc drive. And loading
programs is fast (as much as five times faster than floppy discs). You
can choose to install your own custom-designed ROM- or EPROM
based applications.

The HP Electronic Disc (E-Disc) is a convenient method of tempo
rarily storing data and programs while the Portable PLUS is being
used away from an HP 9114A Portable Disc Drive, Touchscreen or
Vectra PC, or IBM'" Pc. With the Portable PLUS's expandable
RAM, there is plenty of room for disc-based programs and large data
files, and it's fast: E-Disc loads and accepts programs and data up to
10 times faster than a traditional floppy disc drive. The E-disc is much
more durable than a built-in floppy disc, and it extends battery life by
requiring much less power.

The Portable PLUS is a durable, reliable, lap-portable computer
designed for mobile computing conditions.

Sha}<; -"~, /~y l;,

The HP Portable-Desktop Link connects the Portable PLUS with
the HP Touchscreen II family, HP Vectra, or the IBM PC family. By
installing an HP Interface Loop (HP-IL) and software on your
desktop computer, you can quickly transfer data or applications soft
ware between the Portable PLUS and the desktop model. In addition,
printers connected to the desktop computer can be used as output de
vices for the Portable PLUS.

Da i" ,~:':' ..-r:j ( ~ r -~ ~~.i

The Portable PLUS built-in Terminal Emulator supports an op
tional 300/1200 bps modem and a serial interface connection to allow
transfer of files with host computers as well as information networks.
With the addition of communications accessories, the Portable PLUS
supports full block mode terminal communications, emulates the HP
2622 and DEC'" VTI 02 terminals, runs HP DESK and IBM PROFS
applications, and supports automated and unattended file transfer.
Optional Modem - This Hayes-compatible internal modem en
ables communications over normal dial-up telephone lines at speeds
up to 1200 bps, cutting the cost of long-distance data communication.
The auto-answer and auto-dial features, using either Touch-Tone™
or pulse dialing, make the Portable PLUS a perfect companion for
remote location data communications.
IBM Terminal Emulation - The Portable PLUS running PC 2622
emulation software can be used in conjunction with an HP 3000 min
icomputer to access IBM hosts. Also, the Portable PLUS with PC
2622 can emulate a full-screen IBM 3278 display station by using
IBM or third-party protocol converters. This terminal emulation ca
pability is the path to accessing most mainframe applications that
typically function on IBM 3270-type terminals.
PPC Access - The full block mode capability of the Portable
PLUS with PC 2622 allows access to HP's Personal Productivity
Center. This permits such operations as full-screen editing within the
functions of the HP DeskManager.

lCn
The Portable PLUS uses advanced LCD technology and a non

glare surface to improve the readability of its 25-line by 80-column
display. The flat panel, variable contrast, and tilt features contribute
to user comfort. With an optional video interface, a CRT monitor can
be connected to duplicate the Portable PLUS's display.

Kif;":
The full-size keyboard on the Portable PLUS offers the features of

a desktop computer: 75 sculptured keys, eight screen-labeled function
keys, shifted 10-key numeric keypad, and flexible key mapping. The
numeric keypad speeds the work of entering figures into such pro
grams as spreadsheets, test and measurement calculations, and data
analysis.



How to Order Your Portable PLUS
For more information on the Portable PLUS, contact your HP

sales representative or your local HP personal computer dealer.
For the nearest dealer in the U.S., call toll-free:
800-FOR-HPPC

Built-In Mass Storage: Electronic Disc
Bundled Software:

PAM - Personal Applications Manager
HPLINK - For the Portable-Desktop Link
TERM - Terminal link for HP 2622 emulation
SECURE - Password protection utility
EDLIN - Low-level MS-DOS text editor
Self-diagnostics utility

Display: Flat panel, liquid-crystal, anti-glare screen with variable tilt
and contrast

Alphanumeric: 25-line by 80-column
Graphics: 200 x 480 pixel
Character Attributes: Inverse video, underline, blinking, half
bright, and all combinations

Character Set: Roman8, extended character set, multiple character
fonts
Keyboard: Full size, 75 sculptured keys, eight screen-labeled func
tion keys, shifted numeric keypad, flexible key mapping
Data Communications: Built-in HP-IL and 9-pin
RS-232C
Modem: Optional 300/1200 bps, direct-connect, pulse and tone dial,
Hayes command compatible
Power Supply: Three permanently installed lead acid gel D cell bat
teries; battery recharger
Battery: Continuous use - 20 hours on full charge

Two-week typical run-time
Shelf life - 6 months on full charge
Service life - 5 years
Low battery life - I week from 5% level, typical

Weight: Basic unit - under 9 pounds (4 kilograms)
Maximum configuration - under 10 pounds (4.5
kilograms)

Dimensions: 13 x 10 x 3 inches (330 x 254 x 76 mm)

Memory and Expansion Ports
The Portable PLUS has two expansion ports that may be used for

additional memory, plug-in ROM software, or other special-function
cards. The Software Drawer holds up to 12 user-installed ROMs of
32K- or 128K-byte capacity. The Memory Drawer includes 128K
bytes of Continuous Memory RAM; two additional 128K memory
cards may be added to the drawer.

Random access memory space is allocated by the user to system
memory or E-Disc. System memory is used for program execution
and data file operations; the E-Disc is used for program and data stor
age.

Battery Power
The Portable PLUS's 20-hour battery life is twice as long as most

other portables, providing two weeks of average computing time be
tween recharges. And the Portable PLUS can be used during battery
recharging. A sophisticated memory protection scheme ensures that
your data will be preserved in the Portable PLUS for approximately
one month, and the PAM screen provides a continuous display of
power reserves. When power reserve reaches 5%, the computer auto
matically turns off until the recharger is connected to it, protecting
your data until you get to a power source.

Software Solutions
The Portable PLUS combines its powerful ROM-based software

and E-Disc capability with the fast MS-DOS 2.11 operating system
and large-capacity user memory to deliver the computing perform
ance of traditional desktop models. Whenever your workload takes
you into the field, flies you around the country, or follows you home,
your Portable PLUS is packed with software solutions to all your
computation problems. See the "Software Choices" section, page 48,
for a listing of Portable PLUS applications packages.
ROM-Based Applications - A wide range of high-productivity
software is available for the Portable PLUS; choose from such popu
lar core applications as 1_2_3™ from Lotus™, Microsoft@ Word,
MemoMaker/Time Management, and the PC 2622 and VTl02 ter
minal emulator.
Custom ROM Applications - Hewlett-Packard's custom ROM
program enables you to design software for specific applications. Ei
ther programs or data can be installed on industry-standard 32K-byte
or I28K-byte custom ROMs, or 32K-byte EPROMs. A maximum
capacity of 24 128K-byte ROMs can be achieved using both Software
Drawers. The flexible configuration of the ROM disc permits pro
gram execution from RAM or ROM.
Disc-Based Software - In addition to the plug-in ROM software,
there is a wide selection of disc-based software available through HP
and third-party vendors. Such tools as GW™-BASIC, and Pascal
programming languages, and the Lattice C Compiler will enhance
custom program development. Application software that can be load
ed from floppy discs into the E-Disc includes data base managers,
such as dBASE IFM, data communications and networking pro
grams, accounting systems, and a variety of personal solution pack·
ages, such as The List Manager and The Speller.

Refer to Your Source for Software Solutions for up-to-date soft
ware information.

Ordering Information
HP 4571lB The HP Portable PLUS Personal Computer

The HP Portable PLUS basic system comes
with 128K bytes of RAM, 192K bytes of
ROM, two plug-in ports for RAM and
ROM expansion, built-in E-Disc mass
storage, MS-DOS 2.11 and PAM with
bundled utilities, flat-panel LCD display
with 25-line by 80-column screen, full-size
keyboard, built-in HP-IL, modem, and RS
232C communications ports, integrated
power supply and battery recharger, soft
carrying case with shoulder strap, and
complete documentation.

Price
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Specifications
Microprocessor: 16-bit Inte180C86, 5.33 MHz
Operating System: MS-DOS 2.11
Memory: 128K-byte continuous user RAM, expandable to 896K

bytes; InK-byte expandable ROM
Expansion Capability: Two plug-in ports for 128K RAM Memory
Drawer and 12-socket ROM Software Drawer. (Memory Drawer
may be expanded to a maximum of 384K bytes by use of additional
memory cards.)

Peripherals and Accessories for the Portable PLUS
See the Peripherals section, page 110, for product descriptions of

peripherals and accessories.
™ MS'"·DDS, Microsoft'" Word, and GW'"-BASiC are U.S. trademarks of Microsoft Corp.

1-2-3'" and Lotus'" are U.S. trademarks of Lotus Development Corp.
dBASE liT" is a U.S. trademark of Ashton-Tate.
Touch-Tone'" is a U.S. trademark of AT&T.
IBM" is a registered U.S. trademark of International Business Machines Corporation.
DEC" is a registered U.S. trademark of Digital Equipment Corporation.
Microsoft· is a registered U.S. trademark of Microsoft Corp.
Lattice" is a registered U.S. trademark of Lattice, inc.



PERSONAL COMPUTERS & CALCULATORS
Series 80
HP-858 and HP-868

The HP Series 80 products are particularly well-suited to technical analysis and dedicated controller applications.

Series 80 Personal Computers - Interfacing for
Instrument Control

The Best BASIC in the Industry
The Series 80 BASIC language differs from that on most

microcomputers by providing more power, as well as the tools, that
simplify your programming and interfacing processes. The Series 80
set of 177 commands and functions is expandable, through optional
ROMs or binary programs, to 335 or greater (as compared to the
typical 149 commands/functions of other microcomputers).

The Series 80 Personal Computers
The HP-85B and HP-86B Series 80 products are highly refined

personal computers that serve as programmable tools for technical
analysis and as dedicated controllers for data collection systems, ma
chine tools, and medical instrumentation. The Series 80 product of
ferings include an exceptionally broad choice of options, with
everything from language enhancement ROMs to interfaces, and
from voice output to terminal emulation. With over 600 software
packages available, you can choose a comprehensive, reliable solution
for instrumentation control problems.

The HP-85B personal computer supports low cost data acquisition
and dedicated applications requiring ease of programming, strong
I/O capability, and a compact integrated system. The built-in CRT,
printer, and mass storage give it a unique physical package, and the
easily expanded backplane offers exceptional versatility.

The HP-86B is configured as a modular system with separate moni
tor and disc drive. It offers greater power than the HP-85B, while
retaining the strong computational and interfacing capabilities. The
BASIC language on the HP-86B is a superset of the HP-85B lan
guage, and the HP-86B memory is expandable up to 640K bytes. The
optional CP/M'" operating system increases the HP-86B access to
personal productivity software.

The Series 80 personal computers offer a multitude of upgrade
paths, including memory expansion, data communications, speech
synthesis, flexible I/0, multiple operating systems and languages,
BASIC language extensions, and EPROM capabilities. Through va
rious enhancements and software packages, the HP-85B and HP-86B
communicate with HP 1000 and HP 3000 minicomputers.

CPU
Display (lines x columns)
Choice of display
Special function keys
Portability
Graphics terminal
Integrated printer
Integrated mass storage
Standard memory
Maximum RAM
Memory
Electronic Disc memory

EPROM capability
Dedicated I/O
Open I/O slots
CP/M
HP 2622 emulation
Modem
Data communications
Speech synthesis
Languages

HP-85B
HP Custom
16 x 32
No
8
Yes
256 x 196 pixels
Yes
Tape cartridge
32K bytes
32K bytes

32K + modules

Yes (optional)
Opt. plug-in
4
No
No
Yes (optional)
Yes (optional)
Yes (optional)
HP Enhanced
BASIC, Assembler

HP-86B
HP Custom
24 x 80
Yes(9"orI2n

)

14
No
544 x 240 pixels
No
No
128K bytes
640K bytes

32K-byte increments
of avail. memory
Yes (optional)
HP-IB (IEEE 488)
4
Yes (optional)
Yes (optional)
Yes (optional)
Yes (optional)
Yes (optional)
HP Enhanced
BASIC, Assembler



Low-cost data acquisition and dedicated applications are the
specialty of the HP-85B.

Graphics
The abundant graphics capabilities of Series 80 BASIC allows you

to draw any desired figure on the display. A single command can draw
a set of X-Y axes, complete with tic marks and numerical labels.

Separate monitor and disc drive typify the HP-86B modular ar
chitecture.

How to Order Your Series 80
For more information on the HP-85B and HP-86B, contact your

HP sales representative or your local HP personal computer dealer.
For Ihe nearesl dealer in the U.S., call toll-tree:
800-FOR-HPPC

Ordering Information
HP 8SB The HP-85B Personal Computer

The HP-85B Personal Computer comes with
HP-BASIC language, 32K-byte Electronic
Disc memory, 32K-byte user memory, 64K
byte ROM, tape cartridge, four expansion
ports, built-in printer, 5-inch diagonal CRT
display, typewriter-style keyboard with eight
user-definable soft keys, and complete owner's
manual and programming guides.

Electronic Disc
HP's Electronic Disc simulates a mechanical disc drive, but with

extremely high speed. Programs written for mechanical memory can
be modified to run at high-speed electronic memory, and any portion
of program memory on the HP-86B can be reconfigured to use as
electronic disc.

An Exceptionallnput/Output Device
The ability of the Series 80 to interface to and communicate with a

variety of devices, such as instruments, machinery, and custom prod
ucts, requires a combination of hardware features and software capa
bilities. One example is the ease of programming using the I/O
ROM: dozens of unique commands facilitate communication with ex
ternal devices. Buffered transfers let you talk to a slow instrument
while continuing with other activities, and interrupt branching lets
you service an interrupting instrument while maintaining control of
all communications activity.

Programming a variety of I/O interfaces is simplified by the use of
common protocol. Typically, the same commands are used tocommu
nicate over RS-232C, HP-IB, GPIO, BCD, and other interfaces. In
addition, interfaces are easily installed, without tools or disassembly,
in a slot on the back of the computer. And virtually any digital device
can be interfaced and connected to a Series 80 personal computer.

HP86B

HP82912A
HP 82913A

The HP-86B Personal Computer
The HP-86B Personal Computer comes with
HP-BASIC language, 96K-byte Electronic
Disc memory (expandable to 608K bytes),
I28K-byte user memory (expandable to 640K
bytes), 64K-byte ROM, four expansion ports,
built-in HP-IB port, HP-IB cable, typewriter
style keyboard with 14 user-definable soft
keys and keyboard overlay, and complete
owner's manual and programming guides.

9-lnch Monitor
12-lnch Monitor

Price
$3495

5295
5325

Software Solulions
An outstanding selection of technical, as well as general-purpose

software supports the diversity of Series 80 applications. The "Soft
ware Choices" section of this catalog lists many of the packages for
the Series 80. In addition, the Series 80 Personal Computer Software
Catalog offers a complete listing of software solutions in such areas as
productivity, engineering, physical sciences, CAD/CAE, and soft
ware tools.

Peripherals and Accessories for the Series 80
See the Peripherals section, page 110, for product descriptions of

peripherals and accessories.

III CP/M" is a registered U.S. trademark of Digilal Research, Inc.
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Touchscreen lis, Vectra, Portable PLUS, Series 80

'''I'·'W!C<'P''.h:"i.. fr~r S,:,' ,Nare Solutions
The programs listed in this section are for use on the Touchscreen

II, Touchscreen MAX II, Vectra, Portable PLUS, HP-85B, and HP
86B personal computers. Refer to Your Source for Software Solu-
tions for up-to-date software information. . .

The Hewlett-Packard Software Selection Guide features IIstmgs of
HP software products that can be used to automate test and measure
ment applications. Associated computer-aided engineering software
packages are also included.

Software Package Order Number Designations
The last letter in each software package order number indicates the

personal computer(s) that support the package.
Order No. Personal Computer

A Touchscreen II and Touchscreen MAX II
(HP-85B and HP-86B, as noted)

C Portable PLUS
Vectra software is described on page 42.

D Touchscreen lIs and Portable PLUS
E IBM@ PC, IBM PC/XTTM, IBM PC/ApM
K Portable PLUS Plug-In ROM
M Peripherals

MemoMaker/Time
Management, Opt. 400
Personal Productivity Pack
Condor™ 3
dBASEWM
dBASE II
dBASE II (for Series 80 with
CP/M)
SymphonyTM by Lotus
Milestone@ (for Series 80)
Datebook™ II (for Series 80)
Personal Datebook™
DataFax™ by Link System
Personal Card File
Personal Card File for the IBM
PC
Executive Card Manager

Celt.'
HP 45504K

HP 82846A
HP 45416A
HP 454680
HP 45468C
HP 45583A

HP 45498A
HP 45580A
HP 45581A
HP 45582A
HP 45408C
HP 45422A
HP 45422E

HP 45421A

HP 82861K
HP 45640A
HP 455110*
HP 45414A
HP 45412A
HP 50902A

EtherSeries™ Local Area Networking products from 3Com™
provide a cost-effective way to share information and peripherals,
such as large-capacity discs and printers, using a Touchscreen MAX
II as the LAN hub. Link to other Touchscreens and IBM PCs.
HP 45644A EtherLink™ / 150
HP 45645A EtherShare™/ 150
HP 45646A EtherPrint™ 1150
HP 45647A EtherMail™ / 150 Server

Software
HP 45639A EtherMailTr;j ISO User Software
HP 45649A EtherStartT / ISO

Order No, Description
HP 456418 Touchscreen 3278 Emulation

Accessory with File Transfer
PC 2622 (ROM-based)
Touchscreen Internal Modem
Dow Jones Spreadsheet Link™
Transend COMplete™
VT100 Terminal Emulator
OfficeShare Network Server
Software

HP 50903A OfficeShare Network User
Software

HP 35177M JetStart (for use with ThinkJet)
HP 35178M LaserStart (for use with

LaserJet)
'Touchscreen II only.

The Touchscreen II not only supports a variety of peripherals,
but can run over 600 software products.
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AdvanceLinkl150
AdvanceLink/IBM (IBM PC)
Monitor/IBM PC

BASIC by Microsoft@
BASIC Training
BASIC Training
Opt. 400 BASIC by Microsoft
Com~iled BASIC by Microsoft
GW M-BASIC by Microsoft
COBOL by Microsoft
Cross Reference Utility
FORTRAN by Microsoft
Pascal by Microsoft
Touchscreen Programmer's
Tools
BASIC Programmer's Library
Programmer's Tools
Lattice@ C Compiler
ICON Design System
Forms Master

. General Statistics
General Statistics
Basic Stat. and Data
Manipulation
Basic Stat. and Data
Manipulation
Regression Analysis
Regression Analysis
Statistical Analysis Multi-Pac
(G.S./BSDM/Regression
Analysis)
Statistical Analysis Multi-Pac
(G.S./BSDM/Regression
Analysis)
Linear Programming
Linear Programming
Waveform Analysis
Waveform Analysis
AC Circuit Analysis
AC Circuit Analysis
Math
Math
Electronics Enllineering,Multi
Pac (AC CircuIt Analysis/
Math/Waveform Analysis)
Electronics Enllineering Multi
Pac (AC Circuit Analysis/
Math/Waveform Analysis)
Surveying
Surveying
AutoCADTM /150

HP 82813A
HP 82843A
HP 47956A

UP 45431A
HP 45431E
HP 45439A

HP 82808A
HP 82838A
HP 82809A
HP 82839A
HP 82810A
HP 82840A
HP 8281lA
HP 82841A
HP 82812A

HP82804A
HP 82834A
HP 82805A

HP 82835A

HP 82806A
HP 82836A
HP 82807A

HP 82842A

HP 454450
HP 82802A
HP 82832A
HP 82862K
HP 454460
HP 45450D
HP 45448A
HP 922488A
HP 454490
HP 454470
HP 45435A

HP 45310A
HP 45419C
HP 454520
HP 45311A
HP 45443A

HP 82837A



Order No. Descriph.;l"! Prit:e Order No. Description Prir
HP 45555K Executive Card Manager S::45 HP 27505A HPWord/150
HP 45488A PFS@:File and PFS@:Report )~'6:; HP82816A Text Editing Pack '\1 H['Fd3)
HP82817A IMPAC (Information Mgmt. ::,1 5 (Hp-85B) HP 45489A PFS:Write@ 1 J,

Pack) HP 45588A SpellStar'" /80 (CP/M) (for
HP 45545A R:BASE™ 4000/150 :A9:' Series 80)
HP 45442A ExecuDesk System ExecuDesk, HP 45587A MailMerge'"/80 (CP/M) (for

Executive MemoMaker, Series 80)
Deluxe VisiCalc@, Personal HP82824A FILE/80 : 1\;' {-.B)

Card File, Charting Gallery, HP88104A File Manager !p, ,~' i,~.)

Financial Calculator
HP45444A ExecuDesk :;9- HP 45427D WordStar Professional'"

HP 45429A WordStar Professional Options
HP45549K Microsoft™ Word S4'

HP454740 Microsoft Word " .J

EIE;'et{{mli~ Sl)feF!dsht>.,"t~;
HP 45680A Type-a-Line ~,i,

HP 45554K MultiMate™ ';';VJ
HP45482A 1_2_3™ from Lotus™ ;~\J. \).::

HP 45424A MultiMate '~4q

HP 45482K 1-2-3 from Lotus
HP 82801A Graphics Presentation Pack .~ , I. '

~ p-)~:", B)
HP 45467A GraphPlan™ -,',nn ,).:'t'

HP 45465A MicroPlan™ S4()(, HP82831A Graphics Presentation Pack J1":'I:,B)

HP 45502A MicroPlan (CP/M) (for Series $5(;0 HP 45513A Charting Gallery
80) HP 45463A Diagraph™

HP 45466A MicroPlan™ Consolidation ~;~'lOU HP 45411A Drawing Gallery
Module HP 45437A The Gallery Collection

HP 45503A MicroPlan Cons. Option (for (Charting Gallery, Drawing
Series 80) Gallery, Gallery Picture Library

HP 454730 Microsoft Multiplan™ ~, ! Vol. II)
HP82855A Microsoft Multiplan (CP/M) S.2C;~ r i '1'-8613) HP 45433A Gallery Picture Library Vol. II
HP 45405A Deluxe VisiCalc HP 45490A PFS:Graph'"
HP82800A VisiCalc Plus'" S2,!·i) U:P-85 B) HP45462A Picture Perfect™
HP 82830A VisiCalc Plus :; ? ~7 :~ ! (i 1'-8613) HP 45406E TextCharts/IBM
HP 45423A Financial Calculator HP 45540A Painter ,-.d
HP 82847A Business Productivity Pack ' 'li'·%8) HP45484A Graphwriter@

'·'BM PC/Xl'· and IBM PC/AT'· are U.S. trademarks of International Business Machines Cor·
poratlon.

GW"·BASIC, Microsoft'· Word, MS"·DOS, and Multiplan'· are U.S. trademarks of Microsoft
Corp.

Dow Jones Spreadsheet Link'· is a U.S. trademark of Dow Jones & Company, Inc.
EtherSerles'·, 3Com'·, EtherLink'·, EtherShare'·, EtherPrint'·, EtherMail'·, and Ether-

Start'· are U.S. trademarks of 3Com Corporation.
Condor'· is a U.S. trademark of Condor Computer Corp.
dBASE II'· Is a U,S, trademark of Ashton-Tate,
Symphony'·, Lotus'·. and 1_2_3'· are U,S. trademarks of Lotus Development Corp,
Datebook'· II and Personal Datebook'· are U,S, trademarks of Organic Software. Inc.
DataFax,. is a U,S. trademark of Link Systems. Inc,
Transend COMplete'· is a U,S, trademark of Transend Corporation,
GraphPlan'·, MicroPlan'·, MicroPlan'· Consolidation Module, Rags to Riches Ledger'·, Rags

to Riches Sales'·, Rags to Riches Receivables'·, and Rags to Riches Payables'· are U.S.
trademarks of Chang Laboratories, Inc,

BPI Accounts Payable'·, BPI Accounts Receivable'·, BPI General Accounting'·, BPI Inventory
Control'·, BPI Job Cost'·, and BPI Payroll'· are U,S, trademarks of BPI Systems, Inc.

MultiMate'· is a U.S, trademark of Multlmate International Corporation,
Diagraph'·, and Picture Perfect" are U.S, trademarks of Computer Support Corporation,
R:BASE'· 4000/150 is a U.S, trademark of Microrim, Inc,
AutoCAD'·/150 is a U.S, trademark of Autodesk, Inc.

°IBM" is a ragistered U,S. trademark of International Business Machines Corporation,
Microsoft" is a registered U.S. trademark of Microsoft Corp,
Lattice" is a registered U.S, trademark 01 Lattice, Inc,
DEC" is a registered U,S, trademark of Digital Equipment Corporation,
Milestone" is a registered U.S, trademark of Organic Software, Inc,
PFS': File & PFS': Report, PFS': Graph, and PFS": Write are registered U,S, trademarks of

Software PUblishing Corporation,
VisiCalc', VisiCalc Plus" and Deiuxe VisiCalc" are registered U.S. trademarks of VisiCorp,
Graphwriter" is a registered U,S, trademark of Graphics Communications, Inc,
WordStar', WordStar Professional", SpeIlStar", and MailMerge" are registered U.S, trade

marks of MicroPro International Corp,
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The Calendar
The Planner
The List Manager
The Personal Correspondence
Pack
The Personal Organizer Pack
The Speller
The Writer

HP 82823A
HP 45418A
HP45420E
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HP 36569A HPMessage
HP 454000 WordStar@
HP 45584A WordStar/80 (CP/M) (for

Series 80)
WORD/80
Executive MemoMaker
MemoMaker for the IBM PC

HP 351510
HP 351550
HP 351520
HP 351560

HP 351570
HP 351540
HP 351530

HP 45457A
HP 45456A
HP 45455A
HP 45460A
HP 45461A
HP45458A
HP 45520C
HP 45521C
HP 45522C
HP 45523C
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BPI Accounts Payable™
BPI Accounts Receivable™
BPI General Accounting™
BPI Inventory Control™
BPI Job Cost™
BPI PayroWM
Rags to Riches Ledger™
Rags to Riches Sales™
Rags to Riches Receivables™
Rags to Riches Payables™



PERSONAL COMPUTERS & CALCULATORS
Networking/Data Communications

The HP Touchscreen II personal computer helps automate offices by providing access to HP 3000 and DEC minicomputers and IBM
mainframes. The Touchscreen II also can exchange information with IBM PCs and with the Portable PLUS personal computer from
Hewlett-Packard.

Personal Computers and
Networking

Local area networks (LANs) are the links
that connect individual (and sometimes in
compatible) personal computers, main
frames, minicomputers, and related
peripherals. The network is a data- and re
source-sharing system; each individual net
work node can easily and reliably
communicate and exchange information
with other nodes.
Compatibility

HP has been among the leaders in the de
velopment of industry-wide standards for
networking and communications. Our per
sonal computers, workstations, and host
computers communicate via a network based
on ISO, IEEE, and de facto industry stand
ards.
Industry Standards - HP uses the Inter
national Standard Organization (ISO)
seven-layer Open Systems Interconnect
(OSI) Reference Model as the basis for its
HP AdvanceNet architecture. The X.25
standard for public or private data networks
and the IEEE 802.3 standard for local area
networks represent standards within the OSI
Reference Model.
De Facto Standards - Both batch and in
teractive communications in System Net
work Architecture (SNA@) and bisync
environments are supported by HP Ad
vanceNet, and new product developments
will enhance compatibility with SNA and
such other defacto standards as DCA/DIA.

HP AdvanceNet
Hewlett-Packard's AdvanceNet is a com

munications strategy and network architec
ture designed to provide a broad range of
networking alternatives. HP AdvanceNet
delivers workable solutions to a multitude of
data communication problems, along with
data and resource management, personal
computer networking and system-to-system
(multi-vendor) networking. These capabili
ties provide you with fast and effective com
munications that improve the productivity of
users and programmers alike.

In developing the strategy for HP Ad
vanceNet, HP combined unique products
and solutions that focus on cost-efficient yet
expandable networking. HP AdvanceNet of
fers price and performance alternatives for
existing and new systems, as well as the flexi
bility to enlarge and enhance the system as
your needs evolve. And your long-term in
vestment in networking is protected by the
many alternatives for system upgrades and
connections that are supported by HP Ad
vanceNet.

Hewlett-Packard's network management
products enable you to easily design, config
ure, monitor, and control your network.

Architecture Interfacing
HP AdvanceNet unites two data process

ing methods: HP's local interactive access to
processing and IBM@'s centralized batch
processing. The SNA approach used by IBM
performs the same functions, with different
implementations, as the OSI reference

model. The HP AdvanceNet strategy inter
faces HP equipment with IBM and IBM
plug-compatible products for both SNA and
bisync environments.

Comprehensive networking architecture
integrates the elements of various vendors'
hardware and software products to achieve a
network that is transparent to the user. This
transparency permits interaction within mul
ti-vendor systems, and allows a remote sys
tem to operate with the same capabilities as a
local system. HP AdvanceNet, which follows
the OSI reference model and standard proto
cols, is just such a comprehensive architec
ture.

The components most suitable for your ap
plication can be selected from different ven
dors without compromising the unique needs
of your data communications environment.
The chosen components must communicate
with the HP products in your network. The
compatibility of future hardware and soft
ware additions to your HP AdvanceNet sys
tem is ensured by HP's commitment to
industry-standard modeling.

AdvanceLink
The extensive data communications capa

bilities of AdvanceLink connect your Touch
screen II or Touchscreen MAX II to IBM
PCs, to other Touchscreen lIs, to the Vectra
personal computer, and to modems. With
AdvanceLink, the Touchscreen II can trans
fer files between most mainframes, public da
ta bases, and personal computers.



The powerful command language of Ad
vanceLink lets you automate such repetitive
tasks as modem dialing and logging onto re
mote computers or public information sys
tems. In addition, the AdvanceLink
functions are easily controlled from the Per
sonal Applications Manager (PAM) menu.

The built-in Monitor program helps you
exchange information with other Touch
screen lIs, the Vectra, or the HP 3000 main
frame. And when you add the Monitor /IBM
PC accessory product to AdvanceLink, you
can transfer files between Touchscreen lIs,
Vectras, and IBM PCs. Both ASCII and bi
nary files can be transferred using full-duplex
modems and phone lines or by a direct cable
connection between the Touchscreen lIs and
the IBM Pc.

Touchscreen 3278 Emulation
You can gain access to software and data

bases on an IBM host computer when the
Touchscreen 3278 Emulation Accessory with
File Transfer is installed on your Touch
screen II or Touchscreen MAX II. The ter
minal emulation function offers the
advantages of an IBM 3278 terminal plus the
convenience of local computing. And the File
Transfer feature lets you upload and
download files, and use the host computer to
transfer data between the Touchscreens and
IBM PCs.

Acculink™
The DEC'" VT100 and older VT52 termi

nals can be imitated using Acculink on the
Touchscreen II, Touchscreen MAX II, or
Vectra. You can run DEC minicomputer
based application software and exchange
ASCII and binary files. Acculink supports
easy terminal emulation, including error
checking and macro file construction.

Touchscreen Internal Modem
Exchanging information over phone lines

between Touchscreen lIs and Vectras, or be
tween these and other personal computers, is
as easy as plugging in a phone jack. The In
ternal Modem installed on your Touchscreen
II, Touchscreen MAX II, or Vectra offers
the capability of tapping into data bases and
using subscription services. Its l200-baud
operation means fast communications and
lower phone bills, while older systems remain
compatible with its 300-baud rate. With Ad
vanceLink and the Internal Modem on your
HP personal computer, you can exchange
files with a remote HP 3000 computer.

™ EthernetT~ is a U.S. trademark of Xerox Corp.
UNIX™ is a U.S. trademark Of Bell Laboratories.
Acculink™ is a U.S. trademark of IE Systems, Inc.
MS™_DDS and MS™_Nef are U.S. trademarks of

Microsoft, Inc.

Portable-Desktop Link
More than a cable and interface card, the

Portable-Desktop Link (PDL) connects the
HP Portable PLUS personal computer and
the Touchscreen II, Touchscreen MAX II,
Vectra, or the IBM PC, creating an efficient
data exchange network. The Portable PLUS
is linked to the Touchscreens and Vectras
with the HP Extended I/O Accessory and to
the IBM PC with the HP-IL Interface Card.
The Portable PLUS can take advantage of
these links to use printers or disc drives con
nected to the desktop personal computer.

OfficeShare Network
OfficeShare is HP's personal computer lo

cal area network (PC LAN), connecting per
sonal computers for file and peripheral
sharing. OfficeShare software also provides a
LAN connection to the HP 3000 business
computer for terminal communication and
file transfer.

• Industry-standard IEEE 802.3 PC LAN
• Uses MSTM-DOS 3.1
• Up to 30 personal computers per 185

meter segment
• Links personal computers (HP to HP, HP

to IBM, and HP to others)
• Compatible with HP AdvanceNet for HP

3000 access
• MSTM-Net-based software provides simple

network access and compatibility with
other personal computer networks using
Microsoft networks (e.g., IBM).

• Transparent file, remote file access
(RFA), and peripheral sharing

Up to 30 personal computers may be con
nected to each 185-meter network segment
of the OfficeShare LAN, using any HP
Touchscreen or Vectra with a hard disc as a
network server. The network server can sup
port up to eight nodes in a typical system.

An HP 3000 computer can be accessed
through OfficeShare's PC LAN capability
for terminal communication with file trans
fer; with an HP 3000-based PC LAN, thePC
network server is optional.

The RFA feature allows network users to
store and access files on shared discs connect
ed to the server. This access is transparent to
the personal computer user, eliminating the
need to learn another file access method. In
addition, transparent printer access enables
the personal computers to share printers.

EfherSeries™, 3Com™, EtherLlnk™, EIherShare™,
EIherPrint™, EIherMail™, and EtherStart™ are U.S.
trademarks of 3Com Corporallon.

The OfficeShare Network, linked to the
HP 3000 computer, offers users increased ca
pabilities. The personal computers access the
HP 3000 as a terminal, with the ability to de
velop HP 3000 application software. This
HP AdvanceNet connection also provides ac
cess to HPDesk, remote data bases, larger
printers, and file transfer using Advance
Link.

EtherSeriesTM/150 LAN
The 3Com™ Corporation's Ether-

Series/ISO is a popular, stand-alone,
EtherNet™ - compatible personal computer
local area network.

• EtherNet-compatible, de facto standard
PC LAN

• Supports MS-DOS commands
• Links personal computers (HP to HP and

HP to IBM)
• Up to 100 nodes per 300-meter cable seg

ment
• Four to eight active users per server

Five EtherSeries hardware and software
products link HP Touchscreen II and Vectra
personal computers, as well as IBM PC and
PC-compatible computers. Connected to
gether with an HP Touchscreen MAX II as a
network server, they form a sophisticated da
ta communications web. EtherSeries prod
ucts utilize HP Touch to select messages and
operations, and support MS-DOS com
mands, application programs, and data files.
EtherLink™/150 - This connects the per
sonal computers to the LAN, enabling them
to share programs, information, printers, and
fixed-disc storage with the network server.
EtherShare™/150 - Used with Ether
Link, this software component of the LAN
allows communications among the personal
computers.
EtherPrint™/150 - Printers attached to
the HP Touchscreen MAX II network server
can be accessed by the linked personal com
puters using EtherPrint.
EtherMaii™/150 - This server software
functions as a network post office, providing
fast, efficient electronic mail delivery.
EtherStart™/150 - This plug-in module
lets a Touchscreen II operate in the LAN
without a floppy disc drive, automatically
loading the operating system software from
the network server when the Touchscreen II
is turned on.

• DEC· is a registered U.S. trademark of Digital Equipment
Corporation.

SNA" and IBM· are registered U.S. trademarkS of Interna
lional Business Machines Corporation.



PEF6S0NAl COMPUTERS & CALCULATORS
P.~rsonal Corrlputatior:
Models HP-12C, HP-11C, HP-15C,HP-16C, HP-41CV, HP-41CX

HP 12C

What's Right for You?
Whether it's a professional calculator, an advanced calculator, or a

handheld computer, Hewlett-Packard products can give you the sense
of pride that comes from knowing you own a computational tool that
has been designed-in every detail-to be the finest of its kind.

HP Series 10 Professional Calculators meet the needs of profes
sionals in business, engineering, and computer science. Solve
problems specific to your field and save time by eliminating unneces
sary calculations. Each calculator is programmable and has special
functions, Continuous Memory, and a liquid crystal display.

The flexible and powerful HP-41 CV and HP-41 CX Advance": Cal
culators perform tasks from arithmetic calculations to data analysis.
Both models offer a wide variety of software.

The HP-71 Handheld Computer is a powerful computational tool
for engineers and scientists. It is also well suited to manufacturing
applications like quality control, portable data acquisition, and test
instrument control. Create hardware, software, firmware, and inter
faces using complete documentation including HP-71 internal specifi
cations.

The HP-75D Handheld Computer is ideal as a remote data collec
tion and information processing tool, whether operated from the key
board or used with a bar code wand. Use it in field service and sales
reporting, inventory control, tracking work in process, and more.

The HP-41, HP-71, and HP-75 are expandable, portable, and
highly customizable. The Custom Products Program provides person
alized solutions for your applications. To assemble completely porta
ble systems, as well as to communicate with instruments and
computers, use the versatile HP-IL Interface. It connects calculators
and handheld computers with controllers, instruments, and peripher
als.

Sefles JO Pmfessional Calculators
All Series 10 calculators come with long-life disposable batteries, a

soft carrying case, and an Owner's Handbook. The HP-12C and
HP-II C also come with a Problem-Solving Guide.
Size: All Series 10 calculators measure 12.7 x 8.0 x 1.5 cm (5 x 31/8 x
l/8 in).
HP-12C Advanced Financial Programmable

The HP-12C is a powerful financial calculator that is a favorite of
business professionals in banking, real estate, and investment. It fea
tures basic time and money functions, Net Present Value, Internal
Rate of Return, plus a bond function that calculates yield-to-maturi
ty and price. Write your own programs or use HP's prewritten soft
ware solutions for specific applications.
HP-11 C Advanced Programmable Scientific

Scientists, engineers, and mathematicians find the HP-II C easy to
learn and easy to use. Built-in functions include: statistics, a random
number generator, trigonometrics, hyperbolics and inverses as well as
permutations and combinations. The HP-IIC has subroutine and in
direct addressing capability plus conditional tests and flags. Insert
new instructions, access any part of a program, and easily delete pro
gram lines. At the touch of a single key, branch to anyone of five
independent programs.
HP-15C Advanced Programmable with Matrix Functions

The HP-15C has special functions that help scientists, engineers
and mathematicians solve problems involving matrices and complex
arithmetic. Use built-in matrix functions to operate on up to five mat
rices (a maximum of 64 elements). Perform transpositions, determine
norms, and find determinants. The HP-15C has two parallel
stacks-one for the real, and another for the imaginary, part of a
complex number. [t also has Solve and Integrate functions. Features
include 448 program lines, label addressing, insert/delete editing, 7
subroutine levels, program review, 10 flags, and conditional tests.

a

HP 41CX

HP·16C Programmable for Computer Science
The HP-16C is specifically designed for computer science and digi

tal electronic applications. Number base modes make it easy to con
vert between binary, octal, decimal, and hexadecimal bases. In
addition to calling and editing programs, the HP-16C has extensive
bit manipulation capability: shift, rotate, set, test, summation, and
mask. Select word size, I's and 2's complements, and unsigned mode.
Emulate instructions of most available processors. The calculator has
four Boolean logic operators: AND, OR, XOR, and NOT.

HP-41 Advanced Calculators
The HP-4ICV and HP-4ICX provide the heart of expandable

computational systems. They combine the speed, power, and accura
cy of computers with the portability, touch-key simplicity, and low
cost of handheld calculators. RPN (Reverse Polish Notation) pro
vides a consistent and efficient logic system.

In addition to all the built-in functions of the HP-41 CV, the HP
41 CX features built-in Time and Extended Functions/Memory mod
ules, a text-file editing function, and 19 other functions not available
in the HP-41CV.

Alpha capability lets you label programs with easy-to-remember
names. Each program is autonomous and each can have up to 100
different local labels for branching within the program. The HP-41
also features up to six levels of subroutines, 10 conditional tests, 56
internal flags, powerful loop control, indirect addressing, and both lo
cal and global branching. Functions and programs can be assigned to
almost any key.

A complete system of status annunciators indicates mode condi
tions. Error messages pinpoint calculation errors and ten different
tones provide audible feedback. Continuous Memory saves programs
and data even when the calculator is turned off.

Dedicated plug-in peripherals are available and, through HP- IL,
the HP-41 can transmit and receive data, perform a wide variety of
control functions, and communicate with larger computers, peripher
als, modems, terminals, and instruments.

Choose from a broad range of HP-written Application Pacs and
Solutions Books as well as from Users' Library programs. Hewlett
Packard offers a Custom Products Program for those who require
customized software solutions in large quantities. (See page 56 for
more information on Custom Products.)
HP·41 Specifications
User memory (bytes): 2,233 (319 registers) built into
HP-41 CV/CX; 6,433 (919 registers) maximum.
Extended memory (bytes): 868 (124 registers) built into
HP-4ICX; HP 82180A Extended Functions/Memory Module, 868
(124 registers) optional for HP-4ICV.
Extended memory modules (bytes): HP 82181 A Extended
Memory Module, 1,666 (238 registers) optional for HP-4ICX/CV.
Built-in functions: Over 200 in HP-4ICX; over 128 in HP-4ICV.
Keyboard: Redefinable, alphanumeric (HP-41 CX/CV).
Display: LCD, 10 digits; 12 alpha characters (scroll to 24)
(HP-4ICX/CV).
Power requirements: Four I.5V, size N batteries (HP-41 CX/CV).
Size: 3.3 x 7.9 x 14.2 cm (1.3 x 3.1 x 5.7 in) (HP-41 CX/CV).
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Models HP-71B, HP-75D

HP-718
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The Hp·71 Handheld Computer bridges the gap between advanced
programmable calculators and portable computers. It is a powerful
computational tool for individuals and is also well suited to manufac
turing applications like quality control, porta ble data acquisition, and
test instrument control. Its full CMOS CPU has a 4-bit intelligent
external bus and M-bit internal registers.

The HP-71 uses a powerful BASIC language that runs nearly as
fast as compiled BASIC and allows structured programming tech
niques. It supports a sophisticated file management system and an
advanced calculator mode (CALC). The operating system can be fur
ther enhanced by using FORTH or assembler languages.

Powerful CALC mode, combined with a 10-digit key pad, allows
quick solutions and fast, easy input of numeric data. A variable as
signed a value in BASIC retains that value in CALC mode, and vice
versa. Any numeric expression that can be keyed in and evaluated in
BASIC can also be evaluated in CALC mode. Perform computations
on up to 15 independent variables using built-in statistics functions.
And use a complete set of trig functions to evaluate complex equa
tions.

Over 240 instructions complement the HP-71 BASIC language.
Parameters can be passed from main programs to subprograms.
Built-in typing aids reduce program and data entry time. And each
key on the keyboard (except the blue and gold shift keys) is redefin
able.

Use the built-in quartz-crystal clock to create clock/calendar de
pendent programs that must begin and run when no one will be there
to control the process.

Optional Hp·IL interfacing provides access to a broad array of ac
cessories, peripherals, instruments and other computers. Four ports
accept any combination of memory modules or application software.
And applications can be customized through the Custom Products
program.

Documented internal specifications allow development of hard
ware, software, interfaces and firmware. (See the Custom Products
and Programming Development Aids on page 56 for publication
names and numbers.)

HP-71 Specifications
User memory (bytes): 17.5K built in, 33.5K (129K using 3rd party
modules) maximum.
Read only memory (bytes): 64K built in, 320K maximum.
Memory modules (bytes): HP 82420A, 4K (user memory-add a
maximum of four); 16K, 32K, 48K, or 64K (read only memory-add
a maximum of four).
Transfer rate (bytes/sec): 8K (copying to a loop, no devices on
loop); 6.4K (copying in a file); 4.5K (OUTPUT statement, no format
ting (USING)); 4K (ENTER statement, no formatting (USING)
and version 1B of the HP-IL module).
Programming languages: HP BASIC (built in); FORTH and as
sembler (optional).
Keyboard: Block QWERTY, redefinable, alphanumeric with sepa
rate keypad.
Display: LCD, 22 characters (scroll to 96).
Power requirements: Four 1.5V, size AAA alkaline batteries.
Size: 19 x 9.7 x 2.5 em (7.5 x 3.8 x 1.0 in).

HP-75D Handh~,,!d Com;::,
The HP-75D is ideal as a ~emote data collection and information

processing tool whether operated from the keyboard or used with a
bar code wand. It has an 8-bit CMOS Series 80 personal computer
CPU with built-in HP-IL and Digital Bar Code Wand interfaces. It is
a fully-integrated, battery-powered computer.

Data collected with the HP-75D can be processed at remote sites or
transferred to another computer using the portable HP 82168A
Acoustic Coupler or the HP 82718A Expansion Pod. With HP-IL, up
to 30 devices can be connected for mass storage on cassettes or disc
drives, printing, plotting, measurement and access to larger systems.
HP-IL interface converters also make it possible to connect the HP
75 to HP-IB, RS-232C, and GPIO devices, and to other HP com
puters.

The built-in 48K-byte ROM BASIC operating system has 167 sys
tem commands, including 41 numeric functions. Multiple file struc
ture allows any number of files (up to available memory space) to be
in memory at the same time. The built-in text file allows storage of
text and basic files. A 256 character set includes both upper- and low
er-case ASCII characters with true descenders, as well as several spe
cial characters.

Continuous Memory assures that data and programs will be saved
even when the computer is turned off. A typewriter-like keyboard al
lows fast data entry, and more than 190 key combinations can be
redefined. Simple keystrokes call up a "hidden" numeric keypad for
quick input of numeric data.

The HP-75D becomes a single integrated data communications
package when used with the HP 82718A Expansion Pod (which has
built-in 3 of 9 Code and Code 11 software, 300-baud modem, elec
tronic disc, and 32K or MK bytes of RAM). For five more bar code
decoders, use the HP 82725A Bar Code Reader Module. (The HP
92267A/B Digital Bar Code Wand is required to read bar code.)

A built-in appointment function provides audio alarm and message
options. TIME mode calls up the system clock and allows the execu
tion of time- and date-dependent programs. A built-in card reader
allows the use of small, inexpensive magnetic cards for storage of pro
grams, text files, data files, and keyboard redefinitions.

Comes with Owner's Manual, Reference Manual, Owner's Pac,
Keyboard Overlay Kit, field case, rechargeable ba ttery pack,
recharger/ AC adapter, HP-IL cables, and card holder.
HP-75 Specifications
User memory (bytes): 16K built in, 24K maximum (plus 32K or
64K with Expansion Pod).
Read only memory (bytes): 48K built in, 144 maximum.
Memory modules: HP 82700A, 8K (user memory-add a maxi
mum of one); 32K (read only memory-add a maximum of three).
Programming language: HP BASIC
Keyboard: Touch-type QWERTY, redefinable, alphanumeric.
Display: LCD, 32 characters (scroll to 96).
Power requirements: Three rechargeable nickel-cadmium batter
ies (2 to 3 weeks of normal use between charges, or 20 to 30 hours of
continuous use).
Size: 12.7 x 25.4 x 3.2 em (5 x 10 x 1.25 in)

Ordering Infcrmi,!tiDn
HP-12C
HP-l1C
HP-15C
HP-16C
HP-41CV
HP-41CX
HP-71B
HP-75D



HP-75:
HP 82718A Expansion Pod

A 300-baud, direct-connect modem with 32K (Opt. 64 has 64K)
bytes of non-volatile electronic disc. Modem and electronic disc com
mands are built into the pod's 16K-byte ROM software. The direct
connect, serial, asynchronous, full-duplex modem is compatible with
Bell 103/113 modems.

Electronic disc uses RAM to emulate a flexible disc as a high-speed
disc drive, for fast data transfer and data file access. Create, access
and modify files; establish a hierarchical directory structure; and copy
files into and out of the electronic disc.

Two bar code decoders are built in-3 of 9 Code and Code II.

HP 82718A Expansion Pod Opt. E64
Includes 64K bytes of electronic disc memory; the direct-connect

modem and all related modem functions are excluded.

HP 82725A Bar Code Reader Module
This 8K-byte ROM module can decode 3-of-9, Interleaved 2-of-5,

Industrial 2-of-5, 2-of-7 (Codabar), Code II, Universal Product
(UPC A or E), or European Article Number (EAN 8 or 13) Codes.
(Not required to read 3-of-9 Code or Code II, if you use the
HP 82718A Expansion Pod.) Use the module with the HP 92267A or
HP 92267B Bar Code Reader wand.

HP 92267AlB Digital Bar Code Wands
Use these wands with the HP-75D and HP 82725A Bar Code

Reader Module. The HP 92267A is a high resolution (0.13 mm, or
0.005 in) wand recommended for reading high-density labels that are
generally produced on specialized printers. The medium resolution
(0.19 cm, or 0.0075 in) HP 92267B is recommended for reading bar
code labels produced on good-quality dot matrix printers.

00075-15001 I/O ROM
Enhances the BASIC language capability of the HP-75D with

HP-IL controller and advanced programming commands. It can be
used with any HP-IL talker or listener device. The major I/O state
ments provided by the ROM are OUTPUT, ENTER, SENOIO, EN
TlO$, and SEND.

HP-41, HP-71, and HP-75:
HP 82161A Digital Cassette Drive

Uses a digital-quality mini-cassette to store up to 128K bytes of
information. Rewind time is under 30 seconds and it can access over
250 bytes of information per second. STANDBY mode enables an
HP-IL controller to turn the drive on or off remotely.
Size: 17.8 x 13.2 x 6.1 cm (7 x 5.2 x 2.4 in)
Data Format
Number of tracks: 2
Density: 335 bits/cm (850 bits/inch)
Format: 256 bytes/record (8 bits/byte)
Formatted capacity: 512 records (131,072 bytes)

HP 82402A Dual HP-IL Adaptor
Allows the HP-71 to have two independent, isolated HP- IL loops

simultaneously, using only one port and two HP-IL modules. Control
local instruments with one loop while the other is networked to a su
pervisory computer. Or use one loop for data logging and the other for
battery conservation by using peripherals only as needed.

HP 82400A Card Reader
Offers an inexpensive means of storage for programs and data.

Cards can be encoded as a private file so they may be copied and
executed, but not viewed or edited, to ensure protection from being
overwritten. Automatic verification assures accuracy.

.. '
82143A

82718A

Enhancements and HP-IL Peripherals
HP-41:
HP 82182A Time Module

With this module (built into the HP-4ICX), the HP-4ICY can be
come a time-scheduled system controller, an alarm clock, an appoint
ment reminder, a calendar, a timer, even an advanced stopwatch.
HP 82160A HP-IL Interface Module

Plugs into anyone of the four ports in the HP-4I, connecting it with
HP-IL peripherals and instruments. Gives the HP-41 control of up to
30 devices on the loop. Three function sets are supplied: printer, mass
storage, and general input/output (I/O).
Size: 2.8 x 1.2 x 0.4 cm (1.1 x 0.5 x 0.2 in)
Cable length: (two attached cables) 80 cm (31 in) each
Data Transfer Rate: 150 bytes/second (typical HP-41 transfer
rates)
HP 82183A Extended I/O Module

Provides 59 I/O functions beyond those provided by the
HP 82160A HP-IL Module. These functions enhance mass storage,
character manipulation, HP-IL control and advanced control of the
HP-41 and devices on the HP- IL loop.
HP 82184A Plotter Module

Provides plotting capability for the HP-41 using the HP 82162A
Printer /Plotter. Plotting programs are included in the module for
quick and easy generation of high-quality graphics. Develop graphics
programs as well as plot and print HP bar code.
HP 82104A Card Reader

Allows programs and data to be saved on magnetic cards which
contain 32 registers, 16 per side. Adds over 30 control functions to the
HP-41; keeps track of cards as they are read, and prompts for the next
card; permits a program to be run, but not reviewed or altered
through normal operations; reads HP-67/97 program cards, making
all necessary translations into HP-41 code.
HP 82143A Thermal Printer/Plotter

Quietly provides numeric, upper- and lower-case alpha, doublewide
characters, high-resolution plotting capabilities, and intensity con
trol. Allows user-defined special characters.
HP 82153A Optical Wand

Easily inputs data or programs into the HP-41 when passed across
a printed page of HP bar code. Most HP-41 software is available in
HP bar code, including Users' Library programs and Solutions
Books.
00041-15042 Automatic Start and Cassette Duplication
Module

Lets you write programs that automatically set status, configure
memory, access peripherals, or provide prompts. The mass copy fea
ture provides a means of duplicating programs and data from cassette
to cassette, cassette to 3'/2" HP-IL disc, and from disc to disc.
00041-15043 HP-IL Development Module

Allows you to change the contents of any control register and poll
certain status bits. Characters can be inserted at, or removed from,
any position in the Alpha register. Makes it possible to add a second
HP-41 to the HP-IL loop to display the mnemonics of HP-IL
messages as they travel around the loop.

HP-71:
HP 82401A HP-IL Interface

Allows direct connection to any HP-IL product, and to HP-IB,
RS-232C, and GPIO devices using interface converters. Facilitates
simultaneous control of up to 30 devices on the loop and, through
secondary addressing, up to 930 devices. Allows printer, display, mass
storage, and general input/output operations.

PERSONAL COMPUTERS &CALCULATORS
Personal Computation
Enhancements & HP-IL Peripherals

ROM Modules
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Personal Computation

Enhancements &HP·ll Peripherals, HP-Illnstruments & Interfaces

HP 82182A Thermal Printer/Plotter
Provides numeric upper- and lower-case alpha, doublewide charac

ters, and intensity control.
Two chief features distinguish the HP 82162A from the

HP 82143A dedicated Printer/Plotter. It can be used by the HP·71
and HP-75 as well as the HP-4I, and it has a 10 I-character buffer for
enhanced graphics capabilities and a FORMAT function which auto
matically centers or justifies copy to the left and right margins.

STANDBY mode enables any HP-IL controller on the loop to
manage its power consumption.
Size: 17.8 x 13.2 x 6.1 cm (7 x 5.2 x 2.4 in)
Cable length: 86 cm (34 in)
Character sets: 96 standard ASCII, 127 modified-expanded ASCII

HP 2225B ThinkJet Personal Printer
Prints bidirectionally at 150 characters/second to produce 80

column pages of graphics or text in the office or field. With sound
pressure under 50 decibels, printer noise is minimal.

An inexpensive, disposable cartridge holds the print head and ink
reservoir and can print about 500 pages before replacement. It fea
tures an II x 12 dot-matrix format text mode with a logic-seeking
feature, bold mode, and 216 printable characters to meet multilingual
printing needs. Uses single sheets or fanfold paper.
Size: 8.9 x 29.2 x 20.6 cm (3.5 x 11.5 x 8.1 in)

HP 9114A Disc Drive
For a detailed description refer to Disc Drives, beginning on page

89.

HP 82188A Acoustic Coupler (modem)
Provides remote communications capabilities over telephone lines

through HP-IL. Access "dial-up" computer systems through tele
phone lines. Data transmission rate is 300 baud. Use anywhere a con
ventional (G-type) receiver is available.

With the HP-4I, use with the Extended I/O Module. The I/O
ROM or Utilities Card (available in the HP-75 Solutions Book) is
required for HP-75 operation. The Terminal Emulator program,
available in the Acoustic Coupler Owner's Manual, is a convenient
addition.
Size: 25.7 x 9.7 x 5.7 cm (10.1 x 3.8 x 2.2 in)

HP 82973A HP-IL Interface Card
Provides a communication link between The PORTABLE and

IBM PC/XT computers via HP-IL interfacing. Transfer up to two
pages, with 500 words each, of text per second. Comes with instruc
tions, plus software on a 51/4" disc.

HP 82166C HP-IL Interface Kit
A design kit that provides the necessary special components needed

to incorporate HP-IL into other devices. After designing HP-IL in,
components can be purchased separately from HP. Included in the kit
are complete component-level documentation, four complete sets of
parts for prototype evaluation, and HP-IL development software.

HP·IL Instruments and Interfaces
HP-41, HP-71, and HP-75:

Instrument Options
For a detailed description of instruments you can use with the

HP-4I, HP-7I, and HP-75, see numerical index for page numbers.
HP 3468A Digital Multimeter; HP 3421A Data Acquisition/Control
Unit; HP 5384A/HP 5385A Opt. 003 Frequency Counters;
HP I630A/D/G Logic Analyzers; HP 4945A Transmission Impair
ment Measuring Set.

HP 82184A HP-IL/RS-232C Interface
Translates HP-IL signals into RS-232C signals, and vice versa, for

connection of HP-IL systems with RS-232C devices. Provides bit
serial asynchronous data communication. Information can be sent
and received (in true half- and full-duplex mode) in EIA RS-232C
compatible voltage levels. When a controller is used, it must be an
HP-IL device. Comes with one HP-IL cable and AC adapter.

HP 82189A HP-IL/HP-IB Interface
Permits linkage of HP-IL systems with HP·IB (IEEE 488, 1978)

computers and lab equipment. Its key feature is its friendly, flexible
two-mode (Translator and Mailbox) operation. Responds to most
HP-IL and HP-IB commands. When a controller is used, it can be
either an HP-IL or HP-IB device. AC adapter included.

HP 82165A HP-IL/GPIO Interface
Allows HP-IL to control equipment operating with parallel bus

structures. Contains I/O buffering and a built·in power supply that
operates from an HP standard AC adapter that is included.

HP 92198A Mountain Computer HP-IL 80-Column Video Inter
face (U,S.)

Display data and listings on a standard video monitor. Add an RF
modulator and use it with a conventional TV set. View in 24-row-by
80-column or 20-row-by-40-column format. Characters also can be
displayed in inverse video.

HP-Il Interfaces for Other Computers
HP 82938A HP-IL/Series 80 Interface

Provides a communication link between portable battery-operable
products and larger computers. Gather data in the field, and then ac
cess an HP Series 80 personal computer to do more complex analyses.
Allows use of the built-in graphics capabilities of Series 80 Personal
Computers.

HP 45843A Extended 110 Accessory
Provides a communication link between The PORTABLE and the

Touchscreen or Touchscreen MAX computers via the HP-IL inter
face. Transfer up to two pages of text per second, with 500 words per
page. Comes with instructions, plus software on a 31/," disc.

Ordering Information
HP-41:
HP 82180A Extended Functions/Memory Module
HP 82181A Extended Memory Module
HP 82182A Time Module
HP 82160A HP-IL Interface Module
HP 82183A Extended I/O Module
HP 82184A Plotter Module
HP 82104A Card Reader
HP 82143A Thermal Printer/Plotter
HP 82153A Optical Wand
00041-15042 Automatic Start and Cassette
Duplication Module
00041-15043 HP-IL Development Module
HP-71:
HP 82420A 4K Byte Memory Module
HP 8240lA HP-IL Interface
HP 82402A Dual HP-IL Adapter
HP 82400A Card Reader
HP-75:
HP 82700A 8K Byte Memory Module
HP 82718A Expansion Pod (32K, modem)
HP 82718A Opt. 64 (64K, modem)
HP 82718A Opt. E64 (64K, no modem)
HP 82725A Bar Code Reader Module
!HP 92267A Digital Bar Code Wand
IHP 92267B Digital Bar Code Wand
',00075-15001 I/O ROM
,HP-41, HP-71, and HP-75:
iHP 82161A Digital Cas~ette Drive
IHP 82162A Thermal Pnnter /Plotter
IHP 2225B ThinkJet Personal Printer
IHP 82168A Acoustic Coupler
'HP 9114A Disc Drive

Price

$75.00
75.00
75.00

125.00
75.00
75.00

195.00
385.00
\25.00
35.00

75.00

75.00
125.00

TBA
165.00

195.00
875.00

1.175.00
1,15000

75.00
160.00
150.00
95.00

550.00
450.00
495.00
495.00
795.00

Ordering Information
HP-41, HP-71, and HP-75:
HP 82164A HP-IL/RS-232C Interface
HP 82169A HP-IL/HP-IB Interface
HP 82165A HP-IL/GPIO Interface
HP 92198A Mountain Computer HP-IL 80-Column
Video Interface (U.S.)
HP 82938A HP-IL/Series 80 Interface
HP 45643A Extended I/O Accessory
HP 82973A HP-IL Interface Card
HP 82166C HP-IL Interface Kit

Price

29500
.195.00
295.0\)
325.00

295.00
i 75.0!J
150.00
395.00
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Accessories, Custom Products

HP-75:
HP 82713A Plug-In Module Simulator (PMS)

Provides ROM simulation capability for the HP-75. Store pro
grams or files on the simulator or use it for software evaluations when
developing a Custom ROM Module. Three simulators may be used.

HP-41, HP-71, and HP-75 Custom Keyboard Overlays
HP-41: HP 82501A
HP-71: HP 82487A
HP-75: HP 8272IA

Relabel the keyboard with special user-defined functions assigned
to each key. Available in a variety of colors.

00071-90070 Volume III: Operating System Source Listings
Provides details on source code listings.

82401-90023 HP-IL
Provides details on the HP-IL interface, including entry points and

source code listing.
00071-90071 Hardware Design Specification

Provides details on hardware bus specifications.

HP-41, HP-71, and HP-75 Custom Magnetic Cards
HP-41: HP 82502A

Cards used with the HP-41 and HP-67/97 can be customized to
load up to 225 bytes each.
HP-71 and HP-75: HP 82722A

Cards used with the HP-71 or HP-75 can be customized to load up
to 1.3K bytes each.

3'.00
150.00
50.00
50.00

200.00

495.00

50.00
20000

Price

S225.00
325.00

Ordering Information
HP-41:
HP-41 CV Opt. 00 I Custom Calculator
HP-41 CX Opt. 00 I Custom Calculator
HP-71:
HP 82440A Software Development Utility
HP 82441A FORTH/Assembler ROM
00071-90068 Volume I: Detailed Design Description
00071-90069 Volume II: Entry Point and Poll Inter
faces
00071-90070 Volume III: Operating System Source
Listings
82401-90023 HP-IL
00071-90071 Hardware Design Specification

HP-75:
HP 82713A Plug-In Module Simulator
NOTE: Please contact an ICC for Custom Products prices.

HP Users' Library
The Users' Library is a source of programs written and submitted

by users of HP-41, HP-71, and HP-75 calculators and handheld com
puters. Programs cover a wide variety of applications. Documentation
includes instructions and program listings. Software is also available
prerecorded on magnetic cards, mini-cassettes, or HP-IL 3'/2" discs.
A custom cassette/disc duplication service is available. Subscribers
receive a complete list of programs, plus notification of special dis
counts, contests, and special promotions. For more information, con
tact the Users' Library, Dept. 39UL, 1000 N.E. Circle Blvd.,
Corvallis, OR 97330.

HP-41, HP-71, and HP-75 Custom ROM Modules
HP-41: HP 82508A/B, HP 82509A/B

Provide 4K or 8K bytes of memory with each module, or nearly
21,000 program lines with up to four 8K byte modules.
HP-71: HP 82491A/B, HP 82492A/B, HP 82493A/B,
HP 82494A/B

Provide 16K, 32K, 48K, or 64K bytes of program storage in a plug
in module. May be used in quantities of one to four for a maximum
capacity of 256K ROM. (Minimum order: 100 modules.)
HP-75: HP 82726A/B, HP 82727 A/B, HP 82728A/B,
HP 82729A/B

Provide 8K, 16K, 24K, or 32K bytes of program storage in a plug
in module. May be used in quantities of one to three for a maximum
capacity of 96K ROM. (Minimum order: 100 modules.)

HP··7-
HP 82440A Software Development Utility

Allows development of HP-71 BASIC, FORTH, or assembler lan
guage source files using a personal computer. Listings of typical pro
grams for Series 80 and IBM PC computers, as well as instructions
for setting up other PCs are included. An HP-IL/HP-IB or HP-IL/
RS-232C Interface is required. Software comes on mini cassette.

HP 82441A FORTH/Assembler
Provides an extended software development environment for your

HP-7\. The FORTH operating system is a very effective language for
instrument control applications. It allows routines to be called from
BASIC and vice versa.

Create FORTH primitives, HP-71 binary files, or language exten
sion (LEX) files to extend the BASIC language. Create and edit text
files for use as source files for BASIC, FORTH, or assembler lan
guage programs, as well as non-programming related purposes. Use
any terminal device connected to your HP-71 through an interface as
an external keyboard and display for the HP-71.

Plug-In Module Simulation Procedure (PMSP)
Simulate any Custom ROM Module developed for the HP-71

through one of its memory ports. Insert the FORTH/Assembler
ROM to use the larger keyboard and display of the HP 150, Series
80, or other personal computers in software program development.
This sheet explains the procedure (available through an HP Sales
Representative or Independent Custom Consultant).

iJtenal OeS!~ln SpeCifications (IDS) Documents
00071-90068 Volume I: Detailed Design Description

Provides details on the internal operation of the HP-71.
00071·90069 Volume II: Entry Point and Poll Interfaces

Provides details on over 700 operating system entry points.

HP 82504A Custom Keyboard Touchpads
Relabel the HP-41 keyboard with special functions assigned to

each key. Available in a variety of background and printing colors.

HP Bar Code
Provides cost-efficient storage on paper that's easy to use, duplicate

and distribute. It can represent any operation performed from the
keyboard and preserves special key assignments, programs, and data.
Reproduce it using the HP 82184A Plotter Module.

!w ..
HP-41CV or HP·41CX Opt. 001 Custom Calculator

The trigonometric function labels are removed from the keys, elim
inating unnecessary and possibly distracting nomenclature. Label the
keys to precisely fit your application to minimize potential error. Cus
tom Keyboard Overlays and Keyboard Touchpads label keys to im
prove ease of use.

Custom Products and Programming
Development Aids

Through customization, the powerful HP-41, HP-71, and HP-75
can be tailored with your own software to perform the functions that
will increase performance productivity<

Using customer- or third-party written programs, the HP-41,
HP-71, or HP-75 can be customized using Custom ROMs,
EPROMs, Magnetic Cards, and Keyboard Overlays. The HP-41 can
also be customized with Custom Keyboard Touchpads and Bar Code.

The services of Independent Custom Consultants (ICCs) make the
customization process easy. (A list of ICCs is available from your HP
Sales Representative.) ICCs are application-oriented software houses
with in-depth training on HP products and system integration. They
convert software to finished Custom Products and can write and field
test software, package the system, write user's manuals, and more.
Choose and contact an ICC to help you decide if customized HP
products can be used to help meet your needs.

Accessories
Sf<iie~' \', HPll1 i'!P-f1, anCi HP-75:

Accessories such as owner's manuals, programming pads, magnetic
cards, thermal paper, battery packs, rechargers, and software manu
als are readily available for all types of HP calculators<
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Software

Software
Hewlett-Packard offers a wide range of software packages as appli

cation pacs and solutions books. Each application pac comes with a
comprehensive manual, a plug-in application module, and when ap
plicable, prerecorded magnetic cards, a keyboard overlay, and quick
reference card. Solutions books come with complete documentation.
Magnetic cards, mini data cassettes, or HP-IL 3'/," discs are also
available. Both application pacs and solutions books are available
from dealers and HP Representatives.

Conditioning
00041-90090 Mechanical Engineering
00041-90138 Solar Engineering
00041-90441 Structural Design (cassette based)

Computation:
00041-90084 Geometry
00041-90083 High-Level Math
00041-90082 Test Statistics

Series 10:
00011-90009 Hp·II C Solutions Handbook
00012-90021 HP-12C Leasing Applications Handbook
00012-90015 HP-12C Real Estate Applications Hand
book
00012-90009 HP-l2C Solutions Handbook
00012-90022 HP-12C Training Guide
00015-90011 HP-I SC Advanced Functions Handbook

Price
S15.00

15.00
15.00

i5.00
1500
15.00

Other:
00041-90145 Calendars
00041-90102 Chemistry
00041-90099 Games I
00041-90443 Games II
00041-90143 Optometry I (General)
00041-90144 Optometry II (Contact Lenses)
00041-90142 Physics
00041-90141 Surveying
00041-90543 1984 Taxes
00041-90395 Time Module Solutions I

HP-41:
Application Pacs
00041-15055 HP-41 Advantage
00041-15018 Aviation (for pre-flight use)
00041-15024 Clinical Lab & Nuclear Medicine
00041-15006 Circuit Analysis
00041-15004 Financial Decisions
00041-15049 Math/Statistics
00041-15022 Games
00041-15023 Home Management
00041·15016 Real Estate
00041-15019 Thermal & Transport Science
00041-15039 Petroleum Fluids
00041-15026 Securities
00041-15001 Standard Applications
00041-15002 Statistics
00041-15027 Stress Analysis-Mechanical Engi
neering
00041-15021 Structural Analysis-Civil Engineering
00041-15005 Surveying
00041·15020 Machine Design
00041-15017 Navigation
00041-15042 Auto/Start Duplication ROM
00041·15043 HP·41 HP-IL Development Module

$49.00
15.00
35.00
15.00
35.00
45.00
15.00
.15.00
45.00
15.00
75.00
15.00
15.00
3S.DO
35.00

45.00
hDO
35.00
45.00
35.00
"5.00

HP-71:
Application Pacs
HP 82481A AC Steady State Circuit Analysis
HP 82484A Curve Fitting
HP 82479A Data Acquisition
HP 82488A Data Communications
HP 82482A Finance
HP 82441A FORTH/Assembler
HP 82480A Math
HP 82440A Software Development Utility (with mini
cassette)
HP 82489A AMPI (TM) Statistics
HP 82483A Surveying
UP 82485A Text Editor
HP 82490A HP·41 Translator

Solutions Books
00071·90065 Games
00071-90066 General Utilities
00071-90064 Math

HP-75:
Application Pacs
00075-15035 Data Communications
00075-15001 I/O ROM
00075-15015 Math
00075-15012 Surveying
00075-15019 Text Formatter
00075-15014 VisiCalc (R)

I,

. I

Solutions Books
Business:
00041-90094 Business Statistics/Marketing/Sales
00041-90096 Home Construction Estimating
00041-90086 Lending, Savings, & Leasing
00041-90136 Real Estate
00041·90137 Small Business

Engineering:
00041-90093 Antennas
00041-90100 Chemical Engineering
00041-90089 Civil Engineering
00041-90092 Control Systems
00041-90088 Electrical Engineering
00041-90139 Fluid Dynamics & Hydraulics
00041-90140 Heating, Ventilating & Air
AMPI (TM) Statistics is a trademark of American Micro Products, Inc.

.00

.00

.00

.00
00

00
.00
00
00
.00
.00
.00

Solutions Books
00075-13008 Electronics
00075-13009 Finance
00075-13006 Games I
00075-13007 Games II
00075-13016 Graphics
00075-13013 I/O Utilities
00075-13015 Mass Media Duplication/Privacy
00075-13003 Math I
00075-13004 Math II
00075-13005 Math III
00075-13010 Real Estate
00075-13011 Statistics
00075-13012 Test Statistics

For additional information or a demonstration of Hewlett
Packard professional calculators and handheld computers,
visit your nearest HP sales representative or HP dealer. For the
location and number of the one nearest you, call toll-free
1-800-FOR-HPPC (1-800-367-4772).
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Low Cost Interface for Battery-Operable Systems

Hewlett-Packard Interface Loop (HP-IL)
The Hewlett-Packard Interface Loop, HP-IL, is a bit-serial inter

face designed for low cost battery-operable systems. HP-IL allows
HP-41 calculators and HP-71, HP-75, The PORTABLE, HP 150
and other computers to be used as system controllers, capable of
transmitting and receiving data, and performing a wide variety of in
formation management functions. In addition, HP-IL allows the
HP-41, HP-71, and HP-75 to be used for instrument control.

In HP-IL systems, devices are connected by two-wire cables lead
ing from the output port of one device to the input port of the next,
until all devices form a closed loop. This loop structure provides a
unique capability through: auto address assignment, device capability
identification, power ON/OFF control, and error checking.

Automatic Error Checking
HP-IL allows for automatic error checking of any data being trans

mitted on the loop. Because each character must return to the device
that originally sent it, the device compares the returning character
with a copy of the one that was sent. If the two do not match, an error
message is generated.

Hold-Until-Ready Protocol
HP-IL provides a simple means of coordinating the transfer of da

ta. Some devices send and receive data at high rates while other de
vices work at a slower pace. In the HP-IL system, devices hold each
piece of information until they are ready to receive another. When
ready, they pass the information to the next device. By the time a
piece of information makes a complete loop, all devices are ready to
accept new information. This "hold-until-ready protocol" assures
that fast and slow devices can operate in the same HP-IL system.

HP-IL System

The HP-IL Logo
Just as the HP-IB interface is

designated by the HP-IB symbol,
Hewlett-Packard identifies the
HP-IL interface with its own sym
bol. Wherever this logo appears, it
indicates that that mainframe,
peripheral, instrument, etc., is
HP-IL compatible.

HP-IB and HP-IL
HP-IL is not intended as a replacement for HP-IB, but rather as a

low-cost, low-power alternative below HP-IB in price and perform
ance.

Although HP-IB and HP-IL serve the same basic func
tion-interfacing controllers, instruments and peripherals-they dif
fer in many respects.
I. Because of HP-IL's lower power consumption, it is usable with
portable, battery-powered systems. Generally, HP-IB is not.
2. HP-IL system components will generally be low cost and have
moderate performance; HP-IB system components are medium- to
high-performance and generally cost more.
3. HP-IL systems work at relatively low data rates compared to
HP-IB, and relatively high data rates compared to RS-232C. For ex
ample, the HP-71 and The PORTABLE can transmit at speeds of 5K
to 6K bytes per second (50,000 to 60,000 baud on RS-232C). HP-IL
maximum data rate at a 100 metre distance is 20K bytes per second;
this rate is not dependent on HP-IL cable length.
4. HP-IL allows device separations of up to 100 metres with shielded,
twisted pairs (10 metres with zip cord). HP-IB requires extender
hardware for long distance connections.

The Versatility of HP-IL
HP-IL is an ideal, low cost interface option for those applications

requiring low power and maximum portability. HP-IL also provides a
link between battery-powered devices and more powerful computa
tional products. Through HP-IL interface converters, an HP-41 cal
culator, HP-71, HP-75, or other computer can pass information to
desktop computers, modems, terminals, instruments and peripherals.
With the HP-IL Interface Kit, an HP-IL interface can be built into
microprocessor-based products, making them into HP-IL devices.

Device Capability Identification
Most HP-IL devices contain an accessory identification number

that tells the system controller its device type, such as "printer" or
"mass storage device". Upon execution of a PRINT command, the
controller polls each device on the loop until it finds the device that
responds with the appropriate accessory ID number for printers. De
vice identification frees the user from having to know the address of
each device on the loop. This feature also allows software to be run
and written without regard to system orientation, address switches or
preassigned addresses, making HP- IL a truly user-friendly interface.

Power ON/OFF Control
Several HP-IL peripherals support STANDBY mode. Peripherals

can be powered on or off, under program control, to conserve battery
life. The ON/OFF feature allows an HP-IL system to be used for
remote applications.

I .
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Auto Address Assignment
In order to distinguish between devices on the loop, each device

must have an address, a number from 1 to 30. An HP-41, HP-71,
HP-75, or other mainframe, as the controller, uses the address to
specify and control the devices on the loop. HP-IL enables the con
troller to assign addresses automatically, starting with the address 1
for the device next to the controller in the direction of the information
transfer.



HP-IL Products and Applications Summary

Model Application See Page Model Application See Page
HP-41 Advanced Calculator Control: HP-IL bench/field controller 52

(with HP 82160A HP-IL Computation: Field data collection
Interface Module)

HP-71 Handheld Control: HP-IL bench/field 53
Computer (with controller
HP 82401A HP·IL Computation: Data acquisition,
Interface) field analysis

HP-75 Handheld Computer Control: HP-IL bench/field controller 53
(with HP·IL built-in) Computation: Data collection, field

analysis
Remote transaction processing

Series 80 Personal Computers HP-IL bench controller; field data 46
(with HP 82938A Interlace) analysis control

The PORTABLE Computation and field analysis 44
(with HP-IL Remote transaction processing
built in) Battery or AC operation

The PORTABLE PLUS Computation and field analysis 44
(with HP-IL Remote transaction processing
built in) Battery or AC operation

The Integral PC HP-IL bench controller; field 78
(with HP 82924A data analysis control
HP-IL Interface)

HP 82402A Dual Allows two HP 82401A HP-IL 54
Hp·IL Adapter modules to be plugged into

the HP-71 simultaneously.

HP 82169A HP-IB Interface Bench conversion from HP-IL to IEEE- 55
488 computers, peripherals and
instruments

HP 82164A RS-232C Interface Bench conversion between HP-IL and 55
RS-232C signals for terminals,
modems, computers and peripherals

HP 82165A GPIO Interface Bench conversion between HP-IL and 55
parallel devices

Digital data acquisition interface from
HP-IL to most computers

HP 82938A Series 80 Bench conversion from HP-IL to Series 55
Interface 80 Personal Computers

HP 82166C HP-IL Interface Components that can be built into a 55
Kit device, providing HP-IL capability

HP 45643A Extended Driving HP-IL peripherals. including 55
I/O Accessory ThinkJet, plus parallel printers

Allows communication between The
PORTABLE and Touchscreen, and
Touchscreen MAX

HP 82973A HP-IL Allows communication, using HP-IL, 55
Interface Card between The PORTABLE and the

IBM PC/Xl.
Driving HP-IL peripherals

HP 82161A Digital Cassette Bench/field program storage 54
Drive Bench/field data storage

Bench/field data logging
Field data collection

HP 82162A Thermal Bench/field hard copy 55
Printer/Plotter Data logging

Simple plotting
Computational hard copy

ThinkJet Printer Bench/field full-page, hard-copy 273
(HP-IL option) output

Low nOise environments
High-resolution graphics and text
Battery operation

HP 9114A 3W' Bench/field program storage 89
Flexible Disc Bench/field data storage
Drive (with Bench/field data logging
HP-IL built in) Bench/field data collection

Bench/field data exchange with
Series 80 and Series 200
personal computers

Battery or AC operation

HP 82168A Acoustic Coupler Remote communications capability 55
(Modem) Telephone data access

HP 1630AlD/G Logic Bench logic design, development, 414
Analyzer and testing

Digital diagnosis and debugging
Timing analysis, state analysis,

performance analysis, and
interactive state/timing analysis

HP 3421A Data Bench/field automated measurement, 290
Acquisition/Control Unit channel selections and control

Lab bench experimentation and control
Portable experimentation and data

collection

HP 3468A Digital Multimeter Bench/field automated measurement 208
Scientific experimentation
Lab bench experimentation &trouble

shooting
Bench/field automated service &

diagnostic tool

HP 4945A Bench testing of voice grade data 139
Transmission channels, program channels, and
Impairment high speed digital channels
Measuring Set Master/slave capability for end-to-end
(T1MS) testing

Automatic gain slope measurement
Programmable sweep

HP 5384A1HP 5385A Opt. 003 Bench, systems, field-automated 235
Frequency Counters measurement



Comparison Chart

Calculators
Computer Handheld

Financial Scientific Science Advanced Computer

HP·12C HP·llC HP·15C HP·16C Hp·41CV/CX HP-l1B
Operating Features
Continuous Memory • • • • • •RPN logic system • • • • • S
Algebraic system •BASIC language •FORTH/Assembier

languages S
Error recovery (last x) • • • • • •Maximum number of
storage registers 20 21 67 101R 319' ,

Maximum number of
digits displayed 10 10 10 10F 10 12

Number 01 digits used
in computation 10 10 10 100 10 12

Rechargeable batterieslAC
recharger •

Long-lile disposable
batteries • • • • • •AC Adapler •

Software Support
Application Pacs

(With modules) • •Solution Books/
Handbooks • • • • •Users' Library programs • •

Accessory Support
Memory Modules .+ •Extended Memory
Modules •Enhancement ModUles • •Multipurpose rechargeable
battery pack •

AC Adapter • •General Features
One-year limIted warranty • • • • • •Display separates

thousands (in
BASIC on HP-71 B,
by program control) • • • .F •

Diagnostic self-check • • • • •
Error codes/messages • • • • • •Redefinable keys • • • •
Alpha modeldlSplayl

keyboard • •
Status annunciators • • • • • •
Automatic power off • • • • • •
Audible tones • •
Programming Features
Maximum number of

program lines 99 203 448 203 6.433'
,

Shared program/storage

•memory • • • • •
Alpha program labels • •
Single-character program
labels 5 5 6 56 t

Numeric program labels 10 20 10 100 t
Program review (single-

and backstep) • • • • • •
Insert/delete editing • • • • •
GO TO • • • • • •
Levels of subroutines 4 7 4 6 6'
Conditional tests 2 8 12 8 10 Unlimited
Flags 2 10 6 56 128
Pause • • • • • •
Indexed looping

(OSE, ISG) • • • ·B
Indirect control of

Data storage/recall • • • • .8
Storage register

arithmetic • • • ·B
Branching • • • • ·B
Looping • • ·B
Display format • • ·B
Flags • • ·B

Integer/fraction

•truncation • • • .F ·B
Alpha string manipulation • ·B
Dedicated Input/Output
Devices

Card Reader P P
Printer/Plotter P P
Optical wand P
HP·IL Interface P P
HP·IL Peripherals
Digital Cassette Drive P P
Thermal Printer/Piotter P P
ThinkJet Printer P P
DIsc Drive P P

Symbols
• Built-in feature or function
+ To be used with the HP-41C only.
• The HP-41CV has 319 registers or 2,233 bytes buill in, (expandable to 919 registers or

6,454 bytes).
The HP-41CX has 443 registers or 3,105 bytes ot main and extended memory built in
(expandable to 919 registers or 6,454 bytes).
The HP-71 is limited only by available memory (expandable to 33.5K; 129K using 3rd
party modules)_

Calculators
Computer Handheld

Financial Scientific Science Advanced Computer

Hp·12C Hp·llC Hp·15C Hp·16C HP-41CV/CX Hp·71B
HP-IL Interfaces

HP-IB P P
RS-232C P P
GPIO P P
Series 80 P P

General Arithmetic
Features -
+. -. X. I, vx. l/x. CHS • • • • • •Ln x, eX • • • • •y'X, Log X, lOx, x2

, 'II" • • • •Absolute value • • • •Storage register
arithmetic • • • • •

Business Features
Maximum number of
dedicated financial
registers 5

Solves for:
Number of periods (n),
compound interest (I),
present value (PV),
payment (PMT),
future value (FV) • S S S S

SImple interest • S S S
Amortization
(accumulated
interest/remaining
balance) • S S S

Net present value (NPV)
and internal rate of return
(IRR) • S S S

Beginning/end of
period selection • S S S S

Calendar functions • S •Clock •Bond'
Yield-to-matunty • S
Price • S

Oepreciation (SL,
DB, SOYD) • S S

Scientific Features
Solve (rootlinder) S • S S
Integrate (numerical
integration) S • S S

Math Exceptions •Matrix operations • S S
Complex functions S • S S
Bit manipulation • S S
Boolean operators

(NOT. OR. AND. XOR) • S S
Complement modes

(1 'so 2's. unsigned) •Number base arithmetic
(binary, octal decimal.

.Shexadecimal) • S
Metric conversions S S
Trigonometric functions'

Modes (degrees,
radians) • • • •
(gradsl • • •Sin, Sin- \ Cos, Cos--I

• • • •Tan, Tan-
Hyperbolics and inverses • • S S
Rectangular ... polar
coordinates • • • S

Decimal angle ... angle in
degrees (hrs)/mln/sec • • • S

Degrees ... radians • • • •Fixed and scientific
notation • • • .F • •Engineering notation • • • •AutomatIC under/over flow
into scientific • • • .F • •Statistical Functions

Percent • • • • •Percent change • • • •Percent total •
Mean/standard deviation

(1- or 2-variable; up to 15
variables on HP-71) • • • • •n. ~x, ~x'. ~y. ry', rxy • • • •Weighted mean • S •Linear regression or
estimate • • • S •Correlation coeffiCient • • • S •

Normal distribution S S S S S
Factorial function • • • • •Gamma function • • S S
Random number generator S • • S •IEEE Floating-Point math
standard •

t With the HP-71, any BASIC program can be labeled with up to eight alpha characters.
B BASIC.
D Ten digits are used in computation when in Floating-Point Decimal Mode. Word size is

user-specifiable in other modes, up to 64 bits.
F Using Floating-Point Decimal Mode.
P Peripheral available.
R 16-bit registers.
S Available in software form. (Programs written for HP-11C can also be used on the
HP-15C.)
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HP-260 and HP 3000 Business Computers

The user-friendly, reliable HP 260 is
designed for small businesses requiring a
powerful computing system.

Integrated Information Solutions
Hewlett-Packard pioneered distributed

data processing for keeping track of invento
ries and payables, generating invoices, or
ganizing payrolls, and producing timely
reports. Collection, access, and dissemina
tion of data are made easy for any organiza
tion, from large corporate headquarters to
branch offices and departments. HP also de
veloped business automation systems that
meet all the transaction processing demands
of tOOay's offices. This includes functions
that are also required in the data processing
side of your company, such as word process
ing, electronic mail, and report writing.

HP's solutions to increasing the productiv
ity of everyone in your office include: the HP
260 Business Computer and the HP 3000
family of integrated information systems.
The strength of HP communications prod
ucts united with the flexibility of these sys
tems lets you place cost-efficient, task
oriented computers where you need them.

Priced from $10,800 to $240,000

HP 260 Small Business Computer
The affordable HP 260 system is designed

for small businesses requiring a powerful yet
easy-to-use computer system. Its uncompli
cated operation is facilitated by softkey-driv
en processing and full-screen display forms
that are tailored to resemble standard busi
ness forms. The user-friendly, reliable HP
260 is fully compatible with its predecessor,
the HP 250.

The HP 260 offers three models, each of
which can be installed by the customer. The
models are differentiated by the amount of
disc storage initially purchased with the sys
tem processor unit (SPU). The same SPU is
provided with each of the models; each model
can be housed in an optional mini-rack cabi
net.

• Exceptionally easy to install and use
• Data file communication with HP 3000

systems
• 16-bit processor
• 192K bytes of system memory
• 320K bytes of user memory (five 64K-byte

partitions)

• Four HP-HIL ports for HP 452620 work
stations (or five ports for RS-232C, RS
422, or current loop asynchronous serial
interfaces)

• HP-IB peripheral interface channel for
parallel disc drives and printers

• HP 260 system software

HP 260 Software Solutions
System software for the HP 260 is

designed to help improve office productivity,
analyze key business statistics, and commu
nicate with management and customers.

IMAGE/260 - This data base management
system simplifies the storing and manage
ment of your business information.

QUERY1260 - Provides a simple method of
instantly accessing information in the IMAGE/
260 data base.

REPORT WRITER/260 - Aids in efficient
ly writing programs to produce reports.

GPL/260 - A Graphics Plotting Library
that allows you to generate graphs, charts,
and overhead slides on a variety of HP
graphics plotters.

The HP 260 also has a broad range of ap
plication software available for meeting the
particular needs of many business types. The
HP 260 can communicate with HP 3000 sys
tems, with HP 250 systems, or with other HP
260 systems, and can also emulate an IBM@
2780/3780 batch terminal. A wide variety of
application software designed by indepen
dent third-party suppliers is also available for
the HP 260.

HP 3000 Business Computers
The HP 3000 family ranges from the en

try-level Series 37 office computer to the
high-performance, interactive Series 68
mainframe. The members of this family
share the Multiprogramming Executive
(MPE) operating system, featuring cache
memory, high-level languages, a variety of
peripherals, remote console capability, the
ability to interchange software without mod
ification, and power failure recovery for sys
tem memory. General-purpose capabilities
include simultaneous transaction processing,
data communications, on-line program de
velopment, and batch operations in COBOL
II, RPG, BASIC, FORTRAN 77, Pascal,
and SPL/3000.

The HP 3000 systems offer a complete da
ta base management and inquiry facility that
provides the basis for developing custom-tai
lored information management systems. The
TurboIMAGE data base management sys
tem offers the capability to describe data
structures, define data relationships, and pro
vide a high-level language interface for ac
cessing and maintaining the information
within the data base. Query13000, a data
base support tool included with
TurboIMAGE, is designed for use by appli
cation programmers and data base adminis
trators. Through the use of Query13000, it is
possible to locate, update, and report on data
within TurboIMAGE data bases.

Programs created for our largest system
can run on our smallest. And vice versa.
This compatibility is one of the HP 3000
family's important strengths.

HP 3000 computers may be interconnect
ed via a network, which can also integrate
them with HP 1000 systems and computers,
such HP personal computers as the Touch
screen families, Vectra, and Portable PLUS,
HP 9000 engineering workstations, and IBM
mainframes.

Applic'ltinll Deve\(,'pm,~ntZllii
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A comprehensive set of application devel
opment tools are available on the HP 3000.
Together, these tools provide valuable serv
ices to data base designers, data base admin
istrators, application programmers, and end
users. Software packages running on the HP
3000 family of computers make HP the per
fect choice for automating your office. See
the "Personal Productivity Center" section
for descriptions of office software packages.

Hewlett-Packard also offers industrial and
manufacturing applications software prod
ucts for the HP 3000.

Netwof~ing ,~!"ld r;a~2'.

CommeJnica~ion!i

HP 3000 users can increase productivity
through high-speed local area networks
(LANs). Hewlett-Packard's LAN/3000
Link and NS/3000 (Network Services) soft
ware make a powerful local network easy to
install, use, maintain, and expand. And you
can expand your network to include multi
vendor communications. The LAN/3000
Link includes everything you need to connect
your HP 3000 to an industry-standard LAN.
And the NS/3000 software provides sophis
ticated networking capabilities.

HP Semiconductor Productivity Net
work provides computer-integrated manu
facturing solutions for the semiconductor
industry, through effective WIP tracking, en
gineering analysis, process control, planning,
facilities monitoring, and cost accounting.

HP Materials Management/3000 helps
you manage the materials planning and con
trol functions of a manufacturing operation.
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Personal Productivity Center

The Personal Productivity Center helps you increase office productivity by sharing infor
mation and resources within your workgroup and throughout your company.

HP Production Management/3000 is an
interactive application system for managing
manufacturing production planning and con
trol.

HP Maintenance Management provides
the tools to better manage your maintenance
tasks, including work order control, preven
tive maintenance scheduling, and spare parts
inventory.

HP Pay automates your company's payroll
functions.

SFD/3000 integrates inventory distribution
control, order processing, and other distribu
tor-oriented functions.

Innovative Productivity Solutions
Hewlett-Packard's Personal Productivity

Center is a powerful office system solution
that integrates personal computing, office au
tomation, distributed data processing, and
telecommunications. Based on the HP 3000
family of business computers, the Personal
Productivity Center enables both office and
data processing staff to share information
and resources.

You can choose from a variety of worksta
tions that complement the versatility and
power of the HP 3000. Our friendly Touch
screen II Personal Computer, Vectra Person
al Computer, the mobile Portable PLUS, and
even the IBMIil PC can serve as a workstation
in the Personal Productivity Center.

With HPDeskManager, the core of the
Personal Productivity Center, members of
your workgroup can send and receive text,
charts, graphs, and spreadsheets, which will
integrate the typically isolated work of indi
viduals into a coordinated team effort.
HPDeskManager features a simple screen
menu that moves you freely from one task to
another in consistent, conversational com
mands.

Hardware and software bundles are priced
from $49,885 to $70,230

HP OFFICE-ASSIST
HP OFFICE-ASSIST services are

designed to aid you in implementing your HP
computer system. They provide you with the
tools, on-site assistance, and product training
you need for successful implementation.

HP OFFICE-ASSIST consists of Custom
er Application Analysis (CAA) and Project
Implementation Assistance (PIA). CAA
provides an assessment of your current busi
ness environment to determine how office
systems applications can best be implement
ed. PIA services address the needs of the of
fice system and HPDeskManager or
HPWord.

To ensure that every office receives a total
productivity solution, the PIA services are in
cluded with each Personal Productivity Cen
ter. PIA consists of the HP OFFICE
ASSIST Implementation Handbook and
Supplements, as well as HPDeskManager
and/or HPWord Administration and Train
ing courses. HP support representatives visit
your site to introduce your project team to
the Personal Productivity Center and main
tain the support you need for your office sys
tem.

The Professional System
This entry-level office solution is based on

the HP 3000 Series 37 computer. The Profes
sional System includes a processor with 1M
bytes of memory, a 55M-byte disc drive and
cartridge tape backup, system console, and
four HP Touchscreen II personal computers.

Software designed for an integrated office
solution is standard with the Professional
System. Easy-to-use HPDeskManager al
lows system users to send and receive
messages, documents, graphics, and spread
sheets.

The Professional System also offers per
sonal computing products. HPMessage is the
gateway into the HPDeskManager electron
ic mail network, allowing passage of
messages and personal computer files to oth
er users in the network, whether those users
have personal computers, terminals, or even
IBM PCs. AdvanceLink software allows you
easy access to HP 3000 applications and pub
lic information facilities. Executive
MemoMaker word processing software can
help business professionals and managers
create polished letters, memos, and reports.

• Series 37 System Processor
IM-byte main memory
HP 2392A console
55M-byte mass storage
67M-byte cartridge tape backup
One modem and six direct connect ports

• Four HP Touchscreen II Personal
Computers

256K-byte standard memory; expandable
to 640K byte

710K-byte dual 3'/2 inch microfloppy disc
drive

MSTM_DOS operating system
HP Personal Applications Manager

(PAM)
HPTouch
12-inch green phosphor high-resolution

display
Block-mode graphics display capability

with HP 3000 software

• HPDesk Manager
HPMessage
AdvanceLink
Executive MemoMaker
HP OFFICE-ASSIST Project Implemen

tation Assistance

The Workgroup System
The Personal Productivity Center concept

of workgroup computing reflects the wayan
organization works. The HP 3000 depart
mental computer and the HP Touchscreen II
personal computer work together to share in
formation and peripherals. This eliminates
many time-consuming tasks and reduces
work duplication for professionals and secre
taries in the office environment.

The Workgroup System includes the HP
3000 Series 37 computer with IM bytes of
memory, two 55M-byte disc drives, cartridge
tape backup, system console, and four HP
Touchscreen II personal computers.
HPDeskManager serves as the office time
management, word processing, electronic
mail, and filing system.

The Workgroup System provides profes
sionals with personal support tools, combin
ing the benefits of the friendly HP
Touchscreen personal computers and the
power of the HP 3000 departmental comput
er. But HP also recognizes the crucial role of
administrative personnel in improving office
productivity. So, the Workgroup System also
includes secretarial word processing, spelling
correction, and list management capabilities.

Overall HP 3000 compatibility ensures
your system's growth path to larger solu
tions. Software is upwardly compatible to
preserve your investment in it, and system
upgrades can be done quickly and easily.

• Series 37 System Processor
1M-byte main memory
HP 2392A console
110M-byte mass storage
67M-byte cartridge tape backup
One modem and six direct connect ports



as well as with others in your worldwide net·
work. Yet you can still choose the personal
computer applications software that best
suits your needs.

• AdvanceLink
• HPMessage

Office System Tools
HPDeskManager is the communications
backbone of the Personal Productivity Cen
ter. It offers a set of tightly integrated funda
mental office facilities: multi-system
electronic mail, basic word processing, per
sonal electronic filing, and time manage
ment. Any HP 3000-compatible terminal or
personal computer, even the Portable PLUS
or Vectra, connected to an HP 3000 comput
er system can access HPDeskManager.

HPWord/3000 is a sophisticated and ex
tremely easy-to-use secretarial word proces
sor that runs on the HP 3000 family of
business computers.

HPWord/150 offers the same user interface
and keystrokes as HPWord/3000, and the
two software products are file compatible;
HPWord/lSO runs stand-alone on the HP
Touchscreen II Personal Computer.

HPSpell is a software subsystem that verifies
the spelling of either individual words or
ASCII documents.

HPLislKeeper is a tool that allows users to
create, edit, find, sort, and print exactly the
information needed in a natural, understand
able form: simple lists.

TDP/3000 is a powerful command-driven
document production system.

HPAccess is an HP Touchscreen applica
tion that provides personal computer users
access to information stored in popular per
sonal computer data bases. HPAccess also
works with HPAccess Central, running on a
host HP 3000, to access IMAGE/3000 data.

• MemoMaker /IBM PC
• Personal Card File/IBM PC
• AdvanceLink/IBM PC
• HPMessage/IBM PC

Services Pack/Touchscreen and
Services Pack/IBM PC - The Services
Pack for the HP Touchscreen II Personal
Computer or the IBM PC consists of those
products necessary to connect the HP Touch
screen II or IBM PC into the Personal Pro
ductivity Center network. This connectivity
means that you can quickly and easily com
municate with members of your workgroup,

Professional Pack/IBM PC - The Profes
sional Pack/IBM PC enables those manag
ers and professionals with IBM personal
computers to become members of the Per
sonal Productivity Center network. The pack
includes word processing and the same per
sonal data base software that's provided for
managers and professionals using HP Touch
screen II Personal Computers, as well as soft
ware that allows IBM PC and HP
Touchscreen users to communicate and
share information.

HP's Personal Productivity Center offers a variety of powerful business systems to meet
your office and data processing needs.

Professional Pack/Touchscreen - The
Professional Pack/Touchscreen fills the
needs of both managers and professionals for
comprehensive word processing, spread
sheets, graphics, personal data base manage
ment, and communications, as well as fast
and easy context switching and da ta transfer
from one application to another. It also en
ables the personal computer user to connect
into the Personal Productivity Center.
• ExecuDesk
• Executive MemoMaker
• Personal Card File
• Charting Gallery
• Deluxe VisiCalc
• AdvanceLink
• HPMessage

• Four HP Toucbscreen II Personal
Computers

512K-byte memory
10M-byte disc drive
MS-DOS operating system
HP Personal Applications Manager

(PAM)
HP Touch
12-inch green phosphor high-resolution

display
Block-mode graphics display capability

with HP 3000 software

• HPDeskManager
HPWord
HPSpell
HPListKeeper
HPMessage
AdvanceLink
ExecuDesk
Executive MemoMaker
Charting Gallery
Personal Card File
Deluxe VisiCalc@
HP OFFICE-ASSIST Project Implemen

tation Assistance

Personal Productivity Center Tools
The Personal Productivity Center offers

unique tools for your information manage
ment needs. These tools improve individual
productivity, as well as the effectiveness of
the entire team, through faster communica
tions, resource sharing, easy information ac
cess, integrated applications, and document
management tools.

Advanced Office Pack - This HP 3000
productivity pack delivers all the software
and implementation assistance necessary to
support a mixed workgroup of managers,
professionals, and secretaries.
• HPDeskManager
• HPWord
• HPSpell
• HPListKeeper
• HPEasyChart
• HPDraw
• Deluxe VisiCalc/3000
• HP OFFICE-ASSIST Project Implemen-

tation Assistance

Secretarial Word Processing Pack 
This is a comprehensive solution to document
preparation and production needs. HPWord
provides secretarial word processing as well
as integrated spelling verification through
HPSpell, while HPListKeeper is available
for personal data management.
• HPDeskManager
• HPWord
• HPSpell
• HPListKeeper
• HP OFFICE·ASSIST Project Implemen-

tation Assistance

Base Pack - Boosting productivity at every
level of the workgroup, from managers and
professionals to secretaries, requires integra
tion of all aspects of personal, business, and
office computing. HPDeskManager com
bines all the necessary elements required to
deliver that increa~ed efficiency.

• HPDeskManager

• HP OFFICE-ASSIST Project Implemen
tation Assistance
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Print Centrall3000 and Print Central/
Touchscreen or Print Central/IBM PC
work together to provide HP Touchscreen
(or IBM PC and PC/XTTM) personal com
puter users with the ability to print personal
computer applications to shared office and
system printers.

HPMenu unifies office software with other
applications through easy-to-use menus.

HPEasyChart is a software subsystem of the
HP 3000 that produces pie, bar, and line
charts, as well as scattergrams.

HPDraw is a graphics software for presenta
tion text and figure design on the HP 3000.

DSG/3000 is a sophisticated interactive sys
tem for creating charts, graphs, production
plans, and other graphic outputs.

HPTelex II enables HP 3000 users to prepare
and send telex messages from HPTelex II,
from HPDeskManager, or from user-written
application programs.

HPConvert/WPS allows batch document
conversion, in both directions, between
HPWord and Wang OIS systems.

ExecuDesk integrates many HP personal
computer software products, allowing you to
transfer information between applications as
well as switch from one application to anoth
er without losing your place.

Executive MemoMaker lets you use your
HP Touchscreen II Personal Computer to
create and revise documents, check spelling,
merge text and Charting or Drawing Gallery
graphics, and combine several documents.

MemoMaker/IBM PC lets you use your
IBM PC to create and revise documents

without complicated word processing com
mands.

Personal Card File or Personal Card
File/IBM PC combines the ease-of-use of a
traditional desktop cardfile with the conve
nience of an automatic telephone dialing de
vice and the power of a computerized
information management system.

Charting Gallery allows you to transfer
confusing columns of numbers from existing
spreadsheets or manually enter data to create
professional-looking charts and graphs.

Drawing Gallery enables you to create such
graphics as text charts, organization charts,
and process flow diagrams, and also includes
a wide range of ready-made pictures to en
hance visual presentations.

Deluxe VisiCalc with Consolidation is the
tool for preparing budgets, forecasting sales
and expenses, or performing other financial
projections.

AdvanceLink or AdvanceLink/IBM PC
HP's AdvanceLinks are communications
software packages that allow your HP
Touchscreen II Personal Computer, IBM
PC, IBM PC/ATTM, or IBM PC/XT to
communicate with almost any computer,
anywhere. An easy-to-use, menu-driven
package, AdvanceLink has file transfer capa
bilities and command file builders for cus
tomizing and automating your data
communications. Popular public data bases
and information facilities are also accessible
at the touch of a finger.

Portable-Desktop Link - The Portable
Desktop Link is a powerful, yet easy-to-use

tool that enables you to form a link between
the IBM PC or PC-XT and the Portable
PLUS computer. The HP-IL interface con
sists of hardware and software that enables
you to transfer information between an IBM
PC and the Portable PLUS.

HPMessagelfor the Touchscreen II Per
sonal Computer or HPMessagelfor the
IBM PC brings the HP Touchscreen II, IBM
PC, or PC/XT user into the HPDeskMan
ager electronic mail network.

TextCharts/IBM PC is appropriate for
IBM PC users who desire presentation-quali
ty text on paper or overhead transparencies.

'·IBM PC/Xl'· and PC/Al'· are U.S. trademarks of Inlerna
tional Business Machines COfporation.

MS'· DOS is a U.S. trademark of MicroSoft Corp.

"IBM@ is a registered U.S. trademark of International Business
Machinas Corporation.

Deluxe VisiCalc@ is a registered U.S. trademark of VisiCorp.
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This chart briefly summarizes HP's busi
ness computer products. Refer to the "Per
sonal Computers and Calculators" section of
this catalog for complete descriptions of the
Touchscreen lIs, Vectra, and Portable
PLUS. Peripheral and accessory product de
scriptions are in the "Peripherals" section of
this catalog.

If you have more questions about a com
puter or its usefulness for your application,
please call the local Hewlett-Packard Sales
and Service Office listed in the telephone di
rectory white pages, or see page 774. Ask for
the computer department.
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Operating MPE MPE MPE MPE MPE MPE
System

Languages BASIC, COBOL II, BASIC, COBOL II, BASIC, COBOL II, BASIC, COBOL II, BASIC, COBOL II, BASIC, COBOL II,
FORTRAN 77, Pascal, FORTRAN 77, Pascal, FORTRAN 77, Pascal, FORTRAN 77, Pascal, FORTRAN 77, Pascal, FORTRAN 77, Pascal,
RPG, SPU3000 RPG, SPU3000 RPG, SPU3000 RPG, SPU3000 RPG, SPU3000 RPG, SPU3000

Memory 512K bytes, expands to 1M bytes, expands to 2M 1Mbytes, expands to 3M 2M to 4M bytes 4M to 8M bytes 4M to 8M bytes
2M bytes bytes bytes

Mass 55M-byte disc, plus 55M-byte disc, plus Combinations of discs up Disc drive to 4.2G bytes Disc drive to 4,2G bytes Disc drive to 9.7G bytes
Storage combinations to 2.1G byte combinations to 2.1G byte to 3.2G bytes

Terminal 7point-to-point, 7point-to-point, 60 poinHo-polnt, 120 point-to-point. 120 point-to-point. 336 point-to-point.
Connections expands to 14 expands to 28 expands to 92 expands to 152 expands to 152 expands to 400

Data Comm. 1 3 3 7 7 24
Links
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Engineering Workstations - An Overview

The HP 9000s are HP's family of 16- and
32-bit technical computers. Designed prima
rily for scientific and engineering tasks, they
cover a wide spectrum of applications rang
ing from simple instrument control to com
plete computer-aided design (CAD) and
manufacturing (CAM). The HP 9000s are
divided into three series-Series 200 and 300
(16/32-bit) and Series 500 (32-bit).

The HP 9000 is a true "family", with
many things in common--common technolo
gy, operating systems, languages, peripherals
and networking. There are also common ap
plications: while each model is optimal for a
specific task, it can also take on the functions
of the others, so there is an economy of "over
lap" without going to an entirely new com
puter.

HP 9000 Technology
Technology for the HP 9000 computer

family was developed both within and with
out HP. The Motorola MC 68000 micro
processor, a 16-bit computer chip with a 32
bit internal data path, has been an industry
standard for l6-bit computers for a number
of years and is regarded as both inexpensive
and reliable. It is available in 8 and 12.5
MHz versions, both of which have been im
plemented on the HP 9000 Series 200 com
puters. On the new Series 300 computers,
two different Motorola CPUs are available:
the 10 MHz MC68010, for use in an entry
level to mid-range configuration, and the
16.6 MHz MC68020, which is an especially
effective high speed processor. One megabyte
of RAM is standard with both, expandable
up to 7.5 megabytes.

The 32-bit chip was developed by HP as a
means of increasing speed and accuracy and
decreasing size. It delivers over 450,000 tran
sistors placed in an area about a quarter-of
an-inch square, with an execution speed of I
million IPS. The 32-bit CPU and its sister
RAM chips became the basis for the HP
9000 Series 500 computers.

Series 200
The Series 200 computers are ideal for sci

entific and engineering applications requir
ing both high speed and data-handling
capabilities, while remaining relatively low
cost. They can serve in stand-alone computer
applications, as instrument controllers, or as
computer-a ided design / man ufacturing
(CAD/CAM) systems when the computing
capability of a mainframe or superminicom
puter is not required.

The Series 200 machines can also be in
terfaced to a Series 500 machine as a 'front
end' workstation to feed design data to the
32-bit machine for computation and then re
ceive it back for graphic evaluation or addi
tional rework.

Series 200 computers are available in a
small "personal" model, a low-cost modular
workstation, a modular rack-mount control
ler, a desktop workstation and a high-per
formance workstation.

Series 300
The newest entry to HP's line of modular,

high-performance workstations is the Series
300. This highly compatible system is
designed to give more performance at lower
prices, with maximum flexibility in the fore
front of design.

The Series 300 offers several advantages
over its predecessors: Lower en try price
makes it suitable for dedicated instrument
control applications. Better performance at
the high end means more control with com
plex engineering design and scientific compu
tational problems. A variety of display
systems lets the Series 300 adapt precisely to
the customer's needs. And most importantly,
a growth path is achieved from low end to
high end in computational performance, I/0
capability and displays, with compatibility
across hardware boundaries for operating
systems and application software alike.

At introduction Series 300 supports the
full range of memory and access cards of the
Series 200, as well as most of its software. It
supports BASIC and Pascal, and HP-UX, a
System V UNIX· which in turn supports
new networking products and offers libraries
of Starbase Graphics, HP Windows 9000
and DIO libraries for instrument control.

Series 300 computers are available in two
levels of product structure: Mix-and-Match
systems, which provide the flexibility of
choosing from an array of components, and
Bundled Systems, providing prepackaged
choices for specific applications.

Series 500
Series 500 computers are among the most

powerful for their size ever built, having the
full 32-bit data-addressing capability oflarg
er mainframes and minicomputers. As pow
erful as they are, Series 500 computers can
be made even more powerful by the simple
addition of plug-in CPU cards, which can in
crease the power and speed of a Series 500 up
to 2.8 times.

Any computation-intensive application is
the logical proving ground for a Series 500
machine-three-dimensional modeling, fi
nite element analysis, complex mathematical
matrices, noise and stress analysis, and com
puter-aided design. As the "high end" in a
Series 200-500 coupling, they can form the
computational basis for the most complex
and demanding tasks, while leaving the Se
ries 200 machines to do the other relatively
simpler tasks in the project.

Series 500 machines are available as an in
tegrated desktop workstation, a modu
lar /rack computer, or a stand-alone console
for multi-user environments.

Languages and Operating Systems
HP 9000 computers have a full comple

ment of programming languages to enhance
their computational abilities.

HP BASIC is a highly enhanced version of
standard BASIC that is simply and logically
structured yet immensely powerful. It has
clear, high-level graphics commands, respon
sive instrument control, and easy, interactive

program editing and debugging. And HP
BASIC includes its own operating system,
needing no other to run. It operates on all
models of Series 200 and 300, and the Model
520.

HP Pascal is a highly sophisticated tool for
the advanced programmer. A compiled lan
guage. it offers high speed and the ability to
"fine tune" the machine to a specific applica
tion. It has powerful and versatile program
ming structures and extensive debugging
capabilities. Like HP BASIC, HP Pascal has
its own operating system, and operates on all
models of Series 200 and 300.

Besides BASIC and Pascal, HP provides
the HP-UX operating system, HP's imple
mentation of System V UNIX· developed by
AT&T. HP-UX is fully compatible with
standard UNIX systems, providing access to
a wide expanse of software. HP-UX features
a choice of languages - Pascal, FORTRAN
77 or C. In addition, HP-UX contains exten
sions such as virtual memory, multiple CPU
support+, multi-tasking and single- or multi
user capabilities, and a rich assortment of en
gineering tools. For complex problems in
volving several software programs, HP-UX
also offers the ability to connect several pro
grams together via a simple set of commands.
It operates on Models 220 and 236, and all
Series 300 and 500 models.

Appliclt,:m S,OltvICii'P

A rich assortment of application software
is available for HP 9000 computers, both
from HP and third parties via the HP PLUS
program. Included are packs for office and
project management, packs aimed at the sci
entist or engineer for analysis and design,
and highly specialized packs for software and
data base development. Both HP and HP
PLUS offer the user more than 300 software
packs, with the list growing constantly.

Interta ."n',,' ~,>,i~,

Available with the Series 200, 300 & 500
hardware are interfaces and peripherals that
embrace a wide variety of computer applica
tions. The most comprehensive is HP-IB
(HP's implementation of IEEE Standard
408-1978) which ensures compatibility be
tween HP computers and peripherals. In ad
dition, there is the Human Interface Link
(HP-HIL) for daisy-chaining input devices,
RS-232, GPIO, BCD, Asynchronous 8-chan
nel Multiplexer, Data Communications, Col
or Video and others.

Peripherals for HP 9000 computers com
prise one of the largest selections in the in
dustry--mass storage devices, printers,
plotters, graphics tablets, digitizers, a mouse,
and modems. In addition, the HP 9000 fami
ly is compatible with many of HP's instru
ments.
+Series 500 machines only
'UNIX is a trademark ot AT&T
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Series 200 Family

HP 9000 Series 200
The Series 200 is HP's line of technical worksta tions, based on the Mo

torola MC68000 family of micro-processors, with 16/32-bit internal ar
chitecture. For engineering or scientific calculations which require high
speed and data-handling capabilities, Series 200 computers can provioe
cost-effective, reliable performance.

Series 200 Technical Computers include Models 216, 217, 220, 226
1236, and 237 (ordered as Models 9816, 9817, 9920, 9826, 9836, ana

9837).

Series 200 Base Systems
Model 217

The Model 217 is a capable, attractively priced modular workstation
with an MC6801 0 processor. The Model 2171\ box computer has built-in
HP-IB and RS-232 interfaces, internal memory capacity up to 6.14
Mbytes and six backplane slots. It also offers the HP Human Interface
Link (HP-HIL) for daisy-chaining input devices such as the optional key
board and mouse. The Model 217 IS compatible with BASIC 3.0 and Pas
cal 3.0.
Model 220

The Model 220 Modular Computer is rack-mountable with separately
available keyboards, monitors, and disc drives. It can serve in complex
design and engineering problems and is compatible with HP instruments
for all types of measurement, test, and control applications.

The Model 220A has 128 Kbyte RAM, built-In HP-IB interface, and a
15 slot backplane, and is compatible with BASIC 3.0, Pascal 3.0 and
SRM. The Model 220U has the 12.5 MHz processor and will support 3.07
Mbyte internal RAM. It includes the HP-IB interface and elgbt back
plane slots. It is compatible with BASIC 3.0, Pascal 3.0, SRM, and single
or multi-user HP-UX.
Model 226

The Model 226 Technical Computer is equally at home in instru
ment/test control applications or computational assignments, and is ideal
for CAT applica tions.

The Mouel 226A features a 178mm (7-inch) monochrome CRT with
400x300 graphics. 128 Kbyte internal RAM, integrated 5'/, inch flexible
disc drive. integrated keyboard. and HP-IB interface. It has an eight-slot
backplane, can support up to 2.05 Mbytes internal RAM, and is compati
ble with BASIC. HPL, Pascal, and SRM.
Model 236

The Model 236s are the most integrated of the Series 200s and have
applications from electronic desi~n to mechanical drafting to com]luter
ized graphics. The Models 236A C (base systems) and Models 236S/CS
(bundled systems) feature the 8 Hz processor board, while the Models
236U/CU (base systems) and Models 236T/CT (bundled systems) have
the 12.5 MHz processor.

The Model 236A Technical Computer features a 310mm (12-inch)
monochrome CRT with 512x390 graphics, 128 Kbyte internal RAM, two
integrated 5'/, inch flexible disc drives, integrated keyboard and HP-IB
inter.face. It ha.s an ei.ght-slot backplane, supports up to 2.05 Mbyte RAM,
and IS compatIble With BASIC 3.0 and Pascal 3.0. The Model 236C in
cludes the integrated keyboard, interface, disc drives, eight backplane
slots and RAM' capacity of the Model 236A, but substitutes a 11' color
CRT with 512x390x4 programmable map graphics and 4,096 color
shades. It is compatible witli BASIC 3.0 and Pascal 3.0.

The Model 236U has the 12.5 MHz processor. and the same CRT, key
board, disc drives, backplane slots and interface as the Model 236A. It is
comp'atible with BASIC, HPL, Pascal, and single- or multi-user HP-UX.
It will support up to 1.54 Mbyte internal RAM. The Model 236CU also
has the 12.5 MHz processor, and features the same keyboard, color CRT,
interface, backplane slots and disc drives as the Model 236C. In addition
to BASIC and Pascal, it is also compatible with single- or multi-user HP
UX. It will also support 1.54 Mbyte internal RAM.

Series 200 Bundled Systems
Model 216

The Model 216S has a 229mm (9-inchl monochrome CRT with
400x300 graphics, detached keyboard, 384 Kbyte internal RAM, plus an
additional 128 Kbyte RAM (512 Kbyte total), and two backplane slots. It
is compatible witli BASIC, HPL and Pascal. HP-IB and RS-232C inter
faces are built in. An option (opt. 256) is provided to delete BASIC and
256K RAM if desired.
Model 217

The Model217H includes the Model 217A base system, plus 512 Kbyte
Ram, the HP-HIL keyboard, and a 322mm (14-inch) monochrome moni
tor with alpha/graphIcs composite video interface cards. It is compatible
with BASIC 3.0 and Pascal 3.0. Model 217L includes these features in
addition to a base system with I Mbyte RAM and single-user HP-UX.
Model 220

The Model 220S includes the Model 220A base system plus 2M HP-IB
cable, rack mount kit, HP 98203A keyboard and 3M extension cord, HP
98204A Composite Video Card set, and an additional 512 Kbyte RAM
(640Kb totall' It includes BASIC 3.0 and Pascal 3.0.

The Mode 220T is based on the Model 220U base system, includes
1.02 Mbyte RAM, and single- or multi-user HP-UX. It also includes the
HP 98204A keyboard, HP-IB interface, and Composite Video Card set. It
has an II-slot backplane and is compatible with BASIC, Pascal and
SRM.
Model 226

The Model 226S Computer includes the Model 226A base system, an
additional 512 Kbyte RAM (640Kb RAM total), BASIC 3.0, Pascal 3.0
and SRM.



Model 216 Model 217

Model 236
The Model 236CS includes the Mudel 236C base color system,

with an additional 512Kb RAM (640Kb total), BASIC 3.0 and Pas
cal 3.0. It has six backplane slots.

The Model 236S is based on the Model 236A, includes 512 Kbyte
additional RAM (640Kb RAM tota\), BASIC 3.0 and Pascal 3.0. Six
backplane slots are standard.

The Model 236T is based on the Model 236U, includes four back
plane slots, 1.02 Mbyte RAM, and single- or multi-user HP-UX with
C, FORTRAN 77, and HP Pascal Compilers, MC68000 Assembler,
and Graphics/9000 DGL.

The Model 236CT is based on the Model 236CU base color system,
and includes 1.02 Mbyte RAM, single- or multi-user HP-UX with C,
FORTRAN 77, HP Pascal Compilers, MC68000 Assembler, and
Graphics/9000 DGL.
Model 237

The Model 237 is a high-performance graphics workstation featur
ing high-resolution display and a 12.5 MHz processor. It provides the
power and speed required by engineers and scientists involved in labo
ratory analysis, printed and integrated circuit board design, mathe
matical modeling, statistics, and 2-D mechanical drafting.

The Model 237H features the 12.5 MHz processor with memory
management hardware and cache memory. a 431 mm (17-inch)
monochrome display with 1024x768 resolution and bit-mapping ca
pabilities. built-in HP-IB floating-point math hardware, the HP-HIL
keybuard, mouse, and 512 Kbyte RAM.

Languages and Operating Systems
HP 98601A ROM-based BASIC 2.0 Language System. Includes one
system ROM board, BASIC 2.0 Language Manual Kit, and BASIC
2.0 Utilities Pack.
HP 98602A ROM-based BASIC 2.0 plus extensions 2.1. Includes
one ROM board, BASIC 2.0 with Extensions Manual Kit and BA
SIC 2.0 Utilities Pack.
HP 98603A ROM-based BASIC 4.0 Language System. Includes 1
ROM-based system board, HPL 4.0 Language Manu\ll Kit and BA
SIC 4.0 Utilities Pack.
HP 98604A ROM-based HPL 2.0 Language System. Includes one
system ROM board, HPL 2.0 Language Manual Kit, and HPL 2.0
Utilities. (Not available for Models 220 or 236C).
HP 98613A RAM-based BASIC 3.0 Language System. Includes
system flexible disc and Language Extensions disc, BASIC 3.0 Lan
guage Manual Kit, and BASIC 2.0 Utilities Pack.
HP 986138 RAM-based BASIC 4.0 Language System. Includes
system flexible disc and Language Extensions Disc, BASIC 4.0 Lan
guage Manual Kit and BASIC 4.0 Utilities Pack.
HP 98614A RAM-based HPL 2.0 Language System. Includes Sys
tem Flexible disc, HPL 2.0 Language Manual Kit, and HPL 2.0 Util
ities Pack. (Not available for Models 220 or 236C).
HP 986158 RAM-based Pascal 3.0 Language System. Includes Sys
tem Flexible disc set and Pascal 3.0 Language Manual Kit.
HP 98615C RAM-based Pascal 3.1 Language System. Includes sys
tem flexible disc set and Pascal 3.1 Language Manual Kit.
HP 98670A Single-user HP-UX Operating System.
HP 98680A Multi-user HP-UX Operating System.

HP 9000 Series 200
9816S Model 216S Computer w/BASIC
9817A Model 217 A Computer
98l7H Model 2l7H Computer w/ 5l2Kb RA\f, key

board and terminal
9817L Model217L Computer w/I Mb RAM. key

board, terminal & single-user HP-UX.
9920A Model 220A Modular Computer
9920U Model 220U Modular Computer w/12.5 MHz

Processor
9920S Model 220S Modular Computer w/keyboard,

BASIC, Pascal, 640 Kb RAM
9920T Model 220T Modular Computer w/12.5 MHz

Processor, single-user HP-UX, keyboard
Multi-user HP·UX

9826A Model 22M Computer
9826S Model 226S Computer w/640 Kb RAM,

BASIC, Pascal, SRM
9836A Model 236A Computer

Price
S".l SO

3.495

6.5\0

9.495
4.500

5.700

~.ooo

11.000
1:.500
9.535

I 1.555
: 2.4 70

9836C Model 236C Color Computer
9836U Model 236U Computer w/12.5 MHz Processor
9836CU Model 236CU Color Computer w/12.5 MHz

Processor
9836CS Model 236CS Color Computer w/640 Kb

RA\f, BASIC, Pascal
9836S Model 236S Computer w/640 Kb RAM.

BASIC, Pascal
9836T Model 236T Computer w/12.5 MHz Processor,

1.02 Mb RAM, single-user HP-UX
Multi-user HP-UX

9836CT Model 236CT Color Computer w/12.5 MHz
Processor, 1.02 Mb RAM, single-user HP-UX
Multi-user HP-UX

9837H Model 237H Computer w/12.5 MHz
Processor, monitor, keyboard, 5l2Kb RAM, mouse

! 5.590
i3.595

17.'] 0

I K. 50f)
20.00()

2 1. "00
2J.DOl)

I·UOO
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Model 220

Series 200 Interfaces
HP 50961A (opt. 200) SRM Coax Adapter and Inter-

face
HP 98255A EPROM Card
HP 98259A Magnetic Bubble Memory
HP 986208 DMA Controller Card
HP 98622A GPIO Interface
HP 98623A BCD Interface
HP 98624A HP-IB Interface
HP 98625A/8 High-speed HP-IB Interface
HP 98627A RGB Color Interface
HP 98628A Data Communications Interface
HP 98630A Breadboard Card
HP 98640A Analog-to-Digital Computer
HP 98641A RJE Interface
HP 98644A Serial Interface
HP 98691A Programmable Datacomm Interface
HP 9888A Bus Expander

Price

$945
300

1,900
500
3'1'1
38'1
330
605

1,010
485
320
990

1,250
190
650

3.530

Series 200 Interfaces
Interfaces for Series 200 computers include:
HP 50961A #200 Coax Adapter and Interface. Allows connection to
Shared Resource Management (SRM) system.
HP 98255A EPROM Card. Contains 16 sockets for EPROMS to
allow up to 256Kb of storage using INTEL 27128A EPROMs or
equivalent.
HP 986208 DMA Controller Card. Server has DMA built in.
HP 98622A GPIO Interface. Provides 16 bits of latched inp~t a.nd
output data for bidirectio~al information transfer, and permIts In
terfacing to GPIO-compatlble eqUipment.
HP 98623A BCD Interface. Connects the Series 200 computer with
bit-parallel, digit-parallel, binary-coded decimal devices for data in
put.
HP 98624A HP-IB Interface. Allows communication with as many
as 14 HP-IB compatible instruments.
HP 98625A/8 High-speed Disc Interface for connection of disc
drives and other devices to Series 200/300 computers.
HP 98627A RGB Color Interface. Includes four BNC cables.
HP 98628A Data Communications Interface. Provides ):loth protoc?l
management and electrical levels for asynchronous senal communi
cations.
HP 98630A Breadboard Card. Allows the user to customize his own
interface cards. Provides the basic circuitry needed to interface to the
Series 200 backplane.
HP 98640A Analog-to-digital converter. Provides seven channels of
55,000-reading-per-second data acquisition.
HP 98641A RJE Interface. Includes DTE (male cable).
HP 98644A Serial Interface. Provides bit-serial communication be
tween the Series 200 computers and asynchronous EIA RS-232C de
vices.
HP 98691A Programmable Datacomm Interface. Provides broad ~a

pabilities that can be tailored to meet speCial datacomm and/or senal
Interfacing needs.
HP 9888A Bus Expander. Provides a total of 16 additional card slots
for all Series 200 computers, with eight slots for either memory or
I/O and eight slots for memory only.

Languages and Operating Systems
HP 9860lA ROM-based BASIC 2.0
HP 98602A ROM-based BASIC 2.0 w/extensions

2.1
HP 98603A ROM-based BASIC 4.0 Language

System
HP 98604A ROM-based HPL 2.0
HP 98613A RAM-based BASIC 3.0
HP 986138 RAM-based BASIC 4.0 Language

System
HP 98614A RAM-based HPL 2.0
HP 986158 Pascal 3.0
HP 98615C RAM-based BASIC 4.0 Language

System
HP 98670A Single-user HP-UX
HP 98680A Multi-user HP-UX

Price
$1,415

3,000

2,500
1,41 '1

860

860
3'1'1
995

995
2,500
4,000

System Software
Numerous software packages are available for the Series 200 com

puters, including programs for computer-aided design, mechanical
engineering, mathematics and statistics, and project and office man
agement.
HP 45413G/H Single-/Multi-user Calculator/HP-UX. Provides the
functionality of an HP Series 10 calculator with HP's popular calcu
lator functions-math, statistics, trigonometry and finanCial.
HP 45420G/H Single-/Multi-user MemoMaker HP-UX. Word
processor for memos, business letters or reports.
HP 45438G/H Single- /Multi-user Management Solution/HP-UX.
Bundled Software package, includes MemoMaker, Multiplan and
MicroTrak at a 15% savings over the combined list price of the three
individual packs.
HP 454628 Picture Perfect™. Interactive graphics software that
transforms your data into pie, vertical bar, horizontal bar, line and
combined bar/line charts.
HP 454638 Diagraph™ Clip art software, allows you to create a
variety of professional-looking presentation aids, organizational
charts, flow charts, diagrams, forms, signs and word charts.
HP 454728 User-Definable Softkeys. Provides user-definable
softkeys, enhanced editing features and a caps lock indicator.
HP 45473G/H Single-/ Multi-user Multiplan'" /HP-UX. Electronic
worksheet designed for financial modeling, planning, forecasting and
other analytical tasks.
HP 454758 Games/200. Challenge your computer with Robot Tank
and Cribbage.
HP 454808 Data Grapher /200. A data analysis and display tool that
turns numbers into graphs and charts. Files can be merged with HP
TechWriter.
HP 45515G/H Single- / Multi-user TK!Solver'" /HP-UX. Equation
solving software package that allows you to solve complex mathemat
ical models that cannot be easily done with programming languages,
calculators or spreadsheets.
HP 45516G TK!SolverPack'" /HP-UX Financial Management.
Designed to work with TK!Solver. Models include compound. interest,
net present value, debt service, cost of eqUity capital, finanCial state
ment analysis, stock option pricing, bond swaps, convertible debt and
bond refunding decision.
HP 45517G TK!SolverPack'" /HP-UX Mechanical Engineering.
Designed to work with TK!Solver. Includes elastic beam bending,
springs, area moment of inertia, Mohr's circle, rotational systems,
heat transfer, fluid flow and hydraulics.
HP 45518G TK!SolverPack'" /HP-UX Building Design and Con
struction. Designed to work with TK!Solver. Models inc.lude. beam
and column design, mortgages, payment on energy savIng Invest
ments, heating costs and solar heat gain, construction cost estimation
and calculations for rafters and stairs.
HP 45519G TK!SolverPack'" /HP- UX Introductory Science.
Designed to work with TK!Solver. Models include Chemistry, Biolo
gy, Physics, Thermodynamics and population studies.



Model 226 Model 236 Model 237

HP 45524G/H Single-/Multi-user MicroTrak™ /HP-UX. Project
Management package, used to plan projects, coordinate resources,
track accompanying costs, evaluate 'what-if scenarios, quickly gen
erate reports and easily print time-scaled schedules.
HP 455378 Graphics Editor /200. General purpose drawing tool for
creating charts and diagrams such as flowcharts, organizational
charts, process flow diagrams and text slides. Files can be merged
with HP TechWriter.
HP 455388 Text Editor /200. An easy-to-use text processor for cre
ating reports, memos and high-quality letters.
HP 97038JA Context MBA™ - Performs electronic spreadsheet,
word processing, business graphics, telecommunications, and data
management.
HP 98305 Engineering Graphics System/200 (HP EGS/200) - A
computer-aided design and drafting system that allows you to create
schematics of electronic designs, printed circuit board artwork, 2D
mechanical drawings, and other engineering drawings.
HP 98360 HP-DRAFT. A very fast, flexible. general-purpose draft
ing package with options for mechanical engineering drawings.
HP 98693A SRM Access Utilities for HP-UX. Allows Series 200
HP-UX systems to transfer files to/from the SRM system and to
chase SRM peripherals.
HP 987918 DECTM VT100/HP2622 Emulator Software - Provides
emulation of Digital Equipment Corporation's VT100, and HP
2392A terminals.
HP 98792 TEK™ 4010/HP 2622 Emulator Software - Provides em
ulation of Tektronix 4010 graphics terminal and HP 2622 terminal.
HP 98795A IBM 3278 Emulator Software - Provides IBM™ 3278
Model 2 terminal emulation when used with the 98695A interface.
HP 98797 RJE Emulator for single-user HP-UX.
HP 98798 RJE Emulator for multi-user HP-UX.
HP 98815 Graphics Presentation - Produces bar, line, and pie charts.
and features four character fonts and seven color choices for paper or
overhead slides.
HP 98817 Project Management - Analyzes project networks using
CPM, PERT, and MPM techniques, with output in GANTT chart
form.
HP 98819 HP TechWriter. A Document Editor that allows you to
merge words and graphics in one document.
HP 98820A/B/C Statistics Library - Contains Part I and Part II,
including basic, general, and regression statistics, and an advanced
library of general statistics.
HP 98821 Numerical Analysis Library /200 - Has seven main sec
tions; root finders, numerical intention, ode solvers, eigen and fourier
analysis and interpolation.

•Runs on Series 300 with compatibility hardware. See the following section for more Series 300
software and hardware.

Context MBA'" is a trademark of Context Management Systems.
DEC'" is a trademark of Digital EqUipment Corporation.
TEK'" is a trademark of Tektronix Corporation.
IBMT

" is a trademark of International Business Machines.
Picture PerfectT

" is a trademark of Computer Support Corp.
Oiagraph'" is a trademark licensed to Computer Support Corp.
TK!Solver & TK!SolverPack are registered trademarks of Software Arts, Inc.
Multipian is a registered trademark of MicroSoft Corp.
MicroTrak is a trademark of SofTrak Systems

Series 200 System Software
HP 45413G Calculator/HP-UX
HP 45413H Calculator/HP-UX
HP 45420G MemoMaker@/HP-UX

Price
S75
150
195

HP 45420H MemoMaker@/HP-LX
HP 45438G The Management Solution/HP-UX
HP 45438H the Management Solution/HP-UX
HP 45462B Picture Perfect™
HP 45463B Diagraph™
HP 45472B User-definable Softkeys
HP 45473G Multiplan""/HP-UX
HP 45473H Multiplan@/HP-UX
HP 45475B Games/200
HP 45480B Data Grapher/200
HP 45481 B Context MBA™
HP 45515G TK'Solver@/HP-UX
HP 455l5H TK!Solver®/HP-UX
HP 455l6G TK!SolverPack®/HP-UX

Financial Management
HP 455l7G TK!SolverPack@/HP-UX

Mechanical Engineering
HP 45518G TK'SolverPack@ /HP-UX

Building Design and Construction
HP 455l9G TK!SolverPack@/HP-UX

Introductory Science
HP 45524G MicroTrak™/HP-UX
HP 45524H MicroTrak™/HP- UX
HP 45537B Graphics Editor /200
HP 45538B Text Editor /200
HP 98305 HP EGS/200
HP 98360 HP-DRAFT
HP 98693A SRM Access for HP-UX Systems
HP 98791B DEC™ VT100/HP2622 Emulator Soft

ware
HP 98792A TEK™ 40l0/HP 2622A Terminal Emu-

lator
HP 98795A 3270 Display Station Emulator
HP 98797A RJE Emulator for single-user HP-UX
HP 98798A RJE Emulator for multi-user HP-UX
HP 98815 Graphics Presentation
HP 98817 Project Management
HP 98819 HP TechWriter
HP 98820A Statistics Library
HP 98820B Statistics Library Part I
HP 98820C Statistics Library Part II
HP 98821 Numerical Analysis Library/200

$395
I. i 18
2.! 59
*595
*(,95

79
345
"95
49

*295
795
499
999

125

125

125

125
775

1.550
*J45
*]75

10.000
!2.000

)()O

'00

350
300

1,010
2,:~ 25

750
~;uO

795
l.:;UO

925
750
5UO
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Price
$300
$325
$995
$225
$148
$205

$720/$1,010
$170
$150

Series 300 with Board Options

HP 9000 Series 300
The new Series 300 is a modular family of high performance tech

nical workstations designed for instrument control and computer
aided design applications. Series 300 was developed with maximum
flexibility in mind, allowing users to build a system directly in rela
tionship to their needs. Two levels of product structure are available:
a full range of Mix-and-Match component products, making it feasi
ble to custom-tailor a product, and Bundled systems for choosing an
appropriate system with minimal time invested.

The two CPU's offered are based on the Motorola MC68010
(Model 310) and MC68020 (Model 320) with a 32-bit internal archi
tecture. Users may choose from five bit-mapped display offerings with
low or high resolution monochrome and color.

Series 300 can boast high speed and excellent performance from
low end to high end.

Individual Modular Components
The following components are designed for use in Mix-and-Match

configurations. For peripheral compatibility information see the In
terfacing Summary, page 83.
SPUs
Model 310

HP 98561A Model 310 SPU with 10 MHz 68010 processor. In
cludes I Mbyte built-in RAM, HP-IB, RS-232, audio. HP-HIL and
512x400 B/W bit-mapped display interfaces. A battery-backed real
time clock is standard. Box includes slot for CPU board and slot for
display board, plus 4 I/O slots for additional memory or I/O cards.
Keyboard and monitor are not included.
Model 320

HP 98561B Model 320 32-bit SPU with 16.6 MHz 68020 proces
sor board which includes a 16 Kbyte cache and MC68881 floating
point coprocessor. The SPU box also contains the HP-IB/HP
HIL/RS-232 battery-backed real-time clock interface card and I
Mbyte RAM card. Two 010 slots are available for adding additional
memory or I/0. Keyboard, video board and monitor must be ordered
separately.
Bit-Mapped Displays

HP 98542A Medium Resolution monochrome bit-mapped video
board. 512x400 pixels displayed.
HP 98543A Medium Resolution color bit-mapped video board.
512x400 pixels, 16 colors.
HP 98544A High Resolution monochrome bit-mapped video
board. 1024x768 pixels displayed,
HP 98545A High Resolution color bit-mapped video board.
1024x768 pixels. 16 colors.
HP 98546A Medium Resolution B/W alpha/graphics video board
set for Series 200 display compatibility. 512x390 graphics pixels.

Monitors
HP 35731A1B 12" Monochrome Monitor, 60 Hz, 115 VAC, for
use with 98542A video board or 98561 A video output.
HP 35741A/B 12" Color Monitor, 60 Hz, 115 VAC, for use with
98543A video board.
HP 98781A 17" High Resolution Monochrome Monitor, 60 Hz,
115 VAC, for use with 98544A video board.
HP 98782A 19" High Resolution Color Monitor, 60 Hz, 115 VAC,
for use with 98545A video board and 98700H Graphics Display
System.

HP-HIL Input Devices
HP 35723A HP-HIL Touchscreen bezel. For 12" monitors 35731A
and 35741A.
HP 46020A HP-HIL Keyboard. U,S. ASCII version.
HP 46060A HP-HIL Mouse.
HP 46081A HP-HIL ID Module.
HP 46082A/B 15/30 Meter Remote Extension.
HP 46083A HP-HIL Knob.
HP 46084A HP-HIL Security ID Module.
HP 46085A HP-HIL Control Dial Box.
HP 46086A HP-HIL 32-Button Box.
HP 46087A HP-HIL Digitizer, ANSI A/ISO A4-size. Opt. 001
adds the 46089A 4-button cursor w/crosshair.
HP 46088A HP-HIL Digitizer, ANSI B/ISO A3-size. Opt. 001
adds the 46089A 4-button cursor w/crosshair.
HP 46089A 4-button cursor for 46087/88.

Upgrades
HP 98242A I/O Card Cage Upgrade Kit. Four slot I/0 card cage
for 98561A having no built-in I/O (opt. 004).
HP 98243A Series 300 Processor Upgrade Kit. Includes HP
IB/HP-HIL/RS-232/battery-backed real-time clock interface
card.
HP 98568A Direct connect passive I/O expander for Series 300
SPUs. Attaches directly to 98561 A/B adding 8 I/O slots for addi
tional memory, I/O or accessory cards.
HP 98701A Additional four planes of graphics memory for the
98700H.
HP 98710A Graphics Accelerator for the 98700H.

Series 300 Modular Components
HP 35723A HP-HIL Touchscreen Bezel
HP 35731A/B 12" Monochrome Monitor
HP 35741A/B 12" Color Monitor
HP 46020A HP-HIL Keyboard
HP 46060A HP-HIL Mouse
HP 46081 A HP-HIL ID Module
HP 46082A/B 15/30 Meter Remote Extension
HP 46083A HP-HIL Knob
HP 46084A HP-HIL Security ID Module
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Series 300 and Display Options
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HP 98580A - Measurement Automation System

Based on Model 310, offers I Mbyte RAM standard, 35731A 12"
monochrome monitor, 46020A Keyboard, BASIC 4.0. Includes a 10
MHz MC68010 Processor, HP-IB, RS-232, HP-HIL and medium
resolution monochromatic video interfaces, battery-backed real-time
clock, four slot card cage for additional memory. I/O and access
cards.
HP 98581A - Entry Design Automation System

Based on Model 310, consisting of 98561 A SPU opt. 003, 98543A
medium resolution color Video Board, 35741A 12" Color Monitor,
46020A Keyboard, Includes a 10 MHz MC 68010 processor with a
built-in I Mbyte RAM, HP-IB, RS-232, HP-HIL Interfaces. bat
tery-backed real-time clock, a four-slot card cage for additional mem
ory, I/O and accessory cards,
HP 98582A - High Performance Computer Aided Engineering
System

Based on Model 320, high resolution monochrome system consist
ing of 985618 SPU, 98257A RAM Card, 98544A high resolution
monochrome Video Board, 98781 A 17-inch monochrome monitor,
46020A Keyboard. Included 2 Mbytes RAM, HP-IB, RS-232, HP
HIL interfaces, battery-backed real-time clock, one I/O card slot is
available for adding a memory, I/O or accessory card.
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HP 46085A HP-HIL Control Dial Module
HP 46086A HP-HIL 32-Button Box
HP 46087A HP-HIL, Digitizer, Ansi A/ISO A4
HP 46088A HP-HIL Digitizer, ANSI B/ISO A3-size
HP 46089A 4-button Cursor w/crosshair
HP 98242A I/O Card Cage Upgrade Kit
HP 98243A Series 300 Processor Upgrade Kit
HP 98256A 256 Kbyte RAM Card
HP 98257A 1 Mbyte RAM Card with Parity Check
HP 98542A Medium-resolution Monochrome Video

Board
HP 98543A Medium-resolution Color Video Board
HP 98544A High-resolution Monochrome Video

Board
HP 98545A High-resolution Color Video Board
HP 98546A Display Compatibility Interface
HP 98561A SPU w/IO MHz MC68010 Processor,

Opt. 001/002/003
HP 98561B 32-bit SPU w/16 MHz MC68020

Processor Board
HP 98568A Direct Connect Passive I/O Expander
HP 98701A Additional Graphics Memory
HP 98781A 17" High-resolution Monochrome Moni

tor
HP 98782A 19" High-resolution Color Monitor
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HP 98583A - High Performance Design Automation System
Based on Model 320, high-resolution Color system consisting of

98561B SPU, 98545A high resolution color video board, 98782A 19"
color monitor, 98568A 8-slot expander, 98620B DMA controller,
98625A high-speed disc interface, 46020A HP-HIL keyboard,
46081A 2.4 meter HP-HIL extension. Includes 16.6 MHz MC68020
processor with 2 Mbytes RAM, HP-IB, RS-232, HP-HIL interfaces,
battery-backed real-time clock, seven available I/O card slots for ad
ditional memory, I/O and accessory cards.

Series 300 Bundled SyStLh1."i
HP 98580A Measurement Automation System
HP 98581A Entry Design Automation System
HP 98582A High-performance Software Engineering

System
HP 98583A High-performance Design Automation

System

languages and Operatin. ':"ns
BASIC, Pascal, and HP-UX run on all Series 300 and 200 systems.

HP-UX:
HP 97033A Multi-user HP-UX 5.0 Operating System. Includes

HP Windows/9000, Personal Applications Manager (PAM), C
Compiler, FORTRAN 77 Compiler, Pascal Compiler, MC680XO
Assembler, Symbolic Debugger, RS-232 Data Communications, De
vice I/O Library, Starbase Graphics Library and DGL/ AGP Graph
ics Library.

HP 98515A Single-user HP-UX 5. J Application Execution Envi
ronment. Includes HP-UX kernel, installation software, HP Win
dows/9000 and Personal Applications Manager (PAM).

HP 98517A/97A HP-UX 5.1 Programming Environment. In
cludes commands, C Compiler, MC680XO Assembler, Symbolic
Debugger, RS-232 Data Communications, Device I/O Library and
Starbase Graphics Library. Requires 98515A for single-user only.

HP 98518A198A HP-UX FORTRAN 77 Compiler. Requires
98517A/97A.

HP 98519A/99A HP-UX Pascal Compiler. Requires
98517A/97A.

HP 98520A/600A HP-UX DGL/ AGP Graphics Library. Re
quires 98517A/97A.

HP 98693A SRM Access Utilities for HP-UX
HP 98797A/98A RJE Software for HP-UX

BASIC 4.0 Language System:
HP 98603A ROM-based BASIC 4.0 Language System. Includes

one ROM board, BASIC 4.0 Manual Kit, and BASIC 4.0 Utilities
Pack.

HP 986138 RAM-based BASIC 4.0 Language System. Includes
one system disc set, BASIC 4.0 Utilities Pack and manuals.
Pascal 3.1 Language System:

HP 98615C RAM-based Pascal 3.1 Language System. Includes
system disc set and Pascal 3.\ Manual Set.



TECHNICAL COMPUTER SYSTEMS
Technical Computers
HP 9000 Series 300 (cant.)

Series 300 with Expander and HP 9133

$945
1,500

300
600

2,000

1.900
655

1,900
500
355
385
330
605
380

LOlO
485

Series 300 Interfaces
Interfaces for the Series 300 include:

HP 50961A #200 SRM Coax Interface. Allows connection to
Shared Resource Management (SRM) system.
HP 98253A EPROM Programmer Interface. Includes EPROM
Programmer Card for installation in any HP-DIO backplane slot.
HP 98255A EPROM Card. Contains 16 sockets for EPROMs to
allow up to 256 Kb of storage using INTEL 27128A EPROMs or
equivalent.
HP 98256A 256 Kbyte RAM Memory Card. No cabling require
ments.
HP 98257A I Mbyte RAM Card. No cabling requirements
HP 98259A 128K Bubble Memory Interface. Non-volatile memo
ry. Appears to be a flexible disc to the operating systems supporting
it.
HP 98287A Interface to connect the Series 300 with the 98700H.
HP 98568A Series 300 Bus Expander
HP 98620B 2-channel DMA controller
HP 98622A GPIO Interface. Provides 16 bits of latched input and
output data for bidirectional information transfer, and permits in
terfacing to GPIO-compatible equipment.
HP 98623A BCD Interface. Connects the Series 300 computers
with bit-parallel, digit-parallel, binary-coded decimal services for
data input.
HP 98624A HP-IB Interface. Allows communication with as many
as 14 HP-IB compatible instruments.
HP 98625AIB High Speed Disc Interface for connection of disc
drives and other HP-IB devices to Series 200/300.
HP 98626AI44A RS-232C Serial Interface. Used for simple asyn
chronous I/O applications.
HP 98627A RGB Color Video Output Interface
HP 98628A Data Communications Interface. Provides both proto
col management and electrical levels for asynchronous serial com
munications.
HP 98629A SRM Interface
HP 98630A Breadboard Interface. Provides backplane buffering
circuits and dual-in line holes for user-mounted circuit components.
HP 98633A 6944A Multiprogrammer Interface.
HP 98635A Floating Point Math Board.
HP 98640A Ana]0!l-to-Digital Card (ADC). Provides seven chan
nels of 55,000-readmg-per-second data acquisition.
HP 98641A RJE 2780/3780 Interface. Can emulate IBM
2780/3780 when used with the 98797/98A/R/M software in an
HP-UX system and a synchronous modem.
HP 98642A 4-port RS-232C MUX Interface. Includes 3 direct
connect and I modem port for use with Series 200/300 HP-UX op
era ting systems.
HP 98643A LANj300 link with ThinMAU (requires
5095IA/52A). Connects Series 300 to IEEE 802.3 10 Mb/second
ThinLAN.
(Opt. 241) Delete ThinMAU and Tee Connector.
HP 98644A RS-232C Serial Interface. Provides bit-serial commu
nication between the Series 200/300 computers and asynchronous
EIA RS-232C devices.
HP 98690A POI Development Package for 98691 A.
HP 98691A Programmable Datacomm Interface. Provides broad
capabilities that can be tailored to meet special datacomm and/or
serial interfacing needs.
HP 98695A IBM 3270 Coax Interface. Allows Models
216/220/236 to connect to an IBM-compatible 3270 controller.
HP 9888A HP-DIO Bus Extender. Provides total of 16 additional
card slots for Series 200/300 with eight slots for either memory or
I/O and eight slots for memory only.

Series 300 Interfaces Price
HP 5096IA (opt. 200) - Resource Management Coax

Adapter & Interface for Series 200 Systems
HP 98253A EPROM Programmer Interface
HP 98255A EPROM Card
HP 98256A 256 Kbyte RAM Card
HP 98257A I Mbyte RAM Card
HP 98259A 128 Kbyte Magnetic Bubble Memory

Card
HP 98287A 98700H Interface
HP 98568A Series 300 Bus Expander
HP 98620B 2-channel DMA Controller Card
HP 98622A 16-bit GPIO Interface Card
HP 98623A 43-line BCD Interface Card
HP 98624A HP-IB Interface
HP 98625A High Speed HP-IB Disc Interface
HP 98626A RS-232 Serial Interface
HP 98627A RGB Color Video Output Interface
HP 98628A Datacomm Interface

860

500 500

995

500 800

500 800

900 1,440

1.010 2,525

1,860

1,000 1,600

Price
Single Multi
$ $ 4,000

350

/

/
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HP 97033A HP-UX 5.0 Operating System
HP 98515A HP-UX 5.1 Application

Execution Environment
HP 98517A/97A HP-UX 5.1

Programming Environment
HP 98518A/98A HP-UX 5.1 FORTRAN

77 Compiler
HP 98519A/99A HP-UX 5.1 Pascal

Compiler
HP 98520A/600A HP-UX 5.1

DGL/AGP Graphics Library
HP 98603A ROM-based BASIC 4.0

Language System
HP 986138 RAM-based BASIC 4.0

Language System
HP 98615C RAM-based Pascal 3.1

Language System
HP 98693A SRM access Utilities for

HP-UX
HP 98797A/98A RJE Software for

HP-UX

Languages and Operating Systems

Series 300

e



Series 300 Networking
LAN:

HP 50951A152A NS/9000 Series 300 Networking Software for
HP-UX. Requires 98643A LAN / 300 interface.

SRM Servers:
HP 50960S SRM Server System. Includes 50960A server, 82913A
monitor, 98619A SRM operating system, and 46020A keyboard
(C.S. ASCII version only).
HP 50960A SRM Server. Includes 98619A operating system,
50961 A Opt. 200 coax adapter and interface, interfaces for video
monitor and kcyboard, CPU, 1/2Mbyte RAM memory, DMA, HP
IB in 325mm-wide case.
HP 98619A SRM Operating System. Includes software and manu
al. Requires 50960A /S or 9920A Opt. 500 configurations. Must or
der opt. 022, software on 1/," cartridge tape, or opt. 00 I, upgrade
from previous SRM operating system.
HP 9920A SRM Server System. Opt. 500 Includes: Model 220
computer, 98256A 256 Kb RAM boards, 98620B DMA Controller
board, 98625A high-specd HP-IB interface, 98203A keyboard,
98204A composite video interface, 98028A SRM multiplexer,
98629A SRM interface, & 98619A SRM operating system. Also
requires 82912A / 13A monitor.

SRM Workstation Hardware:
HP 50961A SRM Coax Adapter and Interface. Includes Series 300
SRM interface card, coax adapter and BNC T-connector. Requires
coax adapter on server and RG 58C/U coax ca bles w/BNC connec
tors.
HP 98629A SRM Interface. Requires 98028A Multiplexer for ev
ery four workstations and 97061 cables for each workstation.

SRM Workstation Software:
HP 98693A SRM Access Utilities for IIP-UX. Opt. 022 on I/<"
tape cartridge, opt. 045 on 31/2" flexible disc.

Series 300 System Software
Most of HP's popular software packages run on the Series 300 us

ing the Display Compatibility Interface. In addition, some of the
packages have been ported to run on the Series 300 without the com
patibility interface. In these ported programs, the code has been
translated for HP's BASIC 4.0 and PascaI3.!.

HP 454628 Picture Perfect™. Interactive graphics software that
transforms your data into pie, vertical bar, horizontal bar, line and
combined bar/line charts.
HP 454638 Diagraph™ Clip art software that allows you to create
a variety of professional-looking presentation aids, organizational
charts, flow charts, diagrams, forms, signs and word charts.
HP 454808 Data Grapher /200. A data analysis and display tool
that turns numbers into graphs and charts. Files can be merged with
HP TechWriter.
HP 454818 Context MBA™ Performs financial analysis, word
processing, business graphics, telecommunications and data man
agement.
HP 455378 Graphics Editor/200. A gcneral purpose drawing tool
for creating charts and diagrams such as flowcharts, organization
charts, process flow diagrams and text slides. Files can be merged
with HP TechWriter.
HP 455388 Text Editor/200. An easy-to-usc text processor for cre
ating reports, memos and high-quality letters.
HP 987918 HP 2392A & VT100 Tcrminal Emulator'. Allows HP
Series 200/300 WS to I/F to DEC Host. Includes most features of
full screen editor. Runs on Pascal 2.0.
HP 98792ATEK 4010/HP 2622A Terminal Emulator". Enables
Series 200 listed to emulate whethcr a Tektronix 4010 terminal or
an HP 2622A terminal is used.
HP 98305A HP EGS/200'. Allows user to create schematics of
electronic designs, printed circuit board artwork, 2D technical
drawings and other engineering drawings.
HP 98815A HP Graphics Presentation/200. Produces bar, line and
pie charts. Features four charactcr fonts and can produce 1-7 color
output on paper for overheads.
HP 98817A HP Projcct Management/200. Performs PERT,
CPM, and MPM network analysis. Produces GANTT chart out
put.
HP 98819A HP TechWriter* A low-cost document editor that
eliminates the need for tcchnical professionals to manually "cut and
paste" pictures into memos and documents.
HP 98820A HP Statistics Library /200. Broad statistics program
including basic statistics and data manipulation, regression, general
statistics and analysis of variance.
HP 98821A HP Numerical Analysis Library 200. Has seven main
sections - root findcrs, numerical integration, ode solvers, eigen and
fourier analysis and interpolation.

Expanded Series 300with Optional Peripherals

UP 98629A SRM Interface
UP 98630A Breadboard Interface
UP 98633A 6944A Multiprogrammer Interface
UP 98635A Floating Point Math Card
UP 98640A 7-channel ADC Interface
UP 98641A IBM™ RJE 2780/3780 Interface
UP 98642A 4-port RS-232C MUX Interface
UP 98643A LAN/300 Link
UP 98644A RS-232C Serial Interface
UP 98690A PDI Development Package for 98691A
UP 98691A Programmable Datacomm Interface

Series 300 Networking
'UP 50960A SRM Server
'UP 509605 SRM Server System

P 50961A SRM Coac Adapter and Interface

655
320
350
975
990

1,250
600

1,300
190
405
650

Price
$6,445

6,995
~45

UP 98619A SRM Operating System
UP 98629A SRM Interface
UP 98693A SRM Access Utilities for HP-UX
UP 9920A SRM Scrvcr System

Option 500

Series 300 System Software
UP 45462B Picture Perfectnt

UP 45463B Diagraph™
UP 45480B Data Grapher /200
UP 45481B Context MBATM
UP 45537B Graphics Editor/200
UP 45538B Text Editor/200
UP 98791B HP 2392A/VTIOO Terminal Emulator'
UP 98792A TEK 4010/HP 2622A Tcrminal Emula-

tor"
UP 98305A HP EGS/200'
UP 98815A HP Graphics Presentation/200
UP 98817A HP Project Managemcnt/200
UP 98819A HP TechWriter*
UP 98820A HP Statistics Library/200
HP 98821A HP Numerical Analysis Library/200
*Package requires the use of the Series 200 to PROM.
"Requires the use of a non-HP-HIL keyboard.
Picture Perteel is a trademark of Computer Support Corp.
Context MBA ,s a trademark of Context Management Systems
Diagraph is a trademark licensed to Computer Support Corp.

2.000
Y45
SOO

4.500
S,500

Price
$5'15

695
~.95

7'!'i
445
275

250-300

350
10,000

750
500
;95

i ,SOO
500
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HP 97050 - Single-user Basic for the Model 520. Multi-tasking us
ing internal 10 Mbyte disc as system disc.

HP 97070/80 - Single-/Multi-user FORTRAN 77 Compiler. For
HP-UX systems only, offering full implementation of the latest
ANSI standard plus MIL-STD 1753 and other extensions.

HP 97072/82 - Single-/Multi-user RJE software. Allows for batch
data transmission to another computer using IBM 2780/3780 binary
synchronous protocol

HP 97079/89 - Single-/Multi-user, multi-tasking HP-UX operat
ing system for Models 530, 540 and 550.

HP 97086 - HP 1000 to 9000 Applications Migration. Used to
transport programs from an HP 1000 RTE-6/VM system to an HP
9000 HP-UX system.

10 Mbyte fixed disc, integrated 97090A thermal printer, BASIC 3D
Graphics, and BASIC language system. It is compatible with single
user HP-UX.

The Model 520AT has 2 Mbytes of RAM, integrated thermal
printer, the 27100A HP-IB interface, single-user HP-UX, FOR
TRAN 77, C, Pascal Compilers and Graphics/9000 DGL/ AGP. It is
compatible with the BASIC operating system.
Model 550

The Model 550AM is based on the Model 550A and includes 2
Mbytes of RAM (up to 10 Mbytes total in 2 Mbyte increments, or up
to 5 Mbytes of high-speed RAM in 512 Kbyte increments), built-in
HP-IB Interface (standard), the 27130A 8-channel multiplexer,
Multi-user HP-UX, Fortran 77, C, Pascal Compilers and Graph
ics/9000 DGL/AGP.

The Model 550AT is based on the Model 550A system and in
cludes 2 Mbytes of RAM (up to 10 Mbytes of standard RAM total in
2 Mbyte increments, or up to 5 Mbytes of high speed RAM in 512
Kbyte increments), built-in HP-IB Interface (standard), the 27130A
8-channel multiplexer, Single-user HP-UX, Fortran 77, C, and Pas
cal Compilers and Graphics/9000 DGL/AGP.

A complete line of peripherals is available for interfacing to Series
500 computers. For a list of supported peripherals, refer to the periph
eral interfacing table on page 83.
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Model 520 (must

'; .000

-.020
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',000
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HP 97050A Single-user BASIC
specify medium)

HP 97070 Single-user HP-UX for Model 520
HP 97071 Single-user Fortran 77 Compiler for HP

UX systems
HP 97072 Single-user Pascal Compiler for HP-UX

systems
HP 97079 Single-user HP-UX for Models

530/540/550
HP 97080 Multi-user HP-UX for Model 520
HP 97081 Multi-user Fortran 77 Compiler for HP

UX systems
HP 97082 Multi-user HP Pascal Compiler for HP

UX systems
HP 97086 HP 1000 to 9000 Applications Migration
HP 97089 Multi-user HP-UX for Models

530/540/550

HP 9L.J, '(:" :
9020A Model 520A Computer w/standard color CRT
9020B Model 520B Computer w/monochrome CRT
9020C Model 520C Computer w/high performance

color CRT
9020AS Model 520AS Computer w/standard color

CRT, BASIC
9020AT Model 520AT Computer w/standard color

CRT, single-user HP-UX
9050A Model 550A
9050AM Model 550AM
9050AT Model 550AT

Model 520
Models 520AS and 520AT are based on the Model 520A, include

the standard color CRT, and are compatible with BASIC or HP-UX.
Model 520AS includes 2 Mbytes of RAM, the 97093A Winchester

Si~fie.; S(H} E;;':7~';' ,S'1~~ c

Model 520
Model 520 is a compact workstation, suitable for desk or table top.

With integrated mass storage and choice of CRT, the Model 520 is a
"mainframe on a desk" that can solve the entire range of engineering
and scientific problems. All of the Model 520s feature an integrated
keyboard, 12 slot memory/processor module, 2 Mbyte RAM, a 4-slot
backplane and an integrated 5-1/4 inch flexible disc drive. The Model
520s are compatible with BASIC or HP-UX.

Model 520A features a 310mm (l2-inch) standard color CRT with
512x390 graphics and 4,096 color shades. Model 520B has a high
performance 310mm (l2-inch) monochrome CRT with 560x455
graphics. Model 520C features a high performance 330mm (13 inch)
color CRT with 560x455 graphics and 8 true colors with 4,913
dithered colors. Built-in options for Models 520A/B/C include addi
tional CPUs, additional RAM, additional lOPs (for I/O expanders),
10 Mbyte Winchester disc, 400 1pm thermal printer, and light pen.
Model 550

The new Model 550 is a high performance, full 32-bit computer
with the power to handle complex design problems in a locally man
aged environment. It provides the freedom of high performance and
real-time accuracy, right on your desktop. Teamed with keyapplica
tion software and networking, the powerful new Model 550 can help a
design team shorten the design cycle, thereby maintaining a competi
tive edge through timely introduction.

Built-in options for the Model 550 include additional CPUs, RAM
and lOPs for almost unlimited capacity, providing the latitude to
change or modify as need dictates.

In addition, Model 550 is the cornerstone for a system which can
include one or more ultra high-performance multi-user HP 98700H
Graphics Display Stations. Such a system combines mainframe per
formance, floating point computation and support of multiple high
performance graphics stations, all in a controlled, networked environ
ment that responds as well as a single-user system.

Model 520

HP 9(100 Senes Slhl
The HP 9000 Series 500 is HP's 32-bit computer line and is one of

the most powerful computers for its size. For applications which re
quire 32-bit 'number-crunching' and speed, the Series 500 offers the
alternative to a super mini-computer or mainframe. Three-dimen
sional modeling, finite element analysis, complex mathematical mat
rices, integrated/printed circuit design and analysis, mechanical
drafting and design, noise and stress analysis, and software engineer
ing are a few of the applications for which the Series 500 can be used.

The Series 500 computers are available as either an integrated
workstation featuring graphics display on your choice of terminals, a
keyboard and mass storage (Model 520), or a component configura
tion (Model 550) that permits selecting the peripherals you need.

The Series 500 computers include Models 520 and 550 (ordered as
9020 and 9050).
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Price
$2,nS-]O,090
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Series 500 System Software
UP 79300MA Muse Word Processor
HP 97052A BASIC 3-D Graphics
HP 97053A IMAGE/QUERY 9000 DBMS
UP 97056A BASIC Asynch Terminal Emulator
HP 97058A SRM for BASIC systems
HP 97074A/84A Graphics 9000/DGL
UP 97075A/85A Graphics 9000/ AGP
HP 97076A Asynch Datacomm for HP-UX systems
HP 97077/87A Series 500 HP-UX RJE Emulator
HP 98694A SRM Access for HP-UX systems

Rack-mounted Model 550 with Peripherals

HP 97056 - BASIC Asynchronous Terminal Emulator - The emu
lator package offers a simple, convenient method to link Series 500
machines to a host computer.
HP 97058 - Shared Resource Management software. SRM soft
ware allows Series 500 BASIC computers and peripherals to be
linked together in a local area network.

HP-UX:
HP 50953 - N/S 9000 Software for single-user HP-UX Series 500
systems. Provides access to !FEE 802.3 LAN and HP AdvanceNet
communication service.
HP 50954 - N/S 9000 Software for multi-user HP-UX systems,
see HP 50953.
HP 79300S/M - MUSE™ Word Processor - A technical word
processor providing office-grade word processing for the scientist
and engineer.
HP 97074184 - Graphics 9000/DGL - Fundamental device-inde
pendent graphics system.
HP 97075/85 • Graphics 9000/AGP - Advanced interactive
graphics systems consisting of a set of procedures called from an
application program.
HP 97076 - HP-UX Async Communications Software - Provides a
convenient method of linking Series 500 computers to other HP- UX
systems, System III Unix Systems, and remote host computers,
HP 97077/87 - Series 500 HP-UX RJE Emulator. Single/Multi
user software enables the Series 500 to communicate with remote
computers and peripherals that support IBM 2780/3780 RJE data
transmission protocols.
HP 98694A· SRM Access Utilities for HP-UX. Allows Series 500
HP-UX systems to transfer files to/from the SRM system and to
share SRM peripherals.
Additional software packages are available through Hewlett-Packard's arrangement with third-

party software suppliers.
UNIX is a registered trademark of AT&T Bell Labs.
SOFTOOL~, FPETI.l. CCCH

.4, and CCTl.l are trademarks of SoHool Corporation.
MUSE'" is a trademark of MARC Analysis Research Corporation.
VAX'" is a trademark of Digital Equipment Corporation.

2.395
2,520

15,000
7,"110

Price
51,010

700
400

2,]15
2,200

910
2,100

Series 500 Interfaces
UP 27110A HP-IB Interface
UP 27112A GPIO Interface
UP 27116A HP-CIO Service Extender
UP 27122A RJE Interface
UP 27125A LAN Interface
UP 27128A ASI Interface
UP 27130A 8-Channel Multiplexer Interface
UP 50961A (opt. 500) - SRM Coax Adapter and

Interface
UP 97062A RGB Interface
UP 98700U (opt. 050) - Model 550 Interface
UP 98710A Graphics Accelerator

System Software
All Series 500 computers can be configured to run BASIC and Hp·

UX, allowing access to the following applications software:
BASIC:

HP 97052 - BASIC 20/30 Graphics. This package provides high
performance graphics for the engineer or scientist and includes a
comprehensive set of viewing and clipping functions.
HP 97053 - IMAGE/9000 DBMS. This package features two
levels of data objects and data retrieval, and puts a user-friendly,
interactive interface between the user and the data base.

Series 500 Interfaces
The following interfaces and memory enhancements are available

for the Series 500 computers:
HP 2285A - Local Area Network (LAN) - Consists of a self
contained Ethernet interfacing box, tranceiver, HP-IB interface
and software to provide an Ethernet switching interface between
Series 500 computers.
HP 27110A - HP-I B Interface. Allows communication with as
many as 31 Hp· IB-compatible device addresses and 15 standard
device loads.
HP 27112A - GPIO Interface. Provides 16 bits of latched input and
output data for bidirectional information transfer, and permits in
terfacing to GPIO-compatible equipment.
HP 27116A - HP-CIO Service Extender. Extender card for out-of
card-cage access to an operating HP-CIO Interface card.
HP 27122A - RJE Interface. Used by HP-UX 97077/87 software
for batch data transmission to another computer using IBM
2780/378/binary synchronous protocol.
HP 27125A - LAN Interface. Provides connection to IEEE 802.3
or Ethernet LAN. Requires HP 30241A Medium Access Unit and
HP 92254 Attachment Cable.
HP 27128A - ASI Interface. Single channel asynchronous interface
for linking to an RS-232C-compatible device.
HP 27130A - Eight-channel Multiplexer Interface. Supports up to
eight RS-232C-compatible devices.
HP 50961A (opt. 500) - SRM Interface. Used by BASIC and HP
UX software for access to shared discs, printers, and plotters on
Shared Resource Management (SRM) system.
HP 97060 . Graphics Processor. An intelligent external graphics
processor offering full access to a I ,024x768x8 graphics display sys
tem.
HP 97062A - RGB Interface. Color video interface used by BASIC
97052, HP-UX 97074/84, and Graphics software 97075/85 to dis
play color graphics in an external CRT monitor.
HP 98700H (opt. 050) - Interface to connect 98700H to Model
550.
HP 98710A - Graphics Accelerator.



TECHNICAL COMPUTER SYSTEMS
Technical Computers
Networking - An Overview

HP Networking
HP networking is an effective means of harnessing and controlling

the vast amounts of data created in companies using different vendors
with different equipment. Our strategy allows these companies to ac
cess and manipulate data throughout their entire computing network.
By addressing key issues, HP has developed a long-term networking
strategy that satisfies all your communication needs.
• Transparency: We strive to create networks so completely trans

parent that the user will have the same capabilities on a remote
system that are available on a local system.

• Flexibility: A broad range of data communication alternatives for
both local and remote communication, combined with a variety of
upgrades, provide the flexibility to enlarge or modify as need dic
tates. This provides true, long-term investment protection.

• Industry Standard Design: The end goal of industry standard is
also the main objective of networking: achieving interconnectivity
between different equipment from different vendors. Any effective
networking solution is built and designed with a firm commitment
to industry standard.

• Reliability: A networking solution is only as good as the company
that develops, sells and services it.
By addressing these key issues, Hewlett Packard provides a well

balanced, workable networking solution that lets you move and man
age information from workstation to workstation, from department to
department or throughout an entire company. It addresses the
networking needs of today and tomorrow, providing a total solution
that grows with your company.

HP AdvanceNet
HP's strategy for networking, called HP AdvanceNet, will eventu

ally link all major HP computer systems with each other, with HP
personal computers, and with computers made by other manufactur
ers. It is being implemented under the industry standard Local Area
Network (LAN) specified by IEEE 802.3. This is already available
on the HP 9000 Series 500 and HP 3000s.

HP AdvanceNet offers price/performance alternatives for creating
cost-effective networks now, with upgradeability and connection al
ternatives inherent in its architecture for investment protection in the
future.

NS/9000 Local Area Networking (LAN)
Network Services/9000 provides transparent Remote File Access

(RFA) between HP-UX systems. It also provides file transfer (NFT)
between HP systems which support HP AdvanceNet protocol, such
as the HP 3000.

Link-level access capability is provided for customers who have the
expertise to write inter-vendor software.

NS/9000 and the 98643A LAN/300 Link combine to provide
high-speed local area network communication supporting either
IEEE 802.3 or Ethernet LAN standards.

HP 9000 Networking

HP-UX Asynchronous Data Communications
HP-UX, most UNIX' operating systems and UNIX-like systems

can communicate using Unix to Unix Copy (uucp) protocol over
hardwired, leased, dial-up and X.25 lines. File transfer, remote com
mand execution (uux) and virtual terminal (cu) capabilities are pro
vided. HP-UX electronic mail uses the uucp facility.

Uucp connections (except hardwire) are generally not dedicated.
Systems communicate on demand. Your system can simultaneously
communicate with as many systems as you have available ports (sub
ject to single- and multi-user license limits). There is no limit to the
number of systems with which you can potentially communicate in
turn.

Any RS-232C interface is sufficient for hardwired operation, al
though the direct-connect ports of the 98642A Mux are not recom
mended. All other connections require a modem-compatible interface
and cable. An X.25 connection requires a modem port of an HP
2334A Option 123 Multi-MUX X.25 cluster controller.

The virtual terminal capability of cu makes your virtual terminal
(through your system) appear to be a terminal connected to a remote
system. Cu can communicate with most systems that are compatible
with 7- or 8-bit asynchronous ASCII terminals. In general, cu works
with any system with which HP terminals work, except for block
mode applications.
'UNIX is a trademark of AT&T.

HP 2392A and VT100 Terminal Emulator
The HP 2392A and VT100 Terminal Emulator package can bene

fit you in three ways. First, you can use your Series 200/300 computer
as a terminal to a host computer so that you can develop and run
programs, access host peripherals, maintain files, and sign on to
timeshare systems. Second, you can transfer files between the host
computer and disc drives connected to your Series 200/300. Third,
you can run application packages such as HPDESKMANAGER for
the HP 3000 or the EDT editor for the DEC VAX/VMS' system.
These applications support HP block mode or VT100 terminals.
'DEC, VT100, VAXIVMS are registered trademarks of Digital Equipment Corporation.

Shared Resource Management
An SRM network consists of one or more SRM servers and up to

63 workstations. The server provides a shared hierarchical fife system
and spooled printer and plotter support. Workstations communicate
only with servers, and vice-versa. Workstation-to-workstation and
server-to-server communication is not supported.

BASIC and Pascal workstations can be discless using the server's
file system as their sole file system (including system boot). HP-UX
workstations may be included in the SRM network. HP-UX worksta
tions transfer files to and from the SRM Server and submit data for
spooling to a printer and plotter by merely writing to a file in one of
the server's spool directories.

Local Area 2392A/VTlOO Shared Resource
Feature uucp, uux, cu ManagementNetwork (LAN) Emulator (SRM)

Operating system HP-UX HP-UX Stand-alone or Pascal BASIC, HP-UX or Pascal
required

Network services RFA, NFT, LLA NFT, RCX, VT VT, NFT NFT (HP-UX), RFA
provided (BASIC and Pascal)

Systems on HP 9000, HP 3000 Any HP·UX, most async Any HP, DEC, most HP 9000,
network hosts async hosts HP 9835/45

Bit rate 10 Mbps 9.6 Kbps 96 Kbps 750 Kbps

Maximum distance 1500m Unlimited Unlimited 1000m

Maximum nodes 1024 Unlimited Unlimited 63

Connect method Coax RS-232C, X.25 RS-232C Coax

Key: NFT - Net File Transfer RFA - Remote File and Directory Access VT - Terminal Access RCX - Remote Command Execution LLA - Line Level Access



TECHNICAL COMPUTER SYSTEMS
Modular run-only Computer

Model 9915B

Efficient Program Development
Programs for the HP 9915B can be developed and debugged on the

IIP-85B and transferred to the HP 9915B via either EPROM, tape
cartridge, or other Mass Storage devices. Applications can be running
in about half the time it would take for a microcomputer or
boardcomputer.

By using a Program Development Kit and other accessories the HP
9915B can also be used as its own development station.

For non-volatile storage and fast loading in industrial environ
ments, the HP 9915B accepts 32K bytes of EPROM storage for ap
plication programs. Program development software is available that
allows the designer to program EPROMS with commercially availa
ble PROM programmers.

The HP 9915B is a modular computer that derived from the HP-85B
desktop system but excludes keyboard, crt, tape drive and printer.
This makes it ideal for integration into an automated system, omit
ting features not needed in a pre-programmed controller. Its optimal
applications are in automated testing, measurement and control ap
plications where durability is essential, ego instrument control appli
cations using a rack-mountable controller; machine control for
presses, cutting, or sawing machines and transfer lines; test-bench
control for chemical processes; nitrogen and exhaust analyses; prod
uct component control like quality control-goods, inward control and
manufacturing supervision; data collection and control in labs and in
environmental protection. In these applications, the HP 9915B can be
used as a front end controller or host-controlled by an HP-IOOO or
other computers.

The HP 9915B is a viable alternative to custom-made microcom
puter systems and- board computers, which are expensive but difficult
to engineer, program and develop.

The HP 9915B is an extended version of the earlier HP 9915A
model. Software compatibility with the HP 9915A allows customers
to switch over to the HP 9915B very easily.

Additional Features
A complete line of peripherals is available for the HP 9915B in

cluding printers, plotters, and flexible- and winchester disc drives. liP
multiprogrammers are available for analog input and output, digital
input and output, stepper motor control, timing and counting.

$2040

S ..50
$ 370

$ 390
$ 590
S 610

S 420
~ 295
S 325

Flexible Design for Operator Interface
Offering a variety of operator interfaces, the HP 9915B can be

tuned to the application as required. The program start button and
eight (four shiftable) software-definable function keys will suffice for
applications requiring minimal attention. For extensive operator in
teractions, the pushbuttons and LEDs can be remotely controlled and
CRT displays, standard or custom keyboards can be added.

Since all of the HP-85's graphics capabilities are built into the HP
9915B, charts, histograms, block diagrams and other graphics may be
easily displayed via an external CRT. CRT and keyboard are availa
ble as optional products.

1/0 Capabilities
The HP 9915B BASIC language includes a powerful sct of state

ments to simplify I/O, providing the user with interrupt, bit manipu
lation, high speed transfer, software control of interface and easy data
formatting. I/O drivers are built in and the following plug-in inter
faces can be used: HP-IB (IEEE 488-1978); RS-232-C (serial);
GPIO (8-bit/16-bit parallel); BCD (binary coded decimal); HP-IL
(Interface Loop) and FDL (Factory Data Link).

32K Byte of user read/write memory and 32K byte of built-in
Electronic Disc (E-Disc) read/write memory are available in the HP
9915B. The E-Disc memory can be expanded to up to 416K bytes by
inserting memory modules into thc I/O ports. The E-Disc is electroni
cally accessed by a built-in Mass Storage/E-Disc RO.\1 set and
makcs data transfer about 150 times faster than data transfer using
tape.

Ordering Information
HP 9915B Modular Computer with 32K RAM memo
ry, 32K E-Disc memory, I/O ROM, Program Develop
ment ROM and Mass Storage/E-Disc ROM set.
Opt.001 Built-in Tape Drive
Opt.002 Operator Interface Capability (for commer
cial video monitors, keyboards and remote front panel
control)
HP 82908A 64K F.-Disc Memory Module
HP 82909A 128K E-Disc Memory Module
HP 981508 HP 9915B Opt.002 Program Development
Kit Includes System Development Manuals, Accessory
Keyboard, Tape Duplication and EPROM Program
ming Software Pack.
HP 98155A Keyboard
HP 82912A Monitor 9"
HP 82913A Monitor 12"

• Run-Only Computer for test, measurement and com-
putational applications in harsh environments.

• Intensive self-test function after power on.
• Rack-mountable for easy integration into a system.
• Custom operator interface - remote buttons and LEOs,

keyboard and CRT control for operator convenience.
• Built-in EPROM board (max. 32K bytes), I/O ROM,

Program Development ROM, and a Mass Storage/E
Disc ROM set

• Powerful BASIC language operating system. HP-85B
compatible.

• Graphics capabilities.
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TECHNICAL COMPUTER SYSTEMS
The Integral PC

The Integral Personal Computer from HP is the first low-priced,
UNIX-based transportable personal computer to provide the
power and performance of a UNIX desktop computer. The
mouse is optional.

The HP Integral Personal Computer
The Integral PC is the first personal computer to deliver the per

formance of the UNIXTM operating system III a fully integrated, af
fordable, easy-to-use package. Everything you need for full
computing power - a printer, keyboard, monitor, mass storage, and
an optional HP Mouse - is provided in the transportable Integral
PC.

The standard 512K bytes of memory is expandable to 2.5M bytes;
with Bus Expanders, the RAM can be boosted up to 7M bytes. And,
there's 256K bytes of ROM, with the built-in HP-UX, Hewlett-Pack
ard's customized version of the UNIX operating system. HP-UX in
corporates a superset of industry-standard capabilities, such as
powerful real-time control and shared memory enhancements. Also
included in ROM is the Personal Applications Manager (PAM), a
friendly user interface, and the HP Windows multi-window manager.

PAM simplifies the user approach to the powerful operating sys
tem, and has been customized for the Integral PC's multi-tasking en
vironment. For high-end users, the Integral PC also offers traditional
UNIX operating system shells.

The Integral PC Features
• Motorola 68000, 16/32-bit microprocessor, 8 MHz
• 16-bit graphics processor
• 256K byte ROM contains:

HP-UX kernel
HPWindows
Personal Applications Manager (PAM)

• Standard 512K byte RA M expands to:
2.5M bytes in main system
7M bytes with Bus Expanders

• Microfloppy 3Ij2 inch disc drive, 710K byte
• Amber/black electroluminescent 9-inch display
• Two Hewlett-Packard Human Interface Loop (HP-HIL)

connectors
• Built-in HP ThinkJet Printer
• Fully functional, typewriter-style keyboard
• HP-IB interface
• Two expansion ports; extendable to ten with bus expander option
• Compatible with HP 9000 family of HP-UX computers
• Compatible with HP Series 80 Personal Computers

HP-UX and the Integral PC
The UNIX operatmg system, written in the high-level C language,

is uniquely capable of operating on a wide range of hardware - from
micros to mainframes. HP-UX 2.1 is a genuine UNIX operating sys
tem product, which lets the Int~ral PC transcend the architectural
barriers of such systems as MST -DOS and PC-DOSTM for powerful
software development programs.

The HP-UX kernel is stored in ROM, providing the Integral PC
with on-board power. You can run UNIX-operating-system-based
software programs and applications installed on 31/2 inch floppy discs,
eliminating the necessity of a Winchester hard disc.

UNIX Operating System Software Library
A substantial amount of UNIX-based software is available, espe

cially for software development, text processing, and communica
tions. The library includes Pascal, FORTRAN, and "C" compilers,
designed primarily for programming experts. Additionally, a Device
Independent Library (DIL) provides high-level language control of
instruments through compiled languages. This saves time when pro
gramming high-performance computer-aided test solutions.

Real-time extensions are available through HP-UX to provide reli
able interrupt handling and priority setting in a multi-tasking instru
ment control environment.

Personal Applications Manager
Hewlett-Packard's Personal Applications Manager (PAM) is a

software shell that insulates the user from the complexity of the
UNIX operating system. The PAM menu visually translates the
UNIX system commands into simple directions. PAM can be by
passed to work directly with the HP-UX command structure, if de
sired.

HP Windows
HP Windows gives your Integral PC the ability to work as you do:

set a project aside, and return to it later - right where you left off.
No dISC swapping or applications reloading. The windows can be
modified while applications are running, and multiple windows can
reside simultaneously on the screen. No program modification is re
quired to take advantage of the HP Windows feature.

Multi-Tasking
The Integral PC's multi-tasking feature puts at your disposal the

simultaneous capabilities of several terminals. You can write a report
while a spreadsheet is recalculating, or take readings from an instru
ment while printing a file.

Internal Disc Drive
One-half of the Integral PC RAM may be allocated as RAM disc,

an internal disc drive that lets applications execute at higher speeds
than a standard microfloppy disc drive. Applications requiring two
disc drives can use the RAM disc as the second drive.

Graphics Display
The Integral PC features a 9-inch, 24-line x 80-column, amber and

black electroluminescent (EL) display. The flat panel display is tilt
adjustable, compact, and very readable. The Integral PC's bit
mapped display uses square pixels, which produce excellent, high
quality graphics. It has 256 pixels vertically and 512 pixels horizon
tally. The 16-bit graphics processor supports high-speed line drawing
and can change windows rapidly.

Keyboard
The Integral PC offers a fully spaced, 90-key, typewriter-style key

board. The detachable, low-profile keyboard includes a numeric
keypad, eight function keys, flexible key mapping, and an 8-foot
coiled cable.

HP-HIL Device Connectors
A second HP-HIL port on the Integral PC lets you use creative

input devices, such as the optional HP Mouse. in addition to the key
board.

Internal Printer
The built-in HP ThinkJet Personal Printer delivers permanent,

high-quality printouts at a quiet 150 characters per second. It offers
an II x 12 dot character matrix text print resolution, in an ink-jet dot
matrix printing method. Full graphics printing is standard, too.



Collect your data, analyze it, and print your report all at the
same time on the same computer. The HP Integral PC provides
instrument control, software development, and office support
- from a single, integrated package.

Software for the Integral Personal Computer
The following applications soltware Jor the Integral PC is available

from Hewlett-Packard; additional third-party software is available
directly from the vendors.

Interfaces and Data Communications
Two expansion ports, two HP-HIL ports, and an HP-IB interface

provide I/O capabilities fOJ the Integral Pc. HP-IB is a very flexible
and powerful interface; up to 14 peripherals and instruments can be
controlled simultaneously from the Integral Pc. In addition, the Bus
Expander option expands a single port to five ports; two Bus Expand
ers would provide up to ten ports. A wide variety of U.S. and interna
tional modems are supported by the RS-232C card.

Software Solutions
Enhancements to the UNIX operating system, such as HP Win

dows, PAM, and graphics, create a unique environment for software
on the Integral Pc. Packaged with the Integral PC are the software
solutions you need to operate in this environment.
The Tutor Disc for quick, easy lessons on operating the Integral Pc.
The Utilities Disc for such common operations as copying and
formatting discs.
HP-UX Commands Disc containing the most popular HP-UX com
mands, and capable of creating custom commands and functions
when used with the Applications Disc. This disc includes C-Shell, a
command processor with C-like syntax.
Standard Applications Disc provides such program functions as
word processing, simple drawings, simple math calculations, and a
pure-fun game. Included on this disc are several different character
fonts, as well as a font editor for creating custom fonts.
System Disc contains utilities such as HP Graphics Language
(HPGL) Window Driver, HP-IB printer and plotter device drivers,
RS-232C printer serial drivers, and the local language versions of
PAM.
Diagnostics Disc quickly runs a diagnostic test of the system.

Specifications
Microprocessor/CPU: Motorola 68000, 16/32-bit processor run
ning at 8 MHz
Graphics Processor: 16-bit, with 32K bytes of dedicated RAM
Operating System: HP-UX
Memory: 256K bytes ROM

512K bytes RAM, expandable to 2.5M bytes in main sys
tem and to 7M bytes with I/O expanders

Mass Storage: Single 71 OK byte double-sided, double-density 31/2
inch microfloppy
Display: 9-inch electroluminescent (EL), 24-line x 80-column screen
with adjustable tilt; 256 x 512 pixels
Keyboard: Fully spaced, 90-key, full-travel typewriter-style HP
HIL compatible

Eight function keys
Numeric pad
Flexible key mapping

Internal Printer: Built-in ThinkJet
150 cps
IK byte buffer
II x 12 dot character matrix text print resolution
96 x 96 or 192 x 96 dots per inch graphics resolution
Bold and underline print modes
Less than 50 dB sound pressure printing noise

Input/Output: HP-IB, two HP-HIL, and two expansion ports (can
be extended to ten ports using two Bus Extenders)
Weight: 25 pounds (11.4 kilograms)
Dimensions: 7 x 13 x 16 inches (178 x 330 x 406 mm)

Ordering Information
HP 9807A The Integral Personal Computer

The Integral PC comes complete with the HP
UX 2.1 operating system, 16/32-bit
microprocessor and graphics processor, 256K
byte ROM, 512K-byte RAM, 710K-byte 31/2
inch microfloppy disc drive, 9-inch EL display,
built-in ThinkJet Printer that includes 50
sheets of paper and a printhead, low-profile
90-key keyboard with numeric keypad,
internal clock and speaker, power cable, six
applications and utilities discs, and
comprehensive documentation.

Ordering Information
HP 828S7J HP-UX ..c"
HP 82860J HP-UX Technical BASIC
HP 828S6J HP-UX Development System
HP 8281SJ Datacomm
HP 4SS24G MicroTrak™ /HP-UX
HP 4S473G Microsoft'" Multiplan™ /HP-UX
HP 4S420G MemoMaker/HP-UX
HP 4S413G Calculator/HP-UX
HP 4S438G The Management Solution/HP-UX

(Includes MemoMaker, MlcroTrak,
Multiplan)

HP 4SS1SG TK!Solver"'/HP-UX
HP 4SS16G TK!SolverPack'"/HP-UX Financial

Management
HP 4SS17G TK!SolverPack'" /HP-UX Mechanical

Engineering
HP 4SS18G TK!SolverPack"'/HP-UX Bldg. Design &

Const.
HP 4SS19G TK!SolverPack'" /HP-UX Introductory

Science

Price
1>499';

Price
1295
$295
$495
$19'\
S775
$345
$] 9',

$75
S; j 1] 8

$499
$' 25

$125

S125

$12.\

How to Order Your Integral Personal Computer
For more information on the Integral PC, contact your HP sales

representative or your local HP personal computer dealer.
For the nearest dealer in the U.S., call toll-free: aOO-FOR
HPPC

Peripherals and AcceSSOries for the Integral PC
See the Peripherals section, page 110, for product descriptions of

~eripherals and accessories.
M UNIX'" is a U,S. trademark of AT&T Sell Laboratories.

MS'"-DOS and Multiplan'" are U.S. trademarks of Microsoft Corporation.
PC'"-DOS is a U.S. trademark of International Susiness Machines Corporation,
MicroTrak'" and SofTrak'" are U,S, trademarks of SofTrak Systems,
Microsoft@ is a registered U.S. trademark of Microsoft Corp.
TK1Solver@ and TK!SolverPacks@ are registered U.S, trademarks of Software Arts, Inc,
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HP1000 Systems

'41' nJ'U Real-rime Solutions for

~,\ci~"ji'go'g;tsf~~t~~I~t;,'~~~~~~~i~~amilY of multi-user systems,
interfaces, peripherals, and software uniquely qualified to satisfy your
manufacturing productivity needs at every leveL HP 1000 systems
provide you with the power and versatility needed for real-time num
ber crunching applications - from process monitoring and control to
supervising a network of computers.

"":es,,,h:i! !='n!,lF~r Levels
HP 1000 systems ofrer a choice of three general levels of processing

power, as summarized below,

Performance HP 1000 Instructions Floating Point
Level Processor per Second Operations per

(fastest instructions) Second

1 A600+ 1,000,000 64,000
E-Series 1,000,000 39,000

2 A700 1,000,000 204,000'
F-Senes 1,000,000 183,000

3 A900 3,000,000 500,000

'With hardware floating point processor, which is optional in Micro 27 system, standard in Model
27 system.

n ";<Hb", ,. '\Ie:' ;)"0 0,' ~ack-Mount
P:('d{.~(:mi9

HP 1000 Computer Systems based on A600+, A700, and A900
processors are available in an economical Micro/ I000 package that
can be placed on a table or bench, installed in a space-saving vertical
floor-mount that features roll-about convenience and portability, or
rack mounted in a larger cabinet. In addition to its compactness and
convenience, the Micro/IOOO package can also incorporate integrat
ed mass storage (a 20 megabyte mini Winchester disc and a 710
kilobyte microfloppy disc). For applications that need more card cage
slots than the Micro / I000 package provides, A600+, A700, and
A900 processors and E-Series and F-Series based systems are availa
ble in larger rack mounted configurations.

I~-,,,.f\i~ i::: .e,:::ut,v,:' I ('\perating
r;'·i';~.f":'ii' '.-aas{~,-~ C'onl(j,iatib~i:tt'

Compatibility of design throughout the HP 1000 family enables
you to harness the precise level of power you need for a specific appli
cation and also gives you a clear growth path. Even after you've
matched the proper combination of HP 1000 products to your initial
needs, you remain free to choose an impressive number of options to
keep pace with your growth_ Or, if your needs change, you can
smoothly reconfigure your HP 1000 to handle new applications. This
compatibility extends through:
• HP 1000 Computers_ The A600+, A700, A900, E-Series, and F

Series computers use the same basic instruction set, so you can
change processors to fit your needs with little effect on software,
peripherals, or operator training_ Within the A-Series (A600+,
A700, and A900), software will run on all three processors without
change. You can use the full "supermini" capability of the A900
for developing programs to run on the highly cost-effective A600+
computer or the mid-range A700 computer.

• HP 1000 Systems Expansion. You can move up from the smallest
memory-based system to the largest disc-based system at any time
- all at once or in increments_

• RTE Operating System, HP's Real-Time Executive (RTE) operat
ing system provides a sol id, secure foundation of system services
that are common across all of the supported HP 1000 computers,
You can choose the RTE system and configuration that best suits
your application and be confident that high-level language pro
grams written and executed on one RTE system will execute on
others as well with minimal modification (no change at all between
A-Series computers).

• HP 1000 Software. HP 1000 software products for program devel
opment, data base management, graphics, and distributed systems
networking are supported across the entire HP 1000 product line.
In addition, software for process control, quality decision manage
ment, and programmable controller communications are supported
in all A-Series computers. This universality of HP 1000 software
helps you to tailor comprehensive, coherent solutions to your spe
cific application needs. Further help is available from a growing
array of HP 1000 software offered by third party suppliers under
the HP PLUS software program.

Eight HP 1000 System Models to Choose From
The HP 1000 family includes three A-Series systems with

Micro/1000 packaging, three A-Series systems in rack cabinet, and
E-Series and F-Series systems in rack cabinet. Each is based on a
system processor unit that includes the computer, system console and
disc interfaces, the system cabinet, and the RTE operating system.
With a hard disc and optional software, each model can be used to
develop programs in BASIC, FORTRAN 77, Pascal, and
Macro/1000 Assembly language. All systems also support data base
management, graphics, and distributed systems networking.

HP 1000 systems support sharable memory-resident data arrays up
to 1.998 megabytes and virtual data arrays up to 128 megabytes in
main memory and on disc. An enhancement package to RTE-A,
called VC+, provides virtual code support for the development and
execution of large programs - up to 7.75 megabytes - with auto
matic and transparent segmentation.

A wide choice of peripherals, I/O cards (including measurement
and control cards, and an integral modem card), and software can be
added to work together on your applications to maximize the value of
your system investment. HP 1000 computers are well-suited to many
application areas, but especially those listed on the following page.



Automated Test System~i
An HP Automated Test System can be configured from the HP

1000 A, E and F-Series computers and a wide range of electronic
instruments to perform virtually any electronic test application.
Whether you're testing microcircuits or aircraft engines, an
ATS/1000 system can include all the hardware and software needed
for fast, accurate, and thorough testing.

Plant Automation
HP's wide range of hardware and software supports automation of

instruments and machines as well as monitoring and control of real
time processes. The UP 1000 can help improve productivity and re
duce costs. For low point-count data acquisition, test and control
applications, A-Series Measurement and Control Cards provide
many analog interfacing functions without the need for an add-on
peripheral device. For details, see page 310.

Computer Networking
UP's networking software makes it easy to connect HP 1000 sys

tems and other systems across a city or a continent, sharing vital in
formation throughout the network.

Data Base Management
Informed management decisions flow easily and confidently from

the timely, accurate information maintained in an Image/ I000 data
base.

Ordering Information
UP 1000 Micro 26 Sys Proc Unit" w/512kB memory
UP 1000 Micro 27 Sys Proc Unit" w/512kB memory
UP 1000 Micro 29 Sys Proc Unit· w/768kB memory
UP 1000 Model 26 Sys Proc Unit" w/512kB memory
UP 1000 Model 27 Sys Proc Unit· w/512kB memory
UP 1000 Model 29 Sys Proc Unit" w/768kB memory
UP 1000 Model 60 Sys Proc Unit" w/256kB memory
UP 1000 Model6S Sys Proc Unit" w/256kB memory
"Requires system console and system disc for operation.

Price
$10,000
$13.lliO
$24,600
$1''.560
$H250
$3)400
$2:;,750
S34,1J50

Interactive Graphics
Hewlett-Packard offers a complete line of graphics hardware and

software - products for simplifying presentation of complex data or
developing product designs. In addition to supporting the traditional
graphic displays such as bar charts, pie charts, and histograms,
Graphics/ 1000 software gives you the interactive, two and three di
mensional capability needed for computer-aided drafting, mapping
and design.

Micro 26 Micro 27 Micro 29 Model 26 Model 27 Model 29 Model 60 Model 65

Base system computer type HP 2486A HP 2487A HP 2489A HP 2196C/0 HP 2197C/0 HP 2199C/0 HP 2178C HP 2179C

Memory cycle time 454 ns 500 ns 181 ns· 454 ns 500 ns 181 ns· 665 ns 420 ns

Operating system RTE-A RTE-A RTE-A RTE-A RTE-A RTE-A RTE-6NM RTE-6NM

Virtual Codet available? Yes Yes Yes Yes Yes Yes No No

Recommended system console terminal HP 2392A HP 2392A HP 2392A HP 2392A HP 2392A HP 2392A HP 2392A HP 2392A

I/O Channels Available 10-45 8-42 7-41 16-48 13-48 13-48 11-27 11-27

Maximum memory 4MB Parity 4MB Parity 6MB ECC 4MB Parity 4MB Parity 24MB ECC 2MB Parity 2MB Parity
or 8MB ECC or 8MB ECC or 8MB ECC or 8MB ECC or ECC or ECC

Recommended system discs Optional built-In, 20MB fixed &710kB HP7911R HP 7911 R HP 7914R HP7911R HP7911R
microfloppy discs (28.1MB) (28.1MB) (132.1MB) (28.1MB) (28.1MB)

Alternative disc choices HP7907A/79111791217914/CT/P/RI7933H/ HP 7907A/7911 R17912R17914R17933H/7935HI HP 7906M/MRI7911RI7912R/
7935H17941 A/7942A/7945A/7946A 7941 A/7942A/7945A/7946A 7914R17920M17925M17933H/

7935H
23-404MB 23-404MB 19-404MB

Flexible disc available? Yes Yes Yes Yes Yes Yes Yes Yes

HIW floating point? No Optional Yes No Yes Yes No Yes

Graphics/IOOO-11 available? Yes Yes Yes Yes Yes Yes Yes Yes

PMC/1000 available? Yes Yes Yes Yes Yes Yes No No

QOM/IOOO available? No No No Yes Yes Yes No No

Programmable controller interface Yes Yes Yes Yes Yes Yes No No
available?

HP 2250 Meas & Cntrl Proc available Yes Yes Yes Yes Yes Yes Yes Yes

Meas &Cntrll/F available? Yes Yes Yes Yes Yes Yes No No

Image/1000-11 available1 Yes Yes Yes Yes Yes Yes Yes Yes

OS/IOOO-IV communication Yes Yes Yes Yes Yes Yes Yes Yes
w/HP 1000 & 3000 available?

Communication with IBM systems Yes Yes Yes Yes Yes Yes Yes Yes
available?

Data Link support? Yes Yes Yes Yes Yes Yes Yes Yes

ATS/lOOO Integration Services available? No No No No No Yes Yes Yes

HP 1000 System Summary

* Average effective access time, assuming 88% cache hit rate.



TECHNICAL COMPUTER SYSTEMS
HP1000 A-Series, E"Series, and F-Series Computers

HP 1000 A-Series

A-Series computers implement a distributed intelligence I/O de
sign in which each I/O card has its own processor. This processor
controls direct access transfers to/from memory with extra intelli
gence that supports chained multiblock transfers without interrupt
ing the CPU. This leaves the CPU free to concentrate on arithmetic
tasks with few interruptions and great efficiency.

A700 computer. The A900's hardware floating point processor and
scientific vector instruction sets are built-in, and 768k bytes of ECC
memory is standard, assuring system integrity. The A900 is the ulti
mate computation machine designed to meet the most demanding
needs of OEMs, system designers, software suppliers and end users. It
is available as a system, Micro/IOOO system (shown at left), or box
computer.

HP 1000 E-Series

The E-Series computer provides variable microcycle timing, micro
programmable block I/O, a microprocessor port, asynchronous mem
ory, and large control store address space. E-Series computers are
available in two models, HP 2109E and 2113E, with up to 2 Mbytes
of mainframe memory and 9 or 14 I/0 channels, expandable to 46
channels. (Also available as HP 21 09EK board computer.)

HP 1000 F-Series

For users who need faster than E-Series processing speed, HP of
fers the HP 2117F computer which features a hardware floating point
processor that speeds calculations (2.2 to 6 times faster than E-Se
ries) and a scientific instruction set for fast execution of trigonometric
and logarithmic functions (compute sine in less than 48 microsec
onds). A fast FORTRAN processor, also standard in the HP 2117F,
provides firmware microcode for over a dozen instructions-e.g., ar
ray address calculations, parameter passing, and other routines-that
run 2 to 20 times faster than conventional software execution speed.
An optional vector instruction set can be provided for fast matrix cal
culations. The HP 2117F computer features high performance 420 ns
memory and is fully user-microprogrammable.

Alternate Memory Systems

HP continues its lead in memory technology by being the first to
offer 256k RAM memory: a 2 megabyte error correcting code (ECC)
board for the A600+ and A700, and a 3 megabyte ECC memory
board for the A900.

Parity checking memory is standard in HP 1000 memory systems
for the A600+, A700, and E and F-Series. And, for very large sys
tems in critical applications, Error Correcting Code (ECC), standard
in the A900 and optional in the A600+, A700, and E and F-Series,
detects and corrects all single-bit errors and detects all double-bit er
rors.

The A600+ microcomputer offers 1,000,000 instructions per sec
ond execution speed (fastest instructions) and double precision float
ing point firmware for real-time operation. The A600+,
price/performance leader of low-cost microcomputers, supports VC+
enhancements and is available as a two-board computer, box comput
er, system, or Micro/ 1000 system (shown above).

The A700 computer adds optional floating point hardware with sci
entific and vector instruction sets to the basic capability of the A600+
microcomputer for superior support of computer simulation, graph
ics, and other computation-intensive uses. The A700 is also
microprogrammable, so it can be optimized for higher performance
or user-customized applications. It is available as a system,
Micro/1000 system (shown above), or box computer.

The A900 computer incorporales a pipeline implementation and a
cache memory scheme, providing three times the performance of an

Ordering Information
UP 2106BK A600+ Board Computer w/128 kB
memory
UP 2156B A600+ Computer w/128 kB memory
UP 2137A A700 Computer w/ 128 kB memory
UP 2139A A900 Computer w/768 kB memory
UP 2109E E-Series Computer w/64 kB memory
UP 2113E E-Series Computer w/128 kB memory
UP 2117F F-Series Computer w/128 kB high perf
memory
UP 12153A A700 Writable Control Store Card
UP 12156A A700 Floating Point Processor
UP 12157A A-Series Battery Backup System

Quantity discounts are available.
A complete list of HP 1000 computer accessories is

available from your HP Sales Office.

Price
$],.+10

$7.590
$9,820

$23.900
$1(L575
$13.175
5>::0.875

52.010
$·UIO

$555



TECHNICAL COMPUTER SYSTEMS
Peripheral Interfacing Summary

This table shows peripherals that can be connected to many Hewlett-Packard technical computers. Information about EMf compliance and
support of a specific system is available from a Hewlett-Packard sales office in your area.

HP Technical Computer Interfacing Summary

Technical Computers
HP9915

858 &
8581/0
868 HP903O'

Peripherals
87A 9040 HP Series 300·,

PIge 87XM HP902O' 9050 HP Series 200· HPI000 Series 310,320
8 U U B H P U E,F A B U P

2225A ThinkJet Printer 95 • • • • • • • • • •
2392A Terminal 85 • • • • • •
2393A Graphics Terminal 84 • • •
2563A/65A/66A Line Printer 94 • • • • • • • • • • •
2625A Dual System Terminal 86 • • • • • • •
2626A Display Terminal 86 • • • •
2627AColor Graphics Terminal 84 • • • • • •
2628A Word Processing Terminal 87 • • • • • • •
2686A Laser Jet Printer 95 • • • • • • • • •
2688A Laser Printer 94 • • •
2932A General Purpose Printer 95 • • • • • • • • • • • •
2934A Office Pnnter 95 • • • • • • • • • • • •
3720lA HP·18 Extender 125 • • • • • • • • • • • •
37203A HP·18 Extender 124 • • • • • • • • • • • • •
37203L Hp·18 Extender 124 •
37212A Modem 88 • • • • • • •
37213A/4A/5A/6A System Modem 88 • •
7470A 2·pen Plotter 99 • • • • • • • • • • • • •
7475A 6·Pen Plotter 100 • • • • • • • • • • • • •
7510 Veclor Film Recorder 106

7550A Graphics Plotter 101 • • • • • • • • • • • •
75808/858/868 8·Pen Drafting Plotters 103 • • • • • • • • • • • • •
7907A General Purpose Cartridge Oisc 92 .t • • • • • • • • •
7914CT/P/R 132Mb CS/80 DisclTape 91 • • • • • • • •
7914ST Tape/Disc 91 • •
7914TO Tape/Disc 91 • • • • • • •
7941A/45A Disc Drive 90 • • • • • • • • • •
7933H 404Mb CS80 Fixed Disc 92 • • • • • • • • • • •
7935H 404Mb CS80 Removable Disc 92 • • • • • • • • • • •
7942A/46A DlscITape 90 • • • • • • • • • •
7970E 1/2" Tape Dnve 93 • •
7974A 1/2" Tape Drive 93 • • • • • •
7978A 1/2" Tape Drive 93 • • • • • • •
82906A Impact Printer 95 • • • • • • • • •
9111 AGraphics Tablet 107 • • • • • • • • • • • •
9122D/S 3-1/2" Drive 89 • • • • • • • • • • •
9133H 20.0Mb Winchester/Microfloppy 89 • • • • • • • • •
9134H 20.0Mb Stand Alone Winchester 89 • • • • • • • • •
9144A 1/4" Cartridge 93 • • • • • • • • • • •
9153A 10.0Mb Winchester/Microfloppy 89 • • • • • • • • •
9154A 10.0Mb Stand Alone Winchester 89 • • • • • • • • •

• H=HPL, B=BASIC, P=Pascal, U=HP·UX
t Special requirements or device limitations involved in this configuration

Consult your HP Sales representative or authorized dealer for details.



COMPUTER PERIPHERALS
Interactive Terminals
Models 2393A, 2627A

• Supports HP Touch, graphics tablet,
mouse, and bar code readei

• High quality graphic;;
(l'NO resolution modes 512> 390 and 640x400)

• Complete independent alpflanumerics
• Up to 12 pages of rnonwry

e

HP 2393A

I-IP 2393A Graphics Tenninai
The HP 2393A combines bit-mapped vector graphics on a mono

chrome raster display with comprehensive alphanumeric capabilities,
You'll find it a versatile terminal in many applications,

The 2393A's unique HP-HIL (Human Interface Link) interface
lets you connect multiple input devices-like HP-Touch, Mouse,
Graphics Tablet and Bar Code Reader.

The 2393A also offers a range of output options, so you can connect
it to printers, plotters, film recorders and large screen projectors.

Software support for the 2393A includes popular HP packages like
DSG/3000, HP DRAW, HP EASYCHART, HP MAP, Graphics
1000/II and Graphics 9000. In addition, you can use the 2393A with
many third-party software packages, including Precision Visuals™
DI-3000™ and GRAFMAKERTM, ISSCO@'s DISSPLA@ and
TELL-A-GRAf@,andSAS Institute'sSAS/GRAPHTM. The 2393A
has ANSI X3.64 and TEKTRONIX@ 4010/4014 compatibility too,
so you can use it on a variety of computer systems.

The HP 2393A is one of the most flexible graphics terminals in its
class, providing quality and reliability at a surprisingly affordable
price.

• High Quality Color Display
• Graphics software support
• Hardcopy and video interface
• HP 17623A graphics tablet support

HP 2627A

HP 2627A Color Graphics Terminal
The HP 2627A offers a high quality color raster display with fast

vector graphics. It is ideally suited for business and technical applica
tions where color aids the comprehension of relationships and trends.

Eight basic colors are provided, with hundreds of additional user
defined colors available, including those that match HP plotter pens.

With vector graphics and local polygonal area fill, you can create
shapes, symbols and typestyles quickly and easily.

The 2627A also provides color alphanumerics, Up to eight color
pairs (foreground / background) can be used on a per character basis
to differentiate lines and identify critical fields.

A variety of output devices are available for the 2627A, including
graphics and alphanumeric printers and video output for large-screen
monitors, cameras, etc. You can also use an HP graphics tablet as an
input device on the 2627A.

Like the HP 2393A Graphics Terminal, the 2627A is compatible
with many graphics software packages.

The 2627A offers an ANSI compatibility option, so you can use it
on "ANSI-speaking systems. And the TEKTRONIX@ compatibility
mode allows the 2627A to operate with PLOT 10@ software,

I-P,P 2393A Graphics Tc·aninal $2095 HP 2627A Color Graphics Terminal $5975

Precision Visuals, DI-3000 and GRAFMAKER are trademarks of Precision Visuals, Inc.

ISSCO. DISSPLA and TELL-A-GRAF are registered Irademarks of Integrated Software Systems
Corporation.

SAS/GRAPH is a trademark of SAS Institute, Inc.

PLOT 10 and TEKTRONIX are registered trademarks of Tektronix Inc.

DEC is a registered trademark of Digital Equipment Corporation.
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• Compact size
• Block/forms mode
• Up to 4 pages of memory (additional 4 pages optional)
• Integral tilt and swivel
• Optional printer port

HP 2392A

HP 2392A Display Terminal
The HP 2392A is a compact, low cost, block mode terminal

designed for a wide range of applications - from data entry to pro
gram development. Features like integral tilt and swivel, 12-inch di
agonal anti-glare screen, and a low-profile, adjustable keyboard help
make your work more pleasant. With smooth scrolling, you can easily
view up to 4 pages of text or data (up to 8 pages optional). Data entry
applications are made easier using forms mode and the standard line
drawing set to emulate existing paper forms. High speed datacomm
(up to 19,200 bits per second) shortens response time.

It is also easy for you to generate hardcopy, since the 2392A has an
optional user-installable printer port. Choose between an RS232C se
rial or a Centronics"'-type parallel interface module.

Besides being compatible with HP computers and software, the
2392A has a no-cost ANSI (American National Standards Institute)
option so it can communicate with ANSI "speaking" computer sys
tems too - like DEC'" computers.

COMPUTER PERIPHERALS
Interactive Terminals

Models 2392A, 2394A

• High resolution display
• Local forms cache
• Advanced edit checks
• Up to 8 pages of memory

HP 2394A

HP 2394A Data Entry Terminal
Traditional data entry applications involve repeated downloading

of forms from the computer for data input. The HP 2394A Data En
try Terminal, however, offers a more innovative approach.

The 2394A stores forms locally in the terminal's memory to be dis
played quickly - without system downloading. Local edit checks on
the 2394A let you know immediately when an error is made, so you
don't send mistakes to the system. And the 2394A'8 modified data tag
feature reduces data communication traffic, transmitting to the sys
tem only those fields that have been modified. This lets you use your
system resources, data communications equipment, and networking
facilities more efficiently. The advanced capabilities of the 2394A
make it an ideal workstation in HP 3000/VPLUS or HP/IBM Inter
active Mainframe Facility applications.

The data entry operator's work is further enhanced by the 2394A's
ergonomic design - providing all the popular features and capabili
ties of the HP 2392A Display Terminal.

HP 2392A Display Terminal

Centronics is a registered trademark 01 Centronics Data Computer Corporation.

$1375 HP 2394A Data Entry Terminal

IBM is a trademark at International Business Machines. Inc.

$1795



COMPUTER PERIPHERALS
Interactive Terminals
Models 2625A, 2626A

• inrv1 ~:~2 if) ComDa'libiijT','
• SnY1Ui(i;r ,eousiy--act!',f: ,1-.;"" ',/stem ports for HP and

IBM
• C)Dti()n:~t! C;r~,!,phics

• ()ptic.)n2~ wor(~ prCCE~SStnq hr !ction

• Multiple Workspaces
• Multiple Windows
• Dual Data Communications Ports
• Multipoint Data Communications
• Interactive Forms Design

HP 2625A

r
HP 2626A

HP 262~'iA Dual Systerfi Display Terminal
The HP 2625A brings HP and IBM compatibility together in a

single terminal, With the data entry features of the HP 2622A Block
Mode Terminal on port I, and IBM 3276 Display Station features on
port 2, the HP 2625A offers convenience and cost savings to multiple
system users,

Both ports remain active at all times, allowing tasks to run concur
rently on both hosts. The HP 2625A also connects to non-HP systems
supporting ASCII asynchronous point-to-point data communications
in character mode.

Option 523 adds HP 2623A graphics features enhanced to provide
polygonal area fill, rubberband line, and Tektronix 4014 compatibili
ty. The graphics option allows the HP 2625A to run HP and other
major industry software packages (see the HP 2623A product sum
mary).

All the text editing features of the HP 2628A Word Processing
Terminals can be added to the HP 2625A. Option 528 allows the HP
2625A to operate with HPWORD software on an HP 3000 system.

The HP 2625A also offers 19.2 kbps high-performance datacomm,
smooth vertical scrolling, forms/format mode, and II national char
acter sets. Configuration flexibility allows you to daisy-chain up to 32
terminals for both local and remote operations.

With IBM 3276 emulation, HP 2622A data entry, HP 2623A and
Tektronix 4014 graphics, and HP 2628A word processing, the HP
2625A is actually five terminals in one.

HP 2626A Multi-Window Terminal

The HP 2626A is a high performance terminal which provides
unique display capabilities and data communications flexibility. The
HP 2626A display memory can be divided into four independent
workspaces, and the display screen into four separate windows to ex
amine and manipulate the contents of the workspaces. This capability
amounts to four virtual terminals which may be changed from appli
cation to application or system to system.

Dual data communication ports can be linked to workspaces to dis
play data from two different computers, or one port may be linked to a
computer and the other used as an external RS232 serial printer port.
Data may be communicated to the computer using block, line, line
modify, or character modes in a point-to-point or multipoint environ
ment.

The HP 2626A is ideally suited for program development or data
entry particularly when taking advantage of the easy to use function
key approach to forms design. The line length may be set from 80 to
160 characters so that 132 column reports as well as double width
pages may be handled, with viewing via horizontal scrolling.

HP 26'lSA UI.ta~ Systr~rn r..:ilsplay Terminal $3495 HP 2626A Display Station $4900



.. Conlp!ete word processinq

.. Optional graphics

.. High speed data entry

COMPUTER PERIPHERALS
~nteractive Terminals

~ Models 2628A, 35731, 35723A.. e

HP 2628A •
r

35731 HP Monochrome MOliitor
The 35731 HP Monochrome Monitor is a 12-inch, high resolution

monochrome video display unit used as an integral component of HP
terminals, pes and workstations.

The monitor features an easy-to-read green phosphor display, as
well as compatibility with HP systems that use 512x390 or 640x400
resolutions. It supports the HP Touch Accessory via the HP-HIL in
terface.

Ergonomic features on the monitor include an anti-glare screen
and built-in tilt and swivel for adjusting the screen viewing angle. The
monitor also has front panel brightness and contrast controls to make
display adjustments more convenient for you.

Price

e
Ordering Information
35731A HP Monochrome Monitor
35731B HP Monochrome (International)

HP 35723A

35723A HP Touch Accessnry
The 35723A HP Touch Accessory is a l2-inch, user-installable

touchscreen bezel. When you add HP touch to your HP computer or
terminal that supports the HP-H IL (Human Interface Loop), you
transform your ordinary screen into an interactive touchscreen. HP
Touch gives you an easy and natural way of communicating with your
computer.

HP Touch has a maximum resolution of 43 vertical by 57 horizon
tal, giving you 2451 touch points. You can define touch areas of vary
ing shapes and sizes, giving you programming flexibility for a wide
range of applications.

Option 523 provides all the graphics capabilities of the popular HP
2623A Graphics Terminal, with enhanced features that include po
lygonal area fill, rubberband line, and Tektronix 4014 mode. Like the
HP 2623A, the HP 2628A is compatible with HP and other major
industry software packages (listed in this guide under the HP 2623A
product summary). Tektronix 4014 compatibility allows the terminal
to use PLOT 10 software as well.

When the HP 2628A is not being used a word processing terminal
on an HP 3000. it can perform all the data entry functions of the HP
2622A Block Mode Terminal. The HP 2628A's six pages of alphanu
meric memory make it an ideal terminal for programmers, and
VPLUS/3000 support allows HP block mode screen-oriented appli
cations to be run.

In addition, the HP 2628A offers high-performance 19.2 kbps
datacomm, smooth vertical scrolling, forms/format mode, optional
integral thermal printer, plus II national character sets.

HP 2628A Word Processing Terminal

For HP 300 system users with both word processing and data
processing requirements, the HP 2628A is ideal. As a word processing
terminal designed for use with HPWORD (Hewlett-Packard's word
processing software for HP 3000 computer systems), the HP 2628A
allows you to create, edit, and store documents. Keyboard overlays
provide a full graphics and word processing keyboard, including syn
tactic keys (character, word. line, sentence, phrase and paragraph)
for cursor positioning and editing functions such as delete, move and
copy. Letter quality copies of the documents can be printed by an
optional HP daisywheel printer attached to the terminal, or a selec
tion of system printers.

The HP 2628A combines HPWORD word processing, graphics,
and data entry capability in one terminal.

HP 2628A Word Processing Terminal $3195 35723A HP Touch Access('~y $300



COMPUTER PERIPHERALS
Dial-Up Modems
Models 37212A, 37213A/4A/5A/6A

• Auto-dial and auto-answer
• Automatic data-rate recognition and configuration
• Full duplex 1200 bps and 300 bps on dial-up lines

HP 37212A

Dial-Up Modem Family
The need for computers to communicate over long distances has

increased rapidly over the last few years. The increased reliance on
data communications has made it essential for modems to be able to
operate completely unattended.

To facilitate this requirement, HP now provides a family of dial-up
modems all of which are designed for full duplex operation over the
Public Switched Telephone Network. The modems all conform to
Bell-212A and CCITT V.22 standards for communication at 1200
bps or 300 bps.

• Compatible with Bell 212A and CCITT V.22
• Central site and stand-alone versions
• Local analog and remote digital loopback

HP 37213A/4A/5A/6A Systems Modem
The Systems Modem is designed for use with all HP 1000 Com

puters and communicates with the computer through an 8-channel
multiplexer (HP 12040B in A/L-Series or HP 12792B in M/E/F
Series) and a single multiway cable.

HP 37214A Modem Interface Card Cage
The Systems Modem is based on the HP 37214A Card Cage. This

has space for up to seven modem or other interface cards in any com
bination. The eighth slot of the Card Cage is reserved for use by the
integral controller and dialer which communicates with the user pro
gram by simulating an interactive display terminal. The controller
and dialer provide the control signals, the pulse and DTMF dialing
control, and loopback control for up to seven modem cards. Local
analog loopback or remote digital loopback may be selected under
program control to allow a user program to pass data and to check the
integrity of the looped modem link. Also a local diagnostic terminal
port enables monitoring of all the modem interface lines for diagnos
tic purposes.

HP 37216A Terminal Interface Card
The HP 37216A allows direct connection of local interactive dis

play terminals to unused Multiplexer ports. With the Terminal Inter
face Card, one local terminal can be connected to one port of the 8
channel Multiplexer via a standard 25-pin D-type connector.

HP 37215A Modem Interface Card
For applications where a PTT supplied modem must be used or

where a modem is already available, an HP 37215A Modem Inter
face Card may be used in place of an HP 37213A Modem Card. The
HP 37215A provides buffered RS232C and V.24/V.28 compatible
lines for controlling all common switched line, full-duplex modems.
Loopback of most external modems may be performed under user
program control. The Modem Interface Card also provides auto-con
figuration of port speed with auto-answer modems. Auto-dialing is
not possible when using external modems.

HP 37213A Modem Card
The HP 37213A is a single card modem. As with the HP

37215A/6A, it plugs into the HP 37214A Card Cage. It communi
cates with Be1l212A compatible modems at 1200 or 300 bps and with
any CCITT V.22 (Alternatives A and B) compatible modem at 1200
bps. Asynchronous or synchronous communication is supported. The
HP 37213A is also compatible with the Vadic 3450 Series Triple
Modem. The Modem can perform both pulse and DTMF (tone) dial
ing under user program control. Two interfaces are provided, one for
the 8-channel Multiplexer and one for an RS232C port for applica
tions that either do not use a Multiplexer or require synchronous com
munication. Local analog or remote digital loopback may be
performed under user program control.

Automated Features
In order to benefit from completely unattended operation, all HP

modems have auto-dial, auto-answer, and automatic data-rate recog
nition and configuration.

Which Modem Should You Use
The HP 37212A is a stand-alone modem with integral power sup

ply. Modem control lines are not required, hence this modem is ideal
as a universal modem for use with any computer, terminal, or any
other device which uses an RS-232C/V.24 interface.

The HP 37213A/4A/5A/6A Systems Modem is designed specifi
cally for use with HP 1000 A/L-Series and M/E/F-Series com
puters. The Systems Modem is based on a rack which will hold up to
seven modem or other interface cards and is ideal for larger systems
and for systems where the number of I/0 slots in the computer is
limited.

HP 37212A Stand Alone Modem
The HP 37212A is an "intelligent" stand alone modem incorporat

ing a microprocessor to provide modem control and auto-dial facili
ties for HP interactive display terminals, calculators and computers
which do not support switched line modems via RS232C/V.24. Ei
ther synchronous or asynchronous communication can be conducted.
Commands are passed from a terminal or computer through the
RS232C/V.24 interface (using secondary TxD as an asynchronous
command channel in the case of synchronous operation). The HP
37212A can also operate on leased lines.

In addition to the commands available through the interface, the
HP 37212A can also be operated in 'Dumb' mode, from the front
panel. Non-volatile storage is provided for modem configuration and
for 23 74-character strings which can be used for telephone numbers
and log-on sequences. The strings can be linked together to provide
completely automatic connection and log-on. A telephone is not re
quired, but a second telephone connector is provided on the rear panel
to allow one to be connected in parallel with the modem. The modem
contains an integral power supply for ac operation, and also can oper
ate from a dc supply where ac power is unavailable, e.g., telecoms and
medical applications.

Ordering Information
HP 37212A Stand Alone Modem
HP 37213A Modem Card
HP 37214A Modem Interface Card Cage
HP 3721 SA Modem Interface Card
HP 37216A Terminal Interface Card

Price
$1046
$1125
$1715

$190
$170



COMPUTER PERIPHERALS
Personal Data Storage

Models 9114A, 9122D/S, 9123D,9125S, 9133H, 9134H, 9142A, 9153A, 9154A,88500A

Hewlett-Packard offers you a full line of data storage solutions to
fit your personal or technical computer requirements. HP's wide
range of disc drives cover a variety of prices, capacities and perform
ance.

3 1/2" Microfloppy Personal Data Storage Solutions

HP 9122D Dual 3 1/2" Drive-HP 9122S Single 31/2" Drive

The HP 91220 is a highly reliable, double-sided 3 1/2" microflop
py designed for use with HP's desktop and personal computers. Avail
able in both dual and single configurations, the liP 91220 and HP
9122S provide up to 1420 and 710 Kbytes of formatted capacity, re
spectively. This disc drive is supported on the Touchscreen Series 80
and Touchscreen II and HP 9000-Series 200, 300, and 500.

HP 9114A Portable 3 1/2" Disc Drive

Designed for HP's Portable computer family as well as, Series 40
and Series 70, the HP 9114A provides up to 710 Kbytes of formatted
capacity in a lightweight, battery-operated package. The 3 1/2" disc
drive reads, writes, and initializes double-sided media in both single
sided and double-sided formats. This feature allows data exchange
with single-sided drives currently in use.

HP 9123D DuaI31/2" Drive (for HP Touchscreen II) See pg. 41

Hard Disc Personal Data Storage Solutions

1/4" Tape Backup Solution
HP 9142A 1/4" Tape Subsystem

The HP 9142A is a low cost 1/4" streaming tape backup solution
designed for personal computers. This drive stores approximately 13
to 52 Mbytes of information on the HP Touchscreen and Touch
screen II PCs and up to 60 Mbytes on the IBM PC/XT/AT and
COMPAQ Portable. This subsystem allows both file and image back
up and restore operations. The format, utilizing 50% data redundan
cy, offers error correction for increased data reliability. The HP
9142A transfers data at a rate of 2 Mbytes/minute and I
Mbyte/minute with verification.

Interface Solutions
HP 88500A IBM Disc/Tape Interface

Hewlett-Packard provides you with an interface solution to connect
your HPtape or disc to your IBM PC/XT/ AT and COMPAQ Porta
ble. This easy-to-install system includes the powerful Data Manager
and Tape Backup software. One short slot interface card allows you
to connect up to 7 discs and I tape. The HP 88500A supports the
9154A and 9134H discs as well as the 9142A tape.

Data Interchange
HP 9125S-IBM PC 51/4" Data Interchange

The HP 9125S is a single 5 1/4" disc drive that gives the HP
Touchscreen and Touchscreen II data compatibility with the IBM
PC via 5 1/4" discs. Connected by HP-1B to the Touchscreen com
puters, the drive can read, write. and initialize discs in IBM-PC for
mat as well as HP format. The discs can be moved between IBM and
HP computer systems for easy data exchange.

$ ISO

S 129

$2390
$1690
$\940

$1690
$ 199
$ 5S
$ 69

Price
$ 795
$1390
$1090
$ 71S
$1200
$2740

Ordering Information
HP 9114A Double-sided 3 1/2" Disc Drive
HP 9122D Double-sided 3 1/2" Dual Disc Drive
HP 91225 Double-sided 3 1/2" Single Disc Drive
HP 9123D Double-sided 3 1/2" Dual Drive
HP 91255 Single-sided 5 1/4" Flexi ble Disc Drive
HP 9133H 20 Mbyte Hard Disc plus 3 1/2"
Microfloppy
HP 9134H 20 Mbyte Hard Disc (Winchester only)
HP 9142A 1/4" Tape Backup Subsystem
HP 9153A 10 Mbyte Hard Disc plus 3 1/2"
Microfloppy
HP 9154A 10 Mbyte Hard Disc (Winchester only)
HP 88500A IBM Disc/Tape Interface
HP 91290A 5 1/4" HP Qualified Media (Box of 10)
HP 92192A 3 1/2" Double-sided Microfloppy
(Box of 10)
HP 922428 15 Mbyte Tape (9142 only
Box of 5 tapes)
HP 92242L 60 Mbyte Tape (9142 only
Box of 5 tapes)
See the Technical Data Sheet #5953-6857. "Data Storage for Personal and Portable Computers"
lor detailed support information.

The storage capabilities of HP's 20 Mbyte hard disc with the back
up and interface capabilities of the 3 1/2" microfloppy arc combined
in the HP 9133H. The removable media is fully compatible with the
HP 9122DIS, the HP 9123D, and HP 9114A data storage units. The
HP 9133H and 9134H are well suited for business and technical large
memory applications-general accounting, data base management,
and integrated applications. They are supported on the Touchscreen
II, Series 80, and HP 9000-Series 200, 300, and Series 500 com
puters.

The HP 9153A combines the storage and performance capabilities
of HP's 10 Mbyte hard disc with the backup and interchange capabil
ities of the 3 1/2" microfloppy in one compact package. The remova
ble media is fully compatible with the HP 9122DIS, HP 9123D and
HP 9114A data storage units. The 9154A, hard disc only model, adds
Winchester performance and convenience to floppy-based computer
systems. These models are supported on the Touchscreen II, HP
9000-Series 200, 300 and 500 and Series 80 computers.

HP 9153A/9154A 10 Megabyte Winchester Hard Disc

HP 9133H/9134H 20 Megabyte Winchester Hard Disc



COMPUTER PE:RIPHERALS
CS/80 Desktop Disc Drive Family
Models 7941 A, 7945A, 7942A, 7946A
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HP 7941A/45A and HP 7942A/46A
The HP 7941A and HP 7945A are 24- and 55-Mbyte disc drives,

respectively. The HP 7942A and HP 7946A products feature the
same 24 and 55 megabyte capacities but include a 1/4-inch cartridge
tape drive integrated into a single unit. These products are designed
and priced for use on entry-level multi-user systems and high per
formance work stations.

Both the disc products and the disc/tape products employ the same
efficient command structure (CS/80) and HP-IB interface as the HP
7911,7912,7914,7933, and 7935 mass storage products. This com
monality in command structure allows you to mix and match a wide
range of compatible mass storage solutions.

The disc and the disc/tape products are customer installable and
contain extensive self-test capabilities resident in the controller. Both
package designs provide quick access to all replacable assemblies.

The disc and disc/tape products are quiet enough to operate unno
ticed in an office environment and are small enough to place on top of
a desk. Both feature adapter kits to fit in 19-inch EIA rack enclosures
or in HP's mobile mini-rack.

With a 30ms average disc seek time and a typical data transfer rate
of one megabyte per minute for the tape drive, these disc and
disc/tape products provide the performance needed for the entry-lev
el multi-user system high performance work stations.

Features
HP 79l\ 'j ,i> and i-!P' 7945!\ rJi:,,; Drive
• Small stand-alone desktop cabinet

(HxWxD = 130mm x 325mm x 285mm)
• Quiet operation with sound power <50 dBa.
• Customer installable
• Average seek time of 30ms
• Fits in 19-inch EIA rack enclosure with an HP 19500B adapter kit

Description
HP 7941A17945A Disc Drives

The HP 7941A and HP 7945A are 24- and 55-Mbyte disc drives.
Each of these products includes a fixed Winchester disc drive, intelli
gent HP-IB Command Set 80 controller and power supply - all in a
compact desktop package.

Description
HP 7942A17946 Disc/Tape Drives

The HP 7942A and HP 7946A are mass storage systems combin
ing either a 24-Mbyte or a 55-Mbyte fixed disc drive with a built-in
1/4-inch cartridge tape drive, intelligent HP- IB Command Set 80 Con
troller and power supply - all in a compact desktop package. A sin
gle controller integrates and controls the tape and disc drives.

Operating Characteristics
Electromagnetic Emissions
Radiated and conducted interference:
• HP 7941A, 7942A, 7945A, 7946A - For U.S.A., designed to meet

FCC Docket 20780 for Class B computing peripheral devices.
• HP 7941A, 7942A, 7945A, 7946A - For Europe, designed to meet

VDE 0871 for Level B computing devices. FTZ licensed on some
HP systems. Refer to your local sales representative for more infor
mation.

Safety
The HP 7941A, 7942A, 7945A, 7946A meet all applicable safety
standards of the following:
• IEC 380 and 435
• UL 114 and 478
• CSA 22.2 no. 154

Features
HP 'T942J4 and HP "946i~ Disc/Tape Drive
• Customer installable
• The disc drives have an average seek time of 30ms. The tape drive

can typically transfer data at one megabyte per minute.
• The tape drive has read-after-write capabilities and automatic er

ror detection and correction for enhanced data reliability
• Small stand-alone desktop cabinet

(HxWxD = (208mm x 325mm x 285mm))
• Quiet operation with sound power <50 dBa.
• Fits in 19-inch EIA rack enclosure with an HP 19501 A adapter kit

Ordering information
HP 7941A (24Mbyte) disc
HP 7945A (55Mbyte) disc
HP 7942A (24Mbyte disc/tape cartridge)
HP 7946A (55Mbyte disc/tape cartridge)
Opt 015 Voltage selector set for 230V (For non-U.S.

shipments)
Opt 550 Deletes one-metre HP-IB cable
HP 19500B Rack kit for mounting HP 7941 A and

HP 7945A in 19-inch EIA rack enclosures
HP 19501A Rack kit for mounting HP 7942A and

HP 7946A in 19-inch EIA rack enclosures

Price
., '."00
".'l!O
"',)1)0
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COMPUTER PERIPHERALS
CS/80 Disc Drive Family

Models 7911, 7912, 7914, 7914CT, 7914ST

• Performance
• Reliability
• Serviceability

~
::'E':I'~',J(OF08. :
SYSTEMS

• Integral self test and diE,gpcn·.t:c'.
• Internal microprocessor cnp,' oiler

7914CT

e
HP 7911P,
7912P,
7914P

HP 7911R, 7912R, 7914R

HP 79148T

IIIIIIII

Hewlett-Packard offers the HP 7911, 7912, and 7914 family of disc
products. To ensure flexibility in configuring mass storage needs, each
disc product employs the same efficient command structure (CS/80)
and the same interface standard (HP-IB), allowing you to mix and
match a wide range of compatible storage solutions with little or no
need for additional control hardware or software modification.

All of the CS/80 family disc products contain a sophisticated, in
ternal controller which performs advanced, self-diagnostic routines to
facilitate maintenance and servicing. These self-diagnostic capabili
ties, coupled with careful design and engineering, promote a highly
reliable and serviceable disc drive which will provide greater system
uptime and productivity.

Operating Characteristics

Electromagnetic Emissions
The 7911, 7912, and 7914 are designed to meet FCC Docket 20780

for Class A computing devices. For Europe, they are designed to meet
VDE 0871 for Level A computing devices and are FTZ licensed on
some HP systems.

Safety
The HP 7911,7912, and 7914 meet all applicable safety standards

of the following: CSA 22.2 No. 154, IEC 380 and 435, UL 114 and
UL 478.

HP 7911, 7912, 7914 Disc/Tape Drives
These Disc/Tape Drives are a family of products designed to satis

fy all peripheral storage requirements in a single compact package.
Each product utilizes a unique integrated storage concept, featuring a
reliable Winchester disc mechanism for mass storage, and a Ill-inch
cartridge tape drive for backup and user I/O.

The product line provides mass storage capacities from 28.1 to
132.1 Mbytes; they include the 7911 (28.1 Mbytes), 7912 (65.6
Mbytes), and 7914 (132.1 Mbytes).

HP 7914ST Mass Storage Subsystem
The HP 7914ST is a complete mass storage subsystem offering 132

megabytes of Winchester disc storage and an HP 7974A half-inch
tape drive in a 1600mm high system cabinet. An option for a second
l32-Mbyte disc drive in the same cabinet is also available.

HP 7914 CT Disc/Tape Drive
The 7914 CT discJtape package combines the 7914 disc drive with

the 9144A 1(4 inch cartridge tape drive in a mobile mini-rack (Rose
bud family cabinet). The new cartridge tape drive has read after write
capabilities which helps to reduce image backup time.

Ordering Information
HP 7911P/R (28.1 Mbytes)
HP 7912P/R (65.6 Mbytes)
HP 7914P/R (132.1 Mbytes)
Opt 001: Dedicated tape controller
(HP 7911,7912, and 7914)
Opt 015: 220-volt operation
Opt 140: Delete cartridge tape drive
HP 7914ST (132.1 Mbytes)
Opt 002: Adds cartridge tape drive and second
controller (for HP 3000 only)
Opt 015: 220-volt operation
Opt 114: Adds second HP 7914R (less cartridge
tape drive)
Opt 240: Adds cartridge tape drive to first HP 7914R
HP 7914CT (132.IMb)
Opt 015 220-volt operation
Opt 140 Delete cartridge tape drive

Price
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COMPUTER PERIPHERALS
CS/80 Disc Drive Family Continued
Models 7907, 7933, 7935

• Performance
• Reliability
• Serviceability

• Integral Self Test and Diagnostics
• Internal Microprocessor Controller

HP 7907

HP 7933H,
7935H

e
The HP 7907A is a complete peripheral storage product providing

user I/O, mass storage, and backup capabilities. The 7907A com
bines a state-of-the-art fixed/removable disc mechanism with an in
telligent controller using the CS/80/HP-IB protocol. The result is a
high performance, environmentally rugged disc sub-system providing
a cost effective backup and software distribution capability as well as
an easy path to data interchange between systems.

HP 7933H Disc Drive
The HP 7933H Disc Drive is a 404-MB fixed media device that

provides high levels of performance, reliability, and serviceability.
The performance of the HP 7933H promotes overall greater system
efficiency. The advanced reliability and serviceability features are re
flected by the exceptionally low maintenance costs of this product. A
bundled package of three HP 7933H's is available as the HP 7933G
at a reduced price.

Features
Disc Drive
• 41 Mbytes of formatted disc storage
• 20.5 Mbytes of fixed storage/20.5 Mbytes of removable storage in

an easy to use front-loading 8" cartridge
• HP standard CS/80/HP-IB protocol
• Average seek time 30 ms
• Ramp-loaded heads for added reliability
• Front panel or system activated image backup/restore in less than

3 minutes
• Environmentally rugged design
• Available in either an HP922ll A cabinet or standard 19" EIA

rackmount
• Customer installable

HP 7935H Disc Drive
The HP 7935H Disc Drive is a removable media device that pro

vides 404 Mbytes of removable media for increased system flexibility
and greater system uptime for private data volume configurations and
disc-to-disc backup/restore operations. This product is available in an
HP 7935G package of three drives at a reduced price.

Electromagnetic Emissions
The HP 7933 and HP 7935 are designed to meet FCC Docket

20780 for Class A computing devices. For Europe, they are designed
to meet VDE 0871 for Level A computing devices and are FTZ li
censed on some HP systems.

Safety
The HP 7933 and HP 7935 meet all applicable safety standards of

the following:
• CSA 22.2 No. 154
• IEC 380 and 435
• UL 114 and UL 478

Description
The HP 7907A is a complete mass storage subsystem featuring

20.5 Mbytes of formatted removable storage in an easy-to-use front
loading configuration. Add to this an additional 20.5 Mbytes of
formatted fixed storage, a fast 45 ms Total Device Average Transac
tion Time, a small light-weight package, 19" EIA rackmount capabil
ity and an offline backup capability and you have an ideal mass
storage system for applications such as Automatic Test, On-Site Data
Logging, and Computer Aided Engineering.

Electromagnetic Emissions
Radiated and conducted interference:
• HP 7907A-For U.S.A. designed to meet FCC Docket 20780 for

Class B computing devices.
• HP 7907A-For Europe, designed to meet applicable VDE 0871 re

quirements for computing devices.

Safety
The HP7907A meets all applicable safety standards of the follow

ing:
• IEC 380 and 435
• UL 114 and 478
• CSA C22.2 No. 154

Ordering Information
HP 7907A (41 Mbytes)
015-240V/50Hz
550-Delete HP-IB Cable
HP 7933H (404 Mbytes)
HP 7933G (1.212 Gbytes)
HP 7935H (404 Mbytes)
HP 7935G (1.2 Gbytes)
Standard Input Power: 208 volts
Opt 120: For 120-volt operation in U.S.A., Canada
Opt 220: For 220-volt operation in Canada
Opt 221: For 220-volt operation in continental Europe
Opt 222: For 220-volt operation in Switzerland
Opt 223: For 220-volt operation in Denmark
Opt 241: For 240-volt operation in United Kingdom
Opt 242: For 240-volt operation in Australia, New
Zealand

$12,500
N/C

Less 85
$25,700
$63,700
$28,300
$74,400

N/C
N/C
N/C
N/C
N/C
N/C
N/C
N/C



9144A 1/4" Tape Subsystem

The Hewlett-Packard Family of Magnetic Tape Subsystems pro
a range of solutions to meet your format, capacity, and perform
needs. The four major applications of our tape subsystems are:

Backup protection against equipment failure and operator error

Archival storage for economical, long term data preservation

Data exchange with other computers and system software updates

Online mass storage for data logging and tape processing

/4" Tape Backup Solution

9144A 1/4" Tape Subsystem
The HP 9144A is a fast, reliable 1/4" Tape backup solution for 15
200 Mbytes of disc storage. It is a convenient backup alternative to

floppy discs at approximately one-third the cost of the faster
hall-lllCh tape drives. Using both 16 and 67 Mbyte cartridges, it pro

performance up to 2 Mbytes per minute. The drive offers a read
while··wr·ite feature, Media Monitor, and extensive error detection

correction capabilities. Format compatibility with the
11/12/14/42/46 integrated cartridge subsystems is an addi
feature.

The HP 9144A allows for software distribution and data in
tel'chanlge between many HP systems. The HP's tcchnical systems:

HP 9000-Series 200, 300, 500 can use the 9144A to facili
data exchange via the 1/4" tape cartridge. (True data exchange

dependent on the softwarc, operating system and host system's level
compatibility).

for the 9144A is provided by the following HP systems:
Touclhscrce:n PC, Touchscreen II, HP 1000 Series A, HP 9000 Series

300, and 500. (Cartridges formatted on the 9144A are not com
with those formatted on the 9142A.)

1/2" Tape Backup Solutions

797881/2" Magnetic Tape Subsystems
HP 7978B 1/2" Magnetic Tape Subsystem is designed for fast, re

backup of large systems typically with greater than 400 Mbytes
This tape subsystem offers both 6250 cpi (GCR) and 1600

densities. The GCR formatted capacity of approximately
per 2400 foot reel reduces data storage costs. This

drive features 75 ips read-write speed (250 ips rewind
provides up to three times the transfer rate of the HP

using Immediate Response and Read-Ahead buffering. In
reliablity, extensive front panel diagnostics and ease of repair

are additional bcnefits of the HP 7978B. The drive is mounted in an
upright cabinet and includes an HP-IB interface. The HP 7978B is
supported on the HP IOOO-A Series as well as the HP 3000-Series 37,
39,40/42,44/48,58 and 64/68.

COMPUT'ER PERIPHERALS
Tape SUbsystems

Models 7970E, 7974A, 7978B, 9144A

HP 7878A and HP 7874A 1/2" Magnetic Tape Subsystems

HP 7974A 1/2" Magnetic Tape Subsystem
The HP 7974A is the low cost subsystem designed for backup of

approximately 130 to 400 Mbytes of disc storage with its 1600 cpi
(PE) density. The 800 cpi (NRZl) capability can be added if dual
density is required for data exchange. In the streaming mode, the
drive operatcs at 100 ips (200 ips rewind speed). This feature results
in transfer rates twice that of the HP 7970E. The HP 7974A is also a
start/stop drive operating at a tape speed of 50 ips with tension arm
buffering. Support is provided by the following systems: HP 1000-A
Series, the HP 3000-Series 37, 39, 40/42, 44/48, 64/68, and the HP
9000-Series 300 and 500 HP-UX.

HP 7970E 1/2" Magnetic Tape Subsystem
The HP 7970E tape drive offers support for additional HP comput

er systems. Providing 1600 cpi (PE) density, the drive is available
with a choicc of parallel differential or HP-IB interfaces and is sup
ported on most HP computer systems. Using tension arm buffering, it
operates in start-stop mode at 45 ips (160 ips rewind) and provides
system transfer rates up to 3.5 Mbytes/minute. This drive offers a
1/2" reel-to-reel solution for HP 1000-Series E/f, HP 3000-Series
III and OEM customers. The HP 7970E is available in either a lo-boy
cabinet or prepared for rack mounting.

Ordering Information Price
HP 7970E 1/2" Magnetic Tape Subsystems S' 0. ]MI-', I . j "r
HP 7974A 1/2" Magnetic Tape Subsystems (1600 cpi) : 1 ..;':'

HP 7974A with NRZI option (1600/800 cpi) ,! '.8.1.,

HP 7978A 1/2" Magnetic Tape Subsystems '.".7'"
(6250/1600 cpi)
HP 9144A 1/4" Tape Backup Subsystem ' '\1 ,:'
HP 88140LC 67.0 Mbyte Tape (9144 only-Box of 5 ii"~

tapes)
HP 88140SC 16.0 Mbyte Tape (9144 only-Box of 5
tapes)
HP 92150D 600 Ft. 1/2" Reel-to-Reel (Box of 10 tapes) :j.
HP 92150E 1200 Ft. 1/2" Reel-to-Reel (Box of 10 tapes) I! i
HP 92150F 2400 Ft. 1/2" Reel-to-Reel (Box of 10 tapes) 2~O

See the Technical Dta Sheet #5953-6831, "The HP Family of Magnetic Tape SUbsystems" for
detailed support information.



COMPUTER PERIPHERALS
Line Printers, laser Printers
Models 2563A, 2565A, 2566A, 2680A, 26858, 2686A, 2688A, 2689A

Output Design Service
HP also offers an Output Design Service. This service is a personal

ized form design, logo and signature scanning service.

Price
$1 t:,766
52J,766

$5,780
$2.995

<$3,995
$29,950
576,780

$119.740
599,950

2689A

e•

Ordering Information
HP 2565A Line Printer
HP 2566A Line Printer
HP 2563A Line Printer
LaserJet Printer
LaserJet PLUS Printer
HP 2688A Page Printer
HP 2680A Laser Printing System
HP 26858 Laser Printing System
HP 2689A Laser Printing System

HP 2689A
The HP 2689A Laser Printing System provides IBM mainframe

(and compatible) computer users a cost-effective way to enjoy the
benefits of laser printing. The HP 2689A communicates to the IBM
mainframe through the HP 26029A interface unit and the HP 2680A
laser printer. This IBM mainframe plug-compatible laser printer op
erates at 45 ppm on plain 8.5-inch by II-inch fanfold paper. The HP
2689A laser printer is known for its high reliability, affordability, and
easy implementation.

HP 2680A/85B
The liP 2680A Laser Printing System (LPS) operates at 45 ppm

on plain 8.5-inch by II-inch fanfold paper. It features continuous pa
per feed for paper handling reliability, non-contact fusing, and a data
control system that is capable of handling variable size characters,
electronic forms and multiple pages of print on one sheet of paper. If
remote printing is required, the HP 2685B is designed for remote lo
cation printing. The 26858 configuration includes the HP 2680 laser
printer, controller, terminal, disc drive and magnetic tape.

HP 2688A
The HP 2688A page printer is a medium speed, low to medium

print volume laser electrophotographic printer. This printer is ideally
suited for applications requiring high print quality such as letters, re
ports and documents. The maximum print speed of 12 ppm and the
quiet operation (55 dBA) make it an excellent office printer for
merged text and graphics printing.

2686A
LaserJet Printer Family

2565/66A

2563A 2680A

Line Printers
HP 2563i~, 2565A al1d 2566A

The HP 2563A, 2565A and 2566A are fully supported line-matrix
printers, printing at 300, 600 and 900 Ipm, respectively, in standard
mode. The HP 2563A, 2565A and 2566A offer many special user
features such as graphics, bar code printing, multiple character fonts,
16-channel vertical format control, high density printing and com
pressed print. The HP 2563A, 2565 and 2566A utilize the Hewlett
Packard Printer Command Language which enables upward and
downward compatibility with other Hewlett-Packard printers.

Laser Printers
HI? lase,Jet/LaserJet PLUS Printers

The HP LaserJet/LaserJet PLUS printers are low-cost, profes
sional PC laser printers that provide letter-quality text and graphics
for workstation-based applications. The LaserJet/LaserJet PLUS
printers print at 8 pages-per-minute and are compatible with IBM
and IBM compatibles, DEC, Wang, Apple, HP 150, and others. In
addition tothe LaserJet printer's features, the LaserJet PLUS printer
provides '/2 meg of memory for higher density graphics, forms design
capability, downloadable fonts, and an optional Centronics interface.
The LaserJet PLUS printer is expanded into applications such as doc
ument workstation printing, enhanced merged text and graphics, and
the electronic publications marketplace.

Ideal for Word Processing Use
The HP LaserJet/LaserJet PLUS printers feature quiet operation

« 55 dBA), multiple character fonts per page, multiple paper sizes
(up to legal size), single sheet paper or envelopes, workstation on
demand printing, and compact, desktop size.

Maintenance
The HP LaserJet/LaserJet PLUS printers are easy to maintain

and operate. The disposable cartridges containing the main elec
trophotographic components make the printers easy to service and
very reliable. The Laserlet/Laserlet PLUS printers require no
scheduled preventive maintenance.

Character l=ont Flexibility
The standard character font for the Laserlet/Laserlet PLUS

printers is Courier 10 (Portrait and Landscape). There are additional
optional fonts for both printers in plug-in cartridges, including both
fixed pitch and proportionally spaced fonts. Software selectable, this
allows printing of multiple fonts on the same page. In addition,
downloadable font families are available for the LaserJet PLUS printer.



COMPUTER PERIPHERALS
Workstation Printers

Models ThinkJet, 82906A, 2932A, 9876A, 2934A, LaserJet

Personal Printers
Hewlett-Packard's personal printers offer compact convenience

and economy without sacrificing performance.

The ThinkJet Personal Printer
• I50-cps Printing
• Quiet Operation
• High-quality Text and Graphics
• Four Interface Versions

The low-cost ThinkJet family of personal printers olfers fast, quiet,
portable printing. The ThinkJet printers feature a disposable print
head cartridge, high-quality printing, and both friction and pin-feed
capability. Four different print pitches provide the flexibility you need
for a variety of applications ranging from reports to spreadsheets.

The HP 82906A Personal Printer
• I60-cps Printing
• Impact Printing for Forms Flexibility
• Graphics
• Last-form Tearoff

The HP 82906A is an economical 80-column, dot matrix impact
printer that produces fast text and graphics on single sheets or fanfold
paper. A variety of print pitches and character styles are available,
plus last-form tear-off, user-defined character set and HP raster
graphics.

General Purpose Printers
HP's general purpose printers include a range of non-impact and

impact printers. The non-impact thermal printers offer quick, quiet
printing. The impact printers offer both permanent copy and mul
tipart forms capability.

The HP 2932A General Purpose Printer
• 200-cps Draft Quality Printing
• Paper-handling Flexibility
• Front Forms Loading and Straight Paper Path
• Last-form Tearoff

The HP 2932A General Purpose Printer offers 200-cps printing
and a variety of paper-handling features for printing applications re
quiring versatility and high reliability. Typical applications include
financial reports, customer invoices, and factory floor lists. The HP
2932A is frequently shared among several users.

The HP 9876A Thermal Line Printer
• 480 Lines-Per-Minute Printing
• Three Interface Options

The 9876A offers fast, quiet line printing at 480 lines per minute. It
is ideal for producing high-speed listings, working reports or quick
plots and graphics. Featuring HP-IB, 8-bit parallel, and RS-232C in
terface options, the 9876A is compatible with a wide variety of com
puters and terminals.

Word Processing Printers and Accessories
HP offers a range of word processing printers and accessories to

meet a variety of application needs. You can choose from full-font
daisywheel printers, a personal laser printer, and a dual-mode impact
printer. All offer professional-looking copies of text with a minimum
of operator interaction.

The HP 2934A Business Printel
• 200-cps Draft and 67-cps Letter-quality Printing
• Word Processing Print Features
• Plug-in Font Cartridges
• 90-dpi Graphics* and Automatic Bar Code Generation
• Last-form Tearoff

The HP 2934A Dual-mode Printer offers selectable print modes,
I36-column printing, graphics capability, and a comprehensive selec
tion of printing and paper handling features. When matched with the
HP 29340S Single-bin Sheet Feeder, it provides an excellent single
printer solution for those who need letter-quality printing as well as
data processing speed and multipart forms capability.
'Graphics support on the HP 3000 via screen dump.

The LaserJet Personal Printer
• 8-Page-per-minute Printing
• Letter-quality Text
• Graphics
• Character-font Flexibility

The LaserJet Personal Printer provides letter-quality text and
graphics. Its fast printing and quiet operation make it an ideal work
station printer for a variety of applications. It utilizes a disposable
cartridge that contains the main printing components. (See page 94
for additional information on LaserJet Printers)



COMPUTER PERIPHERALS
Workstation Printers {cont.)
Models ThinkJet, 82906A, 2932A, 9876A, 2934A, LaserJet

I~
MULTIPART

PRINTER SPEED PRINT QUALITY GRAPHICS FORMS SHEET FEEDER NOISE STANDARD INTERFACE

ThinkJet Printer 150 cps • Draft Quality Yes No No <50dBA 4 verSions, each with
• llx12 Dot Matrix own Interface

2225A (HP-IB)
2225B (HP-IL)
2225C (Centronics)
22250 (RS-232C)

.-

HP 82906A 160 cps • Draft Quality Yes Yes No 62dBA HP-IB
Impact Printer • 9x9 Dot Matrix

HP 2932A 200 cps • Draft Quality Yes Yes No <55dBA RS-232C Standard
General Purpose • 9x12 Dot Matrix Options:
Printer #035 RS-422

#042 Centronics-type
Parallel

#046 HP-IB

HP 2934A Dual Mode 67 cps Yes Yes Accessory: <55dBA RS 232
Business Printer 200 &67 • Letter Quality HP 29340S Options:

cps • 36x24 Dot Single Bin #034 Multipoint Synchronous
Matrix Sheet Feeder (Nth terminal)

200 cps #035 RS-422
• Draft Quality #039 SNS/Data link

• 9x12 Dot Matrix Cable included
#042 Centronics-type

Parallel
#046 HP-IB

LaserJet Printer 8 ppm • Letter Quality Yes No Yes <55dBA
(Built-In)

HP 9876A 4801pm • Draft Quality Yes No No <57dBA HP-IB Standard Opllons:
Thermal line • 5x7 Dot Matrix #001 8 bit parallel for
Printer use With 2640 series

terminal
#002 RS-232C

Ordering Information
ThinkJet Printer (all versions)

2225A ThinkJet Printer (HP-IB)
2225B ThinkJet Printer (HP-IL)
2225C ThinkJet Printer (Centronics)
2225D ThinkJet Printer (RS-232C)

HP 2686A LaserJet Printer
HP 2932A Impact Printer
HP 2934A Dual-mode Business Printer
HP 29340S Single-bin Sheet Feeder
HP 82906A Impact Printer
HP 9876A Thermal Printer

Price

j; -l95
$ -l95
$ -l9:i
$ 495

3495
2595
2995

650
795

60~0



•

In fields as diverse as engineering, chemistry, medicine, finance,
and marketing, the need for hardcopy graphics is growing. The reason
is simple: graphics provide a comprehensive, easy-to-understand over
vicw of numerical data.

Producing hardcopy graphics does not have to be difficult or expen
sive. Basically, there are three types of devices used to produce graph
ics-printers, plotters and film recorders. Each has its own applications.
Printers are raster devices which use closely spaced dots to create
working-quality drawings generally in black and white. Plotters, on
the other hand, are vector devices which produce colorful, visually
perfect graphics with sharp lines and smooth curves. And the new HP
7510 vector film recorder produces colorful 35-mm slides for formal
presentations.

With Hewlett-Packard graphics peripherals, you can quickly gen
erate professional, h lrdcopy graphs and charts from design, measure
ment, and computational data.

Data Display Graphics
Data analysis usually requires extrapolating trends over time, stud

ying relationships between variables, making comparisons between
entities, and looking for exceptions and variances. All these lend
themselves to graphic portrayal.

By using graphics, you eliminate printouts with pertinent data bur
ied in long listings of hundreds or even thousands of variables. Effec
tive graphics can help you spot key ideas, trends, and relationships
that might otherwise go unnoticed. In addition, graphics can improve
communications at meetings, and make you appear more professional
and better prepared. Reports can be shorter, and easier to under
stand.

Design GraphiCS
Hardcopy graphics are a vital part of the computer-aided design

and computer-assisted drafting fields. Tedious and time-consuming
plans and schematics can be produced quickly and accurately using a
plotter. HP drafting plotters create visually perfect drawings for ap
plications in mechanical, electrical, and civil engineering, architec
ture, and drafting.

COMPUTER PERIPHERALS
Intr,oduction t(.~ Hardcopy Graphics

Interfaces
There are two interfaces for connecting HP plotters and the HP

7510 color film recorder with HP and non-HP computer systems: the
HP-IB (IEEE-488-1978) and the RS-232-CjCCITT V.24. These op
tions make it easy to integrate an HP plotter into almost any comput
er system.

HP-GL
Hewlett-Packard plotters understand HP-GL (Hewlett-Packard

Graphics Language), a set of easy-to-understand mnemonic com
mands for controlling machine functions such as character generation
and axis production. These internal commands simplify program
ming; for example, it often takes just one or two instructions to draw
arcs or circles or define and fill a polygon.

Plotting Media and Pen Choices
Each HP plotter uses chart paper and at least one additional medi

um: plots can be drawn on transparency film for overhead projection,
on high-gloss presentation paper for reports or graphic hand-outs, or
on vellum, double-matte polyester film, and tracing bond for engi
neering and drafting drawings.

HP makes three types of pens-fibcr-tip, roller-ball, and liquid-ink
drafting pens. The fiber-tip pens for both paper and transparency film
come in two widths, a fine tip for grids, tick marks, and labels, and a
wide tip for bold titIes, heavy lines, and filled-in areas. For engineer
ing and drafting media, refillable drafting pens come in six standard
widths, and disposable drafting pens come in two widths and four col
ors. Roller-ball pens in one width and four colors.

Intelligent Pen Control
All HP plotters change pens automatically under program control

so no operator intervention is necessary. To produce graphics of con
sistently high quality, HP plotters precisely control pen movements
through the use of sophisticated electronic circuitry. As pens descend,
their motion is automatically damped to preserve pen tips. When pens
are returned to their stalls after use, they are automatically capped so
they stay fresh and last longer.

Graphics Software
HP plotters are supported on most Hewlett-Packard computer sys

tems, desktop computers, and intelligent terminals. In addition, many
popular graphics application and integrated software packages sup
port these plotters on HP and non-HP computer systems and personal
computers.

Film Recorder Output
With the standard 35-mm camera back, the HP 7510 color film

recorder can accommodate 35-mm slide and print film, and Polaroid
instant slide film. With an optional camera back, the recorder can
also use instant print film. Another option is a Kodak instant slide
module which produces fUlly developed instant slides one at a time.

Reliability
HP plotters, and the HP 7510 color film recorder, are built for pro

fessionals by professionals. HP has been manufacturing graphics
plotters for over 15 years. An HP's commitment to product integrity
means quality is built-in to every plotter and film recorder we make.



COMPUTER PERIPHERALS
Introduction to Hardcopy Graphics (cont.)

HP 75808
HP 7470A HP 7475A HP 7550A HP 75858 HP 7586B

Number of Zin Individual 6 in carousel 8 in carousel 8 in carousel 8 in carousel
pens pen slalls

Paper, Paper, Paper, Paper, Paper,
transparency transparency, transparency, liquid-ink liquid-ink

Pen types liquid-ink roller-ball, roller-ball
roller-ball

M/A MIA, A3/B MIA, A3/B MIA, A3/8, MIA, A3/8,
AZ/C, Al/D, A2/C, AlID,

Media sizes (AO/E AO/E
HP 75858 only)

Paper, Paper, Paper, Paper, vellum, Paper, vellum
transparency film transparency film, transparency film, tracing bond, tracing bond,

Media types vellum, polyester film polyester film
polyester film

Manual sheet Manual sheet Automatic sheet Manual sheet Automatic roll
loading tor above loading for above feed for paper, loading for above feed for above

media types media types transparency film media types media types
except

Media load Manual sheet tracing bond
methods loading for above

media types Manual sheet
loading tor above

media types

RS-232-C/CCID V.24 RS-23Z-C/CCITI V,24 RS-Z32-C/CCITI V.24 RS-Z32-C/CCITI VZ4 RS-Z3Z-C1CC1TI V.Z4
Interfaces or or and and and

(HP-IB) IEEE-488 (HP-IB) IEEE-488 (HP-IB) IEEE 488 (HP-IB) IEEE-488 (HP-IB) IEEE-488
or HP-IL

Page 99 99 101 103 103



• Low cost, high performance
• Choice of six- or two-pen models

COMPUTER PERIPHERALS
Graphics Plotters

Models 7470A and 7475A

• Plot on paper
• Plot on HP overhead transparency film

Hewlett-Packard's HP 7470A and 7475A graphics plotters provide
the kind of graphics excellence you would expect to find only in much
more expensive plotters. They feature the same high-quality compo
nents and innovative paper-moving technology which were intro
duced in HP's drafting plotters and which make it possible to offer
high performance plotters at affordable prices. Refer to the table be
low for a quick comparison of the main features available in eaeh
plotter.

Features HP 7475A HP 7470A

Media sizes Two ANSI sizes: A(8.5 x 11 in.) One ANSI size: A(8.5 x 11 in.)
and B(11 x !lIn)

Two ISO Sizes: A4 (210 x 297 mm) One ISO size: A4 (210 x 297 mm)
and A3 (297 x 420 mm)

Pens Six fiber·tip; programmable pen Two fiber-tip; programmable pen
selection; automatic capping selection; automatic capping

HP-Gl More than 50 instrcctions More than 40 instructions
instructions

Character 19 sels, including ISO European Five sets
sets standards and Katakana

Standard HP-IB (IEEE 488·1978) or HP-IB (IEEE 488-1978) or
interfaces RS-232-C (Cem V.24) RS-232-C (CCITI V.24) or HP·IL

Each plotter incorporates one permanent 'Interlace option.

Technology Both plotters use Ihe same micro-grip drive tor paper movement and
have the same high resolulion, repeatability, and velocity.

Computer Applications
The HP 7470A and 7475A provide hardcopy computer graphics

for technical, scientific, and business applications. Colorful A4/
A-size charts and graphs are ideal for reports and overhead trans
parencies. Use them for summarizing data, identifying trends, com
paring results, and focusing on exceptions. The larger A3/B-size plots
that can be drawn on the HP 7475A are particularly useful for time
lines, PERT charts, schematics, engineering drawings, and other ap
plications where you need to show visual detail.

Measurement Applications
The HP 7470A and 7475A add hardcopy graphics capability to

intelligent instruments and instrument systems with HP-lB (IEEE
488-1978). For most applications that use a display screen and an
oscilloscope camera, these plotters can produce high-quality hard
copy of the screen for a cost that is substantially lower than camera
film. Because they plot directly from measured data, they eliminate
problems created by distortion from the screen. And plotter output
provides better visual resolution than photographs. Many systems
without screen displays can also have the benefits of HP 7470A or
7475A hardcopy graphics at very little additional cost.

Easy to Use
When the HP 7475A or 7470A plotters are turned on, default con

ditions are automatically established for most plotting parameters. In
many cases, it is only necessary to load the pens and plotting medium
in order to start plotting.

Media and pen loading are also easy. A guide control lever makes
media alignment perfect every time. The front panel can be used to
select pens, to halt the program for exchanging pen colors, or to move
the plot forward to "view" what you have plotted.

The front panel also allows easy access to the plotter's digitizing
capability and scaling points. And, on the HP 7475A, push buttons
can rotate plots 90 degrees or run a demonstration plot directly from
the plotter.

Intelligence Features
Intelligence features are built directly into these plotters to save

you time by eliminating the need for software-generated characters
and functions. Many HP-GL instructions (more than 50 in the HP
7475A; more than 40 in the HP 7470A) govern such tasks as labeling,
pen movement, drawing arcs and circles, and selecting from a large
variety of character sets. The HP 7475A has 19 character sets i -



COMPUTER PERIPHERALS
Graphics Plotters
Model 7470A and 7475A (cont'd)

eluding ISO European sets, Katakana, ASCII, and Roman 8 exten
sions; the HP 7470A has five internal character sets.

The HP 7475A's extra HP-GL instructions, which are used for fill
ing rectangles and wedges for pie and bar charts, provide an enhance
ment especially designed for professional graphics.

Writing Systems
The HP 7470A has two built-in pen stalls which make two-color

plotting easy. For plots with more than two colors, the program can be
halted through program or front panel control; new pens can then be
installed and plotting resumed. The HP 7475A's six-pen carousel al
lows you to store up to six different pen colors or a variety of colors
and widths.

Several automatic features are included to protect the tip of the pen
and increase pen life. When housed in the stall or carousel, the pen is
capped to prevent premature drying. When a pendown command is
given, the pen force is damped and the pen is gently lowered to the
plotting surface.

High-Quality Output
The HP 7470A and 7475A have an addressable step size of 0.025

mm (0.001 in.). With this resolution, they can plot up to 1000 points
in a I-inch line. When commanded to return to the same point with no
pen change, they achieve this repeatability within 0.1 mm (0.004 in.)
Because of this outstanding resolution and repeatability, both plotters
produce straight lines and smooth circles that have an artist-drawn
appearance.

Interface Options
The HP 7475A and 7470A are easy to interface with most HP and

non-HP computers. Both plotters offer the RS-232-C/CCITT V.24
or HP-IB (IEEE 488-1978) interface. With the RS-232-C option, a
dual input/output cable is available for connecting the plotters with a
terminal and computer. In addition, the HP 7470A offers a third in
terface option, HP-IL. This interface is used to connect the plotter
with low-cost, portable HP systems.

Graphics Software
HP offers a full line of graphics software packages for use on most

HP computer products. And software is also available for many non
HP computers. These packages make it easy for non-programmers to
use the HP 7470A and 7475A plotters. Details are available from any
HP sales and support office.

S T rpeci Ica Ions
HP 7475A HP 7470A

Resolution Smallest addressable step size: 0.025 mm (0.001 in.)

Repeatability With agiven pen: 0.1 mm (0.004 in.)
From pen to pen: 0.2 mm (0.008 in.)

Pen velocity (each axis) Pen up, 50.8 cm/s (20 in./s); pen down, maximum - 38.1 cm/s (15 in./s). programmable - I to 38 cm/s in 1cm/s increments

Acceleration Approximately 2 g's

Environmental range Operating, O'C to 55'C
Non-operating. -40'C to 75'C

Plotting area
X-axis 258 mm (10.2 in.), AlB 191 mm (7.5 in.) A

275 mm (10.8 in.), A4/A3 191 mm (7.5 in.), A4
Y-axis 198 mm (780 In.), A 257 mm (10.2 in), A

192 mm (7.56 in.), A4 272 mm (10.7 In.), A4
414 mm (16.3 In.), 8
402 mm (15.8 in), A3

Interfaces HP-IB (IEEE 488-1978), implements the following HP-IB functions as defined in IEEE 488-1978: SHI, AH1, T2, TEO, LEO, SRI, RLO, DCI, DTO, L2, PPO, (listen only or address less
than 7, otherwise PP2)

RS·232-C/CCID, asynchronous serral ASCII with switch selectable baud rates of 75, Same as HP 7475A except 255 byte buffer.
110, 150,200,300,600, 1200,2400,4800,9600. External clock input HP-IL, Hewlett-Packard Interface Loop for use With portable systems.
capabilities with Infermediate baud rates of up to 9600 baud. 1024 byte buffer.

Power Requirements Source: 100, 120,200,240 V- -10%, +5% Frequency: 48-66 Hz

Consumption: 35 Wmaximum Consumption: 25 Wmaximum

Size:
Height 127 mm (5 in.) 127 mm (5 in.)
Width 568 mm (22.4 in.) 432 mm (17 in.)
Depth 367 mm (145 In.) 343 mm (13.5 in.)

Weight:
6 kg (13.5 Ib)Net 7 kg (16.0 Ib)

Shipping Approx. II kg (250 Ib) Approx. 10 kg (22.0 Ib)

FCC FCC certified to conform to limits set for radio frequency interference when used with aClass Bcomputing deVice.

Accessories Supplied

HP 7475A
HP 07475-90001 Interfacing and Programming Manual
HP 07475-90002 Operation and Interconnection Manual
HP 07475-90004 Reference Card

HP 7470A
HP 07470-90001 Interfacing and Programming Manual
HP 07470·90002 Operator's Manual
HP 07470-90003 Interconnection Guide
HP 07470-90004 Reference Card
Power cords and an assortment of pens and drawing media are also
supplied with the plotters. The media size and the appropriate power
cord are determined by plotter destination. The HP-IL cable ('h-me
tre) is supplied with Option 003 only.

Note: Interface cables are not supplied with Option 001 and Option
002 plotters.

Ordering Information
Options
001 RS-232-C/CCITT V.24 (cable not included)
002 HP-IB (IEEE 488-1978) (cable not included)
003 HP-IL for 7470A only (cable included)
Note: Option 001, 002, or 003 must be specified when
ordering HP 7470A; Option DOlor 002 must be speci
fied with HP 7475A.
Interface Cables
HP 13242G Male-male, special RS-232-C cable for use
with Option 001, HP 150 Personal Computer
HP 17255D Male-female, special RS-232-C cable for
use with Option 001, IBM Personal Computers
HP 17355F Male-male standard cable for use with Op
tion 001
HP 17455A Eavesdrop cable for use with Option 001
HP 10833A or HP 45529A or HP 31389A HP-IB
I-metre cable for use with Option 002
HP 112167A HP-IL lf2-metre cable (included with Op
tion 003)
Plotters
HP 7470A Two-pen Graphics Plotter
HP 7475A Six-pen Graphics Plotter

Price

""/C
N/C
N/C

$69

$50

$52.50

$75
$81

$6

$1095
$1895



• Ideal for high-volume, shared environments
• Requires minimum operator supervision
• Uses drafting media, pens

COMPUTER PERIPHERALS
8-pen Automatic Sheet Feed Plotter

Model 7550A

• High throughput
• 6 g acceleration, 80 cm/s (31.5 in.ls)
• Accepts A3/B- and A4/A-size media

HP 7550A

Hewlett-Packard's new sheet feed 7550A plotter is an innovative
graphics tool for business and technical users alike. Automatic cut
sheet feed capability for paper and transparencies makes the HP
7550A ideal for unattended plotting or multiple color copies. With an
unmatched 6 g of acceleration, the HP 7550A can produce quick
graphs for problem-solving or decision making, or working drawings
for drafting or design systems. And the HP 7550A meets Hewlett
Packard's high performance standards, so it creates professional
looking graphs for reports and presentations.

Fast Throughput
The HP 7550A's fast acceleration and pen speed mean shorter

plotting time. The HP 7550A draws in any direction at 80 cm/s (31.5
in.js) and letters at approximately 7-9 characters per second. It uses
the powerful MC68000 16·pit microprocessor. The HP 7550A is also
equipped with a replot capability so if an entire plot will fit in the
replot buffer (... 12K bytes), the HP 7550A can produce up to 99
original color copies without rerunning the program, freeing your
computer to go on with other tasks.

Minimum Operator Supervision
The HP 7550A eliminates manual paper handling of A3/B- and

A4/A- size sheets of paper, and transparency film. The carousel al
lows eight pens to be loaded at once, and the plotter caps the pens
when not in use to keep ink fresh. The HP 7550A automatically
senses the type of carousel loaded, then sets the optimal pen speed and
force. It also senses what paper size is being used.

High Quality Output
With an addressable resolution of 0.025 mm (0.001 in.) and

mechanical resolution of 0.006 mm (0.00025 in.), the HP 7550A
makes smooth arcs and draws lines that meet precisely. It also has a
curved line generator which can be invoked when exceptionally
smooth curves are required.

With 20 character sets, the HP 7550A is ideal for international
business. Choices include Katakana and ISO European languages for
Denmark, France, Germany, Italy, Norway, Portugal, Spain, Swe
den, and the United Kingdom. The HP 7550A letters in two fonts: arc
font with proportional spacing for maximum readability and stick
font with fixed character spacing for speed.

Features
The front-panel display and function keys guide users through each

plotter setup, report plotter status, and give program messages. The
HP 7550A rotates graphs 90 degrees for a choice of either horizontal
or vertical formats, and aligns graphs to pre-printed forms and grids,
all from the front panel.

The HP 7550A accepts standard A4/A- and A3/B-size paper,
double-matte polyester film, vellum, and A4/A-size transparency
film. Pen choices include liquid-ink, roller-ball, paper, and trans
parency pens. Because of its complete device control command set
and dual interface - HP-IB (IEEE-488) and RS-232-C/CCITT
V.24, the HP 7550A is adaptable to most system environments.



Accessories Supplied HP Part Number
Interfacing and Programming Manual 07550-90001
Operation and Interconnection Guide 07550-90002
Pocket Guide 07550-90003
A4/A Media Loading Tray 07550-60152
A4/A Paper Catcher 07550-40167
Pen carousel for fiber-tip transparency pens 07550-60050
Pen carousel for fiber-tip paper pens 07550-60051

A power cord and an assortment of fiber-tip pens, paper and trans
parency media are also supplied with the plotter. The media size and
appropriate power cord are determined by destination. Drafting pens
and drafting media are available; please refer to the Computer Users
Catalog for a complete listing.

Portuguese (016), Spanish (017), German (021), French (025), Nor
wegian (060), Norwegian II (061), plus HP 9825 character set,
French/German, Scandinavian, Spanish/Latin America, Special
Symbols, and Roman 8 Extensions
Environmental range: operating, O°C to 55°C; nonoperating,
-40°C to 75°C; automatic sheet feeder, operating with paper, 10 
40 C and 0 - 80% RH, with transparency film, 15 - 35°C and 25 -75%
RH
Size: height, 215 mm (8.5 in.); width, 670 mm (26.4 in.); depth with
A4/A loading tray/no catcher, 432 mm (17.0 in.), A4/A loading
tray with catcher, 682 mm (26.8 in.), A3/B loading tray /no catcher,
635 mm (25.0 in.), A3/B loading tray with catcher, 896 mm (35.3
in.)
Weight: net approximately 17.3 kg (38.0 lb), shipping approximately
25.0 kg (55.0 Ib)
Pens: 8 per carousel: fiber-tip, roller-ball, and liquid-ink
Media: manual feed, chart paper, high-gloss paper, transparency
film, vellum, double-matte polyester mylar film; automatic sheet
feed, chart paper and transparency film.

COMPUTER PERIPHERALS
a-pen Automatic Sheet Feed Plotter
Model 7550A (cont'd)

Technical Applications
The drawing quality, media flexibility, automatic sheet feed and

fast plotting time of the HP 7550A make it ideal for quick working
drawings or small format final drawings in computer-aided design, or
for technical graphics in manufacturing, testing, or research and de
velopment. The HP 7550A is supported by many technical graphics
software packages; the HP 7550A can draw A3/B-size check plots
and working drawings to help relieve overburdened drafting plotters,
produce quick, problem-solving graphs or engineering analyses, and
plot charts and graphs on transparency film for technical presenta
tions. And the HP 7550A does it all quickly and easily.

Business Applications
The HP 7550A is suited to business graphics users who appreciate

the value of color hardcopy graphics, need quality graphics in quanti
ty, and want a plotter that requires a minimum of operator supervi
sion. Financial graphs, project schedules, forecasts and text charts are
typical uses for a HP 7550A in a business environment. And both HP
and non-HP graphics software packages make it easy for anyone to
use the HP 7550A.

Software
Software support is available for the HP 7550A on many HP and

non-HP computer systems, as well as HP and non-HP personal com
puters. In addition to HP's Industry Standard Plotting Package (see
page 104, a variety of graphics packages for nonprogrammers is
available. These software packages cover both business and technical
applications. Complete information is available from any HP Sales
and Support office.

Specifications
Media sizes: accommodates ISO A4 (210 x 297 mm), ANSI A (8.5
x II in.), ISO A3 (297 x 420 mm), and ANSI B (11 x 17 in.)
Maximum plotting area: pen axis, 254 mm (9.97 in.) for A/B, 272
mm (10.65 in.) for A4/ A3; paper axis, 411 mm (16.12 in.) for B, 399
mm (15.65 in.) for A3, 196 mm (7.68 in.) for A, 190 mm (7.45 in.) for
A4.
Resolution: smallest addressable step size is 0.025 mm (0.001 in.);
mechanical resolution is 0.006 mm (0.00025 in.)
Repeatability: with a given pen, 0.1 mm (0.004 in.)
Pen Velocity: pen down, maximum, 80 cm/s (31.5 in./s) in incre
ments of I cm/s, from the front panel 10 to 80 cm/s (4 to 31.5 in./s)
in increments of 5 cm/s; pen up 80 cm/s (31.5 in./s)
Acceleration: maximum approximately 6 g's; programmable from 1
to 6 g's in increments of 1 g.
Pen force: 15 to 66 grams
Power requirements: source, 100, 120,220,240 V, -10%, +5%;
frequency, 48 - 66 Hz; consumption, 100 W maximum
Interfaces: HP-IB implements the following HP-IB functions as de
fined in IEEE 488-1978: SHl, AHI, T6, U, SRI, RLO, DCl, DTO,
CO, PPO, for listen only, PPI for address greater than 7, and PP2 for
address of 7 or less, device address front panel selectable, default
value - 5; RS-232-C/CCITT V.24, asynchronous serial ASCII with
front panel selectable baud rates of75, liD, 150,200,300,600,1200,
2400, and 9600, default value - 2400
Buffer size: default, 1024 bytes; from the program expandable to
12K bytes
Character sets: 20 sets, each in two character fonts, including, the
following ISO registered sets: International Reference Version (002);
United Kingdom (004), U.S. ASCII (006), Swedish (010), Swedish
for Names (Oil), Katakana (013), 1IS ASCII (014), Italian (015),

Ordering Information
Interface cables
HP 17355D Male-female RS-232-C/CCITT
V.24 cable for use in remote modem environ
ments; pins 1-25 wired end-to-end
HP 17255F Female-female RS-232-C/CCITT
V.24 cable, adapted for use with IBM personal
computer interface
HP 17255D Male-female RS-232-C/CCITT
V.24 cable, adapted for use with HP 150 per
sonal computer interface
HP 17855A RS-422-A adapter cable
HP 10833A or 45529A HP-IB I-metre cable;
RFI shielded
HP 10833A or 455298 HP-IB 2-metre cable;
RFI shielded

Accessories Available
HP 17526A A3-size Media Handling Kit, in
cluding media loading tray, media catcher, 50
sheets A3-size plotter paper
HP 17525A B-size Media Handling Kit, in
cluding media loading tray, media catcher, 50
sheets B-size plotter paper

HP 7550A Graphics Plotter

Price

$115

$50

$50

$200
$81

$91

$160

$160

$3900



• HP 7580B accepts sheets up to ISO A 1 (ANSI 0)
• HP 7585B, 7586B accept sheets up to ISO AO (ANSI E)
• HP 7586B accepts rolls up to 919 mm (36.2 in.)

COMPUTER PERIPHERALS
Eight-pen Drafting Plotters

Models 75808, 75858, 75868

• New low prices
• Frame-to-frame long-axis plotting on HP 7586B
• HP-IB and RS-232-C/CCITT V.24 (switch selectable)

HP drafting plotters are built for the design professional. HP draft
ing plotters are reliable because designers depend on their plot
ters-and when the drafting plotter goes down, so does productivity.
And HP drafting plotters are fast-because designers don't have time
to sit around and wait for plots to finish. And they produce high quali
ty drawings-because the quality of the plotter output reflects the
quality of a designer's work.

HP offers an entire family of full-size, high-performance drafting
plotters-the HP 7580, 7585, and 7586. The only difference between
these plotters is media size. The HP 7580B accepts sheets ranging
from ISO A4 through AI (ANSI A through D). The HP 7585B ac
cepts sheets ranging from ISO A4 through AO (ANSI A through E).
The HP 7586B is a combined single-sheet and roll-feed plotter. It
accepts sheets ranging from ISO A4 through AO (ANSI A through
E), plus it plots on rolls in standard widths up to 919 mm (36.2 in.)
and lengths up to 46 m (150 ft).

All three drafting plotters draw on individual sheets of paper, vel
lum, double-matte polyester film, and tracing bond. The HP 7586B
also draws on rolls of paper, vellum and polyester film. Users have a
choice of roller-ball, fiber-tip, and liquid-ink drafting pens in various
colors and line widths. When not in use, pens rest in an eight-pen
carousel and are capped automatically. Common uses in industry in
clude computer-aided drafting; computer-aided design of printed cir
cuit boards, integrated circuits, and mechanical parts; architectural
or civil engineering design; and mapping applications.

Roll Feed Available on HP 7586B
The HP 7586B roll-feed plotter is designed for high volume, contin

uous feed, and long-axis plotting. With the HP 7586B, you can run
large numbers of plots, then store them neatly on a roll or remove
each plot as it is finished. The HP 7586B's frame-to-frame long-axis
technique allows you to draw plots up to 46 m (150 ft). Long-axis
plots are divided into sections and drawn one frame at a time. And the
plotter automatically aligns each section to ensure the plot continues
exactly whcre it left off.

Advanced Pen Control and Writing Systems
When a sheet is loaded, the HP drafting plotters automatically

sense the sheet size and set the limits of pen motion. These plotters
also sense which type of pen carousel has been loaded, and automati
cally choose the proper velocity, acceleration and pen force settings
for the various ink and media combinations.

In addition, these plotters have an intelligent pen control system.
On descent, pen motion is damped as the pen approaches the surface
of the medium so that delicate pen tips are not damaged and pen
bounce is minimized. Pens last longer and plotted lines are uniform
from start to finish.
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Eight-pen Drafting Plotters (cont'd)
Models 75808, 75858, 75868

No. Media Options for HP·ISPP Price

001 800 BPI magnetic tape. 9-track, unlabeled. unblocked, 72 byte fixed-length N/C
records, ASCII character code

002 1600 BPI magnetic tape, 9-track. unlabeled, unblocked, 72 byte fixed-length N/C
records, ASCII character code

003 Flexible diskette. single-sided. single-density. compatible with Digital Equipment N/C
Corporation RX01 dual drive used under RT-l} operating system

Price
$ 9,900
$12,900
$16,900

N/C
N/C
N/C
N/C
N/C
N/C
N/C
$300

5957-4118

HP Part No.
07580-90034
07580-90033
07580-90035

Table 1

Ordering Information
UP 7580B Drafting Plotter
UP 7585B Drafting Plotter
UP 7586B Drafting Plotter
Options
051 for use with HP 9000, Series 200 computers
052 for use with HP Series 100 personal computers
053 for use with HP 3000 computers
058 for use with HP Series 80 personal computers
059 for use with HP 9000, Series 500 computers
060 for use with HP 1000 computers
065 for use with non-HP computers
UP 17580BHP-ISPP Software (specify media option
from Table 1)

Accessories Supplied
Interfacing and Programming Manual
Operator's Manual
Programmer's Reference Card
3 Pen Carousels

Drafting pen carousel 07580-60081
Roller ball carousel 07580-60082
Fiber tip carousel 07580-60035

Male-to-male RS-232-C/CCITT V.24 cable 17355M
An assortment of pens and various drawing media and cleaning

supplies are also provided with the plotter. Drafting media and other
plotter supplies are available from Hewlett-Packard.
HP Drafting Supplies Catalog

Pen velocity: pen down, maximum: 60 cm/s (24 in./s) independent
of vector direction; programmable: I to 60 cm/s in I-cm increments
(0.4 to 24 in./s); front panel selectable: 10 to 60 cm/s in 10-cm incre
ments (4 to 24 in./s); front panel selectable: 10 to 60 cm/s in 10-cm
increments (4 to 24 in./s). Pen up, 60 cm/s (24 in./s) independent of
vector direction.
Acceleration: maximum, 4 g (39 m/s2

, 129 ft/s 2); pr0y,rammable, 1
to 4 g in 1-g increments (9.7 to 39 m/s2

, 32 to 128 ft/s ).
Pen force: programmable and front panel selectable: 10 to 66 grams
in 8-gram increments.
Power requirements: source, 100, 120,220,240 V - -10%, +5%;
frequency, 48-66 Hz single phase; consumption, 182 W max.
Interfaces (selectable from a rear-panel switch): HP-IB (IEEE
488-1978), implements the following HP-IB functions as defined in
IEEE 488-1978: SHI, AHI, T6, U, SRI, RLO, DCI, DTO, CO, PPO
for listen-only, PP1 for address greater than 7, and PP2 for address of
7 or less. For more on these codes, refer to the HP-IB section of this
catalog.
RS-232-C/CCITT V.24, asynchronous serial ASCII with switch se
lectable baud rates of 50,75,110,134.5,150,200,300,600,1200,
1800, 2400, 3600, 4800, 7200 and 9600.
Buller Size: 18,432 bytes
Environmental Range: operating: temperature, O°C to 55°C, rela
tive humidity, sheets, 5% to 95% (O°C to 40°C), rolls, 30% to 70%
(10°C to 30°C); nonoperating: temperature, -40°C to 75°C
Size: HP 7580B, height, 1188 mm (46.8 in.), width, 1087 mm (42.8
in.), depth, 557 mm (21.9 in.)
HP 7585B and 7586B, height, 1188 mm (46.8 in.), width, 1392 mm
(54.8 in.), depth, 557 mm (21.9 in.)
Weight: HP 7580B, net weight, 59.1 kg (130 Ib), shipping weight,
approx. 114 kg (250 Ib)
HP 7585B, net weight, 70.4 kg (155 lb), shipping weight, approx. 131
kg (290 Ib)
HP 7586B, net weight, 86.4 kg (190 Ib), shipping weight, approx.
147.8 kg (325 Ib)
Pens: 8 per carousel: fiber-tip, drafting, roller-ball.
Media: most standard paper, vellum, and double-matte polyester
film, 3 or 4 mil thick.

Specifications
Media sizes
HP 7580B (sheets): minimum, 203 x 267 mm (8 x 10.5 in.); maxi
mum, 622 x 1231.9 mm (24.5 in. x 48.5 in.); includes standard sizes
A4/A, A3/B, A2/C, Al/D
HP 7585B and 7586B (sheets): minimum, 203 x 267 mm (8 x 10.5
in.); maximum 927 x 1231.9 mm (36.5 x 48.5 in.); includes standard
sizes A4/A, A3/B, A2/C, AI/D, AO/E, excludes some nonstandard
sizes between A3/B and A2/C
HP 7586B (rolls): width, 267 mm (10.5 in.) to 298 mm (ll.75 in.)
and 546 mm (21.5 in.) to 919 mm (36.2), length 46 meters (150 ft),
roll core, inner diameter, 51 mm ± 1.6 mm (2.0 in.)
Maximum Plotting Area: Single sheets, drawing sheet less margins;
roll media, roll width times frame length less margins; long-axis plot
ting, roll width less 30 mm (1.2 in.) margin times roll length.
Frame Lengths for Roll Media: Roll widths less than 298.5 mm
(ll.75 in.), 431.8 mm (17 in.); roll widths greater than 721.4 mm
(28.4 in.), 1219.2 mm (48 in.); roll widths between 298.5 and 721.4
mm, 914.4 mm (36 in.)
Margins: Sheets, normal mode, three margins approx. 15 mm (.59
in.) each, fourth margin approx. 39 mm (1.5 in.); expand mode, three
margins approx. 5 mm (.2 in.) each, fourth margin approx. 29 mm
(1.1 in.)
Rolls, normal mode, 15 mm (.59) each side, expand mode, not recom
mended
Resolution: smallest addressable move, 0.025 mm (0.001 in.);
mechanical resolution, 0.003 mm (0.00012 in.)
Repeatability (for a given pen): on paper, vellum, or 0.075 mm
(0.003 in.) double-matte polyester film at 10-30 C: 0.10 mm (0.004
in.)
Endpoint Accuracy: on double-matte polyester film (3 mil) at 18
30°C, level floor: 0.1 % of the move or 0.25 mm (0.0098 in.), whichev
er is greater.

High Quality Output
While the addressable resolution of the HP drafting plotters is ex

cellent at 0.025 mm (0.001 in.), the pen and the drawing medium
actually move on an even finer grid to create high quality lines. These
movements are servo controlled with a mechanical resolution of 0.003
mm (0.00012 in.).

A microprocessor keeps pen velocity and acceleration constant re
gardless of direction so diagonal lines are the same quality as lines
drawn parallel to the axes.

High Throughput
At 60 cm/s maximum velocIty and 4 g's of acceleration, HP draft

ing plotters are fast. When a slower speed is required to accommodate
a drawing medium, throughput remains high because pen-up move
ments are always executed at maximum speed, and pen lift delays are
kept to a minimum because the pen is lifted slightly on small moves
(as when labeling) and to maximum height only on long moves.

Simple, Powerful Command Set
Programming is easy using the Hewlett-Packard Graphics Lan

guage (HP-GL). The commands implemented on the plotters allow
the user to draw lines, circles, arcs, to position labels, change charac
ter size, slant and direction, digitize, and more. They can rescale the
plotting area in convenient user-defined units, rotate the plot 90 de
grees, or "window" and plot only a portion of the original plot. Includ
ed in these commands are several area-fill instructions which make it
easy to use patterns or solid coloring in wedges, rectangles, and
polygons.

In addition, these plotters offer quality labeling. Each has 21 char
acter sets in three fonts to provide the programmer with a large range
of annotation capabilities including mapping symbols, special cen
tered symbols, and foreign language characters.

Software Support
HP drafting plotters are supported on a number of application soft

ware packages for HP and non-HP computers.
For users of Industry Standard FORTRAN subroutines, a soft

ware package, HP-ISPP (Hewlett-Packard Industry Standard Plot
ting Package), is available. HP ISPP contains 15 graphics
subroutines and can be easily installed on most ASCII-based systems
that offer the equivalent of 32,000 16-bit words for user application
program space.

Contact your HP sales representative for current software informa
tion.



• High-quality 35-mm slides
• Vector technology
• High-resolution output

e
HP 7510

The HP 7510 color film recorder produces high-quality 35-mm
slides for business and technical presentations. Bright, colorful slides
help maximize audience impact and speaker credibility, and add po
lish to your presentation. And even with advanced capabilities, the
HP 7510 is simple to use, and requires no technical or artistic exper
tise.

Highest Quality Slides
Nothing attracts and holds audience attention like high-resolution

35-mm slides. While most slide-making systems use raster technology
or rely on screen resolution, the HP 7510 uses vector technology with
a 16,322 line addressable resolution. That's so you get smooth curves
and diagonal lines without "jaggies."

Camera Modules and Output Options
The HP 7510 comes with a 35-mm camera back that accommo

dates 35-mm slide and print film, and Polaroid instant slide film.
Prints can be used to preview or proofread slides, as hardcopies to
include in reports, or as visuals for your script or storyboard.

Two optional camera backs are available. One is a Polaroid camera
back which accommodates instant print film. The other is a Kodak
instant slide module which produces fully developed instant slides one
at a time.

COMPUTER PERIPHERALS
Color Film Recorder

Model 7510

• Multi-user capability
• Easy-to-use
• Dual interface, RS-232-C and HP-IB

Variety of Color Choices
The HP 7510 uses a system of internal color filters that allow you to

create charts and graphs using 16 million different colors. An easy-to
usc, large liquid crystal display gives you access to color-coordinated
palettes.

Ease Of Use
Using the HP 7510 requires no special expertise. Just turn the HP

7510 on, create your chart using graphics software, and load the film
in the recorder. Everything else is automatic. All that is left for you to
do is remove the results.

Convenience
An HP 7510 film recorder can take the panic out of last-minute

presentations, fine-tuning, or periodic updates. With the HP 7510,
you get same-day or even immediate results. Most slides can be re
corded on film in a matter of minutes; after that, your 35-mm film can
be sent to an overnight or one-hour developer. For rush jobs, you can
use Polaroid instant slide film, or the optional Kodak instant slide
camera module.

By using an HP 7510 instead of a slide-making service, you can
keep confidential data confidential. If you have sales figures, or details
about a new product, your information never has to leave your office.
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Color Film Recorder
Model 7510

Part Number
HP l7510A

07510-90902

Accessories Supplied
35-mm Camera Module
HP 7510 Operating Manual
Appropriate power cord, determined by destination
Note; interface cables are not supplied with the film re
corder. They must be ordered separately.

Environmental range: operating, 0° C to 55 °C; non-operating,
-40°C to 75°C
Interfaces: HP-IB (IEEE 488-1978) implements the following func
tions as defined in IEEE 488 - SH1, AHI, T6, L3, SRI, RLO, DCI,
DTO, CO, PP2 for address 7 or less, PPI for address greater than 7,
and PPO; RS-232-CjCCITT V.24 asynchronous serial ASCII with
switch selectable baud rates of 75, 110, 150, 200, 300, 600, 1200,
2400, 4800, 9600; 1024-byte buffer
Power requirements: source, 100, 120,200, 240 V~ -10%, +5%;
frequency, 48-66 Hz; 150 W maximum
Size: height, 215 mm (8.5 in.); width, 609 mm (24 in.); depth, 457
mm (18 in.)
Weight: net, 20.8 kg (46 lbs.); shipping, approx. 25 kg (55 Ibs.)
FCC: FCC certified to limits sets for radio frequency interface when
used with a class B computing device

Sophisticated Features
If you plan to do your own programming, you'll appreciate the HP

7510's internal intelligence. The HP 75l0contains HP-GL (Hewlett
Packard Graphics Language) instructions that let you perform com
plex drawing tasks with minimal effort. Firmware features include
film compensation curves, polygon fill, automatic film advance, expo
sure counter, and camera module sensing. To speed system communi
cations, the HP 7510 features the powerfljl MC 68000 micro
processor.

Graphics Software
Because the HP 7510 uses vector technology, it accepts the vector

output produced by most graphics software directly - eliminating
the need for expensive vector-to-raster conversion cards.

The HP 7510 is supported by many of the same software packages
that support HP's line of plotters. Contact the nearest HP sales and
support office for specific information, or contact the vendor of your
current graphics software for details about their support plans.

Two BUilt-in Interfaces
To make interfacing easy, the HP 7510 comes with two built-in

interfaces, RS-232-CjCCITT V.24 and HP-IB (IEEE-488-1978).
It's compatible with most personal, mini, and mainframe computer
systems. And the HP 7510 has two RS-232-C connectors, so it can be
connected in series with a computer and terminal.

Multi-user Capability
The HP 7510 color film recorder is designed to be a shared periph

eral. A centrally located HP 7510 can receive input from many users
so several departments can benefit from the use of slides. Because
everything is automatic, there's no need for constant operator super
vision.

Specifications
Resolution: addressable points per frame, 16,344 x 10,896
Film supported: using supplied 35-mm camera module, 35-mm
slide film - Kodachrome 25 and 64, Ektachrome 100 and 200, Po
lachrome 40, Fujichrome 100 and 200, Agfachrome 100 and 200; 35
mm print films - Kodacolor 100, Fujicolor 100, Agfacolor 100; us
ing optional Polaroid instant print camera module, Polaroid 331 and
339.

Ordering Information
HP 7510 Color Film Recorder

Options
HP 17510A 35-mm Camera Module (in addition to
supplied module)
HP 17515A Polaroid Instant Print Camera Module

Price
$13,995

$2,500

$1,600



• Sixteen user-definable softkeys
• Durable ceramic surface

COMPUTER PERIPHERALS
Graphics Tablet

Model 9111A

• Direct tablet to display interaction
• Electrostatic platen technology

Hewlett-Packard's 9111A graphics tablet adds a new dimension to
interactive graphics systems equipped with the HP-IB (IEEE-488)
interface. With the tablet's cursor moving capability, the user can use
single-point or continuous digitizing modes to create designs, to enter
graphic data from source documents, or select information from a
customized menu.

Programmable Capability
Twenty-seven HP-GL commands provide the user with precise

control of all tablet functions. Two features of the 9111A which affect
the rate of data transfer are programmable. The tablet update rate
can range from a minimum of I to a maximum of 60 points per sec
ond. The maximum rate matches the rcfresh rate of most display
screens, permitting smooth cursor movement. When the tablet is
programmed by eliminating the overhead of ASCII conversion in the
mainframe.

Sixteen softkeys can be programmed by the user. In addition, any
portion of the active digitizing area can be defined as soft keys for
increased menu selection capability.

Specifications
Resolution: 0.100 mm (0.00394 in.)
Accuracy: ±0.600 mm (0.0236 in.) at 20°C for each measured
point, change of 0.004 mm for each °C deviation from 20°C
Repeatability: ± resolution unit
Data rate: programmable from I to 60 coordinate pairs per second,
actual rate ±2 Hz from programmed rate
Active digitizing area: 218.5 x 300.8 mm (8.6" x 11.8"); can be
extended to inelude the area occupied by the 16 softkeys
Document material: single sheet, electrically nonconductive, ho
mogenous, less than 0.5 mm thick
Interface: HP-IB (IEEE 488-1978). Implements the following HP
IB functions as defined in IEEE 488-1978: SH I, AHl, T5, TEO, L4,
LEO, SRI, RLO, PP2, DCI, DTO, CO
Power requirements: source: 100V, 120V, 220V, 240V, ± 10% fre
quency: 48 to 66 Hz; consumption: 100 V/ 200 rnA max, 120 V/165
rnA max, 220 V/90 rnA max, 240 V/80 rnA max, 25 W max
Environmental range: 0° to 55°C, 5% to 90% RH (40°C)
Dimensions: 440 Lx 440 W x 85 mm H (17.3" x 17.3" x 3.4")
Weight: net 5.8 kg (12.8 lb.). Shipping 10.8 kg (23.8 Ib)

Option HP Computer Destription Price

026 HP 9000 Series Supplements to BASIC Language Reference and BASIC N/C
200 Model 226 Programming Techniques manuals; BASIC extensions

036 HP 9000 Series Same as alxlve N/C
200 Model 236

045 HP 9845B System tutorial N/C

059 HP 9000 For purposes of documentation N/C
Series 500

085 HP-85 System tutorial and tools software N/C

086 HP·86/87 9111A Graphics Tablet Programming Guide N/C

100 HP 1000 For purposes of documentation N/C

145 HP 9845C Sample program N/C

Additional Features
The tablet is made of high quality durable materials which make it

another superior Hewlett-Packard product. The platen's hard ceram
ic surface resists scratches and pits: the stylus is slim and lightweight
with good tactile feedback on the switch position. Interchangeable
inked and non-inked refills are available for the stylus. For audio
feedback, the 9111 A has a four-octave beeper which is programmable
in tone, volume, and duration.

Software Tools
Graphics tablet system tools are available for use with the HP-85

computers. Basic language extensions and manual supplements are
available as options for users of HP 9000 series 200 computers.

Ordering Information

HP 9111A Graphics Tablet $2275
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Graphic Displays
Models 1345A, 1340A

• Digital (16-bit TTL) interface (HP 1345A)
• Random vector plotting (HP 1345A)
• Programmable intensity, speed, and line type

(HP 1345A)

• Designed for production test as well as monitoring
and diagnostic systems (HP 1340A)

• Easy system integration

HP 1340A, option 315 - rugged analog display module in HP
system II half-rack cabinet.

HP 1345A Features

High-performance Plus Easy System
Integration

The HP 1340A is an analog display module (15.3 cm/6 in)
designed for production test and measurement systems as well as for
analytical instrumentation.

Separate Control Panel
The HP 1340A has a separate control panel that can be located to

suit the design. For simplicity in integrating the HP I340A, its con
trol functions are all dc inputs (0 to 5 V) to the IC amplifiers. The
controls can be operated remotely from the HP 1340A, or you can
order the HP 1340A without a control panel if you want to use your
own controls.

Design Flexibility
The HP l340A is a rugged display module that is easy to integrate

into an instrument or system console. HP offers a variety of cabinet
configurations for the HP I340A, simplifying system design.

Its integrated circuits contain most of the X, Y. and Z amplifier
components. ensuring high reliability_ The X and Y attenuators, in
put impedance, polarity, and bandwidth limiting are internally
switch-selectable.

Applications
The small space requirements of the HP 1340A and the light

weight of dc-power option 002 make it ideal for airborne or system
applications requiring minimum size and weight.

The HP I340A's resolution, viewing area (114 cm2/17.7 in 2), and
brightness make it suitable for spectrum, network, and logic analyz
ers as well as for non-destructive test systems or instruments. It is also
useful as a display for communication system analyzers, chemical and
scientific analysis systems, and some medical diagnostic systems.

Price
$3600.
$1800.

Ordering Information
HP 1345A digital display
HP 1340A analog display

Interface 16·bit TTL

Viewing area 12.5 x 9.6 cm
(31.75 x 24.4 in)

Addressable resolution 0-20247X
O·2047Y

OEM module without Yes
power supply

Fully self-contained No
peripheral

Random vector plotting Yes

Programmable intensity, Yes
speed, and line type

High-speed, High-resolution CRT For OEM
And End-user Applications

With the trend toward computer-controlled architecture and CRT
graphics, HP's 1345A provides a 16-bit TTL interface, allowing it to
be easily integrated into any instrument or system. Its electrostatic
CRT supplies fast writing rates with high resolution and low power
consumption.

With a 2048 x 2048 addressable resolution, the HP l345A provides
high-resolution graphics and a crisp, well-focused electron beam.

Digital Interface
The HP 1345A is a high-performance, digital-display module that

generates and displays information derived from digital information
received through its 16-bit TTL I/O port.

The 16-bit I/O allows you to digitally interface the HP 1345A to a
microprocessor-based system. With the many peripheral interfacing
adapters (PIAs) that are available, interfacing a digital system to an
HP 1345A can be accomplished in a fraction of the time required for
interfacing displays with analog inputs. The 16-bit I/O also operates
with both 8-bit and 16-bit microprocessors, which assures compatibil
ity with present and future instrument systems.

A Display for Measuring Instruments
In a spectrum analyzer, for example, the HP l345A's high data

acceptance and vector drawing rates allow complex traces to be gen
erated as rapidly as new data is acquired.

Multiple programmable intensity levels can be used to differentiate
between complex overlapping traces.

A Display For Medical Instruments
When used in medical instrumentation, the HP l345A's high reso

lution ensures that it faithfully preserves input signals for accurate
diagnosis when monitoring physiological parameters. The speed of
the HP 1345A allows it to update an entire picture, even one with
several waveforms displayed, in real-time as new data is acquired.

A Display for Mobile, Portable Equipment
The HP 1345A's light weight, low power requirement, and rugged

construction make it ideal for mobile or portable equipment. The HP
1345A is a unitized structure, which is independently rugged without
a cabinet.

OEM Cabinets
The HP 1345A can be easily integrated into almost any instrument

or system console design. To simplify cabinet design, HP offers sever
al OEM cabinets for the HP I345A-these are attractively styled
and accommodate circuitry for many applications.

HP 1345A - high-speed, high-resolution graphics in a digital
display.
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Plotter Supplies

• New disposable drafting pens • New pen organizers

Hewlett-Packard offers a compkte line of pens, drawing media,
and accessories, including pen holders, digitizing sites, drafting pen
tips, and cleaning aids. And all these supplies are manufactured in the
HP tradition of quality - quality that you'll see reflected in your
work.

For small ISO A4- and ANSI A-size graphics needs, supplies may
be ordered in convenient kits. Overhead transparency kits and a paper
and pen kit are available.

Disposable Drafting Pens
These pens are designed especially for preliminary drawings on pa

per or final drawings on vellum. Disposable drafting pens come in two
widths and four colors. They have stainless steel tips, are easy to use,
and require no cleaning or refilling.

Ordering Information
Plotter supplies may be ordered from any HP sales and support

office, from your local retail dealer, or through HP's direct telephone
ordering service. The HP Computer User's Catalog (P/N 5953
2450) describes the complete range of plotter supplies and accesso
ries.

For Best ResultsoTh" tIr y-pen rgamzers
Glossy Paper PolyesterThis 6-inch modular organizer stores up to 30 short-body or long- Paper Transparency Film Tracing Bond Vellum Filmbody pens. They're stackable, so you can mix and match according to

Fiber·tip pens HP 7470your needs. The pens are held securely in place by a high-density (paper) HP 7475
foam. The organizer is made of sturdy, smoked acrylic. In addition, HP 7550
HP offers a 33-pen "personal" organizer for fiber-tip, roller-ball, and HP 7580
short-body drafting pens - so HP has a pen organizer for every need. HP 7585

HP 7586
Fiber-tip pens HP 7470
(transparency) HP 7475

Pens and Media HP 7550
HP offers four different types of pens and six different types of me- Roller·ball pens HP 7550

dia so you can select the pen/media combination that's right for your HP 7580
application. Fiber-tip pens are available for both paper and trans- HP 7585

parency film. Roller-ball pens come in four colors. And in addition to HP 7586

disposable drafting pens, HP offers long-body and short-body draft- Disposable HP 7550 HP 7550

ing pens in six standard tip widths. drafting Pens HP 7580 HP 7580
HP 7585 HP 7585

Sheets of plotter paper, both regular and glossy, tracing bond, vel- HP 7586 HP 7586
lum, polyester film, and overhead transparency film are available in a Refillable HP 7550 HP 7550
range of standard sizes, both English and metric. Polyester film, vel- drafting pens HP 7580 HP 7580
lum, and regular paper come in 914.4 mm (36 in.) and 609.6 mm (24 HP 7585 HP 7585
in.) rolls for use with the HP 7586B roll-feed drafting plotter. HP 7586 HP 7586
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Commercial Computer Peripherals
Interfacing Summary

HP Commercial Computer Interfacing Summary1

This table shows peripherals that can be connected to many Hewlett
Packard commercial computers. Information about EMI compliance

and support of a specific system is available from a Hewlett-Packard
sales office in your area.

Peripherals Commercial Computers
HP 250/260 HP 3000s

See Series 30R/ 37/ 40/
Page HP 250 HP 260 IIIR 33R 37XE 39 40SX 42 44 48 64 68

Personal Mass Storage
HP 9144A 89 • • • • • • • •

System Storage
HP 7941A 90 • •
HP 7945A 90 • • .' .' .' .' .' .' .' .'
HP 7933/35H 92 • • • • • • • • • •
HP 7942A 90 • •
HP 7946A 90 • •
HP 7911/12 91 • • • • • • • • • •
HP 7914 91 • • • • • • • •
HP 7914TD 91 • • • • • • •
HP 79145T 91 • • • • • • • •
HP 7914CT 91 • • • • •

Tape Drives
HP 7974A 93 • • • • • • • •
HP 79788 93 • • • • • • • •
HP 7970E 93 • • • • • • • • • •

Workstation Printers
HP 2225A/8/C/D
ThinkJet 95 • •
HP 2932/34A 95 • • • • • • • • • • •
HP 260lA 95 • • • • • • • • • • • •
HP 2686 LaserJet 94 • • • • • • • • • •

System Printers
HP 2563A 94 • • • • • • • • • • • •
HP 2565/66A 94 • • • • • • • • •
HP 2688A 94 • • • • • • •
HP 2680A 94 • • • • • • • • •
HP 26858 94 • • • • • • • •

Plotters
HP 7470A 99 • • • • • • • • • • • •
HP 7475A 100 • • • • • • • • • • • •
HP 7550A 101 • • • • • • • • • • • •
HP 75808 103 • • • • • • • • • •
HP 75858 103 • • • • • • • • • •
HP 75868 103 • • • • • • • • • •

Tablets
HP 9111A 107 .' .' .' .' .' .' .' .' .' .'
HP 17623A 107 .' .' .' .' .' .' .' .' .' .'
1This abbreviated interfacing summary is designed as aqUick reference guide for peripherals supported on HP's commercial systems. Since configuring peripherals on systems can involve specific cabling,
I/O board and operating system requirements as well as software support issues, consult your HP sales representative or authorized deaier before making afinal selection. Use this interfacing summary as
a guideline ONLY. Data is subject to change without notice.

·Special requirements or device limitations are involved in this configuration. Consult your HP sales representative or authorized dealer for details.
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Personal & Portable Computer Peripherals
Interfacing Summary

HP Personal & Portable Computer Interfacing Summary1
This table shows peripherals that can be connected to many Hewlett- compliance and support of a specific system is available from a Hew-
Packard personal & portable computers. Information about EMI Iett-Packard sales office in your area.

Peripherals Personal & Portable Computers
Series 80 The The Series 100

See 85 86 87 Portable Integral Touchscreen Touchscreen II Touchscreen
Page MAX II

Personal Mass Storage
HP 9122D/5 89 .- .- .- • • • • •
HP 9114A 89 •
HP 91255 89 • • • •
HP 9154A 89 .- .- .- • • • •
HP 9134H 89 .- .- .- • • • •
HP 9153A 89 .- .- .- • • • •
HP 9133H 89 .' .' .' • • • •
HP 9144A 93 • • •
HP 9142A 89 • • •

Workstation Printers
HP 2225A1B/C/D
ThinkJet 95 • • • • • • • •
HP 82906A 95 • • • • • • • •
HP 2671G173A 95 • • • • •
HP 2932/34A 95 • • • • • • • •
HP 260lA 95 • • • • • • •
HP2686 LaserJet 94 • • • • •

Plotters
HP 7470A 99 • • • • • • • •
HP 7475A 100 • • • • • • •
HP 7550A 101 • • • • • • •
HP 7580B 103 • • • • • •
HP 7585B 103 • • • • • •

Tablets
HP 9111A 107 • •
••• supported

IBM Apple DEC AT&T TI Wang
See Mac· 350 Rajn- PC Com-
Page PC XT AT PCjr lie lie III Intosh 100 PRO bow 6300 paq PRO PC

Personal Mass Storage
HP 9114A 89 • •
HP 9154A 89 •• .' •• ••
HP 9134H 89 •• •• •• ••
HP 9142A 89 •• •• •• ••
Workstation Printers
HP 2225A1B/C/D
ThinkJet 95 • • • • • • • • • • •
HP 2686 LaserJet 94 • • • • • • • .' • • •
Plotters
HP 7470A 99 • • • • • • • • • • • • •
HP 7475A 100 • • • • • • • • • • • • •
HP 7550A 101 • • • • • • • • • • • • •
HP 7580B 103 • • • • • • • • • • • • •
HP 75858 103 • • • • • • • • • • • • •
HP 7586B 103 • • • • • • • • • • • • •
1This abbreviated interfacing summary is designed as aquick reference guide for peripherals supported on HP's commercial systems. Since configuring peripherals on systems can involve specitic cabling.

110 board and operating system requirements as well as software support issues, consult your HP sales representative or authorized dealer before making a final selection. Use this interfacing summary as
a guideiine ONLY. Data is subject to change without notice.

'Special requirements or device limitations are involved in this configuration. Consult your HP sales representative or authorized dealer for details.
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General Information

~
DESIGNED FOR

• ••
SYSTEMS

• Versatile interconnect system that
links instruments, computers, and
peripherals into automated
measurement systems.

• Hardware, documentation, and
support that delivers the shortest
path to a measurement system.

,~dva!'~ages of HP-IB Systtems
There are many applications where the

measurement power of interactive instru
ments can be further enhanced by coupling
them to desktop or minicomputers. Operat
ing in a remote mode can provide more exact,
error-corrected results as compared with
conventional manual operation techniques.

Presently, three major parameters com
bine to reduce significantly the engineering
development costs of configuring measure
ment systems:

1. The Hewlett-Packard Interface Bus,
also known as "HP-IB";

2. Distributed computing through the
growing number of "smart" instru
ments with internal microprocessors;

3. The broad choice of computers rang
ing from "friendly", easy-to-program
desktop computers to more sophisti
cated computer systems capable of
managing multi-station instrument
clusters and complex data bases.

•

Relationship Between HP··IB and
Other Interface Standards

Hewlett-Packard is committed to the over
all advancement of measurement technology
and has for some time been working on the
problems of simplifying and standardizing
means of instrumentation interfacing. An ex
ample of such an effort is the intimate in
volvement with the HP-IB from its
conception at HP to its present status as a
world instrumentation interface standard
(IEEE 488-1978 and IEC 625-1).

In mid-1972, Hewlett-Packard began to
participate in various international standard
ization bodies. The U.S. Advisory Commit
tee, composed of diverse interests rep
resented by both users and manufacturers,
first established initial goals, then adopted
the interface concept utilized by the HP In
terface Bus as an appropriate starting point.
A draft document was subsequently written
and evaluated by members of the Commit
tee, then submitted as the U.S. Proposal to
the IEC (International Electrotechnical

~
DESIGNEDFOR

• ••
SYSTEMS

• Broad selection of HP-IB compatible
instruments and accessory devices.

• Wide choice of computers for
controlling measurement systems,
acquiring and managing data.

Commission) Working Group in the autumn
of 1972. Since then, the interface definition
has undergone a number of minor changes to
accommodate various needs at the interna
tional level.

In September 1974, the parent technical
committee, IEC TC66, approved the main
interface draft document for a formal ballot
among the member nations of the lEe. Bal
loting took place in 1976, and IEC recom
mendation 625-1 was adopted. The IEC
recommendation, using a different connec
tor, is totally compatible with the present
definition of the HP-IB.

Meanwhile, the IEEE Standards Board
approved IEEE Standard 488-1975 "Digital
Interface for Programmable Instrumenta
tion", first published in 1975 and again
published in 1978 with minor editorial
changes as IEEE Standard 488-1978. The
IEEE standard is also fully compatible with
the HP-IB. In January 1976, the American
National Standards Institute adopted the



IEEE Standard and published it initially as
ANSI Standard MC 1.1.

The standardized interface concept is now
widely accepted. Hundreds of manufacturers
in more than fourteen countries offer
thousands of products that use the HP-IB
concepts articulated in IEEE-488. As more
instrumentation interface standards evolve
from the HP-IB, we will clearly indicate the
relationship of the Hewlett-Packard Inter
face Bus to those standards, just as we have
done with ANSI/IEEE Standard 488 and
IEC Publication 625-1.

Why the HP Interface Bus Name?
As the list of HP products available with

the "new digital interface" grew, our cus
tomers sought a convenient way to identify
those products having the interface capabil
ity. In response, in 1974 we adopted the name
"Hewlett-Packard Interface Bus" or simply
"HP-IB". We will continue to use the identi
fying name and this symbol:

Both are used with appropriate HP products
so that their interface capabilities may be
readily iden tified.

The Hewlett-Packard Interface Bus fully
complies with IEEE Standard 488. As such,
it incorporates the mechanical, electrical and
functional specifications of the Standard. A
fourth and vital element of any interface sys
tem is the operational aspect of a product at
both thc human-machine interface and ma
chine-machine interface at the HP-IB port.
HP-IB capability provides additional user

benefits that are beyond the scope of IEEE
Standard 488. Typical user conveniences in
clude high-level language implementation of
intcrfacc functions, underscored program
codes on the front panel of the instruments
for easy programming, convenient data out
put formats, and designed-in "Learn Mode"
capabilities. In addition, we provide complctc
support documentation in the form of pro
gramming and interfacing guides, applica
tion notes and operation manuals that
illustrate the added benefits for users of prod
ucts with HP-IB capability.

Single-Source Systems Approach
The decision to use a "system" instead of

conventional manual methods must be based
on an engineering evaluation of benefits ver
sus costs. The many benefits associated with
a systems approach include:

• More consistent results in repeated mea
surements-a system is not subject to op
erator fatigue.

• Greater throughput because systems are
generally faster.

• More thorough testing because system
speed allows more parameters to be mea
sured in a shorter time.

• Results expressed in engineering or scien
tific units, bccause many systems control
lers are capable of on-line data
manipulation.

• Greater accuracy because system errors
can be measured automatically, stored and
accounted for in the results.

• "Adaptive" data acquisition wherein a
system can be programmed to branch to
other measurements to help pinpoint when
it senses an abnormal condition.

• Measurement results can be stored in com
puter memory or on hard copy.

This HP 8957S Cellular Radio Test Set
shows how a specific need can be met by
combining specialized and multipurpose
instruments, interconnecting them via
HP-IB, and controlling them with a
desktop computer.

It is our objective to make the integration
of instrumentation systems easier by provid
ing instruments and computers designed for
systems applications. Computers are
designed with HP- IB options that allow easy
hook-up to the bus and incorporate easy-to
use bus commands in their software. HP's
policy when designing HP-IB compatible in
struments is to eliminate interfacing ambigu
ities associated with controllers and
instruments operating per the ANSI/IEEE
and IEC standards by adopting guidelines
consistent interface design.

The HP 9000 family of technical workstations offers an extensive line of HP-IB system
controllers in its Series 200 and Series 500 computers. The newest member of the fami
ly, the Series 300 shown here, broadens this line with new flexibility and upgradability.
Series 300 offers two system processing units, four monitor options, and two other dis
play options. All Series 300 components are compatible, so there is no need to modify
software when changing monitors or SPUs.

Proper training on system components is
very important for efficient use of any inter
face sytem. Thercfore, we offer training at
sales and service offices worldwide on HP
desktop computers, computer systems and
instruments as they relate to the HP-IB. In
the area of HP- IB support documcntation,
we offer general interface technical descrip
tions, Operating and Service Manuals with
programming information, Instru
ment/Controller Introductory Operating
Guides, Quick Reference Guides and Appli
cation Notes.

Technical assistance during system devel
opment is available at most local HP sales
and service offices from resident systems en
gineers who specialize in desktop computers,
computer systems and instruments.

How thl: HP Interface Bus Operates
All active interface circuitry is contained

within the various HP-IB devices, and the in
terconnecting cable (containing 16 signal
lines) is entirely passive. The cable's role is
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limited to that of interconnecting all devices
in parallel so that anyone device may trans
fer data to one or more other participating
devices.

Every participating device (instrument,
controller, accessory module) must be able to
perform at least one of the roles of TALK
ER, LISTENER or CONTROLLER. A
TALKER can transmit data to other devices
via the bus, and a LISTENER can receive
data from other devices via the bus. Some de
vices can perform both roles (e.g., a
programmable instrument can LISTEN to
receive its control instructions and TALK to
send its measurement results).

A minimum HP-IB system consists of one
TALKER and one LISTENER, without a
CONTROLLER. In this configuration, data
transfer is limited to direct transfer between
one device manually set to "talk only" and
one or more devices manually set to "listen
only" (e.g., a measuring instrument talking
to a printer for semi-automatic data log
ging).

A CONTROLLER manages the opera
tion of the bus system primarily by designat
ing which devices are to send and receive
data, and it may also command specific ac
tions within other devices.

The full flexibility and power of the HP-IB
become more apparent, however, when one
device that can serve as CONTROLLER/
TALKER/LISTENER (e.g., calculator or
computer) is interconnected with other de
vices that may be either TALKERS or LIS
TENERS, or both (e.g., frequency
synthesizers, counters, power meters, relay
actuators, displays, printers, etc.), depending
on the application. An HP-IB con/roller par
ticipates in the measurement by being
programmed to schedule measurement tasks,
set up individual devices so that they can per
form these tasks, monitor the progress of the
measurement as it proceeds, and interpret
the results of the measurement. HP offers
controllers that can be programmed in high
level languages such as BASIC, FOR
TRAN, HPL, and Pascal.

Rear panel switches are set so instrument
will either be addressable by controller in
a multi-device system, or will simply "talk
only" to another device such as a printer.

HP-IB Connections and Structure
The HP-IB has a party-line structure

where all devices on the bus are connected in
parallel. The 16 signal lines within the pas
sive interconnecting HP-IB cable are
grouped into three clusters according to their
functions:
I. Data Bus (8 signal lines)
2. Data Byte Transfer Control Bus

(3 signal lines)
3. General Interface Management Bus

(5 signal lines).

The DATA BUS consists of eight signal
lines that carry data in bit-parallel, byte-seri
al format across the interface. These signal
lines carry addresses, program data, mea
surement data, universal commands and sta
tus bytes to and from devices interconnected
in a system. Identification of the type of data
present on the DIO signal lines is indicated
by the ATN (attention) signal. When the
ATN signal is true (asserted), either ad
dresses or universal commands are present on
the data bus and all connected devices are re
quired to monitor the DIO lines. When the
ATN message is false, device-dependent da
ta (e.g., programming data) is carried be
tween devices previously addressed to talk
and listen.

Transfer of each byte on the Data Bus is
accomplished via a set of three signal lines:
DAY (data valid), NRFD (not ready for da-

'b DEVICE A
ABLE TO TALK,

LISTEN, AND CONTROL
(e.g. controller)

~
DEVICE B

ABLE TO TALK
AND LISTEN

(e.g. frequency counter)

~ DEVICEC
ONLY ABLE TO LISTEN

r--V' (e.g. signal generator)

~
DEVICE D

ONLY ABLE TO TALK
(e.g. thermometer)

DATA

I
0101

-
0100

'I DATA BYTE TRANSFER CONTROL ,

DAV ,
NRFD

'I!=l
NDAC-- GEN'llNTERFACE MANAGEMENT

IFC

ATN

SRQ

REN

EOI

Interface connections and bus structure.

tal, and NDAC (not data accepted). These
signals operate in an interlocked handshake
mode. Two signal lines, NRFD and NDAC,
are each connected in a logical AND (wired
OR) to all devices connected to the interface.
The DAY signal is sent by the talker and re
ceived by potential listeners whereas the
NRFD and NDAC signals are sent by poten
tiallisteners and received by the talker.

The General Interface Management Lines
manage the bus to effect an orderly flow of
messages. The IFC (interface clear) message
places the interface sytem in a known quies
cent state. SRQ (service request) is used by a
device to indicate the need for attention or
service and to request an interruption of the
current sequence ofevents. REN (remote en
able) is used to select between two alternate
sources of device program data. EOI (end or
identify) is used to indicate the end of a mul
tiple byte transfer sequence or, in conjunc
tion with ATN, to execute a polling
sequence.

It is not possible in this limited space to go
into detail on each signal line's role. But you
should note that every HP-IB device need not
be able to respond to all the lines. As a practi
cal and cost-effective matter, each HP-IB de
vice usually responds only to those lines that
are pertinent to its typical function on the
bus. (Details are covered in each device's op
erating manual.)

HP-IB Training and Support
To assist you in configuring HP-IB mea

surement systems, Hewlett-Packard has field
sales people trained in electronic instru
ments, desktop computers and computer sys
tems. Also available for technical
consultation are computing controller sys
tems engineers and HP-IB instrumentation
specialists.

HP-IB training courses on HP-IB control
lers and instruments are listed below.
Courses are conducted at a convenient HP
location. Some courses can be taught at your
site with special arrangements.
• HP-IB Instrument System 4 days

Training With HP Model 26
Controllers

• HP-IB Instrument Programming 4 days
With HP 1OOOE/F Series
Controllers

• Instrument Interface with 4 days
HP-IB

Service and Warranty
Considerations

Hewlett-Packard has dedicated measure
ment system service people who perform on
site maintenance of HP instrumentation on
customer-configured systems as well as HP
configured systems. Service contract cover
age is available to meet your specific mea
surement system service needs and can be
tailored to include extended warranty, cali
bration and extended hours of coverage.
Contact your local sales and service office for
further information on HP-IB service con
tract information.



Every HP-IB device and HP-configured
system carries a standard Hewlett-Packard
warranty appropriate to that product. The
warranty period for each product will be pro
vided on request at the time of sale and is
specified in documentation supplied with the
product. HP takes responsibility for standard
HP-IB systems performing as specified.
However, software or interfacing that has
not been provided by Hewlett-Packard as
part of a standard system delivered by HP is
not covered by this warranty.

In all cases, overall operational responsi
bility for those HP-IB systems assembled by
a customer from individual HP-IB devices
rests with the customer.

HP-IB Specifications Summary

Connector Lock Screw
Compatibility

HP-IB products delivered now and in re
cent years are equipped with connectors hav
ing ISO metric-threaded lock screws and
stud mounts. Very early HP-IB products
have non-metric parts, but are readily distin
guished from the metric by color: metric
threaded parts are black, whereas non-metric
parts have a shiny nickel finish. HP-IB Met
ric Conversion Kit (HP PIN 5060-0138) is
available to convert these early instruments.

Reference Publications
• Tutorial Description ofthe Hewlett-Pack

ard Interface Bus. This 94-page reference
chronicles the development of byte-serial,
bit-parallel interface system stan-

dards, describes their relationship to HP
IB, presents a working overview of HP-IB,
and includes useful information such as
suggestions for improving software per
formance and verification programs. Free
copies are available from your nearest HP
office. Ask for publication number 5952
0156.

• ANSIIIEEE-488-1978, Digital Interface
for Programmable Instrumentation, pub
lished by the Institute of Electrical and
Electronics Engineers. 345 East 47th
Street, New York, NY 10017.

• lEe 625-1, An Interface System for
Programmable Measuring Apparatus
(Byte Serial Bit Parallel), published by
the International Electrotechnical Com
mission, I rue de Varembe, 1211 Geneva
20, Switzerland.

Interface Capability Codes for HP Products..

Interconnection Path
Interface Function Basic Capability Code

Star or linear bus network; total transmission Code

path length 2 metres times number of devices Source Handshake SH SHO No capability
or 20 metres, whichever is less. Operating SHI Full capability
distances can be extended; see pages 124 and Acceptor Handshake AH AHO No capability
125. AHI full capability

Message Transfer Scheme Talker (Extended Talker) T(TE) T(TE)O No capability
Byte-serial, bit-parallel asynchronous data T(TE)I Basic talker, serial poll, talk only
transfer using locked 3-wire handshake tech- T(TE)2 Basic talker, serial poll
nique. T(TE)3 Basic talker, talk only

T(TE)4 Basic talker
Data Rate T(TE)5 Basic talker, serial poll, talk only, unaddresses if MLAI
One megabyte per second maximum over T(TE)6 Basic talker, serial poll, unaddresses if MLAJ
limited distance; 250-500 Kbytes per second T(TE)l Basic talker, talk only, unaddresses if MLN
typical over full transmission path (actual T(TE)8 Basic talker, unaddresses if MLAI
data rate depends on individual device char-

Listener (Extended Listener) L(LE) L(LE)O No capabilityacteristics) .
L(LE)I Basic listener, listen only

Address Capability L(LE)2 Basic listener

Primary addresses, 31 TALK and 31 LIS- L(LE)3 Basic listener, listen only, unaddresses if MTA'

TEN; secondary (2-byte) addresses, 961 L(LE)4 Basic listener, unaddresses if MTA'

TALK and 961 LISTEN. Maximum of I Service Request SR SRO No capability
TALKER and up to 14 LISTENERS at a SRI Full capability
time.

Remote Local RL RLO No capability

Control Shift RLi Full capability

In systems with more than one controller, on- RL2 No local lockout

Iy one can be active at a time. A currently Parallel Poll PP PPO No capability
active controller can pass control to another, PPI Remote configuration
but only designated system controller can as- PP2 Local configuration
sume control over others.

Device Clear DC DCO No capability

Interface Circuits DGI Full capability

Driver and receiver circuits are TTL- DC2 Omit selective device clear

compatible. Device Trigger DT DTO No capability
DTl Full capability

HP-IB Interface Functions Driver Electronics E EI Open collector (250kb/s max)
HP-IB functions are the predefined capa- E2 Tri state (IMb/s max) J

bilities that can be designed into an HP-IB
Controller' C CO No capabilitydevice. These capabilities and their alphanu-

meric codes are summarized in the table. Be- GI System controller
cause the codes completely describe interface C2 Send IFC and take charge
capability and are therefore particularly use- G3 Send REN
ful to system designers and specifiers, they C4 Respond to SRQ
are more and more frequently appearing in G5 Send interface messages, receive control, pass control to self,
technical data and on system components. parallel poll, take control synchronously
On HP system-ready products they are listed IMLA: My Listen Address
near the HP-IB connector, and they are in-

'MTA: My Talk Addresseluded in the specifications for most of the
'There are 29 controller levels. These are the more significant levels.HP-IB products in this catalog.

Interconnect Devices
Up to 15 maximum on one contiguous bus
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SYSTEMS

Standard HP-IB Systems
Many application requirements can be sat

isfied with a standard HP-lB measurement
system - a system assembled, tested, and

Standard HP-IB Measurement System',

documented by Hewlett-Packard. Precon
figured systems save you design and setup
time, and HP guarantees overall specified

system performance. Installation and service
contracts are available from your local HP
Sales and Service Office.

Application HP Model HP Controller System Name/Characteristics Page

Data Logging, 2250 1000 Industrial Data Acquisition & Control. 308
Acquisition, 3054A/S 85, Series 200 Fast. flexible, and precise data acquisition system with a wide
and Control choice of controllers. 292

3054C 1000 Computer based automatic data acquisition/control system. 295
3054DL 85 Complete data logger. 294
3056DL 85 Complete data logger (HP-IB & HP-IL). 289
3852S Series 200 Data Acquisition/Control System 300
6901S Series 200 Measurement and Analysis System: includes CAT software. 314
6944S Series 200 HP Series 200 Multiprogrammer System 319

Network 3577S Series 200 Network Analyzer System: 100 kHz to 200 MHz; full 12-term 610
Analysis error correction; S to H. Y or Z parameters; disc storage/recall

of device, setup and calibration data.
8408B 85 Automatic Microwave Network Analyzer: 500 MHz to 18 GHz. 637
8507D Series 200 Automatic RF Network Analyzer: measures complex impedance. 624

transfer functions. group delay; 500 kHz to 1.3 GHz.
8510A Series 200 Microwave Network Analyzer: measures transmission and 626

reflection parameters. 45 MHz to 26.5 GHz.
8756S/8757S Series 200 Automatic Scalar Network Analyzers: measure insertion loss. 594

gain, return loss, SWR. reflection coefficient & power.

Spectrum 8566S Series 200 Automatic Spectrum Analyzer: covers 100 Hz to 22 GHz; 667
Analysis exceptional frequency tuning accuracy and resolution.

8567S Series 200 Automatic Spectrum Analyzer: 10 kHz to 1.5 GHz 667
8568S Series 200 Automatic Spectrum Analyzer: covers 100 Hz to 1.5 GHz; 667

exceptional frequency tuning accuracy and resolution.
8574A Series 200 CISPR EMI Spectrum Analyzer/Receiver for FCC and VDE EMI 671

measurements.
71000S Series 200 Modular Automatic Spectrum Analyzer Systems. 647

Frequency 3047A Model 236 Phase Noise Measurement System: high resolution and phase 710
Stability noise measurements.
Analysis 11740S Model 236 Microwave Phase Noise Measurement System: automatic phase 714

noise measurements on carriers from 5 MHz to 18 GHz.

Microwave 8902S Series 200 Microwave Measurement System for accurate modulation. 717
Signal Analysis frequency, and low-level power measurements to 26.5 GHz.

Waveform 5180S Series 200 Waveform Measurement System: automatic time-domain 427
Analysis/ measurements of captured waveforms.

Generation 5180T Series 200 Digitizing Oscilloscope 423
5182S Series 200 Waveform Generation System: draw. trace. edit. and create 429

arbitrary waveforms; modify captured waveforms for playback.
5183T Series 200 Digitizing Oscilloscope 422

Signal Generator 8952A Series 200 RF Signal Generator Test Set: performance verification for HP 718
Calibration 8640B. 8642A1B, 8656A1B, 8662A Signal Generators.

Transceiver 8953A 85/Series 200 Transceiver Test Set for AM and FM transceivers. 150 kHz to 729
Testing 990 MHz.

8955A Series 200 RF Test System for AM and FM transceivers to 1000 MHz. 728
transmitters to 120 W.

8957S Series 200 Cellular Radio Test System: compatible with AMPS (U.S. 731
system) and TACS (UK system) protocols; complete RF testing
to 1000 MHz.

Circuit 3061A/3062A Series 200 In-circuit functional test system. 386
Testing 3065C Series 200 Analog Board Test System: fast. accurate fault location on 387

loaded printed circuit boards. Opt. 100 tests microprocessors.
55005S 85 Semiautomatic. at-speed functional testing of digital products. 372

Frequency Division 3046A1B 85 Frequency Division Multiplex (FDM) network surveillance 159
Multiplex (FDM) system: automates HP 3586A1B Selective Level Meters.

Network Surveillance 37050S 1000 FDM Network Monitoring System: simultaneous control of 154
multiple selective level measuring sets.

37051S Model 216 FDM Measurement System: sequential control of multiple 154
selective level measuring sets.

Microwave Radio 3708S Model 216 Noise and Interference Measurement System: automatic 155
Performance Testing measurements of microwave radios under flat-fade conditions.

Semiconductor/ 4061A Series 200 Semiconductor/Component Test System: I-V. multifrequency 356
Component C-V, quasi-static C-V.

Testing 4062B Model 236 Semiconductor Parametric Test System: I-V. I-MHz C-V 349
through the 48-pin switching matrix.

4063A Model 236 Semiconductor Parameter Analysis System: precise I-V. I-MHz 352
C-V, temperature measurements through the 6/12-channel
switching matrix.

4064A Model 236 DLTS Analysis System: ready-to-use system for I-MHz C-V. Cot, 354
DLTS analysis.

Power Sensor Calibration 436A-E40 85 Calibrates RF & MW power sensors; good for metrology labs. 576



Individual Hewlett Packard Products Available with HP-IB Capability-
Products

Related to HP Model Product Name/Characteristics Page
Control and 858 Personal Computer (uses HP 82937A Interface) 46
Computation 868 Personal Computer (HP 82937Ainterface built-in) 46

HP 150 Touchscreen Personal Computer 40
HP 150 MAX Touchscreen MAX Personal Computer 40
HP 1000 A600t Computer (HP 21568; uses HP 12009A Interface) 80
HP 1000 A700 High Performance Computer (HP 2137A; uses HP 12009A Interface) 80
HP 1000 A900 High Performance Computer (HP 2139A; uses HP 12009A interface) 80
HP 1000 E-series Computers (HP 2109E & 2113E use HP 593108 Interface) 80
HP1000 F-series High-performance computers (HP 2117F uses HP 59310B Interface) 80
9020NB/C/AS/AT Computer 74
9050NAM/AT Technical Computer 74
99158 Modular Run-Only Computer 77
9816NS Personal Technical Computer 66
9817NH/L Technical Computer 66
9826NS Technical Computer 66
9836U/CUIT/CT Technical Computer 66
9837H Technical Computer 66
98580A Modular Computer 71
98581A Modular Computer 71
98582A Modular Computer 71
98583A Modular Computer 71
9920NS Modular Computer 66

Stimulus 3314A Function Generator: 0.001 Hz to 19.99 MHz 463
3325A Synthesizer/Function Generator/Sweeper: I )1Hz to 21 MHz 452
3326A Two-Channel Synthesizer: dc to 13 MHz 454
3335A Synthesizer/Level Generator: 200 Hz to 81 MHz 456
3336N8/C Synthesizer/Level Generator: 10 Hz to 21 MHz 457
4140B PA Meter/DC Voltage Source 360
41418 DC Source/Monitor 357
4145A Semiconductor Parameter Analyzer 358
5182A Waveform Recorder/Generator: 20 MHz, 10 bits, 16K word memory 428
5359A Time Synthesizer: I ns accuracy: 50 ps increments, 100 ps jitter 489
6002A Option 001 DC Power Supply: 200 Wautoranging, Listen only 280
6030A System Power Supply: 1000W, 200 Vdc, 17A, autoranging with status readback 278
6031A System Power Supply: 1000W, 20 Vdc, 120A, autoranging with status readback 278
6032A System Power Supply: 1000W, 60 Vdc, 50A, autoranging with status readback 278
6033A System Power Supply: 2ooW, 20 Vdc, 30A, autoranging with status readback 278
6038A System Power Supply: 200W, 60 Vdc, lOA, autoranging with status readback 278
6129C Opt. P05 or J99 Precision Voltage Source: ± 50 Vdc at 5A(requires HP 59301A) 282
6130C Opt P05 or J99 Precision Voltage Source: ±50 Vdc at IA (requires HP 59301A) 282
6131C Opt. P05 or J99 Precision Voltage Source: ±IOO Vdc at 0,5 A(requires HP 59301A) 282
6140A Opt P05 or J99 Precision Current Source: ±100 mA at 100 Vdc (requires HP 59301A) 282
6621A System Power Supply: dual output, dual range, 20Vl4A or 7V/IOA per output 276
6622A System Power Supply: dual output, dual range, 10Vl1.6A or 20 V/4A per output 276
6623A System Power Supply: triple output 276
6624A System Power Supply: quad output 276
69408 Multiprogrammer (requires HP 59500A) 320
6942A Multiprogrammer: automatic test, data acquisition and control 316
8016A Option 001 Word Generator: 9 x 32 bit Listen only 473
8018A Option 001 Serial Data Generator: 50 MHz, 2048-bit memory. Listen only 475
8112A Programmable Low Cost Pulse Generator: 20 ns to 950 ms period 478
8116A Programmable Pulse/Function Generator: 1 mHz to 50 MHz 459
8150A Optical Signal Source: 850 nm, 250 MHz 572
8160A Programmable Pulse Generator: 20 ns to 999 ms period 480
8161A Programmable Pulse Generator: 10 ns to 980 ms period 480
8165A Programmable Signal Source: 0.001 Hz to 50 MHz 458
8170A Logic Pattern Generator: 8 x 4096112 x 2048 bit; 2 MHz 474
8175A Digital Signal Generator: 24 x 1024/2 x 8192 bit: 501100 MHz 470
8180A Data Generator: 50 MHz, 1024 bit/channel 468
8181A Data Generator Extender 468
8340A Synthesized Sweeper: 10 MHz to 26,5 GHz 496,543
8341A Synthesized Sweeper: 10 MHz to 20 GHz 496,543
8350B Sweep Oscillator: 10 MHz to 40 GHz 500
8620C Option 011 Sweep Oscillator: 10 MHz to 22 GHz 515
8642NB Synthesized Signal Generator: 100 kHz to 2.115 GHz 526
86568 Signal Generator: 0.1 to 990 MHz 524
8660A, COption 005 Synthesized Signal Generators: 10 kHz to 2.6 GHz. Listen only 532
8662A Synthesized Signal Generator: 10 kHz to 1280 MHz. 529
8663A Synthesized Signal Generator: 100 kHz to 2560 MHz, 529
8671A Microwave Frequency Synthesizer: 2 to 6.2 GHz 548
8672A Synthesized Signal Generator: 2 to 18 GHz 545
8672S Synthesized Signal Generator: 100 MHz to 18 GHz 548
8673B/E Synthesized Signal Generator: 2 to 26.5 GHz/2 to 18 GHz 544, 546
8673C/D Synthesized Signal Generator: 50 MHz to 18, 26.5 GHz 547



HEWLETT-PACKARD INTERFACE BUS
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Individual HP-IB Product Summary

Individual Hewlett-Packard Products Available with HP-IB Capability (cant.)

Products
Related to HP Model Product Name/Characteristics Page

Stimulus (conI.) 8770A Arbitrary Waveform Synthesizer: dc to 50 MHz 450
59501B Power Supply Programmer: Isolated D-to-A Converter ±IO Vdc at 10 mA 281

Measurement 436A Option 022 Power Meter: -70 dBm to +44 dBm, to 50 GHz 578
438A Dual-channel Digital Power Meter: -70 dBm to +44 dBm, to 50 GHz 577
853A Spectrum Analyzer Display 680-685
1630AlD/G Logic Analyzer 414
1631A/D Logic Analyzers with built-in scopes 411
1950A Two Channel Expansion Module for HP 1980 System 438
1965A Gated Universal Counter for HP 1980 System 438
I 980AlB Oscilloscope Measurement System: fully programmable 438
19860A Digital Waveform Storage for HP 1980 System 438
2250 Measurement &Control System 308
2804A Option 010 Quartz Thermometer: 0,05°C accuracy 735
3421A Data Acquisition/Control Unit 290
3437A System Digital Voltmeter: high speed, 31/, digits 213
3455A Digital Voltmeter: 5% or 6V, digits, auto calibration 212
3456A Digital Voltmeter: 3V, to 6V, digit voltmeter, I nV sensitivity 210
3457A Multimeter: 31/, to 61/, digits; measures voltage, current, resistance, frequency 205
3478A Digital Multimeter: 3V, to 5V, digits; 5 functions 208
3497A Data Acquisition Control Unit 296
3561A Dynamic Signal Analyzer: 125 11Hz to 100 kHz 703
3562A Dynamic Signal Analyzer: dual channel, 6411Hz to 100 kHz 706
3577A Network Analyzer: 5 Hz to 200 MHz 605
3582A 2-channel Real Time (FFT) Spectrum Analyzer 701
3585A Swept Spectrum Analyzer: 20 Hz to 40 MHz 654
3586A1B/C Selective Level Meter: 50 Hz to 32,5 MHz 657
3708A Noise and Interference Test Set 155
3717A Wideband 70 MHz modem 161
3746A 32,5 MHz Selective Level Measuring Set: CCIIT and Bell FDM Systems 152
3764A Digital Transmission Analyzer 148
3776A PCM Terminal Test Set: CEPT/CCITI networks 141, 144
3776B PCM Terminal Test Set: Bell/Japanese/CCITI networks 141,144
3779C Primary Multiplex Analyzer: CEPT 2 Mb/s PCM systems 145
37790 Primary Multiplex Analyzer: Bell 1.5 Mb/s PCM systems 145
3781A13782A Pattern Generator/Error Detector: CEPT and CCITT PCMITDM systems 147
3781B/3782B Pattern Generator/Error Detector: Bell PCMITDM systems 147
3785A Jitter Generator and Receiver: CEPT PCMITDM systems 149
3785B Jitter Generator and Receiver: Bell PCMITDM systems 149
3852S Data Acquisition/Control System 300
4140B pA Meter/DC Voltage Source 360
4141B DC Source/Monitor 357
4145A Semiconductor Parameter Analyzer 358
4191A RF Impedance Analyzer: 1 to 1000 MHz 332
4192A LF Impedance Analyzer: 5 Hz to 13 MHz 330
4193A Vector Impedance Meter: 400 kHz to 110 MHz 334
4194A Impedance/Gain-Phase Analyzer 328
4262A Option 101 Digital LCR Meter 344
4274A Multifrequency LCR Meter: 11 spots, 100 Hz to 100 kHz 336
4275A Multlfrequency LCR Meter: 10 spots, 10 kHz to 10 MHz 336
4276A LCZ Meter: 801 spots, 100 Hz to 20 kHz 340
4277A LCZ Meter: 701 spots, 10 kHz to 1 MHz 341
4280A I-MHz CMeter/C-V Plotter 362
4945A Option 101 Transmission Impairment Measurement System (TIMS) 139
4955A Protocol Analyzer 131
5005B System Signature Multimeter 373
5006A Signature Analyzer 376
5180A Waveform Recorder 426
5316A Universal Counter: 100 MHz/1.3 GHz, 100 ns TI 248
5328B Universal Counter: to 512 MHz, 10 ns TI 247
5334A Automatic Universal Counter: 100 MHz/1.3 GHz, 2 ns TI 242
5335A Automatic Universal Counter: 200 MHz/1.3 GHz, 2ns TI 244
5340A Option 011 Automatic Microwave Counter: 10 Hz to 18 GHz 231
5342A Option 011 Automatic Microwave Counter: 10 Hz to 18 GHz 228
5343A Option 011 Microwave Frequency Counter: 10 Hz to 26,5 GHz 228
5344S Microwave Source Synchronizer: 0.5 GHz to 18 GHz 230
5345A Option 011,012 General Purpose Plug-In Counter 232
5350A Microwave Frequency Counter: 10 Hz to 20 GHz 226
5351A Microwave Frequency Counter: 10 Hz to 26.5 GHz 226
5352A Microwave Frequency Counter: 10 Hz to 40 GHz 226



Individual Hewlett-Packard Products Available with HP-IB Capability (cant.)
Products

Related to HP Model Product Name/Characteristics Page
Measurement (cont.) 5355A Pulse, CW Counter: 400 Hz to 110 GHz 232

5363B Time Interval Probes 240
5370B PreciSion Time Interval Counter: ±20 ps single-shot resolution 237
5384A 225 MHz Frequency Counter 235
5385A I GHz Frequency Counter 235
5386A Frequency Counter: 3 GHz 234
5501A Laser Transducer 733
5528A Laser Measurement System 732
6030A System Power Supply: 1000 W, 200 Vdc, 17A. autoranging with status readback 278
6031A System Power Supply: 1000 W, 20 Vdc, 120 A, autoranglng with status readback 278
6032A System Power Supply: lOOO W, 60 Vdc, 30 A, autoranging with status readback 278
6033A System Power Supply: 200 W, 20 Vdc, 30 A, autoranging with status readback 278
6038A System Power Supply: 200 W, 60 Vdc, 10 A, autoranging with status readback 278
6621A System Power Supply: dual output, dual range, 20V!4A or 7V/I0A per output 276
6622A System Power Supply: dual output, dual range, 50V/1.6A or 20V/4A per output 276
6623A System Power Supply: triple output 276
6624A System Power Supply: quad output 276
6940B Multiprogrammer (requIreS HP 59500A interface) 320
6942A Multiprogrammer: automatic test, data acquisition and control 316
7090A Measurement Plotting System: 3-channel A-D converter to 3 kHz 396
8151A Optical Pulse Power Meter: 250 MHz 574
8182A Data Analyzer: 50 MHz real-time capability; 1024 bit/channel 468
8501A Storage Normalizer for HP 8505A RF network analyzer 621
8503A &8503B S-Parameter Test Set: 50 or 75 ohm, for HP 8505A 622
8505A RF Network Analyzer: 500 kHz to 1.3 GHz 618
85070 Network Analyzer Subsystem: 500 kHz to 1.3 GHz 624
8510A Network Analyzer 626
8558B Option E98 EMI Measurement System 682
8566B Spectrum Analyzer: 100 Hz to 324 GHz 660.664
8567A Spectrum Analyzer: 10 kHz to 1.5 GHz 668
8568B Spectrum Analyzer: 100 Hz to 1.5 GHz 660, 662
8569B Spectrum Analyzer: 10 MHz to 115 GHz 674
8756A18757A Scalar Network Analyzer: 10 MHz to 60 GHz 596, 603
8901A Modulation Analyzer: 150 kHz to 1.3 GHz 719
8901B Modulation Analyzer: 150 kHz to 13 GHz 719
8902A Measuring Receiver: 150 kHz to 1.3 GHz 715
8903A Distortion Analyzer 20 Hz to 100 kHz 722
8903E Audio Analyzer: 20 Hz to 100 kHz 722
8954A Transceiver Interface 730
8956A System Interface 730
8958A Cellular Radio Interface 731
8970A Noise Figure Meter: 10 to 1500 MHz 586
11729C Carrier Noise Test Set: 5 MHz to 18 GHz 712
54100AlD Digitizing Oscilloscopes: I GHz 430
541100 Color I-GHz Digitizing Oscilloscope 430
54200AlD Digitizing Oscilloscopes: 200 Msamples/s 433
54300A Probe MUltiplexer 430
70300A Tracking Generator Module: 20 Hz to 2.9 GHz 651
70310A Precision Frequency Reference Module 651
7JlOOA RF Spectrum Analyzer: 100 Hz to 2.9 GHz 647
71200A Microwave Spectrum Analyzer: 50 kHz to 22/26.5 GHz 647
71300A Millimeter Wave Spectrum Analyzer 647
85650A Quasi-Peak Adapter 673
85685A RF Preselector: 20 Hz to 2GHz 672

Switching 2250 Measurement and Control SUbsystem 308
Scanning 3421A Scanner: to 30 channels; AID converter 290

3488A Versatile switching for automated testing (VHF, matrix, general purpose) 311
3497A Data Acquisition/Control Unit 296
3852A Data Acquisition/Control Unit 301
4085M Switching Matrix 359

Translation 3326A Two-Channel Synthesizer/Sweeper: dc to 13 MHz 454
or Timing 3497A Data Acquisition Control Unit 296

3754A 25 MHz Access Switch (reqUires HP 3755A switch controller) 153
3756A 90 MHz Switch (requires HP 3755A) 153
3757A 8.5 MHz Access Switch (requires HP 3755A) 153
3777A Telecommunications Channel Selector: up to 30 channels; dc to 110 kHz 145
6940B Multiprogrammer (requires HP 59500A interface) 320
6942A Mulliprogrammer (no interface reqUired) 316
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Products
Related to HP Model Product Name/Characteristics Page
Translation 94l1B Switch Controller 324

or Timing (cont.) 9412A Modular Switch (requires HP 9411B switch controller) 324
9413A VHF Switch (requires HP 9411B) 324
9414A Matrix Switch (requires HP 9411B) 324
117l3A Attenuator/Switch Driver (controls coax switches, step attenuators and microwave 558

matrix sWitches)
mOlA HP-IB Extender: twisted-pair or modems 125
37203A!L HP-IB Extender: coax and fiber optics 124
59301A ASCII-to-Parallel Converter: string to 16 characters 122
59303A Digital-to-Analog Converter 122
59306A Relay Actuator: for programmable switches, attenuators 122
59307A VHF Switch: two 50-ohm, bidirectional, de to 500 MHz 122
59309A Digital Clock: month, day, hour, minute, second 123
59313A Analog-to-Digital Converter 123
59501B Power Supply Programmer: isolated D-to-A converter ±10 Vdc at 10 mA 123, 281

Storage 3964A Option 007 Instrumentation Tape Recorder: 4 channel, listen only 408
3968A Option 007 Instrumentation Tape Recorder: 8 channel, listen only 408
5180A Waveform Recorder (digital oscilloscope): 20 MHz, 10 bits, 16K-word capacity 426
7907A DisclTape Drives: 20.5 Mb fixed disc drive, 20.5 Mb 1// tape drive 92
7911P/R DisclTape Drives: 28.1 Mb fixed disc drive, 67 Mb W' tape cartridge drive 91
7912P/R DisclTape Drives: 65.6 Mb fixed disc drive, 67 Mb W' tape cartridge drive 91
7914P/R DisclTape Drives: 132.1 Mb fixed disc drive, 67 Mb W' tape cartridge drive 91
7914ST DisclTape Drives: 132.1 Mb fixed disc drive, W' reel-to-reel tape drive 91
7933 Disc Drive: 404 Mb fixed 92
7935 Disc Drive: 404 Mb removable 92
7941A Disc Drive: 24 Mb fixed disc drive 90
7942A DisclTape Drive: 24 Mb fixed disc drive, 67 Mb W' tape cartridge drive 90
7945A Disc Drive: 55 Mb fixed disc drive 90
7946A DisclTape Drive: 55 Mb fixed disc drive, 67 Mb 1f4" tape cartridge drive 90
7970E W' Magnetic Tape Subsystem: 40 Mb formatted capacity 93
7974A W' Magnetic Tape Subsystem: 40 Mb formatted capacity 93
7978A W' Magnetic Tape Subsystem: 140 Mb formatted capacity 93
9114A Portable 3112' Disc Drive: 710 Kb formatted capacity 89
9122D/S Double-sided 3112' Disc Drive: 1420 Kb dual (HP 9122D), 710 Kb single-sided (HP 9122S), 89

random access storage
9123D Dual 3112' Drive for HP Touchscreen II 89
9125S Single 51f.' Flexible Disc Drive: up to 360 Kb formatted, IBM/HP format compatible 89
9133H 20 Megabyte Winchester Hard Disc plus 3'h' microfloppy 89
9134H 20 Megabyte Winchester Hard Disc: stand-alone model 89
9142A If.' Tape Backup Subsystem: up to 60 Mb formatted capacity 89
9144A If.' Tape Backup Subsystem: 16 and 67 Mb formatted capacity 93
9153A 10 Megabyte Winchester Hard Disc plus 3112' microfloppy 89
9154A 10 Megabyte Winchester Hard Disc: stand-alone model 89
88500A IBM DisclTape Interface: single 51// disc drive providing data compatibility with IBM-PC 89

from the HP Touchscreen

Data Entry, 2225A ThinkJet Ink-jet Printer 95
Displays 2563A line Printer: 300 lines/minute dot matrix 94

2565A166A line Printers: 600/900 lines per minute 94
2680A, 2688A laser Page Printers 94
2932A Impact Printer 95
2934A Dual Mode Impact Printer 95
7090A Measurement Plotting System: 6-pen 396
7470A Graphics Plotter: 2-pen 99
7475A Graphics Plotter: 6-pen 99
7510A Color Film Recorder: 35mm slides 105
7550A Automatic Sheet-Feed 8-Pen Plotter 101
7580B, 7585B, 7586B large Format Drafting Plotters 103
9111A Graphics Tablet: graphics input 107
9876A Thermal line Printer: 480 lines/minute 95
37461A Display 152
82906A Impact Printer 95

Interface 10833A-I0833D HP-IB Interconnection Cables 121
Cabling 10834A HP-IB Interconnection Cable Adapter: 23 em (0.91 in.) 121

Hp·IB mOIA HP-IB Extender: twisted pair or modems 125
Extension 37203A1l HP-IB Extender: coaxial or fiber optic cable 124

Design/Servicing 59401A Bus System Analyzer 121
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HP 59401A HP 10833A/B/C/D HP 10834A

Compare output: provides I standard power TTL gate output
(LOW TRUE) sync pulse when bus character is same as front panel
switches.
HP-18 load: I bus load (capable of driving 14 other bus devices).

General
Temperature ranges: operating, 0 to 50°C; storage, -40 to
+75°C.
Humidity: 95% relative, 0 to 40°C.
Power requirements: 100, 120,220, or 240 V + 5%, -10%; 48 to 66
Hz; s42 VA.
Size: 145.5 H, 205.1 W, 495.3 mm D (5.730" x 8.075" x 19.500").
Weight: net, 5.64 kg (12.44Ib).

Price
$80
$90

$100
$80
$30

Price

$3900

Ordering Information
HP 10833A HP-IB Cable, 1m (3.3 ft)
HP 108338 HP-IB Cable, 2m (6.6 ft)
HP I0833C HP-IB Cable. 4m (13.2 ftl
HP 10833D HP-IB Cable, 0.5m (1.6 ft)
HP 10834A Adapter

Accessories
HP 5061-0089 front handle kit
HP 1083382 m (6.6 ft) bus cable, furnished

HP 59401A Bus System Analyzer

HP-IB Interconnection Cables
Cables for interconnecting HP-IB devices are available in four dif

ferent lengths. The connector block at both ends of each HP-IB cable
(photo above) has a plug on one side and a matching receptacle on the
other, SO that several cables may be conveniently connected in paral
lel, thus simplifying system interconnection. Lock screws provide for
secure mounting of each connector block to an HP-IB instrument, or
to another cable connector block.

SPECIAL NOTE: HP-IB cables are not always included with in
dividual HP-IB devices, particularly those that normally connect di
rectly to an HP computing controller. (The HP-IB interface for HP
computing controllers contains the necessary cable and connector).
Product listings in this catalog should be checked to see If HP-IB
cables are furnished.

The HP 10833 series of cables feature an improved shielding de
sign to help improve RFI levels in systems. This series of cables, with
the RFI shielding, exhibits significantly lower radiated emissions
than previous HP-IB cables.

The HP 10834A adapter is a shielded HP-IB to HP-IB adapter. It
provides additional clearance between the HP-IB cable and the rear
panel of the instrument. This allows easier access to switches, ca bles,
and other connectors that may be in close proximity to the HP-IB
connector.

HP 59401A Specifications
Display: monitors all bus lines. Represents data lines, any memory
location, or DIO front panel switch settings; in octal code and ASCII
character.
Listen mode: stores up to 32 characters of bus traffic in memory for
real time and repetitive testing. In Compare mode, halts bus traffic
when a selected character is present, and user can display anyone of
the previous 31 characters stored in memory.

Timing: accept < 750 ns; ready <750 ns.
Talk mode: bus lines can be driven directly from front panel switch
es; memory can be loaded from front panel switches for driving bus
with a 32 character sequence.

Timing: (I) data changed >500 ns before DAV pulled low; (2)
ATN driven low> I liS before DAV pulled low; (3) DAV driven
high <700 ns after NDAC is false; (4) DAV driven low <700 ns
after NRFD is false, if conditions I and 2 are met.

Operating speeds: one character at a time, 2 characters per second,
regular bus speed, or variable rate determined by external clock in
put; in either Listen or Talk mode.
External clock input: I standard power TTL gate input; S 10 MHz
repetition rate.

HP 59401A Bus System Analyzer
The HP-IB (IEEE 488) concept has greatly simplified many of

those things which have in the past made instrument interfacing a
burdensome task. Even so, software errors can occur if the system
designer does not completely understand the bus system or the capa
bilities of the instruments and other devices being interfaced. Hard
ware problems can occur if the instruments/devices are not
functioning properly, or if they are not completely compatible with
the bus standard.

The HP 5940 I A Bus System Analyzer is especially useful in design
and service work. It simplifies and speeds up the diagnosis of software
and hardware problems by allowing the user to see the status of all
bus lines, including the actual characters on the bus data lines. Be
cause the HP 5940 IA can also drive all bus lines, it can completely
exercise another Talker, Listener or Controller-which is especially
useful in verifying compatibility of new or user-designed products
with the HP-IB.

There are several choices of analyzer operating speed. It may be
operated at one character at a time (useful for software debugging),
at 2 characters per second, or at regular bus speed. It may also be
operated at a variable rate as determined by the external clock input.

The analyzer's 32 character memory can be used to store bus char
acters in the Listen mode, or to output characters to the bus in the
Talk mode. When the analyzer is in the Compare mode, a stream of
bus traffic may be stopped on a pre-selected character-and at that
time a trigger pulse is availa ble, which is very useful when analyzing
transient or timing problems related to the bus.
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HP 59303A

HP 59301A

HP-IB Accessory Modules
Modules in the HP 59300,59400 and 59500-series are ideal build

ing blocks for use with instruments to extend measurement capabili
ties. Modules listed here can be interconnected via the HP-IB to HP
measuring instruments, signal sources and recording devices capable
of operating directly on the Hp·lB. In addition, these modules fre
quently serve as useful ways to interconnect with devices which are
not themselves capable of direct HP-IB operation.

Instrument requirements differ. Some only output or accept data
on the HP-IB. Others can be remotely programmed by ASCII char
acters sent along the HP-lB. These modules can work with instru
ments on any of these levels with or without a controller. Each module
having controls can be operated stand-alone from its front panel, or it
can be placed in automatic operation under program control.

Module provision for stand-alone, local operation also has impor
tant system benefits. The operator can set up and check out the sys
tem under manual control, avoiding otherwise complex and time
consuming error tracing. Each module has status indicator lights that
make it easy to monitor operation.

HP 59301A ASCII-to-Parallel Converter
Accepts byte-serial ASCII characters from the HP-IB and con

verts them to parallel output. In operation, ASCII characters trans
mitted serially along the bus are converted into 4-bit characters with
the first ASCII character received being interpreted as the most sig
nificant digit. A string of up to 16 characters terminated by linefeed is
converted and placed upon the output lines. The linefeed character
causes the HP 5930lA to output a print command (strobe).

With the HP 59301 A, instruments controlled via BCD or binary
can be operated using HP-IB. For example, the HP 59301A can be
used with HP 6129C through 6131 C and 6140A (Option 199 or P05)
digitally-controlled power supplies for HP-IB programmable voltage
and current. The HP 59301A can additionally be used to control oth
er functions using its hexadecimal format.

General
Size: 101.6 mm HI x 212.9 mm W x 294.6 mm D (4" x 8.38" x 11.6").
Weight: net 1.70 kg (3.78 lb). Shipping 2.33 kg (5.16 lb).

HP 59301A ASCII-to-Parallel Converter $800

HP 59303A Digital-to-Analog Converter
Accepts a string of serial ASCII characters and converts any three

consecutive input digits to an analog output voltage, accurate to 0.1 %
in 30 I1S. Fully programmable via the HP-IB or manually operated
from the front panel. A concentric control on the front panel makes it
easy to select the digit group for conversion and the output mode. The

'Height includes feet. With feet removed height is 88.1 mm (3.45').

HP 59306A

HP 59307A

conversion switch is used to select the three digits of the character
string that the DAC will change into analog voltage. The three output
modes (NORMAL, OFFSET, and PLUS/MINUS) make the con
verter convenient for use directly with a variety of data logging de
vices, avoiding the need for auxiliary equipment to shift zero level or
change polarity.

A primary application for the HP 59303A is to present on a logging
device the data points being taken with a measuring instrument (like
a frequency counter). A controller is not required for operation. Com
patible logging devices include strip chart recorders, X- Y plotters,
and displays.

General
Size: 101.6 mm H' x 105.9 mm W x 294.6 mm D (4" x 4.1 r x 11.6").
Weight: net 2,61 kg (5.80 lb). Shipping 3.17 kg (7.04Ib).

HP 59303A Digital-to-Analog Converter $2000

HP 59306A Relay Actuator
Has six Form-C relays that provide for control of external devices

either manually from front panel pushbuttons or remotely from the
HP-lB. Relay contacts are specified to switch 24 V dc or 115 V ac at
0.5 A. Each relay can be programmed independently or multiple re
lays can be switched together. Front panel pushbuttons light to indi
cate the state of each relay.

The HP 59306A is ideal for providing control of microwave coaxial
switches (HP 8761 A/B) as well as control of microwave program
mable step attenuators (HP 8494 through 8496 G/H) using external
dc power supplies.

General
Size: 101.6 mm HI x 212.9 mm W x 294.6 mm D (4" x 8.38" x 11.6").
Weight: net 2.64 kg (5.87 lb). Shipping 3.23 kg (7.18 lb).

HP 59306A Relay Actuator $1100

HP 59307A Dual VHF Switch
This module provides two single pole 4-throw switches controlled

from front panel pushbuttons or remotely from the HP-IB. The HP
59307A is a dc to 500 MHz 50 fl switch designed to maintain fast
pulse transition times. The switches are independent and bidirectional
for optimum use in multiplexing 50 fl signal lines into measuring in
struments. The HP 59307A is ideal to switch a standard delay, fre
quency, or voltage into a measurement loop for purposes of system
calibration.

General
Size: 101.6 mm HI x 212.9 mm W x 294.6 mm D (4" x 8.38" x 11.6").
Weight: net 2.64 kg (5.87 Ib). Shipping 3.23 kg (7.18 lb).

HP 59307A VHF Switch $950
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HP 59309A HP 59313A

HP 59309A HP-IB Digital Clock
Displays month, day, hour, minute, and second, and upon com

mand will output time via the interface bus. Time can be set into the
clock by local control, or by remote commands received from the HP
lB. The clock accepts a small internal battery which can provide more
than a day's standby in case of short power interruptions. Additional
ly, an auxiliary power supply such as the KIO-59992 can sustain the
clock for up to one year.

$1500HP 59309A HP-IB Digital Clock
'Height includes feel. With feet removed height is 88, 1 mm (3.45'),

General
Size: 101.6 mm HI x 105.9 mm W x 294.6 mm D (4" x 4.17" x
11.6").
Weight: net 1.70 kg (3.78Ib). Shipping 2.84 kg (6.31 lb).

. .. ..
HP 59313A Analog-to-Digital Converter

Four channel converter allows analog data with a full scale range of
up to ± 10 V dc to be digitized and transmitted via HP-IB to a com
puting controller.

On command from the controller, the instrument can be program
med to perform a single conversion or a series of internally-paced con
versions in six selectable rates of up to 200 per second on one channel,
or up to 50 per second on each of four channels. Sampling can also be
initiated externally by a TTL transition or contact closure to ground.
Included is a program-controlled reverse channel capa ble of driving
small lamps, relays or TTL devices.

General
Size: 101.6 mm HI x 212.9 mm W x 345.4 mm D (4" x 8.38" x
13.6").
Weight: net 5.45 kg (12.0 1b). Shipping 6.36 kg (14.0 Ib).

HP 595018

HP 59501B Power Supply Programmer (isolated DAC)
This single-channel digital-to-analog converter can control a wide

range of power supplies (output voltage. or current), as well as other
analog programmable devices. It may also be used as a low level sig
nal source, depending on the speed of the controller. It has two output
ranges (0-1 and 0-10 V dc in uni polar mode; -I to + I and -10 to
+10 V dc in bipolar mode), as well as photo-isolators which electrical
ly separate HP-IB control and data lines from power supply circuitry
by up to 600 V dc. (for additional details see page 281)

General
Size: 101.6 mm HI x 212,9 mm W x 194.6 mm D (4" x 8.38" x
11.6").
Weight: net 2.61 kg (5.80 lb). Shipping 3.17 kg (7.04 Ib).

HP 59313A Analog-to-Digital Converter $2300 HP 59501B Power Supply Programmer $760

HP
Model

59301A
59303A
59306A
59307A
59309A
59313A
59401A
595018

Description

ASCII-to-Parallel Converter
Digital-to-Analog Converter

Relay Actuator
VHF Switch

HP-IB Digital Clock
Analog·to-Digital Converter

Bus System Analyzer
Power Supply Programmer

Dimensions-max. height x width xdepth
mm (inches)

101.6 x2129 x294,6 (4 x838 x116)
1016 x105,9 x294.6 (4 x4.17 x11.6)
101.6 x212.9 x294.6 (4 x838 x 11.6)
1016 x212,9 x294.6 (4 x8.38 x 11.6)
1016 x1059 x2946 (4 x4.17 x11.6)
101.6 x212.9 x345.4 (4 x838 x13.6)

145,5 x205.1 x4953 (5.73 x8.08 x19.5)
101.6 x2129 x294.6 (4 x838 x11.6)

Net Weight
kg (Ib)

170 (3.78)
2.61 (580)
2.64 (587)
2.54 (5.87)
170 (3.78)
5.45 (12.0)
564 (12.44)
2,61 (580)

Shipping Weight
kg (Ib)

232 (516)
317 (7.04)
3.23 (7.18)
3.23 (718)
2.84 (631)
636 (14.0)

9.1 (20)
3.17 (7.04)

Price

s SOO
$))00
$1100
i 950
n;;oo
$~:300

f3900
$ 160



HEWLETT-PACKARD INTERFACE BUS
Versatile Interconnect System for Instruments and Controllers
Models 37203A, 37203L

• Transparent HP-IB extension up to 1000 metres
• HP-IB transfer rate up to 50 k bytes/s
• Supports all HP-IB functions including pass control

and parallel poll

• Electrical isolation plus error detection and correction
protect HP-IB fom transmission errors

• Transmission over single low-cost coaxial cable or,
with option 001, dual optical fiber

J;::O}A HP.18 rXTl."NDE.R

•

o

DATA LOSS

• •

HP 37203L

HP 37203A
OESIGNED FOR. .·SYSTEMS

Parallel Poll Operation
The HP 37203A supports the Parallel Poll function but because of

the absolute transmission delay, a guaranteed response cannot be de
livered within 200 ns, as required by IEEE 488. Instead, the response
from distant devices is returned as rapidly as possible to the polling
controller.

Transmission Over Coaxial Cable
The standard serial link between Extenders is a single coaxial cable

which is used for transmission in both directions. Coaxial cable was
chosen for this link because it is relatively inexpensive, easy to handle,
and easy to obtain. The use of Belden type 9248B cable (or
equivalent) is recommended.

Error Detection and Correction
Data is transmitted across the link in frames. Each frame includes

a cyclic redundancy check code which is rechecked when the frame is
received. Any transmission errors which are detected cause the frame
to be rejected. Data integrity is maintained by automatic retransmis
sion of the rejected data frame. The presence of errors in the received
data causes the DATA ERRORS indicator on the HP 37203A front
panel to be illuminated. A break in the link, or loss of power at the
remote Extender will cease all activity on the Bus until the link is re
established

Transmission Over Optical Fiber
Option 00 I of the HP 37203A/L provides the capability of opera

tion over duplex optical fiber as a user-selectable alternative to coaxi
al cable. The use of optical fiber removes the metallic path between
the Extenders and, therefore, eliminates all risk of electromagnetic
pick-up on the link. Option 001 is recommended for use in severe elec
trical environments or where the use of electrical signaling is not ac
ceptable. A further advantage of optical fiber is that it enables a
higher byte transfer rate to be attained for transmission distances
greater than 250m than is possible with coaxial cable (see Table 1).

The HP 37203A is also available from Instruments DIRECT 800
523-2121 (US only).

S1285
$[020

+$460
+$55
+$30
+$50

Price
$3.20

$O.77/m
$4.00

Options (HP 37203A1L)
001: Fiber Optic Interface
010: Power Fail Option for use with HP 3000 Computer
301: Rack Mount Adaptor (HP 37203A only)
302: Dual Rack Mount Adaptor (HP 37203 only)

Ordering Information
HP 37203A HP-IB Extender
HP 37203L HP-IB Extender

Accessories
HP 392008 Duplex fiber optic cable
HP 92179G Coaxial Cable
HP 92226A BNC Connector, male

Max Hp·IB Max SRQ Max Parallel
byte transfer propagation Poll response

rate (kbytesjsec) delay (~s) time (~s)

Coaxial Cable
Short' (at normal speed) 50 14 20

250m (max range at normal
speed) 40 18 25

500m (max range at 'I, speed) 14.2 55 75
1000m (max range at 'I" speed) 2.75 200 270

Fiber Optics (opt 001)
Short' 50 14 20

250m 39 20 25
1000m 25 30 40

'For distances <250m, interpolate between Short and 250m

Operating Characteristics (HP 37203A/L)
Speed/Range

The table below shows the trade-off between maximum byte trans
fer rate and distance for coaxial cable and optical fiber.

Table 1. Nominal HP-IB Transfer Rates and Response Times

HP 37203L HP-IB Extender
The HP 37203L is a repackaged version of the HP 37203A on an

L-serics computer card specifically designed for installation in the HP
2250A Measurement and Control Processor and HP 1000 A-series
Computer. It operates in conjunction with a HP 37203A or another
HP 37203L at the other end of the link. The transmission media and
distances are the same as for the HP 37203A. The HP 37203L is
supplied as a single circuit card together with two cable assemblies.
Power is supplied from the HP 2250A or Computer mainframe. Op
erating characteristics are identical to those of the HP 37203A.

HP 37203A HP-IB Extender
The HP 37203A HP-IB Extender overcomes the range limitations

imposed by the cabling rules of the Interface Bus and provides high
speed, low-cost extension up to 1000 metres.

HP 37203A's are used in pairs: each Extender serialises the nor
mally parallel HP-IB information and transmits it to the other Ex
tender where it is reconverted back to its original format. The
transmission medium can be a single low-cost coaxial cable for both
directions of transmission or, when Option 001 is fitted, dual optical
fiber.

The HP 37203A is in general compliance with each of the following
standards and supports their major capabilities
• IEEE Standard 488-1978
• ANSI Standard MCl.!
• IEC Standard 625-1
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HEWLETT-PACKARD INTERFACE BUS
Versatile Interconnect System for Instruments and Controllers

Model 37201A

• Transparent extension of HP-IB systems
• Operation over twin-pair cable or modems'
• Automatic error detection and correction

• High immunity to electrical interference
• Multi-point (multi-drop) capability
• Auto-dialler interface

37201A HP·IB EXTENDER
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Integrity of HP-IB data and control signals is assured by an auto
matic error-checking protocol, which retransmits any data corrupted
in transmission. The 37201A is in general compliance with each of
the following standards and supports their major capabilities:
• IEEE Standard 488-1978
• ANSI Standard MC!.l
• IEC Standard 625-1

Twin-Pair Cable Operation
Twin twisted-pair cable provides a simple inexpensive transmission

medium for distances up to 1000 metres. The serial data rate is nomi
nally 20 kbit/s. Suitable cable is available as an accessory (HP Part
Number 8120-1187). Transformer coupling within the 37201A gives
a high degree of immunity from the effects of common mode signals.
This, combined with the automatic error correction capability, makes
the 3720 IA suitable for use in an electrically hostile environment.

Modem Link Operation
The 37201A is designed to operate with a wide range of synchro

nous and asynchronous modems over private lines, leased lines, or the
public switched (dial-up) telephone network. The data interface is
compatible with EIA RS-232C and CCITT V.24 and V.28 standards.
Asynchronous data rates provided are: 150,300,600, and 1200 bit/so
For synchronous modems, operation at any bit rate up to 19.2 kbit/s
is possible. Besides operating in point-to-point mode, the 37201A can
be used with modems in a multi-point (multi-drop) leased line config
uration involving up to 31 remote sites. When operating over the pub
lic switched telephone network, connections may be dialled manually.
Alternatively, an external auto-dialler may be used to make connec
tions under program control. The 37201A has an RS-366/V.25 inter
face to permit operation with an auto-dialler.

The error checking/correcting communications protocol used in
the 37201A protects against errors introduced by poor quality data
circuits. It even provides immunity to major interruptions in the data
link, such as dropouts, line breaks and modem sync loss, and recovers
automatically without loss of data.

$236037201A HP-IB Extender

1E
~

Point-to-point connection using twin twisted pair cable or full
duplex modem link.

A pair of HP-IB Extenders provides a transparent interface be
tween local and remote HP-IB devices. Program control of the
37201A is seldom necessary. Consequently, HP-IB Extenders can be
added to an HP-IB system usually without any modification of soft
ware and without writing special routines to control the Extenders.

The 37201A supports the full range of HP-IB functions with the
exception of Parallel Poll and Pass Control.

The 37201A HP-IB Extender overcomes the limited range availa
ble with direct HP-IB cable interconnections. Each 3720 IA converts
parallel data from the interface bus into a serial bit stream, suitable
for transmission to a remote site, and reconverts incoming serial data
to bit-parallel HP-IB format. An HP-IB system can therefore be split
into two or more discrete parts separated by HP-IB Extenders and a
serial data link. A range of 1000 metres is obtainable if twin-pair
cable is used for the transmission path, and virtually unlimited range
is available if a modem link is used. Communication between Extend
ers is full duplex, allowing information to flow in both directions si
multaneously.



DATACOMMUNICATIONS TEST EQUIPMENT
General Information: Protocol Analysis

The growth of demands on datacomm systems is matched only by the burden of developing and
maintaining them. Factors impeding datacomm support include:

Increasingly multi-vendor systems
AT&T divestiture
Shortage of skilled service personnel
Exploding system complexity
Less tolerance for system malfunction
Proliferation of incompatible systems, standards, and equipment
User demands for increased speed, reliability, and services

Maximizing system availability and utility requires increasingly sophisticated testing. As just one
example, consider the wasted time and expense of calling in the wrong vendor for service when
testing can assure you of calling the right one. Clearly, your network's performance can only be as
good as your ability to measure and test. Hewlett-Packard has a proud history of contributions to
the datacomm test industry. Table I lists some of our retiring instruments with suggested replace
ments. As your testing needs grow, we stand ready to help with equipment, systems, training, and
support to develop and maintain your system, at any level, in any environment.

Any datacomm network can be divided into protocol (user level) links between computers, termi
nals, or other Data Terminal Equipment (DTE). Two DTEs communicate across a digital link such
as RS-232/V.24, RS-449, or V.35. If the digital link is long, it may contain an analog path such as a
telephone line. Guaranteeing transparency of the DTE-to-DTE link is the function of protocol.

Domain

PROTOCOL TESTING

DIGITAL TESTING

ANALOG TESTING

Protocol Analysis
In datacommunications, protocol can be de

fined as "rules governing the exchange of in
formation between two pieces of data
processing equipment". Protocol may take the
form of characters or bit fields separate from
or added at the beginning or end or in the midst
of user data, plus control lead changes. It is
needed for message:

Framing and Synchronization
Error Detection and Recovery
Sequence Control
Acknowledgement
Link Initialization and Disconnection
Addressing and Routing

With low speed, simple datacomm networks
an observer can watch data flow on a simple
data monitor, visually searching for anomolies.
This observer needs intimate knowledge of his
network's protocol, as well as the capacity for
inexhaustible attention to detail. Modern high
speed, complex, multilevel protocols, and very
complex networks, make real-time manual
analysis (monitor mode) virtually impossible.
A protocol analyzer can make complex auto
mated testing easy, and provide many other
more sophisticated capabilities.

Besides the monitor mode discussed above, a
protocol analyzer offers two other fundamen
tal modes of operation. These are data analysis
mode and simulate mode. In data analysis
mode, as in monitor mode, the analyzer is
nonintrusively connected at the digital inter
face, and the system functions as though no an
alyzer were present. In analysis it can:

store selected data for future use
display only selected data
trigger on selected events
interpret advanced protocols
count or time events
verify protocol function
evaluate system performance
detect protocol incompatibilities

Simulation opens a whole new dimension of
datacomm support. Besides the analysis tools
mentioned above, the analyzer can now replace
elements of the network under test. It can imi
tate the network to a DTE and exercise seg
ments of the network without loading down the
system or risking system failure because of
malfunction in the tested segment. The analyz
er can simulate a DTE into the network for
system troubleshooting or certification.

Different test applications and environments
require different protocol analyzers. For field
service, portability, ease of use, and remote ca
pability would be key features. Speed, power,
and large capture memory characterize needs
of an EDP center. R&D and manufacturing
require automation and programmability. In
the fast changing world of protocol, versatility
and power to add new capabilities are needed
for any application.

Protocol analyzers can be used for:
Troubleshooting
System integration
System installation
Fault isolation
Software and hardware development
Network performance optimization

I
ANALOG (T1MS)

TELEPHONE NETWORK

1.==:.·.•~ ·jj~'-'.II
PROTOCOL

Because user interaction is with system protocol, the first section deals with protocol testing. Digital
and analog testing are discussed in following sections. Test points in a typical system for the three
domains of datacomm testing are shown in Figure I.

DIGITAL

L



The Hewlett-Packard Protocol
Analyzer Family

HP offers a family of three protocol ana
lyzers to meet different application require
ments. While maintaining family
compatibility each analyzer is tailored for a
different environment, with different features
and characteristics. The HP 4951 B, 4953A,
and 4955A have common operating, setup,
mass storage, remote transfer, and display
characteristics. An overview of differences
and similarities can be seen in the family
chart at right. Family features are discussed
on these two pages, with individual high
lights on the following three pages.

Ease of Use
Hewlett-Packard protocol analyzers use a

softkey-driven menu human interface to pro
vide sophisticated testing capability without
cryptic programming or long development
times. With dynamic relabeling of the
softkeys only choices appropriate to the setup
and menu level are presented to the operator.
No special programming skills or obscure
code words need be learned. Complex tests
can be written and run using only the
softkeys. For example, to measure the time
between Request To Send and Clear To Send
leads going high, the softkey sequence would
~ WHEN, LEAD, RTS, ON GOTO
BLOCK, 2, START, TIMER, I, WHEN,
LEAD, CTS, ON, GOTO BLOCK, 3,
STOP, TIMER, 1. With each press of a
softkey a new set of softkey labels appears.
The HP 4953A and 4955A even provide
softkey mnemonics for level 2 and 3 protocol
triggers and send strings without reference to
binary tables. Complete setups and monitor
and simulate menus can be stored to tape for
reuse or distribution.

All three analyzers have typewriter quali
ty, full ASCII keyboards for easy entry of
triggers or send strings. All keyboards fold
against the fronts of the instruments to pro
tect CRT, tape drives, and keyboard. There
are no exposed cables to be damaged. HP
4953A and 4955A keyboards lock at any an
gle for operator convenience.

HP analyzers use high resolution CRTs,
allowing sophisticated display of complex
protocols to make even real-time analysis
easy. Special displays are provided to make
visual analysis of high level protocols or com
plex control lead handshaking quick, sure,
and easy, on real-time, buffered, or taped
data.

Power
Besides the character traffic on a channel,

HP protocol analyzers capture all lead activi
Ity and mark each event with a unique time
stamp. This time stamp remains with the da
Ita in buffer or on tape. It is used for event-to
levent timing measurements and to create
:timing diagram displays. The time and lead
~nformation also allows complete analysis of
~raffic at a later time, in another analyzer, or
~t a remote location. Relative time relation
~hips are maintained without filling the buf-
er or tapes with idle line time.

Sophisticated triggering allows the opera
tor to program the analyzer to take a variety
of actions in response to different system
events. Character strings, lead transitions,
errors, complicated protocol activity, or any
event at the interface can trigger the analyz
er to send a string, increment a counter, start
a timer, start or stop tape or display, high
light, or take other actions. Triggering effec
tively automates protocol analysis.

Most common protocols are built into the
HP family with specialized displays, instru
ment setup, and triggering mnemonics avail
able as needed. User-defined character
asynchronous/synchronous allows operation
in most nonstandard protocols. Many proto
cols not inherent in the analyzers are availa
ble as application programs.

Besides powerful analysis abilities in
nonintrusive monitor mode, all family mem
bers offer powerful simulate capability.
Softkey/ menu programming allows easy
stimulous/response testing of network com
ponents without tying up other network re
sources. All the triggering and analysis
capabilities are available while actively simu
lating networks or components. Simulation
can be especially useful in isola ting intermit
tent or infrequent troubles, or for testing a
new application or device before system con
nection. The simulate menu specifies the ana
lyzer as a DTE or DCE (see preceding page),
transmitting in full or half duplex with user
defined or automatic control of control Jeads.
Send strings may be entered from the key
board or copied from buffer data.



DATACOMMlJNICATIONS TEST EQUIPMENT
General Information: Protocol Analysis

EBCDIC, HEX EBCD, Translode Baudot EBCDIC, HEX EBCD, Trdllscode Baudol ASCII. EBCDIC HEX. EBCD, Tla~scode Baudot
User User Deliled

CRc·ccn CHC-IE, CHC-12, CRG-5, LFC

50 bps 10 72 kllps

Tra~sfer dala, menrl~, SW aOOlrcations
via RS-232CN24
Tolal conlrol via HP-IB

4955A

flsync, Sync, Bisync SnLC HI)LC SNA ODCMP,
X,25. X.21, BSC-X.25, CCITH7

RS-232CNN RS-449/422Ai423AV35.
MIL-18BC X2D/X.21

A.sync. Sync, Bisync, SDLe, HOLe, SNA,
DDCMP, X.25, X.21, X.75, eSC-framed X.25.
CCITT#7/CCS7

CRC·CC1Tl CRC-16, CRC-12, CRC·6 LRC

50 bps 10 72 kbps

Protocol Analyzer Family Summary
49518 4953A

AS'lnc Sync, ::lisync, ::.iDle HDle SNA, DDCMP.
X25. X.21

5Cbps-192kbps

CRC'CCITl CRC-16, CRC-12, CRC-5, lRC

Tron<fo, ,hi, ",ono" ~w appliCatiOnsRemote Operation

Data Rates

Protocols

Errol Checking

Data Codes

Physical Interfaces

Prinler Output Any ASCII rS-232C/\i24 An~ ASCII RS-232CiV,24
Graphics en HP 2932A HP 2934A and
HP2~116, HP2613A

Hp·IB
GraphiCs on HP 2932A, HP 2334A and
HP 2G71G, Hr 2673A

HP 4951A

Conlrol Monitor 15 leans 15 Leads

Soltkey MonilOr and Simulal? Menus
BASIC

-1----- -- - -

--- HP 4953A

- -

--

- -

Yes

Yes

5 each

1750 cnaraclcrs lotal

SolllED) on CRT

63 Simultaneous Triggers

256 Kb)'le RAM

No
- -----

No
-----

No

-------

63 Simutaneous Trggers
-_._--_.-

5 each

1750 characters lotal

Sollker MOlillol aIlE S,mulale Menus

LEOs on CRT

64 Kbyte
256 Kbyle iOptionaJ,

No
--

No

c- -
No

No
--

Yes

Yes

63 Simullaneous Triggers

5ear:h

SollkCli MDIli!l)f an1J Simulale Menus

1750 characlers lolal

LCD'LED en Pod

No

No
1-

Yes

Timers/Counters

Video Output

BERT

Autocon'jgllre

AutD Increment
Nil), Nisi, Plr), Pis)

X.25 Certification

lead Display

Send String

Triggering

Data Capture Buffer

Programmi~

Sanery Backup of Menus/Dala

1-- _

CursmTio"ng

2 Slanc1ard

Hp·IB
Real-lime clock
EX!l:rIlClITrigger

22 kg 1491bl
f---

1""","1 ~,

Full ASCII, Bscl1key
Locks in any nnsilion

/--- --

;c",:~.~lagOnal

---

1 Standard

bdiagonal

19,6 x42,5 ~ 41,2 em
IIR x 168 x16J ill i

t- --
Full ASCII, 8 saflkny
Locks in any posilion

155 k~ i34 Illi

- - ---

6,4 kQ 1141b,

1 Opllonal

MeybDard

Tape Drive

Weight

Size IHWO-cm)
fHWD-inches)

Display

Olher

HP 4955A

Software Accessories
Software accessories are HP-supplied pro

grams on tape which extend the usefulness
and life of your protocol analyzer by provid
ing additional capabilities, These software
accessories guarantee that your protocol ana
1yzer will not be obsoleted by changing tech
nology or standards, As evidence of HP's
commitment to protect your protocol analyz
er investment, please refer to the table on
page 132 detailing the software accessories,

Remote
All HP protocol analyzers support the re

mote exchange of data, menus and applica
tions programs, The HP 4953A provides a

separate RS-232C/V.24 connector for total
unattended remote control of up to 16 instru
ments, The HP 4955A uses the interface pod
and requires limited operator interaction.
The HP 4951 B also provides a separate RS
232C/V,24 connector. For the HP 4951B.
remote control is supported for both the sepa
rate RS-232C/V,24 connector and the inter
face pod, For additional technical details.
please contact your Sales Representa tive,

Applications
Major applications involving protocol ana

lyzers include field service, Electronic Data
Processing (EDP) support; network compo
nent research, development, manufacture

and service; and general network trouble
shooting. With the new HP 4951B joining
the HP 4953A and the HP 4955A, Hewlett
Packard is your source for total network de
velopment, test and support, Beside5 test
equipment, Hewlett-Packard provides the
utmost in training and field support for
datacomm users, Your local sales representa
tive will be happy to provide information
about the Datacomm Seminar, Protocol
Seminar, or Customer Engineering services
available in your area, as well as more de
tailed information or a demonstration of the
Hewlett-Packard protocol family members
meeting your needs.



DATACOMMUNICATIONS TEST EQUIPMENT
Protocol Analyzer

Model 4951B

Send Strings: 255 characters per string maximum; 1750 characters
total.
Remote Capability: Separate rear panel RS-232 C/V.24 port or use
the interface pod.
Bit Error Rate Testing: Simultaneously measure bit errors, block
errors, errored seconds, and percent error free seconds.
Block size: 63, 511,1000, or 2047 bits.
Patterns: 63, 511, or 2047 bit pseudo random sequence.
Character framing: Select 5, 6, 7 or 8 bits per character and parity.
Inject error function: Inject single errors or bursts of errors.
Additional Characteristics: Auto configuration of all setup parame
ters. Battery backed-up RAM for all setups, data, and menus. Select
bit order as LSB or MSB first and select the bit sense as inverted or
normal. Video output is RS-170.

Interface Accessories
HP 18173A, HP 18174A, HP 18179A and HP 18180A.
Each interface is supplied with the appropriate 1.5-meter cable.
HP 18173A
RS-232C/V.24 Interface: Ten switches for line isolation. Twenty
five test points for monitoring, forcing, or cross-patching. One non
dedicated MARK/SPACE tri-state monitor for user patching to any
line. Nine hard-wired activity indicators: TD, RD, TC, RC, DTR,
DSR, RTS, CTS, and CD.
HP 18174A
RS-449 Interface: Nine dedicated activity indicators: SD, RD, ST,
RT, RS, CS, TR, DM, and RR. Balanced RS-422A drivers.
18179A
RS-232C/V.24 Interface: with a complete breakout box and tri
state LEDs. The 25 pin breakout box allows any interface lead to be
broken out.
HP 18180A: Combination RS-232C/V.24 and RS-449.

General Specifications
Weight: net, 5.7 kg (l2.6Ib); shipping, 9.5 kg (21Ib).
Size: 11.2 H x 25.9 W x 28.6 em D (4.4 x 10.2 x 11.3 in.).
Temperature: operating, O°C to +55°C (+32°F to +131°F);**
storage, -40°C to +75°C (-40°F to +167°F).
"Tape drive should only be operated from +5'C to +40'C (+41 'F to +104'F).

Power Requirements: 100, 120,220 or 240 Vac, -10% to + 10%; 48
to 66 Hz, single phase; typical less than 15 VA, maximum less than 30
VA.

HP 49516

HP 4951B Protocol Analyzer
The HP 4951 B is a portable datacommunications protocol analyz

er used for the installation and maintenance of data terminal and data
communication equipment. With it you can monitor and decode data
transmissions, simulate network components, perform bit error tests
and remotely transfer data and programs through a separate RS
232C/V.24 port. External viewing is supported via a standard RS
170 video port. Its small size, weight, and price combined with its ease
of use, power, and versatility, make it ideal for field service testing
needs. Integral mass storage allows you to capture large amounts of
data for future analysis. With the push of a key, Auto Configure auto
matically determines line parameters and begins monitoring data.
For testing at remote installations, the HP 4951 B is compatible with
the HP 4953A and the HP 4955A. Additional capabilities are provid
ed through software accessories. Please refer to page 132 for details.

General Operating Characteristics
Protocols: X.25, SNA, X.21, DDCMP, HDLC, SDLC (NRZI),
BSC, IPARS, and character asynchronous or synchronous protocols.
Data Transfer Rates (bps): 50, 75,110,134.5, ISO, 200,300,600,
1200,1800,2000,2400,3200,3600,4800,7200,9600, 12000, 14400,
16000, 19200, teletext 1200/75, and EXTER"IAL up to 19200 full
duplex for all monitoring, simulation, triggering, and BERT tests.
Exceptions: asynchronous at 12000 bps; synchronous NRZI at
12000, 14400, and 16000 bps. BERT at Teletext 1200/75, 16000,
14400, and ISO bps.

The HP 4951 B can capture a complete buffer full of data at line
speeds up to 64 kbps (bit-oriented protocols only, no triggering).
Data Codes: ASCII, EBCDIC, Baudot, Six Bit Transcode, IPARS,
and EBCD.
Capture Memory: 32 Kbytes of RAM stores data characters, tim
ing, and lead status information.
Optional Tape Drive: 512 Kbytes. Store data, timing information,
and menu configurations.
lead Status: The status of five control leads are stored for each in
terface. They are RTS, CTS, DTR, DSR, and CD for RS
232C/V.24 and CS, RS, RR, TR, and DM: for the RS-449 interface.
Character Framing: 5,6,7, or 8 information bits, plus parity. For
asynchronous systems, select I, 1.5, or 2 stop bits per character.
Error Checking: CRC-CCITT, CRC-16, CRC-12, CRC-6, LRC
and parity.
Triggers: 63. Consisting of characters. errors, interface lead transi
tions or timer values. May be simultaneously active up to 19200 bits
per second.
Timers: Five. Each timer has a maximum count of 65565 ms.
Resolution I ms.
Counters: Five. Each counter may be incremented up to 9999.
Keyboard: Full ASCII keyboard with six softkeys and cursor con
trol.
Display: 12.7 cm (5 in.) diagonal with 16 lines and 32 characters per
line.
Display Formats: DTE data over DCE data, Data and Lead State,
DTE data only, DCE data only, and Frame and Packet decode.

Ordering Information
HP 4951B Protocol Analyzer (does not include inter
face pod)
Option 001: Integral Tape Drive
Option 003: Katakana lIS-7, and EBCDIK Data
Code
Option 100: Adds accessory HP 18173A
Option 101: Adds accessory HP 18J74A
Option 102: Adds accessory HP 18180A
Option 103: Adds accessory HP 18179A
Option 104: Adds accessory HP 18178A
Option 106: Adds accessory HP 18197A
Option 910: Service Manual and Extra Operating
Manual
Option 915: Service Manual
Option 916: Extra Operating Manual

Accessories
HP 18173A: RS-232C/V.24 Interface Pod
HP 18174A: RS-449/422A/423A Interface Pod
HP 18179A: RS-232C/V.24 Interface with complete
breakout box
HP 18180A: Combination RS-232C/V.24 and RS
449/422A/423A Interface Pod
HP 18190A: Soft Vinyl Carrying Case
HP 98200A: Certified blank tape cartridges
(set of five)

Software Accessories
HP 18178A: X.21 Interface Kit
HP 18186A: SNA Analysis
HP 18187A: DDCMP Decode/Simulate
HP 18193A: X.25 Package
HP 18197A: Combination X.21/RS-232C/V.24 Pod
HP 18201A: Async Terminal Emulator

Price
53595

$X:,O
5250

MOO
$400
SXOO
5550
S750

5] 150
550

530
520

$400
$400
5550

$800

$125
595

$750
5500
$450
$350

51150
$250



DATACOMMUNICATIONS TEST EQUIPMENT
Protocol Analyzer
Model 4953A

HP 4953A

HP 4953A Protocol Analyzer
The HP 4953A combines portability with very high performance.

With complete unattended remote control over any asynchronous
data link, you can transport the problem and your expertise instead of
your expert. To the Hewlett-Packard protocol analyzer family, the
HP 4953A adds Cursor Timing for timing measurements at the touch
of a softkey without programming, mnemonic labeled softkeys for
easy setup of frame and packet tests, total remote operation, and tre
mendous future versatility. An extensive and growing library of appli
cation programs, many of which may co-reside in the up-to-324
Kbytes of application space, dramatically enhances the already-pow
erful HP 4953A. The auxiliary RS-232C/V.24 connector on the rear
panel supports computer control (ask about the REMOTE applica
tion note), remote operation with another HP protocol analyzer, or
printer output to any ASCI! printer. For more information see the
family summary on the preceeding pages or the software listing fol
lowing.

Keyboard: full ASCII keyboard pivots and looks at any angle for
convenient desk, bench, rack, or floor-standing operation.
RS-232C/V.24: for instrument control by computer or remote ana
lyzer, separate from interface port. Direct graphics output of all nor
mal sized displays to an HP 2671G, HP 2673A, or HP293X, 2932A,
or 2934A printer is standard. General RS-232C/V.24 printer support
is also standard. Remote transfer of data, menus, setups, status, appli
cation programs, and remote menu execution via RS-232C/V.24 are
all standard features.
Timers and Counters: 5 each.
Timers: 65535 ms max.; I ms resolution.
Counters: up to 65 535 counts.
Cursor Timing: direct display readout of the time between any two
characters or lead transitions.
Self Test: extensive self test and functional verification routines will
isolate failures to the board assembly level. Built-in signature analysis
permits fault isolation to the component level.

Specifications
HP Class B Environmental Specifications

Relative Humidity: operating 5% to 95% at +40°C; storage, 5% to
90% at +65°C.
Temperature: operating, O°C to +55°C (+32°F to +131°F);
storage, -40°C to + 75°C (-40° F to + 167° F)··
•• Tape drive should only be operated from +5°C to +40°C
(+41 OF to + 104°F).

HP Class B Shock and Vibration Specifications: IEC 348. ANSI
395, CSA Safety Standards.

Altitude: operating, 4600 m (15000 ft); storage, 15300 m (50000
ft).

Primary Channel Clock Accuracy: 0.005%.
Dimensions: (overall excluding pouch): 41.2 L x 46.4 W x 19.6 cm
H (16.25 x 18.25 x 7.75 in.); Rack height 17.8 cm (7 in.).
Weight: net, 15.5 kg (34 Ib).
Power Requirements: 115/230 Vac + 10%-25%; 48 Hz to 66 Hz;
single phase; 200 VA max.

General Operating Characteristics
Protocols: X.25, X.75, HDLC, SDLC, SNA, BSC, BSC-framed
X.25, DDCMP, CCITT#7, and user-definable character asynchro
nous or synchronous protocols.
Data Transfer Rates: 50 bps to 72 kbps using the HP 4953A's inter
nal clock or an externally supplied clock.
Data Capture Speed: bit oriented protocols to 256 kbps.
Data Transmission Modes: synchronous, asynchronous, and syn
chronous NRZI.
Capture Memory: 64 Kbytes for storing data, timing, and interface
lead status. Option 001 increases the capture memory to 256 Kbytes
Remote: total control of up to 16 remote instruments.
Character Framing: 5,6,7, or 8 information bits plus parity.
Data Codes: ASCII, EBCDIC, Baudot, EBCD, and Transcode are
provided. The user may quickly define other data codes and store
them to tape for future use.
Error Checking: CRC-CCITT, CRC-16, CRC-12, CRC-6, and
LRC.
Parity: Odd, Even, None, and Ignore.
Triggers: 63 triggers, consisting of character strings, errors, or inter
face lead transitions. Bit and character masking, and "not" charac
ters are supported. Trigger events can be selectively displayed and
stored to tape.
Tape Drive: cartridges store data, timing information, interface and
lead status, menu configurations, custom data codes, and application
programs. The entire contents of the buffer memory may be stored on
a single data cartridge.
Display: high resolution 23 cm (9 in.) diagonal, 25-line by 80-charac
tcr display. Double size characters are selectable.

Ordering Information
HP 4953A: Protocol Analyzer

(does not include interface pods or service manual)
Opt 001: Extended Memory
Opt 003: Adds HP 18200A Katakana Character Set
(JIS-8)
Opt 100: Adds HP 18135A (RS-232C/V.24)
Opt 101: Adds HP 18136A
Opt 104: Adds HP 18137A
Opt 105: Adds HP 18139A
Opt 908: Rack Mount Kit
Opt 915: Service Manual
Opt 916: Additional Operating Manual
Physical Interface Pods
HP 18135A: RS-232C/V.24 Interface Pod
HP 18136A: RS-449 Interface Pod
HP 18137A: V.35 Interface Pod
HP 18139A: MIL-188C Interface Pod
Software and other Accessories
HP 18140A: Breakout Box (for all interfaces)
HP 98200A: Ccrtified Blank Tape Cartridges (set of 5)
HP 9211-2644: Transit Case
HP 04953-62611: Option 00 I: Extended Memory Re
trofit Kit
HP 18153A: SNA Analysis
HP 18154A: X.21 Interface Kit
HP 18155A: BSC-framed X.25 Decode
HP 18199A: CCITT#7/CCS7 Analysis

Price
S12.000

S \,000
5250

$950
'5950
S<)50
5950

535
595
555

5950
5950
5950
S950

$505
$95

$460
$ 1.000

$750
'io I,250

5450
$1,000



DATACOMMUNICATIONS TEST EQUIPMENT
Protocol Analyzer

Model 4955A

Display: 23 cm (9 in.) diagonal, 25-line by 80-character display.
Double size characters are selectable.
Keyboard: the full ASCII keyboard pivots and locks at any angle for
convenient desk, bench, rack, or floor-standing operation.
HP-IB (IEEE-488-1978)

a. Direct hard copy output of any display to an HP 2671 G, HP
2673A, HP 2932A, or HP 2934A printer.

b. Remote operation using an HP-lB controller.
Security: inhibit simulation and data recording capability.
Self test: extensive self-test and functional verification routines iso
late failures to the board assembly level. Built-in signature analysis
permits fault isolation to the component level.

Specifications
Primary channel clock accuracy: 0.005%.

Temperature: operating, O°C to +55° C (+32° F to + 131 ° F)*
storage, -40°C to + 75°C (-40° F to + 16r F).

* Tape drives should only be operated from +5°C to +40°C (+41 OF
to +167°F).
Altitude: Operating, 4600 m (15000 ft);

Storage, 15 300 m (50000 ft).
Dimensions (overall, excluding pouch).
Length: 654 mm (25.7 in.).
Width: 436 mm (17.2 in.).
Height: 201 mm (7.9 in.).
Rack Height: 177 mm (6.97 in.).
Weight: Net, 22 kg (49Ib);

Shipping, 32 kg (70 lb).
Power requirements: 110,220, Vac -15% to + 15%; 48 to 66 Hz
single phase; 250 VA max.
HP-IB Interface Functions: SHI, AHI, T2, L2. SRI, RLl, PPO,
DC I, DTO, C I, C2, C4, C27, and E2. For more on these codes, refer
to the HP-IB section of this catalog.

HP 4955A

HP 4955A Protocol Analyzer
The HP 4955A is a high level tool for R&D and manufacturing,

as well as for network performance analysis. In addition to the stan
dard capabilities provided within the protocol analyzer family, the
HP 4955A offers BASIC programming, HP-IB control, a real-time
clock, and dual tape drives. Troubleshooting is straightforward with
the softkey driven menus. A datacomm-enhanced BASIC program
ming language is standard with the instrument and can be used for
sophisticated analysis or for unique applications. BASIC uses many
of the menu routines, maintaining softkey ease of use while giving you
the capability to write your own programs as needed. The HP 4955A,
combined with the X.25 Certification and Analysis System, provides
you with a very powerful tool for certifying equipment for use in X.25
networks. Please refer to the software accessories section on page 132
for additional details.

General Operating Characteristics
Protocols: X.25, HDLC, BSC, SDLC, user defined character syn
chronous/asynchronous. Available software accessories supply cus
tom display formats to decode SNA, BSC-framed X.25, DDCMP,
X.21, and CCITT 7.
Data transfer rates: 50 bps to 72 kbps using internal clock. HP
4955A can properly frame data at higher rates using an external
clock.
Data transmission modes: synchronous, asynchronous, and syn
chronous NRZI.
Capture memory: 256 Kbytes for storing data, timing, and interface
lead status.
Character framing: 5,6,7, or 8 information bits plus parity.
Data codes: ASCII, EBCDIC, Baudot, EBCD, IPARS, Selectric,
and Transcode are provided. The user may quickly define other codes
using the supplied application program, and store them to tape for
future use.
Error checking: CRC-CCITT, CRC-16, CRC-12, CRC-6 and
LRC.
Parity: Odd, Even, None, and Ignore.
Triggers: 63, consisting of characters, errors, or interface lead transi
tions. External TTL pulse trigger-in and trigger-out ports are provid
ed. Bit and character masking, and "not" characters are supported.
Trigger events can be selectively displayed and stored to tape. Date
and time are also stored for future reference.
Timers and Counters (5 of each).
Timers: 65535 ms max; I ms resolution and accuracy.
Counters: up to 10,000.
Date and time clock: battery backup.
Dual tape drives: cartridges store buffer data and timing informa
tion, menu configurations, custom data codes, application programs,
and BASIC programs. The entire contents of the buffer memory may
be stored on a single data cartridge.

Ordering Information
HP 4955A: Protocol Analyzer (includes HP 18135A,
HP 18143A, HP 18144A)
Opt 001: BASIC Programming Language
Opt 002: Deletes HP 18135A
Opt 003: Katakana Character Set (JIS-8)
Opt 004: Deletes second tape drive and pouch
Opt 908: Rack Mount Kit (HP 5061-00n)
Opt 910: Extra Operating Manual (HP 04955-90029)
Opt 915: Service Manual (HP 04955-90004)
Physical Interface Pods
Opt 916: Japanese Operating Manual (HP 04955
90026)
HP 18135A: RS-232C/V.24 Interface Pod
HP 18136A: RS-449/422A/423A Balanced RS-422A
drivers Interface Pod
HP 18137A: V.35 Interface Pod
HP 18138A: X.21 Interface Kit (used with HP
I8136A)
HP 18139A: MIL-188C Interface Pod
Software and other Accessories
HP 18140A: Breakout Box (for all interfaces)
HP 18141A: Service Kit
HP 18142A: BASIC Programming Language Field
Retrofit Kit
HP 18143A: Training Guide (Included with HP
4955A)
HP 18144A: Protocol Decode Pack (Included with HP
4955A)
HP 18145A: Remote Testing Pack
HP 18146A: CCITT#7 Decode
HP 1815IJA: X.25 DTE Certification and Analysis
System
HP 98200A: Certified Blank Tape Cartridge (set of 5)
Transit Case: (HP 9211-2662)
Retrofit Kit for Opt 003: (JIS-8) (HP 04955-62615)
Retrofit Kit for Rev 2.0: System firmware (HP 04955
62616
One Day HP 4955A Training (+24A)

Price
'S 1KJ,XO
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DATACOMMUNICATIONS TEST EQUIPMENT
Protocol Analyzer Software Library

Prolocols:
Async/Sync
SSC
SOLC
HOLC
SNA
X25
X75
DDCMP
X21

CCITTfl7
Applications:

Async Terminal Emulator
Remote
X.25 Pack'l dISplay
Printer output
BASIC programming
X.25 CertificatIOn

c=J software accessory

X.25
HP 18193A - New - X.25 Package for the HP 4951

Provides Link and Packet level assisted string entry
for building triggers and send strings and a Packet dis
play. These features are standard in the HP 4953 and
HP 4955.
HP 1815IJA - New - X.25 DTE Certification Testing
and Analysis System for the HP 4955

Provides X.25 users with extensive certification tests
to completely evaluate DTE conformance with the
CCITT X.25 specification. Any problems discovered
through the certification procedure can be quickly iso
lated using the HP 18151 JA emulation and analysis
tools. This software package is specifically designed for
characterizing and troubleshooting X.25 packet
switching network software. It includes:

X.25 Link level DTE certification
X.25 Packet level DTE certification
X.25 Link level DTE and DCE emulation

More than 700 individual certification test sequences
are designed in accordance with National Bureau of
Standards X.25 verification procedure for FS
1041jFIPS 100. Because the tests are written in HP
4955 BASIC, they can easily be modified for custom
ized testing applications. Certifying X.25 equipment as
it is developed helps eliminate potential problems in
terfacing with other X.25 equipment. Analysis with the
Link level emulator allows easy Packet level testing by
automatically handling the Link level. Together, the
certification tests and analysis tools offer a powerful
X.25 problem-solving system.

SNA
HP 18186A - New - SNA Analysis for the HP 4951

Presents SNA data in an easy-to-read format clearly
displaying the TH, RU, and FMH with detailed sub
fields and high-level mnemonics. Supervisory frame
suppression and specific link address monitoring effi
ciently utilize buffer space.
HP 18153A - New - SNA Analysis for the HP 4953

Presents SNA data in clear, easy-to-read, high-level
terms, showing the TH, RU, and FMH for FID types
0,1,2,3,4, and F and the first 80 characters of data.
HP 18144A - Protocol Decode Pack for the HP 4955

X.21
HP 18178A - New - X.21 Interface Kit for the HP 4951

Provides an X.21 interface pod and software for com
plete Monitor jSimulate of quiescent, call establish
ment, data transfer, and call clear phases.
HP 18197A - New - Combination X.21 and RS-232Cj
V.24 Interface Pod for the HP 4951

Provides an X.21 and RS-232CjV.24 interface pod
and software for complete Monitor jSimulate of quies
cent, call establishment, data transfer, and call clear
phases. X.2l bis is not supported.

$350

$1500

$500

$750

standard

$750

$1150

HP 18154A - New - X.21 Interface Kit for the HP 4953
Provides X.2l software for complete Monitor j

Simulate of quiescent, call establishment, data transfer,
and call clear phases. Must be used with the
HP l8l36A RS-449 pod and option 00 I extended
memory.
HP 18138A - X.21 Interface Kit for the HP 4955

Provides a IS-pin X.21 network access cable and
software to display X.21 data. Must be used with the
HP 18136A RS-449 pod.

DDCMP
HP 18187A - New - DDCMP DecodejSimulate for the
HP 4951

Provides software needed to Monitor and Simulate
DDCMP. Automatic generation of header and data
CRCs is done in Simulation.
HP 18144A - Protocol Decode Pack for the HP 4955

CCITT#7/CCS7
HP 18199A - New - CCITT#7JCCS7 Analysis for the
HP 4953

FISU and LSSU suppression, automatic network
frame counts and inter-frame timing measurements.
User-definable mnemonics and field segmentation for
portions of Level 4 allow for ongoing development of
new fields and User Parts. Requires Option 00 I extend
ed memory.
HP 18146A - CCITT#7 Decode for the HP 4955

Provides post-processing software to decode and dis
play CCITT#7 data. Custom TUP display formats are
available.

SSC-Framed X.25
HP 18155A - New - BSC-framed X.25 Decode for the
HP 4953

Provides a clear, easy-to-read format of the Link and
Packet level mnemonics of BSC-framed X.25 along
with the first 80 characters of information.
HP 18144A - Protocol Decode Pack for the HP 4955

Remote
All HP protocol analyzers have the capability to re

motely transfer data, setups, and user-written program
menus via RS-232C/V.24, either directly or via exter
nal modems. The Hi' 4951 and HP 4953 have this re
mote capability built in. The HP 4953 can run the
remote transfer with the remote site totally unattended.
The HP 4955 has remote capabilities through the use of
a software accessory.
HP 18145A - Remote Testing Pack for the HP 4955

Terminal Emulation
A protocol analyzer that acts like an asynchronous

terminal allows field service technicians to send and re
ceivemail from a main office computer, verify terminal
problems, and configure intelligent devices without the
need for a separate terminal.
HP 18201A - New - Async Terminal Emulator for the
HP 4951

Si2:iO
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DATACOMMUNICATIONS TEST EQUIPMENT
General Information: Data and Voice Testing

Analog Impairments Affect Per
formance

Analog impairments on the telephone line
can significantly affect the efficiency of data
communications. What the user notices is a
slow down in throughput (because of fre
quent retransmission of blocks of data), gar
bled data or no data at all. These effects are a
result of the line impairments so distorting to

Error rates are quantitative checks of the
data communications system that can be
made in a few minutes. If the system is bad,
diagnostic measurements are provided to
help isolate the problem. Dropouts, clock
slips, error skew, jitter, and total peak distor
tion indicate some of the problems that can
Occur on a link. These measurements are
made simultaneously with the error rate
measurements and can be printed out in au
tomatic unattended mode if desired.

Catastrophic failures can usually be found
with self-tests and loop-back switches built
into the modem. Data error analyzers can
find failures that are not illuminated by inter
nal self-tests.

Modem dynamics are another source of
data transmission problems. Modern
modems have automatic equalization circuits
to compensate for telephone line distortions.
It is important to let the equalization process
settle, particularly with switched carrier
modems, so data is not transmitted too soon.

Measurements that verify modem dynam
ics are RTS-CTS delay and modem start up
tests such as ping-pong.

the modem signal that the receiving modem
cannot make correct decisions. So data bits
and blocks are received in error.

The various modem types are susceptible
to each impairment in differing degrees. Low
speed modems generally use simple modula
tion schemes and are mostly affected by
problems of continuity. loss, signal-to-noise
ratio, and impulse noise.

As modem speeds increase, the modulation
scheme becomes more complex and so they
are more susceptible to other impairments.
Two approaches are taken to minimize these
effects. One is to select and condition leased
telephone lines to eliminate significant im
pairments. The impairments of concern are
bandwidth reduction, envelope (or Group)
delay distortion. non-linear (Inter-modula
tion) distortion, phase jitter, hits, and drop
outs.

The other approach can address a limited
number of these with varying degrees of suc
cess. Automatic equalization is built into the
modem itself. This can take care of
bandwidth reduction, and envelope (or
Group) delay distortion problems. There is
no significant protection against the other
impairments and cases of severe or rapidly
changing envelope (or Group) delay distor
tion or bandwidth reduction may not be ade
qua tely compensated for ei ther.
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Data Network Testing
There are a wide variety of tests that can

be made on a data communications system.
Depending on the point in the system at
which the tests are made, quite different phi
losophies and techniques apply.

Protocol analysis is usually concerned with
overall network performance, determined
through monitoring or simulating network
software (protocol and/or data). Digital test
ing involves measuring modem-channel
modem efficiency in terms such as Bit Error
Rate (BER) and Block Error Rate (BLER).
Analog testing measures the tariffed and oth
er key parameters of the transmission line it
self.

The interrelationships of these measure
ment philosophies are complicated and diffi
cult to understand. For example. how is
envelope delay distortion of the line related
to the BER or the throughput of the system?
Generally speaking, the three measurement
philosophies are related in a hierarchical
fashion. Nonintrusive network monitoring by
protocol analyzers gives an indication of
overall performance and can often isolate
problems to the component or section. When
monitoring is insufficient. such as during
software debugging or systems integration,
protocol analyzers also can be used to simu
late network components such as front-end
processors or terminals. Once sectionalized,
BER testers are used to verify and quantify
the link dysfunction, and analog measure
ments determine which tariffed parameter is
out of specification should the telephone line
be the problem.

Combined protocol, digital, and analog
tests can be used synergistically to restore the
network quickly and efficiently. Protocol
Analysis has been previously described. The
next sections detail the analog and digital
testing.

Digital Measurements
Data error analyzers are used to test the

quality of both the modem and the transmis
sion facility. They provide information about
the modem and transmission line, but no in
formation about the DTE they replace.

The overall quality of the link is indicated
by its BER. A good link will have an error
rate better than I X 10-5 per bit. This mea
surement will include the effect of both trans
mission line impairments and the modem's
ability to overcome them. Modems vary
widely in their sensitivity to line impair
ments. Low speed (less than 300 bps) and
adaptively equalized modems are less sensi
tive than high speed (more than 4800 bps)
and non-adaptively equalized modems.

Since data communications systems trans
mit data and control information in blocks,
these instruments also measure BLER and
Percent Error Free Seconds (%EFS). BER,
BLER and %EFS can be used together to ex
amine the statistics of the error mechanism.

If the BER and BLER are both high, and
%EFS low, the impairment is random and
probably due to noise. If the BER is high but
the BLER and %EFS are low, the impair
ment is more bursty. This happens when lines
are switched, synchronization is temporarily
lost, or impulse noise is too high.



DATACOMMUNICATIONS TEST EQUIPMENT
Transmission Impairment Measuring Sets (TIMS)
Models 4935A, 4936A

HP 4935A

Product Description

Qualify Circuits for Voice, Data or Program
The Hewlett-Packard 4935A and 4936A Transmission Impair

ment measuring Sets provide the basic analog tests to isolate faults
and to qualify circuits for voice, data or broadcast transmission at
frequencies up to 110 kHz. The HP 4935A is compatible with Bell
standards and the HP 4936A is CCITT compatible. Both of these sets
provide measurements of level versus frequency, noise and noise with
tone using various noise filters, and three-level impulse noise. The HP
4935A performs the required tests to qualify the local loop for Digital
Data Systems (DDS) up to 56 kbps. The Peak-to-Average-Ratio
(PI AR) measurement option on the HP 4935A gives system users a
powerful yet simple measure of the combined factors that effect the
overall data transmission quality of the line. The PIAR measurement
was developed by Bell Laboratories and is useful as a benchmark of a
line's data transmission quality.

Telephone companies, PABX and other telecommunications
equipment service people will find the HP 4935A and 4936A have the
analog testing capability they need. Both instruments include stand
ard dial and hold capabilities, independent transmit and receive im
pedances, level zero function, SF skip and complete unit
annunciation.

Portable for Field Use
The HP 4935A and 4936A in their rugged polycarbonate cases

weigh only 14 pounds with batteries, making them ideal for field ap
plications.

Easy-to-Use Instruments Reduce Testing Time
Both the HP 4935A and 4936A are easy to use, allowing reduced

training time, fewer operator errors and red uced testing times. The
HP 4935A and 4936A guide you through the measurements by acti
vating only the proper keys for each selection. Each selected function
is indicated on its own LED and there is a beep when a key is pressed.
Complete annunciation displays the selected measurement, proper
units for each measurement, and error messages, if there is a problem
with either the measurement or the instrument.

HP 4935S Transmission Test Set
The Hewlett-Packard 4935S Data Transmission Test Set combines

the analog power of the HP 4935A TIMS with the digital testing
capabilities of the HP 4925B Bit Error Rate Test Set (BERT) to give
you a complete data service and installation tool in one portable pack
age. The HP 4935S allows you to verify and troubleshoot most data
links quickly and efficiently. Both analog transmission problems and
modem problems can easily be isolated. The system weighs 17 pounds
and is battery-powered, making it ideal for field installation and
maintenance personnel.

HP 4936A

The HP 49355 includes the HP 49258, the HP 4935A and a large
carrying case.

HP 4925B Bit Error Rate Test Set
The HP 4925B Bit Error Rate Test Set (BERT) sits on the digital

interface and measures the integrity of the data link to properly trans
mit and receive error-free data to 72 kbps. Digital testing allows you
to perform bit error tests and data throughput analysis, and to test
terminals, printers, and statistical multiplexers for proper operation.
It is available with both the RS-232C and V.35 interfaces.

More Than Just A Bert
In addition to the standard bit and block error test, the HP 4925B

measures errored seconds, percent error-free seconds, timing delay,
and parity errors. Increased flexibility is afforded by a complete
breakout box.

The HP 4925B adds the ability to frame data for testing character
oriented systems such as statistical multiplexers. With it, you can also
transmit the FOX message to printers and terminals. Three separate
start-up tests-half-duplex ping-pong, local modem loopback, and re
mote Bell 208B-enable dynamic testing of modems.



HP 4935A Specifications
Level and Frequency
Transmitter
Frequency range: 20 Hz to 110 kHz.
Resolution: ± I Hz to 100 kHz.

±IO Hz, 110 kHz.
Level range: -40 to + 13 dBm.
Level resolution: 0.1 dB.

Receiver
SF skip band: 2600 Hz ± ISO Hz.
Frequency range: 20 Hz to 110 kHz.
Resolution; ±I Hz to 10 kHz.

±IO Hz, to 110 kHz.
Level range: -60 to + 13 dBm.
Level accuracy: from -40 to + 13 dBm.

20-50 Hz ± 1.0 dB.
50-200 Hz ±0.5 dB.

200 Hz-IS kHz ±0.2 dB.
IS kHz-85 kHz 0.5 dB

Level resolution: 0.1 dB.

Noise Measurements

Range
Message circuit noise: 0 to 100 dBrn.
Noise with tone: 10 to 100 dBm.
Noise to ground: 50 to 130 dBm.
Detector: quasi rms.
Notch filter: 50 dB rejection from 995 to 1025 Hz.

3 Level Impulse Noise

Threshold ranges @600!'!:
Low: 30 to 109 dBm.
Mid: 4 dB above Low to 109 dBm.
High: 8 dB above Low to 109 dBrn.

Range of tone: -40 to +13 dBm.

Peak to Average Ratio

Transmitted level range: -40 to 0 dBm.
Received level range: -40 to -'- 3 dBm.
PIAR range: 0 to 120 P/ AR units
Resolution: 1P/ AR unit.

General

Impedances: 135\1,600\1,900\1.
Filters: C message

3 kHz flat
15 kHz flat
Program
50 kbit

HP 4936A Specifications

Level and Frequency

Transmitter
Frequency range: 20 Hz to 110 kHz.
Resolution: '" 1 Hz to 100 kHz.

",10Hz, 110kHz.
Level range: -40 to +13 dBm.
Level resolution: 0.1 dB.
Stored frequencies: 404 Hz, 1004 Hz, 2804 Hz, 2713 Hz.
Stored frequencies: 300 Hz, 820 Hz*, 2000 Hz, 3000 Hz.
'1020 Hz lone and notch available as option.

,Receiver
ITone blanking: SF skips 2280 Hz ± 150 Hz.
,Frequency range: 20 Hz to 110 kHz.
Resolution: ± 1 Hz to 10kHz.
I ±IOHz, 110kHz.
,Level range: - 70 to + 13 dBm.
Level accuracy: from -40 to ± 13 dBm.

20-50 Hz: ± 1.0 dB.

50-100 Hz: ,,=0.5 dB.
100 Hz-4 kHz: ",0.1 dB.
4kHz-IS kHz: ",0.2 dB.

IS kHz-85 kHz: ±0.5 dB.
Level resolution: 0.1 dB.

Noise Measurements

Range
Noise: -90 to +10 dBm.
Noise with tone: -80 to +10 dBm.
Detector: quasi rms.

quasi peak - monitored by analog outputs.
Notch filter: 50 dB rejection from 800-855 Hz*.
'With optional 1020Hz lone, notch is same as HP 4935A.

3 Level Impulse Noise

Threshold ranges @600\1:
Low: -60 to 16 dBm.
Mid: 3 db above Low to 16 dBm.

High: 6 dB above Low to 16 dBm.
Range of tone: -40 to + 13 dBm.

General

Impedances: 150\1, 600!'!, 900!'!.
Filters: Psophometric (P.53)

275-3250 Hz Flat (0.71 impulse noise)
Sound unweighted (1.16)
Sound weighted (1.16)

Ordering Information
HP 4935A Transmission Impairment Measuring Set
Option 001: adds rechargeable battery pack
Option 002: adds P/ AR measurement in place of
noise-to-ground
Option 003: adds both battery pack and P/ AR, deletes
noise-to-ground
Option 910: adds extra HP 4935A Operating and
Service Manual
HP 4936A Transmission Impairment Measuring Set
Option 001: includes 820 Hz tone with rechargeable
battery pack
Option 002: 1020 Hz tone
Option 003: includes 1020 Hz tone with rechargeable
battery pack
Option 910: adds extra HP 4936A Operating and
Service Manual
HP 49358 Data Transmission Test Set
Option 001: adds rechargeable battery pack to HP
4935A
Option 002: adds P/ AR measurement in place of
noise-to-ground in HP 4935A
Option 003: adds both battery pack and P/ AR to HP
4935A, deletes noise-to-ground
Option 101: adds RS-232C/V.24 interface to HP
4925B
Option 102: adds V.35 interface and HP 18184A pow
er module to HP 4925B
Option 910: adds extra HP 4935A and HP 4925B Op
erating and Service Manuals

Accessories
HP 18132A 19 inch rack-mount adapter for HP 4935A
HP 18134A Soft vinyl carrying case for HP 4935A or
HP 4935S
HP 18172A Soft vinyl carrying case for HP 4925B
HP 15512A Cable 1m length of 600 \1 balanced cable
with a 3-pin audio connector (Siemens type) at each
end (for the HP 4936A).
HP 15513A Cable 1m length of 600!'! balanced cable
with a WECO 310 jack plug at each end (for the HP
4935A).
HP 18161A Ladder Bracket

Price
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DATACOMMUNICATIONS TEST EQUIPMENT
Data Error Analyzer, Bit Error Rate Test Set
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Ordering Information
UP 49258 Bit Error Rate Test Set (does not include
interface)
Option 001: Adds HP 18192A carrying case
Option 101: Adds HP 18183A RS-232CjV.24 inter
face
Option 102: Adds HP 18184A V.35 interface and HP
18185A power module
Accessories
UP 18183A: RS-232CjV.24 interface
HP 18184A: V.35 interface
UP 18185A: Power module (No. America only)
UP 18191A: Rack mount
UP 18192A: Carrying case

HP 49258 Specifications
Data Rates: 75, 110, 134.5, 150,200, 300, 600, 1200, 1800, 2400,
3600,4800, noo, 9600, 14400, 19200 bps for asynchronous systems
(framed and unframed) or synchronous systems where the HP 4925B
provides the clock. Up to n kbps for synchronous systems.
Patterns: 63,511, or 2047 bit pseudo-random binary sequence, FOX
message.
Bit Error Testing: simultaneous detection of bit errors, block errors
and errored seconds.
Parity Error Analysis: characters analyzed for odd or even parity
errors.
FOX Message Transmission: use a 5-bit baudot code, 6-bit EBCD
code, 7-bit ASCII code, or 8-bit EBCDIC code.
Character Oriented Network Testing
Data Levels: 5, 6, 7 or 8 bits per character.
Parity: Odd, Even, or None.
Detection and Annunciation of Dropouts and Clock Slips
RTS-CTS Delay Time
Resolution: I ms.
Accuracy: ±4% of reading.
Maximum Reading: 999 ms.
Startup Testing: end-to-end test, loopback test, Bell 208B modem
test.
Power: six 9-volt alkaline transistor batteries; battery life exceeds 50
hours using RS-232CjV.24 only. AC module (HP 18185A) recom
mended for use with V.35 interface.
Weight: 1.5 kg (3 Ib) with batteries.
HP 18~83A Interface/Breakout Box (RS-232C/V.24): hard
wired activity indicators for TD, RD, TC, RC, DTR, DSR, RTS,
CTS, CD, RI; one non-dedicated markjspace tri-state activity moni
tor.
HP 18184A V.35: interface provides the physical level interface for
data circuits operating to n kbps.

transmits the FOX message to terminals and printers. Three separate
startup tests enable dynamic testing of modems. This makes the unit
extremely useful in isolating faults related to automatic equalization,
receive carrier recovery, receive clock synchronization and initial re
covery of received data. The startup tests include an end-to-end, half
duplex ping-pong test, a local modem loopback test and a test specifi
cally designed to use the remote testing capabilities of the Bell 208B
modem.

Intended primarily for field service installation and maintenance,
the HP 4925B weighs only three pounds with batteries.

For operation with the V.35 interface, the HP 4925B is powered bv
a supplied AC power module accessory. This power module can als~
be used with the RS-232CjV.24 interface in fixed location or long
term testing situations.

HP 1645A Specifications
Transmitter and Receiver Bit Rate
Asynchronous Modem Operation: selectable 75, 150, 200, 300,
600, 1200, 1800, 2400, 3600, 4800, noo, 9600 bps.
Synchronous Modem Operation: to 5 Mbps. (Modem supplies
transmit and receive clocks).

Indicators
Out of lock; received data inverted; bit error; carrier loss; clock slip;
block error; Data Set Ready (DSR); Clear To Send (CTS); loss of
data; test on.

Generai
Power: 115 or 230 Vac, 48 to 440 Hz, 150 VA max.
Dimensions: 133 H x 425 W x 286 mm D (5.25 x 16.75 x 11.25 in.).
Weight: net, 8.2 kg (18 Ib); shipping, 10.9 kg (24 Ib).
Accessories Supplied: one 3 m (10 ft) RS-232CjV.24 intercon
necting cable to connect the HP 1645A to the modem (HP PjN
01645-61605), one 2.3 m (7.5 ft) 3-wire power cord (HP PjN 8120
1378); one Operating and Service manuaL

Ordering Information
UP 1645A Data Error Analyzer
Interfaces
UP 10387A: for Type 303 modems (with cable)
UP 10388A: for CCITT V.35 (with cable)
UP 10389A: Breakout Box (RS-232CjV.24) (with ca
ble)
UP 180628: MIL-STD-188C interface
UP 18063A: RS-449 interface (with cable)
Accessories
UP 10233A: Printer interconnecting cable connects HP
1645A to HP 5150A printer.

HP 49258 Description
More than a BERT

The HP 4925B is more than just a bit error rate test set. In addition
to the standard bit and block error tests, the HP 4925B measures
errored seconds, percent error-free seconds, timing delay, and parity
errors over both RS-232CjV .24 and V.35. Now complete data testing
to n kbps is available making the HP 4925B ideally suited for com
plete DDS testing.

Increased flexibility is afforded by a complete breakout box. You
can manipulate and monitor individual signal lines on the RS
232CjV.24 interface or crosspatch any line from the DCE side of the
interface to the DTE side of the interface.

In addition, the HP 4925B adds to its arsenal the ability to frame
data for testing character-oriented systems. The HP 4925B also

HP 1645A

HP 1645A Description
Hewlett-Packard's Model 1645A Data Error Analyzer quickly iso

lates data communications link problems through six simultaneous
measurements. During test, the HP 1645A can be left totally unat
tended because it automatically maintains synchronization even in
the presence of dropouts. For added convenience, the HP 1645A can
be equipped with a printer for hard-copy recordings of long tests.

Bit-error and block-error rate tests are autoranged and displayed
directly on an LED readout; there is no need to perform any calcula
tion. Additionally, the HP 1645A measures jitter or total peak distor
tion (the sum effect of jitter and bias), counts the number of times
carrier loss or dropouts occur, measures data error skew, and counts
the number of clock slips resulting from phase hits or modem syn
chronization problems.

With all these measurements made during the same test interval,
you'll be able to determine more precisely where your problem is.



DA'rACOMMUNICATIONS TEST EQUIPMENT
Transmission Test Sets

Models 3551A & 3552A
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HP 3551A (North American)

HP 3551A & 3552A Specifications

Receiver
Level Measurements

Frequency range: 40 Hz to 60 kHz.
Dynamic range: + IS dBm to - 70 dBm.
Resolution: 0.1 dB.
Accuracy: at 25°C ± 10°C, temperature coefficient: ±-0.005
dBrC beyond this range.

HP 3551A/3552A Description
The HP 355 IA/3552A Transmission Test Sets are rugged, porta

ble test sets ideally suited for measurements on voice, program and
data circuits up to 50 kbps. The HP 3551A is designed for use with
North American Bell Standards, while the HP 3552A is designed for
the CCITT standards. Both test instruments contain tests capable of
measuring tone level, noise or frequency while simultaneously send
ing tone. Both level and frequency are fully autoranging.

These test sets can measure both 2-wire and 4-wire balanced cir
cuits. The test sets may be powered by either AC line or internal
rechargeable batteries and are suited for both inside and outside plant
maintenance.

For frequency measurements, a four digit autoranging frequency
counter is provided. The readout features I Hz resolution from 40 Hz
to 10 kHz and 10 Hz resolution from 10 kHz to 60 kHz.

A convenient set of clip-on dial terminals for connecting a line
man's handset are provided. This allows a line connection to be dialed
up and then held in an off-hook condition while making either a re
ceive measurement or transmitting a signal on the line.

Noise measurements are made with a quasi rms detector and dis
played in dBm on the HP 3551 A and dBm on the HP 35 52A. Display
rate is slowed to 2 per second to provide an analog feel of slowly
changing noise levels. Both test sets are capable of measuring noise
with-LOne, message with circuit noise, and noise-to-ground. Four
switch selectable weighting networks are provided: 3 kHz, 15kHz
Flat and Program for both models plus a C-message with the HP
3551A and a Psophometric with the HP 3552A.

Transmitter HP 3551A 1'< 3552A
Frequency range: 40 Hz to 60 kHz.

60 kHz4 kHz100 Hz

Transmitter Accuracy Not Specified Below 500 Hz On
135 nor 150 nOutput.

±0.5 dB ±0.2 dB ±0.5 dB

±1 dB ±OJ dB ±l dB

40 Hz

+10

-30

-60

HP 3551A Noise Measurements
Dynamic Range
Message circuit noise: 0 dBm to +85 dBm.
Noise-with-tone: 10 dBrn to +85 dBrn.
Noise-to-ground: 40 dBrn to + 125 dBrn.
Resolution: 1 dB.
Detector type: quasi rms responding.

HP 3552A Noise Measurements
Dynamic Range
Message circuit noise: -90 dBm to -5 dBm.
Noise-with-tone: -80 dBm to -5 dBm.
Noise-to-ground: -50 dBm to +35 dBm.
Resolution: I dB.
Detector type: quasi rms responding.

General
Balanced impedances: 13511,60011,90011 (HP 355IA).
Balanced impedances: 150 11,600 n, 90011 (HP 3552A).
Hold circuit: 20 milliamps constant current. <0.2 dB holding loss,
resistive fuse protection.
Input/output protection: blocks 300 V de.
Maximum longitUdinal voltage: 200 V rms.
Battery supply: >4 hours continuous operation on internal re
chargeable batteries at 25°C. Recharge in 12 hours.
Power requirements: 100 V, 120 V, 220 V, 240 V ±10%' 48 Hz to
440Hz;15VA. '
Temperature range: O°C to 55°C, operating; -20°C to +65°C,
storage.
Size: 133 mm H x 343 mm W x 254 mm D (5.25" x 13.5" x 10").
Weight: net, 6.6 kg (14.5 Ib); shipping, 7.3 kg (16 Ib).

Ordering Information Price
liP 3551A Transmission Test Set S3500
liP 3552A Transmission Test Set (CCITT) S,hOO

Resolution: I Hz (40 Hz to 10 kHz), 10 Hz (10 kHz to 60 kHz).
Level range: + I0 dBm to -60 dBm (40 Hz to 60 kHz). +6 dBm to
-60 dBm. (\ 004 Hz fixed for HP 3551 A; 800 Hz fixed for HP
3552A).
Resolution: 0.1 dB.
Accuracy: at 25°C ±IO°C, temperature coefficient: ±0.005 dBrC
beyond this range.

FREQUENCY
1 kHz

60 kHz
FREQUENCY

1 kHz 16 kHz 20 kHz

Receiver Accuracy Not SpeCified Below 500 Hz Or Below
-65 dBm When Using 135 nInput.

±O.I dB I±.2 dB ±OJ dB
±0.5 dB

±OJ dB ±0.5 dB

40 Hz 100 Hz
E
~ +15
~..,

-30~
r-
=> -70Cl.
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DATACOMMUNICATIONS TEST EQUIPMENT
Transmission Impairment Measuring Set (TIMS)
Model 4945A
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• 110 kHz bandwidth

• Portable package for field lise
• Versatile I/O for system:;; use
• Master/Slave capability fo~ enCl,,1o-end testinfJ
• Automatic gain slope meaSiJreTient
• Programmable sweep
• 5x display for distant VieWing

•
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•

•• RS-232

AHPLI TUDE
----------- JITTER ----------- JITTER (ON)

The CRT display provides more area for displaying useful data.
Here, both phase and amplitude jitter in all three bands are si
multaneously displayed along with the current receive and
transmit status.

NOTCHED NOISE PEAK·TO·AVERAGE RATIO (P/AR)
SIGNAL·TO·NOISE RATIO ENVELOPE DELAY DISTORTION
NOISE·TO·GROUND 2·WIRE RETURN LOSS
AMPLITUDE JITTER 4·WIRE RETURN LOSS
PHASE JITTER
INTERMODULATION DISTORTION

11:00

4-20 Hz AHP
4-20 Hz PHASE

4-300 Hz AHP
'1-300 Hz PHASE

20-300 Hz AHP
20-300 Hz PHASE

02-03-83

PHASE
JITTER (ON)

0.2%PK~
12.5DEG~

0.3%PK~
12.7DEG~

0.5%PK~
O.BDEG~

~

-------------RCy TERH---------~
Rey 1004 Hz 6.7 dB.. 600'-
THT t004 Hz -16.0 dB.. 600 I

A Convenient Display
The CRT allows you to see more information than conventional

segmented displays. All of the set-up conditions are presented in a
logical, easy-to-understand format. The lower three status lines on
the display always contain the important set-up information as well as
the current level and frequency of both the transmitter and receiver.
Some measurements, such as JITTER, have the "measure all" capa
bility which allows simultaneous display of both amplitude and phase
jitter in all three frequency bands (4-20 Hz, 20-300 Hz, 4-300 Hz).

Using the "Special Display" key, the measurement results are en
larged five times to facilitate viewing from a distance. This is ideal for
central office or large data center applications where the equipment is
not where the adjustment is made. And don't worry about the CRT in
the field environment. HP's experience and rigid testing standards as
sure you of a reliable product for field use.

HP 4945A

HP 4945A Product Description
The HP 4945A Transmission Impairment Measuring Set provides

the complete set of measurements needed to quickly isolate faults and
qualify circuits for voice, data or broadcast transmission up to 110
kHz. All measurements are compatible with current Bell standards
including the ability to test local distribution loops for Digital Data
Systems (DDS) to 56 kbps.

Softkeys Guide the User
All set-up selections, measurement selections and results are

presented on the CRT display. Softkeys are the key to making the HP
4945A extremely flexible while maintaining ease of operation. All ap
propriate choices for a particular measurement or configuration are
present, thus eliminating guesswork or nonsense configurations.
Through softkeys, you are never more than two key presses away
from a parameter change.

Complete Measurement Capability
The HP 4945A offers you all the measurements needed to install,

troubleshoot, and maintain both voice and data circuits. These mea
surements are designed in accordance with Bell System Technical
Reference 41009 and IEEE 743-1984. The list includes:
LOSS 3 LEVEL IMPULSE NOISE
ATTENUATION DISTORTION GAIN HITS
GAIN.SLOPE PHASE HITS
MESSAGE CIRCUIT NOISE DROPOUTS

Master/Slave Capability
Master /Slave saves time and money by allowing you to control the

remote (Slave) TIMS from the local (Master) TIMS. This HP-pio
neered and patented technique allows the Master unit to completely
control and collect data from the remote Slave unit over the lines
under test. Master/Slave greatly reduces the time, coordination, and
highly-skilled manpower needed for performing end-to-end tests. The
Master/Slave technique used on the HP 4945A is also backward
compatible with the HP 4943A and HP 4944A.
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Receiver Range
Message circuit noise: 10 to 90 dBm
Noise-with-tone: 10 to 90 dBm
Noise-to-ground: 40 to 130 dBm
Signal-to-noise ratio: 10 to 4S dB
Weighting filters: C-message, 3 kHz Flat, Program, IS kHz Flat,

SO kbit
Notch filter: SO dB rejection from 99S to 102S Hz.

Peak to Average Ratio
Transmitter
Signal spectrum: Per BSTR 41009
Range: -40 to 0 dBm.
Receiver
Level range: -40 to 0 dBm.
P/AR range: 0 to 120 P/AR units.

Jitter
Transmitter
See Noise Measurements.
Receiver
Amplitude jitter: 0 to 30% peak to peak
Phase jitter: 0 to 30 degrees peak to peak
Bandwidths: 20 to 300 Hz

4 to 300 Hz
4 to 20 Hz

Transients
Transmitter
See Noise Measurements or Quiet Termination.
Receiver
General: Count rate: 7, 8, 100 counts per second.

Count range: 0 to 9,999.
Timer: 1 to 9,999 minutes or continuous.

Phase hits: thresholds: So to 4SO in So steps.
Gain hits threshold: 2 to 10 dB in I dB steps.
Drop outs: threshold -12 dB.
ImpUlse Noise Range
Low: 30 to 110 dBm.
Mid: 2, 3,4, or 6 dB above Low.
High: 2, 3,4, or 6 dB above Mid.

Envelope Delay
Transmitter
Level range: -40 to 0 dBm
Modulation: 83'/3 Hz
Receiver
Level range: -40 to +I 0 dBm
Measurement range: -3000 to 9000 microseconds.

Return Loss
Modes: ERL, SRL-High, SRL-Low, Sine Wave
2-Wire:
Range: 0 to 40 dB
Internal Hybrid 600n, 900n, in series with 2.161'F capacitor, or ex
ternal.
4-Wire:
Range: 0 to SO dB.
Trans Hybrid Loss Compensation: -10 to 30 dB.

Ordering Information
HP 4945A TIMS
Options
101: adds HP 18162A HP-IB Module
102: adds HP 18163A RS-232C Module
103: adds HP 1816SA HP-IL Module
104: adds HP 18169A 19" Rack Mount
105: adds HP 18170A Soft Vinyl Carrying Case
Accessories
HP 18162A HP-IB Module
HP 18163A RS-232C Module
HP 18165A HP-IL Module
HP 18169A 19" Rack Mount
HP 18170A Soft Vinyl Carrying Case
HP 18176A 23 inch Rack Mount
HP 9211-2650 Hard Transit Case
*Thc Non-Linear Distortion Technique is licensed under Hekimian
Laboratories, Inc., USA Patent No. 3862380.

Receiver
Range: -60 dBm to +13 dBm.

Noise Measurements
Transmitter: 1004 Hz fixed or quiet termination.

Complete Self-Check and Calibration
Every time the HP 494SA is powered on, it executes a self-check

which assures you that all the major blocks are functioning properly.
There is also a built-in self-calibration mode. With the simple prcss of
a softkey, the HP 494SA will calibrate itself, thus avoiding costly
downtime and assuring you that the HP 494SA is operating at its
peak performance. In addition, built-in self diagnostics quickly iso
late and identify any problems thus reducing repair time and conse
quently downtime.

Specifications
For detailed specifications ask your local HP Sales Office for an

HP 494SA TIMS Data Brochure.

General
Impedances: 13Sn, 600n, 900n, l200n.
Power: liS /230 V ac + II %-22%, 48 to 63 Hz, ISO W max.
Dimensions: 18.4 cm H x 4S.1 cm W x 48.9 cm D (7.2S" x 17.7S" x
19.2S").
Weight: IS kg (33 Ib).
Interfaces Available: HP-IB, RS-232C, HP-IL.

Level and Frequency
Transmitter
Frequency range: 20 Hz to 110 kHz.
Output level: -60 dBm to +13 dBm; 600n, 900n, 1200n.

-60 dBm to +S dBm 13Sn.

Systems Capability
The HP 494SA can be controlled by a computer or controller over

three different interfaces. For the larger systems, HP-IB provides the
speed and versatility needed to tic together many test instruments in a
customized system. For those faced with the problem of the
HP 494SA being distant from the controller, RS-232C provides a
low-cost solution for control. With the addition of inexpensive
modems, an HP 494SA can be controlled over dial or leased lines. If
portable data collection is a must, HP-IL provides a low-cost portable
solution with a handheld calculator, such as the HP-41 C or HP-71 B
acting as the controller.

In addition, the HP 494SA can output measurement results direct
ly to a printer without the need for a controller. This gives you
hardcopy results from any HP-IB, RS-232C, or HP-IL printer.

Master/Slave measurement results are displayed just like man
ual end-to-end results. The status lines indicate the direction of
test (Master to Slave) and the current status of the Slave's re
ceiver and Master's transmitter.



DATACOMMUNICATIONS TEST EQUIPMENT
Network Circuit Access Test Set, Transmission Impairment Measuring Set
Models 4938A14937A
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HP 4938A Specifications
Ringing Voltage Generator
Output Level: 86 Vrms
Frequencies: 20 Hz and 30 Hz.
Ring Trip Treshold: 17 mA typical.
Ringer Termination: REN-3 load, ring trip
closure.
Loop Signaling Network: loop start, 430
ohms; ground start, 550 ohms from ring to
ground.
4-Wire Network Access: 2 dual center
tapped simplex transformers.
Battery Simulator: 48 Vdc maximum cur
rent 100 rnA.

General
Power Requirements: 120V +5, -10%; 60
Hz only.
Dimensions: 9.1 H x 26.1 L x 12.6 cm D.
(3.6xI0.3x4.9 in.)
Weight: 1.5 kg (3.2 Ib)

Ordering Information
HP 4937S Network Access
Transmission Test Set.
Option 001: Rechargeable
Batteries.
Option 002: Replace 900 ohms
with ISO ohms.
HP 4937A Transmission
Impairment Measuring Set.
Option 001: Rechargeable
Batteries.
Option 002: Replace 900 ohms
with ISO ohms.
Option 910: Extra Operating &
Service manual.
HP 4938A Network Circuit Access $1050
Test Set.

Accessories
HP 18132A: 19-inch rack mount
adaptor for HP 4937A.
HP lSS13A: 36-inch test cord with
310 male connector at each end.
HP 18182A: 60-inch test cord with
310 male connector and double
alligator clips.
HP 18172A: Small soft vinyl
carrying case for HP 4938A.
HP 18190A: Large soft vinyl
carrying case for HP 4937S.

Loop Signaling: Loop start, Ground start,
Loop Reverse Battery (both Originate and
Terminate).
Battery: -48 Vdc current limited to 29 mAo
Hold Circuit: 2 each drawing 20 mA at a
minimum voltage of 8.5 Vdc.
Wink: idle state, 100 ms; off-hook state, 200
ms.

General
Battery Supply (Optional): Typically 5
hours of continuous operation at +25°C.
Complete recharging in 14 hours with unit in
STBY.
Power Requirements: 100V, 120V, 220V,
and 240 Vac +5%, -10%; 48-66 Hz.
Temperature Range: O°C to +55°e, ooe
to +40°C with batteries, operating; -40oe
to +75°C, -20°C to +45°C with batteries,
storage.
Dimensions: 27.9W x 12.7H x 38cm L
(1lx5x 15 in.)
Weight: 5.3 kg (12 Ib), 7.6kg (17 lb) with
batteries.

Signal-to-Noise Ratio
Transmitter Level: -40 dBm to + 13 dBm.
Frequency: 1004 Hz fixed tone.
Receiver Level: -40 dBm to + 13 dBm.
Ratio Range: 10 dB to 45 dB.
Filters: C-message, 3 kHz flat.
Notch Filter: 50 dB rejection.

Noise-to-Ground
Transmitter: quiet terminated.
Receiver Level: 50 dBrn to 99 dBrn.
Filters: C-message, 3 kHz flat.

Return Loss
Return Loss, 2-Wire
Impedance: 600 and 900 ohms.
Signal Spectra: Echo return loss, singing
return loss high, singing return loss low.
Transmitter Level: -26 dBm to -2 dBm.
Receiver Range: 0 to 40 dBm.
Return Loss, 4-Wire
Signal Spectra: Echo return loss, singing
return loss high, singing return loss low.
Transmitter Level: -26 dBm to -2 dBm.
Receiver Range: 0 to 50 dB.
Transhybrid Loss Compensation: -29.9
to +29.9 dB.

Supervisory Signaling
ElM Signaling: Types I, II, III (both Origi
nate and Terminate).
Battery: -48 Vdc current limited to 29 mAo

HP 4937A Specifications

Level/Frequency
Transmitter
Level: -40 dBm to + 13 dBm.
Frequency: 20 Hz to 9999 Hz.
Receiver
Level: -60 dBm to + 13 dBm.
Frequency: 20 Hz to 9999 Hz.

Noise
Transmitter: quiet terminated
Receiver Level: 0 dBrn to 99 dBrn.
Filter: C-message, 3 kHz flat.

Noise with Tone
Transmitter Level: -40 dBm to + 13 dBm.
Frequency: 1004 Hz fixed tone.
Receiver Level: 10 dBrn to 99 dBrn.
Filters: C-message, 3 kHz flat.
Notch Filter: 50 dB rejection.

Easy-to-Use and Reliable
The HP 4937S is designed for craft-level

use with minimum training. Each measure
ment is annunciated as you go through the
selection. You only have to connect the line
under test to one instrument for signaling
and making transmission tests. All results
are shown clearly on the LED displays. The
instrument case is tough, durable, and
designed for rugged field use.

A Transmission Test Set With
Signaling

The HP 4937S Network Access Transmis
sion Test Set provides transmission tests, su
pervisory signaling simulation, and network
access capabilities for installation and main
tenance of networks and PBXs. It is a field
service, portable test set designed for craft
level use. All the transmission measurements
are compatible with current Bell standards.
One Instrument for Installation/Main
tenance of PBXs and Networks.

The H P 493 7S is an ideal field service test
set for installation and maintenance of PBXs
and networks. Traditionally, a technician
needs three test sets for testing - a transmis
sion test set, a return loss set, and a signaling
set. The HP 4937S combines all the analog
measurements and signaling simulation in
one portable test set. The HP 4937A contains
a set of voiceband transmission tests - lev
el/frequency measurement, noise, and 2- and
4-wire return loss measurements. It also has
the ability to seize and hold three types of
loop circuits and three types of E/M lines. In
addition, the HP 4937A simulates signaling
both from the central office and from the
PBX at the network interface.

The HP 4938A provides additional net
work access and margin testing capabilities.
It includes access to 4-wire simplexed leads,
generating ringing signal, and providing ac
cess for loop current and ringing voltage
measurement.

HP 4938A/4937A

HP 4937S
Network Access Transmission
Test Set
HP 4937S Product Description
HP 4937S= HP 4937 A + HP 4938A



DATi\COMMUNICATIONS TEST EQUIPMENT
Telephone Line Analyzer; Optional Data Line Analysis

Models 3770B, 3776A1B & Option 001
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HP 3776A/B Option 001
• CCITT and North Amer;:;an versions
• All measurements available 8t digital or anal,)g inter

faces
• Measurement sequence facility
• Direct output to printer 01' plotter

HP 3776A!B Option 001
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HP 3770B

HP :iTfOB TiJiephone Um' .i\ntilyzer
The HP 3770B is designed for audio data line characterization to

CCITT standards, The HP 3770B makes, in one combined unit, all of
the routine maintenance measurements listed in CCITT Recommen
dation M,1060 for high speed data lines,

The HP 3770B measures group delay, attenuation distortion, and
absolute level in the frequency range 200 Hz to 20 kHz. It has auto
matic ranging, zeroing, and synchronization, with simultaneous LED
read-out of measurement result and frequency. The sender and re
ceiver are combined in a single, rugged, portable unit.

The HP 3770B also measures weighted noise, noise-with-tone and
impulse noise. A crosstalk measurement is available as an option,
Further, an optional slave facility for group delay and attenuation
distortion measurements allows the measurement results for both di
rections of transmission on a 4-wire circuit to be displayed at one end
of the circuit. The measurements in both directions can be controlled
from one end of the circuit, leaving the slave unit unattended,

The HP 3770B has X-Y recorder outputs to enable a permanent
swept record of the measurements to be made. A suitable portable X
Y recorder can be supplied as an option. Pre-printed graph paper
showing CCITT limits for group delay and attenuation distortion
measurements can also be supplied.

The instrument also has a built-in telephone facility to allow voice
communication in a 2- or 4-wire mode over the line or lines under test.
An integral loudspeaker allows the operator to monitor either the re
ceiver input or sender output

HP 3776A1B PCM Terminal Test Sets
In mixed analog/digital networks, the HP 3776A/B make PCM

related measurements and with Option 00 I the measurement set is
extended to include measurements of the parameters affecting voice
frequency (4 kHz) data transmission, These measurements can be
made at any suitable analog or digital (PCM) access point in the net
work.
Data Measurements - available in all modes A-A, A-D, D-A, D-D,
Frequency
Group Delay Distortion (HP 3776A only)
Envelope Delay Distortion
Absolute Delay
Phase Jitter (Choice of filters)
Transient (measured simultaneously)

Amplitude/Gain Hits
Phase Hits
Interruptions/ Dropouts
Impulse Noise (3-level)
The HP 3776A/B have pre-programmed measurement parameters

that can be used immediately, but users can also create their own
measurement parameters and store them in non-volatile memory; ei
ther set can be selected as required. A sequence of measurements can
be created, using a controller, and downloaded into the HP 3776A/B.
This sequence is also stored in non-volatile memory and can be run
independently by the instrument at any time.

Results are always available via the LED display on the front pan
el; however, measurement parameters and results can also be output
directly to a printer or plotter via HP-IB. [n plot mode multipoint
measurement results are presented in a graphical format and can also
be shown in relation to the standard measurement mask, if this facili
ty has been selected by the user.

Additional details on the HP 3776A/B can be found on page 144.

Ordering Information
HP 37708 Telephone Analyzer
UP 3776A PCM Terminal Test Set + Option 001 
CCITT
HP 37768 PCM Terminal Test Set + Option DOl 
North Americ n

Price
S7,320

SI0.700



DATACOMMUNICATIONS TEST EQUIPMENT
15 Hz to 50 kHz Selective Voltmeter
Model 3581C
• VOice yrade testi'iQ
• 'vVjdeoand dattl circuit to.s~~r:;)

• Singie tlequnncy interfue; ,("
• Spec!n~;rn 3.P2lysis

HP 3581C

Sweep
Scan width: 50 Hz to 50 kHz. These scans can be adjusted to cover a
group of frequencies within the overall instrument range.
Sweep error light: this LED indicates a sweep that is too fast to
capture full response.
*Note: these specifications cover the full temperature frequency and amplitude range, and re
present worst case. Accuracy is significantly better for measurements not at the extremes.

Description
The HP 3581C Selective Voltmeter has found wide application in

testing special service circuits in both inside and outside plant mainte
nance. The HP 3581C is used to do spectrum analysis, measure non
linear distortion (harmonic distortion) and to locate and measure un
wanted spurious and induced tones. The unit can be operated from ac
line or from optional internal ba tteries.

Specificalions
Frequency range: 15 Hz to 50 kHz.
Display: 5 digit LED readout. Resolution: I Hz. Accuracy: ±3.5 Hz.
Typical stability: ±IO Hz/h after 1 hour. ±5 Hz;oC.
Automatic frequency control (AFC), hold-in range: ±800 Hz.
Pull-in range: > 5 X bandwidth for 3 Hz to 100 Hz bandwidth; > 800
Hz for 300 Hz bandwidth for full-scale signal.
Lock frequency: center of passband ± I Hz.

Price
J;(.. 200

_,dd S700
: lid S330

Ordering Information
HP 3S81C Selective Voltmeter
Opt 001: Battery Pack, dust cover
Opt 003: Rack Mount

General
Operating temperature range: O°C to 55°C.
Humidity: 95% relative, maximum at 40°C.
Power requirements: 100 V, 120 V, 220 V, 240 V +5% -10%,10
VA typical, 48 Hz to 440 Hz.
Size: 412.8 mm H x 203.2 mm W x 285.8 mm D (l6W' x 8" x II W').
Weight: 11.5 kg (23Ib); Option 001,13.5 kg (30 Ib).
Accessory available: HP 7090A Measurement Plotting System.
Option 001: rechargeable battery: used to make floating measure
ments: 12 hours to fully charge. Also includes front panel dust cover.

Output Characteristics
Tracking generator output (also known as BFO or tracking oscilla
tor output). Switchable on rear panel to restored output (HP 3581 C
acts as a narrow band amplifier).

Range: 0 to 2 V rms.
Frequency response: ±3% 15 Hz to 50 kHz.

LO output: 100 mV signal from I MHz to 1.5 MHz as input is tuned
from 0 to 50 kz.
Output connector: WECO 310, for connection to tracking genera
tor output or restored output. In addition to monitoring restored out
put with headphones, an internal speaker also provides an audio
indication of signal content.
Restored output: acts as a narrow band amplifier.
X-Y recorder analog outputs: 0 to +5V ±2.5%.

External trigger: a short to ground stops normal sweep. Opening the
short then enables a sweep.

Input
Unbalanced (UNBAL)

Impedance: I MI1/40 pF.
Balanced/Bridged (BRDG)

Impedance: 10 kl1.
Frequency response: 40 Hz-20 kHz, ±0.5 dBm for signals <20
dBm.

Balanced/Terminated (TERM)
Impedance: 600 11/900 11 balanced.
Frequency response: same as balanced/bridging.

Input connector: accepts WECO 310 plug.

±IO%
±3%

Linear
±4%
±5%
±2%
±3%

±ldB
±I dB

Log
±0.4 dB
±0.5 dB
±2 dB

±0.3 dB

Amplitude
Instrument Range

Linear: 30 V to 100 nV full scale.
Log: +30 dBm or dBV to -150 dBm or dBV.

Amplitude Accuracy*
15 Hz-50 kH z, frequency response
Switching between bandwidths
Amplitude display
Input attenuator
Amplitude reference level, Most sensitive
range

All other ranges
Dynamic range: >80 dB.
Noise sidebands: greater than 70 dB below CW signal. 10
bandwidths away from signal.
IF feedthrough: input level> 10 V: -60 dB; input level <10 V: -70
dB.
Spurious responses: > 80 dB below input reference level.



TELECOMMUNICATIONS TEST EQUIPMENT
Digital Communications Measurements

Introduction
Digital networks have advanced rapidly

from the early days when junction PCM sys
tems were used to increase intcr-exchange
capacity between switching centers. Key to
this has been the development of integrated
digital switching and transmission systems
and the impact of technology, particularly In

the area of codecs and subscriber line inter
face circuits. This trend towards Integrated
Digital Networks (IONs) and Integrated
Services Digital Networks (ISDNs) has re
sulted in new testing needs and increased em
phasis on characterizing performance of
PCM conversion equipment and digital
transmission links.

PCM Conversion Measurements
Today's IDNs are almost exclusively

based on 64 kb/s PCM voice channels to one
of two coding standards, CEPT A-law or Bell
iL-law, both of which are now standardized by
the CCITT. These coding standards both use
8 kHz speech sampling and 8-bit PCM com
panding to achieve high quality digitized
voice transmission through 64 kb/s circuit
switched digital exchanges. Circuits can also
carry multiplexed low-speed or wideband
high-speed data with the result that future
networks will carry a mixture of voice and
data services via digital transmission sys
tems. Initially, the majority of data carried
by IDNs will be "conventional" analog mod
ulated data from modems at customers'
premises which is then PCM encoded at the
nearest serving exchange switching center. In
addition to dial-up data circuits through digi
tal switches, an increasing number of leased
non-switched circuits are provided at least in
part, if not completely, via PCM transmis
sion systems between switching offices.

These developments have resulted in an in
creased demand for measurements in the
PCM signal of parameters affecting both
voice and data services. This is especially
true for automatic remote test systems such
as the checking of circuits provided via digi
tal access and cross-connect systems. The
key to tcsting these circuits is the ability to
measure PCM voice and analog data trans
mission performance at both analog and digi
tal access points i.e. in a mixed analogi

digital network. HP's 3776 PCM Terminal
Test set can make both PCM voice and ana
log data measurements in both analog and
digital domains.

The HP 3776 has also made significant ad
vances in the field of PCM measuring tech
nology by implementing most of the
measurements using digital signal process
ing. This allows comprehensive measurement
capability to be integrated into a smaller,
lower cost, more porta ble package than pre
viously possible. When coupled with HP's
computational products, the HP 3776 be
comes a powerful system component of auto
mated remote access and test systems for
monitoring and maintaining mixed ana
log/digital networks.

The HP 3779 Primary Multiplex Analyzer
has a complementary focus. Its internal intel
ligence provides major benefits: an excep
tionally friendly front panel, built-in
automatic measurement sequencing with
limit-testing, and channel scanner and print
er control. The HP 3779 is therefore opti
mized for R&D, production test and
commissioning of line cards and PCM mul
tiplexers/channel banks.

TOM Transmission Measurements
Digital transmission over cable, radio, sat

ellite and, more recently, optical fibre is be
coming an increasingly large proportion of
inter-exchange and long haul transmission.
As IDNs evolve and other services are added
into the ISDN concept, transmission mea
surements have shifted from basic measures
of bit error ratio and peak-peak jitter to
wards more thorough analysis of systems in
terms of error performance or distribution
with time. There is an increasing emphasis on
evaluating "availability" of digital circuits.
This requires more powerful analysis capa
bility to be built into test instrumentation
and the possibility of collecting large
amounts of data for evaluation off-line in
computers. HP is uniquely placed with ad
vanced measuring and computational tech
nology to provide measurement solutions for

these needs. A comprehensive range of error
and jitter performance test equipment is now
available covering bit rates from I kb/s to
170 Mb/s. Many special features are includ
ed for the three principal IDN digital trans
mission hierarchies now standardized by the
CCITT.

The latest and most powerful instrument is
the HP 3764A Digital Transmission Analyz
er which is specifically designed for error and
jitter performance measurements on 140
Mb/s links. Built-in analysis of availability
and error distribution with real time are pro
vided together with a choice of printer or cas
sette data capture media. An option of the
instrument provides error performance test
ing and interfacing at the four standard bit
rates of the CEPT digital hierarchy. Full
HP-IE control also makes this instrument a
powerful tool in automated production test
ing or digital network maintenance.

Jitter and Digital Networks
The increasing interest in and significance

of timing jitter in digital networks has made
this parameter of key importance in
PCM/TDM measurements. This phenome
non has not been well understood until rela
tively recently, but is now recognized to be a
major source of errors and other transmis
sion impairments. HP offers a comprehensive
range of jitter testing capability based on the
HP 3785 Jitter Generator & Receiver for bit
rates up to 50 Mb/s, and the HP 3764A Dig
ital Transmission Analyzer for 140 Mb/s.
Ease-of-use features such as built-in jitter
tolerance mask sweeping and full HP-IB
control make these instruments powerful
tools in production test and field trial situa
tions. A loop timing measurement in the HP
3776 PCM Terminal Test Set provides a
quick field check of the most common causes
of digital switching machine malfunction
when working to loop-timed PCM multiplex
ers/channel banks.

Read on for a more detailed look at the
comprehensive range of HP products for dig
ital communications applications.

THE MIXED ANALOG/DIGITAL NETWORK
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TELECOMMUNICATIONS TEST EQUIPMENT
PCM Terminal Test Set
Models 3776A, 37769

• Analog and digital interfacing in CEPT/Bell/Japa
nese/CCITT networks

• Provides voice. PCM and data measurements in one
instrument

• Direct output to printer or plotter

• Simple measurement sequencing
• Full A-A, A-D, D-A, D-D measurement modes
• Built-in self test and measurement checking
• Optional Data Parameter Measurement

-
HP 37768
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-HP 3776A

Isolate Problems Quickly and Minimize Downtime
The HP 3776A/B provide convenient features to help reduce mea

surement set-up time. Hence more time can be spent isolating
problems and restoring service with minimum downtime. These fea
tures are:

• Pre-programmed default measurement parameters
• User-modified measurement parameters held in non-volatile mem

ory
• Measurement sequences can be downloaded from a controller to

the HP 3776A/B and run independently.

Results Management
Measurement parameters and results are output directly to a print

er or plotter via the HP-IB. Printed results are in a systematic, tabu
lar format for easy analysis. In plot mode, multipoint measurement
results are presented in a neat graphical format. Performance dis
crepancies can be spotted easily.

Features for Tomorrow's Networks
The HP 3776A/B have been designed keeping in mind the needs of

tomorrow. Unique facilities provided for future use are:
HP 3776A - Selection of 30 or 31 voice channel testing
HP 3776B - Bell extended superframe (ESF) format & B8ZS line
coding.

Specifications Summary
Full information and specifications are contained in the HP

3776A/B Data Sheet and HP 3776A/B Specifications Booklet.
Supply voltages: 115/240V ac +10%, -22%
Power consumption: 85W nominal
Size: 178 H x 425 W x 440 mm D (7 x 16.75 x 17.25 in.)
Weight: 15 kg (331b)
Temperature range: operating 0° to 55°C

storage _40° to 75° C

The 3776A/B PCM Terminal Test Sets interface directly at the
analog and digital level in mixed analog/digital networks. The HP
3776A is designed for CEPT/CCITT compatible networks while the
HP 3776B is suitable for North American/ Japanese/CCITT net
works. Used in installation. commissioning and maintenance. the HP
3776A/B ensure optimum performance for each section (e.g., PCM
channel bank. digital switching system or transmultiplexer) of the
network.

One Instrument for Voice and Data Services
The HP 3776A/B provide comprehensive voice. PCM and data

measurements for testing 4 kHz bandwidth analog and digital chan
nels. They replace the collection of independent analog and digital
test equipment previously used in a mixed system environment with
one compact instrument. Facilities included are:
• Voice and PCM measurements in A-A. A-D, D-A or D-D modes
• Framing and signaling bits setting and monitoring
• Data measurements - on analog and digital circuits.

A summary of the measurements available is shown below:

Standard Measurements A·A A-D D·A 0·0

Gain · · · ·Digital mW gain · 0

Level (including harmonic distortion) · 0 0 ·Gain vs level (using tone) · · · 0

Gain vs level (using noise - HP 3776A) 0 0 0 0

Gain vs level (using sync 2 kHz) 0 ·Gain vs trequency 0 0 0 0

Idle state (choice of filters) 0 0 0 0

Coder oHset and peak codes 0 0

Noise with tone 0 0 0 0

Quantizing distortion (using tone) 0 0 0 0

Quantizing distortion (using noise - HP 3776A) 0 0 0 0

Intermodulation (using two tones) 0 0 0 0

Intermodulation (using four tones - HP 37768)' · 0 · ·Digital TxlRx 0

Return loss 4W (ERL - HP 37768) · · · ·Loop timing check 0

'The non·lmear distortion technique IS licensed under Hek,mlan LaboratOries, Inc., US Patent no.
3862380

Optional Data Measurements A·A A·D D·A 0·0

Frequency 0 0 0 0

Group delay distortion (HP 3776A) 0 0 · ·Envelope delay distortion · · 0 0

Absolute delay 0 0 0 0

Phase jitter (choice of filters) · 0 0 0

Transients (measured simultaneously): 0 · 0 0

Amplitude/gain hits
Phase hits
Interruption/dropouts
Impulse noise (3 levels)

HP 3776A Options
001 - Adds data measurements.
002 - Replaces digital interface BNC connectors with
75 ohm Siemens 1.6/5.6 mm coaxial.

HP 37769 Options
001 - Adds data measurements.
002 - Japanese measurement and connector require
ments
004 - Interface connectors on standard instrument re
placed by Trompeter triaxial type BJ77 located on rear
panel.

Common Options
801 - Front panel cover (not available with front han
dle & rack flange options 907, 908, 909)
910 - Extra set of manuals

Ordering Information
3776A PCM Terminal Test Set
37768 PCM Terminal Test Set
Transit Case HP 9211-2650: see page 750

Price
+51.540

N/C

+$1.610
l\i/C

+-5215

-$110

+ 145

$10.700
$ I 1,250



TELECOMMUNICATIONS TEST EQUIPMENT
Primary Multiplex Analyzer; HP-IB Controlled Channel Selector

Models 3779C, 37790, 3777A

HP 3779C/D
• Comprehensive PCM measurements.
• User-level keyboard programming.
• Direct control of printer and HP 3777As.

HP 3777A
• DC to 110 kHz.
• High quality relays.
• 2-wire/4-wire balanced "'Nitching.

o Capability provided by the user-definable Tx-Ax 0-0 measurements.

!In addition, an HP 3779C with D-A capability can automatically test multiplex alignment and alarm
functions.

Price
S] (i40

~ 19(0'0
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HP 3777A

No. of Connectors

Channels Siemens 3·pin WECO 310

6 Opt H07 Opt H16
12 Opt 002 Opt 003
18 Opt HI3 Opt HI?
24 Opt H14 Opt 001
30 Std Opt H05

HP 3777A Options

Ordering Information
UP 3779C Primary MUltiplex Analyzer (CEPT)
UP 3779D Primary Multiplex Analyzer (Bell)

HP 37790 Options
001: provides A-D, D-A, and D-D hardware and soft
ware; 1544 kbJs PCM interfaces are bipolar rectangu
lar with 100 ohm balanced WECO connectors
002: provides A-D, D-A, and D-D hardware and soft
ware for u-Iaw systems operating at 2048 kb/s; digital
connections are via single channel interfaces only
003: as Option DOl except PCM and clock connectors
are BNC 75 ohm

HP 3777A Channel Selector
The HP 3777A is a 4-pole access switch for telecoms applications.

It may be configured as a single 4-wire switch or as two, independent,
2-wire switches. Channel capacity is arranged by adding standard
modules. Unselected channels are quiet terminated.

Although measurement execution software is built-in, test values
can bc casily modified from the front panel. When selected, a mea
surement can be executed immediately or assembled with other mea
surements into a test sequence (stored in non volatile memory).
Pass/fail conditions give simple but powerful control over the mea
surement process, e.g. branch, print on fail, etc.

By itself, the PMA can control a printer and HP 3777A Channel
Selectors. However, when required, it can be readily subordinated to
another HP-IB controller.

For details of a transit case accessory (Model 15514A) suitable for
the HP 3779C/D, refer to page 150.

HP 3779C Options
001: provides A-D, D-A, and D-D hardware and soft
ware; 2048 kbJs PCM interfaces are ternary rectangu
lar with 75 ohm BNC connectors
002: as Option DOl except PCM and clock connectors
are 75 ohm Siemens 1.6/5.6 mm
003: as Option 002 except PCM and co-directional
clock connectors are 120 ohm Siemens 3-pin

••

• •

••
• • 0 •· ·0·· ·0·· ·0·• • • •· ·0·· ·0·••o •

A·A A·D D-A D·D E-E

•· . ·0·· . ·0·· . ·0·•

· . ·0·•

~~SYSTEMS

Gain
High accuracy gain
Digital mW gain
Gain vs frequency
Gain vs level using noise (3779C only)
Gain vs level using tone
Gain vs level usng sync 2 kHz
Coder offset
Peak codes
ICN weighted, 3 kHz flat & selective)
Noise with tone
Quantizing distortion using tone
Quantizing distortion using noise (3779C only)
Intelligible crosstalk
Iniermodulation using two tones
Intermodulation uSing tour tones (37790 only)t
Discrimination against out-or-band inputs
Spurious out·ot-band outputs
Spurious in·band outputs
Return loss using swept tone (Tx& Rx)
Impedance balance (Tx & Rx)
Signal balance
E&M Signalling distortion
Tx-Rx • • •
Tx-Rxcodes •

Measurements

HP 3779C

HP 3779C/D Primary Multiplex Analyzer
The HP 3779C/D Primary Multiplex Analyzer (PMA) is an intel

ligent instrument for fast, comprehensive testing of PCM products.
Model 3779C tests voice channels to CEPT recommendations. The

digital options test PCM equipment conforming to CCITT Rec.
G.711 and G.732. i.e., 30 channels/32 time slots encoded using the A
law and multiplexed into a 2048 kbJs stream. A single channel TTL
compatible interface is available for codec and digital line card test
ing where clock and sync signals are separate from the PCM data.

Model 3779D tests voice channels to Bell recommendations. Digi
tal options 001 and 003 test PCM equipment conforming to BSTR
Pub 43801 and CCITT Rec. G.711 and G.733, i.e., 24 channelsJ24
time slots encoded using the u-law and multiplexed into a 1544 kbJs
stream. A single channel TTL-compatible interface is also available
on all options and is used exclusively on option 002 for u-Iaw systems
operating at 2048 kbJs.

The standard HP 3779C/D provides A-A and E-E (end-to-end)
measurements. A-D, D-A and D-D capability is optional.

t The Non-linear Distortion technique is licenced under Hekimian Laboratories Inc, US Patent
\No. 3862380. HP 3777A Channel Selector $4,280



TELECOMMUNICATIONS TEST EQUIPMENT
1 kb/s/50 Mb/s PCM/TDM Error Measuring Set for Field Use
Model 3780A

tt Bjnary and code (~rror (rlCaSurements
• 11ter~,1 cry~lai clocks and C .:lck recovery
• Clock f:eq ..."mcy offset1wlC' ation and measurement

• Ternary coded and binary Interfaces
• PRBS and WORD pattern generation and detection
• Printer and recorder outputs
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HP 3780A
Option 001

Frequency offset: measurement of fractional offset of generator
clock output from installed crystal rates.

Specifications
Measurements
Binary errors: closed loop bit-by-bit detection on any pattern pro
duced by generator. excluding added zeros or alternating words.

Code errors: violations of coding rule detected on any pattern with
AMI, HDB3, or HDB2 coding (optionally AMI, B6ZS, or B3ZS).

The HP 3780A Pattern Generator/Error Detector is a comprehen
sive error measuring set in one portable package. The instrument
measures Binary Errors and Code Errors in digital transmission
equipment operating at bit rates between I kb/s and 50 Mb/s. Fre
quency offset generation and measurement are also provided at the
standard bit rates used in PCM/TDM transmission.

Binary errors are detected by stimulating the system with a test
pattern and comparing the output bit-by-bit with a separate
internally generated, error-free pattern. Code errors on interface or
line coded information are detected during decoding into binary data.
The errors can be counted over a chosen gating period and displayed
directly as bit error ratio (BER) or total error count (COUNT).

Error measurements can be made with PRBS or WORD patterns
and the receiver has automatic pattern recognition and synchroniza
tion. Alternatively, the reference pattern can be preset by the pattern
switch which allows detection of systematic pattern errors. Zero add
facilities allow investigation of regenerator clock recovery perform
ance. This capability can be extended by the optional addition of
programmable word and alternating word generation.

The clock frequency in the pattern generator can be offset and mea
sured in the receiver. The offset is displayed as a fraction of the nomi
nal crystal centre frequency. In addition, the offset of external clocks
applied to the generator can be measured provided that the frequency
is within 25 kHz of one of the installed crystal frequencies.

BER or COUNT results can be displayed directly by LED's on the
front panel or monitored via a BCD printer and strip chart recorder.
This makes the HP 3780A ideally suited for unattended long-term
measurements. Monitoring, display, and recording of the Alarm Indi
cation Signal (AIS) is now included,

The HP 3780A has been designed principally for use in field trials,
commissioning, and maintenance of digital transmission terminal and
link equipment. A new option has been added which provides 223 _1
pattern capability and automatic equalization for in-station cabling
for 2, 8 and 34 Mb/s systems.

Options
Word/Connector Options
001: all words replaced by a 16-bit front panel
programmable word
002: Siemens 1.6 mm connectors
003: combination of 00 I and 002

Frequency Offset Option
099: frequency offset-measurement only; frequency
offset generation deleted

Frequency/Codec Options
Std: internal clock frequencies of 2048,8448, and 1536
kHz; HDB3/HDB2 codec.
100: internal clock frequencies of 2048, 8448, and
34368 kHz; HDB3/HDB2 codec.
101: internal clock frequencies of 1544, 6312, and
44736 kHz; B6ZS/B3ZS codec.
102: internal clock frequencies of 1544,6312, and 3152
kHz; B6ZS/B3ZS codec.
103: internal clock frequencies of 2048, 8448, and
34368 kHz; 223 _1 pattern replaces 29-1; HDB3 codec.
104: as option 103 but with Siemens 1.6 mm connectors

HP 3180A Pattern Generator/Error Detector

Price

+$85
.,-S290

._$ j 65

-' '5235

\Ie

+S510

$7.130



and error-free

HP 3782A1B
• Binary and code error rl'toiJSL.rernents
• Error ratio, error count error seconcJs

seconds displayed
• Powerful error distribution o.naiysis

TELECOMMUNICATIONS TEST EQUIPMENT
Dedicated PCM/TDM Error Measuring Sets

Models 3781A, 3782A, 37818, 37828

HP 3781A/B
• Versatile selection of test patterns
• Internal jitter modulation
• Additiona: delayed data output
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HP 37828

The HP 3781 A Pattern Generator and HP 3782A Error Detector
form a high performance error measuring system which complements
the existing HP 3780A Pattern Generator/Error Detector. Designed
to conform with CEPT and CCITT standards, the HP 3781 A/3782A
provide four bit rates (up to 50 Mb/s) of the digital hierarchy in one
compact system. Applications of the system are in R&D, field trial
and production testing, especially where an automatic and remote
measurement capability via the HP-IB is required.

In the HP 3781 A, binary or code errors can be injected as single
shot or at 10-3 or 10-5 rates into a wide range of PRBS and 16-bit
WORD test patterns coded in AMI or HDB3. The test patterns pro
vided include standard 29-1, 215 _1, and 223 _1 bit PRBS to CCITT
Recommendations, fully programmable 16-bit WORD, and two 8-bit
WORDS which may be alternated under the control of an external
signal. Zero substitution (up to 120 zeros) for PRBS patterns is in
cluded to examine, for example, the clock recovery performance of
regenerators. 75 fl unbalanced and 120 fl balanced pseudo-ternary
outputs and binary TTL monitor outputs are provided. A jitter modu
lation input facility is provided for simple oscillator connection, with
direct LED display of pk-pk bits of jitter. This can be used to measure
the input jitter tolerance of digital transmission equipment. A second
data output with 12 bits delay provides adequate simulation of an
independent sequence for thorough testing of 4¢PSK digital radio
systems. As an option, four extra data outputs coded in AMI or
HDB3 can be included on the rear panel for driving adjacent radio
channels.

The HP 3782A detects binary or code errors which can be dis
played in the form of error ratio, error count, error seconds, and error
free seconds over a wide choice of gating periods. All four results are
computed simultaneously over the same gating period. For ease of use
there is a built-in automatic check for compatibility of switch position
combinations. An error code flashes on the display if incompatibility
is detected. When the monitor mode is used, the HP 3782A can be
used for in-service monitoring of digital transmission links.

Measurement results are available on the HP-IB and a rear panel
result threshold switch allows pre-selection of an error threshold
above which results will be printed. This provides useful data reduc
tion and a first order error distribution analysis. With a built-in real
time clock, results can be output with time, if required.

The HP 3781 B Pattern Generator and H P 3782B Error Detector
form a dedicated error measurement system for testing and evaluat
ing the performance of Bell digital transmission terminal and link
equipment, up to and including the DS-3 level in the digital hierar
chy. The HP 3781 B/3782B can be used in production testing, field
installation, and maintenance of the Bell digital transmission system,
including PCM/TDM transmission over cable, radio, satellite, and
fibre optic links. The principal application is at the DS-3 level in the
Bell digital hierarchy.

The HP 3781 B/3782B are designed to interface at Bell System
standard cross connect points with appropriate ternary coding and
interface voltage levels at each hierarchial level. Interfacing at the
DS-l C and DS-2 levels is limited to Tl-C and T2line systems. At the
DS-3 level, a choice of four data formats is available. Alternatively,
binary ECL interfaces can be used.

The HP 3781 B Pattern Generator provides a selection of standard
29 - I ,2 15

- I, and 220
- I bit PRBS and fixed WORD test patterns

with a choice of single error or I in 105 error simulation on the digital
data stream for normal measurements and troubleshooting. A pattern
of 17 ones/ 15 zeros and zero substitution (up to 999 zeros) for PRBS
patterns are included to examine phase sensitive circuitry such as
clock recovery of regenerators. A jitter modulation input facility is
provided for simple oscillator connection, with direct LED display of
pk-pk bits of jitter. This can be used to measure the input jitter toler
ance of digital transmission equipment. A second DS-3 output chan
nel with 22 bits delay provides adequate simulation of an independent
sequence for thorough testing of 4¢ PSK digital radio systems. As an
optional extra, four DSX-3 BNC outputs on the rear panel can be
included for driving adjacent radio channels.

The HP 3782B Error Detector detects any binary or code errors
generated by the system under test. At the DS-3 level, it can perform
in-service or out-of-service measurements of parity errors within the
digital transmission system. The HP 37828 can measure simultane
ously error rate, error count, error seconds, and error free seconds
over a single gating period. When the DS-3 MON facility is used, in
service measurements (eg parity errors) of live traffic are possible.
For ease of use, there is a built-in automatic check for compatibility
of switch position combinations. An error code flashes on the display
if incompatibility is detected. Hard copies of results can be obtained
on a printer via HP-IB control, either in the "talk-only" or "ad
dressable" modes. In addition, a preselectable error rate threshold
and a real time clock allows selection for printing results which ex
ceed a defined threshold (with local time, if required).

Ordering Information
HP 3781A Pattern Generator
HP 3782A Error Detector

Price
S7. J 30
Sb.630

Ordering Information
HP 37818 Pattern Generator
HP 37828 Error Detector

Price
PX20
S;bO



TELECOMMUNICATIONS TEST EQUIPMENT
Df~dicated 150 Mbfs PCM/TDM Error Detection System
Models 3762A13763A, 3764A

, ',J,j,ets

HP 3764A
• Full'! 40 Mhis error nled~>U'ern,:,,,!
• Jitter ,yneratioii c-nd ';1f~;I~ourE"n~nt at 1"C [I/it.
• Portat~l~:; single-:·,!r';it ccnt-;u'uctk)·
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HP 3762A

-
HP 3764A

j •. II
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•HP 3763A

Specifications Summary
~IP 371~2A Data Generator
Internal clock: two crystal clocks in the range 30 to 150 MHz; crys
tals fitted in standard unit are 139.264 and 141.040 MHz; offset con
tinuously variable up to ± 60 ppm.
External clock input: I kHz to 150 MHz; 75 ohm.
Patterns: 210_1, 215 _1, and 223 _1 PRBS; two 10- or 16-bit program
mable words: two 1010 ... repetitive patterns; two 8-bit words alter
nated by an external signal; PRBS patterns can be gated off for I to
999 clock periods after trigger pulse (zero substitution); error add
facilities.

HP 3762A Data Generator/3763A Error
Detector

The HP 3762A Data Generator and HP 3763A Error Detector
comprise a dedicated error rate measurement system for evaluating
high-speed digital transmission equipment. Basically, there are two
versions of the system available. One features CMI and binary data
formats and is specifically intended for use in field commissioning and
maintenance of digital radio (terrestrial microwave and TDMA satel
lite) systems. The other version, with CMI and ternary (HDB3 and
B3ZS) data formats, is designed for digital multiplex and digital ca
ble systems. Burst gating inputs allow the HP 3762A/3763A to be
used in TDMA applications

HP 3763A Eno: ne~ector
Data input: CMI, NRZ, or RZ formats; 75 ohm; DATA or DATA;
12 dB fixed equalization at 70 MHz on CMI inputs with clock recov
ery.
External clock: as 3762A.
Patterns: all the patterns of the HP 3762A. including zero substitu
tion, but excluding alternating words.
Count: totalizes errors over a selected gating period; internal period
can be 106, 108, 1010 clock periods or I min to 24 h, repetitive or single
shot, manual start/stop or external (ECL) control; result displayed as
ABCD.
Measurement gating input: gates error and clock inputs to error
counter, providing a measurement "window"; 50 ohm; ECL levels.
Frequency offset measurement: measures deviation of received
bit rate from nominal rate; result displayed as ± BCD X 10 ~6.

Printer output (rear panel): 8-4-2-1 BCD, 10-column output of re
sult plus local time, if required, and flags; TTL print command pulse.
Recorder output (rear panel): constant current drive output of BER
or COUNT result, with flags.

~-'5()

, '"0

Price

$9,630

Options
(Select one option only)
001: four internal frequencies.
002: jitter generation and measurement at 140 Mb/s.

Specifications Summary
Generator Section
Clocks: internal clock 139.264 MHz; offset clocks + and - 15 ppm;
external clock I kHz to 170 MHz.
Data outputs: CMI format at 139.264 Mb/s; Binary RZ or NRZ
from I kb/s to 170 Mb/s, ECL levels, 75 ohm unbalanced.
Patterns: PRBS 223 _1; WORD, I to 16-bit fully programmable;
ALT WORD, two I to 8-bit programmable words, crossover rate
controlled by external signal; AIS, "all ones" pattern.

Receiver Section
Recovered clock: 139.264 ±3 Mb/s.
Binary clock: I kHz to 170 MHz.
Data inputs: 75 ohm Terminated mode: Monitor mode; Binary, RZ
or NRZ, ECL levels; External Error, ECL levels.

Measurements Performed
Error performance: % Availability, % ER <= N, % EFS.
Errors: Error Ratio, Error Count, Error Seconds, Error Free
Seconds.

HP 3764A Digital Transmission Analyzer
The HP 3764A Digital Transmission Analyzer is Hewlett-Pack

ard's new product for analyzing the error performance of high speed
digital transmission systems. Three versions of the HP 3764A are
produced, each being designed to fulfill different operating require
ments. This flexible approach allows the HP 3764A to provide sub
stantial benefits in a wide range of applications, from design and
development to commissioning and maintenance.
• Standard HP 3764A - this is a dedicated 140 Mb/s digital trans

mission analyzer with pattern generation, error detection and error
analysis capabilities. The error analysis provision includes error
performance measurements for testing the proposed Integrated
Services Digital Networks (ISDN).

• Multiple frequency version - option 001 instruments provide the
standard HP 3764A's measurement capability at the four main
CEPT bit-rates of 2,8,34 and 140 Mb/s. This reduces the number
of test sets required in multiple freq uency environments.

• Jitter version - in addition to the standard HP 3764A's measure
ment capability option 002 instruments also provide jitter genera
tion and timing jitter measurement at 140 Mb/s. This offers a cost
effective solution to 140 Mb/s testing requirements.

Price
$8.660
$7.850

Order'ng Inl'onnatiori
HP 3762A Data Generator
HP 3763A Error Detector



TELECOMMUNICATIONS TEST EQUIPMENT
Dedicated PCM/TDM Jitter Generator and Receiver

Models 3785A, 3785B

• Jitter generation and measurement on data and clock
• Jitter specifications designed to CCITT recommenda

tion 0.171
I • Transient-free sweeping of internal CCITT defined jit-

ter tolerance masks

• Single portable unit for dp to " 'nternal bit rates
• Built-in measurement filters to CC!TT recommenda

tions
• Comprehensive jitter analysis against real-time and jit

ter amplitude
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HP 3785A (2048,8448,34368 and, optionally, 25776 kHz)
CEPT

HP 3785B (08-1, 08-1C, 08-2 and 08-3)
Bell

«D
C)E.SICN~D FO". .·SYSTEMS

Price
s: ! .910

The HP 3785A/B Jitter Generator and Receiver is a dedicated jit
ter measurement system for testing and evaluating the performance
of CEPT or Bell digital transmission terminal and link equipment up
to and including the third level (34368 kb/s or DS-3) in the digital
hierarchy. The HP 3785A/B can be used in production testing, field
installation and maintenance of the CEPT or Bell digital transmission
system including PCM/TDM transmission over cable, radio, satel
lite, and fiber optic links. The principal application is thorough testing
to current CClTT Recommendations at each level in the digital hier
archy.

In addition to providing a comprehensive measurement capability
which includes in-service jitter measurements, the microprocessor
controlled Jitter Generator and Receiver is easy to use with ergo
nomic layout of switches and connectors on the front panel. The
instrument is designed to interface fully with the HP-IB, allowing
bus-controlled operation and automatic measurement sequencing.

The Jitter Generator may be used to phase modulate an internally
provided crystal clock, an externally applied clock (at a nominal digi
tal hierarchy bit rate) or an externally applied data stream. Sinusoid
al modulation is provided by an internal synthesizer whose amplitude
and frequency can be set manually or swept, transient-free, through a
CCITT shaped jitter tolerance mask programmed into the instru
ment. Alternatively, external modulating signals can be applied. The

l

amplitude of generated jitter in unit intervals (U.I.) pk-pk and the
frequency of internal modulation are in accordance with CCITT Rec
lommendation 0.171 and are displayed on the front panel.
I The modulated clock output can be applied to an external pattern
generator such as the HP 3780A, 3762A. 378lA or 3782B. For jitter
'Itransfer function measurements. the CCITT standard 1000 repetitive
pattern is provided within the HP 3785A/B. In addition, for demul
'tiplexer jitter transfer function, jitter can be applied to an externally
lapplied data stream which has the necessary framing and justification
!digits. Consult the data sheet for full technical specifications.
\ Consult the data sheet for full technical specifications.

j easurements
The Jitter Receiver offers six types of measurement:

I. Absolute jitter amplitude in U.1. pk-pk
I. Jitter peak, positive or negative
.\ Jitter hit count of the number of times received jitter exceeds a

user-defined hit threshold in U.1. pk

• Jitter hit seconds count of the number of seconds in which one or
more jitter hits occur

• Jitter hit-free seconds count of the number of seconds which are
free of jitter hits

• Maximum absolute jitter amplitude in U.I. pk-pk is held during the
jitter analysis gating period
Simultaneous measurement of all six parameters is possible with

result display selection. In addition, the Receiver has a built-in inter
val timer and real-time clock to allow measurements of jitter distribu
tion against time to be made.

The measurements can be made on clock or data inputs with or
without internal filtering. Two high pass filters and one low pass filter
as specified by CCITT are provided for each of the four bit rates. In
addition, external filters can be connected between the demodulated
jitter output and the measuring circuitry input. The demodulated jit
ter output can also be used to measure rms jitter amplitude on an
external voltmeter or to display jitter spectrum on an external analyz
er.

The clock reference for the jitter measurements can be internally
derived from the applied data or clock via a narrow band phase
locked loop or externally derived from an applied reference.

The data input allows out-of-service or in-service measurements.
The MON facility for in-service measurements has built-in addition
al gain to compensate for the flat loss at the protected monitor points.
HP-IB Operation

The capabilities of the HP 3785A/B can be enhanced by using the
HP-IB to provide remote operation and automatic sequencing of re
sults.

The HP-IB facility offers several principal features:

• Remote control of front panel switches and pushbuttons using pro
gramming codes

• Control codes which are set to default values on power-on and can
be user-defined with the controller

• The ability to transfer all desired switch positions and masks onto a
tape memory and reloaded back onto the instrument at a later time

• Output of the result data to a printer (eg HP 5150A Thermal
Printer) or storage memory

Ordering Information
HP 3785A Jitter Generator and Receiver (CEPT)
HP 3785B Jitter Generator and Receiver (Bell)



TELECOMMUNICATIONS TEST EQUIPMENT
PCM/TDM Accessories
Models 15507A, 15508B, 15508C, 15509A,15509B, 15510A,15511A, 15512A,15513A,15514A,15515B, 15518A/B/C

HP 15513A

-
HP 15509A

-HP 15507A HP 15510A HP 15511A

,
HP 15514A

HP 155088 HP 15508C HP 15512A HP 155158

HP15fjOi A Isolator
This unit provides isolation from longitudinal voltages which may

appear on test connections to digital transmission equipment. It can
also be used when the ground potential of the test equipment is differ
ent from that of the transmission equipment.

HP15:Hl8a Converter (iS~! t,nbal-110 n bal)
This unit provides a nominal 110 fl balanced interface conversion

from 75 fl unbalanced interfaces on digital test equipment. This is
required at the 1544 kb/s DS-I, 3152 kb/s DS-IC, and 6312 kb/s
DS-2 levels of North American digital transmission systems.

Nt' 1550BC Converter (75 unbal-120 n bal)
The HP 15508C provides a nominal 120 n balanced interface con

version from 75 fl unbalanced interfaces on digital test equipment.
This may be required at the 2048 kb/s primary multiplex levels of
European digital transmission systems.

HP 15512A Cable
The HP 15512A is a I m length of 600 fl balanced cable with a 3

pin audio connector (Siemens type) at each end.

HP 15513A Cable
The HP 15513A is a I m length of 600 fl balanced cable with a

WECO 310 jack plug at each end.

HP 15514A Transit Case
The HP 15514A is a transit case with moulded foam inserts for

transporting the HP 3779 Primary Multiplex Analyzer.

HP 15515B Loop Holding Unit
Model 15515B is a loop holding unit which provides 24 mA loop

holding current sinking. It is supplied with WECO connectors.

15518A1B/C Loop Holding Accessory
Models 15518A/B/C are loop hold accessories designed to satisfy

the requirements of CCITT/BelljJapanese network requirements
and work with voice frequency instruments such as HP 3776A, HP
3776B, 3776B Opt 002 respectively. Two separate loop holding cir
cuits are provided, each of which can sink a choice of 24, 60 or
100mA, loop holding currents. Also, a butt-in (telephone handset)
can be connected to the HP 15518A/B/C to allow dial up of the re
mote end of a test circuit.

tiP "i5~.:n9A Arnpllfie:
This unit is designed to provide sufficient gain on a digital signal

appearing at a standard digital equipment protected monitor point to
trigger the Error Detector input. This is required to monitor in
service systems for code violations. Power for the HP 15509A is sup
plied from the error detector front panel PROBE POWER socket.

HP 1S~,09B Amplifier
The HP 15509B is similar to the HP 15509A except that it is in

tended for operation at the DSX-l, DSX-IC, and DSX-2 monitor
points of North American digital transmission systems.

Hi=' 155~OA '7!J (l Cable Accessory
The HP 1551 OA is designed to provide a protected monitor point to

the HP 15509A input. This allows the Error Detector to monitor in
service systems (75 fl) for code violations when the system monitor
point is unprotected.

HP 15511 A 'j 20 () Cable .LIcC'~ssory

The HP l5511A is designed to provide a protected monitor point to
the HP 15508C input and, subsequently, the HP 15509A input. This
allows the Error Detector to monitor in-service systems (120 fl) for
code violations when the system monitor point is unprotected.

Ordering Information
HP 15507A Isolator
HP 15508B Converter (75 n unbal-IIO fl bal)
HP 15508C Converter (75 n unbal-120 fl bal)
HP 15509A Amplifier
HP 15509B Amplifier
HP 15510A 75 fl Cable Accessory
HP 15511A 120 fl Cable Accessory
HP 15512A Cable
HP 15513A Cable
HP 15514A Transit Case
HP 15515B Loop Holding Unit
HP 15518A/B/C Loop Holding Accessory

Price
S235
S205
Sl~5

5310
5265

Sk4
5150

$75
560

5535
$.2'10
:i>430



TELECOMMUNICATIONS TEST EQUIPMENT
General Information: Radio and FDM Carrier System Testing

FDM System Measurements
Frequency Division Multiplex (FDM) sys

tems are the traditional method of transmit
ting a number of telecommunications
channels over a single wideband transmission
medium such as coaxial cable or microwave
radio, each channel being allocated a unique
part of the frequency spectrum. In narrow
satellite or radio channels there might be
only 12 or 24 telephone channels, whereas in
a high capacity 12 MHz or 18 MHz system
2700 or 3600 channels can be transmitted si
multaneously.

Hewlett-Packard supplies a comprehen
sive range of manual and automatic test
equipment, summarized in the table below,
for FDM baseband, microwave radio and
satellite systems.
FDM Measurements

The HP 3586A/B Selective Level Meter
(SLM) and its companion Synthesizer /Level
Generator the HP 3336A/B are specifically
designed for manual measurements in manu
facture. installation and maintenance. Both
instruments incorporate synthesizer tuning
for stability and resolution and provide abso
lute level accuracy of ±0.2 dB (SLM) and
±0.15 dB (Generator). The HP
3586Aj3336A combination is optimized for
testing to CCITT standards and the HP
3586B/3336B to Bell or North American
standards.

Both HP 3586AjB and HP 3336AjB are
HP-IB programmable and can be combined
into a low-cost system with the HP-85F Per
sonal Computer. This system, the HP
3046A/B, is simple to use and enables auto
matic multiple measurements and sequences
to be set up using the stored FDM plans. Up
to four test points can be accessed by means
of an HP 3755A Access Switch Controller
and HP 3754A Access Switch.

The HP 3746A SLMS, developed from
the HP 3586AjB, has been optimized for
FDM maintenance measurements, particu
larly in automatic network monitoring sys
tems. Its built-in "intelligence" enables high
speed scans of FDM signals using the inter
nally stored FDM plans and limits which
check for unacceptable levels. Group power
measurements and hot-tone search provide
rapid detection of high level signals (see Ap
plication Note AN 323). The HP 3746A has
a built in access switch controller (similar to
the facilities of the HP 3755A Access Switch
Controller) to provide low-cost system inte
gration with the HP 3754A, 3756A and
3757 A Access Switches. The inter-

nal real-time clock allows limit violations to
be logged on an external printer with the
time of occurrence. All thcsc facilities are
available from the keyboard or pl'Ogram
mabIe from a system controller.

The performance objectives for present
day networks, and customer expectations,
particularly business customers and data
users, demand rapid fault location and analy
sis of system degradation. Hewlett-Packard
offers two automatic monitoring systems
designed round the HP 3746A SLMS: the
HP 37050S system based on the HP 1000 A
Series Computer, and the HP 37051S based
on the HP 9816S Personal Technical Com
puter. The HP 37051 S is a low-cost measure
ment system for smaller networks providing
control of up to six remote measurement sub
systems, each with up to 45 access points.
The software on the HP 9816S stores data
base information on the test points and al
lows a surveillance routine to be run continu
ously using sequence files. These can be
interrupted at any time for demand measure
ments.

The computer-based HP 37050S system
has all of these features and in addition can
control up to 16 remote subsystems per com
puter and provides comprehensive data re
duction and results reporting - for the
larger system this is essential. The computer
utilizes powerful Real-Time Executive
(RTE) Operating System Software, so (un
like the HP 37051S) can provide simultane
ous measurements at multiple sites and can
support several users at local or remote ter
minals. The HP 37050S can be readily ex
tended to cover a very large network by
linking computers using DS/IOOO-IV Net
work Software.

Analog Radio Measurements
Radio measurements divide into two cate

gories, qualitative baseband measurements
and analytical IF and RF transmission mea
surements. IF transmission measurements,
including group delay, amplitude flatness,
differential gain and linearity, are used main
ly for troubleshooting. The Hewlett-Packard
Microwave Link Analyzers (MLAs) are
equipped to make the full range of these
measurements at 70/140 MHz IF (HP
3711A, 3712A). They are well established
products with a very good reputation for reli
ability and accuracy essential for examining
individual sections of the radio. Interpreta-

tion of MLA measurements and the relation
ship to white-noise testing is covered in Hew
lett-Packard Application Note AN 175-1,
"Differential Phase and Gain at Work".

These MLA transmission measurements
can be readily extended to RF interfaces us
ing the high-performance HP 3730B Down
Converter, and the HP 8620C Up Converter
Simulator. In both these instruments the dif
ferent microwave bands are covered by a
range of plug-ins.

Baseband qualitative measurements such
as white noise (NPR) testing can be carried
out at IF interfaces using the HP 3717A 70
MHz Modulator jDemodulator. This is a
compact, high-performance unit incorporat
ing selected pre- and de-emphasis networks
to CCIR and Bell standards.

Digital Radio Measurements
In common with other digital transmission

systems, the overall performance measurement
for digital radio is the bit-error-ratio (BER)
performance (see page 143). To check the ra
dio fade-margin, the carrier to noise ratio
(CjN) is artificially degraded by adding noise
and the BER is measured to plot the classical
BER vs. C/N curve. The new HP 3708A
Noise and Interference Test Set has been
designed for this application and the test can
be automated using the HP 3708S system op
erating on the HP 9816S Personal Technical
Computer. Transmission impairments such as
amplitude response and group-delay in the IF
and RF sections can be evaluated with the HP
Microwave Link Analyzers in the same way as
analog radio.

NEW: ,.Q Tutor, A Highly-Fiexlble
Training Tool For Digital
Communications

Imagine a practice "software workbench"
which simulates a full digital communica
tions system from voice channel through
transmitter and on through demodulation. 1
Q TUTOR runs on HP 9000 Model 216 or
236 Desktop Computers to display
waveforms for modulations from BPSK to 16
QAM, and leads the user through various
real-time tradeoffs of filter factors, SjN ra
tios, path fades, and non-linear performance
of the high power amplifier. Ask for HP
11736A data sheet for a full description.

I l-A .---. lV,.,.~
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MAINTENANCE/ INSTALLATION MANUFACTUREMONITORING
FDM Manual HP 3586A1B HP 3586A1B, HP 3586A1B,
Mel$uremenu 3746A 3336AJB 3336A!B

HP 3046A1B HP 304WB,
Automatic 3746A HP 3046A!B3746A 3336AJB

Surveillance HP 370505, - -370515
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Typical display shows system schematic
and waveforms through the system.



TELE:COMMUNICATIONS TEST eQUIPMENT
Selective Level Measul'ing Set, HP-IB CRT Display
Models 3746A, 37461A

• Fast 'CUi ,it,_, :T1e,-);::,__ ,:"n II; ,Is on frequency division
nultl[)if:'X (1'- UMl ~;ystern 3

• Selec' .;(~ til', ,': (Of C)·:O' c!'i<1'nel and (optionally) group
P()WC' ',no ',cis,' Teasurements

• ,\utc',ic' 1"t''lcd :equency plans with com-
nWi1 -, of r",:,,4'CUt""; '(,le, t,,", stored limits

• Built .. in access sWITch COniTlJl:r" resl-tirnc clock and
frequenGy count,:;!

• HP-IB conlrollero[ e;,(ernal ;:ifinler. frequency :iynthe
sizer and cCJmpnn;on dispL:-iy \j(i~-:
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operator to refer to FDM plan charts and tables. The SLMS can au
tomatically step through pilots and supervisory tones, channels, group
powers, carrier leaks, etc, across the baseband of a multi
plex-comparing levels with pre-determined alarm limits and provid
ing a print-out of limit violations on a separate printer. 250 pilot
measurements can be made in about 2 minutes and 2700 channel
powers can be measured in about 5 minutes.

Control of test point selection is provided by means of a built-in
Access Switch Controller. This performs a function similar to the HP
3755A Switch Controller: control of HP 3754A, 3756A, or 3757A
Switches to select I from a possible 1000 RF outputs. A 3-digit dis
play on the SLMS front panel indicates the selected port. Another
useful feature is the SLMS's integral Real-time Clock which can dis
play time or date and holds the correct time even when the SLMS is
switched off. If a printer is connected to the HP 3746A via the HP- IB,
the SLMS can be configured to output measurement results to the
printer together with the date and time at which each measurement is
made.

The HP 3746A is fully programmable via the HP-IB, and can itself
assume the role of system controller. In this mode, selectable by a rear
panel switch, the SLMS can control a tracking Frequency Synthesiz
er (HP models 3330B, 3335A, 3336A/B are compatible), a 20- or 80
column Printer (for example, HP 5I 50A or 2631 B), and a HP
37461A CRT Display. It is thus possible to assemble a self-contained
test station for network maintenance and surveillance.

HP 37461A Display
The HP 37461A Display IS a CRT-based display unit with integral

processor and HP-IB interface. Under control of the HP 3746A
SLMS, a graticule with labelled frequency and level axes is displayed
and up to 256 measurement results can be plotted. This type of visual
presentation enables speedy assessment of overall traffic loading,
identification of spurious signals and detection of high level users.

For user convenience, both axes are labelled with values relating to
the current measurement: the level (Y) axis is labelled with the upper
limit, reference level and lower limit values (in dBm) calculated from
the values held in the corresponding SLMS registers, while the fre
quency (X) axis is labelled with the start frequency and stop frequen
cy for the current measurement scan.

HP 3746A Selective Level Measuring Set
(50 Hz to 32 MHz)

The HP 3746A Selective Level Measuring Set (SLMS) is designed
to make fast, accurate selective level measurements. A built-in fre
quency synthesizer gives accurate, stable tuning to the precise fre
quency at which the measurement is to be made. The HP 3746A can
be tuned over its frequency range (50 Hz to 32 MHz) with a resolu
tion of I Hz.

The SLMS measures true rms power between +20 dBm and -120
dBm with I dB, 0.1 dB, or 0.0 I dB resolution. Fully auto-ranging
attenuators and amplifiers simplify operation further by eliminating
the need to set attenuators and add meter readings. Measurement
results are automatically displayed to the selected resolution, in dBm
or dB relative terms, on an LED display. The absolute accuracy of the
measurement over wide level and temperature ranges is < ±0.25 dB.

Many benefits are derived from the purpose designed filters con
tained in the SLMS. The 38 Hz pilot filter has a flat top over 22 Hz,
necessary for automatic tuning, and achieves high out-of-band rejec
tion so that, for example, carrier leak can be measured on active sys
tems. The channel filter is a flat-topped 3.1 kHz filter which can be
used for measuring all signals in the voice channel and provides high
out-of-band rejection. Optional weighted filters are available to make
either true 'C'-message or CCITT psophometrically weighted noise
measurements. These options also provide the following voice channel
impairment measurements: single level impulse noise, phase jitter and
noise-with-tone measurement. A 48 kHz filter for group power mea
surements is available by option to facilitate fast location of high level
signals on a multiplex.

The HP 3746A is internally controlled by a microprocessor which
provides many ease-of-use and time-saving features. As well as tuning
exactly to an entered frequency, the SLMS can refer to CCITT or
Bell multiplex frequency plans in its memory and automatically tune
to the correct frequency at any level in the multiplex. Other frequency
plans, as used for example on submarine cable or satellite links, can
be installed to special order. Also, up to 145 unrelated frequencies can
be stored in non-volatile memory and the SLMS programmed to scan
through these frequencies. The comprehensive FDM plan and fre
quency storage capability of the SLMS eliminates the need for the

HP 3746A Options
001: Siemens series 1.6/5.6 mm 75 Q connectors
005: WECO 477B/223A (equivalent) connectors
011: 48 kHz group filter
012: tracking generator
014: high stability frequency reference
015: channel impairments-CCITT
016: channel impairments-North America
907: front handle kit
90B: rack flange kit
909: rack and handle kit
910: extra set of manuals

HP 3746A Selecii~e Lc-ve! M~<15Urin9 Set

HP 3'7461 A Options
907: front handle kit
90B: rack flange kit
910: extra set of manuals
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HP 3754A -
HP 3756A

- HP 3757A

HP 3755A

The HP 3754A, 3756A and 3757A Switches and the 3755A Control
ler have been developed to meet the requirements of four main areas.

\. Frequency Division Multiplex (FDM) system surveillance and
maintenance-the Switch arrangement is used in conjunction
with a Selective Level Measuring Set (SLMS), such as the HP
3746A, to monitor pilot and traffic levels at various points in the
multiplex. The HP 3746A SLMS can control the Access Switch
es directly without needing the HP 3755A Controller.

2. Production testing-where automatic selection or distribution of
RF signals is required.

3. IF access and distribution-70 MHz IF signals can be switched
using the HP 3756A for connection to the HP 3717A 70 MHz
Modulator/Demodulator.

4. Access and distribution of digital communications signals up to
34 Mb/s (CEPT) or 44.7 Mb/s (DS-3).

HP 3154.r. 25 MHz Access SWitch
The HP 3754A 25 MHz Access Switch is an ac-coupled, uni-direc

tional, ten-input switch with a frequency range from 10 kHz to 25
MHz. The HP 3754A incorporates a virtual-ground amplifi
er-giving an insertion loss of < ±O.I dB from 50 kHz to 20 MHz and
high isolation across the whole frequency range. The isolation be
tween any unselected input and the output is >85 dB and the isolation
between any two inputs is >90 dB. In addition, pre-set gains of 1,2
and 3 dB are internally selectable to compensate for losses in cables
and equalizers.

ed. Each Switch (HP 3754A, 3756A or 3757A) is given a I-digit
code, to select the required port from up to 1,000.

The HP 3755A Switch Controller can be remotely controlled over
the Hewlett-Packard Interface Bus (HP-1B) by a desk-top computer.
If the HP 3746A is used as Switch controller, similar principles apply.

Active and Passive Probes
Models HP 15580A and 15581 B High-Impedance Probes are used

with the SLMS for bridging measurements. The HP 15580A is an
"active" device powered from the SLMS having an insertion loss of 0
dB. Model HP 15581 B is a passive probe having an insertion loss of
20 dB. The HP 15581 B can also inject signals from a Level Generator
at points where a high impedance source is required.

Specifications
Parameter HP 15580A HP 15581 B

Frequency Range 20 kHz to 25 MHz 10 kHz to 25 MHz

Insertion loss odB ±0.2 dB 20 dB ±0.2 dB
(50 kHz to 20 MHz) (50 kHz to 20 MHz)

Tapping loss <015 dB <0.25 dB
(in 750 system) (50 kHz to 20 MHz) (50 kHz to 20 MHz)

Instrument Cart
HP Model 15589A is suitable for transporting the SLMS and its

auxiliary equipment.

Return Loss Kit
Model HP I 5582A Return Loss Kit, with a suitable Level Genera

tor, allows the SLMS to make return loss measurements from 10kHz
to 25 Mllz.

HP 3156:\ 90 MHz Bi-dIH:ctional Switch
The HP 3756A 90 MHz Switch is a dc-coupled, bi-directional, ten

way switch with a frequency range from de to 90 MHz. The HP
3756A offers isolation of >80 dB between channels, and> 75 dB be
tween unselected input and output ports. It has an insertion loss of I
dB with a flatness of < ±0.2 dB and> 28 dB return loss.

HP ~f75"A 8.5 MHz Acce~,s Switch
The HP 3757A 8.5 MHz Access Switch is a low-cost, ac-coupled,

uni-directional, ten-input switch with a frequency range of 10 kHz to
8.5 M Hz. An option provides expanded frequency range from 200 Hz
to 8.5 MHz. The HP 3757A has an insertion loss <0.1 dB from 10
kHz to 4 MHz and isolation of >95 dB between channels. In addition,
pre-set gains of I, 2 and 3 dB are internally selectable to compensate
for losses in cables and equalizers. (The HP 3757A is powered from a
± 15 V de supply.)

HP 3755A SWitch ConttD!ler
The HP 3755A Switch Controller has a small, easy-to-operate key

board with a 3-digit LED display to denote the input or output select-

Ordering Information
HP 3754A 25 MHz Access Switch
HP 3755A Switch Controller
HP 3756A 90 MHz Bi-directional Switch
HP 3757A 8.5 MHz Access Switch
HP 15580A Active Probe
HP 155818 Passive Probe
HP 15582A Return Loss Kit
HP 15589A Instrument Cart
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TELECOMMUNICATIONS TEST EQUIPMENT
FDM Network Monitoring Systems
Models 370505, 370515

• Automated FDM network monitoring
• Muiliple remote SLMS control
• Integral CCiTT and 8ell FmJ. plans

• Flexible configurations
• Fast, accurate measurements
• Concise result pl'esentation

Support Services
Full training programs for the HP 37050S and 37051S are availa

ble. All the individual components that make up these Systems
(excluding data links) are designed and manufactured by Hewlett
Packard and are backed up by HP's worldwide support.

HP 370505 HP 370515

Automated measurements YES YES(continuous and time-scheduled)

Measurements on-demand YES YES

Result storage capability YES YES

Maximum number of supported SLMSs 16 6
per controller (simultaneously) (sequentially)

Maximum number of test points per SLMS 999 45

User Terminals YES NO

HP 370148 FDM Measurement Software
The HP 37014B Software controls the HP 37051S system provid

ing measurement programs and also functional tests for verifying that
the instruments at the remote sites function correctly.

Table 1 Monitoring Systems Summary

HP 37051S FDM Measurement System
The HP 37051S is the ideal answer for the operator of a small

FDM network who wishes to make measurements quickly at several
remote, possibly unmanned, FDM installations and present the infor
mation obtained at one central location.

This system operates under the control of an HP 9816S Personal
Technical Computer that provides sequential control of up to 6 re
mote SLMSs. Surveillance sequences can be created in which all the
SLMSs are controlled in succession. User initiated measurements,
temporarily interrupting any surveillance sequence, can be made to
investigate a problem highlighted by surveillance.

HP 37051S operators retain the ability to later expand their moni
toring system to the HP 37050S as their networks grow or needs
change.

HP 37016A FDM Network Monitoring Software
The HP 37016A Software is the power behind the HP 37050S and

is used to control all the operations of the FDM Network Monitoring
System. The software includes measurement programs and function
al tests for verifying that the instruments at the remote sites function
correctly.

HP 37050S FDM Network Monitoring System
The HP 37050S is a flexible, automatic measurement system for

use in the commissioning, monitoring, fault-finding and maintenance
of FDM transmission networks.

Thc System operates under the direct control of an HPlOOO A
Series Computer system which gathers measurement data concur
rently from remote SLMS-based instrument subsystems. Up to 16
remote subsystems can be continuously monitoring network perform
ance. Specialized result modes are provided that reduce the mass of
data available to only that which is really relevant.

A number of User Terminals (VDU/keyboard) can be added to the
HP 37050S to provide direct on-demand control of all measurements
(e.g. for on-the-spot investigations of problems highlighted during au
tomatic monitoring).

HP's Distributed Systems Network Software, DS/ I000-IV, can be
incorporated to allow two or more computer systems to be linked to
gether. This facility enables an HP 37050S system to be expanded
beyond 16 SLMSs.

Data Base ASSistance
The HP 37050S and 37051S both incorporate a system data base

to simplify system operation. Information detailing the required mea
surements and the test points at which they should be performed (e.g.
test level, gain parameters) need only be entered once initially. This
information is available to both the computer or manually initiated
automatic measurements.

System Structure
Both systems use the extensive measurement capability and built

in intelligence (including FDM plans) of the HP 3746A Selective
Level Measuring Set (SLMS). Expandable access switching arrange
ments using HP 3754A (25 MHz) or HP 3757A (8.5 MHz) switches
enable each SLMS to monitor at a number of test points.

Both systems employ specialized software packages to control their
operation and provide data base information, measurement routines
and dedicated control software (e.g. time-scheduling routines).

Comprehensive Measmements
Measurements supported by the systems include:

Pilots
Carrier Leaks
Noise (Intersupergroup Slot, Channel)
Power (Broadband, Channel, Group, Supergroup)
Tones (Test, Signaling)
Fast High Level Searches (FDM, Spectrum)
Channel Impairments (Phase Jitter, Impulse Noise, Noise with
Tone) - HP 37050S only

HP 370505
The HP 37050S and 37051S provide the ability to monitor continu

ally both Bell and CCITT Frequency Division Multiplex (FDM) net
works.

These systems allow faults or deteriorations within an FDM net
work to be isolated and rectified in the shortest possible time. The HP
37050S has been designed to meet the demands of large, high capaci
ty FDM networks, whereas the HP 370515 provides a low-cost solu
tion for small FDM networks.



TELECOMMUNICATIONS TEST EQUIPMENT
Microwave Radio Noise and Interference Measurement System

Models 3708A, 37085

HP 3708A
• Highly accurate wideband noise source covers all

common microwave link IFs
• Tracking mode maintains constant CIN ratio under

carrier fading conditions
• Broadband interference facility, with or without noise

injection, stresses the radio deterministically

HP 37085
• Data base recall and ec!iting of system setup parolrle

ters and measurement results
• Extensive graphics capabilitv facilitates opemtion and

measurement interpretation
• Complete range of Hew'eTt-Packard riP-IS compatible

bit error ratio test sets ::upported
• ~, ." '<, ,

= :05 5 c
/,:"

HP 3708S System Configuration Summary
The HP 3708S system configuration basically consists of the fol

lowing (plus miscellaneous accessories):

HP 3708S Noise and Interference Measure
ment System

The HP 3708S system enables computer-controlled automatic
measurements to be made of microwave radio performance under
simulated flat-fade conditions. The measurements are centered
around an HP 3708A Noise and Interference Test Set to simulate flat
fade (and/or interference) conditions with additional pattern genera
tor and error detector to provide and monitor a known test pattern.
All instruments are controlled by a single HP 9816S desktop comput
er via the HP-IB interface including extra configurable peripherals
such as printer and pen plotter. The system is capable of performing
BER versus C/N measurements both in the tracking and non-track
ing modes of the HP 3708A, with the optional presence of interfering
signals. Measurements of BER vs. Carrier/Interference ratio's are
also supported. Versions of the HP 3708S system software (HP 3708)
exist to support all current Hewlett-Packard bit error ratio test sets
with HP-IB capability. The HP 3708S system is intended for produc
tion and maintenance where speed of testing, hard copy results and
ease of use are all important factors.
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PflceController
HP 98168 Desktop computer (includes 512 kbytes of
standard RAM, RAM-based BASIC and internal HP
IB interface).
Plus: HP 98624A HP-IB plug-in module.

HP 91220 dual 3.5 in. disc drive.

Noise and Interference Te::( Set
HP 3708A Noise and Interference Test Set.

Bit-Error-Ratio Testers
HP 3781A/3782A Pattern Generator and Error Detec
tor.
HP 37818/37828 Pattern Generator and Error Detec
tor.
HP 3764A Digital Transmission Analyzer.

Hard Copy Peripherals
HP 82906A Printer.
HP 7470A Plotter.

System Software
HP 37080A for use with HP 3781A/3782A.
HP 370808 for use with HP 3781B/3782B.
HP 37080C for use with HP 3764A.

HP 3708A Specifications Summary
Noise Generation
Outputs: "Noise only" or "noise + carrier (+ auxiliary interferer if
desired)".
Absolute accuracy of noise power: ± 0.25 dB in range +6 to -10
dBm at 23 ± 3°e.
Accuracy of carrier to noise power ratio: ± 0.35 dB over range:
C = +1 to -5 dBm, C/N = 10 to 30 dB.
Maximum noise power output: +6 dBm "noise only" output.
odBm "noise + carrier" output.
Band-limiting filters: four fixed internal filters plus external filter
facility with range 10- 200 MHz.

Interference Signal Inputs
Auxiliary Interferer (i.e., in addition to Noise Injection)
Input: Broadband (10 to 200 MHz) fixed loss path (typically 15 dB)
to IF output.
Interferer Only (i.e., Instead of Noise Injection)
Input: Broadband (10 to 200 MHz), acceptable signal level typically
-30 dBm. Injection level determined by HP 3708A.
Accuracy of ell power ratio: ± 0.35 dB in range C = + 1 to -5
dBm, C/I = 10 to 30 dB, 23 ± 3°C for 70, 140 MHz (± 10 MHz)
interferer.

Power Measurement
Absolute Accuracy: ± 0.05 dB at 0 dBm 23 ± 3°C, 70/140 MHz
after calibration using internal reference tone.
Resolution: 0.01 dB.

Options
Std: Signal connectors impedance, 75 ohms nominal unbalanced to
GND. Reference tone oscillator frequency is 70/140 MHz.
001: Signal connectors impedance, 50 ohms nominal unbalanced to
GND.
Special Options: Reference tone oscillator frequencies, other than
the standard values, are available on a special order basis.

HP 370BA Noise and Interference Test Set $13,400

HP 3708A ~:rp
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HP 3708A Noise and Interference Test Set
The HP 3708A Noise and Interference Test Set offers an accurate,

yet simple, method of simulating microwave radio fade conditions.
Designed for operation in the IF section of a digital or FM microwave
radio, HP 3708A will add calibrated levels of white noise and/or in
terference signals to the radio IF carrier. A built-in power meter and
microprocessor control enables the radio IF carrier power to be sam
pled by the HP 3708A at the point of noise injection and the noise
density adjusted automatically to maintain a constant carrier to noise
ratio even in the presence of receiver carrier level variations. A sim
ple, yet powerful interference test facility is also included in the HP
3708A, allowing an external broadband signal to be mixed with the
radio IF carrier along with/instead of the injected noise. Additional
capability provided within the instrument includes
• True RMS IF power meter
• High stability 0 dBm reference tone
• Direct noise bandwidth measurement.



TELECOMMUNICATIONS TEST EQUIPMENT
Selective Level Meter and Synthesizer
Models 3586A1B & 3336A1B
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General
The HP 3586A/B Selective Level Meters and HP 3336A/B

Tracking Synthesizers offer the high performance necessary to meet
the demanding requirements in the design, manufacture, commis
sioning and maintenance of Frequency Division Multiplex (FDM)
systems. The HP 3586 and HP 3336 "A" models meet CCITT re
quirements, and the "B" models meet North American (Bell) stand
ards. Both are fully programmable over the HP Interface Bus. The
HP 3586A & B Selective Level Meter provides a unique combination
of features, including wideband power and optional telephone impair
ment measurement of impulse noise, phase jitter, noise with tone, and
signal-to-noise with tone ratio. The HP 3586A & B's wide frequency
coverage to 32.5 MHz allows measurements to be made at
both voice channel and carrier frequencies. Microprocessor control
adds many ease-of-use features such as amplitude offset measure
ments of tone and noise level in units of dBmO, dBmCO, or dBpWO.
Convenience features include simultaneous analog and digital level
displays, precise frequency setting with HP's fractional N synthesized
local oscillator, accurate frequency counter and tone measurements
with automatic channel alignment for 800 Hz (CCITT) or 1004 Hz
(Bell) test tone or carrier frequency reference.

The HP 3336 AlB SynthesizerILevel Generator is an excellent
precision tracking signal source for the HP 3586A and B Selective
Level Meter. When the Selective Level Meter and Synthesizer are in
the tracking mode, the frequency of the synthesizer is automatically
set to the frequency of the SLM. Frequency overage is 10 Hz to 20.9
MHz, making the HP 3336 A and B useful for telephone circuit loop
testing on most FDM systems, transfer function and distortion mea
surements in telecommunications manufacturing.
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North American (Bell) and CCITT Requirements
The HP 3586A & B Selective Level Meter and HP 3336 A & B

SynthesizerILevel Generator are designed to meet most world-wide
connector and impedance requirements for both carrier and voice
channel measurements. Special or regional connectors can be provid
ed by option or special request.
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Input Configuration
CCITT Requirements

General Purpose Features
The HP 3336 AlB Synthesizer provides wide band sweep capabil

ity-sweep the full frequency range (or as little as two microhertz),
log or linear, single or continuous. Single phase lock loop design
means the sweep is phase continuous and you can modulate with AM
to 50 kHz or PM to 5 kHz. Ten storage registers can be used to keep
different test settings available for repetitive test. All necessary func
tions on the HP 3336 AlB can be remotely programmed by HP-IB
control for automatic testing.

Designed-In Serviceability
The HP 3586 AlB Selective Level Meter and the HP 3336 AlB

SynthesizerILevel Generator have been designed for reliable opera
tion and excellent accessibility with many useful service features.

HP 3586A SLM 75 n/lO kn Unbalanced
150 n, 600 n/l0 kn Balanced

HP 3336A Synthesizer 75 n Unbalanced
150 n. 600 n Balanced

HP 3336A Synthesizer/Level Generator (CCITT)

FDM Testing
The flexible output section allows different connectors to be provid

ed either by option or special request. Frequency entry is accom
plished by keyboard or analog control for manual tuning or frequency
stepping of any digit.

The Amplitude Blanking feature allows testing of operational
FDM systems without disturbing adjacent channels while the fre
quency is changed. The output is blanked to less than -85 dBm until
the next desired frequency is reached.
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HP 3586A Selective Level Meter (CCITT)

North American (Bell) Requirements
HP 35868 SLM 75 WIO kn Unbalanced

124 n. 135 n, 600 nllo kll Balanced

HP 33368 Synthesizer 75 n Unbalanced
124 n, 135 n, 600 n Balanced

Carrier Frequency and Voice Channel
The HP 3586A & B can make both carrier frequency measure

ments to 32.5 MHz and voice channel measurements from 50 Hz to
100 kHz.

You can measure tone levels, idle channel noise or weighted noise
at voice channel, then compare at carrier frequency.

Transmission Impairments
The Transmission Impairments capability permits phase jitter,

weighted noise, noise-with-tone, signal-to-noise-with-tone ratio, and
single level impulse noise measurements. The HP 3586A's capability
to make these transmission impairment measurements at both FDM
voice channel and carrier frequencies is unique.

Frequency and Amplitude Precision
The HP 3336 AlB provides frequency resolution of one microhertz

(.000001 Hz) up to 100 kHz and one millihertz (.001 Hz) to 20.9
MHz. Level accuracy is ±.15 dB at full output over the full frequency
range with ±.12 dB optional. Harmonic levels are more than 60 dB
down up to I MHz and more than 50 dB down up to 20.9 MHz,
performance not previously available in a synthesizer.

Fully Programmable
HP-IB control is standard, allowing automatic operation to be con

trolled by a desktop calculator such as the HP Model 85B, HP
9816A, Series 200, or by a main frame computer, such as the HP
1000. FDM tests such as surveillance can be made from a remote
location to reduce maintenance costs and increase troubleshooting ef
ficiency. See page 159 for information on HP 3046 AlB selective level
measuring system.

High Impedance Accessory Probes
Models HP 15580A and HP 15581 B unbalanced high impedance

probes and model HP 15576A balanced high impedance probe are
available for use with the HP 3586A/B to facilitate bridging mea
surements.



Intermodulation distortion: 60 dB below full scale. 200 Hz to 50
kHz offset; 70 dB below full scale, 50 kHz to I MHz offset.
Wideband power accuracy: after calibration, 100 dB range, aver·
aging on, -45 to +20 dBm.

Frequency

Signal
Input

75 l2 Unbalanced

124 n Balanced

135 I! Balanced

150 n Balanced

600 n Balanced

HP 3586A HP 3586B

50 Hz to 325M Hz

50 Hz to 108 kHz

I ±2.0dB ±1.0dB

200 Hz 20 kHz

Noise Floor (full scale seltmg

I ±2.0dB I
10 MHz 32.5 MHz

:~5 to '; 20 dBm)

Adjacent channel rejection: 75 dB minimum at ±2S50 Hz, 3100
HzBW.
Passband flatness: ±0.3 dB.

Disto,ttion
Harmonic distortion: -70 dB below full scale (:>4 kHz on 7511
and 600 n inputs), low distortion mode.

dB Below Full Scale AccuraCy Correction

oto -20 dB ±.25 dB
-20 to -40 dB ±.50 dB
-40 to -80 dB ±2.0 dB

HP 3586 (CCITI) HP 3586B IN. American)

20 Hz 20 Hz
400 Hz 400 Hz
3100 Hz 3100 Hz

Psophometric C·Message
Noise Weighting Noise Weighting

Balance

Demodulated Audio OUtPlt
Output Level: 0 dBm into a 600 Q load, adjustable.
Output Connector: mates with WECO 347A.

HP-IB Interface Functions: SH I, AHI, T6, TEO. L4, LEO, SRI,
RLl, PPI, DCI, DTI, CI, C3, C2S.

Additional Options
HP 3586A (CCITT)

Opt 001: 75 n input connector option. Siemens 1.6/5.6 mm coaxial
connector replaces BNC.
Opt 004: High Stability Frequency reference 10 MHz oven stabi
lized reference oscillator improves frequency stability to ±2 x
1O-7/year.

HP 3586B (N. American)
Opt 001: 75 nand 124 11 input connector option. Changes 75 n
input connector to mate with WECO 358A and 124 \! input to mate
with WECO 372A.
Opt 004: High Stability Frequency reference. Same as Opt 004
HP 35S6A.

AUXiliary Signallnputs/Oulpl\ts

Tracking generator: 0 dBm rear panel tracking output.
External reference input: 1 MHz, 10 MHz or sub-harmonic input.
Reference output: 10 MHz. +S dBm output.

Connector Options
Opt 001 (HP 3586A): 75 ohms mates with Siemens 1.6/5.6 mm
coaxial.
Opt 001 (HP 3586B): 75 ohms mates with WECO 35SA.

124 ohms mates with WECO 372A.
(Contact local sales office for other special connectors.)

Return loss: -30 dB (50/75 11); -25 dB (600 n).

Input Frequency Balance

124 U 10 kHz to 10 MHz -36 dB
135Uor 150U 10 kHz to 1MHz -36 dB
600 U 50 Hz to 108 kHz -40 dB

Signal Inputs

The noise floor for full scale settings of -30 to +24 dBm will be SO
dB below full scale for> 100 kHz, or 60 dB below full scale for < 100
kHz.

HP Model Impedance Frequency Mating Connector

3586A 75 ohms unbalanced 50 Hz to 325 MHz BNC

150 ohms balanced 4 kHz to I MHz Siemens 3·prong

600 ohms balanced 50 Hz to 108 kHz 9 Rei 6 AC

3586B 75 ohms unbalanced 50 Hz to 32.5 MHz WECO 439/440A

124 ohms balanced 4 kHz to 10 MHz WECO 443A

135 ohms balanced 4 kHz to I MHz WECO 241A

600 ohms balanced 50 Hz to lOB kHz WECO 310

Frequency Bandwidth Noise Level

100 kHz to 32.5 MHz 3100, 1740, 2000 Hz -116 dBm

20 Hz, 400 Hz -120 dBm

10 kHz to 100 kHz All -105 dBm

::+: 40 dB ::+: .20 dB ::+: .25 dB

+ 95 dB ::+: .75 dB

+20

Amplitude

Measurement range: +20 to -130 dBm.
Amplitude resolution: .01 dB.
Level accuracy: 10 dB autorange, low distortion mode, after cali
bration. 20 Hz and 400 Hz BW below -SO dBm.

75 n Input

Input Level
dBm

-80

-100

200 Hz 20 kHz 18 MHz 32.5 MHz
124 (llnput (HP 3586B): ±0.6 dB, 4 kHz 1010 kHz; ±.35 dB, 50 kHz to 5 MHz: +50 dB, 10 kHz to 50
kHz, and 5 MHz 1010 MHz for +20 to -80 dBm
135 W150 (l input (HP 3586A or B): ±0.6 dB, 4kHz to 10 kHz: ±.35 dB 50 kHz to 1MHz, ±.50 dB 10
kHz to 50 kHz for +20 to 80 dBm.
600 (l input (3586 AlB): ±.35 dB 200 Hz to 108 kHz for +20 to -80 dBm.

Level accuracy:100 dB range (after calibration): add correction
to 10 dB auto-range accuracy for dB below full scale. (Not required
when in 10 dB autorange).

o

Dyr'dffilc RangE'
Spurious Responses

Image rejection (100-132 MHz): -SO dBc.
IF rejection: 15625 Hz, -SO dBc; 50 MHz. -60 dBc.

Non-harmonic spurious signals: > 1600 Hz offset, -80 dBe; 300
Hz to 1600 Hz offset, -75 dBc.

The 124 Q. 135 n, 150 Q and 600 11 inputs are usable over wider
frequency ranges. but are not specified in under and overrange opera
tion.
Frequency resolution: 0.1 Hz.
Center frequency accuracy: ± I x 1O-5/year (±2 x 1O- 7/year with
option 004).
Counter accuracy: ±I.O Hz in addition to center frequency accura
cy for signals within the 60 dB bandwidth of the IF filter chosen or
grea ter than -100 dBm (largest signal measured).
Frequency display: 9 digit LED.

Selecllvlty
3 dB Bandwidth, ±10%



TELECOMMUNICATIONS TEST EQUIPMENT
Selective Level Metm'lSynthesizer
Models 3586A1B and 3336A1B (conI.)

HP 3336 A & B Abbreviated Specifications
(See data sheet or manual for complete specifications)

Frequency
Frequency Range of Signal Outputs

Probe power: front panel dc output for HP active high impedance
accessory probes.
HP-IB Interface Functions: rear panel interface meeting IEEE 488
1978 for remote operation. Used for tracking synthesizer interface.
SHI, AHI, T6, L3, SRI, RLl, PPO, DCI, CO, EI.
Additional outputs: rear panel demodulated audio; phase jitter
meter.

General
Operating Environment
Temperature: 0° to 55°C.
Relative humidity: 95%, 0° to 40°C.
Altitude: .,; 15,000 ft; .,;4600 metres.
Storage Environment
Temperature: -40°C to 75°C.
Altitude: ";50,000 ft; .,; 15,240 metres.
Power: 100/120/220/240 V, +5%, -10% 48 to 66 Hz, 150 VA.
Weight: 23 kg (50 Ib) net; 30 kg (65 Ib) shipping.
Size: 177 mm H x 425.5 mm W x 466.7 mm D (7" x 16.75" x 18.38").

S;4,900
'ldd $100

Price

:ldJ SI00
ddd S7 SO

$4,900
add S100
ddd :1>650
add 5650

$10,300
add S100
"Jd 57 SO
$10,300

HP 3588A Selective Level Meter (CCITT)
Opt 001: 1.6/5.6 mm 75 !! Connector
Opt 004: High Stability Frequency Reference

HP 3586B Selective Level Meter (N. American)
Opt 001: 75!! Connector mates with WECO 358A
and 124!! Connector mates with WECO 372A
Opt 004: Same as HP 3586A

HP 3336A Synthesizer/Level Generator (CCITT)
Opt 001: 1.6/5.6 mm 75 !! Connector
Opt 004: High Stability Frequency Reference
Opt 005: High Precision Attenuator

HP 3338B Synthesizer/Level Generator
(N. American)

Opt 001: 75!! WECO 358A, 124!! WECO 372A
Opt 004, 005: Same as HP 3336A

Ordering Information

Operating Environment
Temperature: 0° to 55°C.
Relative humidity: ";85%,0° to 40°C.
Altitude: ";15,000 ft., .,;4600 metres.

Storage Environment
Temperature: _50 0 to +65°C.
Altitude: .,; 50,000 ft., .,; 15,240 metres.
Power requirements: 100/120/220/240 V, +5%, -10%, 48 to 66
Hz, 60 VA, (100 VA with all options), 10 VA standby.

Size: 132.6 mm high x 425.5 mm wide x 425.5 mm deep (5 114 "x 16314"
x 16'14".)
Weight: Net wt., 10 kg (22Ib). Shipping wt., 15.5 kg (34Ib).

General

Spurious: all non-harmonically related signals will be more than 70
dB below the fundamental or -100 dBm (-115 dBm with option 005
except 150 or 600 !!), whichever is greater.

Phase Offset
Range: ± 719.9 ° with respect to arbitrary starting phase or assigned
zero phase.
Resolution: 0.1 ° .
Increment accuracy: ±0.2°.
Ambient stability: ± 1.0 degree of phase per degree C.

Frequency Sweep
Sweep time: linear sweep, 0.01 s to 99.99 s; single log sweep, 2 s to
99.99 s; continuous log sweep, 0.1 s to 99.99 s.
Maximum sweep width: specified frequency range of selected out
put.
Minimum sweep width: log sweep, I decade; linear sweep, mini
mum sweepwidth (Hz) = 0.1 (Hz/s) x sweep time(s).
Phase continuity: sweep is phase continuous over full frequency
range.
Sweep flatness: ±0.15 dB, fast leveling, 10kHz to 20 MHz,
0.03 s sweep time; ±0.15 dB, normal leveling, 50 Hz to I MHz, 0.5 s
sweep time.

Amplitude modulation: modulation depth, 0 to 100%. Modulation
frequency range, 50 Hz to 50 kHz.
Phase modulation: range, 0 to ±850°. Linearity, ±0.5% from best fit
straight line. Modulation frequency range, dc to 5 kHz.
External leveling: input from an external voltage source to regulate
the signal amplitude at a remote point.
HP-IB Interface Functions: rear panel interface meeting IEEE 488
1978 for remote operation. Used for tracking synthesizer interface.
SHI, AHI, T6, U, SRI, RLl, PPO, DCI, CO, EI.

Options

Option 001, HP 3336A1B Synthesizer/Level Generator
1.6/5.6 mm 75!! input, (HP 3336A). 75!! mates with WECO 358A,
(HP 3336B). 124!! connector mates with WECO 372A, (HP 3336B).

Option 004, High Stability Frequency Reference
Aging rate: ±5 x 10-8/week after 72 hours continuous operation
±I x 10-7/month after 15 days continuous operation.
Ambient stability: ±5 x 10-7 maximum, 0° to 55°C.

Option 005, high accuracy attenuator: improves level accuracy
and spurious level. See main specifications.

±12 dB

± .16 dB

±.18 dB

± .22 dB

20.9 MHz

HP 33368

75 !! Output
with Option 005*

dBm
+7.00),---------,

10 Hz to 20999 999 999 MHz

HP 3336A

10MHz

75 !! Output

135 (J Balanced

600 (J Balanced

Signal Output

150 (J Balanced

124 (J Balanced

75 (J Unbalanced

± .15 dB

± .25 dB ± .30 dB ± .35dB

± .30 dB ± .35 dB ± AOdB

± .35 dB ± .40 dB ± A5dB

dBm
+ 7.00

-3.00

-13.00

- 33.00

-72.99
10Hz

'hi9h accuracy attenualor
1240 output: 50 kHz 10 10.9 MHz ± .15 dB -8.2310 1.76 dBm. ±0.3 dB - 18.23 to -8.24 dBm, ±.35
dB -38.23 to -18.24 dBm ±.4 dB -78.23 to -38.24 dBm.
135011500 output: 10 kHz (0 2.09 MHz. ±.17 dB -8.23 to +1.76 dBm. ±.32 dB - 18.23 to -8.24
dBm. ±.37 dB -38.23 to -18.24 dBm, ±.42 dB -78.23 to -38.24 dBm.
600 output: 200 Hz to 109.9 kHz, ±.30 dB -3.00 to +7.00 dBml ±AO dB - 13.00 to 2.99 dBm, ±.45
dB -33.00 to -12.99 dBm ±.50 dB -72.9910 -32.99 dBm.
1. Add ±.03 dB for 0° 10 55°C operation.
2. Warm-up time is 30 minules.
Amplitude blanking: < -85 dBm output during blanking
Spectral Purity

Phase noise: <-72 dB, HP 3336A and HP 3336B, for a 3 kHz
band, 2 kHz either side of a 20 MHz carrier.
Harmonic level: -35 dB, 10 Hz to 30 Hz; -50 dB, 30 Hz to 50 Hz;
-60 dB, 50 Hz to I MHz; -55 dB, I MHz to 5 MHz; -50 dB, 5
MHz to 20 MHz.

All balanced outputs are usable over wider frequency ranges but are
not specified in under and overrange operation.

Resolution: I ILHz for frequencies < 100 kHz, I mHz for frequen
cies ?: 100 kHz.
Aging rate (instruments without option 004): ±5 x 10-6/year
(20° to 30° C).
Warm-up time: 30 minutes.

Amplitude

Range: 75 and 600 !! outputs: -72.99 to + 7.00 dBm.
124, 135 and 150!! outputs: -78.23 to + 1.76 dBm.
Level accuracy, 20° to 30°C



TELECOMMUNICATIONS TEST EQUIPMENT
Selective Level Measuring System

Model 3046A1B

• Low cost FDM surveillance
• Stored CCITT or Bell FDM pians
• Synthesizer frequency accuracy

• 0.2 dB amplitude accuri'cy
• Voice channel impairme11~;
• Plotting and storage of <:lata

Tabular and Graphic Outputs
An automatic system will collect large amounts of data in a short

time, making effective presentation of the results vital. In addition to
a variety of tabular listing formats, the Selective Level Measuring

system operation and to help identify the faulty component in case of
a failure.

For applications requiring a precision signal source, an HP
3336A/B Synthesizer/Level Generator can be added to the system.
A 0 dBm tracking source is standard with the HP 3586A/B.

~:nJ~. :
SYSTEMS

3084
kHz

1824
Fr .. ~

r.ASTEF. GROUP 1
GF.·OUP PILOT':,

I

- 20. 1

-1:-.(

- 2 e . ~~,u"""".LW.
'564

TLP -.2111 dBn,
1.2 ' 32 t:." 1 1

AMP
dBmO
-1~ 5

System Configuraton
A standard HP 3046A/B consists of an HP 3586A/B Selective

Level Meter with Transmission Impairments and two copies of the
appropriate system software, contained on data cartridges. An HP-85
desktop computer is also required and may be ordered as part of the
system. A minimum controller configuration includes the Hp·85B, a
82936A ROM Drawer, an 00085-15004 Matrix ROM and the
82937A HP-IB interface..

System software consists of FDM surveillance programs with
stored CCrTT (HP 3046A) or Bell (HP 3046B) plans, and system
test software. The system test software can be used to verify proper

HP 30468

Introduction
The HP 3046A/B systems are designed to automate measurements

made on Frequency Division Multiplex (FDM) systems. These in
clude tests such as pilot levels, carrier leaks and slot noise. The sys
tem, with all of its measurement power, requires no computer
background to operate. Surveillance programs are configured simply
by making choices from a series of measurement menus. The HP
3046A is designed for CCITT applications, while the HP 3046B
meets North American (Bell) requirements.

This system is ideal for automating surveillance and routine main·
tenance on a local basis for small to medium capacity systems. Hew
lett-Packard also provides automatic test el(uipment for large
capacity FDM systems, using a distributed approach. See page 85
9.14 for a description of these automatic test systems. With a distrib
uted system, remote selective level meters (SLMs) can be monitored
from a central computer. With a local system such as the HP
3046A/B, each SLM computer is independent, making installation
and operation easier, and the system more mobile.



TELECOMMUNICATIONS TEST EQUIPMENT
Selective level Measuring System
Model 3046A1B (cont.)

$650

10,900

$10.900

$100
$750

$4.900
$100
$650

Ordering Information Price
HP 30468 Selective Level Measuring System $0

By ordering the system instrumentation and controller under this
model number, total system compatibility is insured.
UP 3046A SLM System Instrumentation and Software
(CCITT)
HP 3046B SLM System Instrumentation and Software
(Bell)
001: Special Connector (HP 3586A/B Option 001)
004: High Stability Frequency Reference
(HP 3586A/B Option 004)
100: Add HP 3336A/B Synthesizer/Level Generator
101: Special Connector (HP 3336A/B Option 001)
104: High Stability Frequency Reference
(HP 3336A/B Option 004)
105: High Accuracy Attenuator (HP 3336A/B Option
005)
400: Locking Cabinet for Standard System $1,725
450: Locking Cabinet for System with Synthesizer $1,975
480: 220 V Operation $0
HP 85B Controller configurations are priced beginning at $4.130
Consult the HP 3046S System Configuration Guide for further details.

Physical Parameters
Temperature: 5 to 40°C
Relative humidity: 95%, 0 to 40°C
Altitude: :<::4600 metres, 15,000 feet

System Performance
FDM Carrier Tests
Pilots

HP 3046A (CCITT): Group, Supergroup, Mastergroup, Super
mastergroup, and Hypergroup.

HP 30468 (North American): Group, Supergroup and Master
group pilots. Non-standard pilots can also be measured.
Carrier leaks: Channel, Group and Supergroup.
Test tones: 1010 Hz or 800 Hz (HP 3046A) or 1004 Hz (HP
3046B) and custom tones.
Signalling tones: 2600 Hz (HP 3046B)
Channel Noise and Slot Noise

HP 3046A: Flat or Psophometric weighting
HP 30468: Flat or C-Message weighting

Other Tests
Transmission Impairments

Phase Jitter
Weighted Noise with 3100 Hz channel filter
Noise with Tone (notched noise)
Impulse noise can be measured and graphed over any period of
time up to 90 minutes

Spot frequency: in the spot frequency mode, the HP 3046 can mea
sure and print the level at a single frequency. The point to be mea
sured can be defined by frequency or FDM number. Wide band
power can also be measured and printed out in this mode.
System verification: the system verification program verifies opera
tion of the HP 3586A/B and the HP 3336A/B, and can be used to
locate the source of a hardware failure.

General
System Specii'ications

System accuracy specifications are identical to those of the HP
3586A/B and HP 3336A/B; see pages 157 and 158.
Measurement speed: 0.5 seconds/reading with no range change;
1.3 seconds/reading with range change; 3.3 seconds/reading with
range change and Auto-cal.

Access switch: An access switch and switch controller can be added
to the system with simple program modifications. The recommended
controller is the HP 3755A, with several compatible switches availa
ble.

Option 400 cabinet with locking drawer

Recommended Accessories
Disk drive: A disk drive, such as the HP 8290lM or HP 912lD pro
vides much faster access to programs and data. This is highly recom
mended if the level of system interaction is expected to be high. These
drives interface the system via HP-IB (HP-IB cable not supplied;
ROM included with HP 85B computer only.)

Timed Measurements
Every printout of test results includes time from turn on or time of

day, and the date. The system also provides for delayed start of test
and/or repetition of the test at timed intervals. This makes it easy to
run a test at night or over a weekend and monitor system performance
over time.

Provision for Custom Plans
An "array sweep" is available for testing of non-standard FDM

plans. Each of four arrays has a capacity of 100 custom frequencies.
Carrier tests can be performed at each test frequency, tested against
limits and plotted or printed. Once an array of custom frequencies
and the test at each is entered, it can be stored on tape for easy access.

Storage of Tests and Data
Tests are performed with an automatic system in much the same

way they are done manually. First, the measurement parameters (fre
quency, bandwidth, etc.) are set, and then the measurement is made.
The SLM System provides for storage of test parameters on the com
puter's built-in tape. With this feature often used test set-ups can sim
ply be recalled from tape rather than having to be re-entered each
time the test is run. In addition, a program can be stored in a file tha t
will load and run when power to the computer is cycled. In this way a
complicated series of tests can be run simply by turning the computer
off and then on.

The system can also store measured data for future reference.
Short term storage is automatic and has a capacity of 600 readings.
This means that measured data can be retrieved any time after a test
has been run. If an overnight test were run with only errors printed,
this feature would allow printing or plotting of all the data in the
morning.

Permanent storage on tape is also provided. This storage allows
comparison of today's readings with those taken weeks or months ear
lier (limit is 600 readings). Data stored includes test limits, TLP, and
the time of day and date when the measurement was made.

(SLM) System provides graphics-the ability to plot measured re
sults. A plot of hundreds of data points can be analyzed in seconds,
providing real insight into the condition of the system. With only a
tabular listing, interpretation of hundreds of data points is difficult if
not impossible. An active marker is provided to read the amplitude of
any point on the graph to 0.01 dB resolution and to list FDM number
and frequency.



TELECOMMUNICATIONS TEST EQUIPMENT
70 MHz Modulator/Demodulat~r

Model 3717A
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• Up to 5 pre-ide-emphasis networks
• Video and telephony inputs and outputs
• Service channel provided

• Built-in 15 dB opell-end2o CJt t 2n:,ator
• Optional HP-IB control
• Optional balanced BB input dnd Qut:Jut
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The HP 3717A 70 MHz Modulator/Demodulator can be used in
microwave radio link systems to enable BB qualitative measurements
to be made at non-demodulating repeater stations.

Standard measurement practice for the alignment and mainte
nance of microwave radio links involves two specific categories of
tests, i.e. swept response measurements and BB qualitative measure
ments. Normal practice is to align a microwave radio initially by us
ing swept response techniques such as those provided by an MLA.
After these measurements have been completed successfully, qualita
tive measurements such as white noise loading, TV waveform testing,
and BB frequency response are performed at the BB terminals of the
microwave radio to verify operational performance.

However, the optimum swept response does not always produce the
best possible qualitative figure. When this happens it may be necessa
ry to isolate the faulty section by performing qualitative measure
ments from BB terminal stations to IF repeater stations, or vice versa.
To do this, a high quality wideband test modulator or demodulator is
required. The HP 3717A provides this capability.

Specifications Summary
Back-to-Back Performance (telephony)
BB Frequency Response (with or without emphasis)

50 Hz to 10 MHz: ±0.2 dB.
50 Hz to 20 MHz: ±3 dB.

Noise Loading Performance
At manual loading for all slots, 70 to 7600 kHz (1800 chan
nels with emphasis): ~25 pWOp (57 dB NPR).
Thermal: mod/demod is thermally dominated and will typically
tolerate a 6 dB overload with no degradation.

Spurious Response
300 kHz to 10 MHz: ~ -72 dBmO.

Back-to-Back Performance (video)
BB Frequency Response

5 Hz to 10 MHz: ±0.2 dB.
Square wave tilt (50 Hz): <1.0%.
Dill. Gain (4.43 MHz)*: ~0.7%.

Dill. Phase (4.43 MHz)*: ~0.7°.
"Measured on an HP Microwave Link Analyzer with a tesl tone of 4.43 MHz.

Options

Connector Options-Select Any One.
Std: BNC
003: Siemens small.
004: commercial equivalent of WECO 477B balanced
input.

Emphasis networks-up to five may be installed and
should be specified with every order. Other emphasis
networks are available to special order.

CCIR
011: 24 channel emphasis.
012: 60 channel emphasis.
013: 120 channel emphasis.
014: 300 channel emphasis.
015: 600 channel emphasis.
016: 960 channel emphasis.
017: 1260 channel emphasis.
018: 1800 channel emphasis.
021: 525 line emphasis.
022: 625 line emphasis.
023: 819 line emphasis.

Bell
031: Bell 600 channel emphasis.
032: Bell 900 channel emphasis.
033: Bell 1200 channel emphasis.
034: Bell 1500 channel emphasis.
035: Bell 1800 channel emphasis.

Miscellaneous options
100: HP-IB.

HP 3717A 70 MHz Modula!orlDemoduiator

Prices
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TELECOMMUNICATIONS TEST EQUIPMENT
Microwave Link Analyzers and Accessories
Models 3711A/3712A, 3750A

• Test analog and digital radios
• Isolate and characterize causes of intermodulation dis

tortion in wldeband FM microwave radios

70/140 MHz IF MLA System

• Baseband and IF interfaces
• 70/140 MHz IF capability
• Selectable combinations of BB test tones

HP 3711A IF/BB Transmitter
HP 3791 B BB Transmitter (Plug-in)
HP 3712A IF/BB Receiver
HP 3793B Ditt. Phase Detector (Plug-in)

The Microwave Link Analyzer (MLA) is available as a dual
70/140 MHz IF frequency HP 3711A/3712A system.

For microwave radio stations employing both 70 MHz and 140
MHz intermediate frequencies, the dual IF MLA is an economical
way of providing a complete range ofdedicated measurements at both
IF's.

The HP 3711A/3712A isolates and characterizes causes of in
termodulation distortion in wideband microwave radios. It has appli
cations in both analog and digital radio systems. Measurements
performed by the MLA include:

• BB power, gain, and loss
• IF power, gain, and loss
• modulator/demodulator deviation sensitivity
• modulator/demodulator linearity
• modulator/demodulator group delay
• swept IF amplitude response
• swept IF group delay
• swept IF return loss
• BB and IF differential gain (HF linearity)
• BB and IF differential phase (HF group delay)
• BB return loss

When used with the HP 8620C/86200 Series RF Sweeper system
(equipped with the MLA interface option) and the HP 3730B RF
Down Converter, the swept measurements of the basic MLA can be
extended to RF. Pages 164 and 165 give further details about this RF
instrumentation (HP 3730B and 8620C).

Apart from the dual 70/ 140 MHz IF capability, with the full range
of measurements available at both frequencies, the HP
3711A/3712A MLA has many other refinements over earlier sys
tems. These include an improved marker system, an IF input frequen
cy counter, improved input sensitivity at -19 dBm, a slope control, a
16 dB dynamic display range, and X-Y Recorder facilities.

Another major contribution is the provision of an interface for the
HP 850lA Storage-Normalizer. Use of this instrument with the HP
3711A/3712A MLA provides digital averaging and normalizing fa
cilities. Further, measurement limit masks and adjustment instruc
tions can be displayed on the MLA screen when a desk-top computing
controller is used with the Storage-Normalizer.

A series of options are available with the MLA's, including:

• test-tone frequencies
• connectors
• balanced 124 fl baseband impedance
• sweep frequencies
• variable phase output of sweep signal



Connector Options
(HP 3711A/3791B/3712A only)

Siemens Siemens WECO WECO
Option 8NC Large Small 4778 560A

Std •
002 •
003 •
004 •
005 • HP 3750A Attenuator

Test-Tone (BB) Options
(HP 3791B/3793B only)

HP
37918/ Test·tone Frequencies
37938 83333 92.593 55.556

250 277778 92593
&500 &555556 &277.778 2.4 350 358 4.43 4.50 5.60 8.20 12.39

Options kHz kHz kHz MHz MHz MHz MHz MHz MHz MHz MHz

014 • • • • • •
016 • • • • • •
021 • • • • • •
022 • • • • • •
221 • • • • • •

The Hewlett-Packard Model 3750A is a reliable, accurate, gener
al-purpose 75 ohm attenuator for the frequency range 0 to 100 MHz.
Eight push-button switches can select any value of attenuation be
tween 0 and 99 dB, in I dB steps if necessary. +24 dBm can be accept
ed at the input which, because the attenuator is electrically
symmetrical, can be either of the two 75 ohm female BNC connec
tors.

All the attenuator components, including the switches, are mount
ed on printed circuit boards to reduce the number of interconnecting
leads and thus minimise stray capacitance and inductance. The
printed circuit boards are made of a material with a controlled dielec
tric constant to minimise the return loss - and metal castings encase
the printed circuit boards, screening them so that neither stray pick
up nor signal leakage is a problem. The result is a rugged, compact
attenuator which, because of its small size can be used almost any
where.

±O.I dB
±0.2 dB
±0.5 dB to 79 dB
±1.0 dB to 89 dB
±2.0 dB to 99 dB

Maximum input power: +24 dBm (250 mW)
Return Loss: 28 dB at either port when properly terminated
VSWR: 1.08:1
Insertion loss: 0.1 dB at 10 MHz

0.4 dB at 50 MHz
0.6 dB at 100 MHz

Specifications
Attenuation: 0 to 99 dB in I dB steps
Frequency range: 0 to 100 MHz
Impedance: 75 ohm
Accuracy: unit steps

decade steps
cumulative

Sweep Frequency Options (HP 3711A only)

Opt

Option 70 Hz LINE 70 Hz 50 Hz 100 Hz 18 Hz

Std • • •
006 • • •
007 • • •
015 • • •

Miscellaneous Options
008 (HP 3711 A only) Variable phase sweep output.
015 (HP 3793B only) Additional phase detector bandwidths of 90
and 180 Hz-must be used with 18 Hz sweep rate on HP 37llA
IF/BB Transmitter.
020 (HP 3712A only) CRT graticule illumination.
908 (HP 3711A/3712A only) Rack mounting kit.
910 Extra manuals.

Ordering Information
70/140 MHz system (HP 371IA/379IB/3712A/
3793B)
HP 3750A Attenuator

Price
S I0.' SO



TELECOMMUNICATIONS TEST EQUIPMENT
RF Down Converter
Model 37308

• RF to IF frequency conversion
• 1. 7 to 14.5 G Hz frequency range

• Extends test capability of MLA's to RF
• 70 or 140 MHz IF output
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HP 37308 Option 010 Down Converter mainframe with HP 37378 RF Module plug-in

Specifications
HP 37308 + 37368/78/88/98
Residual Performance

50 MHz Sweep 100 MHz Sweep
Width at 70 MHz Width at 140 MHz
centre frequency centre frequency

Amplitude Response 0.2 dB 0.3 dB
Group Delay 0.2 ns 0.3 ns
Diff Gain
(56 MHz test tone) 0.3% 0.5%
Diff Phase
(5.6 MHz test tone) 0.3' 05'

$635
$600
5535
5730
$400

$4.180
$5,360
$6,430
$7.500

$10,715

Prices
+$1.285

Ordering Information
HP 3730B Down Converter
HP 3736B RF Module 1.7 to 4.2 GHz
HP 3737B RF Module 3.7 to 8.5 GHz
HP 3738B RF Module 5.9 to 11.7 GHz
HP 3739B RF Module 10.7 to 14.5 GHz

The residual specifications quoted are measured using the FM Sweep
Input to reduce the residual contributions of the RF test source, and
using storage normalizer techniques to remove MLA receiver contri
butions. Further improvements in the residual performance can be
obtained by utilising the HP 3730B's unique tracking AFC facility.

Min RF input level: -15 dBm, typically (-40 dBm when Opt 010 is
fitted), for correct operation of MLA; however, min input level depen
dent on input sensitivity of MLA and RF-IF gain conversion of Down
Converter (HP 3711A/3712A MLA-min input sensitivity -19
dBm).

Size: 141 mm H x 425 mm W x 467 mm D (5.5 x 16.75 x 18.38 in.)

Power supply: 100, 120,220, or 240V ac, +5 -10%; 48 to 66 Hz;
consumption 100 VA max, including plug-in.

Weight: 11.9 kg (26 Ib) net, including plug-in.

Temperature range: 0 to 55°C, operating.

Options
010: 25 dB fixed gain amplifier, with 30 dB
(10 dB step) attenuator.

Accessories
HP 15600A Isolator: 3.7 to 4.2 GHz.
HP 15601A Isolator: 5.9 to 6.5 GHz.
HP 15602A Isolator: 7.1 to 8.5 GHz.
HP 15603A Isolator: 10.7 to 11.7 GHz.
HP 15609A Remote Extender Cable: 3 metre umbilical
cable.

The HP 3730B Down Converter and plug-ins provide RF to IF con
version and RF test capabilities for Microwave Link Analyzers
(MLA's). The 0.7 to 14.5 GHz RF range is accommodated by a series
of local oscillator plug-ins, allowing easy tuning to the desired operat
ing frequency.

The 3730B has dual IF capability which allows the Down Convert
er to interface with single 70 MHz or dual 70/140 MHz IF (eg HP
3711A/3712A) MLAs, or with wideband demodulators (eg HP
3717A) when white noise loading.

A tracking AFC and recovered sweep facility causes the local oscil
lator in the HP 3730B to track the incoming swept RF signal, thus
almost eliminating the swept component of the IF signal. This feature
is particularly useful in wideband applications. It allows the Down
Converter to be used in conjunction with an Up Converter and a con
ventional MLA to perform RF to RF measurements over bandwidths
of up to 250 MHz.

The tracking AFC facility also has advantages when operating over
conventional measurement bandwidths of a Microwave Link Analyz
er. Because of the effective sweep compression of the IF signal, the
residual distortions of both the Down Converter and Microwave Link
Analyzer receiver are reduced considerably.

Provision has been made for incorporating an isolator in the RF
input of the Down Converter. The standard RF input circuit of the
HP 3730B is broadband. However, for some measurement applica
tions, introducing a narrow band isolator can provide substantial ben
efits, eg improved input return loss, reduced L.O. leakage, improved
noise figure and increased input sensitivity

On a microwave radio route containing a number of repeater sta
tions, the local oscillator can be positioned above or below the carrier
frequency and this can vary from repeater station to repeater station.
This can cause difficulties when comparing MLA responses between
stations due to frequency axis inversion of the swept response. Select
ing upper or lower sideband operation on the HP 3730B overcomes
this.

Lengthy runs of RF cable between the Down Converter and the RF
test point can generate ripple responses which can mask the true mea
surement response. To avoid this problem, it is possible to remove the
Down Converter plug-in and mount this directly onto a waveguide
test point. The plug-in is then supplied with its power and mainframe
control signals via an umbilical cable (HP 15609A). The plug-in's IF
output is connected to either the HP 3730B or the measurement sys
tem, eg an MLA, via a cable of suitable length. This reduces the pos
sibility of erroneous measurements as only IF signals are transmitted
from the test point.

Option 0 I0 of the HP 3730B incorporates an additional IF section,
comprising a 25 dB fixed gain amplifier and a 30 dB stepped attenu
ator, to ensure that the IF signal level is sufficient to drive most
MLA's when operating at RF input levels below -12 dBm. Note that
no degradation of the residual performance specifications occurs
when this option is fitted.



TELECOMMUNICATIONS TEST EQUIPMENT
RF Sweeper MLA Upconverter Simulation

Models 8350, 8620C, 86200 Series RF Plug-Ins

• MLA upconverter simulator options 0.5 to 18.0 GHz
• Use with MLA or as a general purpose sweeper

• Swept and CW RF source
• Test digital & analog microwave radio systems & com

ponents

HP 8620C/86245A

phase over the specified frequency range. All plug-ins can be used
with MLA sweep widths of 100 MHz (200 MHz with Option H42) or
less. The following specifications supplement the standard HP 8620C
system specifications (covered on pages 515-521).

Description
The HP 8620C Sweep Oscillator and HP 86200 Series of RF plug

ins provide a high performance, solid state source for Microwave Ra
dio System tests via MLA Upconverter Simulation Options. These
permit accurate RF-to-BB, RF-to-IF and RF-to-RF distortion mea
surements to be made with the HP 3700 Series MLA System. The
plug-ins can also be used as standard sweeper plug-ins, with the only
basic difference being modified FM circuitry. The RF-to-RF mea
surements must be made in conjunction with the HP 3730B RF Down
Converter. This allows group delay, linearity, differential gain and
phase measurements to be made on RF devices and components with
in the Microwave Radio System. The HP 8350 Sweep Oscillator
Mainframe is also compatible with the HP 86200 series MLA option
plug-ins through the use of the HP 11869A Adapter (see page 503).

Specifications
The HP 8620C/86200 Series MLA Upconverter Simulation Plug

ins are optimized for group delay, linearity, and differential gain and

MLA Upconverter Simulation Plug-in Specifications (25°C)

Complementary Equipment
HP 8350 Sweeper Mainframe
HP 11869A Adapter
HP 8620C Sweeper Mainframe (required)

To properly interface the HP 8620C/86200 Series
plug-in to the item under test, the following are recom
mended for optimal performance:
HP 784C Directional Detector (1.7 - 12.4 GHz)

Flatness over any 30 MHz: < ±O.I dB
Equivalent source match: typically ~ 1.5

HP 116758 Leveling Cable Assembly (1.7 - 12.4
GHz)

Group delay: ~0.25 ns p-p (with 1.25 SWR at each
end)

Price
$4,565

$405
$3,865

$1.655

$655

Group Delay
HP Model Number' MLA Option MlA Freq. Range (nl) pop linearity (%) Oil!. Gain (%) Oil!. Phale (') FM Senl. Price W/MlA

Number (GHz) (MHz/V) Option
@277.7 kHz @5.6 MHz'

Acrols Any 30 MHz BW
86222AJB H80 0.5-2.4 <3 <2.5 <2.5 d N/S $7,025/8475
86235A 008 1.7-4.3 <2 <2.0 <2.0 <2 +20 $6080
86240C 3.6-8.6 <1 <0.5 <0.5 d +20 $7.525
862420 008 5.9-90 d <0.5 <0.5 d +20 $6180
86245A 008 5,9-12.4 <1 <0.5 <0.5 d +20 $8.980
862500 008 8.0-12.4 d <0.5 <0.5 <t +20 $6,280
86260A H82 12.0-18.0 <3 <2.5 <2.5 <3 N/S $6.680
'Internal leveling is standard on all HP 86200 series plug-ins. 'Except HP 86222AJB & B6260A which are tested @2.4 MHz.

For applications requiring better distortion specifications, HP also
offers plug-in systems which include a leveling cable and directional
coupler. These systems are available in the following bands: 5.8-6.5
GHz, 7.0-8.6 GHz, 10.7-11.7 GHz, and 12.2-12.7 GHz. The sys
tem specifications are as follows:
Group delay @ 500 kHz: <0.5 ns p-p

Linearity @ 500 kHz: <0.25%
Flatness: <±O.I dB
For more information consult your local HP Field Engineer.

The options shown after each plug-in provide the special MLA in
terface capability. Refer to pages 515-521 for details on other RF
Sweeper plug-in specifications and options.



TELECOMMUNICATIONS TEST EQUIPMENT
Remote Access and TEst System - RATES
Model 37100S

• Remotl31'i test private cirelli! s from a convenient cen
tral site without movinn froPl the keyboard of a com
puter terminal.

• Dramatically improve the Jroductivity of telephone
maintenance operations by reducing troubleshooting
and technician-travel time.

• Despatch repair technicians to fault locations with cer
tainty.

• Obsolete existing time-intensive 'jack field' test meth
ods

The HP 37100S Remote Access and Test
System

The HP 37100S Remote Access and TEst System (RATES) pro
vides the hardware, software and support for nationwide testing and
troubleshooting of voice frequency special service/private wire metal
lic telephone lines. Applications include testing of 2, 4, 6 or 8-wire
private circuits configured as either point-to-point or conference cir
cuits. These types of circuit can be accessed and tests carried out at
the remote site under control of a central site operator. Any number
of remote sites can be accessed allowing fault isolation to the particu
lar line section or bridge leg causing the problem. This ability to rap
idly test circuits reduces dramatically the time taken to restore faulty
circuits. The RATES system has been designed to be modular at all
levels providing solutions for the largest telephone company to the
smallest end user. This modularity allows expansion throughout: ad
ditional circuits, extra test features and more test personnel are all
easily accommodated.

How the System Operates
The RATES system uses the well proven HP 1000 A series range of

computers as the system controller. The computer, driven by the ap
plications software package (HP 37031 A), controls the remote site
access and test equipment using modem connection over dedicated or
dial-up telephone lines. To ensure that data sent to or received from
remote sites is unaffected by telephone line corruption, a specialized
error handling protocol is used for all communications.

An operator using a terminal connected to the central site comput
er interacts with the applications software to carry out the required
circuit tests. The applications software makes extensive use of graph
ics-style screen presentation to ensure a user-friendly man/machine
interface which relates directly to the tests being performed.

• Totally modular design means Hle system is suitable
for a wide range of installation

• User-friendly software means 110 special keyboard
skills are required.

• Software generated reports anc! features which save
time and effort.

• New compact low cost access and test equipment to
better suit the smaller installation.

Software Features to Save Time and Effort
Built into the software, as well as full control of the RATES hard

ware, are many other features which save both time and effort when
using the system:

• Tone Activated Loopback Device Control
Single key press activation of tone activated Loopback Devices.

• Soft Key Menu Driven
The screen displayed function key labels show the available tests.

• Sequences
The series of keys to complete a test can be stored as a sequence.

• Reports
Reports can be produced to aid system installation, planning, turn
up and maintenance.

• Diagnostic Routines
Operator invoked routines quickly verify system availability.

• Database-held Circuit Information
All information to test a circuit is held in the computer system
database.

• Easy Data Loading
A series of screen generated forms make entering information easy.

• Activity Logging
Operator and system activity are logged and can be viewed at any
time.



• Circuit Logs
The results of operator tests on a circuit are placed in that circuit's
log file, allowing instant reference anytime.

• Circuit Log Archiving
A comprehensive archiving system allows all log files to be trans
ferred to cartridge tape.

• Networking
Using the DS 1000-IV Distributed Systems software the system
can be expanded by having many computers interconnected to give
a transparent distributed systems architecture.

Central Site Computer System
The central site computer system can be expanded at all levels. Ad

ditional terminals and additional remote site communications
modems can all be easily accommodated. For applications with up to
14 operator terminals (typical), the HP 1000 A600+ Computer is
recommended. For up to 24 terminals (typical), the more powerful
A900 is required. The size of disc memory required is dependent on
the number of circuits to be accessed and disc sizes range from 28 to
130 Mbytes. For very large systems more than one unit can be used.

Remote Measurement Site Hardware
The remote site equipment is available in two forms with differing

physical size and feature set:

Series 30 RATES
For applications requiring basic access and test functions with low

cost compact equipment, the Series 30 family of RATES modules is
ideal. The Series 30 modules are 23 in. rack mounting and for sites
requiring access to between 24 and 96 4-wire circuits the access and
test functions are combined in the one module· the Access and Test
Unit (ATU). Expansion is easily accommodated by installing Twin
Access Modules (TAMs) which allow access to a further 24 - 1924
wire circuits. Up to 7 TAMs can be 'chained' onto an ATU to give
access up to 1440 4-wire circuits. A maximum of two test instruments
can access a 'chain' simultaneously and access to a single circuit
causes blockage to a further 95 (i.e. blockage is I in 96). The Series
30 equipment is fully compatible with other RATES equipment and
where necessary a mixture can be used to give further site expansion
to a maximum of 40300 4-wire circuits. The basic building blocks of
the Series 30 family include:

HP 37130A Twin Access Module (TAM): 24 - 192 4-wire circuits

HP 37140A Access and Test Unit (ATU): access to 24 - 96 4-wire
circuits with combined control measurement and test.

Series 50 RATES
The Series 50 RATES modules are designed for applications re

quiring a higher level of access activity and extra features not availa
ble in Series 30 equipment. These enhancements include:

• Lower Blockage
Up to 4 test instruments can be connected to a Series 50 module
chain and a single access blOCks access to only 23 circuits (i.e.
blockage is I in 24).

• A Split and Terminate Option (S&T)
This allows conference circuit bridge legs to be isolated on a long
term basis without continuous use of a test instrument (TMU).

• A Loopback Oscillate & Terminate Option
This operates independently of the TMU and is an invaluable aid to
line section troubleshooting.

• A Switch Settable Circuit Security Option
Highly sensitive circuits can be made secure from system access
using this option.
The Series 50 modules are 19 in. rack mounting and any site can be

expanded from 24 to 43200 4-wire circuit access capacity. The basic
access device is the Access Module (AM) giving access to 24 - 96 4
wire circuits. The control and test instrument, the Test and Measure
ment Unit (TMU), along with the AM gives the minimum Series 50
system size of 24 - 96 4-wire circuit access. Again, any combination of
2,4, 6 or 8-wire circuits can be accommodated. Up to 15 AMs can be
'chained' together and up to 4 test instruments can simultaneously
access the 'chain'. Further 'chains' and TMUs can be added by using
the Chain Selector(CS). Chain Selectors allow up to 30 'chains' and
60 TMUs to be accommodated.

The basic building blocks of the Series 50 equipment include:
HP 37150A Access Module (AM): 24 - 96 4-wire with I in 24 block

age
HP 37160A Test and Measurement Unit (TMU): control, measure

ment and test unit
HP 37180A Chain Selector (CS): bus switching unit.

Test and Measurement Capability
The test capability of the Series 30 ATU and the Series 50 TMU is

identical and includes the following:

• Multimeter measurements - dcjac voltage and current resistance
and capacitance

• Variable level and frequency source
• Flat or weighted level measurement
• Return Loss, ERL, SRL (High, Low)
• PjAR
• Comprehensive signaling emulation
• External instrument control (HP-IB)

As TMU features are provided on separate cards, only those that
are required need be fitted - others can be added later. Although oper
ation of the TMU j ATU is normally controlled from the central com
puter, each TMU j ATU can be driven in 'local mode' allowing use by
repair technicians during installation and turn-up independently of
the central computer.

Support Services
Hewlett-Packard offer support for the HP 37100S hardware and

software to suit customer needs:

Training
A range of training courses is available which cater for system

managers, system operators and system maintenance personnel.

Service Contracts
Service agreements and maintenance contracts are available to suit

differing needs.

Engineering Support
Engineering backup is available from the HP Systems Engineering

Organisation.

Software Subscription Services
Subscription services provide software updates and information on

software enhancements.



VIDEO TEST EQUIPMENT
Video Measurement System & Set
Models 51810S, 51810 AIR

• High-throughput video testing
• Tasks separated for operator, test and QA managers
• Test results stored in database

The HP 51810S Video Measurement System

HP 518105 Video Measurement System
Over 60 parameters on NTSC baseband video signals are automat

ically measured using this computer-based test system. Signal-to
noise ratio, differential gain and phase, as well as other distortion
measurements are among the tests it performs. Although intended
primarily for production-testing of video products, the HP 51810S
Video Measurement System will find applications in research and de
velopment, quality assurance, and broadcasting due to the wide varie
ty of measurements it can make.

The HP 5181 OS is among the first high-volume manufacturing so
lutions available for final testing of video products. In keeping with
the industry's growing demand for automatic test equipment, fea
tures like high test speed, ease of use, and a database for storing test
results have been included. Separating tasks into test creation, test
execution, and results evaluation, allows semi-skilled operators to run
predefined tests easily, while providing full flexibility to quality assur
ance and test managers.

Along with advanced measurement software, the system combines
new and existing hardware products. The new product, an HP
51810A or HP 51810R Video Measurement Set includes a Video
Sync Separator and the Video Measurement Software. (The HP
51810R is a discounted version of the HP 51810A for multiple
purchases.)

Powerful System Components
At the heart of the system is an HP 5180A Waveform Recorder,

which captures and digitizes the video signal from the device under
test. The HP 5180A is a high-fidelity, IO-bit digitizer, yielding chro
minance amplitude resolutions up to 0.05 IRE. Combining digital in
terpolation schemes in software with a 20 MHz sampling rate, timing
resolutions of 5 ns are obtained.

In addition to providing triggering signals to the waveform record
er, the Video Sync Separator (part of the Video Measurement Set)
offers signal preprocessing on I volt, 75 ohm baseband video signals
with a clamp, a subcarrier filter, an anti-aliasing filter and a times ten
gain amplifier. The subcarrier filter is used for tests in which lumi
nance information is not needed. Maximizing the voltage

resolution of the measurement, it allows the waveform recorder to
capture the signal on the largest possible range. The gain amplifier is
used for measuring noise on a quiet line. All of the functions of the
sync separator are programmable via an HP-IB interface, and are
changeable through the video-system-software menus.

The Video Measurement Software (also part of the Video Mea
surement Set) extracts gain, phase, timing, noise and distortion pa
rameters from the digitized waveform, compares them to two preset
limits - cautionary and alarm - and stores them for later analysis.
Separating tasks in the software for three types of users - test manag
er, operator, and report manager - make the system quick to learn and
easy to use.

Each of the hardware components in the system are powerful tools
that can be used to solve other measurement problems. In addition to
the Waveform Recorder and the Video Sync Separator, the system
consists of an HP 9000 Model 217H computer with 2 megabytes of
memory, an HP 9133H 20-megabyte Winchester disc drive, and op
tional printers and plotters. Other types of tests such as audio tests
can be created using the same computer and waveform recorder by
using leftover memory or adding additional memory to the system.

High-Throughput Testing
At typical production-test throughputs, this system automatically

tests up to 250 products per hour. Contributing to its high speed are
advanced assembly-coded, digital-signal-processing routines, which
make single-line measurements throughout the video frame. Test
speeds are also increased by incorporating an optimizer that orders
and groups tests, eliminating redundant digitizing operations. Final
ly, high-speed data transfers to the computer are accomplished using
a direct-memory-access (DMA) interface.

Within the software, "hooks" have been included for interfacing
the system to other test equipment. Communication to a program
mable generator, bar code reader, or a host computer are all possible.
The system is conveniently equipped with both HP-IB and RS-232C
interfacing abilities for these purposes.

Flexible, Yet Simple to Operate
To simplify operation, while retaining full flexibility, the three

steps of testing - definition, execution, and evaluation - are structured
for three types of users. The three users are the test manager, the
operator, and the report manager. Each is provided with only the ca
pabilities needed to perform their task.

• The test manager defines and orders tests, sets test limits and
manages the database. Softkeys are used to select appropriate test
definition information from menus. Data entry is checked to pre
vent entering inconsistent parameters. Most screens have HELP
keys, informing the users what that screen is for and how to use it.

• The operator executes the tests defined by the test manager. After
entering the serial number of the device to be tested, PASS or
FAIL information is displayed on the screen. Two levels of test lim
its are reported: cautionary and alarm. (Limits are set by the test
manager.) The operator can obtain quick, pre-formatted reports
showing actual results or can proceed directly to testing the next
unit.

• The report manager uses the database to analyze test results off
line. Histograms, statistics and single or multiple device-test re
ports are all available with the standard software.
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Ordering Information
This ordering guide lists the HP 51810S line items required for

compatibility. It is not necessary to order any line item you already
own. Contact an HP Sales Representative at your local HP Sales Of
fice for assistance. (See page 77 4.)
System Reference

HP 51810S Video Measurement System
This system model number ensures coordination of
shipments and compatibility of instruments and soft
ware.

Video Measurement Set (includes Video Measure
ment Software and Sync Separator)

HP 51810A Video Measurement Set (first copy)
HP 51810R Video Measurement Set (copies 2-n)

Digitizer
HP 5180A Waveform Recorder

Mass Storage
HP 9133H 20 MByte Winchester

System Controller
HP 9817H Computer
OPT 001 1M Byte Memory
HP 98257A 1M Byte Ram Board
HP 98613A OPT 630 Basic 3.0
HP 98622A GPIO Interface

System Controller Accessories
HP 10833D HP-IB Cables, 0.5m (3 needed)
HP 10875A DMA Cable

Recommended Accessories
Plotter (choose at least one)

HP 7475A Graphics Plotter, OPT 002
HP 7470A Graphics Plotter, OPT 002

Printer (choose at least one)
HP 2225A Thinkjet Printer
HP 2686A Laserjet Printer

• Waveform Monitor
A selected line of video is captured and displayed on the computer

screen. Relative or absolute amplitude and timing information at any
point is displayed using cursors controlled with softkeys. Zooming is
accomplished using digital interpolation.

• Horizontal/Vertical Timing
Horizontal timing measurements (line 10 and above) include sync

width, rise and fall times, front and back porch durations, blanking
and breezeway width, sync to setup time, and color cycles. On lines 1
9, vertical sync, serration, and equalizing pulse widths are measured.

• Signal-to-Noise Ratio
Six different signal-to-noise ratio tests are available including SNR

NTC-7, SNR CCIR, and four user-defined-weighting SNR measure
ments. Using the insertion gain test, noise is measured relative to ac
tual signal power.

• Short/Line Time Waveform Distortion
Bar tilt and 2T pulse amplitude, and ringing amplitudes in 4 places

are reported.

• Dynamic Gain
Bar amplitude and sync amplitude in IRE are given, as well as sync

amplitude as a percent of bar.

• Color Bar Amplitude and Phase
All six color bar amplitudes and phases are reported for either the

EIA, SMPTE, or FCC color bar signals.

HP 51810A Video Measurement Set
Convenient Modes Of Operation

Tests are selected by two methods. User-defined test groups are
useful for manufacturing testing, and in device characterization
where a well-thought-out test group is to be applied. "Quick Tests"
are singly executed tests ideal for engineering applications. In both
modes, tests can be programmed to run once, multiple times, or con
tinuously. In addition, a delay between measurements is program
mable for parameter trending over time. While running a user defined
test group, the tcst manager has the choice of whether or not to store
test results in the database.

Thousands of Test Results Stored
A database stores the HP 5181 OS test results for several thousand

devices, depending on the length and number of the test groups de
fined. These results may be accessed easily for quality checking and
process monitoring, by sorting on device serial number, date, failed
parameter, and operator. Reports are defined by the report manager,
which include histograms and statistics. Hard copies are easily ob
tained using any of several high quality HP plotters and printers.

Full Ran~le of Standard Tests
All of the measurements that the system makes are based on stand

ards set bv the Electronic Industries Association (EIA RS-170-A and
RS-250-B), the Network Transmission Committee (NTC-7) the
Federal Communications Commission, and the International Radio
Consultative Committee (CCIR). Below is a list of the tests per
formed. Several standard signals may be used for each test. An inser
tion gain test is performed at the user's request to calibrate out any
system-gain errors.

• Differential Gain and Phase
While most test systems report only two answers for Differential

Gain and Phase, the 51810S adds amplitude and phase measure
ments for each chrominance packet in the signal under test. Also in
cluded in this test are Burst-Amplitude, and Relative-Burst-Gain and
Phase measurements.

• Gain-Frequency Distortion
By reporting the 6 packet amplitUdes on an FCC multiburst or

NTC-7 combination signal, the frequency response of the device
under test can be obtained.

• Chrominance-Luminance Intermodulation
Both the reference luminance level, and the difference between the

reference and each luminance level on a 3-level chrominance signal
are reported.

• Chrominance-Luminance Gain/Delay Inequality
Also called "Relative Chroma Level and Relative Chroma Time"

tests. Chrominance and luminance amplitudes and chroma delay are
reported.

• Luminance Nonlinearity
Amplitude step differences for each level of a 5 or 10 step modulat

ed staircase are reported.

• Chrominance Nonlinear Gain/Phase Distortion
Chroma amplitude of each of the 3 packets on a modulated pedes

tal or NTC-7 Combination signal are reported. Also, the normalized
amplitude of the 20 IRE and 80 IRE packets are reported with the
middle packet scaled to 40 IRE. The average phase of each packet is
given relative to the color burst as well as the total phase deviation in
absolute degrees.



COMPUTER AIDED ENGINEERING
Introducing HP DesignCenterlt'~

General Information

Hewlett-Packard has for many years been
a leading supplier of computers and engi
neering workstations for measurement auto
mation, data acquisition, automatic test,
factory automation and many other technical
applications.

Today, by combining its expertise in tech
nical computers with its experience in state
of-the-art electronic design, HP supplies
high-quality design systems to help improve
the productivity of electronic, mechanical
and software engineers.

HP's CAE/CAD/CAM offering is contin
ually expanding as new products and en
hancements are introduced at a rapid pace.
The products described on the following
pages represent only a small sample available
at press time for this catalog. The reader is
urged to contact the nearest Hewlett-Pack
ard sales office for up-to-date information on
HP's growing line of CAE/CAD/CAM so
lutions.

The process begins with concept/initial
design and ends with final documentation
and links to manufacturing. Except, as the
diagram implies, the process does not really
finish there; it repeats. Most designs are
based on previous products and, in the ideal
design process, experience gained from each
design is passed on to future projects for con
tinuous process improvement.

Introducing HP DesignCenter™
HP DesignCenter is an integrated design

environment for electronic, mechanical and
software engineers, where tasks can be
planned, executed and managed more effec
tively. HP DesignCenter will include tools
for data management, documentation and
communication, not just design automation
software. It runs on a family of powerful
workstations which link, through industry
standard networks, to computers from HP
and other vendors.

DesignCenter will help the individual de
sign engineer by providing an integrated set
of tools to speed the design process from idea
to final production, while also improving
overall quality. DesignCenter comes with the
support, documentation and training to en
sure productive use of design tools.

By making these packages available on HP
workstations, the company ensures that users
have access to the widest possible ranges of
solutions.

CAE/CAD/CAM
A Strategic Decision

Purchase of any computer system is an im
portant decision that requires looking beyond
today's needs and currently available prod
uct features to expected future requirements
and growth paths. This is especially true in
CAE/CAD/CAM since the user's entire de
sign-to-manufacturing cycle can be linked to
the selection of a CAE vendor. With technol
ogy and design requirements changing at an
ever-increasing pace, the strategic directions
of alternative CAE vendors are an important
factor in the selection process.

HP's product strategy is founded on a ma
jor corporate commitment to the CAE/
CAD/CAM business. The company's engi
neering expertise, reputation for quality and
experience in test, measurement and techni
cal computing, as well as its respected world
wide support organization, all contribute to
HP's position as a leading supplier of
CAE/CAD/CAM solutions.

The foundation of HP's product offering is
a family of networked technical workstations
that bring computing power to the design en
gineer's workplace. HP's workstations reflect
a commitment to industry standards, such as
UNIX™ and Ethernet.™The company's
understanding of electronic, mechanical and
software engineering is reflected not only in
the products, but in the training and support
behind them.

Along with the workstation platform, HP
offers its own fully supported applications
software solutions for electronic, mechanical
and software engineering. We call this evolv
ing family of solutions HP DesignCenter.

Complementing these HP-developed and
supported CAE/CAD/CAM solutions is a
wide range of third-party products that ex
pand the application of the HP workstations.

Using a representative high-growth mar
ket with 5-year product life, 12% annual
price erosion, and 20% growth per year, an
overrun of 50% in product development costs
will decrease after-tax profits by 3.5%. In
contrast, a production-cost overrun of only
9% results in a 22% decrease in after-tax
profits. Even more significant, a six-month
delay in introduction costs 33% of the after
tax profits.
(* Figure from Donald Reinstein, McKinsey
& Co, Los Angeles, CA, Electronic Business,
July 1983, P. 86. Copyright 1983, Cahners
Publishing Company)
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Why CAE/CAD/CAM?
During the past few years, several factors

have influenced the typical product design
process in ways that make the design engi
neer's task more demanding. Increasing
global competition has compressed product
development time as well as product life cy
cles, making the time saved in development
even more critical than in the past.

The design task has also become more dif
ficult due to the complexity of today's VLSI
circu its, mi croprocessors, prin ted-ci rcu it
boards and electro-mechanical products. The
engineer is caught between a more complex
design task and less time in which to com·
plete it.

In addition, the move to factory automa
tion and increased emphasis on quality reo
quire absolute accuracy in designs from the
engineer. Designs must be correct the first
time, not only in terms of product descrip
tion, but also in terms of process description
(test procedures, documentation, etc.). In
summary, there are more complex designs to
be completed faster and more accurately by a
limited number of skilled engineers.

The shorter the development time, the
sooner the product goes to market and the
longer the sales life of the product. A recent
electronics industry study compared the im
pacts on product profitability of development
costs, product costs and late product intro
duction. *



Conceptllnitial Design
In this generic design process, the first

stage refers to product concept, requirements
definition, architectural decisions and initial
functional design. Using a graphics worksta
tion as an entry device, the designer creates a
database which describes the product struc
ture with sufficient accuracy and integrity for
a computer to perform the next step: analysis
and simulation.

Analysis/Simulation
In this step, the computer model of the

product is exercised using algorithms that
predict behavior of the finished product. The
designer is able to "see" how the product will
behave before it is created; performance
problems can be corrected and "what if?"
studies performed to optimize the design.

Physical/Detail Design
In the physical/ detail design stage, the de

signer addresses the task of turning the com
puter model into a physically realizable
product. Documentation and data files are
created that describe how the product will be
built, as opposed to how it will function.

Problems may occur at this stage that ne
cessitate design changes; for example, physi
cal limitations of the manufacturing process
may be exceeded. In this case, design
changes must be fed back to the previous
steps and, if necessary, analyzed again to en
sure that functional requirements are still
met. Clearly, tight coupling between each
step in the process is important for overall
project management and quality control.

Prototype/Test
In the prototype/test phase a physical

model of the product is built and tested to
verify the process up to this point. Again, de
sign changes may be required, so this stage
must be linked to the rest of the process. Test
results can reveal problems in design or in the
production process, or even in the computer
modeling algorithms. The ability to improve
the accuracy of algorithms such as SPICE
circuit models or finite element models is a
benefit of closely coupling test with the de
sign process.

Documentation/Links to
Manufacturing

Although the diagram shows documenta
tion/links to manufacturing as the final
stage, it more accurately is a part of each step
in the design process. To ensure a smooth
start-up in production, the product should
not come as a surprise to the manufacturing
department; they should be involved
throughout the design process. This is em
phasized on the diagram by the design pro
cess being shown around a core labeled CIM
for computer-integrated manufacturing.

Computer-Integrated
ManUfacturing

When fully developed, this process will
make complete use of the core of the diagram
shown here as elM, for computer-integrated
manufacturing. CIM includes three integrat
ed levels; engineering automation (shown
here), as well as factory floor automation and

planning and control systems. HP provides
productivity-enhancing tools for all three
levels and is moving toward a unified struc
ture that will allow users to evolve into fully
integrated design and manufacturing.

Today, the full capabilities of this "factory
of the future" are not available anywhere.
But portions of it are available now from HP
with more on the way and increasing levels of
integration as these processes evolve.
DesignCenter is the foundation of this long
term CIM goal, and offers links between
some of the design automation steps that can
be used now.

HP DesignCenter, as it evolves, will in
crease engineering productivity at each step
of the design process. It will include links be
tween steps in the process to speed designs
through the cycle with minimum rework.
Feedback between steps will allow the whole
process to be continuously improved, with
the ultimate goal being a straight-through
process in which each step is performed
"right the first time".

Electronic CAE/CAD Products
As part of the DesignCenter offering, HP

has a growing line of electronic CAE/CAD
products. This includes a general-purpose de
sign and drafting system (Engineering
Graphics System) that has wide application
in schematic capture and physical layout of
printed circuit boards. HP EGS can transmit
net list files to manufacturing equipment
such as printed-circuit-board testers to ease
the task of test development.

In the area of logical design and circuit
simulation, HP is committed to providing an
object-oriented database and artificial-intel
ligence-based software to provide schematic
capture, circuit simulation and links to back
end physical-design tools. Please contact the
nearest HP sales office for more information
on new products in this area.

In the area of electronic test, HP is a lead
ing supplier of logic analyzers, digitizing os
cilloscopes, stimulus-response analyzers and
other test instrumentation. Through exten
sive use of HP-IB (HP's implementation of
IEEE 488), these products can be used in au
tomated test systems, as well as in standalone
applica tions to verify design prototypes or
production processes.

With the increasing use of microprocessors
in electronics, software design has become an
integral part of the total electronic develop
ment process. With the HP 64000
microprocessor development system, the en
gineer can implement each step in the
DesignCenter process for software develop
ment. Starting with the ability to enter
source code in a variety of high-level lan
guages, the 64000 user can compile and link
the code and emulate the performance of the
finished software product in the target sys
tem. The 64000 includes powerful hardware
and software analysis tools to enable defects
to be found and corrected early in the devel
opment cycle.

MechanIcal C.AD/CAM Products
For mechanical engineers, HP offers tools

for capturing part geometry in a design
database. 2-D, 3-D wireframe and solids
modeling systems are available. In the area
of analysis/simulation, links are provided be
tween the design database and finite element
models used for predicting dynamic or ther
mal behavior. Both HP-developed and popu
lar third-party modeling packages are
available.

HP's mechanical design systems include
links to numerically controlled machine tools
and have special utilities for plastic molding
and sheet metal design. As with the electron
ics design process, HP has a strong offering
of testing tools for mechanical engineers.
Structural analysis instrumentation can per
form multichannel vibration analysis on pro
totypes, and extract modal parameters from
the measured data. These parameters can be
compared with finite element model output
and the results of this comparison used to im
prove the accuracy of the model or modify
the product design.

Summary
Computer-aided engineering and design

capabilities applied throughout the design
cycle improve efficiency and quality at each
step in the process and enhance communica
tion and coordination between steps. With
the increased capabilities and lower costs of
technical workstations, peripherals, test
equipment and application software, it is be
coming feasible for every area of the factory
to use these tools in collaboration so each can
truly influence products in appropriate stages
of design and development.

With the HP DesignCenter, an engineer
will have access to a comprehensive offering
of CAE/CAD/CAM solutions for electron
ic, mechanical and software development.
Along with this comes the support, training
and service that has distinguished Hewlett
Packard over the years, and that is so impor
tant to the successful use of these complex
systems.

When the best solutions may be available
through applications software from third
parties and independent software vendors,
HP cultivates relationships with other lead
ers in the market. This combination of the
HP DesignCenter offerings complemented
by reknowned third-party products, provides
the customer with the widest possible range
of design automation solutions.

HP is committed to a technical and busi
ness relationship with CAE/CAD/CAM
customers, which begins when the HP field
engineer helps to define and analyze the cus
tomers' specific needs. This continues
through system installation and implementa
tion and extends through the life of the sys
tem and beyond as needs expand and new

roducts become availa I .
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The Hewlett-Packard 9000 T'~chnical Workstation
The Hewlett-Packard technical engineering workstation~ the HP

9000 ~ is a family of 16- and 32-bit computers. Aimed at helping
engineers and scientists work more productively, the HP 9000's appli
cations range from Computer-Aided Engineering (CAE) and Com
puter-Aided Design (CAD) to instrument control.

The HP 9000 is comprised of three computer series ~ the Series
200, Series 300, and the Series 500. Two other HP computers that are
used in the technical market are the Integral PC and Vectra. With
more than 150,000 of these computers installed worldwide, the com
pany is one of the largest manufacturers and suppliers of technical
and scientific engineering workstations.

The HP 9000 technical workstations are truly compatible com
puters~from the entry-level series 200 through the Series 300 to the
top-of-the-line Series 500. All of these computers support common
operating systems, programming languages, networking capabilities
and peripherals.

The Series 200 and 300 are based on Motorola microprocessors.
An MC 68000 16-bit computer chip is featured with the 200 while a
choice of either a 16/32-bit MC 68010 or a full 32-bit MC 68020 is
available for the 300.

The Series 500 is based on two Hewlett-Packard developed com
puter chips. When introduced in 1982, the company's microprocessor
chip was the world's first full 32-bit single-chip CPU, and had more
than 450,000 transistors in an area of approximately one- quarter of
an inch square with an execution speed of one million instructions per
second (MIPS). This Hewlett-Packard technology, called "NMOS
III", led to the development of the second chip, a random-memory
access (RAM) chip containing in excess of 600,000 individual tran
sistors.

All three of these series features the HP-UX operating system,
Hewlett-Packard's implementation of AT&T's UNIX* System V
operating system.

The final computers are low cost solutions for the CAE/CAD mar
ket. Vectra, an IBM-PC compatible system, is based on an Intel
80286 microprocessor and the PC-DOS operating system, while the
portable Integral features a Motorola 68000 CPU and the HP-UX
operating system.

The Foundation For CAE/CAD
As the foundation for Hewlett-Packard's CAE/CAD product of

ferings, the HP 9000 family gives engineers flexibility and extensibili
ty in their choice of computer power required to run their specific
applications. Configuration flexibility ~ choices of displays, pro
gramming languages, internal memory capacity, peripherals ~ al
lows engineers to tailor a system to fit today's CAE/CAD needs as
well as meet future requirements.

Measurement Automation
Hewlett-Packard's H P 9000 family of technical engineering work

stations offer the kind of flexibility that makes it easy to build produc
tivity into automating measurement, analysis and test system
applica tions.

Computer-Aided Test
Using the HP 9000 in a Computer-Aided Test (CAT) systems im

proves diagnostic reporting and speed analysis. An HP 9000, such as
the Series 300, coupled with high-speed data acquisition instruments,
lets engineers capture and analyze transients in real-time, an alterna
tive to statistical analysis.

Engineering Evaluation and Analysis
Engineers can use the HP 9000 to evaluate and analyze the per

formance of products under investigation and development. These
computers, in conjunction with HP-UX operating system,
are optimized to work with the more than 1,400 Hewlett-Packard in
struments and peripherals via the company's HP-IB industry stand
ard interface, making it easier to assemble instrument systems with
higher speed, accuracy, repeatability and therefore, productivity.
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HP 9000 FAMILY COMPARISON CHART
Computer Series Series Series Integral PC

200 300 500
Micropro- Motorola Motorola Propreitary Motorola
cessor/CPU 68000 68010120 68000

Operating HP BASIC, HP BASIC, HP BASIC, HP·UX
System Pascal, Pascal, HP-UX

HP-UX HP-UX

Languages BASIC, BASIC, BASIC, BASIC,
Fortran, Fortran Fortran 77, C
CCompiler C, Pascal

Multiple Built·in
Contig. 3'12"

disc

HP-IB HP-IB
IEEE 8023 HP-HIL

Memory

Mass
Storage

Networking
I/O

256K RAM

Multiple
Contig.

HP-IB,
GPIO
IEEE 8023

7.5M
physical,
68010 
16M virtual
68020 -
4 Gbytes
Virtual

Multiple
Config.

HP-IB
HP-HIL
RS-232
IEEE 8023

512K RAM
Expands
to 10M

512K RAM
Expands
to 5.5M

Vectra

Intel
80286

PC-DOS

BASIC,
GW BASIC
Lattice
or MS C
Compiler
Pascal

256K RAM
Expands
to 16M

Multiple
Contig.

HP-IB
HP-IL
Hp·HIL
RS-232C
RS-422

I/O slots

Display

Keyboard

4

7in.
to 14in
25 lines
X80 col.

Multiple
config.

4-8

12in.
to 19in
48 lines
X 128 col.

HP 46020
ASCII
8 function
keys

4-8 2

12in. 9in
to 19in. 24 lines
26 lines X80 col.
X80 col.

ASCII 90 key
standard typewriter
others style
avail.

HP Touch
12in.
24 lines
X80 col

HP-HIL
device
port

Manufacturing and Industrial Monitoring
Accurate monitoring of analog and digital signals is a key to manu

facturing product quality. The HP 9000 combines computational
speed and reliability for real-time data acquisition even in a harsh
environment. Engineers can immediately spot trends or deviations in
critical variables or processes.
Laboratory Monitoring and Analysis

Analytical procedures can be automated with the HP 9000. Using
HP BASIC or Pascal programming languages, programs are easy to
write and use. At the same time, engineers have a sophisticated means
of data reduction and efficient management of samples, information
and materials throughout the lab.
Design Automation

The second major area that the HP 9000 engineering workstation
family is ideal for is the design automation market where engineers
create software for CAE/CAD applications. To create this software,
whether it is developed as an end-user product, for internal use by the
developing company, or as the software for a turnkey system, the de
velopment system must be extremely flexible to precisely meet the
designer's needs.

The HP 9000 is the answer for the OEM or ISV. The flexibility
required by the designer is built into these engineering workstations.

With the HP 9000's modularity, engineers have a choice of compu
tational power, color or black-and-white monitors, screen resolution,
peripherals and accessories, allowing them to literally build the sys
tem they need. Total compatibility of all components guarantees that,
regardless of how the system is structured, it will perform. Offering
either 16/32-bit or full 32-bit processors, the HP 9000 is powerful
and fast enough to meet the demands of any software design.

While flexibility, power and compatibility are the keys to the HP
9000 hardware for the applications software designer, they are also
the keys to the UNIX operating system. UNIX is designed expressly
for software developers and is the industry standard for 32-bit techni
cal workstations. Hewlett-Packards's HP-UX is the company's im
plementation of this powerful operating system, and includes major
enhancements and extensive debugging.

HP-UX is the operating system offered on the HP 9000 family,
giving the designer the most advanced tool ever written for creating
and modifying software. It is compatible with other major UNIX sys
tems so contact with a virtually unlimited expanse of applications to
port onto the HP 9000 is available.

Along with HP-UX, the HP 9000 runs Hewlett-Packard's BASIC
and Pascal language systems as well as a large and continually grow
ing base of "stand-alone" software. HP BASIC offers the friendliness
of an interpreted language yet features exceptional operating speed,
while HP Pascal is powerful, flexible and can help design engineers to
fine-tune programs close to machine level. These languages also form
another bridge of compatibility among the various models within the
HP 9000 family.

CAE/CAD application often call for transfer of data between
members of the design team, both in software development and end
use. For this, the HP 9000 family of technical workstations, the com
pany reinforces its commitment to the world of CAE/CAD applica
tions. Using the HP 9000, design engineers enter a world of flexibility,
compatibility, power and quality unmatched by any computer on the
market today.

For more detailed information on the HP 9000 technical worksta
tions please refer to page 65.
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Technical Office Automation Software
For HP 9000 Series 200, 300 and the Integral PC

Research shows that engineers typically spend the majority of their
time - 60% to 80% - planning, communicating and documenting
their work - doing what HP calls Technical Office Automation. Us
ing HP's Technical Office Automation software you can solve your
documentation, analysis, and presentation needs and increase your
productivity.

The following Technical Office Automation software is marketed,
distributed, and fully supported by HP. Additional Technical Office
Automation applications are available from the HP Plus program and
are listed in the HP Technical Systems Software Solutions Catalog.

Technical Office Automation Software

HP 9000 Series 200 and 300* BASIC/Pascal Price
Applications
Applications that include their own operating environment:
HP 45462B+O Picture Perfect@! business graphics soft- $595

ware for bar, pie, line and combined
bar /Iine charts.

HP 45463B+0 Diagraph@! clip-art software for creating $695
a variety of presentation aids, organiza-
tional charts, diagrams, forms, signs,
word charts, and flow charts.

HP 45480B+ 0 Data Grapher/200 graphics software that $295
turns numbers into charts and graphs.
Files can be merged with HP Tech-
Writer.

HP 455378 Graphics Editor /200 general purpose $445
graphics software for creating charts and
diagrams. Files can be merged with HP
TechWriter.

HP 45481B+ Context MBA@! integrated software that $795
performs spreadsheet modeling, word
processing, business graphics, database
management, forms, and telecommunica-
tions.

Applications that require Basic 3.0:
HP 455388 Text Editor/200 word processor for cre- $275

ating reports, memos and high quality let-
ters.

HP 98815A Graphics Presentations/200 business $750
graphics software for bar, line, and pie
charts.

HP 98817A Project Management/200 software that $500
analyzes PERT, CPM, and MPM net-
work analysis and produces GANNT
chart output.

HP 98821A Numerical Analysis math software pro- $500
vides seven commonly used analysis rou-
tines which may be added to application
programs.

HP 98820A Statistics Library/200 provides an eco- $1500
nomical set of routines for data explora-
tion, analysis and graphics display.

HP 988208 Statistics Library/200, Part I provides a $925
basic library of general statistics.

HP 98820C Statistics Library/200, Part II provides $750
an advanced statistical analysis library.
Part I required to run Part II.

•Requires Series 300 compatibility hardware.
+Not available for Model 226.
ONot available for Model 237.

Integral PC and HP 9000 Series 200 HP-UX Price
Applications
HP 45524G MicroTrak@!/HP-UX project management $775

software provides a critical path method
scheduling system for managing complex
projects.

HP 45524H MicroTrak@!/HP-UX. Multi-user version $1550
of HP 45524G.

HP 45515G TK!Solver'"/HP-UX equation solving soft- $499
ware solves complex math models using ei-
ther your own design or specialized
templates called TK!SolverPacks.

HP 45515H TK!Solver'" /HP-UX. Multi-user version of $999
HP 45515G.

The following TK!SolverPacks are tem
plates designed to work with TK!Solver (HP
45515G and HP 45515H):

HP 45516G TK!SoherPack'"/HP-UX Financial Man- $125
agement.

HP 45517G TK!SoherPack'"/HP-UX Mechanical Engi- $125
neering.

HP 45518G TK!SoherPack'"/HP-UX Building Design $125
& Construction.

HP 45519G TK!SolverPack'"/HP-UX Introductory Sci- $] 25
ence.

HP 45473G Multiplan'"/HP-UX electronic spreadsheet $345
provides financial modeling, forecasting and
the calculation of engineering and scientific
formulas.

HP 45473H Multiplan'" /HP-UX. Multi-user version of $595
HP 45473G.

HP 45420G MemoMaker/HP-UX word processing for $195
writing memos, business letters or reports.

HP 45420H MemoMaker/HP-UX. Multi-user version $395
of HP 45420G.

HP 45413G Calculator/HP-UX provides the functional- $75
ity of an HP Series 10 calculator with math,
sta t, trig and financial functions.

HP 45413H Calculator/HP-UX. Multi-user version of $150
HP 45413G.

HP 45438G The Management Solution/HP-UX in- S I 118
cludes, MemoMaker/HP-UX, Mul
tiplan/HP-UX and MicroTrak/HP-UX at
a 15% savings over the combined list price of
the three individual products.

HP 45438H The Management Solution/HP-UX. Multi- $2159
user version of HP 45438G.

For Series 300 HP-UX applications, contact your HP Sales Office.

Ordering Information
In the US. call toll-free (800) 538-8787; except in California, Alas

ka, or Hawaii call (408) 738-4133. Or contact your local Hewlett
Packard sales office or dealer.

SContext MBA is a trademark of Context Management Systems.
SPicture Perfect is a trademark of Computer Support Corporation.
SOiagraph is a trademark licensed to Computer Support Corporation.
SMicroTrak is a trademark of SofTrak Systems.
°TK!Solver and TK!SolverPacks are registered trademarks of Software Arts, Inc.
°Multiplan is a registered trademark of MicroSoft Corporation.
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Technical Software for HP Computer Workstations

In today's technical computation and engineering design market,
providing total hardware and software solutions to our customers is
absolutely vital. To satisfy this need, Hewlett-Packard actively seeks
out, and relies upon, the expertise of third party software suppliers to
augment our selection of HP technical solutions.

Because the number of software products in this offering is quite
large and constantly growing, we cannot list all of the products and
prices here. However, HP provides a complete listing of these prod
ucts-both HP and third party-in a quarterly Technical Systems
Software Solutions Catalog available from HP's Computer Supplies
Operation (CSO). Orders for single copies and annual subscriptions
can be placed with your charge card by calling CSO directly (see
Ordering Information below).
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The products included in this Technical Systems Software Solu
tions Catalog come from three sources:

I. Software submitted by third party suppliers to our HP PLUS
Program which offers a vast "super market" of more than 750 techni
cal software packages-from aerospace simulators to water utility
operations. HP PLUS technical applications in such areas as civil en
gineering, petroleum exploration, earth sciences, process control, and
math/statistics, all running on HP hardware, are available to solve a
wide range of computational needs.

2. Software recruited from specially selected third party vendors
who have developed software for particular markets associated with
HP's Computer Aided Engineering strategy. HP is placing special
emphasis on recruiting software vendors in the Mechanical, Electri·
cal, and Software Engineering markets. Also included in this catego
ry are Technical Office Automation solutions-products that improve
engineering productivity such as technical word processing, graphics
presentation, data base management, spreadsheets, and numerical
analysis solutions.

3. HP Proprietary Software, which offers you a broad selection of
HP-proven technical applications, utilities, and complete solutions.
Applications areas range from AC circuit simulation to statistical
quality control and from engineering graphics systems to data com
munications software. Specific information on HP-created software
can be found both in this General Products Catalog and in the Tech
nical Systems Software Solutions Catalog mentioned above.

HP PLUS Program
To service its more than 250 independent technical software suppli

ers, HP relies on a vendor program called HP PLUS.

HP PLUS offers you software in three different categories: Listed,
Referenced and Distributed. The Listed category is for the supplier
with the lowest level of HP involvement in marketing his product. The
Referenced category is for user proven software products. The Dis
tributed category is for software which HP has elected to market,
merchandise and sell.

The HP 9000 Series 300 technical workstation provides the sys
tem and software design engineer with a flexible, high-perform
ance, modular computer. Choose from a Motorola 68010 and
68020 CPU, four displays and the wide selection of HP peripher
als, instrument and input devices.

Mechanical Engineering Solutions
HP has selected as marketing partners, creators of the leading ap

plications software to link your design, drafting, analysis and manu
facturing groups. HP third party software suppliers provide
integrated solutions for 2D and 3D design, finite element analysis,
solid modeling, geometric modeling, numerical control, computer
aided test and tool path generation. These software solutions are
widely known and used in the automotive, plastics molding, nuclear,
aerospace, steel, computer manufacturing, AEC (architectural engi
neering and construction) and consumer products industries to name
just a few.

Electrical Engineering Solutions
To round out our extensive proprietary Electrical Engineering and

Computer Aided Testing offering, HP is working with third party
suppliers to market software for logical design (schematic capture
and simulation), physical design (IC and PC board layout) and
microprocessor software development. Porting this software from
third party sources to the appropriate HP hardware allows us to ap
proach virtually all electrical engineering problems with complete so
lutions.

Software Engineering Solutions
Data Base Management Systems, FORTRAN and C program

ming environments, operating systems and utilities, compilers,
debugging aids and documentation systems all are necessary parts of
the programmer's tool kit. HP not only markets a large library of its
own software engineering applications, it also helps merchandise nu
merous third party software packages in this area.

New software engineering capabilities that are available from HP
third party vendors include relational data bases, artificial intelli
gence systems, assemblers, emulators, system documentors and soft
ware conversion aids.

Ordering Information Price
5957·4315 Technical Systems Software Solutions

Catalog (single issue) $2~.UO
5957·8403 Technical Systems Software Solutions

Catalog (one year's subscription) :5S000
Orders can be placed by calling CSO directly: (800) 538-8787 or
(408) 738-4133 in California, Alaska and Hawaii.
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HP~s Solution Support Program for CAE

Range and Scope ot SLiPPOf~ for CAE/CAD

Hewlett-Packard believes that CAE users would benefit the most
from a comprehensive, integrated CAE solution. This solution is
comprised of engineering workstations, peripherals, software and
services tailored specifically to solve problems unique to your business
and design engineering environment.

Solution support is not only important after purchasing the system,
but in the investigative and evaluation stages as well. Thus our focus
is on assisting you to

- investigate
- implement
- use
- adapt

the CAE/CAD system we have to offer.
HP uses a structured, consultative approach wherein a support rep

resentative helps you become self sufficient with the system in a well
planned fashion. We work with you to evaluate your needs, present
solutions to achieve your goals, gather appropriate resources and im
plement the entire project.

We know that you will be satisfied only when your initial objectives
are met with results and you begin to see a return on your investment.
Installation of the hardware and software alone does not lead to a
fully productive system. Nor does a single training course. Achieving
optimum system productivity could take several weeks or months and
requires a full curriculum of education~

Our training courses are designed for your system manager, pro
gram developers and application users at different levels of expertise
with the system. We even complement our training courses with ex
pert guidance and consulting by our support representative, to steer
you along the path to productivity. We feel that you will be self suffi
cient when you know how to adapt the system to your own evolving
needs on an ongoing basis.

Hewlett-Packard has a wide range of support products and services
that would apply to any serious user of our CAE/CAD solutions.
These service products are applicable at specific periods during your
Investigation, Implementation and Operation process. The following
diagram will help you position and select the right service for your
needs.
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98511A

98503A
98510A

98360A+65Z

98360A+65B

Implementation Analysis for HP-DRAFT
Project Implementation Assistance for
HP-DRAFT (Includes two seats in HP
DRAFT course #98534A)
Project Implementation Assistance for
Shared Resource Manager used with HP
DRAFT
Additional PIA units to HP-DRAFT
ASSIST.

Support PrOduct Availability Matrix

HP 9000 Language Systems
97005B HP 9000 BASIC Upgrade for Series 500
98501A BASIC Programming
98502A HP 9845 BASIC Operations and

Programming
BASIC I/O Programming
Series 200 BASIC Operations and
Programming
Series 200 Pa;;cal Operations and
Programming

98524A HPL Operations and Programming
HP 9000 Applications
98534A/X HP-DRAFT at HP site/on-site
98304A/X Fundamentals of HP EGS at HP site/on

site
98304B/Y Advanced HP EGS at HP site/on-site
98532X HP-FE training course, on-site

98363A+ 24D HP ME Series 5/ 10 Fundamentals
98365A+24D Advanced concepts with HP ME Series

10
HP-ASSIST

98360A+81A
98360A+65A

D

I I
I I
D D

Response Centers
Hardware &Software

Maintenance Contracts
Updates

Advanced Training

I I OPERATION

Seminars Installation
Literature Training Courses

Demonstrations HP-ASSIST
ROI/Evaluation Consulting

Benchmarks Special PrOlecls

1 INVESTIGATION I IIMPLEMENTATION
Service Type

Installation
Training
HP-ASSIST
Maintenance Contracts
Response Center Service
Updates
General Consulting
and Special Projects

• • • • •
• • • • • • •
• • • • •
• ·1 • • •
• • • • •

• • • • •
• • • • •
• • •

I • • • • •
tHP-UX only

New support products are continuously being added. Please contact your local sales office for
availability details.

HP EGS

HP ME Series
5/10

HP DRAFT

HP-FE

Languages/OS
Series 200/300

Languages/OS
Series 500

Series 200

Series 300

Series 500

HP-Integra

5

5
3

Days
3

35130A

35128A
35129A

Support Products J\vailable with Your CAE/CAD
Solution

Our major service programs can be categorized as
1) Customer Education
2) HP-ASSIST
3) Consulting
4) Special Projects
5) Hardware and Software maintenance contracts.
Please see pages 759 to 767 for a detailed description of these pro

grams. The following list and table illustrates the availability of sup
port products with our CAE/CAD systems.
Customer Education

HP 9000 HP-UX Systems
35073A HP-UX System Administration for Series

200
Introduction to HP-UX
HP-UX System Administration for Series
500
Programming in C language



COMPUTER AIDED ENGINEERING
Finite Element System HP-FE

HP 98353A

Software Description
HP-FE is a general purpose Finite Element system for linear struc

tural and thermal analysis of 2D, axisymmetric and 3D structures
and solids co'nsisting of linear elastic materials with homogeneous iso
tropic and temperature-independent material properties.

The system is able to solve the majority of standard problems in
structural mechanics and heat-transfer analysis assuming small dis
placements and small strain theory and a linear elastic material
model. The system is well suited to analyzing medium sized problems
encountered in real mechanical, electromechanical and civil engi
neering environments with a maximum of about 12.000 degrees of
freedom.

HP- FE offers the advantages of simplified data preparation with
• Input in free format
• Input through the ME DesignCenter Series IO CAD system
• P<;lwerful graphics capabilities for creation, automatic generation

and verification of the Finite Element model
• Numerous output options to clearly display the results of an analy

sis

Mesh of Pipe Junction with Element Shrinkage

Post-Processor
HP-FE offers a number of output options within which a user se

lected subset can be printed or plotted based on the selection of load
case, element group, and by element or node number range (e.g. dis
placements at selected nodes, stresses for selected elements).

Deformed shapes from a model corresponding to different load
cases can be superimposed on the undeflected plot or displayed sepa
rately. All the features available in plotting the undeformed structur
al model also apply to the deformed mesh shape.

Types of Analysis
The extensive library of elements in HP-FE allows a structural

model to be created for any shape. The analytical capabilities can be
summarized as follows:
• Linear elastostatics

To solve for displacements, stresses, and reaction forces in linear
elastic solids and structures subjected to applied structural and
thermal loads.

• Linear dynamics:
Mode frequency analysis
To extract natural frequencies and natural mode shapes (un
damped free vibration forms and frequencies).
Linear transient dynamic
To determine the time history solution of the response of a linear
elastic structure to a transient dynamic load (general force excita
tion).
Linear steady-state dynamic
To determine the steady-state response of a linear elastic structure
to a time dependent, periodic force.
Harmonic response analysis
To determine the steady-state response of a linear elastic structure
to a set of harmonic loads of known frequency and amplitude.

• Linear heat transfer analysis:
To determine the steady-state or transient temperature distribu
tion in 2 dimensional, and axisymmetric structures and solids due
to temperature gradients and internal or external heat flux and
hea t sources.
Linear conduction and boundary convection conditions as well as
internal heat generation may be considered. The calculated tem
perature distribution may then be used as input to a subsequent
structural analysis.

Pre-Processor
An interactive and fully automatic 3D mesh generator for all ele

ment types is available to create Finite Element models. It will gener
ate meshes automatically and display them for checking and
modification by interactive editing.

The bandwidth optimizer (automatic node re-numbering) is an es
sential complement to the mesh generator. Its purpose is to reduce the
bandwidth of the global stiffness matrix in order to improve the effi
ciency of the analysis by minimizing equation solution time and nec
essary storage capacity.

Hp·FE provides an interactive graphics program to help the user to
display and check the model in the most convenient way. The pro
gram permits rapid plotting of the model data on the graphics screen,
plotter or graphics printer.

Specifications
Maximum number of nodes:
Y1aximum number of elements per group:
Y1aximum number of element groups:
Maximum number of load cases:
Maximum number of constraint equations:
Maximum number of vibration modes:
Maximum number of contour lines:
Maximum number of material properties:
Maximum number of geometric properties:
Maximum number of combined load cases per
combination equation:
Maximum number of suppressed nodes:
Maximum number of nodal forces/temperatures:
Maximum number of prescribed displacements:
Maximum number of load functions in dynamics:

Ordering Information

HP 98353A
(designed to run on HP9000 Series 200 and 300)

2000
500

99
24

2000
24
30

100
100

20
700

1000
1000

40

Price
S9.500



COMPUTER AIDED ENGINEERING
HP Design Center Mechanical Engineering Series 10
HP 98365A, 98366A

Introduction
HP Design Center Mechanical Engineering Series 10 is a 2D de

sign and drafting system for mechanical engineering applications. It
is also the core building block of a new generation of mechanical de
sign solutions.

The system provides comprehensive design functionalitv which is
presented to the user via a very friendly user interface. Th~ interface
has also been designed for maximum flexibility so that it can be cus
tomized to specific needs.

ME Series 10 runs on the complete range of HP 9000 series 300
engineering workstations under either the Pascal operating system or
the HP-UX environment. These systems are complemented by the
availability of both LAN and SRM networks.

Software Description

A high level macro language enables the user to tailor the system to
his specific needs. All these design and drafting features are backed
up by a filing system allowing easy storage of data.

User interface
Short learning cycles and friendly system handling are essential for

engineering productivity. The ME Series 10 user interface is menu
driven and provides the ease-of-use beginners require together with
customizing capabilities for the advanced user.

ME Series 10 offers a choice of 2 standard user interfaces opti
mized for the mechanical engineer and draftsperson:
• a tablet/screen user interface is the ideal combination to offer func

tions directly accessible from the tablet, complemented by screen
menu subfunctions.

• a screen-only version together with a "mouse".

Links to CAM and other applications
A major objective of CAD/CAM systems is the use of the same

data throughout the design and manufacturing process. ME Series 10
meets this objective. Links to Finite Element analysis (e.g. to HP-FE)
as well as to NC-programming are available. Additionally, direct ac
cess to the ME Series 10 design data is possible via external pro
grams.

This open system concept allows for integrated and customized so
lutions to meet the growing needs of industry.

Functionality
ME Series 10 offers a powerful set of functions for complex

mechanical part and assembly design as well as schematics. The re
sult is high design efficiency with fast creation and modification of
drawings.

Drafting features include:
• construction geometry
• an electronic "ruler" to emulate drawing board techniques

• viewport functions
• semi-automatic creation of isometric drawings
• functions for dimensioning according to international standards

Other capabilities ensuring high design productivity are:
• variation design features
• measurement of area properties
• parts, subassembly and assembly handling
• parts list generator

Ordering Information
HP 98365A ME Series lOon HP 9000 Series 300,
Pascal O.S. included, delivcred on tape cartridge
HP 98366A ME Series lOon HP 9000 Series 300 to
run with HP-UX (O.S. not included) delivered on tape
cartridge

Price

$10.000

$10.000



COMPUTER AIDED ENGINEERING/TEST
Dual-Channel, Dynamic Signal Analyzer 6411Hz to 100 kHz

Model 3562A

• Testing & analysis solutions for electronics, mechanics & electro-mechanical control systems.
• Network analysis • Frequency response analyzer
• Spectrum analysis • Modulation analysis
• Transient analysis • Direct control of disc drives
• Waveform recording • Direct control of HP-GL plotters

HP 3562A

The HP 3562A Dynamic Signal Analyzer is a dual-channel fast
Fourier transform-based network, spectrum and waveform analyzer
which provides analysis capabilities in both the time and frequency
domains. The dc-to-IOO kHz frequency range, 150 dB measurement
range and 80 dB dynamic range of the analyzer makes it a powerful
solution for testing and analysis in electronics, mechanics and electro
mechanical control systems.

Two high performance input channels and a built-in signal source
(noise and sine signals) address network analysis on the bench or in a
test system. Zoom analysis with frequency resolution to 25.6 /otHz
plus a powerful AM, FM and PM demodulation function makes the
HP 3562A a versatile spectrum analyzer. For transient or waveform
analysis, signals can be sampled, digitized then stored in an internal
memory, or directed via HP-IB to an external disc drive (without a
computer). The stored waveforms can be recalled and analyzed in the
time and frequency domains (baseband and zoom analysis).

Additional features include a full range of data analysis capabili
ties such as vector averaging, block-operation Waveform Math, a 40
pole/40-zero Curve Fitter and Frequency Response Synthesis. Front
panel operations can be automated without a computer with built-in
Auto Sequence programming, or with computers through complete
HP-IB programmability. For documentation of results with hardopy
or mass storage, the HP 3562A can control digital plotters and exter
nal disc drives directly via HP-IB.

Network Analysis
Accurate, high resolution frequency response measurements of

electronic and mechanical systems can be performed with Linear
Resolution FFT, Logarithmic Resolution and Swept Sine analyzer. A
built-in signal source provides a variety of random noise and sinewave
signals to meet the requirements of the system under test.

Spectrum Analysis
On-line analysis of distortion, drift, modulation and phase noise

can benefit from the speed and accuracy of the HP 3562A. High reso
lution measurements are typically 100 times faster than tuned spec
trum analyzers - and, since the HP 3562A is an FFT-based
analyzer, you can see transient events that a tuned analyzer would
probably miss.

For complete specifications and pricing information see page 706.



COMPUTER AIDED ENGINEERING/TEST
Digital Vibration Test Control System
Model 5427A

Price
$55,400

$1205
$3020
$3020

• Random test flexibility for use with MIL, lEG, and other
standards

• Automatic out-of-tolerance detection protects device
under test

Description
Closed-loop control of environmental and/or developmental vibra

tion test stimuli for random, transient, and sine testing is available in
the HP 5427A.

The basic HP 5427A Vibration Test Control system consists of: 2
channel (expandable to 4) analog-to-digital converter for processing
feedback information; 21 MX-E series, microcoded digital processor;
HP 1335A Persistence CRT display; HP 2623A Graphics Terminal
with built-in printer; pushbutton control unit; HP 9885M Flexible
Disc storage unit; cabinet and programs for random control.

The HP 5427A is the ideal vibration control system for production
vibration testing where random, transient and sine testing are re
quired and offers a selectable set of analysis routines especially
designed for easy operation by laboratory personnel. The following
vibration test control capabilities apply to the HP 5427A.

System Operation
Random, sine and transient control follow the same logical opera

tional phases. First, the appropriate disc is loaded and the test pro
gram or setup (envelope, alarm and abort limits, test time,
calibrations, etc.) is loaded from disc storage in response to search
codes or names. If a new program or modifications are desired, a
friendly question-and-answer sequence is used. Once a new setup has
been generated or changes made, it can be assigned a new name and
stored for later use.

After a satisfactory setup is obtained, the operate phase allows con
trol of the actual test via pushbuttons on the central control panel.
Removable snap-on overlay panels clearly label buttons for the type
of test desired. Choices of on-line displays and a save button allow
saving of data for later plotting, including auxiliary PSD measure
ments during random control.

After the test, results and all saved data are available for review or
documentation. The graphics terminal or an optional HP-IB compati
ble digital plotter provide fully labeled, report-quality plots of test
results. In random control. fully labeled plots can be obtained while
the test is running (open loop) using the terminal or an optional HP
IB plotter such as the HP 7470A.

Specification Summary

Random Control
Resolution: 64, 128, 256, or 512 lines (1024 lines optional)
BandWidth: III to 5000 Hz
Loop time: <0.9s for 256 lines, 2500 Hz bandwidth, one control
channel and full display
Dynamic range: >65 dB
Accuracy rms PSD accuracy: ±2%

Control PSD accuracy: ± 1.0 dB (90% confidence level) Higher
accuracies are typically achievable with increased control spectrum
averaging.

Sine Control
Frequency range: 0.1 to 5000 Hz. Upper and Lower sweep frequen
cy limits and starting frequency may be specified anywhere in the
frequency range (resolution: 0.1 Hz).

Sweep rate: 0.001 to 100 octaves/minute log, I to 100,000
Hz/minute linear, operator selectable.

Harmonic components: >60 dB below full level fundamental out
put

• Economical expansion for sine and transient control
• Ultra-high random control resolution: 512 lines stand

ard (1024 lines optionai)

HP 5427A

Sweep time accuracy: ±0.25% or ±52 ms, whichever is greater

Amplitude accuracy: the greater of ±2.5 mV or ± 1% of specified
reference value.

Output dynamic range: 72 dB

Transient Control
Classical reference waveforms: half-sine, terminal peak saw
tooth, triangle or rectangle

Polarity: positive or negative

Duration range: 0.5 to 100 ms

Duration accuracy: ±5% for half-sine and terminal peak sawtooth
at pulse baseline crossover points
Shock response spectrum synthesis: time domain waveforms
are synthesized from a user-specified shock response spectrum (SRS)
off-line in the setup mode

Resolution: l/N octave, N is any integer from 1 to 9

Frequency range: 2 decades nominal, 2.6 decades maximum

Maximum frequency: I/Nth octave below 10,240 Hz

Ordering Information
HP 5427A Vibration Test Control System
Option 070 High resolution random (1024 lines)
Option 075 Transient control
Option 080 Sine control



COMPUTER AIDED ENGINEERING
HP EGS Engineering Graphics System

HP EGS on HP 9000 Model 320

HPEGS
Engineering Graphics System

Hewlett-Packard's Engineering Graphics System (HP EGS) con
tinues to evolve to meet the demand for powerful, low-cost computer
solutions within the engineering environment. HP EGS is a 2-D com
puter-aided design (CAD) system that helps the engineer create
schematics, printed circuit (PC) board layouts, mechanical engineer
ing drawings, and other engineering artwork. Developed for use on
the HP 9000 Series 200 and 300 workstations and peripherals, HP
EGS has numerous built-in design tools such as rat's nest generator,
connect list compare. and materials list output to aid you in electrical
and mechanical engineering design.

HP EGS functions expertly in stand-alone configurations or in a
Shared Resource Management (SRM) system. The SRM can im
prove productivity by allowing several users to share data; it can save
cost by allowing users to share peripherals. HP EGS is ideal for the
novice with little knowledge of computers, and for the more exper
ienced user who wants to develop custom applications.

Revision 2.1 HP EGS builds upon more than 2500 installations of
earlier versions both inside HP's R&D labs and at client facilities.
where 70% of all users report they routinely employ two or more of
the multiple personalities.

Features and Capabilities
HP EGS is not just a simple computer-aided drafting system, but a

flexible, multipurpose tool with several distinct drawing environments
or personalities attuned to specific design needs. At the heart of HP
EGS is the graphics editor, the tool used to generate drawings on the
screen. You can enter all the drawing elements, numbers, and com
mands from a tablet menu or the screen, using a graphics tablet stylus
or a mouse.

Drawings can be created using several elements-lines, circles, rec
tangles, polygons, arcs, text. Complex, frequently used shapes can be
stored as library parts and called up as needed. Shapes on the screen
can be altered with screen editing commands. It is possible to move,
copy, delete, scale, rotate, or stretch lines and objects. New drawings
can be created by modifying existing ones,

The specialized user environments, or personalities, in HP EGS ef
ficicntly address tasks in the following areas:

Electrical Engineering-used to draw printed circuit board art
work and circuit schematics

Mechanical Engineering-built with the isometric drawing capa
bility that allows mechanical engineers and draftspeople to generate
2-0 representations of 3-D drawings

General Drawing-geared for easy preparation of such general
purpose artwork as floor plans, telephone line layout, and pipeline
schema



COMPUTER AIDED ENGINEERING
HP EGS Engineering Gtaphics System

HP EGS Enhancements
Revision 2.1 HP EGS has a number of special tools that facilitate

design-tools you'd expect to find in more advanced and expensive
CAE/CAD systems. Among them:

Isometric mode-allows you to draw isometric views of objects or
to show assembly operations on a single drawing.

Rat's nest generator-adds point-to-point connections between
placed printed circuit board components based on a connection list
from a schematic. Aids ready detection of congested areas.

Connect list compare-compares system-generated schematic and
printed circuit board connect lists to ensure exactness.

Photoplotter/NC drill output (option)-converts HP EGS draw
ing information to the format required by a Gerber photoplotter or an
Excellon numerical control drilling machine.

IGES pre/post processor (option)-translates drawing files into
IGES (initial graphics exchange specification) format, making it pos
sible to move them to other vendors' graphics systems, and back to the
originating site.

GATHER command-lets you move segments of a drawing with
out losing connectivity.

Many other features designed into HP EGS contribute to its im
proved performance.

Three SpeCii11iz.ed PersonaLties
Electrical Engineering Personalities

The Schematic Drawing and PC Board Layout Personalities in this
software module now make it easy to turn engineering ideas into
physical reality.

makes the conversion from design into format suitable for a
photoplotter or an NC drill machine. Another feature designed to fur
ther enhance HP EGS is the rat's nest generator which helps you
make appropriate connections between placed components and a
schematic connection list on the PC board using 'airlines.'

Mechanical Engineering Personality
Designed to assist engineers and draftspeople prepare 2-D mechan

ical drawings, this module dramatically reduces drawing time. You
can use construction geometry techniques to create drawings; you can
use construction lines while creating the drawing; and you can easily
do isometric drawings. This easy-to-use personality expands to grow
with your mechanical drawing requirements. The library for this per
sonality is based on ANSI standard specifications.

General Drawing Personality
The easy-to-learn General Drawing Personality has the power of

the other personalities to lend to a multitude of applications ... from
generating overhead slides, block diagrams, floor plans, project
scheduling diagrams to any other general artwork.

General Drawing is where many new users begin to learn how to
use HP EGS, and where many sophisticated users come to create
their own environments.

HP EGS Options
HP TechWriter. Documenting your engineering tasks, writing re

ports, and developing presentation-quality materials that include il·
lustrations consume a major portion of an engineer's time. HP EGS
combines with HP TechWriter to deliver quality presentation materi
als.

This optional document editor works with the entire Series 200 and
300 family of workstations, and can be purchased separately from HP
EGS. Using a picture processor, document editor, and lister, HP
TechWriter electronically merges words with the pictures created by
HP EGS.

Photoplotter /NC Drill Postprocessors. Printed circuit board de
signers often need to convert their designs into a format suitable for a
photoplotter or an NC drill machine. HP's optional photoplot/NC
drill feature makes the conversion for printed circuit boards designed
on an HP EGS workstation. Output is in Gerber photoplotter and
Excellon drill format, respectively. These ASCII formatted files can
be ported to these machines in compatible magnetic tape or paper
tape form. Standard data communications can also be used to move
the files to these machines.

IGES Translators. Conforming to the initial graphics exchange
specification (lGES), HP EGS IGES translators allow you to move
HP EGS drawings to other CAD systems; or, you can move drawings
from other systems to HP EGS. HP EGS can be used as a low-cost
front end to your expensive CAD systems.

Large Digitizer. Some applications need the ability to digitize large
drawings. HP EGS supports a Summagraphics Microgrid series E
size digitizer, the Model MG3548. Data transfer is accomplished via
an RS-232 interface.

The Schematic Drawing Personality assists you in creating
schematics of electronic designs much more rapidly than by manual
methods. HP EGS is fast enough that you can always work with a
current drawing. The symbol library for this personality contains
such factory-defined sample elements as passive and active devices,
digital devices, and package chips.

The PC Board Layout Personality allows you to create printed cir
cuit board artwork for your electronic designs. This personality

Ordering Information
98305A HP EGS 2.1
983 lOA HP EGS Photop!otter and NC

Drill Tape Utilities, Right-to-use
983l1A HP EGS IGES Translators,

Right-to-use
98819A HP TechWriter 1.2, Right-to-use

(Can be purchased separately)

Price
\! 0.000

~ UJOO

55.000

5795



LOGIC DEVELOPMENT SYSTEMS
Advantages of an Integrated Approach

Shorten the Design Cycle
Development of electronic products has

changed drastically in the last decade. The
advent of microprocessors was just the begin
ning. Technological advancements which are
constantly lowering hardware prices and in
creasing performance are continuing at a
staggering rate.

What does this mean to you? It may mean
the software component of your product is
now as significant as the hardware. Proper
management of software development and
system integration phases is now critical to
producing a product.

Recently, an electronics industry article*
compared the impact of development costs,
product costs, and late product introduction.
Using a representative high-growth market:
5-year product life, 12% annual price erosion,

'Figures from Donald Reinertsen, McKinsey & C. (Los Angeles,
CAl, Electronic Business, July, 1983, p. 66. ·1983, Cahners
Publishing Company

and 20% growth per year, an overrun of 50%
in a product's development costs will decrease
after-tax profits by 3.5%. By contrast, a prod
uct-cost overrun of only 9% results in a 22%
decrease in after-tax profits. But, even more
significant, a six month delay in product in
troduction costs 33% of the after-tax profit.

Keeping a project on schedule is not as easy
as adding more people. You know how diffi
cult it is to find and train qualified people.
And, too many people may actually throw the
project further off schedule. The answer, of
course, lies in higher productivity. Hardware
and software designers need a design environ
ment that helps them to be as productive as
possible. Increased project complex:ity means
that this environment must support project
management as well, so that team efforts re
main focused on objectives and progress is
easily tracked.

Increase Productivity
The HP 64000 Logic Development System

is an effective solution to shortening the
microprocessor design cycle. It's the first sys-

tem to combine advanced software develop
ment, real-time emulation, sophisticated
hardware/software analysis capabilities, and
the power of the HP-UX" operating system.

Configuration flexibility combines with
ease of operation and fast response to form a
system that lets your people do their best
work in the shortest time. Software project
management tools running under the HP-UX
operating system ensure smooth progress in
the development cycle. Software engineers
benefit from the tightly-coupled, high-level
software development and analysis tools.
Real-time performance analysis tools point to
system bottlenecks, allowing significant im
provements in performance in a fraction of
the time of conventional techniques.

Powerful, interactive, yet, easy-to-use emu
lation and timing analysis speed hardware de
velopment. Since the HP 64000 system allows
many engineers to share the same data base

, 'HP-UX is Hewlett-Packard's enhancement of the UNIX oper
ating system. UNIX is a Irademark of AT&T Bell Laboratories.



LOGIC DEVELOPMENT SYSTEMS
Advantages of an Integrated Approach

CS/80
Compatible

Disc

System
Printer

RS-232C Serial Link
RS-232C
RS-232C

Terminal
for Soflware

~~~~~~Development
or Control
of a Remote
HP 64000
Station

The HP 64000 logic development system is easily tailored to match your design environ
ment. For small to medium-sized teams, up to six stations can be assembled in a single
cluster (shaded area) with direct access to a central data-base. Larger teams are ac
commodated by adding a multi-user HP-UX computer to the high-speed HP 64000 sys
tem bus. Powerful networking links clusters to form a distributed development system
to cover an entire lab.

and combines interactive tools for the hard
ware and software tasks, system integration
(often the most time consuming development
phase) is greatly enhanced. All this means
product development schedules are shorter
and better products get to market sooner.

In addition to complete development capa
bility, this system also has tremendous flexi
bility to adapt to your development task ...
in your particular lab ... to your unique ap
proach. The HP 64000 system can include
development stations (operating stand-alone
or in clusters), HP 9000 series 200 and 500
multiuser computers running the HP-UX op
erating system, high performance HP
peripherals, and advanced software; all con
figured for maximum productivity and cost
effectiveness in your environment. The HP
64000 system can grow with your needs and
provide complete assurance that your origi
nal investment is protected.

Work Stations
The heart of the HP 64000 system is the

HP 64100A system workstation which con
tains a powerful, l6-bit computer, optimized
for software development, emulation, and
analysis. Stations are capable of performing
stand-alone or in a cluster sharing high-per
formance peripherals. The peripherals are
shared via a high-speed bus and proprietary
networking software. An expensive network
controller or file server is not required. Up
grading from a single station hard disc-based
system to a multi-station system is as simple
as connecting another productive station to
the bus and turning it on.

Every station contains a card cage for the
emulation and analysis subsystems that sup
port the design team in each phase of the proj-

ect. The addition of powerful HP software
tools such as compilers, assemblers, and link
ers provides complete development capabil
ity for a wide variety of microprocessors.
Syntax driven softkeys are the consistent,
easy-to-learn interface to all these capabili
ties.

A System to Match Your Needs
Larger design environments can benefit

from the inclusion of HP 9000 series general
computers running the HP-UX operating sys
tem. The HP 9000 family ofcomputers ranges
from single user systems up to multi-user sys
tems incorporating Hewlett-Packard's own
state of the art 32-bit microprocessor. The
computer connects directly to the HP 64000
system bus so that it shares the same data base
with the development system. Access is pro
vided from the computer terminals to the real
time execution and analysis environment of
the HP 64000 stations, allowing them to be
shared between several engineers.

The HP 9000 family of computers also of
fers extremely powerful networking capabili
ties that allow easy sharing of data from
team to team, yet preserve team indepen
dence for project management purposes.
They also accommodate a variety of physical
layouts, whether the lab is across the hall
from the engineer or across the country.

The HP-UX operating system provides
software revision control systems and auto
matic compiling and linking to assure that
the current version of a module is always be
ing used. An electronic mail system and oth
er communications software encourage and
speed the sharing of information between
teams as well as between team members.

HP 64000 software development and data
communications software is also available to
run on DEC VAX* series computers. This
means that you can protect existing invest
ments and still take advantage of all the pow
er of the HP 64000 system.

The HP 64000 adds up to a system capable
of solving all a team's development needs
with enough flexibility to meet your organ
izational and budget requirements.

Tightly Integrated Tools
Streamline the Software
Design Cycle

The UNIX operating system, from which
HP-UX is derived, was designed to be an
ideal environment for software development.
HP-UX, therefore, provides many tools for
the software engineer. The hierarchical file
structure allows easy organization of a proj
ect. Text processing utilities speed documen
tation. A system of "pipes" and "filters" al
lows the simple utilities the system provides
to be combined together into powerful, yet
easily understood commands. This flexibility
allows an engineer to tailor the system to the
task at hand. This can obviate many repeti
tive, tedious, and error-prone activities which
hinder progress.

Another very important tool for enhancing
the productivity of a software designer is
high-level language. A designer can produce
better documented, easier maintainable, and
more transportable code using a high-level
language in much less time than using assem
bly language.

'DEC VAX is a trademark of Digital Equipment Corporation.



An integrated set of modular development tools are well-suited to applications that re
quire teams of designers. A common database enhances a smooth integration of all the
components.

The HP 64000 development system allows
the software designer to make maximum use
of high-level languages. By integrating the
synthesis and analysis tools into the same sys
tem a sophisticated data base generated by
the compilers, assemblers, and linkers may
be shared. This data base goes beyond merely
providing global symbol information. HP
64000 logic analysis tools can access and dis
play the original source lines in their trace
listings, including comments. Data values
can be referenced in the terms they were de
fined. Program flow can be analyzed on a
procedure level rather than a machine code
level. Analysis and debug can now be accom
plished in terms of the source language,
transparently, and in real-time. That means
problems are found and solved sooner.

Many times a high-level language is avoid
ed for projects with critical performance
specifications. Hewlett-Packard is a pioneer
in the development of nonintrusive perform
ance analysis tools which address this prob
lem. These tools allow development to be
done quickly and efficiently in a high-level
language. Overall system performance is
then examined, bottlenecks and critical paths
identified, modules are optimized and only
where necessary (and that is the key), rewrit
ten in assembly language. This optimization
proceeds even to the assembly language level,
assuring maximum performance. Perform
lance analysis, done at real-time execution
Ispeed with no disturbance of the target sys
Item or its software, ensures that efforts are
(OCused where they are the most productive.

ITightly Coupled Measurements
,Speed the Hardware Development

\

TaSk
In-circuit emulation has become one of the

most widely used tools in the development of
Imicroprocessor-based products. By replacing
:the microprocessor in the system under test,
icomplete control, as well as a crystal clear
Iwindow into the prototype system, is ob
tained. Faithfully emulating today's complex
Iprocessors is critical. Otherwise, hours may
I

be wasted trying to solve a phantom problem
introduced by the emulator, not the proto
type system. Designers must trust the emula
tor so that time is spent productively
debugging the target system and not the in
strumentation.

Hewlett-Packard's emulation tools are up
to the task. A wide variety of processors are
supported so that the optimal processor can
be selected for your project. All support real
time emulation, that is, they execute at the
same speed as the processor. One of the most
innovative tools in the industry, a user-defin
able emulator, is also available to support a
proprietary processor or provide an early
start on a new processor.

A pioneer in the field of logic analysis,
Hewlett-Packard has combined its measure
ment expertise and its custom, integrated
circuit technology to add sophisticated logic
analysis to the HP 64000 development sys
tem. An example is the powerful, 400 MHz
timing/125 MHz state analyzer which
makes use of the computing power of the sta
tion to provide advanced statistical informa
tion on the data it has captured. This does
more than make the HP 64000 system devel
opment stations general-purpose logic ana
lyzers. It allows engineers to use the analysis
and emulation tools together as a system.
Analysis and emulation modules interact
over a high-speed bus to quickly pinpoint
problems between multiple processors and
subsystems. Not a patchwork connection of
separate instruments, this capability is an in
trinsic part of the HP 64000 system architec
ture.

All this is made possible by the modular
design of the HP 64000 system stations, the
hardware subsystems, and the self-configur
ing software. This means that the develop
ment station adapts to the needs of the
moment. Whatever phase of the project, the
appropriate capabilities are available. Sever
al stations can even be combined into a sin
gle, extremely powerful measurement

system, when needed, to quickly solve the
most complex problems and avoid costly de
lays. When schedules and budgets are tight,
the HP 64000's adaptability means you get
the most for your money.

Service, Support, Training
Hewlett-Packard has been a successful

supplier of tools to the electronics industry
for many years. During those years HP has
earned an enviable reputation for customer
satisfaction. There are two major reasons for
this. First, the quality and reliability of the
products Hewlett-Packard builds. Second,
the wide spectrum of professional support
available to our customers.

Reliability and serviceability are designed
into Hewlett-Packard products. A compre
hensive quality assurance program that be
gins with the original design specification has
resulted in an extremely low failure rate for
the HP 64000 system when compared to the
rest of the computer industry. This is a major
factor affecting the overall productivity of
your designers, because if the development
system isn't working, neither are your engi
neers.

HP also provides trained professionals who
understand your development needs. A Cus
tomer Engineer performs on site installation
and verification of equipment upon delivery.
Systems Engineers answer technical ques
tions and are available for applications assis
tance on a consulting basis. Training courses
are available to bring your people up to speed
quickly on the latest and most advanced de
velopment tools. Maintenance contracts are
available that can be tailored to best suit
your company's requirements. All this means
you receive maximum return on your invest
ment when you choose Hewlett-Packard.

Call your nearest Hewlett-Packard field
office and find out how the HP 64000 system
can help your next project come in ahead of
schedule and under budget.
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HP 64000 Logic Development System

Software Development
The HP 64000 Software Design Center provides all of the advan

tages of an integrated approach to software development verifica
tion/analysis and system integration. There is, however, a strong
trend towards the use of a central computer for software develop
ment, especially in large design environments where many engineers
need access to the powerful software design and program manage
ment tools available with a UNIX or VMS operating system. Ideally,
a design team should have an environment with the advantages of
both the central computer and the tightly-coupled, development sys
tem integration and analysis tools. This "ideal" design is available in
the HP 64000 Logic Development System. The tight coupling has
been extended from the system integration and analysis tools of the
HP 64000 work station to HP 9000 series 200 and 500 computers
with HP-UX and DEC VAX series 11/7XX computers running the
VMS system. This tight coupling is accomplished through a high
speed HP-IB link such that the computer and HP 64000 station oper
ate as a unit. The result is a distributed processing, centrally con
trolled network where numerous users can be supported with low cost
terminals while sharing the resources of the central computer and the
emulation and analysis capabilities of an HP 64100 or 64110 work
station.

HP 64000 compatible C, PL/M, and Pascal cross compilers and
cross assemblers have been developed for both the HP and DEC com
puters and their respective operating systems. In addition, a new re
mote access capability allows designers to access the emulation and
analysis tools of an HP 64000 station from any of the terminals in the
network.

Now, even larger design teams have the advantages of a tightly
coupled, integrated approach to software engineering. Software syn
thesis is accomplished efficiently using the fast, cross software tools

and program management tools under the powerful UNIX or VMS
operating systems. The target processor's native code along with ap
propriate symbol table information is passed over the high-speed link
to the HP 64000 station where software debugging can occur at the
source code level and in real time. As software bugs are found, the
context can immediately be changed to the source code editing envi
ronment where changes are made. As tal get hardware is developed,
system integration and analysis can proceed and the software charac
terized and optimized - always at the source code level. The produc
tivity of the entire design effort is greatly enhanced since design
automation techniques are applied throughout the design process.
Bugs are found earlier at less cost and documentation is maintained
throughout the design cycle.

System Architecture
The fundamental unit of an HP 64000 System is the Development

Station. Flexibility of the system architecture exists across two
dimensions: within stations and between stations.

Within the station, the multiple bus structure is a the key architec
tural feature. The operating system and station CPU communicate
with the option-card slots via the development station bus. This bus
carries address, data, and control signals from the host CPU and sup
plies power to all option cards. Cards which comprise a distinct sub
system, e.g., an emulation subsystem, communicate via separate
high-speed subsystem buses. Another bus, the intermodule bus
(1MB) is the link for interactive analysis modes. Since buses are not
shared, the host system does not intrude on emulation or analysis op
erations to conduct "housekeeping" tasks, allowing real-time run
modes and multitasking for the subsystems.

Functions for each development station are defined by the subsys
tems installed in the station. Subsystems reside on cards, and a single
subsystem may require from one to five cards. Operating software is
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An advanced, flexible, dual-bus architecture is the key to real-time transparent emulation in the HP 64000 development system. The
HP 64000 host processor communicates with installed subsystems over the system bus while emulation operates over a separate high
speed emulation bus. Other subsystems, such as performance analysis, emulation bus analysis, along with target system state and
timing analysis can perform measurements without interfering with emulation activities.
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stored on the mass storage device used for the configuration, and sta
tions sharing common memory can all access the stored software. For
example, in a cluster arrangement, all stations in the cluster can use
any of the assemblers and compilers stored on the cluster's mass stor
age device.

Between stations, there are four basic arrangements. A system
cluster, with hard disc, printer, and development stations, operates as
a distributed processing network. Distributed processing takes advan
tage of the powerful host CPU resident in each development station,
maintaining a high level of responsiveness even when extra stations
are added, up to a total of six per cluster. For larger design programs
with major software development demands, uniting the development
system with an HP 9000 or other compatible computer via a high
speed link adds extra stations and extra capabilities. Typically, the

tools for writing software are housed in the computer, and object code
and symbol tables are passed to development stations to take advan
tage of the simulation, integration, and optimization tools of the HP
64000 System. The special development aids can be accessed directly
on a development station or remotely from a computer workstation. A
third possibility is setting up a single development station as a
benchtop instrument. A fourth basic setup with an RS-232 link de
fines a development station as a terminal for a host computer and an
independent analysis/emulation instrument.

New products for the HP 64000 System are compatible with ex
isting HP 64000 Systems that are maintained or updated to current
status with Software Subscription Service. As applications change,
the user can reconfigure an HP 64000 System to meet the new needs.
On-going compatibility allows users to take advantage of enhance
ments and new subsystems as they become available.

Development Stations
Development stations are the user's interface to the Logic Develop

ment System. There are two stations, Model 64100A Development
Station and the smaller, transportable Model 64110A Development
Station. In use, the two stations are functionally the same, with an
ASCII keyboard and eight syntax-driven softkeys to operate the in
stalled subsystems. Each station contains:
• High-performance, 16-bit host processor
• Resident ROM and RAM memories for HP 64000 station CPU
• Card cage with five or ten slots for subsystem option cards
• RS-232-C (V.24) interface to access other clusters or computers

Model 64100A Development Station has ten slots to accommodate
subsystem cards. An optional PROM programmer can be installed
directly in the station, to the right of the keyboard; specific interfaces
are available for most of the commonly used PROMs, Local mass
storage can be added with Option 041 Dual Flexible Disc Drives. At
least one station in an HP 64000 System cluster must have local mass
storage as a means of entering operating software for the system and
any subsystems. Local mass storage frees the station for stand-alone
applications, and it also provides a convenient, economical means of
storing and transferring work in progresso

Dual, flexible disc drives are standard for Model 6411 OA Develop
ment Stations. The transportable HP 6411 OA station has adjustable
legs and a hinged keyboard, which makes it a logical choice for field
and stand-alone uses. HP 64110A development station has five option
card slots.
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A broad selection of emulator subsystems ensures that there is
HP 64000 System support for any of the most popular
microprocessors. When a new design requires a different
microprocessor, a new emulation subsystem can be installed
readily.

For microprocessors that are not presently supported with a dedicated
HP 64000 System emulator, a custom emulator can be developed us
ing Model 64274S User-Definable Emulator as a base. For ROM
based systems, there is a ROM Emulator, Model 64272S, to provide a
controlled environment for software execution and analysis. Both us
er-defined emulators are powerful alternative tools for applications
not served by processor-specific HP 64000 System emulators.

Emulation subsystems for the HP 64000 System consist of a con
trol card and an emulator pod assembly. Memory for the emulator,
ordered separately, requires at least two slots in the development sta
tion card cage, one for the control card and a second slot for the mem
ory card. Emulation memory is implemented with high-speed static
RAM; up to I Mbyte of emulation memory may be installed in incre
ments of 32, 64, or 128 kbytes.

The emulation processor is run from two memories: emulation
memory and target system memory. Memory is assigned to either
memory by blocks of memory address space, but the processor runs as
if only one memory existed. Blocks of memory addresses may be des
ignated as RAM, ROM, or illegal. As code modules are completed,
they can be tested on the emulator in combination with existing target
system hardware.

One of the important advantages of an emulator is the control over
the microprocessor during the development phase. The microproces
sor can be run, halted, or single-stepped from the development station
keyboard. During emulation, it is possible to examine the contents of
the microprocessor memory and registers, modify the contents, and
then continue the emulation run.

An emulation bus analyzer should be added to the subsystem to
monitor activity on the emulator bus. Model 64302A analyzer pro
vides real-time traces of address, data, and status/control signals.
Displays may be in the microprocessor mnemonics or in an appropri
ate numerical base.

For multiprocessor applications, emulators may be used interac
tively with the Intermodule Bus (1MB). The 1MB links emulation bus
analyzers for cross-arming modes, and the 1MB can also establish
larger measurement systems for interactive emulators, timing analyz
ers, and/or state analyzers. When emulation and analysis subsystems
reside in separate stations. an 1MB extender (HP 64303A) is availa
ble for cross-station measurement systems.

Analysis
Analysis and system integration are major functions when design

ing and developing superior microprocessor-based products. The HP
64000 System offers five analysis subsystems to meet measurement
needs for troubleshooting, debugging, and optimizing target systems.
The HP 64302A Emulation Bus Analyzer is a basic real-time analyz
er used with an emulation subsystem. As well as providing the dis
plays and triggering conditions for the emulator, the HP 64302A
analyzer is the emulator's access point for interactive emula
tion/analysis; in addition, it supports the High-Level Software Ana
lyzer (HP 64330) for analysis in high-level programming languages
of C and Pascal. The HP 64340 Real-time, High-level Software Ana
lyzer is a hardware and software package that operates with an ap
propriate HP 64000 emulation subsystem. HP 64310A Software
Performance Analyzer is also used with an emulator, providing over
view measurements that aid in system-level evaluations. For complex
problem solving, HP 6461 OS Logic Timing/State Analyzer and HP
64620S Logic State/Software Analyzer are high performance ana
lyzers that may be used separately or interactively.

High-level Software Analysis
Two High-Level Software Analyzers offer HP 64000 System users

an advanced, yet easy-to-use, feature set for analysis of programs
written in Pascal or C. The analyzers are processor specific, for troub·
Ie-shooting and debugging software written for the target
microprocessor. Measurements are specified and displayed in the
high-level context used in generating the software to simplify correla
tions between executing software and written programs. Two series
are available: HP 64330 High-level Software Analyzers and HP
64340 Real-time, High-level Software Analyzers.

Basic features of these analyzers include:
• Measurements for global and detailed views of high-level software

execution
• Variable values are displayed in their native data type (Boolean,

integer, real, scalar, structured types, etc.)
• High compatibility with system cross compilers supports measure

ment specification using static and dynamic variable names, file,
procedure, and function names, as well as high-level source line
numbers

• Direct control over target system operation
• Command files speed measurement set-up and execution, facilitat

ing automatic measurements

8086
80C86
8088
80C88
80186
80188
146805G2
146805E2
TMS32010
F9450

70108
70116
8031
8035
8039
8048
8049
8051
8080
8085

Emulation
The HP 64000 Logic Development System offers a wide selection

of emulators to support microprocessor-based product development.
These emulators provide an essential link between the software devel
opment environment and the target system. Programs developed on
the HP 64000 system or compatible computers are run on the emula
tor subsystem for real-time debug and analysis. Processor run con
trols in the emulator allow you to single-step, display, and modify
memory. Modifications and improvements to software are made
quickly and easily in the early design phases; emulation gives you the
flexibility to experiment before committing a product to firmware.
Features of an HP 64000 emulation subsystem include:

• Real-time emulation mode without inserted wait states
• Run-time controls for single cycling and register display
• Mapping memory blocks to emulation or target memory
• Simulated I/O using HP 64000 System resources
• High-speed emulation memory

Software modules can be evaluated as they are developed, rather
than after both hardware and software are totally complete. Since
much of the debugging is done as modules are added, there are far
fewer problems in integrating hardware and software. The HP 64000
System emulators add one more dimension of user friendliness-all
emulation commands are entered with directed-syntax softkeys from
the development station keyboard.

The Logic Development System offers emulation subsystems for a
variety of 8-bit and 16-bit microprocessors. Presently, emulators are
available for the following processors:
NSC800 6803
Z80 6805/R/U/P
Z8001 6808
Z8002 6809
6301 6809E
6303 68A09
6800 68B09
68AOO 68B09E
68BOO 68000
6801 68008
6802 68010



The HP 64340 Real-time, High-level Analyzer Trace Statements
Measurement displays executed source lines along with the val
ues of all variables referenced. A hierarchy of measurements
streamline troubleshooting from a global view of module execu
tion down to the detail of variable values.

Additionally, the HP 64340 real-time, high-level analyzers offer:
• Module timing to detect anomalies and analyze performance
• Counts of specified statements to verify software coverage
• Sequencing, windowing, and measurement enable/disable to re

strict analysis to specific software areas
• Display any source files without exiting the analyzer for convenient

comparisons to current source code
• Time tagging of modules or statements as an elementary perform

ance check
• Interactive operation with other HP 64000 analysis and emulation

subsystems
Both analyzers trace program and data flow in executing code. The

HP 64330 adds no extra code to the software under test, but it does
stop program execu tion periodically by inserting software traps to ac
commodate the analyzer. By contrast, in real-time mode, the HP
64340 is fully transparent to the system under test and it meets all
criteria for real-time analysis: the processor is not halted, program
execution is not stopped, and additional code traps are not addcd to
the target software.

The HP 64330/64340 analyzers improve software engineering pro
ductivity with measurements that are relevant and convenient for
troubleshooting software written in high-level programming lan
guages. Presently, thc HP 64330 supports 68000, 8086, 8088, 68008,
68010,80186, and 80188 processors; the HP 64340 supports 68000,
68010,80186,8086,8088, and 80188 processors.

Software Performance Analysis
Model 6431 OA Software Performance Analyzer provides overview

measurements to aid in evaluating total system effectiveness of pro
grams operating in real time. Global measurements let software de
signers determine where system resources are being used, in terms of
execution times, memory usage, and interaction traffic. Software per
formance measurements aid in determining where to focus optimi
zation efforts for maximum effect on system performance.
• Histogram displays for quick comparisons of software activity
• Tabular displays with continually updated means and standard de-

viations on current measurement
• Measurement modes of memory and program activity
• Measurement modes of event duration
• Measurement modes of intermodule linkages

Model 64310A analyzer is used with any of the processor-specific
emulators for either 8-bit or 16-bit microprocessors. Up to three Soft
ware Performance Analyzers may be installed in a single station and

HP 64310A Software Performance Analyzer brings perform
ance analysis measurements to design applications for
microprocessor-based products. Six measurements quickly
characterize total system performance, allowing the software
designer to allocate available resources optimally.

they may be operated interactively through the intermodule bus
(IMB). Each analyzer occupies one card slot. Software performance
analysis is a powerful analytical tool once reserved for large main
frame computers, and now available for developing microprocessor
products.

Logic State Analysis
Model 64620S Logic State/Software Analyzer offers real-time,

transparent software analysis for microprocessor systems. A modular
system, the Software Analyzer can be configured for 20 to 120 input
channels. The HP 64620S analyzer supports analysis at all levels of
complexity for microprocessor systems.

• Multiple trigger parameters using symbols, ranges, NOT, and
"don't care" terms as well as file names and line numbers

• Selective data storage for edited state listings
• Powerful IS-level sequencer that may also be used to form one or

two measurement windows
• Extensive symbolic tracing for quick setups and easy interpretation
• Real-time, nonintrusive analysis feature set supports debug for

high-level programming languages
• Two software performance overview modes for code optimization
• Processor-specific interfaces and inverse assembly for easy hook

ups and state listings in the microprocessor mnemonics

An extensive fea ture set accommodates analysis of code written in
high-level languages. An analyzer trace may contain source line num
bers, high-level instructions together with comment fields, and assem
bly language lines. A listing of system activity in terms of high-level
source lines together with the assembly-level language generated by
the source lines resembles an expanded listing; this measurement is
particularly useful when modifying code for quicker execution or
more efficient use of program memory. When the HP 64620S analyz
er includes the overview measurement capabilities, code modules that
run too long or take too many lines of code can be quickly identified,
rewritten, and tested again. Measurements may be specified by sym
bol names rather than address ranges or line numbers.

Preprocessors and inverse assemblers are available for a variety of
microprocessors. Displays are automatically formatted and state list
ings are translated into the microprocessor mnemonics for convenient
measurements.

The HP 64620S Software Analyzer subsystem is composed of a
control card, one to three da ta acquisition cards, and general purpose
probes or dedicated interfaces. There are two types of data acquisi-



Interface Model Number
64653A
64655A
64657A
64658A
64671A
64672B
64673A
64674A
64680A
64681A
64683A
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The user definable interface module includes hardware, chip sock
ets, and interface boards to create a wirewrap interface for processors
not supported with a dedicated interface. A user-definable inverse as
sembler HP 64856A is also available for the general purpose interface.

The fonowing preprocessor interfaces are available for the Model
64650A General Purpose Preprocessor:
Processor
8086/8088
8085
80286
80186/80188
6809/6809E
6800/6802
68008
68000/68010
Z8001
Z8002
Z80
NSC800
General purpose

Model 64610S High-speed Timing/State Analyzer offers power
ful, high-resolution, asynchronous and synchronous analysis
with extensive postprocessing capabilities. Many triggering
modes allow precise positioning of the display window to locate
timing margin, state execution and interaction problems. Post
processing is also available to perform operations on acquired
data.

tion cards: a card with 40 input channels and a card with 20 input
channels and the overview circuits. The analyzer collects and stores
data at data transfer rates up to 10 MHz. Analyzer memory is 256
states deep, with a 4096-state memory for the overview function. .

Flexible triggering, a major strength of the Software Analyzer, IS

implemented with shared resources between trigger, store, and count
functions. Trigger parameters may include values, ranges, "don't
care" terms, NOT terms, file names, symbols, and line numbers.
Events stored may include all states, or may be limited to only states of
a specified type or within a defined range. Event or time interval counts
can be made between stored states or from the trigger point to each
stored state.

A sequencer may be used in conjunction with the trigger, store, and
count functions. When the sequencer enables the trigger function, con
ditions specified for the sequencer must be met before the analyzer
initiates a search for other triggering conditions. A basic sequence
specification may have up to 15 sequence terms. Restart terms may be
used with one or more of the sequence terms to define a state that
reinitiates the search for a portion or all of the sequence.

At the highest level of analyzer control, the master enable condition
enables or disables all other analyzer functions. The master enable
may be a specific event, a sequence, or a stimulus from another analyz
er across the intermodule bus.

Symbolic tracing is based on the symbol table created by the linker.
Other user-defined labels may be added as needed. Symbols are alpha
numeric names assigned to absolute addresses, ranges, or procedure
names. All entries in the symbol table become part of a softkey set,
saving time in setting up measurements.

Preprocessors and Interfaces . .
Preprocessors and interface modules taIlor the HP 64620S LogIC

State/Software Analyzer for use with specific microprocessor systems.
Preprocessors provide quick, convenient connections between target
systems and the logic analyzer. Inverse assemblers translate collected
state events into the processor mnemonics for easy reading and analy
sis. The interrace software automatically sets formats for the logic an
alyzer to match inputs from the target system processor. Model
64650A General Purpose Preprocessor is used with a 60-channel HP
64620S Analyzer and replaces three HP 64635A data probes and one
HP64636A clock probe. Control software and inverse assemblers are
included with the processor specific interface modules that are in
stalled in the preprocessor. The interface modules contain interface
circuits and cabling to connect to the target system. Both processor
s ecific and user-definable interface modules are available.

Timing Analysis
Model 64610S High-speed Timing/State Analyzer subsystem of

fers powerful, high-resolution, asynchronous and synchronous analysis
with extensive postprocessing capabilities. Many triggering modes al
low precise positioning of the display window to locate timing margin,
state, execution, and interaction problems. The analyzer's resources
can be allocated to provide wide, fast, glitch, dual-threshold, and ex
ternally clocked measurements. Postprocessing adds another dimen
sion to timing/state analysis with the ability to perform operations on
acquired data, such as automated compare and statistical analysis of
raw data. In the external clock mode, you have the ability to analyze
the operation of high-speed logic in bit slice, microprogrammable, and
state machines in real time. The HP 64610S analyzer offers powerful
analysis that is easy to use.
• 8,16,24, or 32 channels or timing/state analysis
• Asynchronous sampling from 2 Hz to 400 MHz for excellent resolu

tion
• Synchronous sampling to 125 MHz
• Compare level, range, and fault qualifications for state and timing

listings
• Memory depth of 4060 samples in wide sample mode and 8140 sam

ples in fast sample mode
• Glitch capture and trigger for glitches as narrow as 3 ns to quickly

locate transients
• Dual threshold mode for checking transition times, loading

problems, and noise margins
Model 6461 OS analyzer aids in quickly resolving timing problems in
multichannel logic systems.

Each measurement mode provides a different view of the system
under test. Wide sample mode is the most frequently used mode for
standard timing analysis measurements from 2 Hz to 200 MHz. Fast
sample mode captures asynchronous events at rates up to 400 MHz,
and stores them in a memory 8140 samples deep. In glitch capture
mode, a separate glitch detection circuit is activated whenever a signal
crosses threshold two or more times in the same sample period result
ing in completely asynchronous glitch monitoring. Dual threshold
mode displays are three-level waveforms that show when the signal is
above, below, or between threshold levels. This mode identifies margi
nal signals and slow transitions which are frequent causes ror intermit
tent hardware problems.

Labels for single input lines or groups or lines identify the input
source for easier interpretation of the display. Once defined, these user
labels are added to the softkey set, making measurement setups and
analysis much more convenient.

Speed, memory, and measurement modes give the Hardware Ana
lyzer its power, but the finesse is a function of the versatile triggering
parameters. Patterns, Boolean NOT conditions or a glitch on one or
more lines can serve as trigger conditions. Transition triggering estab
lishes a trigger point as a set of signals enter or leave a defined state.
Time interval specifications can be defined for patterns, and the ana
lyzer is triggered if the pattern persists longer than the defined time or
if it does not persist long enough. When 16 channels are available, a



Typical microprogram system block diagram (shaded area) with
interconnection to HP's Microprogram Development Subsys
tem. This flexible subsystem prOVides real-time nonintrusive
analysis of microprogrammed system activity which reduces
software development time.

The Microprogram Development Subsystem supports software
development for a wide variety of microprogrammabie and bit
slice processors and sequencers. Integration of this subsystem
with other HP 64000 analysis and emulation tools offers interac
tive, cross-triggered measurements in multiprocessor environ
ments.

Typkal
Microprogram

System

Microprogram
Development

Subsystem

Features
• Choice of clock control or real-time address jam at break detection

offers flexible target system control
• Address ranging and two-level sequencing provide powerful break

event specification
• Real-time, nonintrusive analysis of microprogrammed system ac

tivity reduces software development time
• Flexible user-definable microassembler provides support for a wide

variety of microprogrammable devices
• Microcode source interleaved with analyzer trace data speeds soft

ware debugging
• Linking of separately assembled microcode modules accelerates

software turnaround time
• MACRO instruction feature of the microassembler improves soft

ware engineering productivity
• Modular architecture permits specific Writable Control Store con

figurations for customized development tools
• Integration of Run Control and analysis capabilities simplify oper

ation
• Interaction with other HP 64000 system emulators and analyzers

provides real-time analysis in multiprocessor environments

Microprogram Development Subsystem
Model 64276A/B/C
Model 64320S 25 MHz Logic State/Software Analyzer

The HP 64276 Microprogram Development Subsystem and the
HP 64320S 25 MHz Logic State/Software Analyzer provide run
control and real-time analysis for microprogrammable systems. As
integrated subsystems of the HP 64000 Logic Development System,
the HP 64276 and the HP 64320S add the power of run control and
analysis to all phases of the design, development, and maintenance of
microprogram-based products.

The Microprogram Development Subsystem consists of three com
ponents: a Run Control module, a Writable Control Store, and a 25
MHz Logic State/Software Analyzer. Run Control provides pro
gram flow control, clock control, and break event detection. Writable
Control Store provides high-speed RAM for storing the microcode to
be executed. A 25 MHz Logic State/Software Analyzer monitors
system buses, trigger, store, and sequencing for locating problems in
the microprogram.

The Microprogram Development Subsystem supports software de
velopment for a wide variety of microprogrammable processors and
sequencers. Integration of the Microprogram Development Subsys
tem with other powerful HP 64000 analysis and emulation tools al
lows for interactive, cross-triggered measurements in complex
multiprocessor environments.

In order to simplify the writing of your microcode, the HP 64861A
User-definable Microassembler is available. With this software pack
age, a microassembler can be created that supports MACROs, word
widths up to 128 bits, linking, source code displayed with trace data,
and errors issued for architecturally incorrect microwords. This
microassembler, coupled with the Microprogram Development Sub
system and the state analyzer, provides you with the most comprehen
sive microprogram development system available.

trigger on inputs of one probe pod can arm the analyzer to search for
another trigger specification on the second probe pod, a sequential
trigger.

The capability of storing and retrieving timing measurements
quickly and simply is an enabling function for other postprocessing
functions. Find and mark functions can locate and indicate the occur
rence of a specified pattern across the entire 4000 or 8000 sample
measurement. All occurrences of a marked time interval can be mea
sured and the mean calculated automatically. New mcasurements
may be compared to a stored measurement for automatic testing
processes. Timing displays can be translated directly into state list
ings, together with the marked conditions and time interval measure
ments. In a two-step process, the analyzer can collect traces from one
set of trigger specifications, pass the trace to the postprocessing func
tions where a second set of trigger specifications determines whether
the trace is stored or discarded. Postprocessing functions are imple
mented by the HP 646 lOS analyzer operating software.



LOGIC DEVELOPMENT SYSTEMS
Summary
Model 64000

Model 64000 Logic Development System offers total support
for all phases of developing microprocessor-based products.

Summary
Model 64000 Logic Development System is a complete system for

developing microprocessor-based products. From the very first out
lines for design specifications, through delivery to the customer,
through modifications and updates, the HP 64000 System provides a
common data base accessible by everyone associated with the prod
uct. Engineers and technicians working with the new product don't
have to guess what should happen on the basis of out-of-date listings,
inaccurate after-the-fact flowcharts, and scanty notes. They know.
Final code and complete documentation can be passed on with the
product as it moves to completion. Since there is a common user inter
face for all processes, there is no need to adapt to a new instrument for
each major development phase. As an implementation of the "elec
tronic workbench" the HP 64000 System supports microprocessor
products through all phases of design, development, production, test,
and redesign.

The HP 64000 System offers full microprocessor support: emula
tors, assemblers, C compilers, Pascal compilers, tailored for a wide
selection of 8-bit and 16-bit processors. For debugging, integrating,
and optimizing, five analyzers provide real-time, nonintrusive mea
surements to quickly locate problems and bottlenecks. The HP 64000
System is an integrated set of compatible tools that support
microprocessor development from conception through obsolescence.

As a universal system, the HP 64000 System frees the user to select
the optimum processor for each new product. With a dedicated devel
opment system, a processor is chosen first, and then support instru
ments are chosen to match the processor; economy may dictate that
the same processors be used for subsequent products, forcing the de
signer to fit later applications to existing support equipment. Tooling
up for a new microprocessor project with the HP 64000 System solu
tion is a moderate add-on expense because the fundamental support
already exists in the development stations, hard disc or flexible disc
drives, and printer. With the universal HP 64000, it becomes practi
cal to consider two or more processors, and even make comparisons
through some breadboarding phases, before selecting the processor
that best suits the application. Multiprocessor applications become
feasible, even when the microprocessors come from different vendors.
When a microprocessor is not supported by any of the HP 64000 de
velopment aids, user-defined kits are available to create new proces
sor-specific emulators, assemblers, and inverse assemblers.

The HP 64000 is a friendly system, friendly in many dimensions.
New users become proficient in little time, typically less than a day,

and experienced users progress quickly to take full advantage of the
advanced applications of the HP 64000 System. Details of routine
tasks are performed by the system, not the user. Yet, none of the func
tions are hidden; the display status line always describes current sys
tem activity, and error messages and commands are fully spelled out.
Softkeys as implemented in the system are virtually self-explanatory;
frequent references to manuals to decipher a code are eliminated.
With softkeys, typing is used to create new code and text, and not for
entering commands. Directed syntax displays the possible choices for
the next command and avoids the inconvenience of entering a com
mand string in the wrong sequence. Model 64000 Logic Development
System encourages users to practice sound design and development
techniques.

Selecting a Logic Development System
Model 64000 Logic Development System is a complex and dynam

ic family of microprocessor support tools. Consequently, it is recom
mended that an HP Field Engineer be contacted for a suggested
system configuration that will fit your application. For a copy of our
latest HP 64000 brochure, in the U.S., call 1-800-447-3282 (in Colo
rado call collect 590-3340). Outside the U.s., call your local HP sales
office. Prices for selected components are listed below.

Ordering Information
Model Description Price
64070A High-speed DEC VAX Interface $2700
64100A Development Station $11,130

Opt 041 Dual Flexible Disc Drives add $2200
64110A Transportable Development Station

with flexible disc drives $11,150
641565 Emulation Memory Subsystems $3140 to

32 kbytes to 1024 kbytes $33,910
642XX5 Emulation Subsystem, 8-bit /lP $3200 to

$5600
642XX5 Emulation Subsystem, 16-bit /lP $4500 to

$8800
64276X Microprogram Development $7000 to

Subsystem $13.800
64302A 48-channel Emulation Bus Analyzer $2530
64310A Software Performance Analyzer $3440
643205 Logic State Software Analyzer for $6250 to

Microprogram Development $13,250
Subsystem

6433XA High-level Software Analyzer $3000
6434XX Real-time, High-level Software $12,000

Analyzer
645005 PROM Programming Subsystem $1110

Opt XXX PROM specific Interface add $300 to

$500
646105 High-speed, Timing/State Analyzer $7850 to

200/400 MHz timing/125 MHz state $23,350
8 to 32 channels

646205 Logic State/Software Analyzer $4350 to
20 to 120 Channels $9610

646305 Probe sets for HP 64620S Logic $1620to
State/Software Analyzer $6680
20 to 120 Channels

64650A General Purpose Preprocessor $3140
646XXA Processor Specific Interfaces for use $860 to

with HP 64650A GP Preprocessor $2000
648XXA/5 Pascal & C Compilers, 8-bit, 16-bit $3000 to

$7000
648XXA Assembiers / Linkers, 8-bit $600 to

$1600
648XXA Assemblers/Linkers, 16-bit $1200 to

$2400
648XXA Host Development Systems $3000 to

$5000
64851A User-defined Assembler $1200
64856A User-defined Inverse Assembler $1200



PC INSTRUMENTS
General Information

Introduction to PC
Controlled Instrumentation

The increased power of today's personal
computers and their proliferation in the engi
neering workplace have made them increas
ingly attractive to industry as inexpensive,
versatile controllers for test-and-measure
ment instruments.

Currently most PC-controlled test-and
measurement systems are based on HP- lB. A
new and more novel approach is the personal
computer-instrument system.

Personal-computer instruments use a dis
tinctive architecture in which the test-and
measurement instruments are tightly cou
pled to a personal computer at the system
level. Redundant functions such as displays,
user-interface and internal microprocessors
are eliminated from the instruments and cen
tralized in the personal computer. This al
lows a single-user interface to control these
simpler and hence, more reliable instru
ments.

In addition to their automated-measure
ment capabilities, PC-controlled instruments
offer low buy-in prices and the availability of
numerous general-purpose personal-comput
er software packages. This makes them at
tractive for automating many repetitive
testing functions, while still having the bene
fits of a general-purpose computer.

HP PC Instruments
HP PC Instruments link test and measure

ment devices to the HP Vectra PC, HP 150

Touchscreen and Touchscreen II, IBM PC,
PC/ XT, and PC/ AT creating a more effi
cient, cost-saving way to program and per
form test procedures, analyze and compare
data, and record and plot results.

With PC Instruments, you can monitor
and control up to eight instrument modules
through the HP PC Instruments Bus (HP
PCIB) for each HP PCIB interface card
used. A second interface can also be added
allowing control of up to 16 PC Instruments
from a single computer.

PC Instruments consist of eight advanced
instrumentation modules, each housed in a
separate stackable plastic enclosure. Since
the PC Instruments modules are located
outside the personal computer, valuable ex
pansion slots are conserved, and the instru
ments are removed from the noisy
environment of the Pc. The simple design of
the modules allows easy access to the meas
urement terminals and easy expansion of the
instrument system as necessary.

Isolated power is supplied by a separate
external power pack provided with each
module. This isolates all instrument modules
from each other, and improves measurement
capabilities by reducing the possibility of
ground loops. An optional system power unit
is available to house up to eight external pow
er packs.

The PC Instruments system includes the
following devices: Digital multimeter, digi-

tizing oscilloscope, function generator, uni
versal counter, relay multiplexer, dual volt
age digital-to-analog converter, digital
input/output, and relay actuator. Typical
applications include temperature measure
ment, multi-channel data logging, produc
tion test, incoming inspection, component
evaluation, prototype test, subassembly test,
process monitoring and control, and scientific
research in chemistry, biology and other sci
entific and engineering fields.

Software Makes It Simple
Software is the key to PC Instruments

power and flexibility. PC Instruments Sys
tem Software makes it easy for you to use the
system in both a manual and a programmed
mode. For manual mode operation, the soft
front panel duplicates the instrument-control
panels of traditional instruments on your
CRT screen. Because PC Instruments are
programmed in Microsoft BASIC, it's easy
to customize or develop your own application
programs.

Optional HP data acquisition software
provides simple menu-driven programs to get
you up and running quickly for voltage scan
ning and temperature measurement applica
tions. And add-on HP-IB Command
Libraries are also available to turn your PC
into a versatile HP-IB instrument controller
that controls both PC Instruments and HP
IB instruments from the same BASIC pro
gram.



PC INSTRUMENTS
General Information

Manual Mode Simplicity
PC Instruments System Software gener

ates an advanced soft front panel on your
computer screen that duplicates the front
panel of its traditional instrument counter
part. You interact with the panel as you
would with any other instrument to set func
tions, ranges and values, and to take meas
urements. Monitor and control adjustments
to each instrument are performed through
the use of cursor keys, a mouse (on the HP
Vectra PC, IBM PC, PC/XT, or PCIAT),
or the HP Touchscreen.
T~e soft front panel, pictured to the right,

consists of four fixed windows: I) The Inter
active Instrument Window displays the front
panels of the instrument you are controlling;
2) Th~ System View Window displays up to
seven Instruments and can be scrolled to re
veal the .status of all instruments in the sys
tem. This enables you to quickly compare
data from several instruments; 3) The Status
Window gives you feedback in the form of
prompts and error messages about the instru
ment you are operating; and 4) Softkeys
make it easy to set up your system and con
trol the instruments. The Softkeys also en
able you to store and recall instrument
settings and get a hard copy of the informa
tion displayed on the screen.

PC Instruments can be easily interchanged
between the System View Window and the
Interactive Instrument Window through the
use of.cursor keys, a mouse or the HP Touch
screen. This enables you to more closely
monito.r and control test procedures, and to
make Instant changes where necessary. A
Last ~nstrument Softkey allows you to quick
~y sWitch back and forth between two specific
Instruments.

Programmed Mode Productivity

High-Level Programming Commands
PC Instruments System Software enables

you t~ create your own application programs
In Microsoft BASIC to automate instru
ments. This results in a faster solution and
more consistent results on repetitive tests.
High-level, easy-to-remember commands
like OUTPUT and MEASURE, make it
easy to program PC Instruments without re
ferring to a programming guide.

State File Storage
PC Instruments increase your productivity

by allowing you to automate your test and
measurement tasks. The initial parameters of
all the PC Instruments in your system can be
set and stored on disc in one or more state
files by simply touching the soft front panel.
These state files can then be recalled and exe
cuted during a BASIC program with a single
INITIALIZE SYSTEM command.

Versatile System Configuration
PC Instruments can be used in many con

figurations to meet your specific needs. You
might, for instance, configure a system that
includes three digital multimeters. You can
assign your own names, such as "volts in,"
"temperature," and "pressure." You then
program an instrument using its specific
name throughout a program. This feature,
along with "plain English" commands,
makes your programs virtually self-docu
menting. Should your testing procedures or
system con~gurations change in the future,
you can easily rename the instruments.

Programming Steps
To begin programming, the user exits the

soft front panel which causes the system soft
~are to generate a shell program. This shell
IS a BASIC program skeleton that contains
information about the configuration of the
PC Instruments system.

The programmed mode is composed of
these steps: 1) From DOS, enter the manual
mode; 2) Set your instruments to the desired
initial conditions and save each configuration
in a state file using softkeys; 3) Save a pro
gram shell and exit manual mode; 4) Load
BASIC and recall the program shell you just
~aved: 5) ~ey in your application program,
inserting lines of your code into the shell.
Make use of the PC Instruments commands
and the configurations you saved as appropri
ate for your application; and 6) Save the pro
gram and run as required.

Linkage to Third-Party Software
The widely-used Data Interchange For

mat (DIF) and other utilities provide a path
way to a wealth of third-party software such

2 ™ 'as 1- -3. by ~otuS.TM It gives you easy ac-
cess to time-saving features such as graphics,
database, spreadsheets, communications
and word processing, to help you work mor~
efficiently. Thus data acquired from PC In
struments can easily be read into a spread
sheet, merged into a report, or plotted. The
DIF conversion routine is standard with PC
Instruments System Software.

Data Acquisition Software
HP Data Acquisition Software is also

available to get you up and running quickly
for common data acquisition applications
s~ch as voltage scanning, thermocouple scan~
mng, and analog recording. In addition, you
can easily customize the program to meet
your specific needs.

This menu-driven program also includes
an engineering graphics utility for presenting

Lotus'" and 1_2_3T
" are trademarks of Lotus Development

Corporation.

informa~ion i.n a simple listing, linear graph,
or l.oganthmlc plot form. Hard copy can be
easily dumped to a graphics printer or an HP
7470A or 7475A plotter. The utility can also
~e merged into your own separate applica
tIOn program to provide easy-to-use graphics
capabilities.

Control HP-IB Instruments
Separate HP-IB hardware and software

turns your personal computer into a low-cost
controller compatible with more than two
thousand HP-IB (IEEE-488) instruments.

The HP-IB Command Libraries use a
standard high-level command structure
which makes programming easy. The HP
Vectra PC, HP 150 Touchscreen and IBM
PC HP-IB Command Libraries are compati
ble with the PC Instruments System Soft
ware. This allows you to control both PC
Instruments and HP-IB instruments from
the same BASIC program.

ASYSTTM Scientific Software
ASYST Scientific Software is a program

ming language that integrates PC Instru
ments ~nd H~-~B instruments with powerful
analYSIS, statistiCS, and graphics capabilities
common to most engineering and scientific
applications. ASYST provides you with the
power, precision, and flexibility previously
found only on mainframe and minicom
puters.
A~YST p~ograms execute quickly in both

the interactive and compiled modes. Fast
numeric ca.lculations are performed by utiliz
Ing the optIOnal co-processors in the HP Vec
tra PC.a.nd the IBM PC, PC/XT, or PCIAT.
In additIon, all commands co-reside in mem
ory.

Built-in analysis functions, like FFT and
XY.AUTC?PL~T, reduce your application
programming tIme by approximately 90 per
cent. These pre-programmed commands can
be combined and modified to extend the sys
tem for custom applications.

ASYSrT
" is a trademark of Macmillan Software Company.



PC INSTRUMENTS
Instrument Modules

Models 61010AA - 61013AA

Resistance 200 ohms 199.99 ohms 0.01 ohms
2 k ohms 1.9999 k ohms 0.0001 k ohms (0.1

ohms)
20 k ohms 19.999 k ohms 0.001 k ohms (I ohm)
200 k ohms 199.99 k ohms om k ohms (10 ohms)
2 M ohms 1.9999 M ohms 0.0001 M ohms (100

ohms)
20 M ohms 19.999 M ohms 0.001 M ohms (1 k

ohms)

< 5 pF
<25 pF
<50 pF

10 MHz
<-33
<-33
<0.5

1 MHz
<-53
<-53
<0.3

Resolution
0.01 mV
0.0001 V (0.1 mY)
0.001 V (I mY)
0.01 V (10 mY)

DC (±) or
AC Volts
(rms)

HP 61013AA Digital Multimeter
The HP 61013AA Digital Multimeter measures dc voltages, ac

voltages, and ohms. Its features include full programmability,
autoranging and true rms.

The Digital Multimeter comes with two shrouded leads, test
probes, and grabber clips.
Digits: 41/ 2

Functions: ±DC Volts. AC Volts (true rms), Ohms.
Programmable Ranges:

Range Max Display
200 mV 199.99 mV
2 V 1.9999 V
20V 19.999 V
200 V 199.99 V

HP 61012AA Dual Voltage Digital-to-Analog
Converter

The HP 61012AA Dual Voltage DAC supplies two independently
controlled voltage sources in three standard ranges. Each voltage
source is electrically isolated.

The Dual Voltage DAC comes with two plug-in screw terminal
blocks.
Output Voltage (at up to 5 rnA):
- I V to + I V with 0.5 mV resolution.
- 5 V to + 5 V with 2.5 mV resolution.
-10 V to +10 V with 5.0 mV resolution.
Accuracy: Range 23°C ± SoC O°C - 40°C

± I V 0.050% ± 0.6 mV 0.25 % ± 0.6 mV
± 5 V 0.050% ± 3.0 mV 0.25 % ± 3.0 mV
±IO V 0.025% ± 6.0 mV 0.125% ± 6.0 mV

Ripple and Noise: Less than 3 mV p-p, 20 Hz to 20 MHz.
Output Protection: Outputs can withstand a short circuit for unlim
ited time.
Settling Time: Output voltage settles within I LSB of final value in
less than I ms. .
Programming Time: Less than 75 ms (System limit with an OUT
PUT statement).
Isolalion Voltage Raling: 250 Vdc, 250 Vac rms or 350 Vac peak
between outputs or between either voltage output and ground.
Output Disabled Mode: 100 k ohm resistance across outputs.
Weight: 1.11 kg (2.44 Ibs).

HP 61012AA
Resistance (Input to Output): I ohm typical.
Thermal Offset (Input to Output): <6 uV max.
Isolation Voltage Rating: 250 Vdc, 250 Vac rms, 350 Vac peak be
tween any two input terminals or between an input and ground.
DC Isolation Resistance: «40°C, 80% RH)
Open Channel >2 xl08 ohms
Channel-Channel >2 xl08 ohms
Channel-Ground > 2 x I08 ohms
AC Characteristics (50 ohm termination):

100 kHz
Crosstalk (input to input) (dB) < -73
Feedthrough (input to output) (dB) <-73
Insertion Loss (input to output) (dB) <0.2
Capacitance

(Open Channel, Channel to Channel)
(Closed Channel)
(Channel to Chassis)

Reference Junction Compensation Accuracy:
±2°C(+2°C to +40°C ambient).
Weight: 0.95 kg (2.09 Ibs).

HP 61010AA HP 61011AA

PC Instruments Modules
PC Instruments General Specifications

The following specifications hold for all PC Instruments modules,
except where noted otherwise.
Operating Temperature Range: O°C to 40°C.
Storage Temperature Range: -40°C to +80°C.
Instrument Dimensions: L = 295 mm (11.62 in); W = 212 mm
(8.35 in); H = 64.5 mm (2.54 in). Each instrument comes with a
power pack which provides isolated power.
Power Pack Specifications: L = 110 mm (4.33 in); W = 90 mm
(3.54 in); H = 64.5 mm (2.54 in); Wgt = 0.87 kg (1.91 lbs).
Input Voltage Domestic Power Pack: 120 Vac ±12.5%, 57-63 Hz,
25 VA max.
Input Voltage International Power Pack(s): 100, 220 or 240 Vac,
± 12.5%,47-66 Hz, 25 VA max.
PC Instruments meet IEC 348 standards.
HP 61010AA Digital 1/0

The HP 61010AA Digital I/O can be used as both an input and an
output device. It has 16 independent input lines and 16 independent
output lines, which can be addressed as variable length words up to 16
bits long. The input and output connectors include two data control
lines each. Both random asynchronous and synchronous transfers are
available.

The instrument comes with two shrouded connectors for solder ter
minals. Accessory block (HP 14802A) allows easy screw termination.
User Connections: 16 input data bits; 2 input data control signals;
16 output data bits; 2 output data control signals.
Digital Input Data Characteristics

Input Voltage Range: ± I 0 V max.
Input Impedance: 100 k ohm pullup resistor to +5 V.
Input Logic Threshold: Programmable to ±IO V, Resolution = 80
mY, Accuracy = ±160 mY.

Digital Output Data Characteristics
TTL Mode: Vol = 0.4 V max @ 101 = 16 rnA max.

Voh = 2.4 V min @ I oh = -4 rnA max.
Open Collector Mode: Vol = 0.4 V max @ 101 = 16 rnA max.

Vol = 0.7 V max @ 101 = 40 rnA max.
Voh = 12 V max (pullup resistor to external supply).

Output Disabled Mode:
10 , = -SuA max (with output bit pulled down to ground).
10 , = 250uA max (with output bit pulled up to + 12 V).

Data Control Signals
ODAV (Output Data Available): Same as output data bit.
ODAC (Output Data Accepted): Vii = 0.0 V to 0.4 V, Vih = 2.4 V
to 5.0 V (10 k ohm pUllup resistor to = + 5 V); Minimum pulse
width = 10 u.
IDAV (Input Data Available): ViI = 0.0 V to 0.4 V, Vih = 2.4 V to
5.0 V (10 k ohm pullup resistor to +5 V); Minimum pulse width =
10 u.
IDAC (Input Dala Accepted): Same as output data bit.

Data Transfer Time: Less than 50 ms (System limit with an OUT
PUT or MEASURE statement).
Weight: 1.26 kg (2.78 Ibs).
HP 61011AA Relay Multiplexer

The HP 6101IAA Relay Multiplexer features break-before-make
scanning of up to eight double-ended channels. The relays are bi-di
rectional so that they may be used to send up to eight signals to a
single destination, or distribute one source among eight output chan
nels. The 6101lAA can be teamed with a digital multimeter to pro
vide thermocouple scanning. An onboard temperature reference
allows accurate absolute temperature measurement.

The Relay Multiplexer comes with a plug-in screw terminal block
for easy connection of user inputs and outputs.
User Connections: 8 Double-ended inputs; I Temperature refer
ence voltage output; I Double-ended output.
Channel Select Time: Less than 65 ms (System limit with an OUT
PUT statement, including automatic break-before-make).
Input Switching Characteristics

Max Voltage: 250 Vdc, 250 Vac rms, 350 Vac peak.
Max Current: (Per channel or module) 1 Amp dc, I Amp ac rms.
Max Power: (Per channel or module) 50 W dc, 250 VA ac.



PC INSTRUMENTS
Instrument Modules
Models 61013AA - 61015AA

HP 61013AA HP 61014AA HP 61015AA

Flatness (Measured with respect to a I kHz sine wave reference):
10 Hz to 100 kHz: Better than ±3% (in a single output range).
100 kHz to 5 MHz: Better than ±18% (in a single output range).

Amplitude Characteristics
Amplitude range: 8 mV to 10 V pop.
Resolution: 0.8 V to 10 V: 40 mY. below 0.8 V: 4 mY.
Offset: Programmable from -4 V to 4 V.
Offset Accuracy: ±5% ±0.2 V (function amplitude >0.1 V pop).

±5% ±25 mV (function amplitude <0.1 V pop).
Maximum Amplitude InclUding Offset: 5 V

Output Frequency Characteristics
Frequency Range: 0.5 Hz to 5 MHz.
Resolution: 0.5 Hz to 50 Hz: 0.1 Hz

50 Hz to 500 Hz: I Hz
500 Hz to 5 kHz: 10 Hz
5 kHz to 50 kHz: 100 Hz
50 kHz to 500 kHz: 1 kHz
500 kHz to 5 MHz: 10 kHz

Accuracy: ±4% of the maximum frequency in each of the ranges
listed above.

External Modulation Characteristics
Amplitude Modulation:

Modulating signal: dc to > 100 kHz. Carrier Envelope Distortion
at 70% sine wave modulation with fc = I MHz and fm = I kHz: <2%
typical.

VCO: The output frequency can be decreased from the maximum fre
quency associated with any given resolution: > 100 to 1. The frequen
cy versus voltage curve will be linear to within ±2% of maximum
frequency associated with any given resolution.
Output Control Characteristics

Free Run Mode: Continuous Operation.
N-Burst Mode: The burst feature allows you to program a discrete
number of cycles ranging from I to 65536.
Gate Mode: A logic zero applied to the gate input causes continu
ous operation. A logic one applied to the gate input will stop the
output.
Sync Output: A TTL compatible square wave output at the fre
quency of operation.
Disable Output Mode: This command opens a relay in series with
the output. The sync output remains operational.
Short Circuit Protection: A protection circuit reduces thc signal
to a safe level if the output is short circuited.

Weight: 1.56 kg (3.44 lbs).

HP 61015AA Universal Counter
The HP 61015AA Counter is a 100 MHz universal counter. It de

codes commands from your computer, measures the input waveform,
and returns the 8-digit measurement value back to the computer.
Modes include frequency, period, and totalize for Channel A input.
Channel B input is provided for frequency ratio and time interval
measurement. Additional modes include auto-frequency and auto
period which use a reciprocal counting technique.
Input Frequency Limits

Input A (positive slope) : 10 Hz to 100 MHz with prescaler.
10 Hz to 10 MHz without prescaler.

Input A (negative slope): 10 Hz to 90 MHz with prescaler.
10Hz to 9 MHz without prescaler.

Input B (positive or negative slope): 10Hz to 2.5 MHz.
Input Characteristics

Input A Sensitivity: 40 mV rms (10 Hz to 100 MHz).
Input B Sensitivity: 40 mV rms (10 Hz to 2.5 MHz).
Input Coupling: AC on both inputs.
Input Impedance: I M ohm (nominal) shunted by 30 pF.

Frequency (Input A)
Ranges: 10 Hz to 10 MHz (LSD = 10 Hz with 0.1 s gate time).

10 Hz to 10 MHz (LSD = I Hz with 1 s gate time).
10 Hz to 10 MHz (LSD = 0.1 Hz with 10 s gate time).
10 Hz to 100 MHz (LSD = 100 Hz with 0.1 sgate time).
10 Hz to 100 MHz (LSD = 10 Hz with I s gate time).

Resolution: ±LSD
Accuracy: ±LSD ±(time base error in ppm) x frequency.

DC CMRR*
> 120 dB
> 120 dB

DC CMRR*
> 120 dB

50/80 Hz ECMRR*
> 120 dB
> 60 dB

DC-60 Hz CMRR*
> 60 dB

General
Accuracy (at 23°C ± SoC, 80% RH) All ac specifications given for
a sine wave.

2.5 readings/second:
DC Volts: ±0.05% of reading ±4 counts.
AC Volts (45 Hz to 500 Hz): ±0.5% of reading ±50 counts.
AC Volts (30 Hz to 45 Hz, 500 Hz to 1 kHz): ± I % of reading
±50 counts.
Ohms: ±0.1 % of reading ±4 counts (200, 2 k, 20 k, 200 k, 2 M
ohm ranges). ±0.35% of reading ±4 counts (20 M ohm range).

12.5 readings/second:
DC Volts: ±0.05% of reading ± I0 counts.
AC Volts (45 Hz to 500 Hz): ±0.5% ofreading ±56 counts.
AC Volts (30 Hz to 45 Hz, 500 Hz to 1 kHz): ± I% of reading
±56 counts.
Ohms: ±O.I% of reading ± 10 counts (200, 2 k, 20 k, 200 k, 2 M
ohm ranges). ±0.35% of reading ± 10 counts (20 M ohm range).

Accuracy (O°C - 40°C, 80% RH)
2.5 readings/second:

DC Volts: ±O.I % of reading ±8 counts.
AC Volts (45 Hz to 500 Hz): ±0.75% of reading ±100 counts.
AC VoUs (30 Hz to 45 Hz, 500 Hz to 1 kHz): ± 1.5% of reading
± 100 counts.
Ohms: ±0.2% of reading ±7 counts (200, 2 k, 20 k, 200 k, 2 M
ohm ranges). ±0.5% of reading ±12 counts (20 M ohm range).

12.5 readings/second:
DC Volts: ±0.1% of reading ± 14 counts.
AC volts (45 Hz to 500 Hz): ±0.75% of reading ± 106 counts.
AC Volts (30 Hz to 45 Hz, 500 Hz to 1 kHz): ± 1.5% of reading
± I06 counts.
Ohms: ±0.2% of reading ± 13 counts (200, 2 k, 20 k, 200 k, 2 M
ohm ranges). ±0.5% of reading ± 18 counts (20 M ohm range).

Maximum Settling Time: DC: 150 ms (to 0.01 %)
AC: 350ms (to 0.1%)

Ohms: 75 ms (to 0.01 %)
Maximum Measurement Rate: 12.5 readings/second (System lim
it with a MEASURE statement).
Programmable Measurement Rates: 2.5 readings/second or 12.5
readings/second.
Inputlmpedance: 10 M ohms minimum all dc ranges; I M ohms on
all ac ranges.
Input Overvoltage Protection: 350 V peak (non-destructive).
Common Mode Rejection

DC Range 50/60 Hz NMR
2.5/s >60 dB
12.5/s 0 dB
ACRange
2.5/s or 12.5/s

·With IK in LO lead.
Isolation Voltage Rating: 250 Vdc, 250 Vac rms, 350 Vac peak be
tween any input terminal and ground.
Weight: 1.02 kg (2.25 Ibs).

HP 61014AA Function Generator
The HP 61014AA Function Generator generates sine waves,

square waves, triangle waves, ramps and pulses. The function, fre
quency, amplitude and offset can be set programmatically. The burst
feature allows you to program a discrete number of cycles ranging
from I to 65536. Inputs for VCO and AM modulation are also pro
vided.
Specifications: All specifications are given at full rated output into
a 50 ohm load unless otherwise noted.
Symmetry Range for Sine, Square, Triangle Waves: 20% to 80%
of duty cycle up to 500 kHz; 50% of duty cycle up to 5 MHz.
Sine Wave Distortion:

10 Hz to 50 kHz: All harmonics >40 dB below fundamental.
50 kHz to 5 MHz: All harmonics> 30 dB below fundamental.

Square Wave Rise Time and Fall Time:
10% to 90% at I MHz: <50 ns (typical), <75 ns (maximum).
Triangle Linearity Error: <3% at I kHz.
Output Impedance: 50 ohms ± I0%.
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Models 61015AA and 61016AA

Resolution: (trigger level set within vertical range and offset to ze
ro).

Resolution
0.67 mV

range/240

Offset Range
±1.5 x range

±12volts
Not available

Specification Sensitivity:
(<10 MHz)
(>10 MHz)
Level Accuracy:

Vertical Range
40 mV - 80 mV
160 mV - 40 V

Gain Accuracy: ±3%.
Zero Offset Error: ±3% full scale ±3.0 mY.
Offset Range: Vertical Range

40mV-4V
8 V- 16 V

40V
Timebase

Range: 100 ns to 5 sin 1-2-5 sequence.
Resolution: Timebase Resolution

100 ns - 200 ns 1 ns
500 ns - 5 s rangej250

Delay Range: -0.5 to 250 x timebase range, with trigger refer
enced to center.

Trigger
Source: Either channel, pos or neg slope; or external trigger.
Range: ±2 x vertical range, limited to ±20 V.

Vertical Range
40 mV - 1.6 V 4 V - 40 V

15 mV 400 mV
40mV 1.0 V
±3% ±3%

±1O% mV ±250 mV
External Trigger: 1 volt rising edge into 100 k ohms, with a rise
time < 1 /lS.

Characteristics
Vertical:

Offset Accuracy: Zero offset error + gain error.
Noise: 1.5% of full scale or 2.4 mY, whichever is larger.
Single Marker Accuracy: Gain accuracy + zero offset error.
Dual Marker Accuracy: Gain accuracy.
Probe Scaling Factors: 1: I, 10:1.
Probe Compensation Signal: "'500 mY, 7 kHz square wave.

Trigger
Modes: Normal, Auto trigger, Auto level. Auto trigger mode will
generate internal triggers at a 40 Hz rate in the absence of input
trigger. Auto level will continuously adjust the trigger level to track
the input signal with duty cycles between 30% and 70%.

Timebase
Delay Accuracy: ±0.02% ±0.4% of timebase range ±5 ns.
Single Marker Accuracy: Delay accuracy.
Dual Marker Accuracy: ±0.4% of timebase range ±2 ns.

Digitizer
AID Resolution: 8 bits.
Digitizing Technique:
Timebase Range Acquisition Mode Digitizing Rate

100 ns - 50 us Random Repetitive (not applicable)
100 us - 20 ms Random Sequential 5.814 kHz

50 ms - 5 s Flash Acquisition 250/timebase range
Throughput: 300 samples/s on 100 ns range. 700 samples/s on 200
ns to 100 us ranges, increasing to 2500 samplesjs at 50 ms.

Measurements
Markers are provided for manual timing and voltage measure
ments. Automated measurements of the following waveform pa
rameters can be made: Frequency, period, risetime, falltime,
+width, -width, pop volts, and overshoot. Waveforms can be saved
and recalled for comparison.

Displays
Variable Persistence: This mode displays samples for a user set
time, then erases them. The display time can be varied or set to
infinite.
Average: Provides a display of the average of many samples. The
averaging runs continuously, and can be set I, 2,4, 16, 32, 64, 128.

Autoscale
The Autoscale feature will display both channels with the proper
vertical, trigger, and timebase setting. The coupling is set to ac,

Time Base
Frequency: 10 MHz.
Time base error: ±10 ppm.

General
Trigger Error: v' (80 uV)2 +~ (rms)

input slew rate at trig. pt. (uV js)
Where e is the rms noise in mV of the input for a 100 MHz

bandwidth"in Channel A and 10 MHz bandwidth in Channel B.
Maximum Measurement Rate: 10 readings/second (System limit
with a MEASURE statement).

Operating Humidity Range: <80%.
Weight: 0.60 kg (I.31 Ibs).

Ratio
Range: Channel A: 10 Hz to 100 MHz.

Channel B: 10 Hz to 2.5 MHz.
LSD Displayed: 10 Hz to 10 MHz: I part in (A/B) x N.

10 Hz to 100 MHz: I part in (A/B) x N x 0.1.
Resolution: ±LSD.
Accuracy: ± 1 count of A ± [(B trigger error) x (frequency A)]/N

where N is the number of cycles of averaging for chan
nel B input. N may be programmed from 1 to 1000 in
decade steps.

Totalize (A)
Range: 10 Hz to 100 MHz.
Resolution: 10 Hz to 10 MHz: ±1 count.

10 Hz to 100 MHz: ±IO counts.

HP 61016AA Digitizing Oscilloscope
The HP 61016AA Digitizing Oscilloscope is fully programmable,

providing such features as automatic scaling, auto trigger, self-cali
bration, and direct readout of delta voltage and delta time.
Waveforms captured using sophisticated random repetitive sampling
techniques can be saved and recalled for analysis. This 50 MHz scope
has an external trigger input and delayed trigger capability.
Specifications

All specifications are valid after the instrument has reached a sta
ble temperature, and self-calibration is performed.
Vertical

Bandwidth: 0 to 50 MHz with dc coupling; 10Hz to 50 MHz with
ac coupling.
Input Coupling: ac, dc.
Input RC: 1 Meg ±2% shunted by approx. 18 pF.
Max Input Voltage: ±40 V (dc + peak ac).
Range: 40 mV to 40 V.

HP 61016AA
Auto-Frequency (Input A)

Range: 10Hz to 100 MHz
Period (Input A)

Range: 400 ns to 0.1 s. Number of cycles of averaging (N) may be
programmed from 1 to 1000 in decade steps.
LSD = 100 ns for 1 cycle averaging.
LSD = 10 ns for 10 cycle averaging.
LSD = 1 ns for 100 cycle averaging.
LSD = 0.1 ns for 1000 cycle averaging.
Resolution: ±LSD.
Accuracy: ±LSD ±1.4 x [(trigger error)jN] ± (time base error in

ppm) x period.
Auto-Period (Input A): Range: 10 Hz to 100 MHz.
Time Interval

Range: 250 ns to 10 s.
LSD Displayed: 100 ns.
Resolution: ±LSD.
Accuracy: ±LSD ± START trigger error ± STOP trigger error ±

(time base error in ppm) x (time interval).



PC INSTRUMENTS
Instrument Modules, Interfaces & Accessories, and Data Acquisition Software

HP 14801A PC Instruments Rack Shelf
The rack mounting kit allows up to four PC Instruments and four

power packs to be mounted in standard 19-inch racks. Three blank
panels are also included for use when racking fewer than four instru
ments.

HP 61017AA

HP 61001A System Power Unit
The optional System Power Unit provides convenient, space

effective storage for the individual power packs of up to eight PC In
struments. Included in the unit are common mode and normal mode
line conditioning, a line-spike suppression network, main fuse, PC In
struments system power switch, and two auxiliary unswitched outlets
suitable for powering a personal computer and one peripheral. Used
on the bench, the System Power Unit provides an ideal base for PC
Instruments. It is also rack mountable.

PC Instruments Interfaces and Accessories
HP 61060AAlHP 61061AA PC Instruments Interfaces

These products provide a link between the HP ISO Touchscreen
(HP 61060AA) or the HP Vectra PC, IBM PC, PC/XT and PC/AT
(HP 61061AA) and up to eight PC Instruments. They consist of a
PCIB interface card, PC Instruments System Software, PC Instru
ments System Documentation, and two control cables. The interface
card plugs into one of the accessory slots on the HP ISO Touchscreen
and one of the long accessory slots on the HP Vectra PC and IBM PC.
Maximum distance between computer and the instruments is 1.8 me
ters.

Data Acquisition Software
HP 14855AA, HP 150 Touchscreen Version
HP 14856AA, HP Vectra PC and IBM PC Version

HP's Data Acquisition Software is a menu-driven program that
performs voltage scanning, thermocouple scanning, and analog re
cording. It also includes a graphics utility for presenting information
in a simple listing, linear graph, or logarithmic plot form; and it can
be easily modified to suit specific applications. The following de
scribes the four applications that the package provides:

Voltage Scanner
The Voltage Scanner supports up to two Relay Multiplexers and

one DMM. It scans up to 16 channels.
Scan Rate

List Mode: 8 seconds (for 16 channels). Tabular display of data
collected.
Trend Mode: Graphical display of data collected. Post run: 6
seconds (for 16 channels). Collects all data and then plots it. Real
Time: 2 seconds (for 3 channels). Collects and plots data at the
same time.

Maximum Channel-to-Channel Delay
List Mode: 0.5 seconds.
Trend Mode: Post Run: 0.375 seconds. Real Time: 0.667
seconds.

Maximum Number of Samples: (Number of Scans) x (Number
of Channels) ~3000. (Total number of samples with no user modifi
cation of program.)

Thermocouple Scanner
The Thermocouple Scanner supports up to two Relay Multiplexers

and one DMM. It scans up to 14 thermocouple inputs and provides
compensation and linearization for T, J, E, R, K & S type thermocou
ples.

Scan Rate
List Mode: 25 seconds (for 14 channels).
Trend Mode: Post Run: 25 seconds (for 14 channels). Real Time:
5 seconds (for 3 channels).

Maximum Channel-to-Channel Delay
List Mode: 1.8 seconds.
Trend Mode: Post Run: 1.8 seconds. Real Time: 1.8 seconds.

Maximum Number of Samples: (Number of Scans) x (Number
of Channels) ~3000. (Total number of samples with no user modifi
cation of program.)
Temperature Errors: (Includes reference-junction error, thermal
off voltages, and linearization error; does not include DMM or
transducer errors) = ±3.5° C.

HP 10040AlHP 10021 A Oscilloscope Probes
General: These miniature probes are recommended for use with the
HP 6IOl6AA Digitizing Oscilloscope. Each probe comes with a re
tractable hook tip, an IC probe tip adapter, an alligator clip, a 20 cm
(8 in.) ground lead, eight color-coded indicator sleeves, a grounding
spring, and an operating note. The probes have a one meter cable.

HP 10040A Oscilloscope Probe: Miniature Probe with a 10:1 divi
sion ratio and 9 pF shunt capacitance.

HP 10021A Oscilloscope Probe: Miniature Probe with a l: I divi
sion ratio and 36 pF shunt capacitance.

HP 14802A Terminal Block
For use with Digital I/O. Allows easy screw terminations.

HP 5080-2064 Binder and Slipcase
Recommended for systems with more than three instrument mod

ules. Provides neat storage for additional instrument manuals and ap
plication software documentation.

10MHz
<-33
<-33
<0.5

1 MHz
<-53
<-53
<0.3

< 5 pF
<25 pF
<50 pF

Crosstalk (input to input) (dB)
Feedthrough (input to output) (dB)
Insertion Loss (input to output) (dB)
Capacitance:
(Open Channel, Channel to Channel)
(Closed Channel)
(Channel to Chassis)
Weight: 0.95 kg (2.09 lbs).

and the delay is set to zero. Requires a duty cycle of 20% to 80%, an
amplitude of >20 mV and a frequency >50 Hz.
Self Calibration

This feature calibrates the vertical, trigger, and timebase to the
published specifications. A self calibration occurs when the instru
ment is first turned on, and can be requested by the user at any time.
Calibration time is typically 3 seconds.
Weight: 1.40 kg (3.09 lbs).

HP 61017AA Relay Actuator
The HP 61017AA Relay Actuator provides programmable control

of eight independent relay switches. Each channel can carry up to one
ampere of current, and can switch up to 250 volts dc or ac rms.

The Relay Actuator comes with a plug-in screw terminal block for
easy connection of user inputs and outputs.
User Connections: 8 independent single-pole channels.
Channel Select Time: Less than 40 ms (System limit with an OUT·
PUT statement).
Switching Characteristics

Maximum Voltage: 250 Vdc, 250 Vac rms, 350 Vac peak.
Maximum Current: Per channel: I amp dc, I amp ac rms.

Per module: 4 amp dc, 4 amp ac rms.
Maximum Power: Per channel: 50 W dc, 250 VA ac

Per module: 200 W dc, 1000 VA ac
Resistance (per channel): I ohm typical.
Thermal Offset (per channel): <6 uV maximum.
Isolation Voltage Rating: 250 Vdc, 250 Vac rms, 350 Vac peak be
tween any two input terminals or between an input and ground.
DC Isolation Resistance: «40°C, 80% RH)

Open Channel >2 x 108 ohms
Channel-Channel >2 x 108 ohms
Channel-Ground > 2 x 108 ohms

AC Characteristics (50 ohm termination):
100 kHz
<-73
<-73
<0.2
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Data Acquisition Software and ASYST Scientific Software

Analog Recorder
The Analog Recorder supports up to three DMMs. It measures

one, two, or three channels vs. time, and one or two channels vs. a
third channel.

Sample Interval: 1 channel vs. time I second
2 channels vs. time 1.5 seconds
3 channels vs. time 2 seconds
I channel vs. Channel I I second
2 channels vs. Channel I 1.5 seconds

Maximum Channel-to-Channel Delay: (Time between succes
sive measurements in one sample interval) = 0.1 second.
Maximum Number of Samples: 500 (Total number of samples
with no user modification of program.)

Graphics Utility
The Graphics Utility has 2 Y-axes and plots linear, semi-log, and

log-log graphs.
Common To All Applications

Timebase: Range: I second to 1800 seconds. Resolution: 1 second.
Plotters: Direct support of HP 7470A and HP 7475A plotters.

ASYST Scientific Software
HP 14858A

ASYST Scientific Software is a programming language that inte
grates HP-IB instruments with powerful analysis, statistics, and
graphics capabilities. ASYST is designed to work in concert with the
HP Vectra PC or IBM PC, PC/XT, and PC/AT to provide thescien
tist or engineer with straightforward, pre-programmed commands
that can be used interactively, or combined and modified as needed.

Mathematical, graphics and statistical capabilities include basic
mathematics operators, descriptive statistics, array manipulation and
control, automatic plotting and color graphics support, a text editor,
file I/O, and a built-in programming language.

Built-in analysis functions include eigenvalues, eigenvectors, poly
nomials, ANOVA, axonometric and contour plotting, least squares
approximations, curve fitting, convolutions, integration, differentia
tion, smoothing, and fast Fourier transform.

HP-IB commands provide a "seamless" integration of instrument
I/O with these analytical and graphics capabilities.

Graphics/Statistics/Analysis
Data Types: Single or double precision real, integer, or complex val
ues (SO-bit double precision); strings; named scalars or arrays. Auto
matic or user-controlled conversions in mixed expressions between
integers, reals, and complex data types. Arrays may have up to 16
dimensions and be as large as 64K bytes apiece.
Arithmetic Operations and Special Functions: +, -, *, /' **,
min, max, neg, abs, inv, sqrt, In, exp, conj, sin, cos, tan, sec, esc, cot,
sinh, cosh, tanh, sech, csch, coth, asin, acos, atan, asec, acsc, acot,
asinh, acosh, atanh, asech, acsch, acoth. All arithmetic operators
work directly (without loops) on all elements of an array. Mixed ex
pressions of arrays and scalars, or arrays of differing dimensionality
are permitted.
Statistical Functions: Mean; variance; mode; median; moments;
standard deviation; cumulative distributions; Gaussian, Chi-square,
Student-T distributions; random number generation; sort, sort and
index.
Array Handling Functions: Subarrays, reversal of indices, transpo
sition of dimension, lesser dimension subsets, individual elements,
catenation, lamination, auto entry of array data, scrolling, format
control of array data display, generalized inner and outer product,
matrix multiplication.
Built-In FUll-Screen Text Editor and Array Editor.
Graphics: Automatic line graphs, scatter plots, bar and pie charts,
plotting with error bars. Options include: Color graphics, superposi
tion of plots, multiple graphics windows, polar plots, autoscaling and
data fitting, linear or logarithmic display along either axis, strip chart
recorder emulation replotting of data subsets with a single keystroke,
and support for digital plotters and high-resolution graphics.
Graphics Readout and Cursors: On-screen graphics cursors con
trolled by arrow keys, labeling at any location within the graphics
area.

ASYST integrates analysis functions with graphics. On-screen
cursors allow interactive selection of curve segments.

Control Structures: If else ... then, Begin ... until, Begin ...
while ... repeat, Case of ... endcase, Do ... loop; Comparisons:
=, <, >, $, ~, Z, not, and, Of, XOf.

Input/Output: Loading from standard text or arbitrary user-defined
files, saving and loading workspace images to disk, direct array I/O to
packed-binary disk files, ASCII, BASIC, and DIF-format files.
String Handling: String-to-number conversion, number-to-string
conversion, string arrays.
Gamma, Bessel and Error Functions.
RS-232 Support.
Polynomial Mathematics and Evaluation: Polynomial multiplica
tion, synthetic division, integration, differentiation, shifting, root ex
traction.
Advanced Graphics: Axonometric and contour plots. Plotting with
hidden lines removed.
Vectors and Matrices: Matrix inversion, determinants, QR factori
zation and Gram-Schmidt orthogonalization.
Solutions to Simultaneous Equations.
Eigenvalues and Eigenvectors: Eigensystems of Hermitian matri
ces, spectral slicing, reduction of a general matrix to Hessenberg and
triangular form.
Curve Fitting: Least squares polynomials, multilinear regressions,
parametric and non-linear curve fitting, weighted least squares, expo
nential and logarithmic fits, orthogonal polynomials, R2 (cross-corre
lation).
Non-Linear Regression.
Advanced Statistics: One- and two-way analysis of variance
(ANOVA), F-tests.
Data Manipulation: Data smoothing, differentiation and integra
tion, peak detection, convolutions and filtering.
Fast Fourier Transform, 2-D FFT, and Inverse FFT.

HP-IB Commands
Complete IEEE-488 Protocol: Device-dependent and device-inde
pendent commands, parallel and serial polling, synchronous and
asynchronous operation, DMA acquisition.
Buttering: Array buffering of data. Buffering of device-dependent
commands.
Real-time Synchronization: Triggering, clock-initiated acquisi
tion, software synchronization.

ASYST Hardware Requirements
HP Vectra PC or IBM PC, PC/XT, or PC/AT.
DOS 2.0/2.1/3.0/3.1.
8087 or 80287 co-processor.
Two or more drives (including one double-sided 5lf4n floppy drive),
512K memory (640K recommended).
IBM Color Graphics Board, Hercules Graphics Card, HP Enhanced
Color Graphics'Card.
HP-IB Interface Card (Required for HP-IB Commands)
Optional: HP Thinkjet Printer, IBM Graphics Printer, HP 7470A or
7475A plotter.
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HP-IB Products
Models 14857AA and 61062AA

• Controls HP-IB instruments from an HP Vectra PC, HP
150 Touchscreen and IBM PC, PC/XT, or PC/AT.

• Operates with both BASIC and Pascal.

• Controls HP-IB instruments and PC Instruments from
the same BASIC program.

• Similar to HP-IB commands used on HP Series 200
and Series 80 computers.

HP-IB Products

HP 14857AA HP-IB Command Library, HP 150
Touchscreen Version

HP 61062AA HP-IB Interface and Command Library,
HP Vectra PC and IBM PC Version

The Hewlett-Packard HP-IB Command Library provides instru
ment control capability to personal computers that run MS-DOS.
The following computers are supported: The HP Vectra PC, HP 150
Touchscreen and Touchscreen II, and the IBM PC, PC/XT, or
PC/AT.

The HP-IB Command Library is compatible with PC Instruments
System Software for the HP PC Instruments Bus (PCIB). This lets
you control a combination of HP-IB instruments and PC Instruments
from the same BASIC program.

A Single Command Set for BASIC and Pascal
The HP-IB Command Library lets you include commands in your

BASIC or Pascal program to control HP-IB instruments. You learn
only one set of commands for both BASIC and Pascal. Commands
are implemented in BASIC as subroutine calls and in Pascal as func
tion calls.

Six commands allow you to enter and output ASCII strings, real
numbers, and arrays of real numbers. They are'

Compatibility
Because the commands in the HP-IB Library are similar to those

used on the HP Series 200 and Series 80 computers, a brief review of
the instruction set is all that you need to get started with your applica
tions.

System Performance
The performance of the HP-IB Command Library is compared be

low to that of other HP computers. The Nelson Benchmark shown
here uses an HP 3437A Systems Voltmeter and an HP 3495A Relay
Scanner to measure the voltage at each node of a biased resistor net
work. This benchmark represents a typical measurement loop in a
small data acquisition system, and checks the ability of each comput
er to do quick reads of an HP-IB device as well as data conversion,
looping and tolerance testing. These numbers are preliminary and for
comparison purposes only.

NOTE: ALL
TIMINGS ARE IN NELSON OUTPUT OUTPUT ENTER ENTER
MILLISECONDS BENCHMARK 1 BYTE 255 BYTES -12.34 -1.234567E-06

HP Vectra PC

I
with HP·IB

Library 230 ms. 4 ms. 6 ms 7 ms. 8 ms.

HP 150 Touchscreen I
with HP-IB I

Library 760 ms. 13 ms. 18 ms. 20 ms 24ms.

IBM PC/AT with
HP·IB Library 315 ms. 6 ms. 9 ms. 9 ms. II ms.

IBM PC/XT with
HP-IB Library 770 ms. 15 ms. 21 ms. 24 ms. 29 ms.

_.

HP SERIES 200
(HP9836 with I

I

BASIC 2.0) 81 ms. 1.5 ms. 5.1 ms. 1.9 ms. 2A ms.

HP SERIES 80
(HP 86B) 1.610 ms. 40 ms. 137 ms. 29 ms. 35 ms.

System Requirements
The BASIC language implementation of the HP-IB Command Li

brary requires Vectra BASIC Interpreter for the Vectra PC, GWTM_
BASIC for the HP 150 Touchscreen or BASICA (version 2.0 or lat
er) for the IBM PC family. The Pascal language implementation re
quires MSTM-Pascal (version 3.0 or later)_

For Vectra PC and IBM PC applications, you must install the HP
IB interface card included with the 61062AA version of the Library.

The Hp·IB Library requires a minimum of 256K bytes of memory.
An additional 60K bytes of memory is recommended for the HP 150
Touchscreen version so that a program with HP-IB commands can be
installed as an application under P.A.M.

MS ·005, MS ·Pascal, and GW -BASIC are trademarks of Microsoft Corporation.

HP 150 Touchscreen,

Computer
Touchscreen Max, IBM PC,

HP Vectra PC Touchscreen II PC/XT, PC/AT

Command Library HP 61062AA HP 14857AA HP 61062AA

Mass Storage Your Choice Your Choice Your Choice

Printer Your Choice Your Choice Your Choice
--

HP·IB Cable Your Choice Your Choice Your Choice

Operating System Vectra DOS (HP 45951A) MS·DOS 2.11 or Later PC-DOS 2.1 or Later

BASIC Language Vectra BASIC (HP 45952A) GW BASIC (HP 454500) BASICA 2.0 or Later

Pascal Language MS-Pascal MS-Pascal MS-Pascal

Memory ReqUired 256K 256K (512K 256K
Recommended)

Interface Card Included in HP 61062AA Built In Included in HP 61062AA
T" '" T"

10ENTER Reads a single real number from adevice.

IOENTERA Fills an array with real numbers from adevice.

IOENTERS Enters an ASCII string from adevice.

IOOUTPUT Outputs areal number to aspecified device.

IOOUTPUTA Outputs an array of real numbers to adevice.

IOOUTPUTS Outputs an ASCII string to adevice.

These powerful commands take care of more than 80% of the HP
IB I/O tasks in most applications. They are easy to use and do not
require a detailed knowledge of the IEEE-488 standard.

A built-in number builder and number formatter relieve the user of
the need to convert data between string and numeric formats. This
reduces the number of programming statements and the associated
overhead.
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Touchscreen Packages; General Ordering Information

Models 45861A and 45862A

Touchscreen Controller Packages

HP 45861A Touchscreen HP-IB Controller
The Touchscreen HP-IB Controller is a totally integrated

personal-computer-based system that includes all of the PC accesso
ries you need to control HP-IB (IEEE-488) instruments. It consists of
an HP 150 Touchscreen II Base System, HP Touch Accessory, and
the HP-IB Command Library, which gives you access to more than
2,000 HP-IB instruments. (Note: This package does not include GW
BASIC or Pascal.)

The HP-IB Command Library for MS-DOS serves as a link be
tween the office and the laboratory/production-test bench. It consists
of a single command set implemented in both GW BASIC and Pas
cal, which is based on HP-IB functions used in the HP 9000 Series
200 and Series 80 computers (see page 200 for further HP-IB Com
mand Library details).

The HP-IB Command Library is designed to be compatible with
HP PC Instruments software, thus allowing control of both HP-IB
instruments and PC Instruments from the same GW BASIC pro
gram.

HP 45862A Touchscreen PCIB Controller
The Touchscreen PCIB Controller is a bundled personal-comput

er-based system that includes all of the PC accessories you need to
control PC Instruments.

It consists of an HP 150 Touchscreen II Base System, HP Touch
Accessory, 384K RAM Memory Board, PC Instruments Interface,
and GW BASIC. Users create an automated-instrument system by
adding their selection of PC Instruments modules to the controller.

Step 4: Select the correct PC Instruments Interface
for your computer. You will not need this step if you
have selected the PCIB Controller package unless you
want more than eight modules on the system. One inter
face can control up to eight instrument modules. The
System Software is included with the interface:
HP 61060AA PC Instruments Interface (HP 150
Touchscreen Version)
HP 61061AA PC Instruments Interface (HP Vectra
PC and IBM PC Version)
Up to two PC Instruments Interfaces can be accommo
dated by the HP Vectra PC, 150 Touchscreen II, IBM
PC, PC/XT, or PC/AT. Only one PC Instruments In
terface can be accommodated by the HP 150B Touch
screen. Each interface occupies one long slot in the
computer's backplane.

Step 5: Select the type and quantity of instrument
modules:
HP 61010AA Digital I/O
HP 61011AA Relay Multiplexer
HP 61012AA Dual Voltage DAC
HP 61013AA Digital Multimeter
HP 61014AA Function Generator
HP 610lSAA Universal Counter
HP 61016AA Digitizing Oscilloscope*
HP 61017AA Relay Actuator
'Up to five HP 61016AA oscilloscopes may be connected to a PC Controller it
no other instruments are present on the PC Instrumenls Bus (PCIB).

$500

$500

S650
$650
$800
$650

$1500
$900

$1500
$650

To order PC Instruments products In the US
Telephone 800-523-2121

Ordering Information Price
. Following are step-by-step instructions for configuring and order
~ng you~ PC Instruments system. Included are descriptions, ordering
Instructions and prices for individual instruments and accessories,
and for bundled packages which offer ordering convenience and dol
lar savings.

Step 1: Refer to the configuration guide on page 202 for a listing of
supported computer hardware and software, and order the equipment
you. need. Below is a partial listing of HP computers, software, and
penpherals suitable for use with PC Instruments. Note that
Microsoft BASIC (GW BASIC or BASICA) and a total of 640K
RAM memory is required.
HP 4S862A Touchscreen PCIB Controller $4935
Includes: ISO Touchscreen II Base System

HP Touch Accessory (user installable bezel)
384K RAM Memory Board
PC Instruments Interface
GW BASIC

Step 2: Choose from the following disc drives:
9123D Dual 3'/," Microfloppy Disc Drive; 710 KB each
drive*
91S3A 10MB Winchester Disc with one 3';'''
Microfloppy Disc Drive
9133H 20MB Winchester Disc with one 3'/,"
Microfloppy Disc Drive
9133L 40MB Winchester Disc with one 3'/'"
Microfloppy Disc Drive
'Can only be used with ISO Touchscreen II due to power requirements.
(91230 does not have its own power supply.)

Step 3: Select the following flexible discs for your per
sonal computer:
HP 92192A 3'12" Flexible Discs (box of \0). Double
sided microfloppy discs for use with the 150 Touch
screen and Touchscreen Il pes.
HP 92190A 5',4" Flexible Discs (box of 10). Double
sided microfloppy discs for use with the HP Vectra PC
or IBM PC, PC/XTand PC/AT.

$715

$1940

$2740

$4240

$69

$58

Step 6: Select from these optional software packages:
HP 148SSAA Data Acquisition Software (HP 150
Touchscreen Version)
HP 148S6AA Data Acquisition Software (HP Vectra
PC or IBM PC Version)

Step 7: Choose from these optional PC Instruments
Accessories:
HP 61001A System Power Unit
Holds up to eight power packs, filters line current, and
provides a central power switch. Can be rack mounted'
support rails are recommended. '
HP 14801A Rack Shelf
Allows you to mount up to four PC Instruments and
their power supplies in a standard 19" instrument rack.
Includes three blank front panels for use when fewer
than four modules are to be racked.
HP 14802A Terminal Block
Allows easy screw termination of user connections to
HP 61010AA Digital I/0.
HP S080-2064 Binder and Slipcase
Empty binder and slipcase sized to fit PC Instruments
manual pages. Recommended for systems consisting of
more than three different PC Instruments modules.
HP 10040A 10:1 Oscilloscope Probe
HP 10021A 1:1 Oscilloscope Probe
These miniature probes are recommended for use with
HP 61016AA Digitizing Oscilloscope.

PC Instruments Packages
You can save over $600 by ordering PC Instruments
products in selected combinations. The following pack
ages make it easy to order popular configurations. Just
choose the right package for your needs, a PC Instru
ments Interface, and your computer. The Data Logging
Packages have what you need to scan up to eight chan
nels. The Electronic Bench Packages provide enough
equipment to outfit an entire lab bench.
HP 61086AA Data Logging Package (HP 150 Touch
screen Version)
Includes: HP 61011 AA Relay Multiplexer

HP 6\013AA Digital Multimeter
HP 14855AA Data Acquisition Software

$400

$400

$400

$200

$150

$15

$125
$75

$1600
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PC INSTRUMENTS
General Ordering Information; Required Hardware/Software

HP 61087AA Data Logging Package (HP Vectra PC and
IBM PC Version)

Includes: HP 61011AA Relay Multiplexer
HP 61013AA Digital Multimeter
HP 14856AA Data Acquisition Software

HP 61088AA Electronic Bench Package (HP 150
Touchscreen Version)

Includes: HP 61011AA Relay Multiplexer
HP 61012AA Dual Voltage DAC
HP61013AA Digital Multimeter
HP 61014AA Function Generator
HP 61015AA Universal Counter
HP 61016AA Digitizing Oscilloscope
HP 6100lA System Power Unit
HP 14855AA Data Acquisition Software
HP 14857AA HP-IB Command Library
for MS-DOS (HP 150 Touchscreen
Version)
HP 5080-2064 Binder and Slipcase

HP 61089AA Electronic Bench Package (HP Vectra PC
and IBM PC Version)

Includes: HP 61011AA Relay Multiplexer
HP 61012AA Dual Voltage DAC
HP 61013AA Digital Multimeter
HP 61014AA Function Generator
HP 61015AA Universal Counter
HP 61016AA Digitizing Oscilloscope
HP 61001A System Power Unit
HP 14856AA Data Acquisition Software
HP 61062AA HP-IB Command Library
HP 5080-2064 Binder and Slipcase

$1600

$6500

$6600

HP-IB Products
Optional HP-IB products are available to turn your PC
into an HP-IB instrument controller. (For use with or
without PC Instruments.)
HP 45881A 150 Touchscreen HP-IB Controller
Note: This package includes all of the PC accessories you
need to control HP-IB Instruments except the BASIC or
Pascal software.
Includes: HP 150 Touchscreen II Base System

HP Touch Accessory (user installable bezel)
HP-IB Command Library for MS-DOS

HP 14857AA HP-IB Command Library
(HP 150 Touchscreen Version)
The HP 14857AA is included in the HP 150 Touchscreen
HP-IB Controller package. You will not need this if you
have ordered the HP 45861A.
HP 81082AA HP-IB Command Library (HP Vectra PC
and IBM PC Version)
The HP 61062AA contains both the software and an inter
face card which occupies one short slot in the computer's
backplane.
HP 10833D HP-IB Cable, 1.6 ft (0.5m)
HP 10833A HP-IB Cable, 3.3 ft (1.0m)
HP 108338 HP-IB Cable, 6.6 ft (2.0m)
HP 10833C HP-IB Cable, 13.2 ft (3.0m)
These cables are for use with the HP 14857AA and the HP
61062AA. One cable is needed for each HP-IB instrument in
your system. Note that these cables are not required for use
with any of the PC Instruments modules.
HP 14858A Opt 001 ASYST Scientific Software

Opt 002 with HP-IB Commands add
Opt 003 HP-IB Commands with HP-IB
Interface Card add

$3430

$300

$400

$80
$80
$90

$!OO

$1695
$300

$600
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I • IBM PC
I • IBM PC/XT-i · IBM PC/AT

• 640K RAM

I • IBM Memory Expansion Card
• Quadram Quadboard™ (384K)

I • Dual fiexible disc drive
\. Winchester with flexible disc drive

(standard IBM drive)

one!
!

one I

!
i

ne ,

h onel
-- --j"--_._-----

____ ~ • Monochrome or color
I • IBM Color Monitor
i • Princeton Graphics Systems HX-12
I • Sanyo DM8112CX (monochrome)

__L~IB/;l Color Graphics Monitor Adapter

--.L. DOS 3.0

--"
: • BASICA 2.0 or later version
)

-tBM Graphics Printer
I • HP 2225C ThinkJet Printer

-~p 7470A Two pen plotter
___~47?~ix pen plotter

floppy;

floppy;

er with

ster wit

er with

xPC

er with 0

--- ,-.._---. ----~

COMPATIBLE COMPUTERS: • HP Vectra PC • HP 150B Touchscreen PC

!
• HP 150B Touchscreen MA
• HP 150C Touchscreen 11

I
AMOUNT OF MEMORY: • 640K RAM • 640K RAM

-~ -

SUPPORTED RAM: , • HP 45973A 112MB • HP 45632A 384K Memory
i Memory Expansion Card Expansion Card

- ~

SUPPORTED DISC DRIVES:
I

• HP 45811A 360KB internal flexible disc • HP 9122D Dual 3W' Micro
• HP 45812A 1.2MB high-capacity 710 KB each drive

i internal flexible disc • HP 9123D DuaI31f2" Micro
i

• HP 45816A 20MB internal hard disc 71 0 KB each drive
! subsystem • HP 9153010 MB Winchest

i
• HP 9134H 20MB stand-alone hard disc 3W' Microfloppy

• HP 9133H 20MB Winchest

I
3'N' Microfloppy

• HP 9133L 40MB Winchest
I 3W' Microfloppy
,

• HP 9133D 14.8MB Winche
i 3'N' MicroflopPL _____

MONITOR: I • Monochrome or color I • Standard monochrome._-_._-
I • HP 35731A 12" monochrome monitor

---,~------- --
SUPPORTED MONITORS: • N/A

i • HP 35741A 12" color monitor

---

GRAPHICS ADAPTER: • HP 45984A Multimode Color Adapter • N/A' __ 0 ----_._--_."_._...

OPERATING SYSTEM: • HP 45951A Vectra DOS • MS-DOS 2.11
BASIC SOFTWARE: ~5952A Vectra BASIC Interpreter • HP 454500 GW BASIC--_.-

Supported Computer Peripherals
--- ---_.•..-

PRINTERS: ~ • HP 2225C ThlnkJet Printer • HP 2674A internal Printer

Required Computer Configuration and Supported Hardware

I
· HP 2225A ThlnkJet Printer---------+---'--'---==-_._-----

PLOTTERS: • HP 7470A Two pen piotter • HP 7470A Two pen plotter
L. --"-_._H_P_74_75A Six ~c.rp::.::lo..:..:tt.:::.er ___L_.-'--HP_7'--4'--7~AJ~x pen plQl.~r _



MULTIMETERS
General Information

Hewlett-Packard's digital multimeters
(DMMs) are carefully defined and designed
with your needs in mind. As a result, we offer
a wide range of DMMs with convenient, ver
satile performance features to meet your test,
measurement, and data acquisition require
ments. In some system applications, mea
surement speed is the most important
requirement. Other applications require high
accuracy, high resolution, and good noise re
jection measurements. Often, the require
ments are somewhere in between. HP offers
both bench and system DMMs with a wide
variety of speed and accuracy tradeoffs to fit
your application.

HP's integrating DMMs offer the fastest
reading rates available with powerline-relat
ed noise rejection. Integration selection
(number of powerIine cycles) is key to per
formance tradeoffs in HP's system DMMs.
For example, reading rates are maximized by
decreasing resolution and the number of
powerline cycles. Conversely, accuracy and
resolution are improved by increasing the
number of powerline cycles. In short, HP al
lows you to choose the resolution, accuracy,
and noise rejection needed, while maximiz
ing measurement speed.

Quality and reliability are bywords of HP
DMMs. From concept to implementation,
every phase of designing and manufacturing
DMMs like the HP 3468A/B and the HP
3478A have resulted in extremely reliable
products.

These field-proven DMMs have lived up to
their design expectations. In keeping with the
precedent set by the HP 3468A/B and HP
3478A, the new HP 3457A Multimeter em
phasizes quality and reliability while offering
you performance and convenience rivaling
that of competitive DMMs costing twice as
much. Electronic, "no pots", calibration,
designed-in serviceability, and self-test capa
bilities also keep repair time and costs to a
minimum. Reliability of our products is so
good that we now offer three years of hard
ware support for the HP 3437A, 3456A,
3457A, 3468A/B, and 3478A at a low incre
mental price that will surprise you. As a re
sult of HP's commitment to quality, you can
benefit by reducing your total cost of owner
ship when purchasing HP DMMs.

For system applications, you can increase
throughput using DMMs like the HP 3456A.
This system DMM is HP's throughput leader
when you need to change functions and
ranges often to obtain all of your measure
ments. The ability to change functions and
ranges fast while takin~ measurements is a
fairly realistic way of vIewing measurement
throughl?ut. All of HP's system multimeters
share thiS common strength to help you im
prove your throughput, and your profits.

Offering 3'/2 to 7'/2 digit resolutIOn and ex
cellent long term DC accuracy, the new HP
3457 A offers you choices between high
speed, low resolution (1350 3'/2 digit read
in~s/sec) or low speed, high resolution (one
7'/2 digit reading every two seconds with

more than 160 dB effective common mode
rejection) measurements. In DC Volts, the
HP 3457A gives you 30 millivolt to 300 volt
full scale ranging with a maximum resolution
of 10 nanovolts. In addition to DC Volts, AC
Volts, DC Current, AC Current, and Resis
tance functions, this multimeter has Fre
quency and Period functions, as well as two
optional plug-in multiplexer assemblies.
Complete programmability over HP-IB in
cludes more than just measurements. Other
features like Pass/Fail Limit testing, com
plete nonvolatile electronic calibration, and
program memory are just a few of the many
built-in programmable features of the HP
3457A. Flexible triggering and consistent
timing even provide digitizing capabilities for
audio bandwidth AC waveforms.

For low-cost HP-IB systems, the 3'/2 to 5'/2
digit HP 3478A provides five measurement
functions-DC Volts, AC Volts, DC Cur
rent, AC Current, and Resistance-with the
performance to meet many system require
ments without putting a big dent in your in
strumentation budget. The HP 3468A/B
provides similar performance for bench ap
plications. Both products are known for out
standing reliability, and are completely
calibrated electronically. For the HP
3468AJB, calibration can be automated via a
serial mterface called HP-IL, the Hewlett
Packard Interface Loop, which also allows
remote programmability using one of HP's
HP-IL portable computers.



MULTIMETERS

SYSTEM DMMs
HPModel 3457A 3456A 3455A 3437A 347BA

p.205 p.210 p.212 p.213 p.208
GENERAL INFORMATION
Digits of Resolution 3V, to 6V, 3% to 6% 5V, to 6% 3% 3V, to 5V,
Base Price $2800 $3800 $5100 $3000 $995
AID CONVERSION METHOD

Multislope Multislope Integration Multislope Successive Multislope
Integration Integration Approximation Integration

STANDARD FEATURES
7 Functions 3 Functions 3 Functions DC Volts 5 Functions,
Math, Math, Math 5k-(sample/sec) Electronic
Electronic Ratio, Data Acquisition Calibration
Calibration,

OPTIONAL FEATURES
Plug-in Multiplexers, Enhanced AC Accuracy,
3 Yr. Hardware 3 Yr. Hardware 3 Yr. Hardware
Support Support Support

DC VOLTAGE
Ranges 30 mV to 300 V 100 mV to 1000 V 100 mV to 1000 V 100 mV to 10 V 30 mV to 300 V
Sensitivity 10 nV 100 nV IIlV 100llV 100 nV
90 Day/l Yr Best Full Scale Accuracy 0.0019%/0.0027% 0.0017%/0.0025% 0.0051 %/0.013% 0.19%/0.23% 0.0047%/0.0067%
Max Readings Per Sec

60Hz/50Hz Modes
at 3V, digits 1350/1350 330/290 - 5000/5000 90/85
at 4V, digits 125011250 330/290 - - 35/30
at 5V, digits 3601312 210/180 24/22 - 4.4/3.7
at 6V, digits 53/45 48/40 6/5 - -

ACVOLTAGE
Ranges 30 mV to 300 V 1Vto 1000 V 1Vto 1000 V - 300 mV to 300 V
RESISTANCE
Ranges 30 n to 3 Gn 100 n to 1 Gn 100 n to 10 Mn - 30 n to 30 Mn

CURRENT
DC Ranges Min/Max 300 !iA to 1.5 A - - - 300 mA to 3 A
AC Ranges 30 rnA to 1.0 A - - - 300 mA to 3 A

BENCHDMMs
HPModel 3468A1B 3466A 3435A

p.215 p.214 p.217

GENERAL INFORMATION
Digits of Resolution 3% to 5V, 41h 3V,
Base Price $750 $1000 $700
Rechargeable Battery Operation - II' II'

V&nAuto/Manual Ranging II' II' II'

AID Conversion Method Multislope Integration Dual-Slope Integration Dual-Slope Integration
AC Conversion Method True RMS True RMS Average Responding

STANDARD FEATURES
4-Wire Ohms, ACtDC, Diode Test
Electronic Calibration, Ohms Zero Adjust
HP-IL, Auto/Manual
Current Ranging

OPTIONAL FEATURES
Rechargeable Battery Touch-Hold Probe Touch-Hold Probe
Operation, 3 Yr
Hardware Support

DC VOLTAGE
Ranges 300 mV to 300 V 20 mV to 1200 V 200 mV to 1200 V
Sensitivity IIlV 11lV 100llV
1 Yr Best Full Scale Accuracy 0.019% 0.035% 0.15%
Max Readings Per Sec 32 4.7 4.7

ACVOLTAGE
Ranges 300 mV to 300 V 200 mV to 1200 V 200 mV to 1200 V

RESISTANCE
Ranges 300 n to 30 Mn 20 n to 20 Mn 20nt020Mn

CURRENT
DC Ranges 3A 200 IlA to 2 A 200 !iA to 2 A
AC Ranges 300 mA to 3 A 200llAt02A 2OOllAt02A



MULTIMETERS
3112 to 6112 Digit DMM with Extended Resolution to 7112 Digits

Model 3457A

• Over 1350 Readings/sec at 31/2 Digits
• Seven Functions-dcV, acV, del, acl, Ohms,

Frequency and Period

HP 3457A

HP 44491A
Optional Relay Assembly

Description
The HP 3457A has seven functions with 3'/2 to 6'/, digits of resolu

tion extendable to 7'/2 digits at reading rates from I reading every 2
seconds to 1350 rds/s and basic DC volts accuracy as good as 5 ppm.
In addition, the input of the HP 3457A can be expanded up to ten
channels with either of the optional plug-in multiplexer assemblies.
On the bench, the front panel operation is extremely flexible and com
prehensive. In systems, the Hewlett-Packard Interface Bus (HP-IB)
is standard.

Powerful Measurement Management
The HP 3457A combines superb analog measuring capability with

equally powerful measurement management. More than 1000 read
ings or whole measurement sequences can be stored in the HP 3457A
for convenient and fast measurement throughput. The present dmm
setup can be stored in the non-volatile state memory for convenient
reconfiguration of the dmm.

Additional power from math functions can be obtained by using
PASS/FAIL limit testing, NULL, SCALE, THERMISTOR
linearization, and others. The power of total electronic calibration,
including AC volts, makes it easy to maintain instrument perform
ance.

System Features
Keeping with HP's long tradition of systems oriented digital mul

timeters, the HP 3457A has all the systems features you've come to
expect plus more to make interfacing to your computer even easi
er-features like flexible formatting of ASCII, 16 bit binary, or 32 bit
binary data and buffer memory so that you can take measurements
with the HP 3457A while you're transferring the contents of its mem
ory into your computer. In addition, you'll find the VOLTMETER

• Two Plug-in Multiplexer Options
• DC Sensitivity to 10 Nanovolts
• Outstanding Combination of Performance and Price

e
COMPLETE output and EXTERNAL TRIGGER input signals ide
al for synchronizing other instrumentation with the HP 3457A. Fi
nally, programmable front-rear terminal switching lets you measure
two separate inputs without a scanner.

Hewlett-Packard Multimeter Language (HPML)
Another first for the HP 3457A DMM is an easy-to-use dmm lan

guage-HPML. Designed so that software written for today's mul
timeter will fit tomorrow's, HPML only asks you to define the
parameters necessary to accomplish your measurement. For example,
if you want to make a DCV measurement on a 9 volt signal with
0.01 % resolution, the command sequence is "DCV,9,.01".

Two Multiplexer Options
Either one of two different multiplexer assemblies may be used

with the HP 3457A so that up to ten signal channels may be scanned
either sequentially or randomly. All of the functional capability of
fered through the normal front and rear input terminals is available
for multiple inputs.

For measurement flexibility, the HP 44491 A Armature Relay
Multiplexer Assembly offers eight two-wire channels and two cur
rent/actuator channels. Under software control the eight two-wire
channels can be reconfigured to four 4-wire ohm channels. The two
current channels offer automatic make-before-break switching so
that the path for current as high as I.S A is never broken. In addition,
these two channels can be used as external device actuator channels.
Each channel can switch up 250 V. The general purpose multiplexer
can close a channel and make a measurement at a maximum rate of
33 channels per second.



MULTIMETERS
3112 to 6112 Digit DMM with Extended Resolution to 7112 Digits
Model 3457A (cont.)

For higher speed scanning, the HP 44492A Reed Relay Multiplex
er Assembly offers ten two-wire channels. The HP 44492A is useful
for switching dcV, acV, ac+dcV, two wire ohms, frequency and peri
od measurement signals with a maximum amplitude of 125 V. The
Reed Relay Multiplexer can close a relay and make a measurement at
a maximum rate of 300 channels per second.

Abbreviated Technical Specifications
90 day, Teal ± 5 deg. C
DC Voltage

Ile5t6'/2 Digit Accuracy'
" (% Rdg +Cnts)

Range Maximum %of Count Error Input
Reading Reading Resistanct

30mv 30.03000 mV 00040 365 10 GO
300mv OOסס.303 mV 00025 40 lOGO
30 V ooסס3.03 V 0.0017 7 lOGO
30.0 V ooסס30.3 V 00035 20 10 MO
300.0 V ooסס303 V 0.0050 7 10 MO

I. After I hr warm-up, integration time 100 PLC. Tcal is the temper
ature of the calibration environment between 18 and 28 deg C.

DC Current
8est6' /2 Digit Accuracy'

± (% Rdg +Cnts)

Range Maximum %of Count Error Input
Reading Reading Resistance

300 jJI 3030000jJI 002 104 14000
3 mA OOסס3.03 rnA 0.02 104 1000
30 rnA OOסס30.3 rnA 0.02 104 100
300 mA OOסס.303 rnA 0.07 204 10
l.5A ooסס1.50 A 0.07 604 0.10

I. After I hr warm-up, integration time 100PLC. Tcal is the temper
ature of the calibration environment between 18 and 28 deg C.

Resistance (2 and 4 wire ohms)2
8est6' /2 Digit Accuracy'

± (II Rdg +Cnts)

Range Maximum %of Count Current
Reading Reading Error Output

30 Ohm OOסס30.3 Ohm 0.0065 315 1mA
300 Ohm OOסס.303 Ohm 0.0045 34 1mA
3kOhm ooסס3.03 kOhm 00035 6 1mA
30 kOhm OOסס30.3 kOhm 0.0035 6 100 jJI
300 kOhm ooסס.303 kOhm 0.0040 7 10jJI
3MOhm ooסס3.03 MOhm 0.0055 12 ljJ1
30 MOhm 30.30000 MOhm 0.0250 80 100nA
300 MOhm' ooסס303 MOhm 0.60 1000 l00nA
3.0 GOhm' OOסס3.03 GOhm 6 1000 l00nA

1. After I hr warm up, integration time 100 PLC. Tcal is the temper
ature of the calibration environment between 18 and 28 deg C.

2. For two-wire ohms, add 200mOhms to count error specifications.
3. For two-wire ohms only Accuracy is specified following autocal

(ACAL), under stable conditions (±I deg C).

Maximum Reading Rates (DCV, DCI, and Resistance up to 30
kOhm)2

Readings per Second·60Hz (50Hz)

Power Line Maximum # Auto Zero Auto Zero NMR
Cycles' of Digits On Off

0005 31;' 300 1350 0
.005 41;' 280 1250 0

.1 5';' 140 (128) 360 (312) 0
1.0 61;' 26 (22) 53 (45) 60dB
10 liN 25 (2.0) 48 (4.0) 80dB
100 71f2' 25 (0.2) 0.5 (OA) 90dB

l. Using Math HIRES mode.
2. Reading rates are specified with zero delay, fixed range, display

off, and front panel off. The output is to internal reading memory
using single integer format and internal timer.

3. Integration Time in Power Line Cycles (PLC).

Common Mode Rejection (dB): (1 kOhm unbalance in low lead)
DC ECMR 140 dB; AC ECMR: <1 PLC, 76 dB; AC ECMR > I
PLC 156 dB, for 50, 60 Hz ±.08%.

AC Voltage: (RMS AC and RMS AC+DC)
ACV Bandwidth: 20 Hz to I MHz
Crest Factor: 3.5 to I at full scale
Common Mode Rejection: (I kOhm unbalance in LO): >76 dB,
DC to 60 Hz
Accuracy: (I year)

(100 Hz to 20 kHz) Best 5'/2 Digit Accuracy'
± (% Rdg +Cnts)

AC Coupled DC Coupled
Range Maximum %01 Count %of Count Input

Reading Reading Error Reading Error Impedance

30mV 32.50000mV 0.13 280 0.3 4000 1MOhm ±1%
300mV 325.000OmV 0.13 280 0.3 4000 shunted by
3.0V OOסס3.25 V 0.13 280 0.3 4000 <gOp!
3O.V 32.50000 V 0.13 280 0.3 4000
300V 303.0000 V 0.2 280 0.3 4000

1. Accuracy specified for sine wave inputs, > 10% of range. DC com
ponent <10% of AC component after I hr warm-up and within one
week of autocal. Integration time = 10 PLC. AC Band set to <400
Hz. DC coupled mode requires 2 hour warm-up.

AC Current (RMS AC and RMS AC+DC)
ACI Bandwidth: 20 Hz to 100 kHz Crest Factor: 3.5 to full scale
Accuracy: (I year)

(100 Hz to 20 kHz) Best 5'/2 Digit Accuracy'
± (ll Rdg +Cnts)

AC Coupled DC Coupled

Range Maximum %of Count %of Count
Reading Reading Error Reading Error

30mA 32.50000mA 0.25 280 0.3 1600
300mA 3250000mA 025 280 0.3 1600
LOA 1.000000 A 0.35 280 04 1600

I. Accuracy specified for sine wave inputs, > 10% of range. DC com
ponent < 10% of AC component after I hr warm-up and within one
week of autocal. Integration time = 10 PLC. AC Band set to <400
Hz. DC coupled mode requires 2 hour warm-up.



Reading Rates (ACV and ACI)!

Frequency and Period: Measures the frequency or period of the
AC component of the AC or DC coupled voltage or current input.
The counter uses a reciprocal counting technique to give constant res
olution independent of input frequency.
Input Impedance: Refer to AC voltage and current specifications.
Frequency Range: 10 Hz to 1.5 MHz (voltage input)

10 Hz to 100 KHz (current input)
Period Range: .1 s to 667 ns (voltage input)

.1 s to 3.33 us (current input)
Sensitivity: 10 mV RMS or 100 ~A RMS (sinewave)
Triggering: Triggers and counts on zero crossings
Accuracy: (I year)

Reed Relay (44492A)
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1 9.5
1 9.5

1 (1) 9.25 (9.2)
1 (1) 7.25 (69)

0.7 (065) 2.0 (1.7)
0.2 (017) 0.25 (0.2)

Readings per second .60 Hz (50 Hz)
Input <400 Hz Input >400 Hz

(Slow Response) (Fast Response)

with preprogrammed delays, fixed

.0005 31;'

.005 4';'
.1 5'h
1 6'h
10 6'12
100 61h

Power Une Maximum #
Cycles of Digits

I. Reading rates are specified
range, and Auto Zero on.

Frequency Period ±% of Reading
10 Hz to 400 Hz J s to 0.25 s 0.05

400 HZlo 1.5 MHz .025 s to 667 ns 0.01

Maximum Reading Rate: 2.0 rdgs/s for integration time of I PLC,
AC Band >400 Hz, delay zero and math off, and fixed range.

Memory: 2139 available bytes that can be partitioned into 3 seg
ments, one devoted to storing measurements, one devoted to storing
measurement subprograms, and one devoted to storing instrument
states.

HP 44492A Reed Relay Multiplexer Assembly Input Character
istics: Ten two-wire reed relay channels. Maximum voltage (termi
nal to terminal or terminal to chassis) - 125 V peak. Thermal offset - 3
IJ.V. Closed channel resistance (end of relay life) - <4 Ohms. Specified
for < 100 kHz AC volts and frequency operation. Maximum switch
ing and measurement speed - 300 channels/second.

$60

$60

$1 SO

$75
$80

$30
$100
$100

$25
$120

$2800
$450
$450

$20
$50
$30
$72

Prices (U.S.A. List Prices Only)
Model 3457A
*HP 44491A Armature Relay Multiplexer Assembly
*HP 44492A Reed Relay Multiplexer Assembly
Option 401: Side Handle Kit (P/N 5061-1171)
Option 907: Front Handle Kit (P/N 5061-1170)
Option 908: Rack Flange Kit (P/N 5061-1168)
Option 909: Rack Flange and Front Handle Kit (P/N
5061.\169)
Option 910: Extra Operating and Service Manual
Option W30: Two years of additional hardware sup
port
Accessories:
Extra Screw Terminal Connectors
HP 44493A Screw Terminal Connector for HP
44491A includes strain relief and housing
HP 44494A Screw Terminal Connector for HP
44492A includes strain relief and housing
HP 34118 Test Lead Kit
HP 1I096B RF Probe, detects AC voltage up to 700
MHz
HP 3411IA High Voltage Probe, 1000 to I, DC high
voltage divider for up to 40 kVDC
UP 44414A: Four Thermistor Pack
03457-10085 Calibration Software (85B Computer)
03457-10200 Calibration Software (200 Series Com
puter)
·Either option may be ordered and shipped separately without a HP 3457A mainframe. Unless
otherwise specified, the optional plug-in accessories will be shipped with the HP 3457A main
tram

Plug-in Options
HP 44491A Armature Relay Multiplexer Assembly Input Char
\acteristics: Eight two-wire armature relay channels and two cur
,rent/actuator channels. Maximum voltage (terminal to terminal or
(terminal to chassis) -250 VDC, 250 VAC. Maximum current (per
channel) -1.5 A DC or AC. Thermal Offset - 3~ V. Closed channel
\resistance (end of relay life) - <2 Ohms. Maximum switching and
Imeasurement speed - 33 channels/second.

General Specifications
Operating Temperature: 0 to 55° C
Warmup Time: one hour to all specifications except where noted
Humidity Range: 95% R.H., 0 to 40° C
Storage Temperature: -40 to +75° C
Power: 100/120/240 V ±IO%, 48 Hz - 66 Hz, 220 V, ±IO%, 48 Hz
to 66 Hz. Fused at .2A (liS V) or 0.08 A (230 V). dO VA.
Size: 89 mm H (without removable feet) x 425mm W x 292mm 0
(3.5" x 16.75" x 11.5"). Height (with removable feet): 100 mm (4").
Allow 76mm (3") additional depth for wiring.
Net Weight: 5.05 kgm (11.1 lbs)
Shipping Weight: 9.3 kgm (20.5 lbs)

Math Functions: The HP 3457A performs the following math
functions on the measurements-NULL, SCALE, OFFSET, RMS
FILTER, SINGLE POLE FILTER, THERMISTOR
LINEARIZATION, DB, DBM, % ERROR, PASS/FAIL LIMIT
TESTING, and STATISTICS. Two math functions may be used at
one time.



MULTIMETERS
Low Cost 3112 to 5112 Digit HP-IB Multimeter
Model 3478A

• 5 measurement functions
• Up to 71 readings/s

• Electronic calibration
• 100 nanovolt resolution

~:l;!t~. -·SYSTEMS

HP 3478A

Description
The HP 3478A provides a low cost, completely HP-IB program

mable solution for system measurements. Selectable 3V2 to 51/2 digit
resolution and 5 autoranging functions offer flexibility in automated
testing. The HP 3478A can measure DCV, true RMS ACV, 2- and 4
wire ohms, and dc and ac current. Simple, fast electronic calibration
eliminates all adjustments to provide a lower cost of ownership.

Performance
Selectable speed and resolution provide the right capability for

your measurement. The HP 3478A can perform production tests or
acquire experimental data at 90 readings/s with 311z digit resolution,
or take 35 readings/s with 130 dB of noise rejection using 4'/z digits.
The 5'/2 digit mode offers 100 nVdc and 100 J,Ln resolution for precise
measurements. True RMS with 300 kHz bandwidth and 4:1 crest
factor provides reliable measurements of ac signals. Fast autoranging
makes the first reading useful and accurate.

Designed for Systems
Switchable front/rear inputs permit flexible system connections.

The Voltmeter Complete output and External Trigger input allow
synchronization of the HP 3478A with a scanner for fast multiplexed
measurements without the delay of software commands. The test pro
gram can automatically present messages or results on the alphanu
meric liquid crystal display. The operator can then respond by
pressing the HP 3478A's SRQ key to interrupt the controller and
start the next test. Built-in self-test capability assures proper opera
tion.

Electronic Calibration
Complete calibration of the HP 3478A is accomplished without

any internal adjustment or removing the instrument's covers. The
simple and fast electronic calibration procedure lowers the cost of
ownership. You only need to connect standards to the HP 3478A and
store calibration constants in the HP 3478A's non-volatile memory.
Calibration can be done manually from the front panel or automati
cally using HP- IE.

Specifications

DC Voltage

Input Characteristics

Maximum
Reading Resolution

Range (5'1, digit) 5lj, digit 4'1, digit 3lj, digit

30 mV ±30.3099 mV 100 nV 1~V 10 ~V

300 mV ±301099 mV 1~V 10 ~V 100 ~V

3 V ±3.03099 V 10 ~V 100 ~V I mV
30 V ±30.3099 V 100 ~V 1 mV 10 mV

300 V ±303.099 V 1 mV 10mV 100 mV

Input resistance: 30 mY, 300 mY, 3 V ranges: > 1010 n
30 V, 300 V ranges: 10 MQ ±I%

Maximum input voltage (non-destructive): Hi to Lo: 303 Vrms or
450 V peak; Hi or Lo to Earth Ground: ±500 V peak

Measurement accuracy: ±(% of reading + number of counts).
Auto zero ON.

5'12 Digit Mode

TCal' ±l'C TCal' ±5 'C
Range 24 Hour 90 Day 1 Year

30 mV 0.025 +40 0.0275 +40 0.035 +40
300 mV 0.004 + 4 0005 + 5 0.007 + 5

3 V 0.003 + 2 0.004 + 2 0.006 + 2
30 V 0.004 + 3 0005 + 4 0.007 + 4

300 V 0.004 + 2 0.005 + 2 0.007 + 2
'TCalls the temperature of the environment where the HP 3478A was calibrated. Calibration
should be performed with the temperature ot the environment between 20'C and 30'C. 24 hour
accuracy relative to calibration standards.

4'12 and 3'12 digit mode: accuracy is the same as 5 liz digit mode for
%of reading; use I count for number of counts on all ranges except 30
mY, use 4 counts.
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Temperature coefficient: 0° to 55°C, 5Vz digits, auto zero ON. Measurement accuracy: ±(% of reading + number of counts).
±(% of reading + number of counts);cC Auto zero ON. 5Vz digit display. 4-wire ohms.

Range Temperature Coefficient TCal ' ± 1°C TCal ' ± 5°C
30 mV 0.0028 + 5.0 Range 24 Hour 90 Day 1Year

300 mV 00005 +0.5 300 0.023 +35 0.027 + 41 0.034 T 41
3 V 0.0004 +0.05 3000 00045 + 4 0.012 + 5 0.017 + 530 V 00006 +0.5 3 k-300 kO 00035 + 2 0.011 + 2 0.016 + 2

300 V 0.0004 +0.05 3MO 0.0052 + 2 0.011 + 2 0016 + 2
30 MO 0.036 - 2 0.066 + 2 0.078 + 2

Noise rejection: in dB with I kU imbalance in Lo lead. AC rejection Current Through Unknown
for 50, 60 Hz ± 0.1 %. Auto zero ON.

Range I 300 3000 I 3 kO 30 kO I 300 kO 3 MO I 30 MO
AC AC DC Current I 1mA 1mA I I mA 100 ~A I 10 ~A I ~A I 100 nA

Display NMR ECMR CMR
DC Current5\\ digits 80 150 140

4\\ digits 59 130 140 Input Characteristics
3\\ digits 0 70 140 Maximum

Reading Resolution
Maximum Reading Rates (readings/s.) Range (5';' Digit) 5'12 Oigit 4% Digit I 3\\ Digit

Line Auto Zero Resolution 300 mA ± 303.099 mA 1~A 10 ~A

I
100 ~A

Frequency and Display 3\\ digits 4\\ digns 5\\ digits 3 A ± 3.03099 A 10 ~A 100~ 1mA

Off 90 35 4.4 Maximum input (non-destructive): 3 A from <250 V source: fuse
60 Hz On 60 20 2.3 protected.

Off 85 30 3l Measurement accuracy: ±(% of reading + number of counts).50 Hz On 50 17 1.9
Auto zero ON. 5V2 digit display. I

AC Voltage (true rms) TCal ' ± 5°C

Input Characteristics Range 90 Days 1Year

Maximum 300 mA 0.11 +40 0.15 +40
Resolution 3A(d A) 0.14+ 6 0.17 + 6Reading 3A(>1 A) 1.0 + 30 1.0 + 30

Range (5;' Digit) 5\\ Digit 4% Digit 3\\ Digit
Maximum burden at full scale: 1 V (3 A range), 0.1 V (0.3 A300mV 303.099 mV I ~V 10 ~V 100 ~V

3 V 3.03099 V 10 ~V 100 ~V I mV range)
30 V 30.3099 V 100~V 1mV 10 mV

300 V 303.009 V I mV 10 mV 100 mV AC Current (true rms responding)
Input Characteristics

Input impedance: I MU ± 1% shunted by <60 pF Maximum
Maximum Input Voltage (non-destructive): Reading Resolution
Hi to Low: 303 Vrms or 450 V peak Range (5\\ Digit) 5\\ Digit 4'12 Digit I 3\\ Digit
Hi or Lo to Earth Ground: ±500 V peak 300mA 303.099 mA I ~A IO~A J 100 ~A
Measurement accuracy: ±(% of reading + number of counts). 3 A 3.03099 A 10 ~A 100~ I mA
Auio zero ON. 5Yi digit display. Accuracy is specified for sinewave Maximum input: (non-destructive): 3 A from <250 V source; fuse
inputs only, > 10% full scale. protected.
1 Year, Teal. ±5°C Measurement accuracy: ±(% of reading + number of counts).

Ranges Auto zero ON. 5Yi digit display. Accuracy is specified for sinewave

Frequency 300 mV lV, 30 V 300 V inputs only, > 10% of full scale.

20-50 Hz 114 + 163 1.14 + 102 1.18 + 102 1 Year, TCal. ±5°C

50-100 Hz 0.46 + 163 0.46 + 103 0.5 + 102 Ranges
100 Hz-20 kHz 0.02+ 120 0.20 + 70 0.24 + 70 Frequency 300mA 3A

20-50 kHz 038 +205 0.26 + 140 042 +140 20-50 Hz 1.54-163 2.24 +16350-100 kHz 1.20 + 840 0.87 + 780 0.98 + 780 50-1 kHz 0.81 - 163 1.50+ 163
100-300 kHz 10.1 +3720 (30 Vrange only) I k-10 kHz Ol2 T 163 1.42 +163

10 k-20 kHz 0.86 +163 1.56 + 163
Crest factor: >4: I at full scale Maximum burden at full scale: 1 V (3A range)
Common mode rejection: with I krl imbalance in Lo lead, >70 dB,
at 60 Hz General
Maximum reading rates: 3V2 or 4Vz digits, 1.4 readings/s; 51/2 digits, Operating temperature: 0 to 55°C
1.0 readings/so First reading is correct within 70 counts of final value Humidity range: 95% R.H., 0 to 40°C
when triggered coincident with step input. Add 0.6 second for each Power: ac line 48 to 440 Hz; 86 to 250 V, 25 VA max.
range change. Size: 102 mm H x 215 mm W x 356 mm D (4" x 8" x 14");

Resistance (2-wire U, 4-wire Q)
3'/2 in. H without feet.
Weight: 3 kg (6.5Ib)

Input Characteristics HP-IB Interface Functions: SHl, AHI, T5, TEO, L4, LEO, SRI,
Maximum RLl, PPO, DCl, OTl, CO
Reading Resolution

Range (5\\ Digit) 5'/. Digit 4\1, Digit 31/, Digit Ordering Information Price

30 Il 30.3099 Il 100 ~O 1m\! 10 mil Choose one N/C power option:
300 Il 303.099 Il I mil 10 mO 100 mO Opt 315: 100 V, 50 Hz; Opt 335: 220 V, 50 Hz

3 kll 3.03099 kll 10 mil 100 mil 1 0 Opt 316: 100 V, 60 Hz; Opt 336: 220 V, 60 Hz
30 kD 30.3099 kO 100 mO 1 Il 10 Il Opt 325: 120 V, 50 Hz; Opt 345: 240 V, 50 Hz

300 kll 303.099 kll 1 Il 10 0 100 0 Opt 326: 120 V, 60 Hz; Opt 346: 240 V, 60 Hz3 MO 3.03099 Mil 10 Il 100 Il 1 kll Opt 907: Front Handle Kit (HP PIN 5061-0088) $50.0030 MQ 30.3099 Mil 100 D 1kll 10 kO
Opt 908: Rack Mount Kil (HP PIN 5061-0072) $52.50

Input protection (non destructive): Hi to Lo: ±350 V peak; Hi or Lo Opt 910: Extra Manuals $21.50
to Earth Ground: ±500 V peak. HP 3478A Multimeter $995



MULTIMETERS
31/2 to 61/2 Digit DMM for Bench/System Applications
Model 3456A

• Up to 330 readings per second
• 100 nanovolt resolution
• Transfer standard performance

• 100 micro-ohm to 1.0 gigaohm measurement
capability

• Offset compensated ohms (OC n)

• Fast AC

HP 3456A ~
ESIGNED~8R. :

SYSTEMS

MAXIMUM
INPUT INPUT

RESISTANCE VOLTAGE

0.1 V .119999 V 100 nV 1~V 10 ~V >1010 n ±1000 V

1.0 V 1.19999 V I ~v 10 ~V 100 ~V >1010 n peak

100 V 11.9999 V 10 ~V 100~V 1mV >1010 n
lOOOV 119.999 V 100 ~V I mV 10mV 10 Mn ±.5%

10000 V 1000.00 V 1mV 10 mV 100 mV 10 Mn ±.5%

operator to recall the maximum (upper), minimum (lower), and vari
ance.

Calibration of the HP 3456A is fast and convenient since all rou
tine adjustments are accessible from a concealed door in the front
panel. Should service be necessary, built-in diagnostics and PC Board
modules make the HP 3456A easy to service.

Specifications
DC Voltage
Input Characteristics

MAXIMUM
READING RESOLUTION

RANGE (5'/, digit) 6'/, digit 5'/, digit 4'/, digit

Description
This microprocessor-based, fully guarded, integrating Digital

Multimeter is designed for bench or systems. The HP Model 3456A
measures DC, true RMS AC voltage and resistance.

Measurement speed and accuracy can be enhanced for a specific
application, using the HP 3456A's selectable integration time (up to
100 power line cycles). An operator can select up to 330 read
ings/second for high speed bursts or one reading every fifteen minutes
for periodic measurements. Resolution of 100 nanovolts at 48 read
ings/second (6'/2 digits) to 10 microvolt resolution at 330 readings per
second (3Y2 or 4Y2 digits) can be selected.

Transfer standard performance is assured with the HP 3456A.
With good repeatability and 100 nanovolt sensitivity, accuracy on the
ten volt range is ±0.0008% +2 counts over a 24-hour period at 23°C
± I dc.

Four full-scale, true RMS AC voltage ranges are provided, with
reading speeds up to 12 readings per second over a 10 Hz to 250 kHz
frequency range. Best accuracy is 0.05%. Crest factor is greater than
seven at full scale.

For 50, 60 Hz (depending on option) ±.09%

.01 PLC or .1 PLC 0 90 140

~1 PLC 60 150 140

>I PLC with filter 120 160 140,

(
Input Voltage ),

'Add .012 1000 % to % of reading.

Filter ON: rejection is > 60 dB at 50 Hz. Add 2 JlV to uncertainty for
.I V, 1.0 V and 10 V range and 200 JlV for 100 V and 1000 V range.
Response Time

Filter OFF: for preprogrammed settling times (0.0 seconds), error
is <0.0005% of input voltage step.
Filter ON: for preprogrammed settling times (.65 seconds), error is
<.0 I%of input voltage step.

NOISE REJECTION (dB) (1 krl unbalance in La)
AC' AC' DC

NMR ECMR ECMR

Guard to chassis: ±500 V peak
Guard to low: ±200 V peak

Measurement accuracy: ± (% of reading + number of counts).
Auto-zero on and filter off.

24 hour: 23'C "1 'C 90 days: 23'C ±5'C

RANGE 6\\ digit (> 10 PLC) 6Y, digit (1 PLC) 6Y, digit (> 10 PLC) 6\1, digit (1 PLC)

0.1 V .0022 + 24 00024 + 32 00026 + 24 0.0027 + 32

1.0 V 00009 + 4 0.0012 + 5 0.0016 + 4 0.0017 + 5

10.0 V 00008 + 2 0.0011 + 3 0.0015 + 2 0.0016 + 3

100.0 V 0.0011 t 3 00014+ 4 0.0018 + 3 0.0019 + 4

1000.0 V' 0.0011 t 2 0.0013 + 3 00016 + 2 0.0017 + 3

System DMM
Full programmability over HP-IB is standard on the HP 3456A.

The front panel indicators on the HP 3456A display range, function
and HP-IB status during remote operation. Also on the front panel is
a SRQ (Service Request) button which can be used to flag or inter
rupt a computer. With the HP 3456A's program memory and reading
storage capability, the HP 3456A can take measurements and store
them while a computer performs some other task.

Another system feature of the HP 3456A is its hardware scanner
advance capability for scanned or multiplexed system applications.
As soon as the HP 3456A's measurement cycle is complete, a TTL
signal is available to trigger a variety of switching instruments like
the HP 3497A Data Acquisition/Control Unit to advance to their
next channel. Up to 330 channels can be scanned per second without
computer interaction.

Bench DMM
With a 2 ppm stability, the HP 3456A is a true transfer standard

offering either 100 nanovolt sensitivity or 0.001 % accuracy. Other
standard features include fast autorange and easy-to-use math func
tions. The user can scale, limit test, null and make measurements in
percent error, dB and dBm, as well as convert thermistor readings to
degrees F and C. A statistics function key (STAT) enables the opera
tor to improve the HP 3456A's sensitivity, resolution and accuracy by
averaging. Averaging reduces random noise fluctuations and im
proves sensitivity by a factor of the square root of the number of
measurements. For example, for low level signals after 100 measure
ments, the actual sensitivity of the HP 3456A is approximately 10
nanovolts instead of 100 nanovolts. In addition, STAT enables the



AC RMS Voltage (AC, AC + DC)
Input Characteristics

MAXIMUM
READING RESOLUTION INPUT

RANGE (5\\ digit) 6\\ digit 5\\ digit 4\\ digit IMPEDANCE

MAXIMUM
INPUT

VOLTAGE

Ratio
Type: DC/DC, AC/DC, or (AC + DC)/DC
Method: 4-wire with Volts Lo input common

Resistance (2 Wfl, 4 Wfl, 2 WOCfl, 4 WOCfl)
Input Characteristics

50 Hz

RATES(rdgs/second)
Auto Zero Auto Zero

OFF ON
50 Hz 60 Hz60 Hz

INTEGRATION
TIME IN POWER
LINE CYCLES (PLC)

0.01 (4Y, digit) 330 290 210 180
0.10 (5'1, digit) 210 180 120 100
1.00 (5V, digit) 48 40 25 20

10.00 (6'1, digit) 5.8 48 29 2.4
100.00 (51) digit) .57 .47 .29 .24

Reading Rate
Reading rates are with autorange, math, display and filter off. Out

put is to internal memory using internal trigger and packed mode.
Packed output in place of internal memory adds 0.35 ms; ASCII out
put adds 2.3 ms per reading.
Rates vs. integration time and auto-zero: DC volts and 100 12
thru 10 kfl ranges with preprogrammed settling times (-0.0 s.). Also,
AC or AC + DC volts and 100 kfl thru 10 kfl ranges with 0.0 s delay.

Ratio = Signal Voltage
Ref. Hi Voltage-Ref. Lo Voltage

Signal measurement: Same as DC Volts, AC Volts, or AC + DC
Volts
Reference measurement: automatically selects .1 V, I V, or 10 V
DC. Volts range and a 0.0 ms. settling time. Filter is off.
Maximum Reference Voltages

Ref. Hi: ±12 V
Ref. Lo: ±9% of Ref. Hi
Ref. Hi-Ref. Lo: ± 11.9999 V
Protection: ±340 V peak

Accuracy: total % signal error + total % reference error (same as
.1 V, I V, or 10 V DC volts)

FREQUENCY IN Hz
401J.20k 20k to SOk SOk to lOOk 'lOOk to 250k
31J.20k 20k to 50k 50k to lOOk 'lOOk to 250k10 to 30

Filter OFF
Flher ON

Guard to chassis: ",500 V peak
Guard to low: ±200 V peak
DC component> 10% of ac component: (5 1/4 digit) Add ±(.5% of
Reading + 50 counts) to accuracy. For 61/2 digit, multiply counts by
10. For 4Yz digit, multiply counts by .1. For signals with no AC com
ponent, use the 1 kHz ac spec.
Crest factor: >7:1 at full scale.
Common mode rejection (1 kfl Lo unbalance): >90dB DC to 60
Hz.
Auto-zero OFF: for stable environment ±1 °C no accuracy change.
Response time: for preprogrammed settling times, error is <.1 % of
input voltage step.

Filter OFF: 0.06 seconds
Filter ON: .80 seconds

'FrequenCies> 100 kHZ are specified for 1.0 V and 10 V ranges only.
'Integration Time in Power Line Cycles (PlC). For 5% digits, multiply counts by 0.1. For 4'h digits,
multiply counts byO.Ol.

6V, digit (~1 PtC)' .47 +450 .07 +730 .17 + 1700 .55 + 2900 5.0 + 6500
5'1, digit (.1 PLC) .48 + 90 .08 + 73 .18 + 173 .56 + 293 5.0 + 653
4'1, digit (01 PLC) .56 + 10 .13+ 9 .23+ 9 .61 + 31 51 + 67

..

Measurement accuracy: ±(% of reading + number of counts).
Auto-zero on, > I % of scale, and de component < 10% of AC compo
nent.
90 days: 23'C ± 5'C

10 V 1.19999 V 1~V 10 ~V 1OO~V I MU ±.5% ±IOOO V
10.0 V 119999 V 10 ~V 100 ~V I mV shunted by peak

100.00 V 119.999 V 100 ~V I mV 10 mV
<90 pF (700 Vrms)

lOB VHZ
1000.0 V 700.00 V 1mV 10mV 100 mV

General
Operating temperature: 0 to 50°C
Warmup time: one hour to meet all specifications
Humidity range: 95% R.H., 0 to 40°C
Storage temperature: -40 to +75 ° C
Power: 100/120/220/240 V +5%, -10%,48 Hz to 400 Hz line oper
ation, 45 VA max.
Size:88.9mm Hx425.5 mm Wx 527.1 mmD (3W' x 16%' x20W')
Weight: net, 10.49 kg (23.13 lb.); shipping, 13.35 kg (29.38 lb.)

Memory
Reading store: can store up to 350 readings.

can be recalled from HP-IB interface or front panel
Program memory: can execute an internal program which controls
instrument configuration and measurement sequence. Program is in
put from the HP-IB interface with up to 1400 ASCII characters.
Memory size: total size is 1400 bytes. Memory used is 1 byte per
ASCII character + 4 bytes per reading stored.

CURRENT
THROUGH
UNKNOWN

RESOLUTION
6lh digit 5% digit 4% digit

MAXIMUM
READING
(5% digit)RANGE

'Ohms source is a 500 nA current source in parallel with a 10 MQ resistance.

,
24 hour: 23'C ±I'C 90 days: 23'C ±5'C

RANGE 6\\ digit (>10 PLC) 6'1, digit (1 PLC) 6\\ digit (>10 PtC) 6\\ digit (1 PLC) Ordering Information Price

100U 0.003 + 24 0.003 +32 0.004 +24 0004 +32 Opt 050: Noise rejection for 50 Hz N/C

1kG 0002 + 4 0.003 + 5 0.003 + 4 0.004 +5
Opt 060: Noise rejection for 60 Hz N/C
Opt 907: Front handle kit, PIN 5061-0088 +$50

10 kU 0.002 + 4 0.003 + 5 0003 + 4 0.004 +5 Opt 908: Rack flange kit, P/N 5061·0074 +$30
100 kU 0002 + 2 0.003 + 3 0.003 + 2 0004 +3 Opt 909: Rack flange and front handle kit, HP P/"'1 +$72.50

I Mll 0.006 + 2 0.006 + 3 0.007 + 2 0.007 +3 5061-0075

10MD 0.041 + 2 0041 + 3 0.042 + 2 0.042 +3 Opt 910: Extra operating & service manual +$49.50

100 MG 1.3+ 1 1.3+ 1 1.8 + 1 1.8 + 1
Opt H01: Enhanced AC accuracy +$200
Opt W30: 3 year hardware support ~$I20

1GU 11 + I 11 + 1 16 + 1 16 + 1 HP 3456A Digital Voltmeter $3955

1000 1199990 100 jill I mU 10m{! 1mA
1kU 1199.99 U I mil 10mU 100mU I mA
10 kll 119999 kU 10 mil 100mll 1U 100 ~A

100 kU 119.999 kll 100 mU III lOll 50 !tA
I MU 1199.99 kll 1U 10 U 100 U 5!tA

10 MU 119999 MU 10 U 100U 1kU 500 nA
100 MO 119.999 Mil 1OO11 1kll 10 kU 5500 nAt
1Gil 1000.00 Mil lkll 10 kU 100 kG 5500 nAt

Non-destructive overload: 350 V peak
Measurement accuracy: ± (% of reading + number of counts).
Auto-zero on filter off and 4-wire ohms



MULTIMETERS
51/2161/2-Digit DVM with Auto Cal
Model 3455A

• DCV/ACV/Ohms
• Removable calibration reference

~D. :
SYSTEMS

Price
less $100

$5,340

General
Power: 100 V, 120 V, 240 V +5% -10%,48-400 Hz; <60 VA.
Size: 88.9 H x 425.5 W x 527.1 mm D (3.5" x 16.75" x 20.75").
Weight: net, 9.38 kg (20.7 Ib); shipping, 11.8 kg (26Ib).

Options
001: Average converter

HP 3455A Digital Voltmeter

High Resolution ON High Resolution OFF

Function 50 Hz 60 Hz 50 Hz 60 Hz

DCV 5 6 22 24

Ohms 25 3 11 12

ACV (rms) 11 1.3

Fast ACV (rms) 12 13

Maximum Reading Rates for Remote Operations (Rdgs/s)

Accuracy ± (% of reading + counts) 4-wire kQ

Ohms

24 hours: 23'C ± I 'C

Range High Resolution Off High Resolution On

01 kU 0003 +4 -
I kU 0.003 +I 0.0025 +4
10 kU 0.005 +2 0.0045 +4
100 kU 0.002 +2 0.0020 +5
1000 kU 0.012 +5 0.0120 +4
1O,000,U 0.10 +5 01000 +4

90 days: 23'C ± 5'C

Range High Resolution Oil High Resolution On

0.1 kU 0.005 +5 -
H{l 0.005 +1 0.0035 +5
1O kU 0007 +2 0.0060 +5
100,U 0004 +2 0.0035 +6
1000 kU 0014 +5 0.0135 +5
10,000 ,U 0.100 +5 0.1000 +5

Range Maximum Display

High High
ReSolution Resolution

Off On

0.100000 kU 0.149999 kU -
ooסס1.0 kU 1.49999 kU 1.499999 kU
10.0000 kU 14.9999 kU 14.99999 kU
100.000 kU 149.999 kU 149.9999 kU
100000 kU 149999 kU 1499.999 kU
10000.0 kU 149999 kU 14999.99 kU

300 Hz to
Fast ACV 20 kHz 20 kHz 100 kHz 250 kHz 500 kHz

30 Hz to to to to to
ACV 20kHz 100 kHz 250 kHz 500 kHz 1 MHz

90 days
23'C ± 5'C 0.05 +50 0.50 +100 2.00 T 250 5.00 +500 6.00 +3100

Input Impedance
Front terminals: 2 MQ ± 1% shunted by less than 105 pf.
Rear terminals: 2 MQ ± 1% shunted by less than 90 pf.

Maximum Input Voltage
High to low terminals: ± 1400 volts peak; 107 VHz max.
Guard to chassis: ±500 V peak; Guard to low terminal: ±200 V
peak.
Crest factor: 7: 1 at full scale.

Performance (rms converter)
Accuracy' [± % of reading + counts] (ac coupled)

1.49999 V
14.9999 V
149.999 V
1000.00 V

Input resistance: 0.1 V through 10 V range: > 1010 ohms. 100 V and
1000 V range: 10 megohm ±0.1% with Auto Cal. "off."
Maximum Input Voltage: High to low input terminals: ± 1000 V
peak; Guard to chassis: ±500 V peak; Guard to low terminal:
±200 V peak.
NMR at 50 or 60 Hz ±0.1%: >60 dB.
ECMR with 1 kQ Unbalance in Lo at DC: > 160dB;

AC Voltage (rms converter)
Ranges: 1.00000 V Maximum display:

10.0000 V
100.000 V
1000.00 V

Accuracy ± (% of reading + counts)
24 hn: 23'C ± I 'C

Range High Resolution Off High Resolution On

0.1 V 0.004 +4 -

1V 0.003 +1 0.003 + 4
10 V 0.002 +1 0.002 +3
100 & 1000 V 0.004 +1 0004 +3

90 days: 23'C ± 5'C

Range High Resolution Oil High Resolution On

0.1 V 0.007 +4 -
1V 0.006 + 1 0.006 +4
10 V 0.005 + 1 0.005 +3
100 & 1000 V 0.007 + 1 0.007 +3

Range Hi Resolution OFF Hi Resolution ON

0.1 ±0.149999 V -
1 ±1.49999 V ±1.499999 V
10 ±14.9999 V +14.99999 V
100 ±149.999 V ±1499999 V
1000 ±IOOOOO V ±1000000 V

Specifications
DC Voltage-Maximum Display

Description
HewleH-Packard's 3455A Digital Voltmeter is a microprocessor

controlled 5112- or 6\12-digit integrating voltmeter for bench or systems
applications. The standard instrument measures dc volts, ac volts, and
resistance. HP-IB and auto or manual ranging are also standard.

Measuring Speed
The HP 3455A is fully guarded and has greater than 60 dB normal

mode noise rejection at reading rates of up to 24 readings per second
on all dc ranges. Ohms reading rates are up to 12 readings/second
and an ac fast mode gives reading rates of up to 13 readings/second at
frequencies above 300 Hz. (Readings/second given for 60 Hz opera
tion and high resolution off.)

Performance
DC measurements can be made with up to I~V sensitivity. Ohms

measurements are made with either a 2-wire and 4-wire mode. The
High Resolution (6\12-digit) mode gives dc and ohms measurements
with greater than 1 part per million resolutjon. The standard true rms
converter gives ac measurements from 30 Hz to 1 MHz. Complex
signals with crest factors of up to 7:1 at full scale can be measured.

SerViceability
Routine maintenance and calibration has been simplified with the

removable reference assembly. Calibration of dc and ohms functions
can be done by replacing the reference assembly with a recently cali
brated one. Extra reference assemblies are available as HP 11177A.



HP 3437A

MULTIMETERS
High Speed 31/2 Digit System Voltmeter

Model 3437A

Description
The Hewlett-Packard 3437A System Voltmeter is designed for sys

tems. It is a 3'l2-digit, high-speed dc voltmeter with sample and hold.
The standard unit measures dc volts, provides trigger delay, burst
reading capability and Hewlett-Packard Interface Bus (HP-IB).

There are three dc floating input ranges: 0.1 V, 1.0V and 10.0V fuJI
scale with a maximum display of "1998." Sample and Hold allow the
HP 3437A to be an instantaneous reading voltmeter. The trigger de
lay can be set from O.lJlS to 1.0 second and the number of readings
can be set from 0 to 9999 readings.

Typical Operation
Example: set Delay to 1 ms and Number of Readings is set to 1000.
The HP 3437A will now take 1000 readings spaced 1 ms apart from
one trigger.

Data Output
All front panel switches are programmable from the HP-IB. Two

data output formats are available: (I) ASCII output (Serial ASCII
characters) and (2) packed output (two 8-bit bytes on the HP-IB to
send the complete reading).

Applications
Waveform analysis-The HP 3437A can be used to analyze a

wide variety of waveforms. The delay and burst reading capability
allows frequency, positive or negative peak values, RMS value and
harmonic distortion to be measured. The accuracy of these measure
ments is comparable to more traditional measurement techniques.

Transient signal analysis-The HP 3437A is capable of measur
ing transient signals because of the wide bandwidth input (> 1 MHz),
high measuring speed and sample-and-hold.

Fast AC measurements-Sinusoidal signals of known frequency
can be measured in less than one cycle of the signal. Very low fre
quency measurements can be made more quickly than with conven
tional techniques.

High speed scanning: multiple input measurement applications
can be satisfied with the HP 3437A and the HP 3497A Data Acquisi
tion/Control Unit. Reading rates of up to 4800 channels/second can
be attained.

Data-Sheeted Systems
The HP 3437A is a component of the HP 3054A Automatic Data

Acquisition and Control System. The HP 3054A includes the HP
3437A for high speed measurements, the HP 3456A Digital Voltme
ter for high accuracy measurements and the HP 3497A Data Acqui
sition/Control Unit for multiplexing and control outputs. The HP
3054A includes an extensive software package to support the HP
3437A when used for thermocouple measurements, high speed scan
ning, and waveform digitization.

Specifications
DC Volts

Ranges Max. Display Overload Reading
10V ±19.98 ±9999
I V ±1.998 ±9.999

O.lV ±1998 ±.9999

Ranging: manual or remote.

Performance
Static Accuracy (90 days, 23°C ±5°C)

10 V range: ±(0.05% of reading + 1.6 counts).
Static Accuracy (1 year, 23°C +5°C) V range:

10 V range: ±(0.05% of reading +2 counts).
Static accuracy temperature coefficient (0°C-50°C):

±(0.002% reading +0.05 counts) ;CC.
Input Characteristics

INPU< Rf } C
10 V range: R = 1 MQ ±20%; C<75 pF.
Maximum input voltage high to low on all ranges: < ±30 V peak.
Maximum voltage low to chassis: ±42 V peak.
Number of readings (N readings): 0 to 9,999.
Readings are not internally stored.
For N ~ 0 the HP 3437A operates in delay mode only.

Maximum reading rate (remote, N Rdgs. >1, and a zero delay
listener)

ASCII: 3600 readings/so
Packed: 5700 readings/so

Delay
N Rdgs. = 0 or 1

DELAY (setting): 0 to 0.999 999 9 sec. in 0.1 IJS steps.
N Rdgs. >1 (remote and a zero delay listener)

ASCII: 0.0002778 s <; DELAY <; 0.9999999 s.
PACKED: 0.0001754 s ~ DELAY ~ 0.9999999 s.
Minimum delay is a function of listener delay related by:

ASCII: 277.8 J.LS + listener delay.
PACKED: 175.4 J.LS + listener delay.

Accuracy (EXT. TRIG to DELAY OUT, O°C to 50°C)
Delay offset: 100 ns ±25 ns (with < 150 pF cable capacitance)
Delay accuracy: ±0.008% DELAY Setting + Delay offset.
Delay repeatability (jitter) for N Rdgs = 0 or 1
DELAY of 0 or 0.1 J.LS: 2 ns
DELAY of 0.2 J.LS to 50 ms: 10 ns + 0.0002% DELAY setting.
DELAY of >50 ms: ±IIO ns.

Input Bandwidth (3 dB)
1 V and 10 V range: 1.0 MHz.
Settling Time
10 V range: 10 V range with 10 V step input:
Reading settles to within 30 mV of final value in 7.5 J.LS or to within
200 mV of final value in 700 ns.

General
Operating temperature: 0 to 55°C.
Storage temperature: -40°C to 75°C.
Humidity range: <95% R.H., O°C to 40°C.
Power: 100 V, 120 V, 220 V, 240 V +5%, -10%,48 Hz to 440 Hz
line operation, <42 VA.
Size: 88.9 mmH x212.7 mm Wx 527.1 mm 0 (3W' x 83/8" X 20%").
Weight: net, 5.6 kg (12 lb 4 oz). Shipping, 7.6 kg (16 lb 12 oz).
HP-IB Interface Functions: SHI, AHI, n, L4, SRI, RLI, PPO,
DCI, DT1, CO, E1

HP 3437A System Voltmeter $3165



MULTIMETERS
4 112 Digit Autoranging DMM
HP Model 3466A

Ohmmeter
Accuracy:

Current 1 yr., 18 to 28°C
Ohms Maximum Through ±(% of reading
Range Display Unknown +# of counts)

20fl 19.999fl SmA .08+2
200 fl 199.99 fl 5 rnA .08 + 2
2 kfl 1.9999 kfl I rnA .03 + I
20 kfl 19.999 kfl 100 JJ,A .03 + 1
200 kfl 199.99 kfl 10 JJ,A .03 + I
2000 kfl 1999.9 kfl I JJ,A .04 + I
20 Mfl 19.999 Mfl 100 nA .15 + I

Input protection: 250 V rms or 350 V (dc + peak ac).

HP 3466A

Description
The HP 3466A is a 41, digit Multimeter with autoranging volts

and ohms. Functional capability includes ACV, DCV, (ac + dc) V,
ACI, DCI, (ac + dc) I, fl, and diode test. AC measurements are true
rms with selectable ac or dc coupling. Available with rechargeable
batteries or ac power only, it has 1 JJ,V dc and I mfl sensitivity with
zero adjustment on lowest ranges to compensate for external offsets. Maximum input: 2 A rms from < 250 V source (fuse protected).

DC Current Accuracy (1 yr., 18 to 28°C):

AC current accuracy: (with display ~ 10% of range) I yr., 18°C to
28°C, sinusoid waveform.
AC TRMS: 20 Hz to 10kHz.

± (% reading + # of counts)
(.07 + 2)

(0.15 + 2)
(0.5 + 2)

Range
200 JJ,A through 20 rnA

200 rnA
2000 rnA

DC Current and True RMS AC Current
Current Range Maximum Display

200 JJ,A ± 199.99 JJ,A
2 rnA ± 1.9999 rnA
20 rnA ± 19.999 rnA
200 rnA ± 199.99 rnA
2000 rnA ± 1999.9 rnA

Maximum Display
± 19.999 mV
± 199.99 mV
± 1.9999 V
± 19.999 V
± 199.99 V
±1199.9V

Specifications
DC Voltmeter
Voltage Range

20mV
200mV
2V
20 V
200 V
1200 V

±(% of reading + # of counts)
(2 + 50)
(1 + 30)

(0.3 + 20)
(1 + 40)
(2+ ISO)

Diode Test
Function: ~+ (kfl). Range: ~+ (2kfl).
Current source: I rnA ± 1.5%.
Humidity: 95% RH at +40°C.
Power: ac line; 48-440 Hz; 86-250 V.
Battery: rechargeable lead-acid; 8 hours maximum continuous oper
ation with full charge. Recharge time: 16 hours operating, 12 hours
non-()perating.
Size: HP 3466A: 98.4 mm H x 238.1 mm W x 276.2 mm D (3.88" x
9.38" x 10.88").
Weight: HP 3466A, 2.9 kg (6.31Ib); HP 3466A Opt 001, 2 kg (4.41
Ib).

±(% of reading +
#of counts)

2 + 50
0.9 + 35
2 + 50

1.2 + 20

(DC + AC) TRMS: dc + (20 Hz to 10 kHz).

N/C

Price
$1090

less $10

less $75

Frequency
20 Hz-30 Hz
30 Hz-IO kHz
20 Hz-30 Hz
30 Hz-IO kHz

Range
200 JJ,A-200 rnA

2000 rnA

Ordering Information
UP 3466A Digital Multimeter. Standard configuration
in a streamlined portable case with handle, ac line pow
er, batteries and charger, and test leads.
UP 3466A Opt. 001, streamlined portable case, ac line
power only.
UP 3466A Opt. 002, rack and stack case, ac line power
only. (Rack mount kit not included.)
All orders must include one of the power options:
86-106 V Opt. 100; 190-233 V Opt. 210; 104-127 V
Opt. liS; 208-250 V Opt. 230.

Maximum input: (ac + dc): ± 1200 V dc; ± 1700 V (dc + peak ac),
ac: ±600 V dc; 1700 V (peak ac + dc), 107 V • Hz.
Crest factor: 4:1 at full scale.
Accuracy (with display of 2': 10% of range): I yr., 18 to 28°C sinus
oid waveform.
AC TRMS: (20 Hz to 100 kHz)

Frequency Range
20 Hz to 30 Hz
30 Hz to 50 Hz
50 Hz to 10 kHz
10 kHz to 20 kHz

20 kHz to 100 kHz

DC + AC TRMS: dc + (20 Hz to 100 kHz).

Maximum input: ± 1200 V maximum dc and peak ac.
Accuracy: (1 yr., 18 to 28°C)

Range ± (% of reading + # of counts)
20 mV (.05 + 3)
200 mV (.04 + 2)

2V~200V (.03+1)
1200 V, <700 V input (.035 + I)
1200 V, >700 V input (.055 + I)

Input resistance: 10 meg fl ± 0.5% all ranges.

Input type: floating, 500 V maximum common to ground.

AC Voltmeter
AC converter: true-rms responding, true-rms calibrated

Range Maximum Display
200 m V 199.99 mV
2 V 1.9999 V
20V 19.999 V
200 V 199.99 V
1200 V 1199.9 V



MULTIMETERS
51/2 to 31/2 Digit, HP-IL

HP Model 3468A1B

• Five functions
• Electronic calibration
• 5'/2 to 31/2 digits

HP 3468A a HP 34688

Description
The HP Models 3468A/B are autoranging 5'/2 to 3Y2 digit DMMs,

with the five functions of dc volts, true RMS ac volts, 2- and 4-wire
ohms, dc current and true RMS ac current. They are low-cost, highly
reliable DMMs which can be completely calibrated electronically, ei
ther manually from the front panel or remotely in an automatic cali
bration system. Remote calibration is made possible by the built-in
HP-IL (Hewlett-Packard Interface Loop) interface which provides
complete programmability of functions, ranges and modifiers.

The HP 3468A comes in a streamlined portable package with a
handle for convenient carrying, whereas the HP 3468B comes in a
plastic system case for easy rack mounting. Both are available with a
rechargeable battery and battery charging circuitry for portable mea
surements.

The internal CMOS RAM used in the HP 3468A/B is powered by a
lithium battery to create a non-volatile memory capable of holding
the calibration constants for more than ten years.

HP-IL
The HP Models 3468A/B are fully programmable with HP-IL, a

two-wire serial interface, and the HP-4IC/CV handheld calculators
or the more powerful HP Series 80 computers. HP-IL provides auto
matic measurements and adds computational power to these bench
DMMs.

Battery
The optional battery pack includes a rechargeable battery and the

battery charger circuitry for up to five hours of continuous measure
ments.

"TCal is the temperature of the environment where the 3468A1B was calibrated. Calibration
should be performed with the temperature of Ihe environment be1ween 20'C and 30°C.

Input resistance: 0.3 V, 3 V ranges: > 10'0 n
30 V, 300 V ranges: 10 Mn ±I%

Maximum Input Voltage (non-destructive)
Hi to Lo: 301 Vrms or 450 V peak
Hi or Lo to Earth Ground: ±500 V peak

Measurement accuracy: ±(% of reading + number of counts). Au
to zero ON. 5'/2 digits.

DC Voltage
Input Characteristics

TCal'±l'C TCal'±S'C
Range 24 Hour 90 Day 1 Year
0.3 V 0005 +4 0.009 +5 0.02 +5

3V 0.0035 +2 0.007 +2 0.018 +2
30V 0.005 +3 0.009 +3 0.02 +3

300 V 0.0055 +2 0.009 T 2 0.02 +2

Maximum
Reading ResoMioR

Range (SV, digit) Sv, dig" 4V, digit 3V, digit

0.3 V ±0.30Ioo0 V 1~V IO~V 100 ~V
3V ± 3.01000 V 10 ~V loo~V 1 mV

30 V ± 30.1000 V 100 ~V 1mV 10 mV
300 V ± 301.000 V 1mV 10mV 100 mV

Electronic Calibration
. Complete calibration of the HP 3468A/B is done electronically,

either manually from the front panel or remotely in an automatic cali
bration system. There are no internal adjustments necessary. Com
plete calibration of all functions is done without removal of the
instrument's covers, thus saving valuable time and reducing cost. The
calibration procedure for the HP 3468A/B involves connecting a cali
bration standard to the input, then pressing three keystrokes to store
one calibration constant in CMOS RAM for each range and function.
When the HP 3468A/B make a measurement, each reading is cor
rected according to the calibration constants that have been stored.

High Performance
The HP 3468A/B have 5 functions with selectable 5lf2, 4'/2 or 3'/2

d!git resolution. DC and true RMS ac voltage measurements are pro
Vided from 0.3 volt full scale range with I /LV sensitivity up to 300
volts. The bandwidth of the true RMS ac converter is from 20 Hz to
100 kHz on all ranges and up to 300 kHz on the 30 V range. Either 2
or 4-wire ohms measurements can be selected with a maximum range
of 30 MQ. Both dc and true RMS ac current capability is provided up
!o 3 A. All functions on the HP 3468A/B incorporate a fast autorang
mg. The HP 3468A/B use an integrating analog to digital conversion
technique for high noise rejection. Thc selectable 3Y2, 4V2 or 5Y2 digits
of resolution allows flexibility for choosing speed or noise rejection.



MULTIMETERS
51/2 to 31/2 Digit, HP-IL
HP Model 3468A1B

Temperature coefficient: O°C to 55°C, 5Y, digits, auto zero ON.
± (% of reading + number of counts)j"C. DC Current

Input Characteristics

Range

0.3 V, 30 V
3 v, 300 V

Temperature Coefficient

0.0008 T 0.5
0.0007 +05

Maximum
Reading Resolution

Range (5\\ digit) 5'/, digit I 4\\ digit I 3\\ digit
3A ± 301000 A 10~ I 100 ~A I 1mA

Noise rejection: in dB, with 1 kfl imbalance in Lo lead. AC rejection for
50,60 Hz ±O.l%. Auto zero ON.

AC AC DC
Display NMR ECMR CMR

5\\ dlgib 80 150 140
4\\ dlglb 59 130 140
3\\ digits 0 70 140

Maximum reading rate with HP-85: 32 readings/second.
Maximum reading rate with HP-41 CV: 2 readings / second.

Resistance (2·wire fl, 4-wire fl)

Input Characteristics
Maximum

ResolutionReading
Range (5\\ digit) 5\\ digit 4\\ digit 3\\ digit

3000 301.000 0 I mO 10mO 100 mO
HO 301000 kll 10 mO 100 mG 1 0

30 kO 30.1000 kll 100 mO 1 Q 10 Q
300 kQ 301.000 kll 1 0 10 0 100 0

3 MO 301000 MO 10 0 100 II lkll
30MQ 30.1000 MQ 100 Q lkll 10 kQ

Input protection (non-destructive): ± 350 V peak.
Measurement accuracy: ±(% of reading + number of counts). Auto
zero ON. 5\t2 digit display. 4-wire ohms.

TCal·±l'C TCal' ±5'C
Range 24 Hour 90 Day 1 Year

300Q 0.004 + 4 0.012 +4 0017 + 5
3kQ-300 kQ 0.004 +2 0.011 +2 0.016 +2
3 MQ 0.005 +2 0.011 +2 0.016 + 2
30 Mo 0.036 +2 0.066 +2 0.Q78 +2

Current Through Unknown

Maximum open circuit voltage: 6.5 V

AC Voltage (true RMS responding)
Input CharacTeristics

Maximum input (non-destructive): 3 A from <250 V source; fuse pro
tected.
Measurement accuracy: ±(% of reading + number of counts). Auto
zero ON 5\t2 digit display

TCal ±5'C
Range 90 Days I 1 Year
3 A, <1 AInput 0.14 + 6 I 0.17 T 6
3 A, >1 AInput 1.0 +30 1.0 dO

AC Current (true RMS responding)
Input Characteristics

Maximum
Reading Resolution

Range (5\\ digit) 5\\ digit I 4\\ digit I 3\\ digit

.3 A 0.301000 A 1~ I IO~A I 100 ~A

3A 301000 A 10 ~A 100 ~A I mA

Maximum input (non-destructive): 3 A from <250 V source; fuse pro
tected.
Measurement accuracy: ±(% of reading + number of counts). Auto
zero ON. 5Y, digit display. Accuracy specified for sinewave inputs only,
> 10% of full scale.

1 Year, TCal ±5°C
Ranges

Frequency 0.3 A 3A

2G-50 Hz 1.77 + 163 2.5 + 163
50·1 kHz 1.l +163 1.8 +163
1k·l0 kHz 1.0 +163 1.7 + 163
10 k·20 kHz 1.14 + 163 1.84 +163

General Information
Operating temperature: 0 to 55°C
Humidity range: 95% R.H., 0 to 40°C
Power: AC line 48 to 440 Hz, 86 to 250 V, (see configuration)
Battery: (Opt 001) Rechargeable lead-acid; minimum continuous opera
tion for 5 hours at 25°C; recharge time is 16 hours with HP 3468A/B off
and 36 hours with HP 3468A/B on.
Size: HP 3468A: 98.4 mm H x 238.1 mm W x 276.2 mm D (3.88 in. H x
9.38 in. W x 10.88 in. D). 3468B: 89 mm H x 213 mm W x 275 mm D
(without feet), 3.5 in. H x 8.38 in. W x 10.83 in. D.
Weight: HP 3468A/B-2.1 kg (4.63 Ib); HP 3468A/B with Opt
001-3.1 kg (6.83 Ib).

$50

$25

$148
$20

$62.50

$52.50

Configuration: order one power and frequency option at no
charge from below.
Opt 315: 100 V, 50 Hz; Opt 335: 220 V, 50 Hz
Opt 316: 100 V, 60 Hz; Opt 336: 220 V, 60 Hz
Opt 325: 120 V, 50 Hz; Opt 345: 240 V, 50 Hz
Opt 326: 120 V, 60 Hz; Opt 346: 240 V, 60 Hz

Ordering Information Price
HP 3468A DMM in Streamlined Portable Case with HP- $750
IL and test probes.
HP 3468B DMM in Rack and Stack Case with HP-IL and $750
test probes.

Options and Accessories.
HP 3468A/8 Option W30, add 3 year Extended Hard
ware Support
HP 3468A/B Option 001, add Rechargeable Battery Pack
HP 34688 Option 401, add Side Handle Kit
(HP PIN 5061-1171)
HP 34688 Option 907, add Front Handle Kit
(HPP/N 5061-1170)
HP 34688 Option 908, add Rack Mount Kit for a
Single Instrument (HP P/N 5060-0173)
HP P/N 5060-0174 Rack Mount Kit for rack mounting
two instruments side-by-side

,
Ranges

Frequency 0.3V 3 V, 30 V 300 V

20-50 Hz 1.l4 + 163 1.14 + 102 118 +102
50-100 Hz 0.46 + 163 046 + 103 05 + 102
100 Hz·20 kHz 0.29 +163 0.26 + 102 033 + 102
20-50 kHz 0.56 + 247 0.41 + 180 0.55 + 180
50-100 kHz 1.74 + 882 105 + 825 126 +825

100 k·300 kHz 10.1 +3720
(30 Vrange only)

1 Year TCal ±5°C

Maximum
ResolutionReading

Range (5\\ digit) 5'~ digit 4'h digit 3\\ digit

0.3 V 0.301000 V I ~V 10 ~V 100~V

3V 301000 V 10 ~V 100 ~V 1mV
30 V 30.1000 V 100 ~V 1mV 10mV

300 V 301000 V 1mV JOmV 100mV

Crest factor: >4: 1 at full scale.

Input impedance: 1 Mfl ± 1% shunted by <60 pF.
Maximum input voltage (non-destructive): 301 Vrms or 450 V peak.
Measurement accuracy: ±(% of reading + number of counts) Auto
zero ON. 5Y, digit display. Accuracy is specified for sinewave inputs only,
> 10% of full scale.



MULTIMETERS
3112 Digit, High Accuracy DMM

Model 3435A

Current Through Unknown
SmA
SmA

500lJ,A
50lJ,A
51J,A

500nA
50nA

Specifications

Maximum Display
19.99U
199.9 U
1.999 kll
19.99kll
199.9 kll
1999 kll
19.99 Mil

Range
20 Il ±(0.5% of reading t 12 counts)

200 \l-2000 k\l ±(0.2% of reading + 2 counts)

201.111 ±(O.B% of reading t 2 counts)

Input protection: 250 V rms.
Accuracy: 1 year, 15 to 30°C.

Ohmmeter
Ranges

20n
200n
2 kU
20 kn
200 kll
2000 kll
20 Mil

HP 3435A

Temperature coefficient: (0 to 1SoC and 30 to 55°C) ±(0.04% of
reading +0.2 count)/oC.
Input impedance: resistance: 5 Mil. Shunt capacitance: <SO pF.

Description
The HP 3435A is a 3Y2 digit multimeter providing five functions of

ACV, DCV, ACI, DCI and n. It is available with rechargeable bat
teries or ac line power only. The HP 34112A Touch-Hold probe pro
vides "eyes-on" probing of ac and dc voltages by holding the HP
3435A display using a button on the probe. The HP 3435A case is
rugged with a detent position carrying handle which is used also as a
tilt stand.

Temperature coefficient: (0 to I SoC and 30 to 55°C) ±(0.01 5% of
reading + 0.1 count)/oC.
Input resistance: 10 Mil ± I%.
Input type: floating, 500 V maximum common to ground.
Normal mode rejection: >40 dB at SO Hz/60 Hz ±O.I %.
Response time: <0.7 second to within 1 count of final value on one
range. Add I second for each range change.
Effective common mode.rejection: (I kll unbalance) > 120 dB at
50/60 Hz ±O.I%.

AC Voltmeter
AC converter: avg. responding rms calibrated.
Ranges: 200 mV Maximum display: 199.9 mV

2 V 1.999 V
20 V 19.99 V
200 V 199.9 V
1200 V 1199 V

Maximum input: 1700 V (dc + peak ac). 107 volt-Hz max.
Accuracy: (with display of ~20 counts) 1 year, 15 to 30°C.

Range Specification

N/C

Price
$790

less $10

less $65

10 kHz

±199.9IJ,A
±1.999 rnA
±19.99 rnA
±199.9 rnA
±1999 rnA

50 Hz
Frequency 01 Input Signal

30 Hz

2000 rnA
±(2% of reading ±(1.2% of reading

t5 counts) t5 counts)

200 rnA ±(1.7% of reading ±(0.9% of readingTo
200 ~A

t5 counts) +5 counts)

Ordering Information
HP 343SA streamlined portable case with handle, ac
line power. Batteries and charger included.
HP 343SA Opt. 001, streamlined portable case, ac line
power only.
HP 343SA Opt. 002. Rack and Stack case, ac line pow
er only. (Rack mount kit not included.)
All orders must include one of the power options:
86-106 V Opt. 100; 190-233 V Opt. 210; 104-127 V
Opt. 115; 208 250 V Opt. 230.

Current
Range

20 Mil +(0.18% of reading to.2 count)/'C

DC Current and AC Current
Ranges: 200 IJ,A Maximum display:

2mA
20 rnA
200 rnA
2000 rnA

General
Reading rate: 2.4 - 4.7 /s depending on input level.
Ranging: automatic or manual on ACV, DCV and ohms. Manual
only on ac & dc current.
Operating temperature: 0 to 55° C.
Humidity: 95% RH, + IS to +40°C.
Power: ac line: 48-440 Hz; 86-250 V (see ordering information). Bat
tery: rechargeable lead-acid; 10 hours minimum continuous opera
tion with full charge. Recharge time: 16 hours operating, 12 hours
nonoperating.
Size: HP 3435A: 23.91 cm W x 9.84 cm H x 27.62 cm D (9.4" x 3.9"

x 10.9").
Weight: HP 3435A: 2.41 kg (5.3 Ib); HP 3435A Opt 001: 1.84 kg

(4.llb).

Temperature coefficient: (0 to 15°C and 30 to 55°C)
Range Specifications

200 j.A to 200 rnA ±(0.3% of reading t 2 counts)

AC current accuracy: (with display of ~20 counts)-l year, 15 to
30°C.

Maximum input: current: 2 A (fuse protected). Voltage: 250 V.
DC current accuracy: 1 year, IS to 30° C.

Range Specifications

2000 rnA ±(0.6% of reading t 2 counts)

20 1l-2000 k\l ±(0.04% of reading to.2 count)/'C

±199.9 mV
±1.999 V
±19.99 V
±199.9V
±1199 V

~(O.J %of reading t I count)

Specifications
±(0.1%of reading t 2 counts)200 mV

Range

2 Vto 1200 V

30 Hz-50 Hz ±(l.5% of reading +3 counts)

50 Hz-20 kHz ±(0.3% of reading +3 counts)

20 kHz-lOO kHz ±(1.5% oj reading +10 counts)

Specifications
DC Voltmeter
Ranges: 200 mV Maximum display:

2V
20 V
200 V
1200 V

Maximum input: 1200 V (dc + peak ac)
Accuracy: I year, IS to 30°C.



MULTIMETERS
Voltmeter Accessories
Probes, Dividers, Carrying Cases

HP 34118A

..

HP 34111A

HP34112A•n

HP 110968

HP 10023A

$150

Price
$330
$\20

HP 110968 High Frequency Probe
Converts dc voltmeter with 10 Mf! input to high-frequency ac volt

meter. Works with any dc voltmeter with 10 Mfl input impedance.

HP 34110A Soft Vinyl Carrying Case
Carrying case for Vl rack size instruments. Inside dimensions of

25.4 cm x 22.9 cm x 10.2 cm or 10 in D x 9 in W x 4 in H. Zipper flip
top lid and zippered accessory pouch. Has shoulder carrying strap.

$180
$70
$25

Price
$40

500 MHz

±1.2 dB I

Divider has interchangeable hook

and poin ted tip.<2%

<4%

20-30 kV

0-20 kV
30-40 kV

Ordering Information
HP 341l0A Carrying Case for Y, Rack Size Instru
ments
HP 34IIlA DC Hi-Voltage Probe
HP 34112A Touch-Hold Probe
HP 341l8A Test Lead Kit

HP 34112A Touch-Hold Probe
Allows user to hold DMM display by depressing button on probe

body. Both ac and dc voltage up to 1200 V max. dc or ac RMS may be
measured and held. Usable on the HP 3435A, HP 3438A,
HP 3465A/B, and HP 3466A.

100 kHz 100 MHz

+\O'C to +30'C I ±O.5 dB I
Down 3 dB at 10 kHz and 700 MHz.

Response: peak responding. Calibrated to read rms value of sine
wave.
Input impedance: 4 Mfl shunted by 2 pF.
Maximum input: 30 V rms ac; 200 V dc.
Accessories furnished: high-frequency adapter; straight tip; hook
tip; ground lead.

HP 34111A DC Hi-Voltage Probe
1000:1 divider will accept up to 40 kV. Input Z = 109 fl. Divider

accuracy meets specifications when connected to 10 Mf! input resis
tance instrument.
Division Ratio Accuracy

HP 110968 Specifications
Voltage range: 0.25 to 30 Vrms.
Transfer Accuracy (when used with 10 Mfl ± 10% dc voltme
ter):

HP 10023A Specifications
Electrical

Measurement range: -55°C to +150°C.
Output: 1 mVr c.
Short term repeatability: ±0.3°C (minimum of 48 hrs).
Accuracy: ±2°C from O°C to 100°C, decreasing linearly to
+2°C, _4°C at -55°C and +4°C, _2°C at + 150°C.
Maximum voltage at tip: 600 V (dc + peak ac).
Tip capacitance to ground: approx 0.5 pF.
Thermal response: <3 s to settle within 2°C of final reading
(liquid measurement) for a 100°C temperature change.
DMM input R: ~ 10 Mf!

General
Operating environment (probe tip to approx. 13 mm (0.5 in)
from probe tip): temperature, -55°C to + 150°C; altitude, to
4600 m (15 000 ft); vibration, vibrated in three planes for 15 min
each with 0.38 mm (0.015 in) excursion, 10 to 55 Hz.
Operating environment (probe body): temperature, O°C to
60°C (battery limitation); humidity (non-condensing), to 95% rela
tive humidity at +40°C, altitude and vibration same as those for
probe tip.
Overall length: approx 1.4 m (53 in).
Weight: net, 85 g (3 oz); shipping, 312 g (II oz).
Battery life: approx 50 hr (varies with ambient temperature).
Accessories supplied: one replacement battery (HP 1420-0256),
one sliding lock collar (HP 10023-23201), and one probe tip cover
(HP 00547-40005).

Ordering Information
HP 10023A Temperature Probe
HP PIN 10023-60001 Replacement tip, includes pre
calibrated tip and matching compensation network
HP 1I096B High Frequency Probe

HP 10023A Temperature Probe
The HP Model 10023A Temperature Probe provides the fast, ac

curate temperature measurements needed in a wide variety of ther
mal design, diagnostic, and testing applications. Surface temperature
measurements are read directly in degrees Celsius on general purpose
digital multimeters having an input impedance of ~ I 0 megohms. A
pencil-like probe tip easily accesses small components and a press-to
read switch makes measurements easy.

The probe is a self-contained temperature-to-voltage transducer
with a forward-biased diode chip providing calibrated linear output of
I mV1°C. The entire electronics assembly, including integrated cir
cuits and battery is packaged in the probe barrel.

A standard dual banana plug output connector provides universal
connection to digital voltmeters.



MULTIMETERS
General Information

Figure 1. Four different types of meter
scales available. (a) Linear 0-3 V and 0-10
V scales plus a dB scale. (b) Linear dB
scale plus non-linear (logarithmic) volt
age scales. (c) dB scale placed on larger
arc for greater resolution. (d) Linear -20
to 0 dB scale useful for acoustical and
communications applications.
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voltage are complements of each other. That
is, if a voltage scale is made linear, the dB
scale on the same meter face will be logarith
mic or nonlinear. Likewise, if the dB scale is
made linear, the voltage scale becomes non
linear. The term "linear-log scale" is applied
to an instrument that has a linear dB scale
and, therefore, a nonlinear voltage scale.
Several different types of meter faces are il
lustrated in Figure I.

Analog meters usually have nonlinearities
and/or offsets present in the attenuators and
amplifiers. The meter movement itself can
have nonlinearities even with individually
calibrated meter scales. Nonlinearities cause
percent of reading errors, and offsets cause
percent of full scale errors.

Looking at instrument specification sheets,
accuracy specifications are usually expressed
in one of three ways: I. percent of the full
scale value, 2. percent of the reading, 3. (per
cent of reading + percent of full-scale). The
first is probably the most commonly used ac
curacy specification. The second (percent of
reading) is more commonly applied to meters
having a logarithmic scale. The last method
has been used more recently to obtain a tight
er accuracy specification on a linear-scale in
strument.

Hewlett-Packard uses the two-part accu
racy specification to take advantage of the
upper-scale accuracy and yet maintain a rea
sonable specification for the lower portion of
the scale.

Selecting An Analog Voltmeter
Analog voltmeters are used for many ap

plications from general purpose bench or
field use to special needs of true rms ac detec
tion.

For measurements involving dc applica
tions, select the instrument with the broadest
capability meeting your requirements. For ac
measurements involving sine waves with only
modest amounts of distortion (<10%), the
average-responding voltmeter can perform
over a bandwidth extending to several
megahertz. For high-frequency measure·
ments (> I 0 MHz), the peak-responding
voltmeter with the diode-probe input is the
most economical choice. Peak-responding
circuits are acceptable if inaccuracies caused
by distortion in the input waveform can be
tolerated. For measurements where it is im
portant to determine the effective power of
waveforms that depart from a true sinusoidal
form, the true rms-responding voltmeter is
the appropriate choice.

Some analog voltmeters offer multiple
functions such as dc and ac voltage plus resis
tance measurements.

Analog Voltmeter Accuracy
Before we can discuss meter accuracy, we

must have a familiarity with the various me
ter scales available. Many instruments have
meter scales marked in both volts and decibel
(dB) units. It should be noted that dB and

Analog Voltmeter Selection Chart
Model AC VOLTMETERS Voltage Range Frequency Range; Typical Accuracy PIge

HP 3400A RMS VOLTMETER provides rms readings of complex signals. I mV to 300 V 10 Hz to 10 MHz
Has dc output for driving DVM's or recorders (12 ranges) ±1% to ±59'0 220

HP 400E HIGH ACCURACY AC VOLTMETER has dc output (±0.5%) for I mV to 300 V; 10 Hz to 10 MHz
HP 400 EL driving recorder -60 dB to +50 dB ±I% ±5% 221
HP 400F FAST-RESPONSE AC VOLTMETER 100 kHzlow·pass filter ac amplif~r 100 ~V to 300 V; -80 dB to +50 dB 20 Hz to 4 MHz;±I%to ±4% 221

HP 400 FL

HP 400GL HIGH ACCURACY dB VOLTMETER 20 dB log scale (0 dB = 1V) -80 dB to +60 dB (8 ranges) 20 Hz to 4 MHz;±O.2 dB to 0.4 dB 221
HP 340SA SAMPLING RF VOLTMETER provides true rms measurements 1mV to 3V(8 ranges) 10 kHz to >1.2 GHz 223

when used with HP 3400A. Many accessories ±3% to ±13%
Model MULT~FUNCTION METERS Voltage Range (Accuracy) Resistance Range (Accuracy) Page

HP 427A BATIERY·OPERATED MULTI·FUNCTION METER has 10 dc: ±loo mV to1ooo V(±2%) 9 ranges 10 nto 10 MIl mid-scale ±5%; from 03 222
Mn dc input impedance and 10 M1lI20 pF ac input impedance ac: 10 mY to 300 V10 Hz to 1MHz to 3 on the meter scale (7 ranges)

(±29'0) 10 ranges
HP 410C VERSATILE VOLTMETER has 100 Mn de input impedance dc; ±15 mV to ±1500 V(±2%) II ranges 10 \l to 10 Mil (center scale) 0 to midscale: 222

and 10 Ma/l.5 pF ac impedance ac: 0.5 Vto 300 V20 Hz to >700 MHz ±5% or ±2% of midscale (Whichever
(±3% at 400 Hz) 7 ranges is greater) II ranges current: dc: ±1.5 iJ. to

±150 mA (±3%)

Model CURRENT METERS Current Range Frequency Range Page
HP 428B dc MILLIAMMETER with clip-on probe eiiminates direct connection I rnA to 10 AFS (9 rangesl dc to 400 Hz 223



MULTIMETERS
10 Hz to 10 MHz True RMS Voltmeter
HP Model 3400A

• 10 MHz bandwidth
• High crest factor for accurate pulse measurements
• Stable, linear de output

• 1 mV full-scale sensitivity
• 10 MS1 input impedance
• Taut-band individually calibrated meter

AC-to-DC converter accuracy: % of full scale (20°C to 30°C)*

10Hz 50Hz lMHz 2MHz 3MHz lOMHz

±5% ±0.75% I ±2% ±3% ±5%

Specifications
Voltage range: I mV to 300 V full scale, 12 ranges.
dB range: -72 to +52 dBm (0 dBm = 1 mW into 600m.
Frequency range: 10 Hz to 10 MHz.
Response: responds to rms value (heating value) of the input signal
for all waveforms.
Meter accuracy: %of full scale (20°C to 30°C)*

10Hz 50Hz lMHz 2MHz 3MHz lOMHz

• TC: ±O.l% tram O'C to 20'C and 30'C to 55 'C.

Crest factor: (ratio of peak to rms amplitude of input signal): 10 to I
at full scale (except where limited by maximum input) inversely pro
portional to meter deflection (e.g., 20 to I at half-scale, 100 to I at
tenth scale).
Maximum continuous input voltage: 500 V ac peak at 1 kHz on
all ranges; 600 V de on all ranges.
Input impedance: from 0.001 V to 0.3 V range: 10 MU shunted by
<50 pF. From 1.0 V to 300 V range: 10 MU shunted by <20 pF.
ac coupled input.
Response time: for a step function, <6 s to final value.
AC overload: 30 dB above full scale or 800 V p, whichever is less, on
each range.
Output: negative I V de into open circuit at full-scale deflection, pro
portional to meter deflection from 10-100% offull scale. I rnA maxi
mum; nominal source impedance is 1000U. Output noise <1 mV rms.
Power: lIS or 230 V ± I0%, 48 to 66 Hz, 15 VA max.
Size: 159 H (without removable feet) x 130 W x 279 mm D (6.25" x
5.1" x II H); 113 module.
Weight: net, 3.3 kg (7.3Ib). Shipping, 4.5 kg (10 Ib).
Accessories furnished: 1OII0A Adapter, BNC to dual banana
jack.

±5%±3%±2%±1%±5%

HP 3400A

Description
The Hewlett-Packard Model 3400A is a true root-mean-square

(rms) voltmeter, providing a meter indication proportional to the de
heating power of the input waveform.

Six-decade frequency coverage makes the HP 3400A extremely
flexible for all audio and most RF measurements and permits the
measurement of broadband noise and fast-rise pulses.

Pulses or other non-sinusoids with crest factors (ratio of peak to
rms) up to 10: I can be measured full scale. Crest factor is inversely
proportional to meter deflection, permitting up to 100: I crest factor
at 10% of full scale.

Permanent plots of measured data and higher resolution measure
ments can be obtained by connecting an X-Y plotter, strip chart re
corder or digital voltmeter to the convenient rear-panel de output.
The de output provides a linear 0 to I volt drive proportional to meter
deflection.

Accessories Available
HP 11170A Cable, 12 in., male BNC connectors
HP 11170B Cable, 24 in., male BNC connectors
HP 11170C Cable, 48 in., male BNC connectors
HP 11002A Test lead, dual banana plug to alligator
clips
HP 11003A Test Leads, dual banana plug to probe and
alligator clip
HP 11076A Carrying Case

Ordering Information
HP 3400A Opt 001 spreads out the dB scale by making
it the top scale of the meter.

Rear terminals in parallel with front panel terminals
and linear log scale uppermost on the meter face are
available on special order.

HP 3400A RMS Voltmeter

Price
$18.50
$19.00
$2000
$2000

$20.00

$300

add $40

$1630



HP 400GL

MULTIMETERS
AC Voltmeter, 10 Hz to 10 MHz

HP Models 400E, EL, F, FL, GL

HP 400F

Specifications

HP 400EjEl' HP 400f jFl' HP 400 Gl

Voltage range 1 mV to 300 VF.S. 12 ranges 100 pV to 300 VF.S. 14 ranges -80 dB to +60 dB F. S 8 ranges

Frequency range 10 Hz-lO MHz 20 Hz-4MHz 20 Hz-4 MHz

Input impedance 10 MO on all ranges 10 Mn on all ranges 10 MO on all ranges
<25 pF to <12 pF depending <30 pF to <15 pF depending <30 pF to <15 pF depending

on ranges on ranges on ranges

Accuracy' ±(% reading + %range) (% reading + %range) (% reading)
3 mV-300 V ranges 300 pV-300 Vranges +60 dB range

10 Hz-40 Hz; ±(2.5 + 2.5) F Fl 20 Hz-40 kHz; ±0.4 dB
40 Hz2 MHz; ±(1 + 0) 20 Hz-40 Hz: ±(2 + 2) ±4 40 kHz-IOO kHz: ±0.2dB

2 MHz-4 MHz; ±(l5 + 15) 40 HHOO Hz; ±(1 + 1) ±2
100 Hz-l MHz: ±(Y, + 14) ±1

4 MHz-10 MHz 1MHz-2 MHz; ±(1 + 1) ±2 -60 dB thru + 40 dB ranges
3mV range: ±(2.5 + 2.5) 2MHz-4 MHz; ±(2 + 2) ±4 20 Hz-40 Hz; ±0.4 dB

10 mV-3V range: ,(3.0 + 2.0) for 4 MHz to 6 MHz 40 Hz-500 kHz: ±0.2 dB
±(3.75 + 3.75) for 6 MHz to 10 MHz 500 kHz-2 MHz; ±0.4 dB

10 V-30 V: ±(35 +3.5) 2 MHz-4 MHz; +0.2, -0.8 dB

1 mV range 100 pV range -BO dB range
10 Hz-40 Hz; ±(2.5 + 2.5) 30 Hz-60 Hz; ±(2 + 2) ±4 30 Hz-60 Hz: ±0.4 dB
40 Hz-500 kHz; ±(1 + 0) 60 Hz-IOO kHz: ±(1 + 1) ±2 60 Hz-l00 kHz; ±0.2 dB

500 kHz-4 MHz: ±(2.5 + 2.5) 100 kHz-500 kHz; 100 kHz-500 kHz; + 0.2, -0.8 dB
±(l +(+0,-7)) +1, -8

Recovery <2 sfor BO dB overload

Overload "500 Vrms ac, 300 Vde "1200 Vrms max. input;
1000 Vde max. input

Calibration Responds to average value of input; calibrated in rms value ot sine wave. Responds to average value of
Scale -10 to +2 dB between ranges, 100 divisions on 0 to 1scale, input; calibrated in rm, value of

The dB scale reads -10 to +2 dB; 10 dB between ranges. sine wave. linear -20 to 0 dB scale,
100 divisions. 20 dB per range. log voltage scale.

Weight Net, 27 kg (6Ib). Shipping, 4.1 kg (9 Ib)

Size 159 mm H(without removable feet) x 130 mm Wx 297 mm 0 (6.25" x 5.13" x II")

Power AC: 115 or 230 V+10%, 4B to 440 Hz, 6VA max.
DC: External batteries: + and - voltages between 35 V and 55 V

Price: HP 400E, $1,090: HP 400 El 11,090 HP 400F. $1,090; HP 400 FL, $1,090 ~~ 400 Gl, $1,090

• NOTE: HP 400 EL same as HP 400E, and HP 400FL same as HP 400F, except for calibration.
Linear dB scale -10 dB 10 +2 dB. 10 dB between ranges. Log voltage scales 0.3 to 1and 0.8
to 3, 120 divisions from -10 dB +2 dB. HP 400 FL accuracy is % of reading in dB only.

** AC overload vollage decreases with increasing frequency.



MULTIMETERS
General Purpose, Multi-Function Meters
HP Models 410C, 427A

HP 410C with HP 11036A

Description
HP's model4lOC can be used for both de current and voltage mea

surements as well as resistance measurements. With the supplied HP
Il036A Plug-in Probe, ac voltages can also be measured.

Specifications

HP 427A

Description
HP's model 427A is a portable multi-function meter valuable for

measuring both ac and dc voltages and resistance. It will operate for
more than 300 continuous hours on its internal battery. Option 001
provides both ac line and battery operation.

HP 410C HP 427A

DC Voltmeter VOltage Range ±15 mV to ±1500 VF.S. 11 ranges +100 mV to ±1000 VF.S. 9 ranges
Accuracy ±2% of F.S. on any range ±25 of F.S. on any range
Input Resistance 100 Mn ±I% on 500 mV range and above, 10 MU

10 Mn ±3% on 150 mV range and below

AC Voltmeter Voltage Range 0.5 Vto 300 VF.S. 7 ranges 10 mV to 300 VF.S. 10 ranges
Frequency 20 Hz to 700 MHz 10 Hz to I MHz (> 500 MHz with HP 1I096B

High Frequency Probe) responds to
average value, calibrated in rms

Response AC probe responds to positive peak-above
average value. calibrated In rms

Accuracy ±3% of F.S. at 400 Hz for sinusoidal Range
voltages from 0.5V-300V rms Frequency O.OIV to 30V 100V to 300V

10 Hz to 100 kHz

100 kHz to 1 MHz 2% of range 2% of range

Ohmmeter Resistance Range Ion to IOMn center scale, 7ranges 100 to 10mn center scale, 7 ranges

Accuracy zero to midscale: ±5% of reading or ±2% ±5% of reading (from 03 to 3 on
of midscale, whichever is greater; ±7% scale)
from midscale to scale value of 2; ±8%
from scale value of 2 to 3; ±9% from
scale value of 3to 5; ±10% from scale
value of 5to 10

DC Ammeter Current Range ±1.5ji!\ to ±150 mA F.S. II ranges Not applicable
Accuracy ±3% of F.S. on any range

Amplifier Maximum voltage gain of 100; output Not applicable
proportional to meter indication;
1.5 Vdc F.S.

Weight Net, 3.6 kg (8Ib); shipping, 635 kg (14 Ib) Net, 2.4 kg (53 Ib); shipping, 32 kg (7 Ib)

Size 159 mm Hx 130 mm Wx 280 mm D(6'h' x 159 mm Hx 130 mm Wx 203 mm D(6W
5'10' x II') x 5'1a' x 8')

Power 115 VDr 230 V±10%, 48 Hz to 440 Hz, 15 VA > 300 hr operation on 22.5 Vbattery;
(24 VA with HP 1I036A AC Probe) Option 001: battery or ac line

operation, rear panel selectable,
115 Vto 230 V±20%, 48 tD 440 Hz, 0.7 VA

AccMsories Detachable power cord, HP 1I036A AC Probe Refer to data sheet for available accessories
furnished standard

Price Price
Ordering HP 410C Voltmeter $2080 HP 427A Voltmeter $1235
Information Option 002 (less ac probe) ··e" $.1.1, Option 001 (ac power supply and battery) Jdd $80



HP 4288

Description
HP model 428B Clip-On Milliammeter measures direct current

without interrupting your measured circuit or producing loading er
rors. DC current is measured by utilizing a clip-on transducer that
converts the magnetic field around the conductor to an ac voltage pro
portional to de current. This voltage is detected and displayed as di
rect current. Since no contact is made to the circuit, complete de
isolation is ensured.

Low frequency currents up to 400 Hz can also be measured by con
necting an oscilloscope or voltmeter to the front panel output.

Specifications
DC current range: I mA to lOA full scale, nine ranges.
Accuracy: ±3% of full scale ±0.15 mA, from OCC to 55°C (when
instrument is calibrated to probe).
Output: variable linear output level with switch position for cali
brated I V into open circuit (corresponds to full scale deflection).
Frequency Range: dc to 400 Hz (3 dB point).
Power: 115 or 230 V ±IO%, 48 to 440 Hz, 71 W.
Probe insulation: 300 V maximum.
Probe tip size: RlO.5 in. (12.7 mm) by 0.66 in. (16.67 mm) aperture
diameter 0.16 in. (3.97 mm).
Size: cabinet, 292 H x 191 W x 368 mm D (11.5" x 7.5" x 14.5").
Weight: net, 8.6 kg (17 lb); shipping, 10.9 kg (24Ib).

MULTIMETERS
Special Purpose Meters

Models 4288, 3406A

HP 340M

Description
The HP model 3406A RF Voltmeter employs sampling techniques

to achieve an extremely high bandwidth (10 kHz to 1.2 GHz) with
high input impedance. Signals as small as 50 ,.N can be resolved. Ac
cessory probe tips enable the use of the HP 3406A in applications
such as receivers, amplifiers and coaxial transmission lines.

Specifications
Voltage range: I mV to 3 V full scale in 8 ranges; decibels from -50
to +20 dBm (0 dBm = I mW into 50 rl); average-responding instru
ment calibrated to rms value of sine wave.
Frequency range: 10kHz to 1.2 GHz; useful sensitivity from I kHz
to beyond 2 GHz.
Full-Scale Accuracy (%) with appropriate accessory (after
probe is properly calibrated)

10 20 25 100 100 700 1 1.2
kHz kHz kHz kHz MHz MHz GHz GHz

I ±13 I ±8 I ±5 I ±3 I ±5 I ±8 ±13

Sample Hold Output
Provides ac signal whose unclamped portion has statistics that are

narrowly distributed about the statistics of the input, inverted in sign
(operating into >200 krlload with <1000 pF). Output is 0.316 V at
f.s. on any range.

Accessories Available
HP 3529A Magnetometer Probe: this probe measures magnetic
field strength and direction. The component of magnetic field sensed
is parallel to the cylindrical axis of the probe.
Range: 1 mG to 10 G full scale, nine ranges. I mG = I mA conver
sion factor.
Accuracy: ±3% of full scale (O°C to +55°C) after calibration.
Frequency Range: dc to 80 Hz (3 dB point).
Weight: net, 0.45 kg (lIb); shipping, 0.91 kg (2 Ib).

Meter
Meter scales: linear voltage, 0 to I and 0 to 3; decibel, -12 to +3.
Individually calibrated taut-band meter.

General
DC recorder output: adjustable from 0 to 1.2 mA into 1000 ohms at
full scale, proportional to meter deflection.
Power: 115V ±IO%, 48-440 Hz; 230V ±10%, 48-66 Hz; 25 VA
max.
Size: 159 mm H (without removable feet), x 197 mm W x 279 mm D
(6.25" x 7.75" x 11"); lj2 module,
Weight: net, 5.4 kg (l2Ib); shipping, 6.8 kg (15Ib).
Accessories: refer 10 data sheet.

Ordering Information
HP 4288 Analog Milliammeter
HP 3529A Magnetometer Probe

Price
$2175
$270

Ordering Information
HP 3406A RF Voltmeter

Price
$2970



ELECTRONIC COUNTERS
General Information

HP made-for-systems counters offer flexible solutions for
automatic testing applications

Pulse characterization, with built-in
peak amplitude measurements and automat
ic trigger level setting, greatly speeds your
analysis tasks, Math capabilities can then re
duce the data to rise and fall times, slew
rates, duty cycle or phase difference.

Reduced external circuitry results from
built-in arming and gating, select the time in
terval of interest in complex waveforms, or
profile a changing frequency.

Input
Signal

~
~ Use Exlernal Gale

~~rOII'e Frequency

External gating of a frequency measure
ment lets you profile a signal with chang
ing frequency,

II An B n c.r-l Input Time
~ L:.J L:.J L-:.J. L Signal Measured

External Arming A to B
Signal

___J----L External Arming A to C
with Holdal!

External arming, external arming with
holdoff and built-in delay functions make
it easy for you to pick out time intervals of
interest.

Automatic Test Equipment
HP-IB is standard on many counters, and

is an option on many others, Now you have
accurate time and frequency information
rapidly transferred to your system, thereby
improving manufacturing productivity.
Here are some examples:

Counters such as thc HP 5345A can pro
vide frequency measurements to 500 MHz or
single shot time interval measurements to 2
ns resolution at rates to 9000 measurements
per second.

The HP 5370B can give you better than
100 ps accuracy at several hundred results
per second, and 20 ps resolution measure
ments at up to 6000 measurements per sec
ond.

The HP 5334A offers you a systems solu
tion of frequency or time interval to 2 ns reso
lution for only $2800.

The HP 5316A gives universal counter ca
pability for $1900.

The HP 5351 A gives 26.5 GHz frequency
measurements at 80 readings per second for
only $6000.

See the selection guide on next page for
more systems choiccs.
HP-IL gives you low-cost, portable automatic
frequency measurement capability with the
HP 5384A 225 MHz counter, or the 5385A
I-GHz counter.

The Strengths of a Counter

Save time and money
First, you get useful results, such as fre

quency, period and time interval without cal
culation. Then you get the lowest cost
solution to frequency and time measure
ments. And finally, you get there with much
less operator training.

Improve Manufacturing
Productivity

The thoughput, or rate of measuring, in a
counter makes it the preferred choice in man
ufacturing. Hundreds, often thousands, of
highly accurate measurements are provided
each second.

A Counter for Your Needs
Choose from a wide range of cost-effectivc

measurement solutions.
Frequency counters from the $900, 225

MHz HP 5382A to the 110 GHz HP
5355A/5356D.

Universal counters, which add time inter
val measurement ability, from the $550, 100
ns single shot HP 5314A to the 20 ps single
shot HP 5370B.

Maximum flexibility with the high per
formance universal HP 5345A, and its
pulsed microwave or millimeter plug-in com
panion 5355A with 5356A/B/C/D heads.

The Right Technique - Frequency
Measurement

The traditional technique of counting the
number of input cycles over a selected gate
time gives you the advantage of a low cost at
the expense of limited resolution at low fre
quencies • one hertz per second of gate time.

Reciprocal counting gives you the en
hancement of significantly more useful digits
of resolution at lower frequencies. For exam
ple, measuring 100 Hz with the HP 5384A,
wi1l give 8 digits in one second: a traditional
counter would give only 3.
Interpolation gives you yet more useful dig
its of resolution. The HP 5370B will give at
least II digits per second.

The Right Technique - Time
Interval

Traditionally, time intervals have been
measured by counting the instrument clock
over the interval to be measured. With a 10
MHz clock, you would have 100 ns resolu
tion. To get more resolution, you need a
higher clock frequency, and so a more expen
sive counter, With a 500 MHz clock, you
have 2 ns resolution.

Time interval averaging will give you
greater resolution - 10 times for 100 mea
surements - at the expense of requiring a re
petitive signal and much greater
measurement time.
Interpolation gives you enhanced resolution
at a lower cost, such as 2 ns single shot for
only $2800 in the HP 5334A, Interpolation
can also emulate a 50 GHz clock to give you
20 ps single shot resolution, such as in the HP
5370B.

Let the Counter Give you More
Data reduction with built-in statistics

and math functions, gives you useful infor
mation rapidly instead of inundating you
with masses of raw data for later processing,

I.. __.1__ ~~I~~eA~:~9 A to C

Channel)



HP offers a wide selection of counters to fit your particular frequency and time measurement needs

Counter Selection Guide
Frequency Frequency Frequency Single Shot Display Resolution Hp·IB Enhanced Capabilities Standard

Model A B C Time Interval Digits vs. Time Sensitivity Readingsjs Available Price Page

Basic Frequency Counters
5382A 10 Hz-225 MHz 8 1 HzJs 25 mV TCXO $900 236
5383A 10 Hz-520 MHz 9 1HzJs 25 mV TCXO $1200 236
5384A 10 Hz-I00 MHz 50 MHz-225 MHz 11 9 digits/s 10 mV 4 Oven time base, battery, $1400 235

HP-IL
5385A 10 Hz-l00 MHz 90 MHz-I GHz 11 9 digits/s 10 mV 4 Oven time base, battery, $1700 235

HP-IL
5386A 10 Hz-IOO MHz 90 MHz-3 GHz 11 9 digits/s 10 mV 4 Oven time base $2900 234

Microwave And Millimeter CW Counters
5386A 10 Hz-I00 MHz 90 MHz-3 GHz 11 9 digits/s -27 dBm 4 Oven time base $2900 234
5340A 10 Hz-18 GHz 10 Hz-250 MHz 8 varies -35 dBm 10 Oven time base, limiter $12500 231
5342A 500 MHz-18 GHz 10 Hz-520 MHz 11 1 Hz/s -25 dBm 10 Oven time base, limiter, $650 228

amplitude
5343A 500 MHz-26.5 GHz 10 Hz-520 MHz 11 1 Hz/s -33 dBm 10 Limiter, offset, totalize $7500 228
5350A 500 MHz-20 GHz 10 Hz-525 MHz 11 1 HzJs -30 dBm to 80 Oven time base, limiter, $5000 226

math
5351A 500 MHz-26.5 GHz 10 Hz-525 MHz 11 1 Hz/s -30 dBm to 80 Oven time base, limiter, $6000 226

math
5352A 500 MHz-40 GHz 10 Hz-525 MHz 11 1HzJs -30 dBm to 80 Oven time base, math $lOOOO 226
53560 36 GHz-ll0 GHz 11 <2 Hz/s -25/-10 dBm to 9000 Frequency averaging $4000' 233

'needs 5345A, 5355A and
mixers

Microwave And Millimeter Pulse Counters
5355A 400 MHz-l.4 GHz 0-500 MHz 2 ns 11 >8 digits/s -15 dBm to 9000 Frequency profile, pulse $5100 233

width
5356A 1.5 GHz-18 GHz 400 MHz-1.4 GHz 0-500 MHz 2 ns 11 1HzJs -25 dBm to 9000 Frequency profile, pulse $1800 233

width
53568 1.5 GHz-26.5 GHz 400 MHz-l.4 GHz 0-500 MHz 2 ns 11 1 HzJs -20 d8m to 9000 Frequency profile, pulse $2000 233

width
5356C 1.5 GHZ-40 GHz 400 MHz-1.4 GHz 0-500 MHz 2 ns 11 <2 HzJs -15 dBm to 9000 Frequency profile, pulse $2500 233

width
53560 36 GHz-110 GHz 400 MHz-1.4 GHz 0-500 MHz 2 ns 11 <2 Hz/s -25/-10 d8m to 9000 Frequency profile, pulse $4000 233

width

Basic Universal Counters
5314A 10 Hz-I00 MHz 100 ns 7 10 or 1 HzJs 25 mV Period, ratio, totalize, $550 251

battery
5315A .1 Hz-IOO MHz 50 MHz-1 GHz 100 ns 8 7 digits/s 10 mV Period, ratio, totalize, $1100 248

battery, oven T8
53158 .1 Hz-IOO MHz 50 MHz-1 GHz 100 ns 8 7 digits/s 10 mV Penod, ratio, totalize, oven $1400 248

time base
5316A .1 Hz-IOO MHz 50 MHz-l GHz 100 ns 8 7 digits/s 10 mV 10 Oven time base $1900 248

Performance Universal Counters
53288 0-100 MHz 90 MHz-1.3 GHz 10 ns 8 1 HzJs 25 mV to 500 DVM, oven time base $4200 247
5334A .001 Hz-I00 MHz .001 Hz-IOO MHz 90 MHz-13 GHz 2 ns 9 9 digits/s 35 mV to 140 Auto pulse characterization $2800 242
5335A .002 Hz-200 MHz 150 MHz-1.3 GHz 2 ns 12 9 digits/s 25 mV 15 Auto pulse $3900 244

characterization, statistics
5345A 0-500 MHz (see 5355A) 2 ns 11 >9 digits/s 25 mV to 9000 External gate, frequency $9000 241

average

Precision Time Interval Counter
5370B 10-100 MHz I I \ 20 ps \ 12 1>lldigits/s! 35mV I to 6000 I Statistics, external gate I $95001237

Enhancement Products
HP 53638 Time Interval High Impedance Probes $380~ 1240
HP 5344A1S Source Synchronizer $12500 230



ELECTRONIC COUNTERS
Low-Cost, High-Performance Microwave Frequency Counters
Models 5350A, 5351A, 5352A

• 10 Hz - 40 GHz
• 5-year calibration interval

e
• 80 outputs per second
• -30 dBm sensitivity
• 8-year mean-time-between-failures

DESIGNED FOA. ..
SYSTEMS

HP's lowest cost 20 GHz, 26.5 GHz and 40 GHz Microwave Counters

Description
Performance, ease of use and quality are key in the design of
these new products. All the basic capability you will need for less cost.
Sensitivity is outstanding at -30 dBm through the use of Gallium
Arsenide sampling circuits and integration of the microwave ele
ments.
High speed data output, with over 80 readings-per-second, is ideal
for systems applications, making increased productivity a reality.
Low cost of ownership comes from low parts count, high reliability
and a design that reduces the temperature effects on components.
Extended calibration and long MTBF ensure maximum up time
for your test station or engineering bench.

HP 5350Al5351A/5352A Specifications:
Input 1:
Frequency range: HP 5350A: 10 Hz to 20 GHz

HP 5351A: 10 Hz to 26.5 GHz
HP 5352A: 10 Hz to 40 GHz

Sensitivity:
HP 5350A/5351A: 500 MHz to 12.4 GHz; -25 dBm (-30 dBm typ
@ 25°C);
Option 002 -24 dBm; Option 006 -22 dBm.
HP 5350/5351A: 12.4 GHz to 20 GHz -20 dBm (-25 dBm typical
@ 25°C);
Option 002 -18 dBm; Option 006 -16 dBm.

HP 5351A: 20 GHz to 26.5 GHz -15 dBm (-20 dBm typical @
25°C);
Option 002 -12 dBm; Option 006 -10 dBm.
HP 5352A: 500 MHz to 26.5 GHz -25 dBm (-30 dBm typ @

25°C); 26.5 GHz to 40 GHz linear decrease to -15 dBm (-20 dBm
@ 25°C).
Maximum input: +7 dBm.
Damage level: +25 dBm; HP 5350A/5351A Option 006: 500 MHz
to 6 GHz +39 dBm; 6 GHz to 18 GHz + 36 dBm; 18 GHz to 26.5
GHz + 34.8 dBm.
SWR (typical): 500 MHz to 10 GHz 2:1; Option 002/006 2.5:1

10 GHz to 26.5 GHz 3:1; Option 002/006 3.5:1
26.5 GHz to 40 GHz 3.5:1.

Coupling: DC to 50 ohm termination, AC to instrument.
Accuracy: ± 1 count ± time base X frequency.
Residual stability: when counter and source use common 10 MHz
time base or counter uses external higher stability time base, 1 LSD
(.3 LSD typical) rms for resolution 1 Hz - 1 kHz at 25 degrees C: HP
5352A 1.4 LSD (.7 LSD typical) 26.5 - 40 GHz; LSD = least signifi
cant digit.
Resolution: selectable 1 Hz to 1 MHz.
FM Tolerance:
Maximum deviation: 20 MHz pop; HP 5352A: 12 MHz.
Maximum FM rate: 10 MHz.
FM rate tolerance: Normal/low (see data sheet).
Normal: 1 MHz/s maximum drift rate.
Low: 80 kHz/s maximum drift rate.

Sensitivity Graph FM Rate Tolerance Graph
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General
Display: segmented 24-character alphanumeric LCD (backlighted).
Keyboard: set-up stored in STBY mode.
Self-check: tests for correct circuit operation.
Diagnostics: front panel or HP-IB selectable, Display and Keyboard
Lockout, Service Diagnostics and User Information.
Data output: over HP-IB bus; varies with Frequency and Resolution.
Manual mode: >80 readings per second formatted at 10 kHz resolu
tion, no math functions "DUMP MODE".
Math functions: result = measurement X scale + offset.
Offset: measurement is offset by entered value.
Scale: measurement is multiplied by entered value.
Smooth: displayed resolution is determined using exponential aver
aging; displays only stable digits.
Sample rate: variable from less than SO ms between measurements
to HOLD, which holds the display indefinitely or until trigger occurs.
Display rate: 1-2/s, variable over HP-IB.
Overload indication: "OVRLOAD" A user message.
Sleep mode: input I emissions reduced to <- 70 dBm typical when
sleep mode or input 2 is selected.
IF output: rear panel BNC provides 30 - 110 MHz down-converted
microwave signal at > -20 dBm into SO ohm, AC coupled.
HP-IB: functions and diagnostics are programmable; address-set at
front panel, default switches on rear panel; teach/learn program
ming; IEEE 728 compatible command structure; function subset
SHI, AH1, TS, RF1, RLl, PPO, DCl, DTl, CO, EJ.
Resetllocal: returns to local control.
Operation temperature: 0 degrees C to SO degrees C.
Power requirements: 100 VA max
Line select: 100V (90-105 VAC rms; 47.5 - 440 Hz)

lIS /120 (104/126 VAC rms; 47.5 - 440 Hz)
220V (198-231 VAC rms; 47.5 - 66 Hz)
230/240V (207-252 VAC rms; 47.5 - 66 Hz)

Accessories furnished: power cord, manual
Size: 51/4"H X 16"W X 14"D/33 mmH X 407 MMW X 358 mmD.
Weight: 24 lbs, / II kg.

AM tolerance: any modulation index provided the minimum signal
level is not less than the sensivitity specification.
Modes of Operation:
Automatic: automatic amplitude discrimination is used to determine
and display the frequency.
Manual: center frequency must be entered to within ±20 MHz of
input frequency; ±3 MHz below I GHz; increases measurement and
data output rate.
Automatic amplitude discrimination: automatically measures the
largest of all signals present, providing that signal is >6 dB (typical)
above any signal within 500 MHz; >20 dB (typical) above any signal
within 500 MHz to 20 (40) GHz.
Acquisition Time:
Automatic Mode:
Normal FM rate: 200 ms.
Low FM rate: 1300 ms.
Manual Mode: 40 ms after entering center frequency.

Input 2: HP 5350A/S3S1A/S3S2A.
Frequency range: 10 Hz to 525 MHz.
Mode of Operation:
50 ohm: 10 MHz to 525 MHz.
1M ohm: 10 Hz to 80 MHz.
Sensitivity: full operating environment:
50 ohm: 10 MHz to 525 MHz, 2SmV rms: IS mV typical @ 25°C;
1M ohm: 10 Hz to 80 MHz, 25mV rms: 15 mV typical @ 25°C;
Gate Time = I/resolution: 1 ms minimum.
Resolution: selectable I Hz to I MHz.
High resolution: 1M ohm mode: 0.00 I Hz for <100 kHz input; 0.01
Hz for <1 MHz input; 0.1 Hz for < 10 MHz input; I Hz for > IOMHz
input: 1 second gate.
Accuracy: ± 1 count

(
±lA X Trigger Error(l) ± Time Base) X Frequency

Gate Time
Impedance: selectable 1M ohm nominal shunted by <70 pF or SO
ohm nominal.
Coupling: AC.
Connector: replaceable fuse, type BNC female.
Maximum input: SO ohm: +10 dBm; 1M ohm: 1V rms.
Damage level: 50 ohm or 1M ohm DC - 5 kHz: 250V (DC + AC
peak); >5 kHz: 5.SV rms (+ 28 dBm) + 1.25 X 106 V rms/FREQ.
Panel label: S.SV rms (+ 28 dBm).
Time base output: 10 MHz and I MHz, 2.4 V square wave AC
coupled into Ik ohm: I.SV pop into SO ohm; available from rear panel
BNC connectors whenever the instrument has AC power connected.
External time base: 1,2,5 or 10 MHz, 0.7V min to 8V max. pop sine
wave or square wave into> lK ohm shunted by < 30 pF, via rear
panel BNC connector. External reference automatically selected
when signal is present.

Time Base (10 MHz)

Ordering Information
Option 001 Oven Time Base
Option 002 Rear Panel Inputs (HP S3S0A/5IA only)
Option 006 Microwave Levcl Limiter (HP S3S0A/5 I A
only)
Option 010 High Stability Oven Time Base
Option 910 Additional Operating & Service Manual
Option 908 Rack Mount Kit for use with front handles
removed
Option 913 Rack Mount Kit for use with supplied front
handles
Option W30 2 year extended hardware support
Additional Equipment Available:

Transit case
Waveguide (3" straight) adapter WR28-APC3.S
Waveguide (3" straight) to coaxial adapter
WR42-APC3.5

Adapter - In series APC 3.5 Male to Male
Adapter - In series APC 3.5 Female to female

$750
$300
$500

$1,500
$40
$55

$55

$160

9211-2643
05356-20217
05356-20216

1250-1748
1250-1749

TCXO Option 001 Option 010
Aging lXlO" 5XIO'w 2Xl0" HP 5350A 20 GHz Microwave $5,000
Rate per month per day per year Frequency Counter

Short lXlO" lXlO'" lXlO' oo HP 5351A 26.5 GHz Microwave $6,000

Term per s per s per s
Frequency Counter
HP 5352A 40 GHz Microwave $10,000

Temperature IX10" lXlO" lXlO" Frequency Counter
0·50

Line

10% change lXlO" lXlO'" lXlO'" (l!Trigger Error Ve;' + en' srms
Warm up to 10 minutes 10 minutes Input Slew Rate in Vis at Trigger Point
<5XIO"@ Where ei ~ effective rms noise of counter's inpul channel (IOO.V typical)
25'C

en rms noise of the input signai for a 500 MHz bandwidth



ELECTRONIC COUNTERS
Automatic Microwave Counters
Models 5342A & 5343A

• Microprocessor controlled
• Automatic measurement to 18 GHz/26.5 GHz
• Wide FM tolerance
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• Simultaneous display of input level
• High sensitivity
• Automatic or manual operation
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Description
The HP 5342A and HP 5343A Microwave Counters provide Auto

matic Frequency Measurement up to 18 or 26.5 GHz in highly porta
ble packages. The HP 5342A extends to 24 GHz optionally.

The powerful and versatile microprocessor controlled keyboards
can accomplish offset tasks as a standard feature as well as providing
user interactive diagnostic information. The eleven-digit display is
sectionalized for easy readout to one hertz resolution.

Both units utilize the Harmonic Heterodyne down conversion tech
nique which combines the best performance features of the Hetero
dyne Converter and Transfer Oscillator Techniques. Now Wide FM
Tolerance is achievable along with high input sensitivity and auto
matic amplitude discrimination. This allows the counter to automati
cally measure the largest signal present within the counters' spectrum
while ignoring all others.

Amplitude Measurements (option 002) (HP 5342A
only)

Option 002 adds the ability to measure the input level of the inci
dent sinewave signal. The instrument then displays this level in dBm.
The eleven-digit LED display simultaneously presents frequency to
I MHz resolution and amplitude to 0.1 dBm resolution. An added
benefit from Option 002 is that dynamic range is extended so that
frequency measurements to +22 dBm are accomplished. This extend
ed dynamic range is also available without the amplitude measure
ment capability by ordering Option 003 (HP 5342A only).

FM Tolerance
The ability to measure a carrier frequency while being frequency

modulated has broad appeal in the communications industry and else
where. The HP 5342A can tolerate 50 MHz peak-to-peak worst case
FM in the wide mode, or the normal mode with accompanying faster
acquisition time can be selected which gives 20 MHz peak-to-peak
worst case FM. The HP 5343A offers a selection of three (3) acquisi
tion times including a 200 ms "fast" acquisition time with 6 MHz
peak-to-peak worst case FM tolerance.

Offset Functions
The power and versatility of the microprocessor controlled key

board allows the user to perform offset functions by means of a few
key strokes. Frequency values to I Hz resolution can be added to or
subtracted from the measured frequency for IF offset application and
also for monitoring variances about a given frequency. The HP
5343A also offers an m x ± b mode for receiver testing where the
measured local oscillator can be multiplied by the appropriate har
monic number. Adding the IF as an offset has the counter displaying
the received frequency.

With Option 002 installed (HP 5342A) this offset capability can be
applied to the amplitude measurements. These offset values can be
recalled to the display at any time for reviewing.

Digital-to-Analog Converter (option 004)

The ability to convert any three consecutive displayed digits (fre
quency or amplitude) into an analog voltage output on the rear panel
is added by Option 004. This makes the monitoring of microwave os
cillator frequency drift easy to make with only a strip chart recorder.

Microwave Limiter (option 006)

High input level protection is available with Option 006. It provides
built-in microwave limiter protection for CW input signals up to + 39
dBm (8 watts). This option is very useful for high input level environ
ments where expensive input circuitry of the counter could be dam
aged.

HP Interface Bus For Systems Use (option 011)

The full power of HP- IB (IEEE 488) is brought to fruition with the
addition of Option OIl. Front and rear panel controls can now be
remotely programmed and measurement results can be outputted to
HP-IB-compatible instruments, calculators, or computers. This inter
face also can select a given frequency in the manual mode and reduce
acquisition time to typically less than 80 ms.
HP-IB interface functions: SHI, AHI, Tl, L2, SLl, RLl, PPO,
DCI, DTI, CO, EI.

HP 5342A Specifications
Signal Input
Input 1
Frequency range: HP 5342A: 500 MHz to 18 GHz

HP 5343A: 500 MHz to 26.5 GHz
Sensitivity: HP 5342A: 500 MHz to 12.4 GHz: -25 dBm

12.4 GHz to 18 GHz: -20 dBm
HP 5343A: 500 MHz to 12.4 GHz: -33 dBm

12.4 GHz to 18. GHz: -28 dBm
18.0 GHz to 26.5 GHz: -23 dBm

Maximum input: +7 dBm (See OPT 002, 003 for higher levels)
Impedance: 50 ohms, nominal
Connector: HP 5342A: Precision Type N female

HP 5343A: APC 3.5 male with collar
Damage level: + 25 dBm, peak (See OPT 006 for + 39 dBm -protec
tion)
Coupling: dc to load, ac to instrument.
SWR: < 2:1, 500 MHz-IO GHz

< 3:1,10 GHz-18 GHz/26.5 GHz



FM tolerance: switch selectable (rear panel)
Wide: 50 MHz p-p worst case
Normal: 20 MHz p-p worst case
Narrow: (HP 5343A only) 6 MHz p-p worst case
For Modulation Rates from dc to 10 MHz.

AM tolerance: any modulation index provided the minimum signal
level is not less than the sensitivity specification.
Automatic amplitude discrimination: automatically measures the
largest of all signals present, providing that signal is 6 dB above any
signal within 500 MHz; 20 dB above any signal, 500 MHz-18 /26.5
GHz.
Modes of Operation

Automatic: counter automatically acquires and displays highest
level signal within sensitivity range.
Manual: center frequency entercd to within ±40 MHz of true
value.

Acquisition Time
Automatic Mode

Narrow FM 200 ms worst case (HP 5343A only)
Normal FM 530 ms worst case
Wide FM 2.4 s worst case

Manual mode: 80 ms after frequency entered
Input 2
Frequency range: 10 Hz to 520 MHz direct count.
Sensitivity: 50 fl: 10Hz to 520 MHz: 25 mV rms. I M fl:
10 Hz to 25 MHz: 50 mV rms.
Impedance: selectable I Mfl. <50 pF or 50!l nominal.
Coupling: ac.
Connector: type BNC female.
Maximum input 50 fl: 3.5 V rms (+24 dBm) or 5 V DC. fuse

protected
1 Mfl: 200 V DC + 5 V rms

Extended Dynamic Range (opt 003) (HP 5342A only)
Frequency range: 500 MHz to 18 GHz.
Sensitivity: 500 MHz to 12.4 GHz: -22 dBm

12.4 GHz to 18 GHz: -15 dBm
Maximum operating level: +22 dBm
Dynamic range: 500 MHz to 12.4 GHz: 44 dB

12.4 GHz to 18 GHz: 37 dB
Damage level: + 25 dBm, peak
SWR: <5:1

Microwave Limiter (option 006)
Input 1
Frequency range: HP 5342A: 500 MHz - 18 GHz

HP 5343A: 500 MHz - 26.5 GHz
Sensitivity: HP 5342A: 500 MHz - 12.4 GHz: - 21 dBm

12.4 GHz - 18 GHz: - 15 dBm
HP 5343A: 500 MHz - 12.4 GHz: -30 dBm

12.4 GHz - 18 GHz: - 24 dBm
18 GHz - 26.5 GHz: - 18 dBm

Maximum operating level: + 7 dBm
Damage level: 500 MHz - 6 GHz: +39 dBm (8W)

6 GHz - 18 GHz: +36 dBm (4W)
(HP 5343A only) 18 GHz - 26.5 GHz: +34.8 dBm (3W)

SWR: 2.5:1,500 MHz - 10 GHz
3.5:1,10 GHz - 18 GHz/26.5 GHz

Note: Option 006 is incompatible with Option 002, Option 003, and
Option 005 for HP 5342A. Please consult factory special to
combine Options 005 and 006.

General
Accuracy: ±I count ± time base error.
Resolution: front panel push buttons select I Hz to I MHz
Display: II digit LED display, sectionalized to read GHz. MHz,
kHz, and Hz.
Self-check: selected from front panel pushbuttons displays 75 MHz
for resolution chosen.
Frequency offset: selected from front panel pushbuttons. Displayed
frequency is offset by entered value to I Hz resolution.
Frequency multiply: (HP 5343A only) (mx ±b) measured data is
multiplied by any intcgcr up to 99. Offset can then be added or sub
tracted. Front panel selectable.
Totalize (HP 5343A only): input 2 can totalize at rates up to 520
MHz. Readout on the fly is controlled by front panel or HP-IB.
Sample rate: variable from less than 20 ms between measurements
to HOLD which holds display indefinitely.
IF out: rear panel BNC connector provides 25 MHz to 125 MHz
output of down-converted microwave signal.
Power requirements: 100/120/220/240 V rms, +5%. -10%,
48-66 Hz; 100 VA max.
Weight: net 9.1 kg (20 lb.). Shipping 12.7 kg (28 lb.).
Size: 133 mm H x 213 W x 498 mm D (5.25" x 8.38" x 19.6").

Time Base
Crystal frequency: 10 MHz.
Stability

Aging rate: <I x 1O-7 /month
Temperature: < ± I X 10-6 over the range O°C to 50°C
Short term: < 1 X 10-9 for I second averaging time.
Line variation: < ± I X 10-7 for 10% change from nominal.

Outputtrequency: 10 MHz, :::2.4 V square wave (TTL compatible)
1.5 p-p V into 50 fl available from rear panel BNC.
External time base: requires 10 MHz, 3.0 V p-p sine wave or square
wave into I kfl via rear panel BNC connector. Switch selects cithcr
internal or external time base.
Optional Time Base (option 001)
Crystal frequency: 10 MHz.
Stability

Aging rate: <5 x 10- 10 /day after 24-hour warmup
Temperature: <7 X 10-9 over the range O°C to 50°C
Short term: < I X 10-10 for 1 second averaging time
Line variation: < I X 10-10 for 10% change from nominal
Warm-up: <5 x 10-9 of final value 20 minutes after turn-on, at
25°C.

Amplitude Measurement (opt 002) (HP 5342A only)
Input 1
Frequency range: 500 MHz-i8 GHz.
Dynamic range (frequency and level)

-22 dBm to +22 dBm 500 MHz to 12.4 GHz
-15dBmto+22dBm 12.4GHzto18GHz

Maximum operating level: +22 dBm
Damage level: +25 dBm, peak
Resolution: 0.1 dBm
Accuracy: ±1.5 dB (excluding mismatch uncertainty).
SWR: <2: I (amplitude measurement).

< 5: I (frequency measurement).
Measurement time: 100 ms + frequency measurcment time.
Display: simultaneously displays frequency to I MHz resolution and
level. (Option 011 provides full frequency resolution on HP-IB).
Input 2 (50 fl impedance only)
Frequency range: 10 MHz-520 MHz.
Dynamic range (frequency and level): -17 dBm to +20 dBm
Damage level: +24 dBm.
Accuracy: ± 1.5 dB (excluding mismatch uncertainty).
SWR: < 1.8: 1.
Measurement time: 100 ms + frequency measurement time.
Display: simultaneously displays frequency and input level.

Options and Accessories
001: High Stability Time Base
002: Amplitude Measurement (HP 5342A Only)
003: Extended Dynamic Range (HP 5342A Only)
004: Digital-To-Analog Converter
005: Frequency Extension to 24 GHz (HP 5342A
Only)
006: Limiter Input Protection (+ 39 dBm)
011: Digital Input/Output (HP-lB) (Cable Not Incl)
908: Rack Mounting Adapter Kit
HP K70-59992A: Rack Mounting Adapter Kit With
Slot for access to front connectors from rear.
HP 10842A: Extender Board Kit

HP 5342A Frequency Counter

HP 5343A Frequency Counter

Price
add $750

add $1600
add $650
add $400

add $500
add $500
add $550

$45

$500

$6500

$7500



ELECTRONIC COUNTERS
Microwave Source Synchronizer
Model 53448

• Convenient CW lock
• High performance microwave counter

• Narrow band locked sweeps
• Wideband lock and roll

HP 53448

add $3 [

Price
add $900

$11,500

less $7,600
add $25

Ordering Information
Option 043: 26.5 GHz operation (HP 5343A micro
wave counter replaces the HP 5342A in the system)
Option 142: Deletes HP 5342A microwave counter
Option 908: Rack mounting flange kit for use upon re
moval of supplied front handles
Option 913: Rack mounting flange kit for use with
supplied front handles
HP 53448 Microwave Source Synchronizer (18 GHz)

General
Microwave counter specifications: refer to HP 5342A or 5343A
data.
HP-IB interface functions: SHl, AHI, n, L2, SLl, RL1, PPO,
DCI, DTI, CI, EI
Operating temperature: O°C to 50°C
Power requirements: 100/120/220/240 V rms, +5%, -10%
48-66 Hz; 125 VA max (HP 5344A) plus 100 VA max (HP 5342A)
Size: 133 mm H x 426 mm W x 498 mm D (51;"" x 16W' x 19%")
Weight: net, 18.7 kg (41 Ib); shipping, 25.9 kg (57 Ib)
Front handles: supplied with the instrument.

Operating Modes

CW: Manual Lock-Source is manually tuned to within capture
range of desired frequency
Auto Lock-Source is tuned automatically by the HP 5344S
via the HP-IB to bring it into lock.

CW/~F sweep (manual lock or auto lock): performs a phase con
tinuous locked sweep from CF - Y2~F to CF + '12 ~F in a sweep time
defined by the user. Sweeps up to 40 MHz are available.
START/STOP sweep (manual lock or auto lock): performs a
phase continuous locked sweep from START frequency to STOP fre
quency over a sweep time defined by the user. Sweeps up to 40 MHz
are available.
Accuracy-CFI~F and STARTISTOP modes

Start or Stop Frequencies: 1 kHz typical
Linearity: ± 0.05% of sweep with respect to Sweep Out voltage
(typical)

Resolution: 1 Hz for CF/ ~F, START, and STOP frequencies
Sweep time: available in CF/~F and START/STOP modes. Con
tinuously adjustable from 10 ms to 100 s.
Marker frequencies: available in CF/ ~F and START/STOP
modes. Up to four frequency markers are settable across the sweep
band.
LOCK/ROLL (manual lock or auto lock): sweep is phase-locked
by the HP 5344S to a precise start frequency and then control is
transferred to the sweeper to complete the sweep. The source deter
mines sweep time, marker frequencies, and stop frequency.

Option 043
(HP 5343A)

-30dBm
-25 dBm
-20 dBm

Standard
(HP 5342A)

-22 dBm
-19 dBm

Apply to CW or LOCK/ROLL modes.
For CF/ ~F or START/STOP add
300 ms.

Option 043: all lock times reduced by 400 ms
Accuracy (CW): equal to counter accuracy
Capture Range (manual mode)

CW or LOCK/ROLL (start frequency): ± 25 MHz for sources
with FM sensitivity greater than or equal to 5 MHz/V. Five volts X
FM sensitivity for sources less than 5 MHz/V sensitivity.

FM output connector: rear panel BNC female
FM output drive: ± lOY in series with 250 ohms
Polarity: automatic selection

Lock time (typical): dependent on source. Typical times with HP
8350B/83592A source

Manual Lock: 900 ms
Auto Lock: 1.5 s

Minimum Lock Level
500 MHz-l 2.4 GHz
12.4 GHz-18.0 GHz
18.0 GHz-26.5 GHz

Resolution: I Hz
Long-term stability: equal to timebase in counter

HP 5344S Specifications
Lock Input
Frequency coverage: 500 MHz-18 GHz

500 MHz-26.5 GHz (HP 5344S Option
043)

Description
The HP 5344S Microwave Source Synchronizer phase locks your

microwave signal to a high stability quartz oscillator in the HP
5344S. This greatly increases the frequency accuracy and repeatabili
ty of the microwave source in CW or swept operation. The long-term
frequency stability (5 X 10 -Io/day) of your source now becomes
comparable to that of a microwave synthesizer but at a much lower
cost. The HP 5344S is a full rack system consisting of the HP 5344A
Source Synchronizer and the HP 5342A 18 GHz Microwave Counter
with an Option 001 High Stability Timebase and Option 011 HP-IB
Interface (HP's implementation of IEEE Standard 488). These two
half rack instruments are mechanically and electrically integrated at
the factory.

For applications requiring direct phase locked frequencies up to
26.5 GHz, the HP 5344S Option 043 is available which replaces the
HP 5342A with the HP 5343A 26.5 GHz Microwave Counter.



• Single input 10 Hz to 18 GHz
• Automatic amplitude discrimination
• High sensitivity -35 dBm

ELECTRONIC COUNTERS
Automatic Microwave Counter

Model 5340A

• Optional extension to 23 GHz
• High AM and FM tolerance
• Exceptional reliability

HP 5340A

Automatic amplitude discrimination: automatically selects the
strongest of all signals present (within 250 MHz to 18 GHz phase
lock range), providing signal level is: 6 dB above any signal within 200
MHz; 10 dB above any signal within 500 MHz; 20 dB above any
signal, 250 MHz -18 GHz (typical performance).
Maximum AM modulation: any modulation index as long as the
minimum voltage of the signal is not less than the sensitivity specifica
tion.

Time Base
Crystal frequency: 10 MHz.
Stability

Aging rate: < 3 x 10 7 per month.
Short term: <5 x 10-10 rms for I second averaging time.
Temperature: <±2 x 10-6 over the range ofO°C to 50°C.
Line variation: < ± 1 X 10-7 for 10% line variation from nominal.

Outputtrequency: 10 MHz, ::>:2.4 V square wave (TTL compatible)
available from rear panel BNC.
External time base: requires 10 MHz approximately 1.5 V Pop sine
wave or square wave into I kfl via rear panel BNC. Switch selects
either internal or external time base.
Optional time base (opt 001) aging rate: <5 X 10-10 per day after
24 hour warm-up for less than 24 hour off-time.

General
Accuracy: ± I count ± time base error.
Resolution: front panel switch selects I MHz, 100 kHz, 10kHz,
I kHz, 100 Hz, 10 Hz, or I Hz.
Display: eight digit LED with positioned decimal point and appropri
ate measurement units of kHz, MHz, or GHz.
Self check: counts and displays 10 MHz for resolution chosen.
Sample rate: controls time between measurements. Continuously
adjustable from 50 ms typical to 5 seconds. HOLD position holds
display indefinitely. RESET button resets display to zero and acti
vates a new measurement.
HP-IB interface functions: SHI, AHI, TI, L2, SLl, RL2, PPO,
DCI, DTI, CO, El.
Operating temperature: O°C to 50°C.
Power: 115 V or 230 V + 5%, -10%, 48-66 Hz, 100 VA.
Weight: net, 11.3 kg (25Ib). Shipping, 14.1 kg (31Ib).
Size: 88.2 H x 425 W x 467 mm D (3.47" x 16.75" x 18.39").

The HP 5340A Frequency Counter provides an easily used, versatile
instrument for the direct measurement of frequencies from 10 Hz
through 18 GHz via a single input connector. Utilizing microwave
samplers incorporated in advanced phase-lock loops, this counter ex
cels in many important specification parameters. It is therefore suited
to a wide range of applications.

The exceptional sensitivity of this instrument enhances measure
ment in the microwave field, where signals are commonly low level
and many times are connected via directional couplers or lossy de
vices. Wide tolerance of AM, FM, and residual noise insure accurate
measurement of microwave carrier frequencies despite the presence
of these deviations. Automatic amplitude discrimination allows the
HP 5340A to choose the largest signal in a spectrum (250 MHz to 18
GHz) and measure only that signal's frequency, ignoring all others.

Access to the HP Interface Bus via Option 0 II provides a particu
larly flexible system interface. The ability to program octave range
via this input allows reduction of acquisition time to typically less
than 40 ms. AN 181-1 describes the use of a calculator-controlled
measurement system built around the HP Interface Bus for micro
wave component testing.

HP 5340A Specifications
Signal Input
Input 1
Range: 10 Hz to 18 GHz.
Symmetry: sinewave or squarewave input (40% duty factor, worst
case).
SensitiVity: -30 dBm, 10 Hz to 500 MHz; -35 dBm, 500 MHz to
10 GHz; -25 dBm, 10 to 18 GHz.
Dynamic range: 37 dB, 10 Hz to 500 MHz; 42 dB, 500 MHz to 10
GHz; 32 dB, 10 GHz to 18 GHz.
Impedance: 50 fl.
VSWR: <2:1, 10 Hz-I 2.4 GHz; <3:1, 12.4-18 GHz.
Connector: precision Type N.
Coupling: dc to load, ac to instrument.
Damage level: + 30 dBm.

Total power (ac + dc) not to exceed I watt. See Option 006 for up to
+39 dBm protection.

Acquisition time: < 150 ms mean typical.
Input 2
Range: 10 Hz-250 MHz direct count.
Sensitivity: 50 mV rms. 150 mV pop pulses to 0.1 % duty factor; min
imum pulse width 2 ns.
Impedance: I Mfl shunted by <25 pF.
Connector: type BNC female.
Coupling: ac
Maximum input: 200 V rms, 10Hz to 100 Hz; 20 V rms, 100 Hz to
100 kHz; 2 V rms, 100 kHz to 250 MHz.

Options
001: High Stability Time Base
002: Rear Panel Connectors
005: Frequency Extension to 23 GHz
006: Limiter Input Protection (+39 dBm)
011: Remote Programming-Digital Output (HP-IB)
908: Rack Flange Kit

HP 5340A rrequency Counter

Price
add $750
add $200
add $600
add $500
add $550

add $30

$12,500



ELECTRONIC COUNTERS
Automatic Frequency Converter
Models 5355A and 5356A/B/C/D

• 110 GHz Pulse or CW Frequency
• -25 dBm Sensitivity
• 75 ns Minimum Pulse Width

• Fast Acquisition
• Precise Measurement Control

Extending the frequency range of a very versatile measurement solution.

Figure 2

Figure 3. Frequency Averaging to Increase Resolution

MEASUREMENT
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CONTROL
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HP 5355A automatic frequency converter/5345A counter, togeth
er with the HP 5356A, 5356B, 5356C and the new 5356D (11970
Mixer required) frequency converter heads, provide pulse and CW
frequency measurement capability to 18/26.5/40/110 GHz. A 0.4
l.5 GHz prescaled input offers pulse and CW measurement for the
lower microwave range even without one of the heads. The HP
5355A's internal microprocessor controls the measurement algo
rithm, computes the input microwave frequency, and displays it on
the eleven digit HP 5345A display.

Superior pulsed RF performance is provided with selectable resolu
tion to 100 Hz or better, with accuracy to 3 kHz. Internal pulse detec
tion circuitry (Figure I) sets the counter's gate for maximum
resolution on widths as small as 75 ns. External gating (Figure 2)
allows samples as small as 20 ns for performing dynamic frequency
profiling of "CHIRPS" and other FM on the RF burst. This is also an
excellent CW microwave counter, providing I Hz resolution in I sec
ond. Automatic amplitude discrimination and 60 MHz FM tolerance
allows this counter to measure carrier frequencies in the most difficult
transmitted signals.

Microprocessor control provides automatic operation and diagnos
tic routines for quick, easy failure isolation. The front panel keyboard
provides user definable offsets including an mx ±b offset mode for
receiver testing, where the local oscillator can be measured directly
then multiplied by the appropriate harmonic number. Offsetting this
by the receiver's IF allows the counter to conveniently display the
tuned receiver frequency.

External gating capability via the rear panel gate control input al
lows determination of a point in real time, and for how long, the mea
surement is to be made. This measurement technique can be used to
frequency average for improved resolution on pulsed RF signals (see
Figure 3).



° rm. jitter ~ 100 Hz rm. + (1 7v'IHP 5345A GATE TIME) (EXT GATE WIDTH)

HP 5356Aj8jCjD HP 5356AjBjCjD
Input Auto Mode Input Man Mode

FM Tolerance 50 MHz Pop Chirp 80 MHz POp Chirp

Acquisition Time • HP 5356A1B/C Input Man Mode: 0
• HP 5356A1B Input Auto Mode: 100 ~s 7 (EXT GATE WIDTH x

PRF) +650 ms for EXT GATE co 100 ~s (2 ;. PRF) +650 ms for
EXT GATE> 100 ~s

• HP 5356C Input Auto Mode: (8 ;. PRF) + 1.55s + 100 ~s ;.
(EXT GATE WIDTH x PRF) for EXT GATE <;100s (10 ;. PRF) +
1.55s for EXT GATE> 100 ~s

• HP 53560 -5 to +5 dbm

2s + 2( 100 ~s ) For EXT GATE <100 ~s
EXT GATE WIDTH x PRF -

2
2s + m For EXT GATE >100 ~s

• HP 5356D -35 to -25 dbm

5s +2 ( 100 ~s ) For EXT GATHIOO ~s
EXT GATE WIDTH xPRF

2
5s + m For EXT GATE >100 ~s

PUlse Widfh Min: 100 ns 75 ns
Max: 20 ms 20 ms

Pulse Repetihon
Frequency Min: 50 Hz 50 Hz

Min (HP 53560 only) 500 Hz 500 Hz
Max: 2 MHz 2MHz

Minimum On/OFF
RATIO 25 dB TYPICAL

Maximum Video
Feed·Through 15 mV pop TYPICAL for rf burst rise and lalilimes >10 ns

Minimum EXT
GATE WIDTH 20 ns

LSD Displayed 1 Hz 7 HP 5345A GATE TIME

Resolution ±2 x LSD Hms Jitter'

Accuracy ±2 x LSD ± rms Jitter'
.04

± EXT GATE WIDTH ±3 KHz
±Time base error x FREQ

Pulse Mode

I Hz 7 HP 5345A Gate Time

HP 5356AjBjC HP 5356AjBjCjD HP 5356D
Auto Mode Man Mode

HP 5356A1B =400 ms 15 ms (j)200 ms
HP 5356C =1.4 s

15 MHz pop (60 MHz pop in special 80 MHz pop fig. 4
FM mode) rate: dc-1O MHz rate: dc - 10 MHz

Any modulation index provided the minimum signal level IS 50'
greater than the counter sensitivity.

Automatic Amplitude Discrimination (AAD). -15 dB
Automatically measures largest signal provided signal is 8dB TYP
(TYPICAL) greater than any signal Within 500 MHz and 20 dB
(TYPICAL) greater than any signal over the tulllrequency
range of the head.

AcquiSition Time

LSD DISplayed

AM Tolerance

(j)fM Tolerance

Multiple Signal
Discrimination

°HP 5356A1B. See OptIOn 00610r higher damage protection

CW Mode

HP 5356A HP 53568 HP 5356C HP 535600
Frequency Range 1.5-18 GHz 1.5-265 GHz 1.5-40 GHz 36-110 GHz

Sensitivity:
1.5-124 GHz -20 dBm -20 dBm -25 dBm -
12.4-18 GHz -15 dBm -15 dBm -20 dBm -

18-265 GHz -15 dBm -20 dBm -
26.5-34 GHz - - -15dBm -
34-40 GHz - - -10 dBm -
36-110 GHz - - - -25 dBmeD

Maximum Input:
1.5-12.4 GHz +5 dBm +5 dBm +5 dBm -
12.4-18 GHz +5 dBm +5 dBm +15 dBm -
1B-26.5 GHz - +5 dBm +15 dBm -
26.5-40 GHz - - +15 dBm -

36·110 GHz - - - +5 dBm

Damage Level' +25 dBm peak +25 dBm peak +25 dBm peak +24 peak
+20 dBm

Impedance 50 Q NOMINAL 50 Q NOMINAL 50 Q NOMINAL Waveguide
SWR: (TYPICAL)

1.5-10 GHz <2:1 <2:1 <2:1 -

10·18 GHz <3:1 <3:1 <3:1 -
18-265 GHz - <3:1 <3:1 -
26.5·34 GHz - - <3:1 -
34·40 GHz - - <5:1 -
36-110 GHz - - - <3:1

Connector NMale SMA Male APC 3.5 Male eD

I Input Specifications (pulse and CW mode)

Figure 4 HP 53560 FM Tolerance

0Require. HP 11970 Q, U, Vor WHarmonic Mixer. SensitiVity is mixer dependent 200 m. -510
+5 dBm, 500 ms -35 to -25 dBm

Input Specifications 5355A 0.4 - 1.6 GHz (condensed)
SensitiVity: -15 dBm
Maximum input: +5 dBm

Impedance: 50 ohm nominal
Damage level: +24 dBm peak (fuse in BNC connector)
Pulse width: 150 ns to I s

Pulse repetition rate: 100 Hz to 2 MHz

$230

$6,100
$8,000
$1,800

$200
$400

$2,000
$850
$400

$2,500
$750

$2,250

$2,250

$4,000
$1,650

$1,850

Ordering Information
HP 5356D 36-110 GHz Harmonic Mixer Driver

Option 050 (HP 11970Q) 33-50 GHz Harmonic
Mixer
Option 060 (HP 11970U) 40-60 GHz Harmonic
Mixer
Option 075 (HP 11970V) 50-75 GHz Harmonic
Mixer
Option 110 (HP 11970W) 75-110 GHz Harmonic
Mixer
Option 005 (HP 5061-5458) Cables to connect HP
5356A to HP 11970Q/U/V or W

HP 5355A Automatic Frequency Converter
HP 5345A Electronic Frequency Counter
HP 5356A 18 GHz Frequency Converter

Option 001 High Pass Filter
Option 006 Limiter

HP 5356B 26.5 GHz Frequency Converter
Option 001 18-26.5 GHz Waveguide (WR-42)
Option 006 Limiter

HP 5356C 40 GHz Frequency Converter
Option 001 26.5-40 GHz Waveguide (WR-28)

For EXT GATE signals generated by the HP 5355A, the EXT GATE WIDTH equals the
input PULSE WIDTH minus 30 ns (TYPICAL) for the HP 5356AjBjCjD input and
equals input PULSE width minus 65 ns (TYPICAL) for the HP 5355A 0.4-1.5 GHz
input.

10 MHz2kHz30 Hz

±2 x LSD ±10-1 rms x FREQ

±2 x LSD ±l x 10-1 rms x FREQ ± time base error x FREQ

1 MHzl--.f

Accuracy

Resoluhon

60 MHz



ELECTRONIC COUNTERS
Low Cost Counters for Frequency Measurements
Model 5386A

The new HP 5386A offers both systems performance and porta
bility

• Frequency measurements to 3 GHz
• Up to 11 digits of resolution, 9 digits per second
• -27 dBm sensitivity
• HP-IB standard

Condensed Specifications
Input channel A: 1M n / / 25 pF

Range: 10Hz to 100 MHz
Sensitivity: 15mV rms sine wave 50 Hz to 100 MHz

25 mV rms sine wave 10 Hz to 50 Hz
45 mV pk-pk 5ns minimum pulse width

$500
$20
$50
$50
$55

$2,900HP 5386A Frequency Counter 3.0 GHz

110 Interface
HP-IB Standard
Programmable functions: Frequency A, Frequency B, Period A
Progra.mmable controls: ATTN A, FILTER A, MAN LEVEL A,
Gate Time
Display: Normal, Increment, Decrement (digits displayed); Remote,
Local
Data output: output will be maximum resolution/gate time
Format: 17 characters plus CR and LF
Rate: 4 readings/s maximum at 0.1 s gate
Interface Functions: SHI, AH1, T5, TEO, L4, LEO, SRI, RLl,
PPO, DCI, DTl, CO, E1

General
Check: 10 MHz self-test
Gate times: 0.1, I, or 10 seconds (nominal)
Display: 12-digit alphanumeric liquid crystal
Display digits (variable): frequency 3 to II; period 3 to 8
Timebase output: 10 MHz, 25mV pk-pk (nominal) into 50 n
External timebase input: 10 MHz, 0.5V rms into 500 n
Operating temperature: 0° to 50°C
Power requirements
AC: selectable, 30 VA max, 115V + 10%, -25%

230V +10%, -15% 48-66 Hz
11SV ±10%, 380-420 Hz

Weight: Net, 3.4 kg (7 lbs. 8 oz.) Shipping 5.3 kg (II lbs. 9 oz.)
Dimensions: 212.3 mm W X 88.1 mm H X 421.6 mm D (8'/3 X 3y,
X 16'/, in.)

Options and Accessories
004 High Stability Ovenized Timebase
910 Additional Operating/Service Manual
Side Handle Kit: HP PIN 5061-0088
Rack Mount Kit (single), HP PIN 5061-0072
Rack Mount Kit (dual), HP P/N's 5061-0074 & 5061
0094

Oven Timebase (Option 004)
Aging rate: < 3 X 1O-'/mo. after 30 days continuous operation
Temperature: < 1 X 10-',0° to 50°C, ref. 25°C
Line voltage: <2 X 10-' for ± 10% variation

Frequency A and B
Range channel A: 10 Hz - 100 MHz
Range channel B: 90 MHz - 3 GHz
LSD displayed: 10 Hz to 1 nHz
Period A

Range: 10 ns to 0.1 s
LSD displayed: .001 fs to 10 ns

Timebase:
Standard HP 5386A: TCXO, 10 MHz
Aging rate: <1 X 10-'/mo.
Temperature: <2 x 10-" 0° to 40°C, ref. 25°C
Line voltage: <5 X 10-' for Jo 10% variation

Dynamic range: 45mV to 4V pk-pk X altenuator setting
Attenuator: XI or X20 nominal above 50 Hz input
Low pass filter: 100 kHz nominal 3 dB point
Manual trigger level: variable -0.1 V to +0.1 V X attenuator
Damage level X1: 10-200 Hz 350V (DC + AC peak)

0.2-420 kHz 170V (DC + AC peak)
0.42-IOMHz (5 X 107 Vrms Hz)/FREQ
> 10MHz 5V rms

X20: < IMHz, Same as X I; > IMHz, 50V rms
Input channel B: 50 n nominal, VSWR 2.5, typical.

Range: 90 MHz to 3 GHz, prescaled
Coupling: AC
Sensitivity: 10mV rms (-27 dBm)
Dynamic range: IOmV rms to .5V rms (-27 dBm to +7 dBm)
Damage level: AC: +27 dBm, DC: ±5V

NOTE: Manual attenuator not active for channel B

e~JES;GNEOO()R. ..
SYSTEMS

Performance
If your frequency measurement needs are below 3 GHz, the HP

5386A will provide you with the basic performance of traditional mi
crowave counters, at about half the price. The HP 5386A measures
frequencies from 10 Hz to 3 GHz with only two input ports, instead of
the three ports found with other counters. The high-frequency input
measures frequencies from 90 MHz to 3 GHz with -27 dBm sensitiv
ity (lOrnV rms). In addition, prescaling techniques offer peak-to
peak FM tolerance of at least 100 MHz for your communication ap
plications. You can select the number of digits displayed from 3-to-11
to blank meaningless digits from an unstable signal source. The HP
5386A also solves your systems problems with full remote program
mability standard and remote display capabilities. The high-stability
timebase option will lengthen the required calibration period (for
kHz accuracy at 3 GHz) from six months to a full year.

Application Areas
The HP 5386A fits well in the following application areas for local

oscillator, IF, and radio transmitter frequency measurements:
• Military and private communications
• TACAN, DME, and Identify Friend or Foe
• Global Positioning System
• MDS Television

Description
The HP 5386A adds new value to your choice of basic frequency

counters. This counter is ideal for production-test, calibration and
laboratory applications where high performance at a low cost is essen
tial. The half-rack-width package makes the HP 5386A economical
on rack or bench space as well as portable. The twelve digit liquid
crystal display has larger characters than other LED displays, and is
easier to read in sunlight. Integrated design and extensive self-tests
result in greater reliability, easier serviceability, and ultimately lower
cost of ownership.



ELECTRONIC COUNTERS
Low Cost Counters For Frequency Measurements

Models 5384A, 5385A

• Rackable
• Stackable
• Portable

a

HP 5385A

Oven Timebase (Option 004)
Aging Rate: < 3 X 10 _8/mo. after 30 days continuous operation.
Temperature: < I X 10 -7, 0 ° to 50 ° C, ref. 25°C.
Line Yoltage: <2x 10-8for ± 10% variation.
Battery operation: the instrument operates for 3 hours (typ.) with
option 004. In STBY, the oven will operate continuously for 24 hours
(typ.).

I/O Interface
HP-IB Standard, HP-IL Option 003
Programmable functions: Frequency A, Frequency B, Period A
Programmable controls: ATTN A, FILTER A, MAN LEVEL
A/B, Gate Time
Display: Normal, Increment, Decrement (digits displayed); Remote,
Local
Data output: output will be maximum resolution/gate time
Format: 17 characters plus CR and LF
Rate: 4 readingsjs maximum at 0.1 s gate

Battery Pack (Option 005)
Battery type: sealed lead-acid
Capacity: 4 hours(typ.) at 25°C without option 004.
Recharge time: 16 hours (typ.) in the standby mode.
Battery low annunciator: enabled 20 minutes prior to instrument
shutdown nominally.
Battery saye switch (rear panel): prevents discharge of internal
battery by the oven timebase, option 004, during instrument standby
(STBY).
Line failure protection: instrument automatically switches to bat
tery in case of line failure.
Weight: option 005 adds 1.4 kg (3 lbs) to instrument weight.

General
Check: 10 MHz self·test
Gate times: 0.1, I, or 10 seconds (nominal).
Display: 12-digit alphanumeric liquid crystal.
Display digits (variable): frequency 3 to 11; period 3 to 8.
Timebase output: 10 MHz, 25 mV pk-pk (nom.) into 50 ohms.
External timebase input: 10 MHz, 0.5 Vrms into 500 ohms.
Operating temperature: 0° to 50° C
Power Requirements

AC: selectable, 18 VA max. lIS V + 10%, -25%
230 V + 10%, -15% 48-66 Hz
115 V ± 10%,380-420 Hz

DC: 9-15 V dc 1.0 A maximum
Weight: net, 2.2 kg. (4.81b). Shipping, 4.1 kg. (91b)
Dimensions: 238mm W x 98mm H x 276mm D (93/8 x 3V8 X 13'/8 in.)

Options and Accessories Price
001 High Stability TCXO (HP 5384A)* $150
003 HP-IL 1/0** NjC
004 High Stability Ovenized Timebase $SOO
005 Battery Pack $300
910 Additional Operating/Service Manual $20
HP-IL Cable '/2 Metre HP 82l67A $6
HP 5061-1171 Side Handle Kit $20
HP 5060-0173 Rack Mount Kit (single) $52
HP 5060-0174 Rack Mount Kit (dual) $52
HP 34110A Vinyl Carrying/Operating Case $40
'lexo timebase is standard with HP 5365A

• 'Option 003 deletes the HP·IB 1/0 interface.

HP 5384A

Description
The HP 5384A and HP 5385A are HP's lowest priced system

counters. They provide outstanding measurement performance for
bench, field, and system applications. The combination of wide fre
quency range, high resolution, high sensitivity, and HP-IB or HP-IL
compatibility, puts the HP 5384A and HP 5385A in a class with in
struments costing much more. The added feature of remote display
extends the usefulness of these counters beyond that of simply making
and displaying frequency measurements. User friendly messages,
prompts, and measurement units can now be displayed.

Condensed Specifications
Input channel A (HP 5384A/85A): I M ohm / / 25pF

Range: 10 Hz to 100 MHz
Sensitivity: 15 mVrms sine wave 50 Hz to 100 MHz

25 mVrms sine wave 10 Hz to 50 Hz
45 mV pk-pk 5ns minimum pulse width

Dynamic range: 45 mV to 4 V pk-pk X attenuator setting
Attenuator: XI or X20 nominal above 50 Hz input
Low pass filter: 100 kHz nominal 3 dB point
Manual trigger level: variable, -0.1 V to +0.1 V x attenuator
Damage level X1: 10-200 Hz 350 V (DC + AC peak)

0.2-420 kHz 170 V (DC + AC peak)
0.42-10 MHz (5 x 10' Vrms Hz)/FREQ
> 10 MHz 5 Vrms

X20: < I MHz, Same as XI; > IMHz, 50 Vrms
Input channel B (HP 5384A): 50 ohm

Range: 50 to 225 MHz
Sensitivity: 10 mVrms 50 to 200 MHz; 15 mVrms 200 to 225
MHz
Dynamic range: 10 mV to I Vrms
Manual attenuator: variable, XI to X5 (0 to 14dB) nominal
Damage level: 350 V de + 5 Vrms ac

Input channel B (HP 5385A): 50 ohm, fused
Range: 90 to 1000 MHz
Sensitivity: 10 mVrms (-27 dBm) 100-1000 MHz
15mVrms (-33dbm) 90-100 Mhz
Dynamic range: 10 mV to 7 Vrms (-27 to +30 dBm)
Manual attenuator: variable, XI to XI8 (0 to 25 db) nominal
Damage level: ac > 1 MHz +30 dBm (7 Vrms)

ac < I MHz 2 Vrms, DC ± 5 V

Frequency A and B
Range channel A: 10 Hz-IOO MHz
Range channel B: (HP 5384A) 50 MHz-225 MHz,
(HP 5385A) 90-1.0 GHz
LSD displayed: 10Hz to 1 nHz
Period A

Range: 10 ns to 0.1 s
LSD displayed: .001 fs to 10 ns

Timebase: 10 MHz
Standard HP 5384A

Aging rate: <3 X 10-7/mo.
Temperature: <5 X 10-6,0° to 50° C, ref. 25°C
Line voltage: < 1 X 10-' for ± 10% variation.

TCXO (HP 5385A), Option 001 (HP 5384A)
Aging rate: < I X 1O-'/mo.
Temperature: < 2 X 10-6 ,0° to 40°C, ref. 25°C
Line voltage: < 5 X 10-8 for ± 10% variation.

HP 5384A Frequency Counter 225 MHz
HP 5385A Frequency Counter 1.0 GHz

$1400
$1700



ELECTRONIC COUNTERS
low Cost Counters for Frequency Measurements
Models 5382A & 5383A
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HP 5380 Family General Data
Overflow: LED lamp indicator when most significant digit overflows.
Reset: manual selection of reset occurs when GATE TIME switch is
between three normal positions.
Package: rugged, high strength metal case.
Operating temperature: O°C to 40°C.
Power requirements: 100, 120, 220, 240, Y rms (+5%, -10%)
48-440 Hz; 30 YA maximum.
Weight: net, 2.2 kg (4,/4 lb). Shipping, 2.8 kg (6 Ib).
Dimensions: 98 H x 160 W x 248 mm D (3.5" x 6.25" x 9.75").

HP 5383A
Frequency range: 10Hz to 520 MHz.
Sensitivity:

1 MQ: 25 mY rms-20 Hz to 10 MHz.
50 mY rms-IO Hz to 50 MHz.

50 Q: 25 mY rms-20 Hz to 520 MHz.
Input impedance: selectable: I MQ, <40 pF or 50 Q.
Input attenuation: 1 MQ X I, x 10; 50 Q X I-fuse protected.
Accuracy: ± 1 count ±time base error.
Resolution: direct count: I Hz in 1 second.
Gate time: 0.1 second, 1 second, 10 seconds.
Display: 9 LED digits, nonsignificant zero blanking.
Display test: RESET function (activated with GATE TIME switch)
illuminates all segments of all digits.
Rear panel input: sensitivity: 250 mY rms.
Ratio: Rear Panel Input, 100 kHz to 10 MHz.
External frequency standard: Rear Panel Input, 10 MHz.
Time Base Output

Frequency: 10 MHz.
Voltage: 200 mY pop into 50 II load.
Control: active with Rear Panel Internal/External switch in inter
nal position.

Time Base
Frequency: 10 MHz.
Aging: <0.3 ppm/month.
Temperature: ±2.5 ppm DOC to 40°C.
Line voltage: ±0.5 ppm for ±10% line change.

+'M·W'M'''M'·'3·iiiifii•••'i'iiij-

HP 5382A

Description
General

The HP 5382A and 5383A arc a logical result of HP's long- stand
ing leadership in frequency counter development. Leadership in qual
ity, technology and efficient production procedures allows HP to offer
a superb price/performance combination in these three precision in
struments. These counters are designed to deliver reliable, high quali
ty operation in such diverse areas as: production line testing, service
and calibration (two-way radio and test equipment), frequency moni
toring, education and training.

Resolution
The HP 5382A and 5383A employ the direct counting technique and,

with 8 and 9 digits respectively, offer resolution of 10Hz in 0.1 s., 1 Hz
in I sand 0.1 Hz in 10 seconds.

Condensed Specifications
HP 5382A
Frequency range: 10 Hz to 225 MHz.
Sensitivity: 25 mY rms-30 Hz to 10 MHz.

50 mY rms-IO Hz to 225 MHz.
Input impedance: 1 MQ, <40 pF.
Input attenuation: Xl, XIO, XIOO.
Accuracy: ± I count ±time base error.
Resolution: direct count: 1 Hz in I second.
Gate time: 0.1 second, I second, 10 seconds.
Display: 8 LED digits, nonsignificant zero blanking.
Rear panel input: sensitivity: 250 mY rms.
Ratio: Rear Panel Input, 100 kHz to 10 MHz.
External frequency standard: Rear Panel Input, 10 MHz.
Time Base

Frequency: 10 MHz.
Aging: <0.3 ppm/month.
Temperature: ±2.5 ppm O°C to 40°C.
Line voltage: ±0.5 ppm for 10% line change

TCXO Option
Opt 001: Temperature Compensated Crystal Oscillator time base

Frequency: 10 MHz.
Aging: <0.1 ppm/month.
Temperature: < I ppm O°C to 40°C.
Line voltage: ±O.I ppm for ± I 0% line change.

Note: time base output available for both HP 5382A and HP 5383A
with Option 001.

HP 5383A

Ordering Information
HP 5382A Frequency Counter
HP 5383A Frequency Counter
Opt 001: TCXO

Price
$800

$1100
add $130



• 20 ps single shot resolution
• ± 100 ps accuracy achievable
• 6000 measurements/sec possible

ELECTRONIC COUNTERS
Universal Time Interval Counter

Model 5370B

• Built-in statistics functions
• Positive, zero and negative time
• Frequency and period to 100 MHz

With the HP 53708, you can make high-precision, time-interval
measurements at up to 6000 measurements/sec, making it
ideal for your production applications.

~
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Increase Productivity with the HP 53708's Precision
and Measurement Speed

• IC Tester performance verification
• Fast IC characterization
• Disc drive manufacture
• Digital communications - jitter analysis
• Radar/laser ranging calibration
• Nuclear systems
• Calibration Labs

Use the full range of functions

Time Interval: you can get 20 ps single shot resolution on time inter
vals from zero to 10 s, including negative time (where the STOP
channel event occurs before the START channel event).

Frequency: measure up to 100 MHz with II digits of resolution in
one second. Choose gate times down to one period: use one period
with average mode and access the powerful STATiSTICS capabili
ties.

Period: measure period average from one to lOOk samples and use
STATISTICS.

Statistics: will reduce your external computations, reduce random
errors and improve measurement throughput.

Sample size: you can select I, 10, IK, 10k or lOOk samples from the
front panel, or I to 16,777,215 samples over HP-IB. For the selected
sample size you can compute:

Mean
Standard Deviation
Minimum
Maximum

Select the time interval you want from complex waveforms:
use the extremely flexible arming and gating to select:
+TI or ±TI with internal arming, external arming - no hold-off, or
with external arming - external hold-off.

Program all major capabilities of the HP 5370B over HP·IB:
Data output rates:
• up to 6000 readings/second in fast binary mode· 165 /lS dead time
• 10 to 20 readings per second fully formatted - 330 /lS dead time.

Condensed Specifications
Sensitivity: 100 mV pop, 35 mV rms sine wave X attenuator setting.

Impedance: selectable I Mn/ /45 pF or 50 n nominal.

Trigger level: -2 V to +2 V, adjustable; 10 mV displayed resolution.

Trigger slope: independent selection of + or - slope.

Attenuators: -0-1 and -0- 10 nominal.

Dynamic Range (preset)
50 n -:-1: 100 mV to 4 V pop pulse; -:-10: 1 V to 7 V pop pulse
1 Mn -:-1: 100 mV to 4 V pop pulse; -:-10: I V to 10 V pop pulse
Dynamic range for rms sine wave is one-third of the above values.

Signal Operating Range
50 n -:-1: -4 V to +4 V; -0-10: -7 V to 7 V
1 Mn -:-1: -4 V to +4 V; -:-10: -25 V to 10 V

Coupling: ac or dc switch selectable.

Minimum pulse width: 5 ns

Maximum Input
50 n -:-1: ± 7 V dc

7 V rms below 5 MHz
3.5 V rms (+24 dBm) above 5 MHz

-0-10: ± 7 V dc. 7 V rms (+30 dBm)

1 Mn -0-1: ±350 V dc
250 V rms to 20 kHz decreasing to 3.5 V rms
above 5 MHz

-:-10: ±350 V dc
250 V rms to 20 kHz decreasing to 35 V rms
above 5 MHz

Common Input
All specifications are the same as for separate operation with the fol
lowing differences:

Impedance: I Mn becomes 500 kn shunted by <80 pF. 50 n same as
in separate.

Sensitivity (preset)
50 n -:-1: 200 mV pop, 70 mV rms; -0-10: 2 V pop, 700 mV rms
1 Mn: same as in separate

Dynamic Range (preset)
50 n -:-1: 200 mV to 5 V pop pulse; -:-10: 2 V to 5 V pop pulse
1 Mn: same as in separate

Maximum Input
50 n ±5 V dc or 5 V rms
I Mn same as in separate

Attenuators: becomes -:-2 and -:-20 for 50 n



ELECTRONIC COUNTERS
Universal Time Interval Counter
Model 53708 (cont.)

e

The J06-59992A Time Interval Calibrator gives you the ability to
remove systematic errors from your measurement system, so
that the 53708 can measure with uncertainties of < ± 100 ps.

Time Interval Measurement
Range:

± TI: -10 to + I0 seconds, including zero
+TI: IOns to 10 seconds

Accuracy:
The accuracy (uncertainty) in a time interval measurement is influ-

enced by:
1) internal systematic uncertainty
2) trigger level timing error, for each edge
3) crystal oscillator aging
4) noise on the input signal
5) internal timing jitter
Factors I, 2 and 3 can be significantly reduced by calibration -I

and 2 by using the J06-59992A Time Interval Calibrator
Factors 4 and 5 can be significantly reduced by averaging: (by v1'f,

where N is the number of measurements averaged).
Total Uncertainty

Add together the following:
1) Systematic uncertainty is:

1 ns worst case, or
400 ps typical, or
20 ps typical after calibration

2) Trigger level timing error is:
read from graph I for each edge, or
80 ps typical after calibration

3) Crystal aging influence is:
read from graph 2

4) Input signal noise influence is:
read from graph 3 for each edge

5) Internal timing jitter influence is:
100 ps for up to 1 s intervals

Example:
Measure a time interval of 500 ns, from a I V, 10 ns rise time edge

to a IV, IOns edge. Input signal noise (in a 500 MHz bandwidth) is
ImV. It is I year since oscillator calibration. The measurement will
be made single shot.

1) is typically 400 ps
2) is 2 X 250 ps: 500 ps
3) is negligible
4) is 2 X lOps: 20 ps
5) is 100 ps

Total uncertainty is ±1020 ps
Calibrate out systematic errors and you will reduce this to ±200 ps.
Average 100 readings in addition to calibration, and reduce to ± 100
ps.

Calibration is a simple procedure, Which can be
automated with HP-IB.

The Time Interval Calibrator, in conjunction with a suitable pulse
generator, provides the counter with signals which will let you mea
sure the systematic errors. Once measured, you simply subtract them
from your results to make Time Interval or Pulse Width measure
ments with uncertainties of <± 100 ps.

Calibrate to the probe tips of the HP 53638 Time
Interval Probes

The calibration works equally well when high impedance probes
are needed to make your measurement.

Frequency and Period Measurement
Frequency range: 0.1 Hz to 100 MHz
Period range: IOns to 10 seconds
Internal gate times: 1 period, 0.0 l, 0.1, I second
External gate times: 20 ns to 10 seconds
Accuracy

The accuracy (uncertainty) in a frequency measurement is influ-
enced by:

I) crystal oscillator aging
2) internal uncertainty
3) noise on the input signal.

Factor 1 can be reduced by calibration.
Factors 2 and 3 can be reduced by selecting longer gate times.
Total Uncertainty
Add together the following:
I) Crystal aging influence is:

read from graph 4
2) Internal uncertainty is:

read from graph 5
3) Input signal noise influence is:

read from graph 6
Example:

Measure a I MHz, 2V pk-pk sine wave. Input signal noise (in a 500
MHz bandwidth) is 1mV. It is I year since oscillator calibration. The
selected gate time is 0.1 second.
I) is 180 mHz
2) is I mHz
3) is 3.~ mHz
Total uncertainty is 184 mHz

If you had calibrated the oscillator within the last month, this could
be reduced to 19.2 mHz.

Select a one second gate time in addition to the recent calibration,
and reduce this to 15.3 mHz.
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Graph 1. Trigger level timing error varies with input signal slew
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Graph 3. Noise on the input signal will add uncertainty to a time
interval measurement. Averaging will reduce the effects of ran
dom noise.

Graph 4. Time base crystal aging affects Frequency and Period
measurements. You can further reduce the uncertainty by using
an atomic frequency standard.
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Graph 6. Noise on the input signal will add uncertainty to a Fre
quency or Period measurement. Longer gate times and averag
ing will reduce the effects of random noise.

General- 5370B
Display: 16 digits, suppressed leading zeros
Size: 133 H x 426 W x 521 mm D (5.25 x 16.75 x 20.5).
Weight: 14.55 kg (32 Ibs.)
Power requirements: 100, 120, 220, or 240 V ac +5% -10%,48 to
66 Hz, less than 250 VA.
Front handles: supplied with instrument

General - J06-59992A
Size: 102 H x 213 W x 295 mm D (4.0 x 8.38 x 11.6)
Weight: 3.0 kg (6.6Ibs)
Power requirements: 115 or 230 V ac + I 0% -15%,48 to 66 Hz, 10
VA.

Ordering Information
J06-59992A Time Interval Calibrator
Option 908: (5370B Rack Flange Kit - without handles
Option 913: (5370B Rack Flange Kit - use with sup
plied front handles
HP 10870A: Service Kit Accessory

HP 53708 Time Interval Counter

Price
$3000

$33
$30

$650

$9,500



ELECTRONIC COUNTERS
Accessories
Models 53638 & 10855A & 10856A

• Precise trigger level setting
• Wide input dynamic range

HP 53638 Time Interval Probes
Enhanced Counter Measurements

The HP 5363B provides the necessary input signal conditioning to
allow a universal counter to make highly accurate and repeatable
time interval measurements. Counters such as the HP 5345A, 5370B,
5335A, 5334A, and 5328B when teamed up with the HP 5363B can
now make more accurate rise time, fall time, slew rate, propagation
delay, and other complex measurements.

Wide Dynamic Range, Fine Trigger Level Settability
Greatly improved dynamic range allows the trigger point to be se

lected in 10 mV increments from -9.99 V to +9.99 V.

Minimized Circuit Loading
High impedance, low capacitance active probes minimize circuit

loading and pulse distortion. Each probe contains two measurement
channels, start and stop, so timing measurements on one waveform
are possible. As example, the input/output rise (propagation delay)
of a device can be measured between the probes.

Elimivte Systematic Timing Errors
Delays through probes, cables and inherent differential delays be

tween a counter's input channels limit the absolute accuracy of time
interval measurements.

A calibration procedure using the HP 5363B can equalize such sys
tematic delays to set the counter to read 0.0 ns. This is possible with
counters that can measure down to 0 ns like the HP 5370B, 5334A,
and HP 5335A. For counters with a minimum time interval specifica
tion (HP 5345A and 5328B have 10 ns minimum capability), the HP
5363B can add a fixed offset of 10 ns to permit measurements of zero
time interval.

HP 10856A

HP 10856A Low Pass Filter Kit
The four low pass filters of the HP 10856A filter kit are recom

mended for use with any HP frequency counter to reduce high fre
quency noise or unwanted signals that cause frequency or period
measurement errors. Further applications for the kit include reducing
noise (trace fuzz) in oscilloscope and spectrum analyzer displays.

HP 10855A

HP 10855A 2-1300 MHz Preamp
The HP 10855A Preamp provides a minimum of 22 dB gain from 2

MHz to 1300 MHz to enhance measurements of very low-level sig
nals. The ± 1.5 dB flat response reduces distortion in non-sinusoidal
waveforms. The HP 10855A operates conveniently with a variety of
HP measuring instruments having probe power outlets, or will work
with the HP 1122A Probe Power Supply. The HP 5334A/5335A Op
tion 030 and HP 5328B Option 031 counters all measure frequency to
1300 MHz and are compatible for use with the HP 10855A.

HP 10855A Specifications
Frequency range: 2 MHz-I 300 MHz
Gain (minimum): 22 dB; 24 dB typical
Gain flatness across full frequency range: ± 1.5 dB
Noise figure: <8.5 dB typical
Output power for 1 dB gain compression: 0 dBm
Harmonic distortion: -30 dB for -15 dBm output, typical
Output for <-66 dB harmonic distortion: -25 dBm, typical
VSWR: input and output, <2.2
Impedance: 50 Q nominal
Reverse isolation: >45 dB
Maximum input: 3.5 V rms (+24 dBm), fuse protected

~
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HP 10856A SDecifications
Cut Off
Frequency (NOMINAL) 5 KHz 50 KHz 500 KHz 15 MHz

Input Impedance (NOMINAL) 1 Mil 100 kll 10 kll 50 Il
Signal Rejection, >40 dB >40 dB >40 dB >20 dB
100 MHz to 500 MHz

Condensed Specifications
Operating range: ± 10 V
Minimum input voltage: ±IOO mV about trigger point
Damage level: ±30 V
Voltage resolution: 10 mV
Impedance: 1 M ohm shunted by <20 pF
Effective bandwidth: 350 MHz (I ns rise time)
Minimum pulse width: 5 ns at ±100 mV about trigger point
Output to counter: separate start/stop outputs; -0.5 V to +0.5 V
into 50 ohm, slew rate through zero volts exceeds 0.25 VIns
Delay compensation range: 2 ns adjustable about 0 ns or 10 ns
Power: 100, 120,220,240 Vac (+5-10%), 48-440 Hz; 40 VA max
Weight: net 3.0 kg (6.5Ib). Shipping 5.5 kg (l21b)
Dimensions: 88.1 H x 212 W x 295 mm D (3.5" x 8.4" xl 1.6").
Absolute Accuracy
± I ns ± START TLA + START NTE ± _S_TO_P_T_LA_+_S_T_O_P_N_T_E

START slew rate STOP slew rate
where TLA denotes trigger accuracy and NTE denotes noise trigger
error.
Noise trigger error: v(l25 J,lV)2 + eA volts where 125 J,lV is the
typical input noise on the HP 5363B and en is the input signal noise
for a 350 MHz bandwidth.

Roll-off: 20 dB per decade.
Attenuation: x 2, reduces signal voltage by a factor of 2.
Output impedance: for use with I MQ input instruments.

Accessories Available
HP 10821A Probe Accessory Kit including 2 of each of
the following: HP 10229A Hook Tip; HP 10218A BNC
to Probe Adapter; HP 10100C 50 ohm Feedthrough
termination; HP 1250-0655 BNC Tee to Probe Adapt
er; and HP 8710-0661 HP Probe tips (extra).

HP 53638 Time Interval Probes

HP 10855A 2-1300 MHz Preamp

HP10856A Low Pass Filter Kit

Price
$130

$3800

$550

$250



ELECTRONIC COUNTERS
Our Fastest Systems Universal Counter

Model 5345A

.500 MHz Direct Count, Conversion Plug-Ins to 110
GHz

.2 n5 Single Shot Resolution, 2 ps Aver'aged

.25 mV Sensitivity to 50U i\!! Hz
• Up to 9000 readings/S€cc:lC' ()Ver HF'··:[:!

522
$750

51200
$9000

Price
less $325
add $350

$9.10
51610

Overflow: asterisk is illuminated when display is overflowed.
Sample rate: continuously variable from <0.1 s to >5 s with front
panel controL In HOLD position the last reading is maintained until
the counter is reset.
External arm input: counter can be armed by a -1.0 V signal ap
plied to the rear panel 50 a input.
External gate input: same conditions as for EXT ARM.
Gate output: > I volt into 50 a.
Operating temperature: O°C to 55°C.
Power requirements: 100/120/220/240 V rms +5% -10% 48 to
66 Hz, maximum power 250 VA.
Weight: 17 kg (37 Ib).
Size: 132.6 H x 425 W x 495 mmD (5.22" x 16.75" x 19.5").
HP 10590A Plug-In Adapter

The HP I0590A allows the user to interface any of the obsolete HP
5245 series of plug-ins (except the HP 5264A) to the HP 5345A
counter.
Options and Accessories
001: Room Temperature Time Base
010: HP-IB Talk Only
011: HP-IB includes remote programming
012: HP-IB similar to OPT OIl, but also includes slope
and trigger level controls
908: Rack Flange Kit, HP 5060-8740
HP 10595A Board Extender Kit: For troubleshooting
HP K13-59992A: State machine tester to aid trouble
shooting the arithmetic processor
HP K15-59992A: Standby power unit: Plug-in main
tains oscillator operation without line voltage

Ordering Information
HP 10590A Plug-In Adapter
HP 5345A Plug-In Counter

Mode 01 Operation Readings per Second

Normal Operation (Max sample rate) 10

Externally armed 500

Externally gated 500

Computer dump 9,000

General
Display: II digit LED display and sign.
Measurement Speed

Common Input
Range: ac coupled 50 a, 4 MHz to 400 MHz; ac coupled I Ma, 300
Hz to 400 MHz.
Impedance: 50 a remains 50 a; I Ma becomes 500 ka shunted by
<80 pF.
Sensitivity: 50 a: 50 mV rms; I Ma: No change.
Dynamic range: 50 a: 50 mV to 600 mV rms (XI); 600 mV to 4 V
rms (XIO); I Ma: No change.

Time Base
Standard High Stability Oven
Frequency: 10MHz
Aging rate: <5 X 10- 10 per day.
Short term: < I X 10- 11 for I second average.
Temperature: <7 X 10-9, O°C to 55°C.
Opt 001

Frequency: 10 MHz
Aging rate: <3 x 10-7 per month.
Short term: <2 X 10-9 rms for I second
Temperature: <2 x 10-6

, 25°C to 35°C.
<5 X 10-6, O°C to 55°C.

Line voltage: <1 x 10-8
, ",10% from nominal.

External frequency standard input: input voltage> 1.0 V rms into
I ka required from source of 1,2,2.5,5 or 10 MHz ±5 X 10-8 (±5 X
10-6 for opt. 001).
Frequency standard output: > I V rms into 50 a at 10.0 MHz sine
wave.

Time Interval/Time Interval Average
Range: IOns to 20,000 s.
Minimum dead time: IOns
Trigger pulse width: I ns minimum width input at minimum volt
age input.
Accuracy

Time interval: ± trigger error ± 2 ns ± time base error.

Time Interval Averaging

trigger error ± 2 ns
V. ± 0.7 ns ± time base accuracy

Intervals averaged

Not affected by harmonics of clock frequency.

Resolution
Time interval: 2 ns.
Time Interval Average

2 ns
± ± 2 picoseconds.

Vintervals averaged

Start/Stop
Range: both inputs dc to 500 MHz.
Modes: A, A±B determined by rear panel switch.

Ratio B/A
Range: both channels accept dc to 500 MHz.
Accuracy: ± LSD ± ttigger error,

~
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Scaling
Range: dc to 500 MHz.
Scaling factor: selectable by GATE TIME setting. Scaling factor
equals GATE TIME setting/I 0-9 seconds.
Input: input signal through channel A.
Output: output frequency equals input frequency divided by scaling
factor.

Input Channels A and B
Range: 0 to 500 MHz dc coupled 50 a and I Ma; 4 MHz to 500
MHz ac coupled, 50 a; 200 Hz to 500 MHz ac coupled, I Ma.
Impedance: selectable, I Ma shunted by less than 45 pF or 50 a
(nominal).
Sensitivity: X I, 25 mV rms sine wave and 75 mV peak-to-peak
pulse. XIO, 300 mV rms sine wave and 900 mV peak-to-peak pulse.
Dynamic range: 50 a & I Ma: 25 mV to 300 mV rms sine wave
(Xl); 300 mV to 2.0 V rms (XIO).
Trigger level: adjustable over ±2.0 V dc.
Output: rear panel BNCconnectors bring out CHAN A TRIG LEV
EL and CHAN B TRIG LEVEL for convenient DVM monitoring.

HP 5345A

HP 5345A Condensed Specifications
Frequency/Period Measurements
Range: 0.00005 Hz to 500 MHz.

± 2 X 10-9

Accuracy: . ± trigger crror ± time base error.
gate tlme

Gate time: 1000 seconds to 100 nanoseconds in decade steps; <50 ns
in MIN position.



ELECTRONIC COUNTERS
100 MHz Universal Counters
Model 5334A

• Two matched 100 MHz channels; optional 1.3 GHz
channelC

• 9 digits per second resolution over the entire frequency
range in one second

• 2 ns single shot time interval resolution

HP 5334A

The HP 5334A is a two-channel, 100 MHz Universal Counter with
9 digits in one second resolution and 2 ns single shot time interval
resolution. Frequency, period, rise time, fall time, pulse width and
peak amplitude may be measured automatically-all at the touch of a
button. Options include a high-stability oven oscillator, a + / - 1000
V DVM and a 1.3 GHz C-Channel.

Fully Programmable
Complete HP-IB capability standard is a first for counters in this

class, opening up new possibilities for ATE applications. All front
panel controls are programmable including input signal conditioning
and trigger levels. Optional rear terminal inputs simplify cabling in
rack-mounted systems.

Peak Amplitudes
The peak amplitude function adds a new dimension to universal

counter applications. For any waveshape up to 20 MHz, the HP
5334A measures not only time and frequency, but also the maximum
and minimum peak amplitudes of Channel A or B input signals. Of
ten this function reduces the need for additional test equipment and
gives a more complete picture of the input signal.

Input Signal Conditioning
In addition to automatic capability, independent selection of input

signal conditioning provides flexibility for any application. Accurate
triggering is ensured by selection of trigger slope, coupling, input im
pedance, attenuation, low pass filter, and variable sensitivity. Varia
ble sensitivity may be used to widen the hysteresis band for
measurements on noisy input signals.

Triggering Alternatives
The HP 5334A offers four alternatives for trigger level selection.

Auto Trigger offers maximum convenience. The maximum and mini
mum peaks of the input signal are found automatically, and the opti
mum trigger point calculated. Auto Attenuator is enabled with Auto
Trigger, ensuring correct counting by selecting the XIO attenuator
when the input signal amplitude is greater than the input signal oper
ating range.

The trigger levels may also be set manually over the range of -5.10
V to +5.10 V (-51.0 V to +51.0 V in XIO attenuation). Read Levels
may be used to display the current trigger level control settings. -Stor
ing trigger levels from the front panel and programming trigger levels
over HP· IB complete the alternatives for reliable and accurate -trig
gering.

• Automatic rise/fall time, pulse width and peak ampli
tude measurements

• Store/recall of up to 10 front panel setups
• Complete HP-IB programmability including trigger

levels

Store/Recall
Up to ten instrument setups including trigger levels may be stored

in a nonvolatile memory and conveniently recalled. Sequencing
through several complicated setups requires much less time and re
sults in repeatable, exact measurement setups.

Math
Math functions let you view results in measurement units of your

choice such as velocity, flow, or ppm. Normalize divides the measured
value by a constant. Offset adds or subtracts the measured value by a
constant.

External Arming
Synchronize a measurement to a real time event or events. Start

arm is used alone to enable the start of a measurement, stop arm to
enable the stop of a measurement. External gating is accomplished by
arming both the start and stop of a measurement. This capability fa
cilitates applications such as measuring the frequency within a pulsed
RF signal and averaging for increased resolution, selecting a specific
time interval within a pulse train, and selecting a portion of a pulse
train to totalize.

The arm input and slope selection are conveniently located on the
front panel and are programmable over HP-IB. The trigger level at
which the arm signal will arm a measurement may be selected from
-4 V to +4 V via a rear panel control.

Condensed Specifications
Input Characteristics (channels A and B)
Range

DC coupled: 0 to 100 MHz.
AC coupled: I Mn, 30 Hz to 100 MHz. 50n, I MHz to 100 MHz.

Sensitivity
15 mV rms sine wave to 20 MHz. 35 mV rms sine wave to 100 MHz.
100 mV peak-to-peak at a minimum pulse width of 5 ns.
Sensitivity can be continuously varied to 150 mV rms, (NOMINAL)
using the TRIGGER LEVEL/SENS control in sensitivity mode.
(Trigger levels set to 0 V NOMINAL.)
Dynamic Range (X1)
45 mV to 5 V peak-to-peak, to 20 MHz.
100 mV to 2.5 V peak-to-peak, to 100 MHz.
Signal operating range, dc: ±5 V DC (X ATTN).
Trigger Level Range

Manual (auto trigger orr): continuously adjustable over ±5.IV,
displayed in 20 mV steps. In XIO, ±5l V displayed in 200 mV
steps.
Preset: 0 V NOMINAL in Sensitivity Mode.



Auto Trigger
DC coupled: 100 Hz to 100 MHz.
AC coupled: IMQ, 100 Hz to 100 MHz. SOQ, I MHz to 100 MHz.

Coupling: ac or dc, switch selectable.
Trigger slope: independent selection of + or - slope.
Impedance: I Mil NOMINAL shunted by <60 pf or SO Il NOMI
NAL, switch selectable.
Attenuator

Manual: XI or XIO NOMINAL, switch selectable.
Auto: attenuator automatically switched when in Auto Trigger.

Low pass filter: 100 kHz NOMINAL, switchable in or out of Chan
nel A.

External Arm
Minimum width: SO ns.
Maximum transition time: I /LS.

Sensitivity: SOO mV peak-to-peak.
Signal operating range: -S Vdc to +S Vdc.
Slope: independent selection of START and STOP ARM
slopes: +, -, or OFF.

Frequency A and Frequency B
Range: .001 Hz to 100 MHz.
LSD: (4ns/Gate Time) X FREQ.
Resolution

± LSD ± (1.4 X Trigger Error + I ns rms) X FREQ.
Gate Time

Accuracy: ± Resolution ± Time Base Error X FREQ.

Period A
Range: IOns to 103 s, single shot. IOns to lOs for 100 GATE AVER
AGE.
LSD: (4 ns/Gate Time) X PER.
Resolution

± LSD ± (1.4 x Trigger Error + I ns rms) X PER.
Gate Time

Accuracy: ± Resolution ± Time Base Error X PER.

Time Interval A to B
Range: -1 ns to 103 seconds, single shot. -1 ns to lOs for 100 GATE
AVERAGE.
LSD: Ins (100 ps using 100 GATE AVERAGE).
Resolution: ± LSD ± Start Trigger Error ± Stop Trigger Error ± I
ns rms.
Accuracy: ± Resolution ± (Time Base Error X TI) ± Trigger Level
Timing Error ± Trigger Level Setting Error ± 2 ns.

Time Interval Delay
Used with Time Interval A to B, a selectable delay can be inserted
between START (Channel A trigger) and STOP (Channel B trig
ger). Electrical inputs during delay are ignored. Delay Range is 1 ms
to 99.999 s (1 ms steps).

Ratio AlB
Range: .001 Hz to 100 MHz both channels.
LSD: 4 X RATIO/(FREQ A X Gate Time).
Resolution and Accuracy
± LSD ± (B Trigger Error/Gate Time) X RATIO.

Totalize A
Range: 0 to 1012 -1.
LSD: I count of input signal.
Resolution and accuracy: ± LSD.

Pulse Width A
Range: S ns to 10 ms.
LSD: 1 ns (J 00 ps using 100 GATE AVERAGE).
Resolution: ± LSD ± Start Trigger Error ± Stop Trigger Error ± 1
ns rms.

Rise/Fall Time A
Range: 30 ns to 10 ms.
Minimum amplitude: SOD mV peak-to-peak.
Dynamic range: 500 mV to 40 V peak-to-peak.
LSD: I ns (l00 ps using 100 GATE AVERAGE).
Resolution: ± LSD ± Start Trigger Error ± Stop Trigger Error ± I
ns rms.

Read Peak Amplitudes
Maximum and minimum peaks of Channel A or Channel B input are
displayed.
Frequency range: DC, 100 Hz to 20 MHz.
Dynamic range: 0 V to 40 V peak-to-peak.
Resolution: XI: 20 mY. XIO: 200 mY.

Time Base
Standard Crystal
Frequency: 10 MHz.
Aging rate: < 3 X 10-7 per month.
Temperature: <S X 10-6,0° to SO°C.
Line voltage: <1 X 10-7 for 10 % change.
External Input: rear panel BNC accepts 10 MHz, SOO mV to 5 V
rms into I KQ nominal shunted by < 20 pf.
Time base output: 10 MHz, >SOO mV rms sine wave into SOQ via
rear panel.
Gate time range: I ms to 99.999 seconds in I ms increments.

Math
Display = (Measurement/Normalize) + Offset.
Entry range: ± I X 10-10 to ± 9.99999999999 X 109

.

Single cycle: when enabled, one measurement is taken with each
push of RESET key.
100 gate average: 100 gates accumulated and average displayed.
This adds an additional digit of resolution.
Gate output: rear panel BNC drives TTL levels into I kQ.

Hewlett-Packard Interface Bus
Programmable controls: all front panel controls and functions, ex
cept Option 030 Channel C sensitivity and power on/stby switch.
Trigger level: set Channel A or B from -5.1 V to +S.I V in 20 mV
steps (X ATTN).
Other: Initialize, Transmit Error, High-Speed Output, Transmit
Calibration Data, Device 10, and SRQ Mask.
Data Output

Normal operation: format: 19 characters plus CR and LF. Rate:
Ten readings/second.
High speed output mode: format: 8 bytes of count data and In
terpolator Start and Stop counts. Rate: up to 140 readings/second
with I ms gate time.

Interface functions: SHl, AHI, TS, TEO, L4, LEO, SRI, RLJ,
PPO, DCI, DCI, CO, E2.

Options
Option 010 High Stability Time Base (Oven)
Frequency: 10 MHz.
Aging rate: <S x 10-IO/day after 24-hour warm up.
Short term: <S x 10-10 rms for a I-second average.
Temperature: <7 X 10-9,0 to SO°c.
Line voltage: <S X 10- 10 for 10% change (2 minutes after change).
Warm up: within 5 X 10-9 of final value in 20 minutes.
Option 020 DC Digital Voltmeter
Range: 4 digits, autoranging, and autopolarity in ±1O V, ±IOO V,
±1000 V ranges.
Sensitivity and LSD: 100 /LV for ±I V reading. I mV for ±10 V
reading. 10 mV for ±100 V reading. 100 mV for ±1000 V reading.
Input type: floating pair.
Input resistance: 10 MQ ± 1%.
Option 030 1300 MHz C Channel
Range: 90 MHz to 1300 MHz.
SensitiVity: IS mV rms (-23.S dBm) sine wave, 90 MHz to 1000
MHz. 75 mV rms (-9.S dBm) sine wave, 1000 MHz to 1300 MHz.

Ordering Information Price
Option 010: Oven Oscillator $800
Option 020: DVM $SOO
Option 030: Channel C $755
Option 050: Both option 020 and 030, order instead of $12S5
both options separately.
Option 060: Rear Terminals $100
Channel A, B and ARM in parallel with front inputs.
Options 020 and 030 at rear panel only.
Option 908: Rack Mount Kit for use without fronl $30
handles.
Option 913: Rack Mount Kit for use with supplied $30
front handles.
HP 5334A Universal Counter $2800



ELECTRONIC COUNTERS
Our Highest Performance Universal Systems Counter
Model 5335A

• A high performance 200 MHz/2 ns Universal Counter
• Built-in automatic rise time, duty cycle, pulse width,

slew rate and phase measurements

• Advanced automatic triggering capabilities
• HP-IB plus math and statistics functions standard

HP 5335A

Remarkable Automatic Measurement Power
The HP 5335A is an advanced universal counter with automatic

measurement power built in. Designed either for bench or systems
applications, the counter has 16 front-panel measurement functions,
plus four "phantom" functions, all automatically selected by push
button or by HP-IB. These twenty functions, plus greatly expanded
arming and triggering capability, make the HP 5335A a most power
ful universal counter. In addition, math and statistics features,
matched Channel A and B input amplifiers, and HP-IB are all includ
ed in the standard unit, making the HP 5335A easily the most ad
vanced universal counter available at its price.

Pulse Characterization Measurements
The HP 5335A possesses the expected universal measurements,

and does them better than ever before. Beyond the expected measure
ment set, the HP 5335A has the ability to automatically measure
waveform characteristics for various applications. Op amp character
ization is one area where a number of measurements are needed to
define the amplifier's performance. Using the HP 5335A and a signal
source, rise and fall times, output slew rate, and propagation times
can be measured with one test set-up. Also, duty cycle can be mea
sured to see the distortion on a square wave through the amplifier due
to different rising and falling slew rates. Phase measurements are also
push-button selectable and automatically performed by the counter.

Complete Triggering Capability
To get good measurement results, a counter must properly trigger

on the input signal. The HP 5335A employs both manual and auto
matic trigger modes to quickly and easily set the right trigger points.

Manual Triggering
The counter has a ±5 Vdc range to help reduce input attenuator

use for most input signals, including TTL.

Automatic Triggering
Two auto trigger modes help you trigger automatically. Just press

auto trig or select auto trig on the HP-IB and the counter automati
cally selects 10%-90% rise/fall time trigger points, 50% phase trigger
points, or the preset value of your choice. Then it tracks the signal's dc
offset continuously to stay on the right trigger point. Option 040 al
lows programmability of trigger levels via HP-IB.

. ..
SYSTEMS

Trigger Level DVM
Built into the basic counter. Just press TRG LVL to see both input

channel trigger levels displayed.

A Full Set of Universal Measurement Func
tions

In addition to waveform characterization features, the HP 5335A
has an extremely wide set of measurement functions covering fre
quency, time, events and volts. These functions let you characterize
signals quicker and more thoroughly than ever before possible.

Frequency
Frequency is the most common measurement performed by coun

ters. The HP 5335A measures to 200 MHz in Channel A, 100 MHz
in Channel B, and 1.3 GHz in its optional Channel C. Due to the
counter's advanced design and reciprocal measurement technique,
resolution is a constant 9 digits per second of gate time across its en
tire measurement range.

Time
In a universal counter, a time interval measurement equates to a

stopwatch measurement started and stopped by unique events. Preci
sion is dependent on the counter's circuitry.

To ensure precision, the HP 5335A has matched custom input am
plifiers to greatly reduce trigger errors that might be produced if the
start and stop signals were amplified differently. Further, the counter
employs an analog interpolation technique that turns its 10 MHz
clock into the equivalent of a 1 GHz time base. The HP 5335A is thus
able to resolve single shot time interval measurements to better than 2
nanoseconds (100 ps with averaging). This analog interpolation elim
inates the need found in some counters for a phase-modulated Uit
tered) time base for time interval average measurements.

Math and Statistics
Averaging techniques are often used to extend the resolution of a

counter. For averaging, the HP 5335A provides sample sizes of N =
100 or N = 1,000. Best of all, averaging can be employed for all mea
surements except phase. In addition to mean, and selection of sample
size, the counter takes standard deviations of the current measure
ment for the sample size selected.

Math functions are another built-in feature that provide operator
convenience. These functions let you convert the display into direct
indications of parameters like flow, speed, pressure, and temperature.
Additionally, the counter remembers the offset, scale, and normalize
factors for each measurement function.



Condensed Specifications
Input Characteristics (channel A and B)
Range
DC coupled, 0 to 100 MHz.
AC I Mfl, 30 Hz to 100 MHz.
AC 50 fl, 200 kHz to 100 MHz.
NOTE: Channel A range 200 MHz when in Frequency A and Ratio modes.

Sensitivity (X1)
25 mV rms sinewave.
75 mV peak-to-peak pulse at minium pulse width of 5 ns.

Dynamic Range (X1)
75 mV to 5 V peak-to-peak, to 100 MHz.
75 mV to 2.5 V peak-to-peak, > 100 MHz.

Signal Operating Range (X1, DC)
-5 V de to +5 V dc.

Trigger Level Range (X1)
Auto Trigger OFF

Preset: set to 0 V dc NOMINAL.
Adjustable: -5 V dc to +5 V de.

Auto Trigger ON
Preset: set to nominal 50% point of input signal.
Adjustable: nominally between + and - peaks of input signal.

Auto Trigger (X1)
Range (50% duty cycle)

DC coupled, 30 Hz to 200 MHz.
AC I Mfl. 30 Hz to 200 MHz.
AC 50 fl, 200 kHz to 200 MHz.

Minimum signal: 100 mV rms.
Duty cycle range: 10% to 90%.
Response lime: 3 seconds, typical.
NOTE: Auto Trigger requires a repetitive signal.

Time Interval Delay (holdoH)
Front panel Gate Adjust control inserts a variable delay between
START and enabling of STOP. Electrical inputs during delay are
ignored. Delay ranges are same as gate time ranges (100 /lS, to 4 s
NOMINAL) for gate modes of Fast, Norm, and Manual.

Inverse Time Interval A· . B
Range: 10-7 to 109 units/second
LSD Displayed, Resolution, and Accuracy are inverse of Time Inter-
val A B specifications.

Rise and Fail Time A
Range: 20 ns to 10 ms transition with 50 Hz to 25 MHz repetition
rates (50% duty cycle).
Minimum pulse height: 500 mV peak-to-peak.
Minimum pulse width: 20 ns.
Duty cycle range: 20% to 80%.
LSD Displayed and Resolution are same as Time Interval A B
Specifications.

Pulse Width A
Range: 5 ns to 107 s.
Trigger point range: 40% to 60% of pulse height.
LSD Displayed and Resolution are same as Time Interval A B spec-
ifications.

Duty Cycle A
Range: I % to 99%, 0 to 100 MHz.
Trigger point range: 40% to 60% of pulse height.

1 ns
LSD displayed: PER x 100%

Time Interval A-0B
Range: 0 ns to 107 s.
LSD displayed:1 ns (100 ps using MEAN).
Resolution: ± (2 X LSD) ± (START Trigger Error) ± (STOP Trig
ger Error).
Accuracy: ± (Resolution) ± (Time Base Error) X TI ± (Trigger
Level Timing Error) ± (2 ns).
Gate mode: MIN only.
Time internal average: user selecls MEAN function, and n = 100,
or n = 1,000.

Ratio AlB
Range: Channel A, 0 to 200 MHz (prescaled by 2).

Channel B, 0 to 100 MHz.

Gate Time
Range: 100 ns to 107 s.
LSD displayed: up to three digits with Ext. Arm Enable OFF, 100
ns when ON. MIN Gate Mode display zero.

Slew Rate A
Range: 50 V /s to 108 V/s slew rate with 50 Hz to 25 MHz repetition
rates (50% duty cycle). Minimum Pulse Height, Width, and Duty
Cycle Range are same as Rise and Fall Time A.
Input mode: automatically set to COMMON A with 10% and 90%
trigger levels.

Totalize A
Range: 0 to 100 MHz.
LSD displayed: 1 count of input
HP-IB output: at end of gate.

Manual
Count reset: via RESET key.
HP-IB output: totalize data on-the-fly sent if Cycle mode set to Sin
gle. Input frequency range in this mode is 0 to 50 Hz nominal.

Gated
Count reset: automatic after measurement.

Phase A Rei B
Range: -1800 to 3600

, Range Hold off, or 0 0 to 3600
, Range Hold

on, with signal repetition rates of 30 Hz to I MHz.
Minimum signal: 100 mV rms.
LSD displayed: 0.1 o.

. RATIO
LSD dIsplayed: . where FREQ is higher

FREQ X Gate Time
frequency after prescaling.

NOTE: Constant duty cycle required during measurement.

100, or

G T
· x FREQ. (e.g. 9 digits in a second).

ate Ime

G T
· X PER. (e.g. 9 digits in a second).

ate lme

Period average: user selects MEAN function, and n
n = 1,000.

Resolution
Trigger Error

± (2 X LSD) ± 1.4 X . X FREQ.
Gate Time

Accuracy: ± (Resolution) ± (Time Base Error) X FREQ.

Period A
Range: IOns to 107 s.

LSD Displayed

I ns

Coupling: ac or dc, switchable.
Impedance: 1 Mfl, nominal, shunted by <35 pF or 50 fl nominal,
switchable. In COMMON A, 1 Mfl is shunted by <50 pF.
Altenuator: Xl or XIO nominal, switchable.
Slope: independent selection of + or - slope.
Channel input: SEPARATE or COMMON A, switchable.

Frequency A
Range: 0 to 200 MHz, prescaled by 2.

LSD Displayed

1 ns



ELECTRONIC COUNTERS
Our Highest Performance Universal Systems Counter
Model 5335A (cant.)

$3900

Price
add $800
add $550
add $800
add $750
add $32
add $35

5335A Universal Counter

TIl is time between 50% points of A then B signals using slopes de
fined during Phase measurement.

Tl2 is time between 50% points of A then B signals using complement
slopes to TIl.

Front handles: supplied with instrument.

Ordering Information
Option Of0: Oven Oscillator
Option 020: DVM
Option 030: C Channel
Option 040: Expanded HP-IB Control
Optiorf908: Rack Flange Kit for use without handles
Option 913: Rack Flange Kit for use with supplied
front handles

Definitions
Duty cycle: percentage of time a signal is high or low, depending on
Slope A setting. Trigger point is high/low dividing point.

PULSE
DUTY CY = PER X 100%.

Slew rate: effective slope between 10% and 90% points of rising or
falling signal depending on Slope A setting.

SLEW = VB- VA
TI

Phase: angle, with respect to B signal, between 50% points of channel
A and B signals, trigger slopes selected by Channel A and B slope
switches.

PHASE = (Til + Tl2) ~ (P~R ~oo )

Reset: starts a new measurement cycle when pressed.
Check: performs internal self test and lamp test.
Display: 12-digit LED display in engineering format; exponent range
of + 18 to -18.
Operating temperature: 0 to 50°C.
Power requirements: 100,120,220,240 VAC (+5%, -10%), 48
66 Hz; 130 VA max.
Weight: net, 8.8 kg (19 lb. 8 oz.). Shipping, 13.6 kg (30 lb.)
Dimensions: 425.5 mm W x 132.6 mm H x 345.4 mm D (163(4" x
5'4" x 13\6"), not including removable handles.

Options
Option 010: High Siability Time Base (oven)
Frequency: 10 MHz.
Aging rate: < 5 X 10-lOjday after 24 hour warm up.
Short term: < I X 10-1 rms for Is average.
Temperature: < 7 XIO-9, 0 to 50°C.
Line voltage: < I X 10-10 for 10% change.
Warm-up: within 5 X 10-9 of final value in 20 minutes.

Option 020: DC Digital Voltmeter
Range: 4 digits, autoranging, autopolarity, in ± 10, ± 100, ± 1000 V
ranges.
Sensitivity: 100 !LV, I mY, 10 mY, 100 mV for ±I V, ±IO V, ±IOO
V, ±1000 V readings.
LSD displayed: same as sensitivity.
Input type: floating pair.
Input impedance: 10 MQ ± 1%.

Option 030: 1.3 GHz C Channel
Input Characteristics
Range: 150 MHz to 1.3 GHz.
Sensitivity: 10 mV rms sinewave (-27 dBm) to I GHz. 100 mV rms
sinewave (-7 dBm) to 1.3 GHz.

Frequency C
Range: 150 MHz to 1.3 GHz, prescaled by 20. LSD Displayed, Res
olution, and Accuracy are same as Frequency A.

Ratio CIA
Range: channel A, 0 to 200 MHz.

channel C, 150 to 1300 MHz.

Option 040: Complete Systems Programmability
Adds remote selection of low pass filter, ac/dc coupling, XI-XIO at
tenuation, dc trigger level and input impedance for both Channel A
and B.

Hewlett-Packard Interface Bus
Programmable controls: all measurement functions, Math, Statis
tics, Reset, Range Hold, Ext. Arm Enable/Slope, Check, Gate Adj.
(- I ms to I s), Gate Open/Close (gate times to CD), Gate Mode,
Cycle, Preset, Slope, Common A, Auto Trigger.
Special functions: FREQ B, PULSE B, TIME B~A, TOT A-B,
LEARN, MIN, MAX, all internal diagnostic routines.
Interlace functions: SHI, AHI, TS, TEQ, L4, SU, RU, PPO,
DCI, DTI, CO, EI.
Data output: fixed output format consisting of 19 characters plus CR
and LF output is typically 8 ms.
Option 040: adds complete systems programmability; see column at
right.

General
Gate: minimum, manual, or continuously variable (NORM/FAST)
via Gate Adj. control.

NORM: 20 ms to 4 s NOMINAL.
FAST: 100!Ls to 20 ms NOMINAL.
MIN: minimum gate time. Actual time depends on function.
MANUAL: each press opens or closes gate.

Cycle: determines delay between measurements.
NORM: no more than 4 readings per second, nominal.
MIN: updates display as rapidly as possible (- 15 readings per sec
ond, depending on function).
SINGLE: one measurement taken with each press of button.

Arming: Ext. Arm Enable key allows rear panel input to determine
Start and/or Stop point of a measurement. External gate defined by
both Start and Stop armed. All measurements are armable except
Manual Totalize, Phase, and Trigger Level.

Start arm: + or - slope of arm input signal starts measurement.
Stop arm: + or - slope of arm input signal stops measurement.
When used, Start Arm must occur before Stop Arm.
Ext. arm input: rear panel BNC accepts TTL into 20 kQ. Mini
mum Start To Stop Time: 200 ns.

Trigger level out: dc output into I MQ via rear panel BNCs for
Channel A and B; not adjusted for attenuators.

Accuracy at de (X1): ± 15 mV ±0.5% of TRIG LVL reading.
Gate out: TTL level into 50 Q; goes low when gate open; rear panel
BNC.
Range hold: freezes decimal point and exponent of display.

Trigger Level
Range: XI, +5 to -5 volts; X 10, +50 to -50 volts.
Resolution: XI, 10 mY; XIO, 100 mY.
Accuracy (X1): ±20 mY, ±0.5% of reading.

Time Base
Standard Crystal
Frequency: 10 MHz.
Aging rate: <3 X 10-7/month.
Temperature: < 4 X 10-6,0 to 50°C.
Line voltage: < I X 10-7 for 10% change.
High stability crystal: see Option 010.
External time base input: rear panel BNC accepts 5 or 10 MHz,
200 mV rms into I kQ; 5 V rms maximum.
Time base out: 10 MHz, > I V pop into 50 Qvia rear panel.

Statistics
Sample size: selectable between either n = 100 or n = 1,000
samples.
Std. dev.: displays a standard deviation of selected sample size.
Mean: displays mean estimate of selected sample size.
Smooth: performs a weighted running average and truncates unsta
ble least significant digits from display.

Math
All measurement functions, with exception of GATE TIME, Totalize
in Scale Mode, and TRIG LVL, may be operated upon by Math func
tions. Offset, Normalize, and Scale may be used independently or to
gether as follows:

. I Measurement + Offset S I
D1SP ay = Normalize X ca e.

Number value range: ± I X 10-9 to ± 9 X 109
.

Last display: causes value of previous display to Offset (negative
value), Normalize, or Scale all subsequent measurements.
Measurement t-1: causes each new measurement to be Offset (neg
ative value), Normalized, or Scaled by each immediately preceding
measurement.



• 100 MHz and 1300 MHz
• 10 ns Time Interval
• T.!. Averaging to 10ps Resolution
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ELECTRONIC COUNTERS
100 MHz Universal Counters

Model 53288

• "Armed" Measurements
• DVM Option
• HP-IB Interface Standard

standard must be 10 MHz for Period Avg., T.!. Avg., Period (N= I),
and T.!. (N=I).
Programmable functions: Functions, resolution, sample rate
(maximum or manual control), arming, display modes, measurement
modes, output mode, and reset commands. Trigger level, trigger
slope, input impedance, coupling, separate/common/check, invert A
and B, Trigger level is programmable in 10mV steps in xI; 100 mV in
x 10. Trigger level accuracy under remote control in xl: ±35 mY.
HP-IB commands: responds to the following bus commands (see
HP-IB Users Guides for definitions) - Unlisten, Untalk, Local Lock
out, Device Clear, Serial Poll Enable, Serial Poll Disable, Go to Lo
cal, Selected Device Clear, and Group Execute Trigger.
Service request (SRO): if enabled, indicates end of measurement
Maximum data output rate: 500 readings/s

Option 021: High Performance Digital Voltmeter
Range: ± 10, ± lOa, ± 1000 Vdc and Autorange
Sensitivity: 10 ~V, 100 ~V, I mV, 10 mY, 100 mV for measurement
times of 10 s, I s 0.1 s, 10 ms, I ms respectively
Input type: floating pair
Impedance: 10 Mil nominal
Maximum input: hi to low: ± 1100 V all ranges; low to chassis
ground: ±500 V
Trigger level measurements: I mV display resolution

Option 031: 1300 MHz C-Channel
Input Characteristics

Sensitivity: 20 mV rms sine wave (- 21 dBm)
Input protection: fused input
Maximum input: 5 Vrms, ± 5 Vdc

Frequency C
Range: 90 MHz to 1300 MHz, prescaled by 4 with resolution to 0.1
Hz.

Ratio CIA
Range: channel A, 0 to 10 MHz; channel C, 90 to 1300 MHz
Attenuation: continuously variable for optimum noise suppression

HP 53288

Condensed Specifications
Input Characteristics
Sensitivity: 25 mV rms, to 40 MHz; 50 mV rms, 40 MHz-IOO MHz.
Attenuators (nominal): X I, X I0 switch selectable
Frequency A

Range: 0 to 100 MHz
Period A

Range: 100 ns to 107s with resolution to 10 ns
Period Average A

Range: 100 ns to 107s with resolution to 100 ps
Time Interval A ~ B

Range: 10 ns to 107s with resolution to IOns
Time Interval Average A ~ B

Range: 0.1 ns to I s with resolution to lOps
Minimum Dead Time: 40 ns

Ratio BIA
Range: Channel A, 0 to 10 MHz; Channel B. 0 to 100 MHz

General
Display: 9 digit LED display, ninth digit used only with Channel C
functions (FREQ. C, Ratio C/A).
Blanking: Suppresses leading zeros.
Storage: Holds reading between samples; can be overridden by
rear panel switch.
Sample Rate: Variable from less than 2 ms between measurements
to HOLD which holds display indefinitely.

Gate output: rear panel output: TTL levels.
Time base output: Rear panel output: TTL levels.
Check signal: Place function switch in FREQ A and universal mod
ule in CHECK (CHK). Counter should display 100 MHz ± I count.
Operating temperature: 0° to 50°C.
Power requirements: 100/120/220/240V rms, +5%, -10%
(switch selectable), 48-66 Hz; 150 VA max.

Time Base Oscillators
Standard Crystal Oscillator

Frequency: 10 MHz
Aging rate: <3 x 1O-7/month
Temperature: < 2.5 x 10-6,0° to 50°C
Line voltage: <I x 10-1 for 10% change

Option 010: Oven Oscillator
Frequency: 10 MHz
Aging rate: <5 x IO-Io /day after 24-hour warm-up
Short term: <I x 10- 10 rms/s
Temperature: <7 x 10-9,0° to 50°C
Line voltage: < 5 x 10-9 for 10% variation
Warm-Up: Within 5 x 10-9 of final value in 20 minutes

Ext. freq. std. input: 30 kHz to 10 MHz signal of amplitude> I.OV
rms into I kll. Maximum input: 5V p-p. The external frequency

Options and Accessories
010: High Stability Time Base
021: High Performance DVM
031: 1300 MHz Channel C
050: DVM and Channel C
908: Rack Flange Kit for use without front handles
913: Rack Flange Kit for use with supplied front han
dles
HP 10855A Preamp
HP 10856A Filter Kit
HP 5363B Time Interval Probes

HP 5328B Universal Counter
Front handles: supplied with instrument

Price
:I> gOO
:I> 800
$ 900
$1700
:I> 30
:I> 30

:5 550
$ 250
$3800

$4200



HP 5316A

ELECTRONIC COUNTERS
Universal Counters
Models 5315A1B, 5316A

• Frequency. period, ratio, and totalize to 100 MHz
• Three versions: portable, rackable, or HP-IB
• 1 GHz capability available

A Quiet Revolution in Capability ...
HP's economical HP 5315A/B, and HP 5316A counters provide

all the universal counter capability you've come to expect at much
higher prices. That's because they use a unique custom circuit called
the MRC (Multiple Register Counter) which packs counting and
computing power into this popular counter series. To a user, the dif·
ferences in operation from conventional direct models can be listed
quickly: low frequency resolution is an outstanding 7 digits per second
of gate time and reliability is extremely good due to the counter's low
chip count. Also, the continuously adjustable gate time allows auto
matic selection of sample size for easy trade-offs between measure·
ment time and resolution.

Much of the counter's performance is based on reciprocal counting
techniques first pioneered in HP's high-performance HP 5360A com·
puting counter, and the current HP 5345A Universal Counter. The
use of these techniques coupled with HP's MRC and a microproces
sor provides a quiet but powerful revolution in counter performance
within the HP 5315A/B and HP 5316A. For example, this counter
gives you its full 7-digits/second resolution over the range from I Hz
to 100 MHz. This, simply stated, shows the power of the MRC and
reciprocal counting.

High Performance, Low Price
In addition to its economy, the MRC counter offers a full set of

universal counter measurements, and there are very few limitations to
this capability. Increased accuracy in low-cost portable and system
counters is also available with the oven oscillator option through im
proved temperature stability and lower aging rates.

Frequency to 100 MHz, C-Channel to 1.0 GHz
The MRC counter measures frequency to 100 MHz. Additionally

the optional C-Channel measures to 1.0 GHz for both CW and pulsed
RF signals as narrow as 60 ms. The C-Channel option is particularly
useful in navigation and communications equipment testing due to
this pulsed RF measurement feature.

• Uses reciprocal technique for full low-frequency
resolution

• 100 ns time interval, 10 ps T.1. averaging
• Oven option for increased accuracy

Time Interval to 100 ns, T.!. Averaging to
10 pS

The MRC counter provides three time measurement modes. Sin
gle-shot time interval allows measurements over a range of 100 ns to
100,000 seconds. This capability can be used to measure pulse width.
Time interval averaging provides greater resolution for repetitive
events. Finally. time interval delay avoids measurement of spurious
signals by holding off the counter's trigger point by a precise, opera
tor-selectable amount of time.

A Full Set of Measurements
Besides the frequency and time functions mentioned above, the

MRC counter has other measurement functions that make it a truly
impressive value:
Period A-allows single period measurements via Channel A.
Ratio AlB-allows frequencies to 100 MHz into both Channel A and
B
A By B-totalizes the A input between 2 events on B channel
Totalize-a manually gated totalize mode of operation

Input Signal Conditioning Versatility
A full complement of input signal conditioning controls are provid

ed for both channels. These include ± slope, ±2.5 Vdc trigger level,
and ac/dc coupling. Other controls are a Separate/Common switch,
and a 100 kHz low-pass filter for Channel A.

A Choice of Three Models
The MRC counter is available in three different versions:

HP 5315A: a portable, light-weight unit best suited for field applica
tions. This unit has a convenient carrying handle and optional battery
power is available for up to 4 hours continuous operation. Despite its
high impact plastic case, the HP 5315A possesses low RFI/EMC
characteristics, making it equally suitable for bench use.



250 V (dc + ac rms)
6 X 105 V rms Hz/FREQ
6 V rms

500 V (dc + ac peak)
I X 107 V rms Hz/FREQ
100 V rms

HP 5315B: a rackable, stackable counter that is designcd to meet the
most demanding RFI/EMC specs, the HP 5315B is intended prima
rily for rack mount use.

HP 5316A: this model possesses all the characteristics of both the HP
5315A and HP 5315B, and it has HP-IB capability built-in as stand
ard equipment. It has low RFI, it is rackable, and it is functionally
identical to the HP 5315A/B. In addition to programmable measure
ment functions, the user can also select dc trigger level and ± slope
under HP-IB control. Channel A and B trigger levels are brought out
to the front panel on this unit for easy measurement with a DVM.

HP 5315A/B 5316A Condensed
Specifications
Input Characteristics (channel A and channel B)
Range: dc coupled 0 to 100 MHz.

ac coupled 30 Hz to 100 MHz.
Sensitivity: 10 mV rms sine wave to 10 MHz.

25 mV rms sine wave to 100 MHz.
75 mV peak-to-peak pulse at minimum pulse width of 5
ns.

Sensitivity can be varied continuously up to 500 mV rms NOMI
N AL by adjusting sensitivity control. In sensitivity mode, trigger lev
el is automatically set to 0 V NOMINAL.
Dynamic Range

30 mV to 5 V peak-to-peak, 0 to 10 MHz.
75 mV to 5 V peak-to-peak, 10 to 100 MHz.

Coupling: ac or dc, switchable.
Filter: low pass, switchable in or out of Channel A. 3 dB point of
100 kHz NOMINALLY.
Impedance: I Mn NOMINAL shunted by less than 40 pF.
Signal operating range: +2.5 Vdc to -2.5 Vdc.
Attenuator: X1 or X20 NOMINAL.
Trigger level: variable between +2.5 Vdc and -2.5 Vdc.
Slope: independent selection of + or - slope.
Common input: all specifications are the same for Common A ex:
cept the following:

Sensitivity: 10 mV rms sine wave to 10 MHz; 25 mV rms sine wave
to 50 MHz; 50 mV rms to 100 MHz; 150 mV peak-to-peak at a
minimum pulse width of 5 ns.
Dynamic range: 30 mV to 5 V peak-to-peak to 10 MHz; 75 mV to
5 V peak-to-peak, 10-50 MHz; 150 mV to 5V peak-to-peak,
50-100 MHz.
Impedance: 500 kn NOMINAL shunted by less than 70 pF.

Damage Level
ac & dc x I:

dc to 2.4 kHz
2.4 kHz to 100 kHz
> 100 kHz

ac & dc x 20:
dc to 28 kHz
28 kHz to 100 kHz
>IOOkHz

Frequency (channel A)
Range: .1 Hz to 100 MHz.
LSD displayed: 10Hz to I n Hz depending upon gate time and input
signal. At least 7 digits displayed per second of gate time.

Period
Range: IOns to 105 s.
LSD displayed: 100 ns to I fs depending upon gate time and input
signal. At least 7 digits displayed per second of gate time.

ITime Interval
,Range: 100 ns to lOs s.
LSD displayed: 100 ns.

Time Interval Average
Range: 0 ns to 10' s.
LSD displayed: 100 ns to lOps depending upon gate time and input
signal.
Number of intervals averaged (N): N = Gate Time x: FREQ.
Minimum dead time (stop to start): 200 ns.

Time Interval Delay (holdoff)
Front panel gate time knob inserts a variable delay of NOMINALLY
500/Ls to 30 ms between START (Channel A) and enabling of STOP
(Channel B). Electrical inputs during delay time are ignored. Delay
time may be digitally measured by simultaneously pressing T.I. Aver
aging, T.I. Delay and blue key.

Ratio
Range: 0.1 Hz to 100 MHz, both channels

2.5 x Period ALSD: x Ratio. (rounded to nearest decade)
Gate Time

Totalize
Manual
Range: 0 to 100 MHz.
A gated by B
Totalizes input A between two events of B. Instrument must be reset
to make new measurement. Gate opens on A slope, closes on B slope.
Range: 0 to 100 MHz.

General
Standard Time Base

Frequency: 10 MHz
Aging rate: < 3X IO-J /mo.
Temperature: ± 5 X 10-6,0° to 50°C
Line voltage: <1 x 10- 7 for a ± 10% variation.

Check: counts internal 10 MHz reference frequency over gate time
range NOMINALLY 500 /LS to 30 ms.
Error light: LED warning light activated if logic error is found dur
ing instrument turn-on self-check.
Display: 8 digit LED display, with engineering units annunciator.
Overflow: only frequency and totalize measurements will overflow.
In case of overflow, eight least significant digits will be displayed and
front panel overflow LED will be actuated. All other measurements
which would theoretically cause a display of more than 8 digits will
result in the display of the 8 most significant digits.
Gate time: continuously variable, NOMINALLY from 60 ms to
10 s or I period of the input, whichever is longer.
Sample rate: up to 7 readings per second NOMINAL except in time
interval mode, where it is continuously variable NOMINALLY from
250 ms to 10 s via Gate Time Control.
Operating temperature: 0 0 to 50°C.
Power requirements: 100, 120,220,240 V (+5%, -10%) 48-66
Hz; 15 VA maximum or 30 VA maximum (HP 5316A).
Weight: net, 2.2 kg (4Ibs. 12 oz.). Shipping, 4.1 kg (9Ibs).
Dimensions: 238 mm W x 98 mm H x 276 mm D (9W' x 31's" x
10Ys").

Additional HP 5315B Specifications
Rack and stack metal case with rear panel, switchabJe AC power line
module. Specifications same as HP 5315A ex:cept as follows:
Rack mount: HP 5061-0072 recommended.
Oscillator output: 10 MHz, 50 mV pk-pk into 50 f! load, on rear
panel.
External frequency standard input: 10 MHz, I V RMS into 500
n, on rear panel.
Dimensions: 212 mm W x 88 mm H x 345 mm D (83Js" x 31/2 " X

133/.,").

Weight: net, 3.2 kg (7 Ibs. 2 oz.). Shipping, 4.5 kg (10 Ibs.).



ELECTRONIC COUNTERS
Universal Counters
Models 5315A1B, 5316A (cont.)

HP 5315A HP 53158 HP 5316A Price
Ordering Information

Frequency (channel C)Range: 50 to 1000 MHz.
LSD displayed: 100 Hz to I Hz depending upon gate time. At
least 7 digits per second of gate time.

(HP 5315B and HP 5316A)
Frequency: 10 MHz
Aging rate: <3 X 1O-8/mo.**
Temperature: ±2 x 10-8,0° to 50°C
Line voltage: <1 x 10-9, for a 10% variation.

Price

N/C
N/C
N/C
N/C

$1100

$1400

$1900

• After 30 days continuous operation (ac power applied. in OFF or ON position).
••After 30 days continuous operation.
<5 x 10-8/mo., after 7 days continuous operalion.

All HP 5315A orders must include one (1) of these line
power options: .

Option 100: 90-105 VAC
Option 120: 108-126 VAC
Option 220: 198-231 VAC
Option 240: 216-252 VAC

HP 5315A Universal Counter

HP 5315B Universal Counter

HP 5316A Universal Counter

Option 001 TCXO Time Base X X X Add $150
Option 002 Battery Pack X Add $300
Option 003 C-Channel (1.0 GHz) X X X Add $300
Option 004 High Stability OVEN X Add $460

Time Base X X Add $605

Option 004: High Stability OVEN Time Base
(HP 5315A only)
Frequency: 10 MHz
Aging rate: <3 X 1O-8/mo·
Temperature: ±I X 10-7,0° to 50°C.
Line voltage: < I X 10-8, for a 10% variation.
Oven will operate continuously off of a fully charged battery for>
24 hours, typically, when in standby mode (no power applied, in
strument OFF, and Freq. A button depressed).

Options
Opt. 001: High Stability Time Base (TCXO)

Frequency: 10 MHz.
Aging rate: < I X 1O-7/mo.
Temperature: ± I X 10-6,0° to 40°C.
Line voltage: < I X 10-8 for ± 10% variation.

Opt. 002: battery (HP 5315A only)
Type: rechargeable lead-acid (sealed).
Capacity: TYPICALLY 4 hours of continuous operation at 25°C.
Recharging time: TYPICALLY 16 hours to 98% of full charge,
instrument non-operating. Charging circuitry included with Op
tion. Batteries not charged during instrument operation.
Low voltage indicator: instrument turns itself off automatically
when low battery condition exists. Discharge LED flashes slowly
when this happens. Discharge LED is on whenever battery is sup
plying power to instrument. Charge LED indicates state of charge
of battery during charging only and is on whenever battery is
charged to 95% NOMINAL of capacity. Charge LED flashes when
90% NOMINAL of charge taken out is replaced. Charge LED is off
if charge is less than 70% NOMINAL of capacity.
Line failure protection: instrument automatically switches to bat
tery in case of line failure.
Weight: Opt. 002 adds 1.4 Kg (3 lbs.) to weight of instrument.

Option 003: C Channel

Input Characteristics
Range: 50 to 1000 MHz, prescaled by 10.
Sensitivity: 15 mV rms sinewave (-23.5 dBm) to 650 MHz. 75
mV rms sinewave (-9.5 dBm) to 1000 MHz.
Sensitivity can be decreased continuously by up to 20 dB NOMI
NAL, 50 to 500 MHz and 10 dB NOMINAL, 500 to 1000 MHz
by adjusting sensitivity control. Trigger level is fixed at 0 V NOM
INAL.

Dynamic range: 15 mV to 1 V rms (36 dB), 50 to 650 MHz. 75
mV to I V rms (20 dB), 650 to 1000 MHz.
Signal operating range: +5 V dc to -5 V dc.
Coupling: ac
Impedance: 50 fl NOMINAL (VSWR, < 2.5:1 TYPICAL).
Damage level: ±8 V (dc + ac peak), fuse protected. Fuse located
in BNC connector.

Additional HP 5316A Specifications
Rack and stack metal case with rear panel, switchable ac power line
module, Specifications same as HP 5315A except as follows:
Rack mount kit: HP 5061-0072 recommended.
Oscillator output: 10 MHz, 50 mV pop into 50 flload on rear panel.
External frequency standard input: I, 5, 10 MHz, I V rms into
500 fl, or rear panel.
Trigger level output: ±5%, ± 15 mV, over ±2.0 VDC range at front
panel connectors.
Dimensions: 212 mm W x 88 mm H x 415 mm D (83/8 x 31/2 x
16 1/2")
Weight: net, 3.9kg (8 Ibs. 10 oz.). Shipping, 6.3kg (14 lbs.)

Hewlett-Packard Interface Bus
Programmable functions: Frequency A, Frequency A Armed by
B, Totalize, A Gated by B, Ratio A/B, Time Interval Average A~B,
Time Int. Delay, Read Gate Time, Display Test, 10 MHz Check, In
terface Test, Initialize, Reset, Wait State ON/OFF.
Programmable controls: Gate Time Command which sets long (60
ms to 10 s) or short (500 Jl.S to 30 ms) range; Trigger Level Com
mands which set Channel A and/or B slope (±) and Channel A and/
or B trigger from - 2.50 Vdc to + 2.50 Vdc in steps of .01 V.
Interface functions: Group Execute Trigger, Device Clear, Selected
Device Clear, Interface Clear, Local, Remote, Local Lockout, Read
Status (serial poll enable), Request Service.



N/C
N/C

550

• 100 MHz
• 100 ns time interval
• Portable

HP 5314A

The HP 5314A Universal Counter combines excellent performance
and traditional HP quality at a very attractive price. This counter is
designed to deliver reliable, high quality operation in such areas as:
Production Test, Frequency Monitoring, Education, Training, Serv
ice and Calibration. Additionally, the optional battery (option 002)
makes the HP 5314A especially attractive for field and portable ap
plica tions.

Input Characteristics (channels A and B)
Range: CHANNEL A: 10 Hz to 10 MHz Direct.

1 MHz to 100 MHz Prescaled.
CHANNEL B: 10Hz to 2.5 MHz.

Sensitivity: CHANNEL A: 25 mV rms to 100 MHz.
75 mV peak-to-peak at minimum pulse
width of 5 ns (lOa MHz range).

CHANNEL B: 25 mV rms to 2.5 MHz.
75 mV peak-to-peak at minimum pulse
width of 200 ns.

Coupling: ac
Impedance: I Mfl NOMINAL shunted by less than 30 pF.
Attenuator: XI or X20 NOMINAL (A channel only).
Trigger level: continuously variable ± 350 mV times attenuator set
ting around average value of signal.
Slope: independent selection of + or - slope.
Channel input: selectable SEPARATE OR COMMON A.
Dynamic range: 75 mV pop to 4 V pop,

Frequency
Range: 10 Hz to 10 MHz direct count.

1 MHz to 100 MHz prescaled by 10.
least significant digit (LSD) displayed: direct count 0.1 Hz, I
Hz, 10Hz switch selectable. Prescaled 10 Hz, 100 Hz, I kHz switch
selectable.
Resolution: ± LSD.
Accuracy: ± LSD ± (time base error) x Freq.

Period
Range: 10 Hz to 2.5 MHz.

. 100 ns
LSD displayed:~ for N=I to 1000 in decade steps of N.

Resolution: ± LSD ± .;;".O_.4_x_T_R_IG_G_E_R_E_R_R_O_R.:,.)
N

A LSD
~(l_.4_x--=.T.::.:R.::.:IG=-G::...::E::.;:R.::.:E==R:..:.;R:..:.;O=-R'--'.)ccuracy: ± ± -

N

± (time base error) x Period.

ELECTRONIC COUNTERS
Low Cost Universal

Model 5314A

Time Interval
Range: 250 ns to I s.
lSD displayed: 100 ns.
Resolution: ± LSD ± START trigger error ± STOP trigger error.
Accuracy: ± LSD ± START trigger error

± STOP trigger error ± (time base error) x TI.
External arming required for START/STOP channels.

Ratio (A to B)
Range: 10Hz to 10 MHz CHANNEL A.

10 Hz to 2,5 MHz CHANNEL B,
lSD displayed: I/N in decade steps of N for N = I to 1000.
Resolution: ± LSD ± (B trigger error x Frequency A)/N.
Accuracy: ± LSD ± (B trigger error x Frequency A)/N.

Totalize
Range: 10 Hz to 10 MHz.
Resolution: ± I count of input.
Totalize controlled by front panel switch,

General
Check: counts internal 10 MHz oscillator.
Display: 7 digit amber LED display with gate and overflow indica
tion.
Max sample rate: 5 readings per second,
Operating temperature: 0° to 50°C.
Power requirement: 115, +10%, -25%; 230 V, +9%, -17%;
48-66 Hz; 10 VA max.
Weight: 2.0 kg (4.4 lb.).
Dimension: 238 mm W x 98 mm H x 276 mm D (93/8" x 3'/8" X

10'/8").
Time Base
Frequency: 10 MHz.

Aging rate: <: 3 parts in 10' per month.
Temperature:<: ± 1 part in 105,0 to 50°C.
Line voltage: <: ± 1 part in 107 for ± 10% variation,

Options
Option 001 TCXO

Frequency: 10 MHz.
Aging rate: <: I part in 107 per month.
Temperature: <: ± I part in 106,0 to 40"C.
line voltage: < ± I part in 108 for ± 10% variation.

Option 002 Battery
Type: rechargeable lead-acid (sealed).
Capacity: typically 8 hours of continuous operation at 25°C.
Recharging time: typically 16 hours to 98% of full charge, instru
ment non-operating. Charging circuitry included with option. Bat
teries not charged during instrument operation,
Battery voltage sensor: automatically shuts instrument off when
low battery condition exists.
Line failure protection: instrument automatically switches to bat
teries in case of line failure.
Weight: option 002 adds typically 1.5 kg (3,3 lb.) to weight of in
strument.

Definitions
Resolution: smallest discernible change of measurement result due
to a minimum change in the input.
Accuracy: deviation from the actual value as fixed by universally
accepted standards of frequency and time.
Trigger error:

V(80/LV)2 + en
2

. (rms)
Input slew rate at trigger point (/LVIs).

Where en is the RMS noise of the input for a 100 MHz bandwidth in
CHANNEL A and 10 MHz bandwidth in CHANNEL B.

Options Price
001 High Stability Time Base add $150
002 Battery add $150
All orders must include one (I) of these line power options:

115: 86-127 V
230: 190-250 V

HP 5314A 100 MHz/100 ns Universal Counter



FREQUENCY & TIME STANDARDS
General Information

Hewlett-Packard Time and
Frequency Standard

The Hewlett-Packard House Standard at
the Santa Clara Division consists of an en
semble of five Hewlett-Packard Cesium
Beam Standards each with the Option 004
High Performance Tube.

The standard is compared to the U.S. Na
val Observatory Master Clock in Washing
ton, D.C. by means of Loran C and TV Line
10 measurements through the USAS
TRATCOM satellite system. It is also com
pared with the U.S. National Bureau of
Standards Frequency Standard (NBS FS) at
Boulder, Colorado by means of Loran-C
through the Naval Observatory. The fre
quency uncertainty of the standard is within
a few parts in 1013 with respect to the stand
ards maintained by the NBS and the USNO.

Time is maintained relative to the Naval
Observatory and the National Bureau of
Standards master clocks to an accuracy of
better than ±1.0 microseconds. This accura
cy is verified with flying clock trips from the
Naval Observatory to both Hewlett-Packard
Santa Clara Division and Hewlett-Packard
Geneva. Both locations have been designated
U.S. Naval Observatory Time Reference
Stations.

Standby Power Supplies
Minimum down-time, important for any

system, is vital to a time standard. Its worth
depends directly on continuity of operation.
Noninterrupted operation is also important
to ultra-precise quartz oscillators.

Hewlett-Packard standby power supplies
ensure continued operation despite line inter
ruptions, and operate over a range of ac line
voltage to supply regulated dc to operate fre
quency standards and frequency dividers and
clocks. The batteries in the supplies assume
the full load immediately when ac power
fails.

The U.S. National Bureau of Standards
(NBS) and USNO provide the official basis
for Standard Time for the United States. The
UTC signal is broadcast from the NBS sta
tions WWV and WWVB and by several oth
er stations throughout the world. (See
Hewlett- Packard Application Note 52-I,
Fundamentals of Time and Frequency
Standards, for a list of stations broadcasting
time signals).

Time Scale
The time interval of the atomic time scale

is the International Second, defined in Octo
ber 1967 by the Thirteenth General Confer
ence of Weights and Measures. Since
January 1972 the frequency offset between
UTC and Atomic Time has been zero and the
UTC time scale is kept in synchronism with
the rotation of the earth to within ±0.9 sec
ond by step-time adjustments of exactly 1
second, when needed (see Hewlett-Packard
Application Note 52-2).

Frequency Standards and Clocks
Frequency standards and clocks have no

fundamental differences-they are based
upon dual aspects of the same phenomenon.
Time and frequency are intangible quantities
which can be measured only with respect to
some physical quantity. The basic unit of
time, the seeond, is defined as the duration of
9,192,631,770 periods of transition within
the cesium atom. Conversely an unknown
frequency is determined by counting the
number of cycles over the period of a second.
The Master Clock at the U.S. Naval Obser
vatory, one of the world's most accurate
clocks, is made of an ensemble of more than a
dozen Hewlett-Packard cesium beam fre
qucncy standards_ The USNO directly con
trols the distribution of precise time and time
interval (frequency) from Naval radio sta
tions, Loran-C (operated by U.S. Coast
Guard), Omega and Satellite Navigation
Systems. Hewlett-Packard portable cesium
standards, "flying clocks," are used to peri
odically check the synchronization between
these stations and the Master Clock.

Hewlett-Packard cesium beam standards
are widely used to drive precision clocks be
cause of the extremely good long-term stabil
ity and reliability of this primary standard. If
a quartz oscillator or other secondary stand
ard is used, it must be evaluated for rate of
drift and be corrected periodically.

Quartz Crystal Oscillators
Quartz oscillators are used in virtually -ev

ery frequency control application including
atomic standards. The excellent short-term
stability and spectral purity of the quartz os
cillators used in Hewlett-Packard atomic
standards contribute to the high quality of
the output signal of these standards. For less
demanding applications where some long
term drift can be tolerated, quartz oscillators
are used as independent frequency sources.

TABLE 1Comparison of Frequency Standards

Standard Principal construction feature Principal advantage

Cesium Atomic Beam Resonator Controlled Beam of free cesium atoms. spatially state se· High intnnsic reproducibility and long·term
Osallator. lected, is subjected to a microwave signal at stability. Designated as primary standard

resonance frequency. for definition of time interval.

Rubidium Gas Cell Resonator Controlled Os- Gas buffered resonance cell with optically Compact and light weight. High degree of
cillator. pumped state selection. short-term stability.

Quartz Crystal Oscillator Piezoelectrically active quartz crystal with Very compact, light and rugged. Inexpen-
electronic stabilization. sive.

Types of Frequency Standan1s
At the present time, three types of fre

quency standards are in common use. These
are:

1. The cesium atomic beam controlled os
cillator.

2. The rubidium gas cell controlled oscilla
tor, and

3. The quartz crystal oscillator.
Hewlett-Packard manufactures all three

types of frequency standards. Of these three
standards, the first is a primary frequency
standard and the last two are secondary fre
quency standards. The distinction between a
primary standard and a secondary standard
is that the primary standard does not require
any other referenee for calibration; whereas
the secondary standard requires calibrations
both during manufacturing and at inter
vals during use depending on the accuracy
desired.

Rubidium Frequency Standard
Rubidium frequency standards feature a

high order of both short-term and long-term
frequency stability. These are both impor
tant in certain fields such as deep-space com
munications, satellite ranging, and doppler
radar.

Rubidium standards are similar to cesium
beam standards in that an atomic resonant
element prevents drift of a quartz oscillator
through a frequency lock-loop. Yet the ru
bidium gas cell is dependent upon gas mix
ture and gas pressure in the cell. It must be
calibrated and then it is subject to a small de
gree of drift. The drift is typically 100 times
less than the best quartz crystal standard.

Cesium Beam Frequency Standard
Cesium beam standards are in use wher

ever the goal is a very high accuracy primary
frequeney standard. In fact, the NBS fre
quency standard itself is of the cesium beam
type. The cesium beam standard is an atomic
resonance device which provides access to
one of nature's invariant frequencies in ac
cord with the principles of quantum mechan
ics. The cesium standard is a true primary
standard and requires no other reference for
calibration.

Hewlett-Packard offers frequency stand
ards and clocks which provide accurate fre
quency, time interval and timekeeping
capabilities. Further, Hewlett-Packard
standards provide means for comparing these
quantities against national standards such as
the National Bureau of Standards (NBS)
and the U.S. Naval Observatory. Units of
frequency or time cannot be kept in a vault
for ready reference. They must be generated
for each use, hence be regularly compared
against recognized primary standards.

Frequency standards and clock systems
manufactured by Hewlett-Packard are used
for control and calibration at observatories,
national centers for measurement standards,
physical research laboratories, missile and
satellite tracking stations, communication
systems, radio navigation systems, manufac
turing plants and radio monitoring and trans
mitting stations.



HP 5061A
• Improved accuracy ±6 x 10 12

• Primary standard
• Proven reliability

FREQUENCY & TIME STANDARDS
Atomic Frequency Standards

Models 5061A, 5065A

HP 5061A, Opt 004
• Accuracy ±4 x 10-12

• Settability ±1 x 10 13

• Time domain stability 5 x 10 12 (1 s avg)

HP 5061A

HP 5061A Cesium Beam Standard
The first Hewlett-Packard Cesium Beam Standard, the HP 5060A,

was introduced in 1964. This was followed in 1967 with the improved
HP 5061A and in 1973 with the high performance beam tube option
for the HP 5061 A. Since this time the accuracy and reliability of
Hewlett-Packard cesium beam standards has been demonstrated and
these standards have become the world-wide standard for frequency
and time keeping. The HP 5061 A has provision for an optional digital
divider and reliable, easy-to-read LED clock (Option 001) and for a
battery with 112 hour standby power capacity with automatic charging
(Option 002).

Reliability and warranty: over 60 million operation hours have
proven the performance and reliability of Hewlett-Packard cesium
beam standards in various world-wide applications. The units have
provided dependable microsecond accuracy in aircraft, ship and fixed
environments.

A three-year warranty on the HP 5061A standard cesium beam
tube is provided as a result of proven field reliability over an extended
period. This warranty includes replacement of the cesium beam tube
if it should fail within the warranty period. Typically, beam tube life
is longer than five years.

HP 5061A with Opt 004, High Performance Cesium
Beam Tube

The Hewlett-Packard 5061A primary frequency standard with the
Option 004 Cesium Beam Tube offers increased stability and accura
cy in the instrument which has become the worldwide standard of
frequency and time keeping since its introduction in 1967. Improve
ments in magnetic shielding, ruggedization and environmental per
formance permit improved performance and expansion of navigation
and communication systems that have been made practical by the HP
5061A.

The design concept of the high performance beam tube includes
unique HP designed dual beam optics with higher beam intensity to
accomplish better short term stability and greater immunity to effects
of shock and vibration. A 50 percent increase in resonance cavity
length without change in the overall beam tube size contributes to
better accuracy and settability because of the high Q of the narrower
resonant line width. This tube retains the unique cesium standard fea
ture of virtually no long term instability or aging.

The intrinsic accuracy is improved to ±4 X 10-12 which provides an
excellent reference standard without need of calibration. If desired, as
in many timekeeping applications, two or more units may be cali
brated to determine the difference in rate or may be adjusted to the
same frequency. With the improved settability specifications of I X
10- 13 small changes in frequency are accomplished rapidly and accu
rately. A provision for degaussing the tube without adversely affect
ing the instrument operation allows removal of any residual magnetic
field in the tube. This is important in achieving the settability per
formance.

The short term stability specification is improved by a factor of ten
with this tube. The 5 X 10-12 (1 s avg.) performance compares very
favorably with that of rubidium type standards which are noted for
their excellent short term stability. An important advantage from the
better short term stability is the capability to make measurements to
1 sigma precision of I X 10- 12 in about one minute compared to the
two hours required previously. The HP 5061A with the Option 004
High Performance Tube has the same high reliability as the HP
506lA with the standard tube. The new high performance tube is
warranted for one year, but is designed to have the same long life as
the standard tube.

HP 10638A Degausser
The HP 10638A Degausser is designed for use with the Option 004

High Performance Beam Tube to achieve settability of ±I X 10- 13

and reproducibility of ±3 X 10-12
• The degausser removes residual

magnetic fields in the beam tube which slowly decay and cause a
small frequency change. The degausser should be used when initially
setting up the HP 5061 A with Option 004 or after the instrument has
been moved or adjusted.

HP K34-59991A Broadband Linear Phase Comparator
The HP K34-59991A accurately compares the phase relationship

of the output signals of two frequency standards having the same
nominal frequency between 100kHz and 10MHz. The comparator
output signal is suitable for driving a stripchart recorder, thus al
lowing long-term monitoring of the frequency standards' output dif
ferences. By using this comparator, very small frequency differences
can be detected and adjustments can be made to the frequency stand
ards to correct for timekeeping errors.

HP E21-5061A Flying Clock
The HP E21-5061A consists of a HP 5061A Cesium Beam Stand

ard with Option 001 LED Clock and HP 5089A Power Supply joined
together to make one portable unit. The power supply, which can be
operated from II to 30 V dc, 85 to 255 V ac, will provide approxi
mately 7 hours standby power (from sealed immobilized electrolyte
lead calcium batteries) for the HP 5061A Cesium Beam Standard.

This wide range of operating power capabilities enable the
HP E21-5061 A to operate on local power in virtually any country in
the world. The seven hours standby capability make it possible to
travel where there is no power available and, of course, allow the HP
E21-5061A to conveniently be transported between power sources
and operated in almost any air or surface vehicle as a "flying clock"
(see Hewlett-Packard Journal, August 1966 and December 1967).

The Option 004 tube, because of the improved shielding, offers a
significant increase in accuracy under the varying earth's magnetic
field conditions experienced by flying clocks and is a desirable addi
tion to the HP E21-5061A. In addition, the better short term stability
permits more accurate and rapid comparison of standards. The Op
tion 002 Battery may also be added to increase standby capability.



FREQUENCY &TIME STANDARDS
Atomic Frequency Standards
Models 5061A, 5065A (cont.)

• Compact, high reliability, proven performance
• Long term drift rate < 1 x 10 11/mon th
• Time domain stability <5 x 10 13 (100 s, avg)

HP 5065A

HP S06SA Rubidium Frequency Standard
The HP 5065A is an atomic-type secondary frequency standard

which uses a rubidium vapor resonance cell as the stabilizing element.
As a result, it has long-term stability of better than 1 x 10- 11 per
month which exceeds that of high quality quartz oscillator frequency
standards by 50 to 100 times. Furthermore, it has excellent short
term stability. These features contribute to its desirability as a coher
ent signal source, as a master oscillator for radio and radar systems
where special requirements for stability and/or narrow bandwidth
must be met, as a precision time keeper where the better performance
of a cesium beam primary standard is not required, and as a house
frequency standard for improved accuracy with fewer NBS calibra
tions compared to that required with quartz standards.

Front panel controls and circuit check meter of the HP 5065A are
protected by a panel door. The magnetic field control provides fine
frequency adjustment with which the frequency can be set to a preci
sion of better than 2 x 10- 12 without reference to a chart. The low
noise quartz oscillator is phase-locked to the atomic frequency and
provides the standard 5 MHz, I MHz, and 100 kHz outputs. The
circuit check meter with selector switch monitors key voltages and
currents for routine maintenance readings, calibration procedures,
and fault finding.

The HP 5065A is designed for assured operation-to give the user
confidence that the standard output signals are correct and locked to
the atomic frequency. Logic within the unit maintains power to a
"continuous" operation light on the front panel. If operation is inter
rupted, even momentarily, for any reason the light goes out and stays
out until manually reset. An integrator limit light warns when the
frequency correcting servo loop is approaching the limit of its dynam
ic range.

The HP 5065A is contained in a small-size package and is light
weight in comparison to a cesium beam standard. Additionally the
rubidium resonance cell is much more frequency stable than quartz
oscillators while subjected to shock and vibration, EMC, humidity,
and magnetic field effects.
Reliability and warranty: the most significant module in the HP
5065A in terms of performance is the Rubidium Vapor Frequency
Reference (RVFR). This temperature controlled, magnetically
shielded unit includes the Rb gas cell and a photo sensitive detector

designed for maximum possible reliability. Field experience, includ
ing several million hours of operation, have demonstrated this reli
ability and the RVFR is now warranted for a period of three years.
This increased warranty protects the owner in the event of random
failure.

The Option 001 Digital Clock has an easy to read LED time-of-day
display. The olive black upper panel provides a dark background
around the readout for excellent contrast and readability. Initial
clock setting is accomplished by means of pushbuttons easily accessi
ble by removing the top cover. The LED display offers high reliabili
ty, freedom from errors due to mechanical shock, and performance
over the full environmental range of the HP 5065A. A sync button on
the digital divider permits automatic synchronization of this I PPS
pulse to an external pulse. The clock I PPS is adjustable in decade
steps from I JLS to I s, with respect to the synchronized reference, with
6 thumbwheel switches. A screwdriver adjustment allows fine contin
uous adjustment over a range of I JLS.

To conserve battery power, the display is not illuminated when ac
power is not available. A STANDBY READ pushbutton below the
display is used for readout when operating on the internal battery or
external dc.

The Option 002 Standby Battery provides the HP 5065A with a
minimum of 10 minutes standby power at 25°C. Switchover from line
to battery is automatic so there is no interruption of operation if ac
line power should fail. A front panel ac interruption light warns when
ac power has failed or has been disconnected. Fast or float charging
rates may be selected when ac power is available.

The Option 003 combines the Option 001 Clock and Option 002
Battery and should be specified if both Options 00 I and 002 are re
quired.

HP E21- 506SA Portable Time Standard
HP E21- 5065A Portable Time Standard is a complete system for

precision timekeeping and for transporting time from one location to
another. It consists of the HP 5065A Rubidium Standard with digital
clock and divider (Option 001) and the HP 5089A Power Supply with
6 or more hours standby capability. The component units are held
together by side bars, and the interconnecting cables are protected by
a back cover.



Specifications

Instrument: HP 5061A Option 004 HP 5061A HP 506SA

Type of Standard: Cesium Cesium Rubidium

Accuracy: maintained in magnetic field to 2gauss ±7 x 10-12 ±4 x 10-12 ±1 x 10-11 ±6 X 10-12
and over temperature range of: oto 50'C ±2.5'C oto 50'C ±2.5'C

in range in range
of 15 to 35'C of 15 to 35'C

Stability:
Long Term: ±3 x 10-12(1) ±5 x 10-12(1) ±1 x 10-11 /month
Short Term 5 MHz(2): Averaging time: 0.01 1.5 x 10-10 1.5 X 10-10 1.5 X 10-10

1 5 X 10-12 5.6 X 10-11 5X 10-12
10 2.7 X 10-12 2.5 X 10-11 1.6 X 10-12

100 8.5x10 13 8 X 10- 12 5 X 10-13

SSB Phase Noise
Signal (1 Hz BWl
Offset from signal: Hz: 10-3 -28 dB -8 dB -25 dB

10-2 -48 dB -28 dB -52 dB
10-1 -68 dB -48 dB -72 dB
0 -96 dB -82 dB -93 dB

101 -120 dB -120 dB -120 dB
102 -125 dB -125 dB -126 dB
103 -140 dB -140 dB -140 dB

Reproducibility14) ±3 x 10-12(3) ±5 x 10-12

Settability (frequency)('): ±1 x 10-13(3) ±7 x 10-13 ±2 x 10-12

Warm-up: At 25'C At 25'C At 25'C
30 Min. 45 Min. 1 x 10- 10 1 hr.

5 x 10-11 4 hrs.

Sinusoidal Outputs: 5MHz, 1MHz, 100 kHz, Front & Rear BNC
Output Voltage 1Vinto SO ohms

Harmonic Distortion: (below rated output) >40 dB >40 dB >40 dB
Non-Harmonic related output: (below rated output) >80 dB >80 dB >80 dB
Under vibration or AC Mag Field: >60 dB >60 dB >60 dB
Signal·te-Phase Noise Ratio in 30 kHz noise BW (1 and 5 MHz): >87 dB >87 dB >87 dB

Environmental
DC Magnetic Field Stability: <±2 x 10-13 <±2 X 10-12 <±5 X 10-12

2Gauss Field 2 Gauss Field 1Gauss Field
AC Magnetic Field: 50, 60 and 400 Hz ±10% <2 X 10-12 for <2 x 10-12 for <S x 10-12 for

2 Gauss peak 2 Gauss peak 1Gauss peak
Temperature, operating with Option DOlor 002 oto SO'C oto SO'C oto 50'C
Freq. change from 2S'C: <5 x 10-12 <5 X 10-12 <4 X 10-11

Temperature, non-operatlng without options: -40'C to 75'C -40'C to 75'C -40'C to 75'C
with Option 001: -40'C to 75'C -40'C to 75'C -40'C to 75'C
with Option 002 -40'C to 50'C -40'C to 50'C -40'C to 50'C

NOTES:

(1) For life of beam tube.
(2) Short·term stability for the HP 5061A with both standard and high performance tubes is given for

the normal loop time constant. For improved short-term stability in controlied environments
the long time constant may be used.

(3) With HP 10636A Degausser.
(4) Degree to which an oscillator will produce the same frequency from one occasion to another wilhout reealibration.
(5) Degree \0 which frequency can be set to agree with areference frequency.



FREQUENCY & TIME STANDARDS
Atomic Frequency Standards
Models 5061A, 5065A (cont.)

Instrument HP 5061A Opt 004 HP 5061A HP 5065A
Vibration: MIL-STD·167-1 MIL-STD-167-1 MIL-STD-167·1

with isolators: MIL-T·2l200 MIL-T-2l200

Shock: MIL-E-5400, Class I (30G)

I-MIL·T-2l200, C.l MIL-T·2l200, C.l
EMC: MIL·STD·461, Notice 3, Class A

General

Power: AC: 50,60 or 400 Hz ±10%, 1151230 V±10%

43 W 43 W 49 W
DC: 22 to 30 V 22 to 30 V 23 to 30 V

27 W 27 W 35 W
Option 001: add (AC/DC) 1017.5 W 1017.5 W 1017.5 W

002: add (AC/DC) 22/4.5 W 22/4.5 W 6/0W
010: add (AC/DC)

Dimensions ( HxWxOJ: mm: 221 x425 x416 221 x425 x416 133 x425 x416
inches: 8.7 x16.7 x16.4 8.7 x16.7 x16.4 5.2 x16.7 x16.4

Weight: (Ib/kg) 70/31.8 67/30.5 34/15.4
Option 001: add (Ib/kg) 2/0.9 2/0.9 2/0.9

002: add (Ib/kg) 5/2.3 5/2.3 3.5/1.6

Option 001, Clock

1 PPS Outputs: Master:
Clock: Front &Rear BNC Front &Rear BNC Front &Rear BNC

Amplitude: 10 Vpeak into 500 load

Width: 20/15 min 20 ps min 20/15 min
Rise Time: <50 ns <50 ns <50 ns
Fall Time: <50 ns <50 ns <2 lis

Jitter, pulse·to-pulse: <! ns, rms <1 ns, rms <5 ns, rms

Synchronization: Automatic, 100 ns±100 ns Automatic, 100 ns±100 ns Auto., 10 ±lps
delay delay delay

Clock pulse adjustment range: II'S to I S II'S to I s I I's to I s
Clock display: Solid State Digital

Option 002, Standby Power Supply
Capacity at 25'C with Option 001 Clock: 30 Minutes 30 Minutes 10 Minutes

Recharge, FasljFloat: Automatic, fast charge Switch

Ordering Information
HP 5061A Cesium Beam Frequency Standard

Opt 001: Clock
Opt 002: Standby Power Supply
Opt 003: Clock and Standby Power Supply
Opt 004: High Performance Beam Tube
Opt 908: Rack Flange Kit

HP E21-5061A Flying Clock
Consists of: HP 5061A with Opt 001 (not included
in E21 price) and HP 5089A Standby Power Supply.
Weight: 64 kg (I41Ib).
Size: 425 H x 405 W x546 mm D (16.7" x 15.9" x
21.5") (includes handles).

Price
532.200

ctdd 53.000
add 51,450
add M,400
add 55,200

add $45
add 55.775

HP l0638A Degausser
Weight: 1.2 kg (3 lb).
Size: 130 H x 77 W x 279 mm D (5.1" x 3" xli").

HP 5065A Rubidium Frequency Standard
Opt 001: Clock
Opt 002: Standby Power Supply
Opt 003: Clock and Standby Power Supply
Opt 908: Rack Flange Kit

HP E21-5065A Portable Time Standard
Consists of: HP 5065A with Opt 001 (not included
in E21 price) and HP 5089A Standby Power Supply.
Weight: 50 kg (110 Ib).

Size: 425 H x 405 W x 546 mm D (16.7" x 15.9" x
21.5") (includes handles).

$1.300

$19.500
add 53.000

add $700
add $3,700

add 537
add $5.775



FREQUENCY &TIME STANDARDS
Quartz Frequency Standard

Model 1058

• High spectral purity
• Well-buffered outputs
• Aging < 5 X 10- 10 per day

HP 1058

Short-term stability: for 5 MHz output only.

$5800

Price
,wd $3)
'Hid S19

Temperature: <2.5 >( 10-9 total change O°C to 50°C.
Load: ± I x 10- 10 open to short circuit, 50 Q R, Lor C load change.
Supply voltage: ± 5 x 10- 11 for 22-30 V dc from 26 V dc reference
and for 115/230 V ± 10%.
Warm-up (at 25°C): to within 5 X 10-9 of final frequency in 15
min.

Distortion (5 MHz, 1 MHz, 100 kHz) Below Rated Output
Harmonic: >40 dB.
Non-harmonic: >80 dB.

Frequency Adjustments
Fine: ±5 X 10-8 range with digital dial reading parts in IO lD•

Coarse: I x 10-6 front panel screwdriver control.
Phase locking: external +5 V to -5 V allows >2 X 10-8 frequency
control for locking to external source.

Environmental
Temperature, operating: O°C to +50°C.
Temperature, storage: -40°C to +50°C (+75° C without stand
by battery).
Altitude: 15.24 km (50,000 ft.).

Shock: MIL-T-21200 (30 Gs).
Vibration: MIL-STD-167 and MIL-T-21200.
Electromagnetic compatibility (EMC): MIL-I-6181D.
Standby supply capacity: 6 hours at 25°C ambient temperatures.
Power requirements: 115/230 V ±IO%, 50-400 Hz at 18 W (70 W
warm-up) Add I W for float charge and 12 W for fast charge. 22-30
V dc at 8 W (16 W warm-up).
Size: 88 H x 425 W x 286 mm D (3 15/32" x 163/4" x II '4").
Weight: 105B-net, I I kg (24Ib). Shipping, 14 kg (31 Ib).

Options
908: Rack Flange Kit
910: Extra manual

HP 1058 Quartz Oscillator

r(sec) rrM/f(2,r)
10-2 1.5 X 10 -10

10-1 1.5 X 10 -11

10° 5 X10-12

Specifications

Particular care was taken to provide a spectrally pure 5 MHz out
put which, when multiplied high into the microwave region, provides
signals with spectra only a few cycles wide. Spectra less than I Hz
wide can be obtained in X-band (8.2 to 12.4 GHz). The stability and
purity of the 5 MHz output make it suitable for doppler measure
ments, microwave spectroscopy, and similar applications where the
reference frequency must be multiplied by a large factor.

Outputs: 5 MHz, I MHz, 100 kHz; I V rms into 50 [l front and rear
connectors.
Clock output: I MHz or 100 kHz; 0.5 V rms into I kfl, rear connec
tor. Normally supplied wired for I MHz output.

Frequency Stability
Aging rate: < 5 X 10- 10 per 24 hours.

The HP I05B features rapid warm-up. Typically, the oscillator will
be within 5 parts in 109 of the final frequency in 15 minutes after an
"off" period of 24 hours. The basis of these oscillators is an extremely
stable "SC" cut quartz crystal developed by Hewlett-Packard. New
technologies in the crystal mounting and packaging have resulted in a
cleaner crystal which in turn has a lower aging rate. The crystal, oscil
lator and AGC circuit are all enclosed in a proportional oven which
reduces the temperature effects on these components and circuits.

The HP 105B Quartz Oscillator provides state-of-the-art perform
ance in precision frequcncy and time systems because of its excellent
long and short term stability characteristics, spectrally pure output,
unexcelled reliability, and ability to operate under a wide range of
environmental conditions. The HP 105B fills a need for a small and
economical yet highly stable precision quartz oscillator for frequency
and time standards. The HP 105B can be operated from the ac line. It
also has a built-in 8-hour standby battery for uninterrupted operation
should line power fail. The 5 MHz, I MHz and 100 kHz buffered
sinusoidal outputs have excellent short term stability (5 parts in 1012

rms for I s averaging time) and aging rate « 5 parts in 1010 per day).



FREQUENCY & TIME STANDARDS
Distribution Amplifier
Model5087A

• Versatile with 3 input ane! 12 output channels
• Low noise, high stability .. anti isolation

HP 50B7A

I·"~":-:]:.l1li
,,,,,,0'0,,&,;, --

Figure 1. HP 50B7A Distribution Amplifier with Option 031,
Standard Configuration input and output amplifiers.

Specifications
Inputs: (up to three, rear panel BNC).
Frequencies: 10 MHz,S MHz, I MHz or 100 kHz.
Level: 0.3 to 3.0 V rms, 50 ohms.

$1800

Price

ldd S 150
ldd S! 50
add $150
add S [ 50

add $35

add S70
Jdd $150
;dd $200
add $225
;l<id $150
:tdd $2:'0

add 5;1650
cidd S1435
add 51910

Output Amplifiers (up to 12 total)
001: 5 MHz Output Amplifier
002: I MHz Output Amplifier
003: 0.1 MHz Output Amplifier
012: 10 MHz Output Amplifier
908: Rack Flange Kit

HP 5087 A Distnbution Amplifier Mainframe

Special Configurations
Input Preamplifiers (up to 3 total)

004: Input Preamplifier (0.1 to 10 MHz)
005: 5 to 1 MHz Input Divider
006: I to 0.1 MHz Input Divider
011: 5 to 10 MHz Input Doubler
013: 10 to 5 MHz Input Divider
014: 10 to I MHz Input Divider

Options
Normal Configurations (input and output amplifiers)

031: 5,1 and 0.1 MHz inputs and 4 outputs at each
frequency
032: Single 5 MHz input and 12 outputs
033: Single 10 MHz input and 12 outputs
034: Single 5 MHz input, 4 each outputs at 5, I and
0.1 MHz

Isolation
Load (open or short on any other channel)

Amplitude change: 0.1 percent.
Phase change: <0.1 ns at 5 or 10 MHz.

<0.5 ns at I MHz.
<5.0 ns at 100 kHz.

Injected signal: I V signal up to 50 MHz applied to any output ex
cept 10 MHz, will be down more than 60 dB in all other outputs; 10
MHz output channel will be down more than 50 dB.
sse phase noise (5 MHz): > 145 dB below signal in I Hz BW for
frequencies> I kHz from carrier.
Short term stability degradation (5 MHz): < I x 10 -12 in 10 kHz
band. (1 s average).

Environmental
Temperature: MIL-E-16400, Class 4.

Operating: 0-50°C; storage: _62° to +75°C.
Stability:

AmplitUde: ±0.5 dB, 0° to 50°C.
Phase: <0.1 ns;oC., 5 and 10 MHz.

EMC: MIL-STD-46IA.
Humidity: 95% at 40°C.
Vibration: MIL-STD-167.
Altitude: up to 30,000 ft.
Shock: MIL-T-21200, Class I and MIL-E-5400 (30 Gs).

General
Power: liS or 230 V ± I0%,48 to 440 Hz, 20 VA, max, or 22-30 V
dc, 500 milliamperes, max.
Dimensions: 88 H x 425 W x 286 mm D (3,SH x 16.7" x 11.3").
Weight: typical, Opt 031-Net 7 kg (15Ib).

11

12

OUTPUT
AMPLIFIERS

INPUT
PREAMPS

c

A

Outputs: (up to 12 rear panel BNC).
Frequencies: 10 MHz,S MHz, I MHz or 100 kHz.
Level: 0-3 V into 50 ohms (screwdriver adjustment).
Harmonic distortion: >40 dB below rated output.
Non-harmonic distortion: >80 dB below rated output

The Hewlett-Packard 5087A Distribution Amplifier provides the
isolation and flexibility required for distribution of the output of high
quality frequency standards. Low distortion and excellent isolation
make it ideal for providing multiple outputs from atomic or crystal
frequency standards. The 3 input channels wil1 accept 10 MHz,S
MHz, I MHz or 100 kHz in any combination. The number of outputs
for each channel is selectable up to a total of 12 outputs. The output
levels are individually adjustable from 0 to 3 V rms. All input and
output levels are monitored on a front panel meter.

The Distribution Amplifier features plug-in modular construction,
short circuit isolation, exceptional phase stability, low noise and
cross-talk, and uninterrupted switchover to standby dc in event of ac
power failure.

The shielding around each input and output plug-in amplifier as
sures minimum noise and crosstalk. The tuned output amplifiers pro
vide clean signals and high channel-to-channel isolation.

The instrument is designed for maximum versatility and can be
supplied to meet a wide variety of special requirements. The standard
configuration of input and output amplifiers is shown in Figure I.

Several other commonly used configurations are also available and
special combinations of the various input and output modules can be
supplied. Input and output amplifiers can be added or the configura
tion easily changed at any time.



• 15 ampere-hour capacity
• Maintenance free lead-calcium batteries

FREQUENCY & TIME STANDARDS
Standby Power Supply

Model5089A

• Used in "Flying Clocks"
• Automatic recharge

HP 5089A

k.··.•·· .•·..·..I...·....•.•1...•...<·.•.... i'... ··.1·...•..·..~ '-III

HP 5089A Standby Power Supply
The HP 5089A Standby Power Supply furnishes dc power to keep

frequency or time standard systems operating during extendcd inter
ruptions of ac line power. For applications where it is essential to
maintain continuous operation and avoid loss of precise time, the use
of a standby power supply is an absolute necessity. This unit is
designed for use with the Hewlett-Packard Cesium Beam Standards,
Rubidium Vapor Standards, Quartz Oscillators, and other equipment
which will operate from 22 to 28 V dc. No switching is used in trans
ferring power from line to battery operation and back again, thus as
suring uninterrupted operation.

Versatility
The HP 5089A is an extremely versatilt:: unit. It was designed both

as a portable power supply for the HP 5061A and HP 5056A "flying
clocks", and as a standby supply for stationary applications.

Portable Applications
Portable or "flying clock" applications require a power supply to

operate from a wide range of power sources, along with the standby
capability to maintain continuous operation where no external power
is available. A special inverter permits operation from a 12V dc auto
mobile battery. In addition, the 85 to 255 V ac, and I J to 30 V dc
capability enables the HP 5089A to operate from almost any power
source in the world. The 15 ampere-hour standby batteries are the
double sealed lead-calcium type, and thus are virtually spillproof.
Mounting hardware is available to attach the HP 5089A to either the
HP 5061A or the HP 5065A standards to make a portable frequency
time standard package. These portable packages are available from
Hewlett-Packard under HP E21-506lA and HP E21-5065A.

Stationary Applications
Stationary applications require long periods of power supply opera

tion in a float or standby mode. Then when an ac supply failure occurs
the supply must provide full standby capability. The charging circuits
inside the HP 5089A are designed to charge the batteries in such a
way that they will provide both long, trouble-free, reliable operation,
and full standby power. After use, when ac power is restored, the HP
5089A will fully recharge its batteries. The double sealed batteries
will not leak nor require maintenance of any kind. Thus, the HP
5089A allows you to add standby capability to your system with very
little increase in maintenance costs.

The HP 5089A tells you its operational status at a glance through
three LED lamps: GREEN indicates the battery is being charged;
YELLOW indicates there has been an ac line failure; a RED lamp
lights when the battery is almost fully discharged. Two front-panel
meters show battery voltage and charge/discharge current.

Batteries
The HP 5089A utilizes the "immobilized electrolyte" tcchnology

in its maintenance-free lead-calcium batteries. The lead-calcium grid
gives these batteries longer life with better reliability than conven
tionally designed batteries. The batteries are double sealed to provide
virtually leakproof, and thus maintenance-free operation.

HP 5089A Specifications
Input Voltage

AC charging: 85V to 130V ac rms, 48 to 440 Hz, 300 VA max
85V to 255Y ac rms, 48 to 66 Hz, 300 YA max

DC operation: II V to 30Y dc, II OW max
Output voltage: 22V to 28Y dc (nominal). 2A maximum.
Standby capacity: 15AH at + 25°C when fully charged.
Recharge: complete recharge in 24 hours when operating from AC
line.
External low battery voltage alarm: floating contact closure al
rear panel barrier block for external visible or audible "low battery"
warning. Contact rating is 30Y dc at 2 amperes.
Operating Environment

Temperature: O°C to 50°C
Humidity: up to 95% at 40°C (with no internal condensation)
Altitude: 4,600 metres (I 5,000 feet)

Storage Environment
Temperature: -40 D C to +65°C
Humidity: up to 95% noncondensing
Altitude: 12,000 metres (40,000 feet)

Dimensions: I 77mmH x 425mmW x 416mmD (7" x 16.7" x 16.4")
Weight: net weight 30.5kg (67 pounds)

Accessories Supplied
HP 05061-6091: AC Power Input Cable Assembly
HP 05089-60102: DC Power Input Cable Assembly
HP 05089-60101: DC Output Cable Assembly
HP 5060-0169: Extender Board Assy (Dual 25 Pin)

Ease of Operation
In normal operation there is virtually no required operator inter

vention. The HP 5089A automatically maintains the batteries in a
f.ully charge~ state, ready to supply standby power. Should regular
Ime power fall, the HP 5089A will provide uninterrupted dc power (to
the limit of its standby capacity) for your equipment. After normal
operating power is restored, the HP 5089A will automatically
recharge its batteries back to the standby level.

Options Available
Option 001: Spare AI Board Assembly (HP 05089
60001)
Option 908: Rack Mounling Adapter Kit
Option 910: Extra Operating and Service Manual

HP 5089A Standby Power Supply

Price
$700

$300
$10

$5000



POWER SUPPLIES
General Information

Example Power Supply Comparison for a 40 Y, 25 A,
1000 Watt Application

Regulation HP Model PARD (ripple and Load Transient Typical
Technique Number noise) rms/p-p Load Effect Recovery Efficiency

Series 62688 1 mV/5 mV .01% t 200 ~V 50 ~s, 10 mV 60%
with SCR 40 V@30A (4.2 mV at 40 V)
preregulation

SWitching 6012A 5 mV/50 mV 01%t5mv 2 ms, 100 mV 75%
(autoranging) 60V@50A (9 mV at 40 V)

SCR 64348 40 mV/500 mV 40 mV 200 ms, 200 mV 70%
40 V@ 25 A

Selecting a Power Supply
The tables on the next few pages list the dc power supplies in this

catalog in output voltage order. For manual power supply operation,
simply find those power supplies that correspond to the appropriate
voltage and current levels and turn to the listed page numbers for
further information.

For operation in an automatic system, power supplies must be cho
sen which can be controlled by the method you intend to use in your
system, following the information in the tables,

HP-1B control usually provides the greatest level of system capabil
ity. The HP 59501B (page 281) is a special, isolated DAC which is
used to configure many models into HP-1B systems. The Mul
tiprogrammer (page 313) is a computer-controllable instrument sub
system that can be configured to provide power supply programming
and many other system functions, including digital inputs and out
puts, A/Ds, DACs, and event sensing.

DC POWER SUPPlY CATALOGFor more details concerning
Hewlett-Packard power sup
plies, ask your HP sales repre
sentative for a DC Power Supply
Catalog. or fill in the card at the
back of this catalog.

New 1986 Power Supply Catalog

Introduction
Hewlett-Packard's extensive variety of power supplies serve a wide

range of applications. For circuit and device development, there are
laboratory supplies. For industrial needs, there are high power units.
The HP-1B power sources manufactured by Hewlett-Packard are
used in automated systems, and OEM Modular Power Supplies are
designed for incorporation into other products. Through technologi
cal innovations, Hewlett-Packard strives to offer advanced capabili
ties, high reliability, and good value in both system and bench power
supply families.

Regulation Techniques
The regulation technique used in a power supply defines its per

formance specifications, size, and efficiency. HP power supplies are
designed using one of four proven regulation techniques: Series, SCR,
SCR preregulator/series regulator, and switching.

Series regulation: this technique exhibits good regulation, low rip
ple and noise, and fast transient response. However, it is relatively
inefficient. This results in greater power usage, large size, and more
generated hcat than the other methods. For this reason, series regula
tion is most useful for lower power units. These power supplies are
used in laboratory and test applications, where stable, precise. dc
power is needed.

SCR regulation: this technique is more efficient than series regula
tion, so the power supplies have lower power usage, smaller heat
sinks, and less generated heat. However, the regulation (PARD ripple
and noise) and transient response specifications are better with series
regulation than with SCR regulation. Power supplies with SCR regu
lation are especially useful for high power industrial applications
where fme regulation is not necessary and the lower cost/watt is im
portant.

SCR preregulation/series regulator: this technique combines the
best qualities of series and SCR regulation. As can be seen in the
table, the operating specifications are much better than with SCR
regulation. SCR preregulation does not detract from the excellent
characteristic of series regulation, except for slower transient re
sponse. The efficiency is higher than that with series regulation, but
not quite as high as with SCR regulation alone. These power supplies
are used in laboratory and test applications similar to those of series
regulated power supplies but at power levels greater than 75 watts.

Switching regulation: this technique provides high efficiency and
operating specifications similar to series regulation (see table). These
power supplies also tend to be small and lightweight.



POWER SUPPLIES
Voltage Rating Index with remote control selection guide'"

MUltiple Output Systems Power Supplies: HP-IB Controlled
Output Ratings and Combinations

Output Channel Model and Number of Outputs per Model

Hi Rangel Hi Rangel HP 6624A HP 6623A HP 6622A HP 6621A
Low Range Low Range

VOLTS AMPS 4 OUTPUT 3OUTPUT 2 OUTPUT 2 OUTPUT

0-20 0-2 2 1 - -
0-7 0-5

0-50 0-0.8 2 1 - -
0-20 0-2

0-20 0-4 1 - 2
0-7 0-10

-

0·50 0-1.6 2 -
0·20 0-4

- -

See page 276 for full description and specifications

Voltage Rating Index with remote control selection guide

Remote Control Methods· Remote
Readback
Methods

for Output
for Output Voltage for Output Current Voltage Current

and Status

t. * *
OJ :;; l»
E E E

* E * E E.. "" :! .. "" :! f
u ...

~
u ... :!I' ...

Max. Max. <: .. :l: <: OJ
<;> I:... .... Ii.

Volts Amperes HP ~ N a- D.

"" ~ ! a- m ~ .5!- !!!
":c

It'> ..
2:

.... E 2: ~
::... :; "'6 n. ::J ::J <:l.(DC) (DC) Type Model Page GSA a:: ~ ::z: ::Ii ::z: a:: > ::z: :IE ::z: i5 :IE ::z:

6 1 Triple Output (6, ±18 V) 6235A 266 •
6 2.5 Triple Output (6. ±20 V) 6236B 266 •

67 30 Autorang'rng 6023A 270 • • • • • • • • • •
67 30 HP-IB Autoranging 6033A 278 • • • • • • • • •
7 120 Autoranging 6011A 270 • • • • • • • • • •
7 120 HP-IB Autoranging 6031A 278 • • • • • • • • •

7.5 5 CV/CC 6281A 268 • • • • • • • • •
8 1000 CV/CC 6464C 274 • • • • • • • • •

±10 0.01 HP-IB DAC 595018 281 • •
10 1 CVlCC 62148 265 •
10 10 CV/CC 6282A 268 • • • • • • • • •
10 50 CV/CC 6259B 272 • • • • • • • • •
10 100 CV/CC 6260B 272 • • • • • • • • •
15 159 Autoranging 6023A 270 • • • • • • • • • •
15 15.9 HP-IB Autoranging 6033A 278 • • • • • • • • •
15 71 Autoranging 6011A 270 • • • • • • • • • •
15 71 HP-18 Autoranging 6031A 278 • • • • • • • • •
15 200 CV/CC 6453A 274 • • • • • • •

16 or 18 600 or 500 cVlce 6466C 274 • • • • • • • • •

• An option may be required to program with the specified method.



POWER SUPPLIES
Voltage Rating Index with remote control selection gUide* (Cont.)

Remote Control Methods· Remote
Readback
Methods

for Output Voltage
for Output

for Output Current Voltage Current
and Status

'L .. 'L~.. .. ..
E E E.. E .. E E.. a::l ~ .. a::l l.! l.!

u - .... u - .... ....
Max. Max. e .. C> i e .. C> [ !... ....

~
....

]! .... '" !!!
.... '" 't;Volts Amperes HP :!J .... :!J .... :l:' a::l

~
..

"0 -= ... .. "0 ... -= i[ ~ -=(DC) (DC) Type Model Page GSA .. ... ..a:: > ::z:: 2 ::z:: a:: > ::z:: 2 ::z:: is 2 :z:

18 1 Triple Output (18, ±20 V) 62378 266 •
18 0.2 Triple Output (6, +18 V) 6235A 266 •
20 0.5 Triple Output (6, ±20 V) 62368 266 •
20 0.5 Triple Output (l8, ±20 V) 62378 266 •
20 0,6 Dual Outut (20, 20 V) 6205C 266 • • • • • • • • •
20 1.5 CV/CC 62008 265 • • • • • • •

±20 ±2 8ipolar PSA 6825A 283 • • • • • • •
20 2 Precision Voltage 6ll4A 284 • • • • • • • • •
20 3 CV/CC 6284A 268 • • • • • • • • •
20 3 Dual Output (20, 20 V) 6253A 268 • • • • • • • • •
20 10 Autoranging 6023A 270 • • • • • • • • • •
20 10 HP-18 Autoranging 6033A 273 • • • • • • • • •
20 10 Autoranging 6024A 270 • • • • • • • • • • •
20 10 CV/CC 62638 272 • • • • • • • • •
20 10 CV/CC 6286A 268 • • • • • • •
20 20 CV/CC 62648 272 • • • • • • • • •
20 50 Autoranging 60llA 270 • • • • • • • • • •
20 50 HP-18 Autoranging 6031A 278 • • • • • • • • •
20 50 Autoranging 60128 270 • • • • • • • • • • •
20 50 HP-18 Autoranging 6032A 278 • • • • • • • • •
20 50 CV/CC 62618 272 • • • • • • • • •
25 0.2 Dual Output (25,25 V) 6234A 265 •
25 04 CV/CC 62168 265 •
25 2 Dual Output (25, 25 V) 62278 268 • • • • • • • • •
30 1 CV/CL 62068 265 • • • •
36 100 CV/CC 64568 274 • • • • • • •
36 300 CV/CC 6469C 274 • • • • • • • • •
40 0.3 Dual Output (40, 40 V) 6205C 266 • • • • • • • • •
40 0.75 CV/CC 62008 265 • • • • • • •
40 1 Precision Voltage 6114A 284 • • • • • • • • •
40 1.5 CV/CC 6289A 268 • • • • • • • • •
40 1.5 Dual Output (40,40 V) 6255A 268 • • • • • • • • •
40 5 CV/CC 62668 272 • • • • • • • • •
40 5 CV/CC 6291A 268 • • • • • • •
40 5.7 Autoranglng 6024A 270 • • • • • • • • • • •
40 10 CV/CC 62678 272 • • • • • • • • •
40 25 CVlCC 64348 274 • • • • •
40 30 Autoranging 60128 270 • • • • • • • • • •
40 30 HP-IB Autoranging 6032A 278 • • • • • • • • •

• An option may be required to program with the specified method.
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40 30 CVlCC 6268B 272 • • • • • • • • •
40 50 CV/CC 6269B 272 • • • • • • • • •
50 0.2 CV/CC 6218B 265 •
50 0.5 PreCISion Current 6177C 285 • • • • • •
50 0.8 Precision Voltage 61l5A 284 • • • • • • • • •
50 1 Dual Output (50, 50 V) 6228B 268 • • • • • • • • •
±50 ±1 Bipolar PSA 6824A 283 • • • •
±50 ±1 Bipolar PSA 6826A 283 • • • • • • •
±50 ±1 Precision Voltage" 6l30C 282 • • •
50 4 HP-IB Autoranging 6002A 280 • • • • • • • • •

±50 ±5 Precision Voltage" 6129C 282 • • •
60 0.5 CVlCL 6206B 265 • • • •
60 1 CV/CC 6294A 268 • • • • • • • • •
60 3.3 Autoranging 6024A 270 • • • • • • • • • • •
60 3.3 HP-IB Autoranging 6038A 278 • • • • • • • • • •
60 15 CVlCC 6274B 272 • • • • • • • • •
60 17.5 Autoranging 6012B 270 • • • • • • • • • • •
60 17.5 HP-IB Autoranging 6032A 278 • • • • • • • • • •
64 50 CV/CC 6459A 274 • • • • • • •
64 150 CV/CC 6472C 274 • • • • • • • • •

±100 ±0.016 Precision Current" 6140A 282 • • •
100 0.1 CV/CC 6212B 265 •
100 0.25 Precision Current 6181C 285 • • • • • •
100 0.4 Precision Voltage 6115A 284 • • • • • • • • •

±100 ±0.5 Precision Voltage" 6131C 282 • • •
±100 ±0.5 Bipolar PSA 6827A 283 • • • • • • •
100 0.75 CVlCC 6299A 268 • • • • • • • • •
110 100 CV/CC 6475C 274 • • • • • • •
120 25 CVlCC 6443B 274 • • • • •
200 5 Autoranging 6010A 270 • • • • • • • • • •
200 5 HP-IB Autoranging 6030A 278 • • • • • • • • •
220 50 CVlCC 6477C 274 • • • • • • •
300 0.1 Precision Current 6186C 285 • • • • • •
300 35 CVlCC 6479C 274 • • • • • • •
320 0.1 CV/CC 6209B 265 • • • • • • •
440 25 CV/CC 6483C 274 • • • • • • •
500 20 CV/CC 6483C 274 • • • • • • •
600 1.5 CV/CC 6448B 274 • • • • •
600 15 CV/CC 6483C 274 • • • • • • •

• An option may be required to program with the specified method.
•• An HP 59301A ASCII to parallel convener is reqUired to operate this source on the HP-IB.
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POWER SUPPLIES
Power Supply Terms and Specification Definitions

Power Supply Terms
Ambient temperature: the temperature of the air immediately sur
rounding the power supply.
Auto-parallel operation: a master-slave connection of the outputs
of two or more supplies used for obtaining a current output greater
than can be obtained from one supply.
Autoranging power supply: a power supply that can provide maxi
mum rated power over a wide range of voltage and current without
external intervention to change range.
Auto-series operation: a master-slave connection of the outputs of
two or more supplies used for obtaining a voltage greater than can be
obtained from one supply.
Auto-tracking operation: a master-slave connection of two or more
supplies each of which has one of its output terminals in common with
one of the output terminals of all of the other supplies.
Complementary tracking: a master-slave interconnection of two
supplies in which the voltage of the slave is equal to or proportional to
that of the master and of opposite polarity with respect to a common
point.
Compliance voltage: the output voltage of a power supply operat
ing in the constant-current mode.
Constant-current (CC) power supply: a power supply that stabi
lizes output current with respect to changes in influence quantities.
Thus, for a change in load resistance, the output current remains con
stant while the output voltage changes by whatever amount necessary
to accomplish this.
Constant-voltage (CV) power supply: a power supply that stabi
lizes output voltage with respect to changes in influence quantities.
Thus, for a change in load resistance, the output voltage remains con
stant while the output current changes by whatever amount necessary
to accomplish this.
Constant-voltage/constant.current (CVICC) power supply: a
power supply that operates as a constant voltage power supply or a
constant-current power supply depending on load conditions. It acts
as a constant-voltage source for comparatively large values of load
resistance and as a constant-current source for comparatively small
values of load resistance.
Constant-voltage/current-Iimiting (CVlCL) power supply: a
power supply similar to a constant-voltage/constant-current supply
except that at comparatively small values of load resistance, its out
put current is limited instead of being stabilized.
Crowbar: see overvoltage protection.
Current limiting: the action of limiting the output current of a con
stant-voltage supply to some predetermined maximum value (fixed or
adjustable) and automatically restoring the output voltage to its nor
mal value when the overload or short circuit is removed. There are
three types of current limiting: I) by constant-voltage/constant-cur
rent crossover, 2) by decreasing the output voltage as the current in
creases, 3) by decreasing both voltage and current as the load
resistance decreases (referred to as foldback or cutback current
limiting).
Drift: the maximum change of an output voltage or current during an
8-hour period following a 30-minute warmup, with all influence and
control quantities maintained constant during the warm-up time and
the period of drift measurement. Drift includes both periodic and ran
dom deviations over the bandwidth from zero frequency (dc) to a
specified upper frequency limit (usually 20 Hz).
Load effect: formerly known as load regulation, load effect is the
change in the steady-state value of the stabilized output voltage or
current resulting from a full-load change in the load current of a con
stant-voltage supply or the load voltage of a constant-current supply,
with all other influence quantities maintained constant.
Load effect transient recovery time: the time interval between a
specified step change in the load current of a constant-voltage supply
(usually a full-load or 5-ampere change, whichever is smaller) or in
the load voltage of a constant-current supply and the instant when the
stabilized output quantity returns to and stays within the specified
transient recovery band.
Master-slave operation: a method of interconnecting two or more
supplies such that one of them (the master) serves to control the
others (the slaves). The outputs of the slave supplies always remain
equal to or proportional to the output of the master. The outputs of

the master supply and of one or more slaves may be connected in
series, in parallel, or with just their negative or positive output termi
nals in common. (See also complementary tracking.)
Nominal value: the value that exists "in name only," not the actual
value. For example, in the case of a power supply with a calibrated
output control, the nominal value is the value indicated by the control
setting. For a supply with a fixed output, the nominal output is the
output indicated on the nameplate. The nominal value of a 120-volt ±
10% line voltage is 120 volts.
Output impedance: the complex ratio of a sinusoidal voltage and
sinusoidal current at the output terminals, the one being caused by
the other and being of external origin.
Overcurrent protection: protection of the power supply and/or
connected equipment against excessive output current.
Overtemperature protection: protection of the power supply or
parts of it against temperatures exceeding specified values.
Overvoltage protection: protection of the power supply and/or
connected equipment against excessive output voltage. Overvoltage
protection is usually by means of a crowbar protection circuit, which
rapidly places a low resistance shunt across the supply's output termi
nals to reduce output voltage to a low value if a predetermined voltage
is exceeded. A supply equipped with an overvoltage crowbar must al
so be protected by a means of limiting or interrupting output current.
PARD (acronym for periodic and random deviation): the term
PARD replaces the former term ripple and noise. PARD is the peri
odic and random deviation of a dc output voltage or current from its
average value, over a specified bandwidth (20 Hz to 20 MHz) and
with all influence and control quantities maintained constant.
Programming speed: the maximum time required for the program
med output voltage or current to change from a specified initial value
(usually zero or maximum output) to a value within a specified toler
ance band of a specified newly programmed value (for most models
99.9% or 0.1 % of maximum output, respectively; 99% and I% for the
HP 6114A, 6115A, 6177C-6186C, and HP 6434B-6483C) following
the onset of a step change in an analog programming signal, or the
gating of a digital signal.
Remote control: also referred to as remote programming, remote
control is the setting of the power supply voltage, current, or other
function by means of an external control quantity such as a variable
resistance, voltage, or current, or a digital signal.
Remote sensing: remote sensing, or remote error sensing, is a
means by which a power supply monitors the stabilized voltage direct
ly at the load using extra sensing leads. The resulting circuit action
compensates for voltage drops in the load leads (up to a specified lim
it).
Resolution: for a bench supply, the smallest change in output voltage
or current that can be obtained using the front panel controls. For a
system supply, the smallest change that can be obtained using either
the front panel controls or a computer.
Reverse voltage protection: protection of the power supply against
reverse voltage applied at the output terminals.
Slave operation: see master-slave operation.
Source effect: formerly known as line regulation, source effect is the
change in the steady-state value of the stabilized output voltage on
current resulting from any change in the source voltage within its
specified range, with all other influence quantities maintained con
stant. Source effect may be measured at any output voltage and cur
rent within rating.
Temperature effect coefficient: the maximum steady-state
change in a power supply's output voltage or current per degree Celsi
us following a change in the ambient temperature within specified
limits, with all other influence quantities maintained constant.
Voltage limiting: the action of limiting the output voltage of a con
stant-current supply to some predetermined maximum value (fixed or
adjustable) and automatically restoring the output current to its nor
mal value when the load conditions are restored to normal. There are
two types of voltage limiting: I) by constant-voltage/constant-cur
rent crossover, 2) by decreasing the output current as the voltage in
creases.
Warm-up time: the time interval after switching on a power supply
until it complies with all performance specifications.



• HP 62128-62188 ... 10 watts output
• Compact, impact-resistant stackable case
• Short-circuit proof

POWER SUPPLIES
Laboratory: Single & Multiple Output, 10W to 3SW

Models 62008-62188 and 6234A-62378

• HP 62008-62098 ... 30 watts output
• Auto series, parallel, and tracking
• Remote sensing

Single Output: HP 62128-62188 Single Output: HP 62008-62098 Dual Output: HP 6234A

Description-Single Output Models
Models 62128-62188

These popular low-cost CVICC bench supplies are designed for
general laboratory use and are equipped with front-panel mounted
voltage and current controls, a combination volt/ammeter, and out
put binding posts. Output voltage and current are continuously varia
ble, via coarse and fine controls from 0 to 15% above the maximum
rated output. A switch selects either output voltage or current for dis
play on the panel meter.

Load connections are made via three binding posts. Either the + or
the - post may be grounded through an adjacent GND termi1ul or
the supply may be operated floating at up to 300 volts above ground.

The supplies can also be operated as constant current sources with
500 p.A load regulation. All of these models can be connected in series
or parallel.

The molded, impact-resistant case includes an interlocking feature
for stacking several units vertically, thus minimizing bench space re
quired for multiple supplies. Alternatively, up to three units can be
mounted side by side in a 19" rack using Rack Mounting Kit HP
14521 B. These supplies measure 86 H x 133 W x 368 mmD (3.40" x
5.25" x 8") and weigh 2 kg (4.4 lb).

Models 62008-62098
This series of low-cost bench supplies includes three models cover

ing an output voltage range from 0-20 V to 0--320 V. All models are
equipped with ten-turn voltage and current controls, (except the HP
6206B, which does not have a current control), volt/ampere meter,
meter function/range switch, and front and rear output terminals. In
addition, on the dual-range models (HP 6200B and 6206B), an out
put range switch permits the selection of either a high or a low output
voltage range.

The constant voltage/current limiting supply, HP 6206B, is short
circuit protected by a fixed current limiting circuit which is activated
at approximately 110% of rated load current. The current-limit point
can be reduced by changing the value of a single internal resistor. For
the constant voltage/constant current supplies, ten-turn current con
trols allow the current-limit point to be set to any value within the
current rating. Using these controls the CVICC supplies can also be
operated as constant-current sources.

Units may be bench operated or rack mounted individually or in
pairs using accessory rack mounting hardware.

All models in this group of supplies measure 89 H x 216 W x 317
mm D (3.50" x 8.50" x 12.50") and weigh 4.5 kg (10 Ib).

Description-Dual Output Models
Model 6234A

Model 6234A is a low-cost, dual-output bench power supply with
two independently adjustable and isolated power sources in one com
pact unit. Both of the dc power sources are of the constant voltage/
current limit type with each output voltage being adjustable continu
ously over a °to 25 V range. The maximum current available per
output is 0.2 A and is limited automatically to prevent overload.

The HP 6234A offers considerable flexibility to the user with out
put voltages that can be arranged to provide identical or different
voltages in any polarity combination with respect to 0 or other com
mon positive or nega tive voltage points. The outputs can also be con
nected in series to provide up to 50 V at 0.2 A. Both sources are fully
isolated to permit either of the output terminals to be grounded.

With pushbutton switches, users can select either voltage or cur
rent for each output to be monitored on the unit's meter. Other fea
tures include two multiple-turn controls for precise voltage setting,
regulation to 0.01%, and ripple and noise of less than 200 microvolts
rms.

With dimensions of only 93 mm high, 157 mm wide and 210 mm
deep (3.64" x 6.17" x 8.25"), the HP 6234A supply takes up a mini
mum amount of bench space. Its weight is 2.3 kg (5 Ib). The unit can
be powered from a 115 V or an optional 230 V, 47-63 Hz ac input,
(Option 028).

Model 6205C
This low-cost bench supply is equipped with ten-turn output volt

age controls, volt/ampere meter, meter function/ range switch, and
front and rear output terminals. In addition, an output range switch
permits the selection of either a high or a low output voltage range.

Model 6205C combines the versatility of a dual power supply with
the flexibility of auto-parallel and auto-series operation to extend the
output ratings of this supply to 20 V/1.2 A, 40 V/0.6 A, and 80 V/0.3
A. In addition, using the supply's auto-tracking capability, opposite



POWER SUPPLIES
Laboratory: Single & Multiple Output, 10W to 38W
Models 6200B-6218B and 6234A-6237B (cont.)

• Dual output to 24 watts
• Short-circuit proof
• Independent voltage controls

• Triple output to 38 watts
• Short circuit proof
• Tracking =t20 volt outputs

Dual Output: HP 6205C Triple Output: HP 6235A Triple Output: HP 62368, 62378

polarity voltages (±20 V, ±40 V) can conveniently be obtained from
this one supply.

This constant voltage/current limiting supply is short-circuit pro
tected by a fixed current limiting circuit which is activated at approxi
mately 110% of rated load current. The current-limit point can be
reduced by changing the value of a single internal resistor. Units may
be bench operated or rack mounted individually or in pairs using ac
cessory rack mounting hardware.

Description-Triple Output Models
HP 6235A

This compact, low-cost, three-in-one power supply is a handy addi
tion to the lab bench where single or multiple voltages are needed for
designing and testing breadboards and prototypes. The HP 6235A
delivers three adjustable dc output voltages: 0 to +6 V at 1 A, 0 to
+ 18 Vat 0.2 A, and 0 to -18 Vat 0.2 A. A single 0 to 36 volt output
at 0.2 A can also be obtained by connecting across the + 18 V and -18
V terminals.

The controls, meter, and binding posts are conveniently arranged
on the front panel. One voltage control simultaneously adjusts the
+ 18 V and -18 V outputs, which track one another and can be used
to power operational amplifiers and other circuits requiring balanced
positive and negative voltages. The supply's dual outputs have added
versatility with an adjustable tracking ratio control (TRACK) that
can set the negative output to a lower voltage than the positive output.
Once the tracking ratio control has established a voltage ratio be
tween the positive and negative outputs, the ratio remains constant as
the + 18 V voltage control is adjusted. A third control sets the 0 to +6
V output voltage.

The supply is a constant voltage/current limit type with each out
put voltage continuously adjustable over its range, while the maxi
mum current available is automatically limited to prevent over
loading. The power supply's outputs share a common terminal and
are isolated from chassis ground so that any output terminal can be
grounded if desired. Each output voltage or current can be quickly
selected and monitored with the push-button meter switches.

Model 6235A measures 89 H x 157 W x 210 mm D (3.5" x 6.17" x
8.25") and weighs 2.3 kg (5 lb).

HP 62368 and 62378
Mi~roprocessors,digital and linear integrated circuits, and displays

used In lab development frequently require triple output power sup
plies for operating prototypes. The HP 62368 and 62378 are valued
additio~s to the design bench due to their multiple output voltages,
small Size, ease of operation and application-related performance.

These compact constant voltage/current limiting supplies combine
oto ± 20 V tracking outputs rated at 0.5 A with a single output rated
at 0 to +6 volts at up to 2.5 A in the HP 62368, and 0 to + 18 volts at 1
A in the HP 62378.

Contr~ls, meters, and binding posts are logically arranged on a
~eatly laid out front panel. One voltage control simultaneously ad
Justs the 20 V and -20 V outputs, which track within I% to power
operational amplifiers. and circuits requiring balanced voltages. A
tracking ratio control can disable the 1: 1 tracking feature and set the
negative output to a lower voltage than that of the positive output.
Once the tracking ratio control has established a voltage ratio be
tween the positive and negative outputs, the ratio remains constant as
the ±20 V voltage control varies both outputs. Another voltage con
trol sets the 0 to +6 V (HP 62368) or 0 to + 18 V (HP 62378) output.

All outputs are protected against overload and short-circuit dam
age by fixed current limiting circuits. For any overload condition, the
+20 V and -20 V outputs in both models are limited to 0.55 A and
the + 18 V output in the HP 62378 is limited to 1.1 A. The overload
protection circuit for the +6 V output in the HP 62368 has a current
foldback characteristic that reduces the maximum available current
from about 2.75 A at a 6 V terminal voltage to 1 A at zero volts (or
short circuited). This foldback limiting characteristic maximizes the
available current in the important 5 to 6-volt range while minimizing
dissipation during overloads.
Anot~er protective feature safeguards sensitive load circuitry by

preventmg an output voltage overshoot when the supply is turned on
or off.

Separate dual-range panel meters allow both the voltage and cur
rent of any output to be monitored simultaneously. A three-position
SWitch selects the output which the meters will monitor.

80th models measure only 89 H x 216 W x 319 mm D (3.5" x 8.5" x
12.5") and weigh 4.3 kg (9.5 Ib).



Specifications

RATINGS PERFORMANCE GENERAL

DC Output Control Remote
Load Source PARD Mode and Control Power

Volts Amps HP Model Effect Effect rms/p-p Resolution Coefficients 115 Vac± 10% Options Price

SINGLE OUTPUT-I0 WATTS

0-10 0-1 62148 4mV 4mV 2OO~Vll mV eVlee •• 48-440 Hz 28 $370
5mVl75,.A 0.3 A, 28W

~25 DooM 62168 4mV 4mV 200 ~V/I mV CV/CC .. 48-440 Hz 28 $370
5mv120~A OJ A 28 W

0-50 ~.2 62181 4mV 4mV 2OO~VIl mV eVlee •• 48-440 Hz 28 $37C
IOmVl10pA 0.3 A. 28W

~100 ~.l 62128 8 mV 4mV 200 ~V/l mV CV/CC •• 48-440 Hz 28 $450
20mV/IO~A 03 A, 28 W

SINGLE OUTPUT-UP TO 30 WATTS

~ran:
eVlCe 200lW ± 1% 4B--440 Hz

0-1.5 05 kllIA .I< 10%
()'().75

6_
0.01%+ 4mV 0.01%+ 4mV 2011 ,NIl mV 10 mVI2 mA or 11,28 $600

I kllIA ± 10% 0.9 A, 70W
Dual range CV/CL 30001V ± 1% 48-440 Hz
~30 or ~I 62068 0.01% + 4 mV 0.01%+4 mV 200 ~V/l mV 10 mV/' I A. 66W 11,28 $600
Q-{i0 ~.5

0-320 Q..O.l 6ZG98 0.02%+2mV llO2%+ 2mV I mVl40mV eVice 300llIV ± 1% 48-63 Hz 28 $770
I 4OmVI2OO/lA 150kllIA .t 10% lA,SOW

DUAL OUTPUT-I0 WAnS

Dual output 104--127 Vac
~25 and 0.2 6234A 0.01% + 1mV 0.01% + 1mV 200 ~V/l mV Cv/CL .. 47-63 Hz 28 $450
~25 0.2 0.26A. 35 W

DUAL OUTPUT-24 WATIS

~~::i 2OOjlVl1 mV
eWCL 200llIV ± 1% 48-440 Hz.. 0.01%+4mV 0.01% +4mV lOn'IVl' 0,5 A, 50W 11,28 $650

40
TRIPLE OUTPUT-13 WATTS

Tri~le output
Ot06and ~I 8 mV 8 mV 1mV/5 mV CV/CL .. 47-63 Hz
oto 18 and ~.2 6235A 10 mV 15 mV 1mV/5 mV .. 0.26 A, 35 W 28 $480
oto -18 ~.2 10mV 15 mV 1mVI5 mV ..

TRIPLE OUTPUT-35 WAnS*

TTh!~
100

2.5

. 7~V~~~,
104--127 Vat 120

0.5 62368 0.01%+ 2mV 0.01% +2 mV 350 jlVl1..5 liN •• 47-63 Hz 220 $700
O.s 1.2 A, 112W 240

TRIPLE OUTPUT-3B WAnS*

Triple Output 104--127 Vac 100
oto +18 and I 47-63 Hz 120 $700
oto +20 and 05 62378 0.01% + 2mV 0.01% + 2 mV 350 ~Vl1.5 mV CVlCL .. 1.2 A, 112W 220
oto -20 0.5 70 mV/' 240

"fixed current limit
.,remote control not available*ae Input vo"age option must be specified when ordering

Option Descriptions

011: internal overvoltage protection crowbar. Protects
delicate loads against power supply failure or operator
error. Dual output models have dual crowbars.

HP 6200B, 6206B
HP 6205C

028: 230 Vac ± 10%, single phase input. Consists of
reconnecting power transformer taps, and other compo
nents where necessary.
040: Multiprogrammer interface. Prepares HP 6205C
power supplies for resistance programming by the HP
6940B or 6942A Multiprogrammer
100: 87-106 Vac, 47-63 Hz, single phase input

add $100
add $200

NC

add $76

NC

120: 104-127 Vac, 47-63 Hz, single phase input
220: 191-233 Vac, 47-63 Hz, single phase input
240: 208-250 Vac, 47-63 Hz, single phase input
910: one additional operating and service manual is
shipped with each power supply
HP 6200B-6237B

Accessories
HP 14513A: rack kit for one HP 6200-6209B, 62368,
or 62378 supply
HP 14523A: rack kit for two of the above power sup
plies
HP 145218: rack kit for one, two or three HP 62] 2B
6218B power supplies

NC
NC
NC

add $5.10

$56

$30

$85



POWER SUPPLIES
General Purpose: 25-200 W Output
Models 6227B-6299A

• Constant voltage/constant current operation
• Remote sensing and programming
• Auto-series, -parallel, & -tracking operation

HP 6281A, 6284A, 6289A,
6294A, 6299A

Description
HP 6281A-6299A Single Output

This series of medium-power constant voltage/constant current
power supplies is available in two power ranges: 37-75 watts (pack
aged in 3Y2-inch high half-rack cases) and 100-200 watts (packaged
in 5\4-inch high half-rack cases). All models except HP 6294A and
6299A have separate coarse and fine voltage and current controls that
allow the voltage and current outputs to be varied from zero to the
maximum rated values. The latter two models have ten-turn voltage
controls. Crossover from constant voltage to constant current opera
tion occurs automatically when the load current exceeds the value
established by the current control settings. A four-position meter
function switch selects either of two output voltage or output current
ranges (XI, XO.1) for display on the panel meter.

The 37-75 watt models are of the series-regulated type. They have
excellent regulation and ripple characteristics and include a special
output-capacitor discharge circuit for improved programming speed.
The 100-200 watt models employ a series-regulator/SCR-preregu
lator configuration to achieve the high efficiency necessary for a con
vection-cooled package of this size. They also have excellent
regulation, low ripple and noise, and moderate programming speeds.

Specifications

• Front and rear output terminals
• Floating output-use as positive or negative source
• Bench or rack mounting

HP 6282A, 6286A,
6291 A, 6296A

HP 6253A and 6255A Dual Output
These versatile dual-output models each contain two identical, in

dependently adjustable 60 watt power supplies in a full-rack width
case. The regulator, voltage and current control, and metering cir
cuits of each section of the supply are electrically identical to those of
the individual 37-75 watt models described above.

By combining the versatility of a dual power supply with the flexi
bility of auto-series and auto-parallel operation, twice the maximum
rated output voltage or current of each section can be obtained from
the one supply. In addition, using the supply's auto-tracking capabil
ity, opposite-polarity voltages (±20 V for HP 6253A or ±40 V for HP
6255A) are possible.

HP 62278 and 62288 Dual Output
These versatile lab supplies each house two identical 50 W regulat

ed power supplies. A convenient front panel switch selects either inde
pendent or tracking operation. In the track mode, the right supply
tracks the left within 0.2% ±2 mY. The tracking mode is especially
useful for powering operational amplifiers, push-pull stages, deflec
tion systems, or any application where plus and minus voltages must
track with insignificant error. The independent mode permits opera
tion of the two supplies individually, in auto-parallel or in auto
series.

RATINGS PERFORMANCE
DC Output Load Effect Source Effect PARD (rms/p"p) Drift {stability}

Volts Amperes HP Model Voltage Current Voltage Current Voltage Current Voltage Current
0..-7.5 o-s 6281A 5mV 0.01% f 250 "" 0.01% + 250 uA 2OO.Vll mV 41llA rms ",g -'.4'"
0-10 0-10 6282A 0.01% + 1 mV 0.05% + 1 mA 0.01% + 1 mV 0.05% + 1 mA 500 ~V/25 mV 5 mA rms 0.1% + 2.5 mV 0.1% + 25 rnA

t~ ~ 0.01% .250 /IA I A A_. A _U G/IA 2OO~VlI mV !1llA I 'I. ~ ,~ ..\1 OJ'll> f1.5mAI W'.N • ,y,

0-20 0-3 6284A 0.01% + 4 mV 0.01% + 250 /IA 0.01% + 2 mV 0.01%+ 250 ~A 200 ~Vll mV 2 mA rms 0.1% + 2.5 mV 0.1% - 7.5 rnA

6-20 6-10 6286A 0.Ql'N! + 1mV 0.05%+ 1 nlA 0.011 + 1mv.' O.OS% + 1 rnA 5OO~Vl25 mV 5IM rms O.l%+2.5mV n ,g "._.

0-25 0-2
62218· 0.01% + 1 mV 0.01% + 250 ~A 1 mV l00/IA 250 ~V/4 mV 250 /1A12 mA 0.2% + 2 mV 0.2% + 3 rnA0-25 0-2

~ tl:~ l/IA
...•

5OO/IA rms
A,g

·'.SmV - ....~ •..
0-40 0-1.5 6289A 0.01% + 2 mV 0.01% + 250 uA 0.01% + 2 mV 0.01% + 250 uA 200 ~V/l mV 500 uA rms 0.1% + 2.5 mV 0.1% +4 rnA

0-40 o-s 6291A 0.01% +1 mV 0.05% +1 mA 0.01%+ 1mV I 6.05QH 1rnA 3rnArms -".4 nn 0.1% + 12.5rnA
0-50 0-1

62288· 001%+lmV 0.01% + 250 ~A 1 mV l00uA 250 ~V14 mV 250 /1A12 rnA 0.2% +2 mV 0.2% + 1.5 mA0-50 0-1
0-60 6-1 6294A nn,oc o_v 0.01% + 250 uA 0.01% +250 /IA 200ltWI mV 5OQ"Arms OJ%+ 2.5 mV 0.1%+ 2.5 rnA
Q-{i0 0-3 6296A 0.01% + I mV 005% + 1rnA 0.01% +I mV 0.05% + I rnA 500 ~V125 mV 3rnA rms 0.1% + 2.5 mV 0.1% +7.5 mA

0..100 ()"o.75 6299A 0.01% +2 mV 0.01% + 250 uA I\IlI ..... '~1l,,4 'WI ..,,"_It 500uArms ","'- ".
'Models 62278,62288, 6253A, and 6255A contain two identical, independently-adjustabie power supplies.
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HP 6253A, 6255A

Each side of the dual supply can be operated as a constant voltage
or constant current source, and each has its own crowbar for
overvoltage protection. In the tracking mode, an overvoltage condi
tion in either supply trips both crowbars. The power supply outputs
are isolated up to 300 V from output to chassis or output to output.

Specifications-General
Load effect transient recovery: time, 50 /LS; level, 15 mV.
Meter accuracy: 3% of full scale.
Power: standard input voltage is 115 V ac ± 10%. Order Option 028
for 230 V ac ± 10% operation. Input power frequency, maximum in
put current, maximum power consumption are:
HP 6227B and 6228B, 48-63 Hz, 2.7 A, 260 W;
HP 6253A, 48-440 Hz, 2.6 A, 235 W; HP 6255A, 48-440 Hz, 2.6 A,
235 W; HP 6281A, 48-440 Hz, 1.3 A, 118 W; HP 6282A, 57-63 Hz,
3.5 A, 200 W; HP 6284A, 48-440 Hz, 1.5 A, 128 W; HP 6286A,
57-63 Hz, 5.5 A, 320 W; HP 6289A, 48-440 Hz, L3 A, 110 W; HP
6291A, 57-63 Hz, 5.5 A, 280 W; HP 6294A, 48-440 Hz, 1.3 A, 114
W; HP 6296A, 57-63 Hz, 4.5 A, 250 W; HP 6299A, 48-440 Hz, 1.5
A,135W.
Size: 6227B, 6228B: 155 H x 197 W x 309.55 mm D (6'/32" X72132" x
12'/16").
HP 6253A, 6255A: 87 H x 483 W x 403 mm D (3 7/16' x 19" x 15'/8").
HP 6281A, 6284A, 6289A, 6294A, 6299A: 87 H x 209 W x 398 mm
D (37/16" X87/32" X 15'/8").
HP 6282A, 6286A, 6291A, 6296A: 131 H x 210 W x 435 mm D (Sf,,"
x 8'/4" X 17'/8").

Option Descriptions
005: 50 Hz ac input: optimizes power supplies that reo N /e
quire adjustment/modification for 50 Hz operation.
010: Chassis slides. Enable convenient access to rack- add S160
mounted power supply for maintenance.

Specifications, continued

REMOTE CONTROL fEATURES

HP 62278, 62288

011: Internal overvoltage protection crowbar. Protects
sensitive loads against power supply failure or operator
error. Monitors the output voltage and places a virtual
short circuit (conducting SCR) across load after preset
trip voltage is exceeded.
HP 6281A, 6284A, 6289A, 6294A, 6299A
HP 6282A, 6286A, 6291A, 6296A
HP 6253A, 6255A
028: 230 Vac ± 10%, single-phase input. Factory modi
fication reconnects the multi-tap input power trans
former for 230 V operation.
040: Interfacing for Multiprogrammer operation.
Prepares standard HP power supplies for resistance
programming by the HP 6940B or 6942A. Price per
output.
910: one additional operating and service manual
shipped with the power supply
HP 6253A, 6255A, 6227B, 6228B
HP 6281A, 6282A, 6284A, 6286A, 6289A, 6291A,
6294A, 6296A, 6299A

Accessories
HP 14513A: 3.5 in. high rack kit for one HP 6281A,
6284A, 6289A, 6294A, 6299A
HP 14523A: 3.5 in. high rack kit for two above supplies
HP 14515A: 5.25 in. high rack kit for one HP 6282A,
6286A, 6291A, 6296A
HP 14525A: 5.25 in. high rack kit for two above sup
plies
HP 5060-8760: blank filler panel for HP 6227B, 6228B
HP 5060-8762: adapter frame for rack mounting one or
two HP 6227B, 6228B

GENERAL

add$125
add $205
add $205

N/C

add $76

add $7.50
add $5.10

$56

$30
$61

$35

$36
$115

I~h . 'N I eMniA • '1I4t 11 10.33 130 Iso l400ms IlOOms 12.5-23 14% 2V 112.7 kg/28 17.7 kgl39 IbI<'N'" , ,,,'"

200 {W ±I% 500 OIA ±10% 1VN±I% 0.33 VIA ±1O% 30 ms 80 ms 400 ms lOOms 25-23 V 4% +2 V 6.4 kgi141b 7.2 kgi16 Ib
""".... ".... 11 VN ;,IIfo 100 mVfA ,,10% 150ms 1150ms 19s 170ms I2-22 V 7% + I V 10.8 kg/26 Ib 13.1 kgl291b

200 ON ±1% 500 OIA ±IO% I VN±I% .5 VIA ±IO% 40 ms 200 ms 400 ms 75 ms 5·28 V 7% + 1.5 V II kal24lb 12.9 kg/28 Ib

I?MOM ell!< I rru>n.. ".... 11 '" ,,. 'hM 115 145 !200 ms l40ms 12.5-44 14% 112.7 kgI28 17.7 kgl39lb

200 ON ±I% 500 OIA ±lO% 1VN ±1% 0.66 VIA ±IO% 15 ms 45 ms 200 ms 40ms 25-44 V 4% +2V 6.4 kgi141b 7.2 kg/16 Ib
I200WV :1% 11 VN ",1% 200 mViA ,,10% 1275ms I275 ms l13s ItI~ ms 10-4.1 17%+ 1V ' , ••_..< •• 12.7 kgl281b

200 ON ±I% I kll/A ±IO% I VN±I% I VIA ±10% 50 ms 350 ms I s 50 ms 5-55 V 7% + 1.5 V11 ka124 Ib 129 kg/28 Ib

1.:JW1IIHI'Ib .1 klVA :10% 11 V/V:l% 1VIA ±10% 25ms ISOms :2s 1175 ms 15-65 V 4%+ 2V 5.9 kg/131b 6.8 kglI5 tb

300{W±1% 5001l/A ±10% I VN±I% 333 mV/A ±10% 600 ms 600 ms 5s 200 ms ~6V 7% + 1V 11.3 kg/25 Ib 12.7 kg/28 Ib

'_'''''VN 11 VN",I% 11.3 VIA ,,10% 125ms 1200ms 11.5 s l200ms 120-1Q6V 14%+2V 15.9 kw'13lb 6.8 kglI51b

Resistance Coefficient
Voltage Current

200 {W ±l% 100 OIA ±10%

Voltage Coefficient

Voltage Current
I vrv ;,1'h 0.2 VIA ±10%
1 VN ±l% 100 mV/A ±lO%

Speed, UP' Speed, DOWN' Overvoltage
NL fL NL fL Range Margin Net

II ms 12 ms 110 ms 16 ms 12.5-10 V 4% +2V 6.4 kgl14 Ib
70 ms 200 ms 9s 40 ms 1-13 V 7% + I V 11.3 kg/25 Ib

Weight
Shipping

7.2 kg/161b
136 kg/30 Ib

OptionSA Price

11,28,40 $850

5. 11.28.40 $1000

\10, $1350

11,28,40 $700
5,11,28 $1050

40 $1650

110, $1350

11,28,40 $700

15,11.28 $1C50

40 $1650

11,28,40 $750

5. 11,28 $1050

111.28.40 $750

'UP increasing output voltage. NL No output load current. FL Full rated outpulload current.



POWER SUPPLIES
Autoranging Power Supplies
Models 6010A, 6011A, 60128, 6023A, and 6024A

• Complete front panel control/display
• Constant voltage/constant current operation
• Remote programming and sensing

• Autoranging output
• High efficiency, compact, and light weight
• Ten-turn voltage and current controls

HP 6024A HP 6010A, 6011A, 60128 HP 6023A

HP Model 6023A is stable when operating in the CC mode into in
ductive loads up to one henry. HP Models 6010A, 601lA and 6012B
are stable when operating in the CC mode into inductive loads up to
100 mH, and a special modification is available for these three models
to assure stability with loads up to ten henries.

System Features
The output voltage and current of these supplies can be remotely

controlled with either 0-5 volt or 0-4000 ohm analog programming
signals. The actual output levels can be monitored without complicat
ed external circuitry by connecting DVMs to the buffered 0-5 volt
monitor outputs. All programming and monitoring signals are refer
enced to the same common and are accessed through the rear panel
barrier strip.

Either terminal may be grounded, or floated up to ± 240 volts from
chassis ground for the HP 60 II A, 6012B and 6023A, and ±550 volts
for the HP 60 lOA.

If more output voltage or current is needed than a single unit can
provide, auto-series or auto-parallel configurations can be used. Up to
four 1000-watt units, or up to two 200-watt units can be connected in
auto-parallel, and any combination can be used in auto-series provid
ing up to 240 volts total (550 Vdc for HP 6010A) from chassis ground
including output voltage. Remote sensing can be used to maintain the
CV load effect specification at the load with up to 0.5 volt drop per
load lead and sense wires that are less than 0.2 ohm per lead. Opera
tion is possible with up to 2.0 volts per lead; however, load effect speci
fication may be degraded. For more system control and monitoring
capabilities, see Option 002.

Description
HP Models 6010A, 6011A, 60128, and 6023A

This versatile family of dc power supplies provides laboratory
grade performance along with many features to meet both laboratory
and system needs.

Ten-turn front panel controls provide the means to precisely adjust
the output voltage and current. The settings of these controls can be
observed on the front panel meters by pressing the Display Settings
button. This allows the current limit to be set when operating in the
CV mode without shorting the output terminals and the voltage limit
to be set when operating in the CC mode without opening the load
leads.

Three and one-half digit front panel meters provide a convenient
means for monitoring the output voltage and current. The accuracy of
these meters allow them to replace external DVMs and monitor resis
tors in many applications that require monitoring of the power supply
output.

The overvoltage protection (OVP) trip level can also be displayed
on the front panel meters, allowing the trip level to be accurately ad
justed without actually activating the OVP circuitry or disconnecting
loads. In addition to the protection provided to the power supply and
load by the OVP, these supplies also have protection against operat
ing under excessive ac line or thermal conditions.

As autoranging power supplies, these units can operate at their
maximum rated power over a wide and continuous range of voltage
and current combinations. This often allows both present and future
requirements to be satisfied with fewer supplies.

Specifications

Ratings

Autoranging Output

Load Effect

Regulation

Source Effect



Generalized autoranging output characteristic curve

These features can all be taken advantage of with an HP 6940B or
6942A Multiprogrammer instrument sub-system configured with an
HP 69S20A or 69709A Power Supply Programming Card. The Mul
tiprogrammer provides a cost-effective solution for controlling a
group of power supplies, and also can provide many other digital and
analog monitoring and control functions, all on the HP-IB. The volt
age and current programming resolution available with either card is
1/1000th of full scale.

The features available with Option 002 can also be interfaced to
your own external circuitry rather than an HP Multiprogrammer.

HP Model 6024A
As an autoranging dc power supply, the HP 6024A can provide 200

watts over a wide and continuous range of voltage and current combi
nations, with maximums of 60 volts and 10iamperes. This provides
greater flexibility than traditional power supplies that have only one
maximum power point.

Ten-turn potentiometers provide precise control of the output volt
age and current. The output levels can be observed on the separate
front panel voltage and current meters. Terminals are available on
both the front and rear panel for load connections.

The built-in OVP is adjustable from the front panel. Other protec
tion features include over-temperature and high ac line detection.

The HP 6024A has many system oriented features. It can be re
motely programmed with O-S volt or 0-2500 ohm analog signals. The
output current can be easily monitored without an external shunt
with the proportional 0-5 volt buffered monitor output. Remote sens
ing can be used to eliminate the effects of voltage drops in the load
leads, and either terminal may be floated up to ±240 volts from chas
sis ground. Several units can be combined in auto-series, auto-paral
lel, and auto-tracking configurations, further increasing the HP
6024A's flexibility.
For more system features, see Option 002.

General Specifications
Dimensions
HP 6010A, 6011A and 60128: 132.6 mm H x 42S.S mm W x S16.4
mm D (S.2" x 16.75" x 20.33").
HP 6023A: 170.6 mm H x 208.8 mm W x 453.9 mm D (6.72" x 8.22"
x 17.872").
HP 6024A: 133.4 mm H x 212.3 mm W x 415.33 D (5.2S" x 8.36" x
16.3S").

Ip,

Ordering Information Price
Option Descriptions
002: provides extra programming and monitoring ca- "'10.00

pabilities for system use. A card inserted into the
power supply is accessible through a 37-pin con-
nector on the rear panel. It provides easy access to
the control and monitor signals available on
standard units, as well as these additional fea-
tures:

• OVP trip and reset
• power supply inhibit
• status bits indicating CV mode, CC mode, unregulated output,

OVP tripped, overtemperature condition, and ac line drop-out
• remote programming via a 0-2 rnA current sink
• bias supplies for your circuitry: +5 volts at 100 rnA, + IS volts at 7S

mA, and -IS volts at 75 mAo
• buffered O-S volt outputs representing both the output voltage and

output current. (HP 6010A, 6011A, 6012B, and 6023A provide
this feature standard, but HP 6024A only provides a scaled O-S volt
output to represent the output current, not the output voltage.)

• programmable remote/local for use when programming with a
current sink.

100: 87-106 Vac, 48-63 Hz, HP 6024A Only! This op
tion is for use in Japan only. The power supply
output power is 75% of the output power available
with the other line voltage options. For HP 6024A
only,

120: 104 to 127 Vac, 48-63 Hz.
220: 191 to 233 Vac, 48-63 Hz,
240: 208 to 250 Vac, 48-63 Hz.
800: Rack-mount kit for two units side by side. This

applies to HP 6023A and 6024A only.
HP 6023A
HP 6024A

908: Rack-mount kit for a single unit. A blank filler
panel is supplied when ordered for half rack width
units.

HP 6010A, 6011A, 6012B
HP 6023A
HP 6024A

910: One extra operating and service manual shipped
with each power supply.

HP 6023A, 6024A
HP 6010A, 6011A, 6012B

N/C
N/C
N/C
N/C

$72.00
$70.00

$30.00
$80.00
$5350

$10.00
$IS.OO

Programming Response Time General'
UP DOWN

PARD (rml/p"p)
20111·2011Hz AC Input Current Weight kg (Ibs)

Settling Full Full Light Load 100 120 220 240
Voltage Currenl Band Load No Load Load Time Load Vac Vac Vac Vac Nel Shipping Price

3% 15~ 5mV lOOms lOOms 200m! 6.5 3t 3.6 8,p(19) 10,$(2$) $1550
3llmV A A

8'" 120~ 30mV 300 ms 300 ms 500 ms 15 sec 500 24 15 14 16.8(37) 222 (49)
50 mV

- A A A $2200

3~ smy 60mV 200ms 200ms 300ms ()~ 5; 5,3 .2
i
9 2.7 5.4(12) 7.3.(16) $1220

3llmV A A

8/{ 2Sy 90mV 300 ms 300ms 2.0 sec 3.0 sec 1000 24 15 14 15.9 (35) 213 (47)
40 mV - A A A $2100

22,% 15my :lOOmV :lOOms :lOOms 600ms 3.5 sec ~n - 24 15 14 16.3(36) 21.7 (48) $2200
SOmv A A A

• An ae input option must be specified when ordering.



POWER SUPPLIES
General Purpose: 1202000 W Output
Models 62598-62748

• Built-in overvoltage protection
• Const3"t vOll&.ge/constant current operation
• Remote pro\jrammlng anc sensing

• Remote sensing
• Auto-series, -parallel, and -tracking operation
• ~50 j.LS load transient recovery

• • •
••

HP 62638,62668,62718

HP 62648, 62678

HP 62598, 62608, 62618, 62688, 62698

HP 62748

• • • • •

Description
Models 62598-62748

This series of high-performance constant voltage/constant cur
rent supplies includes twelve models with output rating from 10 to 60
V. All models employ a transistor series-regulator/triac-preregulator
circuit to achieve high efficiency, excellent regulation, low ripple and
noise, and moderate programming speeds in a compact full-rack
width package.

Separate coarse and fine voltage and current controls allow the
voltage and current outputs to be varied from zero to the maximum
rated value, crossover from constant voltage to constant current oper
ation occurs automatically when the toad current exceeds the value
established by the current control settings.

Additional features include built-in overvoltage crowbar protec
tion; remote error sensing; and auto-series, auto-parallel, and auto
tracking operation. The crowbar trip point adjustment and associated
overvoltage indicator are conveniently located on the front panel.

Speciflcatlonst
RATINGS PERFORMANCE

DC Output Load Effect Source Effect PARD (rmsjp-p) Drift (stability)

Volts Ampern

0-10 0-50

0-10 0-100

0-20 0-10

HP Model

62598

62608

6263B

Voltage

0.01% +2OO~V

0.01%+ 200 ~V

0.01%+ 200 ~V

Current

0.02% +I mA

0.02% +2 mA

0.02% + 500 p.A

Voltage Current

0.01% + 2OO~V 0.02% + I mA

0.01%+ 200 ~V 0.02% +2mA
'. f\(\'><!t. • <M

Voltage Current

500 ~V/5 mV 25 mA rms

500 ~V/5 mV 50 mA rms

2ooW/IO mV 3mA rms

Voltage Current

0.03% + 2mV 0.03% +10-';;"
0.03% +2 mV 0.03% +20 mA

0.03% +500 ~V 0.03% + 6mA

0.03% +500 ~V 003% +3 mA

0.03% +5 mA

0.03% +5mA

0.03% +2 mV

0.03% +2 mV

0.03% +2mV

0.03% + 500 ~V 0.03% + 6 mA
n n~<i ... ? mV 0.03% + 10 mA

0.03% +2mV 0.03% +3 rnA
I mV/5 mV 20 mA rms

200 ~V120 mV 5 mA rms

200 ~V!lO mV 3 mA rms

200 ~V!lO mV 5mA rms

500 ~V/5 mV 25 mArros

1mVl5 mV 25 rnA rms

200 ~V/IO mV 3mA rms

0.02% +2 mA

0.02% +500 p.A

0.02% +500 ~A

0.02% +2mA

0.02% +500 p.A

0.02% + 500 p.A

0.02%+ I mA

0.01% +200 ~V

0.01% +200 ~V

0.01%+200 ~V

0.01% + 200 pV

0.02% +500 p.A

0.02% +500 ~A

0.02% +2 mA

0.02% +500 p.A

0.02% + 500 ~A

0.02%+ IroA

0.02%+2mA

0.01%+200 ~V

0.01% +200 ~V

0.01% +200 pV

0.01% +200 ~V

0.01% + 200 ~V

0.01%+ 200~V

62748

6267B

62668

62688

62648

626IB

6269B

0-40 0-30

Q-4(J 0-10

Q-60 0-15

Q-4(J 0-50

0-40 0-5

0-20 0-20

0-20 0-50

tReler to page 264 for complete specification definitions.



Size
HP 6263B, 6266B: 83.7 H x 483 W x 479.4 mm D (3.296" x 19" x
18.875").
HP 6264B, 6267B, 6274B: 127 H x 483 W x 479.4 mm D (5.00" x 19"
x 18.875").
HP 6259B, 6260B, 6261 B, 6268B, 6269B: 173 H x 483 W x 479.4
mm D; (6.812" x 19" x 18.875").

Auto-series, auto-parallel, and auto-tracking connections should
ordinarily include no more than three supplies. If a specific applica
tion requires the use of more than three supplies in any of the three
connections, consult your local HP field Engineer for additional in
formation.

Al! dc output, ac input, sensing, control, and programming connec
tions are made to rear-panel terminals. Either the positive or negative
output terminal may be grounded or the supplies may be operated
floating at up to 300 volts above ground. Models 6263B, 6264B,
6266B and 6267B are convection cooled. All other models in this se
ries employ cooling fans. Models which output more than 200 watts
are equipped with terminal blocks for ac input and are not shipped
with line cords.

Specification-General
Load effect transient recovery: time, 50 /LS; Level, 10 mY.
Resolution: voltage control, less than 0.02%; current contro\, less
than 0.15%.
Temperature coefficient per °C: 0.01 % of output plus 200 /LV'
Temperature ratings: operating, 0 to 55°C; storage, -40 to 75°C.
Remote control programming: these power supplies are capable of
being programmed in constant voltage and constant current opera
tion by using an external resistance or dc voltage with coefficients as
shown in the table below.

Rear terminal wiring configurations for remote control operation
are specified in the operating and service manual supplied with the
power supply. For remote control programming procedures and tim
ing considerations, contact your local HP field engineer.
Power: input voltage tolerance is ±IO%, 57-63 Hz. For other input
voltage and frequency options available, see option listing in the spec
ifications table below. Standard input voltage, maximum input cur
rent, and maximum power are:
HP 6259B, 230 V ac, 6 A, 850 W;
HP 6260B, 230 V ac, 12 A, 1600 W;
HP 6263B, 115 V ac, 4.5 A, 350 W;
HP 6266B, 115 V ac, 4 A, 325 W;
HP 6268B, 230 V ac, 12 A, 1600 W;
HP 6261B, 230 V ac, 12 A 1500 W;
HP 6264B, 115 V ac, 8 A, 600 W;
HP 6267B, 115 V ac, 8 A, 550 W;
HP 62698, 230 V ac, 18 A, 2500 W;
HP 6274B, 115 Vac, 15 A, 1200 W;

Option Descriptions
005: 50 Hz ac input: optimizes power supplies that
require adjustment/modification for 50 Hz operation.
010: chassis slides. For access to rack mounted power
supplies: HP 6263B, 6264B, 6266B, 6267B
HP 6274B, 6259B, 6260B, 6261 B, 6268B, 6269B
016: Model 6260B only. 115 Vac ± 10% single phase
input. Consists of replacing power transformer and cir
cuit breaker, and reconnecting bias transformer, RFI
choke and fans.
022: voltage and current programming adjust. Allows
the V and I programming coefficients and zero output
to be conveniently adjusted to 0.1 % accuracy via access
holes in the rear panel. Consists of four potentiometers
and resistors located inside the rear panel.
026: 115 Vac ± 10%, single phase input. Consists of
replacing the input circuit breaker and reconnecting the
power transformer, bias transformer, RFI choke, and
fans. Models 6259B, 6261B and 6268B only.
027: 208 Vac, ± 10%, single phase input. Consists of
reconnecting power transformer taps, and other compo
nents where necessary.
028: 230 Vac ± 10%, single phase input. Consists of
reconnecting power transformer taps, and other compo
nents where necessary.
040: Multiprogrammer interface. Prepares standard
HP power supplies for resistance programming by the
HP 6942A or 6940B Multiprogrammers. This option
includes Option 022, special calibration, and protection
check-out procedures (where required).
910: one additional operating and service manual
shipped with each power supply. HP 6259B-62748

Price

N/C

add $86
add $160
add $120

add $61

N/C

N/C

;..J/C

add $76

add $7.50

AC line connections: three wire, five foot ac power cord inc\ud
ed-HP 6263B and 6266B.

Three-terminal barrier strip provided on power supply for ac power
connections-HP 6259B, 6260B, 6261 B, 6264B, 6267B, 6268B,
62698 and 6274B.

dc rIf" IISjpec Ica on8, on mue
REMOTE CONTROL FEATURES GENERAL

Resistance Coefl. Voltage Coefl. Speed Up' Speed Down' OV8f'1oltage Weight

Voltage Current Voltage Current NL FL NL FL Range Margin Net Shipping Options Price

t.WlJIV"!lII A nlA L ItICI. 1 VIV .n, lnMVlA dO'" 10ms 10ms 2-12 V I 5%+ 2V >I , "nICO I. 5, 10, 22, 26, 27,40 $1775

200 UN ±I% 2 WA ,,10% I VN"I% 5 mViA ±IO% 70 ms 70ms 200ms 75 ms 2-12 V 5% +2V 439 kg/97 Ib 48 kg/106 Ib 5,10, 16,22,27.40 $2105

"""""' "" ,IV> n,. H"" I VN±l% on '" 'M 1150 ms I150ms h l350ms 2-23 V !5't>+ 1V >< _".n 18.6 kW411b 5. 10."' " ,. At\ $1450

200 UN ±I% IOWA ±lO% I VIV ±I% 25 mViA ±IO% 140ms 140 ms 10 s 150 ms 2.5-23V 5% +I V 21.3 kg/471b 24.5 kg/54 Ib 5.10,22.27,28.40 $1500
"""/\AI.,"- AnlA dOli, I VN±I% .n "" >ROC 1150ms I150ms 2-23 V I S.% +2 V . '0" ,.:no.;: -;:;- -;;;:;-

5:-10, 22, 26, 27, 40 $1880I J'MIIlVO'ID

200 nN ±l% 200 WA ±IO% 1VN±I% 100 mV/A ±IO% 275 ms 275 ms 13 s 1.5s 2$-45 V 5% +1V 15.4 kg/341b 18.6 kg/41 Ib 5, 10, 22, 27, 28,40 $1400
""n'.. ,~ lOOll/A ±lO% 1VN.,I% 'n ". I275ms !275ms 13 s 14.~V 5.%+ 1V i 11.l kgl39 Ib 5:-10,22.27,28,40 $1450Il:l\Ims ''''' IU

200 ll/V .1% 6 WA ±IO% 1VIV ±I% 16.7 mV/A ±IO% 300ms 300 ms Is 650 ms 4-45 V 5% +I V 34.4 kg/76 Ib 381 kg/84 Ib 5, 10,22,26,27,40 $1830

200llIV .,1% 4 iliA *10% IVN.,I%
,n_"..._ I350ms I350ms I s leooms 4-45 V 5.%+ 1V

;;;".~ 44 kg/9S Ib -s.fo.22, 27, 40 $1925

300 DN ±1% 67 niA ±IO% 1VN±l% 33.3 mViA ±IOo/, 600 ms 600 ms 40s 800 ms 6-{i6V 5% +1 V 21.7 kg/481b 24.5 kg/54 Ib 5, 10, 22, 27, 28, 40 $1600

'Up increasing output voltage. NL No output load current. FL Full rated output load current



POWER SUPPLIES
General Purpose: 300-11,000 W Output
Models 6434B-6483C

• Outstanding value-low cost/watt
• Up to 75% efficiency at fUll output
• Constant voltage/constant current operation
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HP 6434B-6483C

Description

This series of SCR-regulated power supplies is designed for medi
um to high-power applications requiring a fixed or variable dc source
with moderate regulation and ripple. For supplies with better regula
tion, faster response time, and lower ripple, see models HP
6259B-6274B on page 272.

Operating Features
All supplies in this series are of the constant voltage/constant cur

rent type. Large easy-to-read panel meters continuously monitor out
put voltage current.

Input and output power, remote sensing, remote programming, and
auto-series, -parallel, and -tracking connections are made to bus bars
and terminal blocks on the rear panel.

Protective Features
In addition to the overload protection inherent in constant voltage/

constant current operation, there are many other built-in protective
features included in these supplies. The features vary within the three
model classifications as follows:
HP 6434B-6448B: (1) Reverse voltage protection. (2) Fused ac in
put.
HP 6453A, 6458B, 6459A: (1) AC line loss protection circuit
monitors 3-phase input and cuts off SCR's and opens output bus if a
phase drops out; operation resumes when ac input returns to normal.
(2) 3-phase input circuit breaker. (3) Optional internal crowbar (Op
tion 006) protects load from overvoltage condition.
HP 6464C-6483C: (1) High-temperature protection thermostat
opens input to power transformer and lights front panel indicator if
supply overheats. (2) Prolonged overload protection circuit is activated
and lights front panel indicator if output current exceeds approximate
ly 115% of maximum rating. (3) Optional internal crowbar (except on
HP 6464C) protects load from overvoltage condition. (4) Turn-on cir
cuit limits peak line current during start-up into low impedance loads.
(5) Phase-balance circuit permits operation with line-to-line input volt
age imbalance up to 8%. (6) Overcurrent and over-voltage circuits of
master slave supplies used in auto-series, -parallel, or -tracking opera
tion can be interlocked.

Auto-Series, ·Parallel, -Tracking Operation
Supplies may be connected in auto-series, or auto-tracking (except

HP 644gB and 6483C, which cannot be connected in auto-series).
Up to three lower-power models (HP 6434B-6448B) may be con

nected in any of the above configurations. Higher-power model (HP
6453A/6483C) interconnection should ordinarily include no more
than two supplies.

Remote Programming
The voltage and current outputs of the supplies can be programmed

by a remote resistance, or for most models, a remote voltage source.
Programming speeds and coefficients are detailed in the specifications
table.

AC Power Requirements
The ac power requirements vary with the three model classifica

tions (see option listings). When powered from a 50 Hz source (possi
ble with option 005), the rms ripple and transient response
specifications increase by 50%. The pop ripple specification is un
changed by line frequency.

Speclflcatlonst
RATINGS PERFORMANCE

Voltsl Amperesl

load Effect

Voltage Current

Source Effect

Drift

0.25% +10 mV

0.15% +1 mV

0.25% +10 mV

0.2% +1mV

0.03%+ 1mV
0.05% +2 mV

0.03% t, 200 ~V

0.05% t 2 mV

0.03% t 400~V

Temperature
Coefficient

0.03%+ 1<»~V

150 mV rms

180mVlI V
180 mV rms

180 mV/1 V

PARDJI
rms/p"p

80mVJl Y

l%orlAtt

0.1%tO.3A

0.1% +1A
l%or2A!t

0.1% +0.6 A

Voltage Current

0.2% t 10 mVtt

tM5%t5mV

0.2% +10 mV!!

0.05%+5mY

l%or2Att

I'" .I\~'

1%or 1 Att

0,1% + IA

64568 0.2% +10 mVtt

6469C 0.05% t 5mV

6453A 0.2% +10 mV!!

6466C i0.05% +5mV

6464C ,0.05% +5mV

HP Model

0-100

0-300

0-200

0-1000

DC Output

0.15

o-Ui~ 18
0.36

:0-36

40mA 600 mV

:1I.i:1\> l' lumVl
0.1% +0.15 A 0.05% +100 mV

0.1%t 35 mA 0.05% t 100 mV

'1 11I.~'llI1" Iwmv

0.15% +45 mV

0.1% t 300 mV

0.15% +16 mV

0.1% t 20mV

0.15% +20mV
0.1% +60 mV

10.15%t3SmV

0.03% +100 mV

0.03% t 11 mV

0.03% +20 mY

003% +20mV

0.03% t8mY

0.03% +5 mV

0.05%t2mV
0.03% t 4 mV

0.03%+ 5mV

600 mVI2 V

40 mV/SOO mV

2OOmV/2 V

160 mVI2 V

240 mV/400 mV

330 mV/2 V
330 mVI3 V

I..." " ..

15 rnA

0.1%t0.15A

0.1% t Cl.l A
25 mA

0.1% t SOmA

200 rnA

1% or 0.5 Att

0.1% +35 mA

10.1%+ 35mA

18mV200mA

25 mA 60mV

. 10.05% +100 mY

64488 1V

6472C 0.05% +100 mV

64348 40 mV

6459A 10.2% +10mvtt

64438 120 mV

6477C 10.05% t lOOmV

6475C 10.05% +UlO mV

6479C 0.05% t 100 mV

6481C IV.W"" lWIDV

5mA-1.5 A

0.150

[0-100

0-25

11l-50

0.35

10-25. 20. IS'

0-2.5

10-50

0-64

1-600

0-110

0-300

I..."" <M ,tin

0-40
iQ.64

0.120

10-220

tReler to page 264 tor complete specification delinit/ons.
ttSpecilied lor combined line and load regulation.
d For operation With a50 Hz input (possible only with Option 0051, the rms ripple and transient

response specifications are increased by 50%.
• The output current rating is given in the same order corresponding with the voltage reting.

§ Under light loading conditions, power supply may not meet all publishad specifications. The
graph on the next page defines the permissible operating regions for CV and CC modes of oper
ation.
For operation with. 50 Hz input (possible only with Option 005), output current is linearly derat
ed Irom 100% at 40'C to 80% at 50'C.



POIIIEll SlJ'IllT OUTPUT R£STRltTIONS AS AFUllCTION OfLOAOIIG

An ac input option must be specified when ordering.

Line Cords
Line cords are not supplied with models 6453A-6483C.

Size
Model 6443B: 89 H x 483 W x 445 mm D (3.5" x 19" x 17.5").
Models 6434B, & 6448B: 133 H x 483 W x 432 mm D (5.25" x 19"
x 17").
Models 6453A, 6456B, & 6459A: 356 H x 483 W x 500 mm D (14"
x 19" x 19.7").
Models 6464C, 6466C, 6469C, 6472C, 6475C, 6477C, 6479C,
& 6483C: 705 H x 483 W x 715 mm D (27.75" x 19" x 28.12").

$86

$10

$150

add $15

add $100

add $395
add 5580
add $515
add 5465
add $130
add $255
add $255

"'/C
"'/C

add $255
':'J/C

add $495
add $650
add $255
add $150

J\i/C

J\i/C
add $100

N/C

Accessory
14545A: casters for HP 6464C-6483C-set of four

HP 6464C-6483C
An ac input option must be specified when ordering.
AC input connections are by means of enclosed 4-wire
terminal block
001: 208 V ac, ± 10%, 3-phase, 55 A/phase. 57-63 Hz
002: 230 V ac, ± 10%, 3-phase, 50 A/phase, 57-63 Hz
003: 460 V ac, ± 10%, 3-phase, 25 A/phase, 57-63 Hz
005: realignment for 50 Hz operation
006: internal overvoltage protection crowbar
HP 6477C, 6479C, 64113C
HP 6466C
HP 6469C
HP 6472C, 6475C
023: rack mounting attachments for standard 19" rack
031: 380 V ac, ± 10%, 3-phase, 30 A/phase, 57-63 Hz
032: 400 V ac, ± 10%, 3-phase, 28.5 A/phase,
57-63 Hz
040: prepares power supply to be programmed with
resistance by an HP 6940B or 6942A.
910: one extra operating and service manual shipped
with each power supply.

HP 6453A, 64568, 6459A
An ac input option must be specified when ordering.
AC input connections are by means of a 4-conductor
connector at rear of unit. A matching Hubbell No.
7413G plug (HP part npmber 1251-1570) is furnished.
001: 208 V ac, ± I0%, 3-phase, 15.5 A/phase,
57-63 Hz
002: 230 Vac, ± 10%, 3-phase, 14 A/phase, 57-63 Hz
003: 460 Vac, ± 10%, 3-phase, 7 A/phase, 57-63 Hz
005: realignment for 50 Hz operation
006: overvoltage protection crow bar
HP 6453A, 6459A
HP 6456B
010: chassis slides
031: 380 V ac, ± 10%, 3-phase, 8.5 A/phase,
57-63 Hz
032: 400 V ac, ± 10%, 3-phase- 8.0 A/phase,
57-63 Hz
910: one extra operating and service manual shipped
with each power supply.

Price
N/C
N/C

add $]60
N/C
N/C

add $10

Option Descriptions

HP 64348-64488
Sid: 115 V ac, ± 10%, single phase, 57-63 Hz
005: realignment for 50 Hz operation
010: chassis slides
027: 208 V ac, ± 10%, single phase, 57-63 Hz
028: 230 V ac, ± 10%, single phase, 57-63 Hz
910: one extra operating and service manual shipped
with each power supply

IOO~--;~-~~~S-Il~E~~:--------;

SPECIFICATIONS IN NON- SHADED REGION :
.... 30 ~'0 I
~ 0~ I

~> 'IUNSPECIFIED REGION FOR CC OPERATION.
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~W I

6 :
<:>
.... I
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::: CV IIOOES OF OPERATION. :
o UNSPECIFIED REGION FOR CV OPERATION. ,
... MEETS SPECIFICATIONS IN CC I

PERATION. •

10 20 30 100
'Yo OF RATEO OUTPUT CURRENT

ipeCI Icatlons, continued
REMOTE CONTROL GENERAL

Load Transient Resistance Coefficient Voltage Coefficient! Up Down Net Weight
Resolution Recoveryi

V C
Voltage Current Voltage Current NL FL NL FL Kg Ib Options Price

18lnV 11 A lMm_ <M_\I
l~lW'±<'" IlWA *2% 11 VIV *1% 16.2 mVtA *7% 11.6s 0.6s 6s 0.1 s 235 518 11. 2, 3. < ~, 01 .~. 4C $8700'

65mV 1A 50 ms, 150 mV 200 UIV ~2% 1 Q/A 04VN 30 mV/A 1 s 0.5 s 20 s 0.25 108 23B 1,2,3,5,6, \0, 31, 32 $4400'

I18mV 10.SA 11Mm_ hMmlJ l200ilI" *2% I ",OIA ,~a. 11 VIV *1% 110.3 mVtA *7% 11.6s 0'6s 15 s 0,2 s 226 500 • ,~. '-.", .~ JIll $B600'

90mV 0.5 A 50 ms, 300 mV 200 f!IV ±2'1'0 2 WA 166 mVN 60 mV/A 1 s 0.5 s 605 0.55 lOB 23B 1,2,3.5.6. 10.31.32 $4000'

l36mV IOJA 1100 ms. 500 mV I ""'M' ~ 13.33WA ±2% (L VIV I.",,, _lilA, "" ,. 3s 20 s 0.5 s 226 500 '»«"., '~AO $8000'

10mV 12.5 mA 200 m5, 200 mV 200 f!IV ±2'1'0 12 Q/A IVN .. 0.3 s 1.2 s 75 s 125 304 67 5,10,27,2B $IBOO

~ 100 mV 10.25 A I~,,",~m\l
1.MIIIIV,.~ 14WA 194mVIV 1120 mVtA 11 s 0.5 s 45 s 0.7 s 108 238 11. 2~ 3.5.6.10.31. 32 $4000'

64mV 0.15 mA 100 ms, 750 mV 300 UIV ±2'1'0 6.7 QlA ±2'1'0 I VN ±3'1'0 41.2 mV/A ±7'1'0 1.4 s 2.5 s 55 s 0.7 s 226 500 1,2,3.5,6.23,3\ .32.40 $8000'

122mV 10.1 A 1100ms.l V 1300 llIV *2% .M' ~ II VIV *3% 1.0 mUlA • ~Il!. 11.5$ 2$ -SO s O.7s 226 500 11. 2, 3. 5. 6.23. 31. 32 $BOOO'

30 mV 1.3 mA 200 ms, 600 mV 300 WA ±2'1'0 120 filA IVN .. 0.5 s 2 s 210 s 2 S 14 31 5,10,27,2B $1350

l#mV ISOmA (100 ms. 2V 13OOllt. >2% !201lIV *2% It VIV *3% '~A mIlIA.'a. 11.5s 2s 95 s Is 226 500 liT3. 5. 6. 23. 31. 32 $8000'

60 mV 35 mA 100 ms, 3V 300 IlIV ±2'1'0 28.6 iliA ±2'1'0 1VN ±3'1'0 177 mV/A ±7'1'0 l.55 25 75 s 1.6 s 226 500 1,2.3,5,6.23.31. 32 $8000'

[GOmV 125mA 1OOms.5V 13000" ±2% 140 WA ±2"10 11 VN ±3% 10.25 VIA .J% 1\.5s 2s 120 s 2s 226 sOil fiT-D." ." ., .. $8400'
60 mV 0.75 mA 200 m5. 3 V 300 IlN ±2'1'0 600 !VA lVN .. 0.2 s 15 45 S 25 27.6 61 5,10,27,28 $1750

S T

.l.For operation with a 50 Hz input (possible only with Option 005), the rms ripple and transient response specilications are increased by 50%.
"This feature Is not available.
'An ac Input option must be specified when ordering these 3-phase models.
tSpecial Option J30 must be ordered with models 6434B-6446B and 6466C-6463C to be programmed with an HP 59501B Power Supply Programmer. Contact your local HP Field Engineer for ordering
instructions.



POWER SUPPLIES
Multiple Output Linear System Power Supplies
Models 6621A, 6622A, 6623A and 6624A

.2, 3 or 4 Independent Isolated Outputs per Model

.160 Watts Total Output Power per Model
• HP-IB Programming of Voltage and Current

e
~
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Description
These HP-IB multiple output series regulated system power sup

plies feature a combination of intelligence, performance and low price
which makes them the choice for power systems applications.

Four models, each offering a total of 160 watts output power, offer
a variety of output combinations of 40 and 80 watts with voltages up
to 50 volts and currents to 10 amps. Each output can produce power
in two ranges (see fig. I). For example, model 6622A has two 80 watt
outputs. Each of these can produce 80 watts at either 20 volts or 50
volts. When operating below 20 volts, each output can source or sink
up to 4 amps. When operating between 20 volts and 50 volts, it can
source or sink up to 1.6 amps. Output combinations include:

6621A - 2 outputs at 80 watts, either 0-7 or 0-20 volts
6622A - 2 outputs at 80 watts, either 0-20 or 0-50 volts
6623A - I output at 80 watts, 0-7 or 0-20 volts; I at 40 watts, 0-20

or 0-50 volts; I at 40 watts, 0-7 or 0-20 volts
6624A - 4 outputs at 40 watts: two at 0-7 or 0-20 volts and two at

0-20 or 0-50 volts
The built-in interface is tailored to the power supply, resulting in

simpler programming. Specifications supplied with these power sup
plies already take both the power supply and programming interface
into account as a system. Self-contained measurement and readback
capabilities eliminate the need for scanning the output or using a sep
arate DVM.

VOLTAGE

VMAX (HIGH RANGE)

VMAX (LOW RANGE)....._-----.

.....--------01.--- CURRENT
o IMAX IMAX

(HIGH RANGE) (LOW RANGE)

Fig 1. Output Characteristic Curve for HP 662X Series Power
Supplies

• HP-IB Measurement of Voltage and Current
• Full Local Control or Local Lockout
• Programmable Overvoltage and Overcurrent

Protection

Programming Capabilities
These power supplies share the programming command set of the

higher power models 6030A-6038A programmable power supplies.
(see page 278) The following functions are implemented:

Output Voltage and Current Programming
Output Voltage and Current Measurement and Readback
Present and Accumulated Status Readback
Programmable Service Request Mask
Programmable Overcurrent Protection
Programmable Overvoltage Protection
Storage and Recall of Programmed Value Sets (all outputs)
Echo Queries of Programmable Functions/Settings
Output Channel Enable/Disable
Programming Syntax Error Detection
Reprogramming Delay Time for Service Request Mask
Operating voltage and current range is selected programatically,

with the last parameter programmed (voltage or current) determin
ing the range. No separate command is required to switch output
range.

Programmed command processing time is typically 7 milliseconds.
Slewing time to within settling band is additional.

Protection Features
Local lockout capability enables the programmer to disable all

front panel controls over the HP-IB except the channel select (to al
low display of the output voltage and current of any channel.)

Protection against overcurrent conditions is provided by either the
current limit or overcurrent protection. Current limit will prevent the
output current from exceeding a programmed value, while overcur
rent protection will disable the supply if that value of current is
reached. Current limit is always active, while overcurrent protection
can be enabled or disabled.

As an example of its use, consider testing PC board subassemblies
with a programmable power supply. A shorted component would
cause current to be drawn from the power supply at the current limit
value, possibly burning the board. Enabling overcurrent protection
would cause the power supply to disable itself when the current limit
value is reached, thus minimizing damage.

Output Ratings And Combinations
OUTPUT CHANNEL NUMBER OF OUTPUTS PER MODEL

Hi Range Low Range
Volts/ Volts/ 6624A 6623A 6622A

0-501
0-1.6

0-201
0-4

2



add $30

N/l
N/C
N/C
N/C

add $30

Protection against output overvoltage conditions is also provided.
Normally, the power supply voltage will not exceed the programmed
voltage setting. Programmable overvoltage protection guards your
load against hardware faults by disabling and down-programming
the power supply output if the programmed overvoltage setting is ex
ceeded. A crowbar circuit is activated and shorts the output under
these conditions.

This series also provides protection from unregulated output in the
event of line voltage dropout and also guards against overtemperature
conditions. The output is disabled when either of these conditions ex
ists.

A service rcqucst can be generated to inform the controllcr in the
event of any user-defined combination of overvoltage, overcurrent,
overtemperature or mode change.

Fault trips which disable the output can be reset over the HP- lB.

Software Calibration And Selftest
With this series of power supplies, calibration is performed without

removing the instrumcnt's cover. All that is required is a shunt, a
dvm, a controller and a few lines of code. Simple commands instruct
the power supply to go to preset adjustment points, where voltages or
currents are read with the dvm and shunt. Then the readings are sent
to the power supply, which adjusts its calibration. Calibration is
maintained through line voltage cycling.

Calibration integrity can be assured by using a jumper inside the
box which, when removed, will prevent the supply from accepting cal
ibration commands.

These supplies also have considerable selftest capability, which is
exercised at power on and upon receipt of the selftest command over
the HP-IB. Running selftests over the HP-IB will not cause the out
put to change.

System Configuration
This series of power supplies offers a number of significant benefits

in the area of simplicity and flexibility of system configuration.
A convenient rear panel line voltage module allows switching of

input line voltagc without removing the covers. (The line voltage op
tion determines line cord plug configuration.)

For applications which require different combinations of voltage
and current for different loads, the dual range full power feature will
be useful (see fig. I). If this is not enough, two outputs can be com
bined in parallel or series combinations for more power at a given
voltage or current level.

Where a precisely regulated voltage is required at the load, remote
sensing at the load can be used. This capability will compensate for
load lead IR drops of up to 1 volt per load lead. Add 1mV to the load
effect specification for each 200 p,V drop in the negative load lead
when remote sensing.

All outputs of these power supplies are isolated for up to 240 volts
dc from chassis ground and each other.

For applications which require a hardware trip signal separate
from the HP-IB remote disable, terminals are provided on the rear
panel barrier block of each output which provide bidirectional
overvoltage protection trip capability. These terminals can be used to

Out

monitor for an OVP trip signal, strapped together to disable all out
puts when one OVP is tripped or used as a remote disable separate
from the HP- lB.

These models can sink as well as source current. This means that
downprogramming without a load takes the same time as upprogram
mingo Quick discharging of reactive loads is another benefit resulting
from this capability.

Front Panel Control
To aid in system program development, the following capabilities

of these power supplies are controllable from the front panel:
_ Output Channel Select - Voltage Setting

(Controls and Display) - Current Setting
_ OVP Setting - SRQ Mask Delay Time
_ Overcurrent Protection Enable - Output Enable/Disable
• Storage and Recall of - OVP, OCP Reset

Programmed Settings - Local
The alphamuneric LCD display will normally display output volt

age and currcnt for the channel selected. When programming from
the front panel, the function being programmed and the present value
will be displayed. Fault conditions will be spelled out in alpha charac
ters. Output channel is indicated by an annunciator.

Changing the HP-IB address is done from the front panel, using
the address key and the numeric keypad.

General Specifications
HP-IB interface functions: SHI, AHl, T6, L4, SRI, RLI, PPI,
DC I, DTO. For more information on these codes, refer to the HP- IB
section of this catalog.
Safety agency compliance: This series of power supplies is
designed to comply with the following regulatory standards: IEC 348,
VDE 0411, UL 1244, ANSI C39.5, and CSA Electrical Bulletin
556B.
Dimensions (all models): 132.6 mm H x 425.5 mm W x 497.8 mm D.
(5.22 in. H x 16.75 in. W x 19.6 in. D)
Input current: 100 VAC 120 VAC 220 VAC 240 VAC

(max.rms, all models) 6.3 A 5.4 A 3.0 A 3.0 A
WEIGHTS kg(lb) (all models): NET 17.4(38) SHIPPING
22.7(50)

Prices And Option Descriptions
6621A: Dual output system power supply. $2700
6622A: Dual output system power supply. $2700
6623A: Triple output system power supply. $3200
6624A: Quad output system power supply. $3700
(NOTE: Line voltage option (100, 120, 220 or 240) must be
specified)
100: 87· 106 Vae, 47-66 Hz. (for Japan only)
120: 104-127 Vac, 47-66 Hz.
220: 191·233 Vac, 47-66 Hz.
240: 209-250 Vac, 47-66 Hz.
908: Rack Mount Kit for one unit.
910: One eaeh extra operating and service manuals.

(Operating manual only is shipped with standard
unit.)

PROGRAMMING SPEED

277



POWER SUPPLIES
Autoranging System Power Supplies
Models 6030A, 6031A, 6032A, 6033A, and 6038A

• HP-IB programming of voltage and current
• Readback of voltage, current and status
• Overvoltage and overcurrent protection

• Optional GilL programming
• Built-in self-test and diagnostics
• Up to 1200 watts output
• Full local control enable/disable

~
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SYSTEMS

HP 6033A, 603SA HP 6033A and 603SA
with Opt 001

HP 6030A, 6031A and 6032A e
Description

These HP-IB CV ICC dc power supplies have many productivity
oriented features which make them easy to program, integrate into
systems and use.

A conventional power supply subsystem capable of monitoring and
controlling power supply voltage and current requires a variety of
hardware in addition to the actual supply. These new power supplies,
however, have built-in capabilities which eliminate the need for DIA
programmers, DVMs, and associated auxiliary circuitry. Fewer in
struments mean less rack space, easier calculation of system specifica
tions, quicker configurations, higher system reliability, more rapid
troubleshooting, and simpler software. As autoranging power sup
plies, these models can provide a wide and continuous range of volt
age and current combinations at the maximum rated power. This
often allows both present and future requirements to be satisfied with
fewer supplies, also reducing the number of instruments in the sys
tem.

Front Panel Control
Most of the extensive programmable instruction set can be simulat

ed with front panel controls, thus facilitating design and debugging of
system hardware and software. During system operation, if local con
trol is not needed, the front panel controls can be disabled with a com
puter command. If operator interaction is required, a computer
command can place limits on the output voltage and current availa
ble. Often, control and monitoring via the front panel is very useful
during system development, but not needed afterwards. If the system
is reproduced without further development, power supplies without
front panel controls and meters (Option 00 I) can then be used. Or
dering your power supplies with Option 001 significantly decreases
the cost.

Specifications

Protection Features
Because of the delicate nature of most loads, these system power

supplies provide several different types of protection. Since they are
CV ICC supplies, both the output voltage and current will be auto
matically limited to the programmed values. If reaching a program
med value indicates an undesirable condition, the power supply can
be instructed to automatically down-program to zero output. For ex
ample, if the programmed current limit is reached while testing a PC
board assembly, it may indicate a shorted component. In this case, the
FOLDBACK feature, if enabled, would be able to serve as an over
current protection circuit and down-program the power supply auto
matically. FOLDBACK can be enabled and reset over the HP-IB.

The built-in overvoltage protection circuit is adjustable with a front
panel control. The set trip level can be displayed on the front panel
meter and also can be read back over the HP-IB, thus making adjust
ing the level easy. The OVP circuit, once tripped, can be reset over the
HP-IB.

Production procedures sometimes require the operator to adjust
the output voltage or current of a power supply locally with the front
panel controls. If this is done, programmed levels can be set to limit
the available adjustment range to a safe margin.

Potentially harmful conditions, such as overtemperature and high
or low ac input, will trigger the power supply to automatically down
program to zero output. When these conditions occur, or the
FOLDBACK or OVP circuits trip, LEDs on the front panel light to
indicate the failure. This status can also be read back to the computer
over the HP-IB and can be used to generate interrupts.

Ratings

Autoranging Output
load Effect

RegulatioR
Source Effect

10%
Change

Transient
Recovery
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add $ 80
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add $500
add $ 75
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Dimensions: HP 6033A and 6038A: 170.6 mm H x 208.8 mm W x
453.9 mm D (6.72" x 8.22" x 17.872")
HP 6030A, 6031 A and 6032A: 132.6 mm H x 425.5 mm W x 516.4
mm D (5.2" x 16.75" x 20.33")

Option Descriptions
001: Front panel which has only line switch, line

indicator, and OVP adjust.
100: 87-106 Vac, 48-63 Hz. This option is for use in

Japan only. The power supply output power is
75% of the output power available with the other
line voltage options.

120: 104-127 Vac, 48-63 Hz.
220: 191-233 Vac, 48-63 Hz.
240: 208-250 Vac, 48-63 Hz.
700: CIIL programming language
800: Raek mount kit for two units side by side. This

applies to HP 6033A and 6038A only.
908: Rack mount kit for a single unit. A blank filler

panel is supplied when this option is ordered
with HP 6033A and 6038A.

HP 6033A and 6038A
HP 6030A, 6031 A and 6032A

910: One extra operating and service manual shipped
with each power supply.

Generalized autoranging output characteristic curve

Remote Control General

PARD (rms/II"P)
20 Hz·20 MHz Resolution Accuracy AC Input Current Weight· kg (Ibs)

100 120 220 240
Voltage Current Voltage Current Voltage Current Vac Vac Vac Vac Net Shipping Price

Smv 7.5mA 0.035% 0.15% 6.DA 6.5A 3.8A 3.6A 9.6(21} 11.4(25) $?400
3mVI3OmV 15mA1- +9mV +2OmA

5mV 30mA 0.035% 0.25% 24A 24A 15A 14A 172(38) 22.7(50) $3100
8mV/50mV 120mA!- tl5mV t250mA

15mV 2.5mA 0.035% 0.085% 6.DA 6.5A 3.llA 3.6A 9.6(21} 11.4(25} $2400
3mVI3Omv 5mAI- +4OnV +IomA

15mV 12.5mA 0.035% 0.2% 24A 24A 15A 14A 16.3(36) 21.8(48) $3100
8mV/40mV 25mAl- t40mV t85mA

SOmv 4.25mA 0.035%
J~ 24A 24A 15A 14A 16.3(36) 21.7(4S} $3100

22mV/SOmV lSmA1- +145mV

Programmable Features
Below are the parameters which can be programmed on the HP

6030A - 6038A and the information which is available for readback
over the HP-IB. All of these features are included with the standard
user-friendly programming language.
Programmable Functions Readback Functions
Output Voltage Programmed Voltage
Output Current Programmed Current
Output Disable/Enable Actual Voltage
Soft Voltage Limit Actual Current
Soft Current Limit OVP Trip Level
Group Trigger Soft Voltage Limit
Foldback Mode Soft Current Limit
Device Clear Foldback Mode
Interrupt Mask Present Status
Interrupt Delay Accumulated Status
Preset Power Supply States Interrupt Mask
Self-Test Programming Error Codes
Local Lockout Self Test Error Codes

Output Disable/Enable
Device JD

For added flexibility now a CIIL programming language, Option
700, is available.
System Configuration

If your application requires more power than the output capability
of a single unit, you can use an auto-series connection for greater out
put voltage or an auto-parallel connection for greater output current.
Any combination of models is possible with two units used in auto
parallel or up to 240 volts (550 volts for the HP 6030A) total output
for auto-series connections. In addition, up to four 1000 watt models
may be connected in autoparallel. For example, if you need 200 am
peres at 6 volts, a cost-effective solution would be to use an HP 6031 A
as the master power supply and an HP 60 IIA as the slave in an auto
parallel configuration. See page 270 for more information about the
HP 6011A, a non-HP-IB dc power supply.

Remote sensing can be used to maintain the CV load effect specifi
cation at the load with up to 0.5 volt drop per load lead, and sense
wires which are less than 0.2 ohm per lead. Operation is possible with
up to 2.0 volts drop per lead; however, the load effect specification
may be degraded.

Either terminal may be grounded, or may be floated up to ± 240 (±
550 volts for the HP 6030A) volts from chassis ground.

Analog programming inputs and monitoring terminals are provid
ed on the rear panel in addition to the HP-IB programming capabili
ties. Zero to full scale voltage or current can be programmed with
either 0-5 volt voltage signals, or 0-4000 ohm resistance signals. The
monitoring terminals present 0-5 volt buffered signals which are pro
portional to the output voltage and current.

HP models 6030A, 6031 A, 6032A, and 6038A are stable when op
erating in CC into inductive loads up to 100 mH, and the HP 6033A
and 6038A can handle up to I H. A special modification is available
for HP Models 6030A, 6031A and 6032A to ensure stable operation
when operating into inductive loads up to 10 H.

General Specifications
HP-IB interface functions: SH I, T6, AHI, L4, SR I, RLl, PPI, DCI,
DT l. For more on these codes, refer to the HP-IB section of this cata
log.
Specifications cont.



POWER SUPPLIES
200 Watt System Power Supply
Model6002A

• 200 watt autoranging dc output
• Constant-voltage/constant-current operation
• HP-IB programming option

• Built-in overvoltage protection crowbar
• CV/CC operating status indicators
• Remote analog programming and sensing

HP 6002A

HP-IB Option .
Digital programming via Option 001 permits control of output

voltage or current by the Hewlett-Packard Interface Bus (HP-IB).
Two programmable ranges allow better resolution below 10 volts or.2
amperes. The selection of HP- IB control of eit.her voltage or ~urrent IS
done by rear panel switches. The IEEE 488 mterface functions sup
ported by the HP 6002A with Option 001 are basic listener (L2) and
acceptor handshake (AH I). Complete explanation of these interface
functions is available in the IEEE Std. 488-1978.

AMPS

System Features/Remote Control
Analog programming of output voltages and current can be accom

plished through the use of remotely controlled resistance or voltage
applied to rear panel terminals. Additional control terminals are pro
vided for remote load voltage sensing, auto-series or parallel opera
tion and for remotely activating the crowbar circuit. A pulse output
fro~ the crowbar terminal indicates the overvoltage circuit has been
self-activated. A voltage step change appearing on terminal indicates
a changeover to or from constant-current operation.

Description
The HP 6002A dc power supply offers an exceptional combination

of performance and flexibility. It employs a unique control concept
which provides for an autoranging output with the performance char
acteristics of linear regulation. The HP 6002A is a 200 watt CVICC
power supply, which may be remotely programmed via the HP-IB
when equipped with Option 001.

As an autoranging power supply, the HP 6002A can provide 200
watts over a wide range of voltage and currents without external in
tervention. This allows it to take the place of multiple conventional
power supplies. For example, the HP 6002A can replace both a 50
volt, 4 ampere supply and a 20 volt, 10 ampere supply.

Autoranging Output Characteristic
50~-----'lIo.

$35.00

$38.00

Price
$80.00

Price
add $560.00

add $7.50

$1950

Options
001: HP-IB interface
910: one extra operating and service manual

HP 6002A Autoranging DC Power Supply

Specifications
DC output: voltage and current output can be adjusted over the
ranges indicated by front panel controls, analog programming, or an
optional HP-IB interface.

Voltage: 0-50 V. Current: 0 -10 A.
Maximum 200 watts output from 20 V to 50 V.

Load effect: constant-voltage, 0.01 % + I mY. Constant-current,
0.01% + 1 rnA.
Source effect: CV, 0.01 % + I mV; CC, 0.01% + 1 rnA.
PARD (ripple and noise): rms/p-p, 20 Hz to 20 MHz; CV, I
mV/10 mY; CC, 5 rnA rms.
Temperature coefficient: CV, 0.02% +200 /IVrC; CC 0.02%
+5 mArC.
Drift: CV, 0.05% + I mV/8 h; CC, 0.05% + 5 mA/8 h.
Load transient recovery: 100 /IS for output voltage to recover with
in 15 mV of nominal voltage setting following a load current change
of 50% to 100% or 100% to 50% of full load current.
Response time: maximum time for output voltage to change be
tween 0 to 99.9% or 100% to 0.1 % of maximum rated output voltage.
Up Programming: no load, 100 ms; full load, 100 ms. Down Program
ming: no load, 400 ms; full load, 200 ms.
Overvoltage protection: trip voltage adjustable from 2.5 V to 60 V.
DC output isolation: 150 V dc.
Power: 100, 120,220, or 240 V ac (-13%, +6%), 48-63 Hz.
Temperature rating: O°C to 55°C operating, -40°C to +75°C
storage. Supply is cooled by built-in fan.
Size: 180 H x 212 W x 422 mm D (6.97" x 8.36'~ 16.6").
Weight: net, 14.5 kg (32Ib); shipping, 15.9 kg (351b).

HP-IB Option
Programmable ranges: high: 0-50 V or 0-10 A,

low: 0-10 V or 0-2 A.
Programming speed: same as response time.
Accuracy: hi range: CV, 0.2% +25 mY; CC, 0.2% +25 rnA.

10 range: CV, 0.2% + 10 mY; CC, 0.2% +25 rnA.
Resolution: hi range: CV, 50 mY; CC, 10 rnA. (12 bit)

10 range: CV, 10 mY; CC, 2 rnA. (12 bit)
Isolation: 250 volts dc from bus data lines to power supply.

Accessories
HP 5061-0060: rack mounting adapter kit for one HP
6002A
HP 5061-0094: cabinet lock-together kit to connect two
HP6002As
HP 5061-0078: rack flange kit to mount 2 locked HP
6002As
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POWER SUPPLIES
Digital Programmable: HP-IB Programmer

Model 59501B

~ ~"'w rs 1WL,4IEU OAv Pvwd-t StWf"L' Pfh.){,iHAMMlH
~ "f""'fq.j<.~~"'fl"

ON llSlEt,Ii\j<.>

• Programmable 10-volt dc output
• Unipolar/bipolar operation
• Fast digital to analog conversion

Specifications
Digital to Analog Converter
DC output voltage: programmable in high or low ranges within the
voltage limits shown below. Output mode is unipolar or bipolar and is
selected by a rear panel switch.

Unipolar: 0 to 9.99 V (low range, 0 to 9.999 V).
Bipolar: -10 to +9.98 V (low range, -I to +0.998 V).

DC output current: 10 mA maximum.
PARD (ripple and noise): 2 mV rms/IO mV Pop.
Resolution: unipolar, 10 mV (low range, 1 mY). Bipolar, 20 mV
(low range, 2 mY).
Accuracy: specified at 23°C ±5°C.

Unipolar: 0.1% +5 mV (low range, 0.1% +1 mY).
Bipolar: 0.1% +10 mV (low range, 0.1% +2 mV).

Stability: change in output over 8 hour interval under constant line,
load, and ambient following a 30 minute warm-up. Stability is includ
ed in accuracy specification measurements over the temperature
range indicated.

Unipolar: 0.04% + 0.5 mV (low range, 0.04% +0.1 mY).
Bipolar: 0.04% + I mV (low range, 0.04% +0.2 mY).

Temperature coefficient: unipolar, O.OI%;aC +0.5 mYlaC (low
range, O.I%rC +0.1 mY rC). Bipolar, 0.01%/ °C +0.5 mVrC
(low range, O.OI%;aC +0.1 mVrC).
Zero adjust: plus or minus 250 millivolts.
D/A full scale adjust: plus or minus 5%.
Programming speed: the time required for output to go from zero
to 99% of programmed output change is 250 Jl.S (measured with resis
tive load connected to output terminals).
Power Supply Programming
Programming network specifications: in the following specifica
tions, M represents the calibrated full scale value of the supply being
programmed and P is the actual programmed output. The full scale
value (M) can be any value within the supply's output range and is
calibrated with the HP 59501 B programmed to its maximum high
range output.
Accuracy: specified at 23°C ±5°C.

Unipolar: 0.05% M +0.25% P (low range, 0.01% M + 0.25% Pl.
Bipolar: 0.1% M +0.25% P (low range, 0.02% M +0.25% Pl.

Isolation: 600 V dc between HP-IB data lines and output terminals.
Temperature coefficient: 0.005% MrC + 0.015% prc (low
rangc, 0.01% MrC +0.015% prC).
Programming resolution: 0.1 % M (low range, 0.01% M).
Programming speed: D / A programming speed plus the program
ming speed of the power supply.
General
Temperature range: operation, 0 to 55°C; storage, -40 to 75°C.
Power: 100, 120,220, or 240 Vac (+6% -13%) 47-63 Hz, 10 VA
(selectable on rear panel).
Size: 101.6 H x 212.9 W x 294.6 mm 0 (4" x 8.38" x 11.6").
Weight: net, 1.82 kg (4tb); shipping, 2.27 kg (5 lb).

HP 595018

Description
The HP 5950 IB is an isolated digital-to-analog converter designed

to provide a convenient interface between the Hewlett-Packard Inter
face Bus and HP power supplies. With the HP 5950 IB, a wide range
of de voltages and currents becomes automatically controllable via
the HP-IB. With proper wiring, the built-in isolation devices protect
other instrumentation on the HP·IB from damage that could be
caused by power supply outputs. In addition. an internal control cir
cuit holds the output level near zero until programmed data is re
ceived. A programmable High/Low range control improves
resolution by ten-to-one.

Power supply control is accomplished through the HP 59501B's
programmable output voltage and programming network (see be
low). By making the appropriate connections between the 59501B's
rear terminals and the remote programming terminals on the supply,
the output voltage (or current) of the supply can be programmed
from zero to its full rated output. The HP 59501 B front panel controls
provide fast and easy calibration of power supply outputs. The Zero
Adjust enables the user to correct for small offsets in power supply
response to programmed inputs. The Power Supply Full Scale Adjust
(part of programming network) enables the user to set the maximum
output desired from the power supply when the HP 5950lB is
programmed to its maximum value. For example, this adjustment
would normally be used to calibratc the maximum programmable
output of a 320Vdc power supply to 320 volts. However, it could also
be used to set the maximum to 200 volts.

The HP 5950lB also can be used directly as a low level dc signal
source. Unipolar and bipolar output modes are available with output
voltages programmable from zero to 9.99 volts, or minus 10.0 to plus
9.98 volts. Output current up to 10 milliamperes is available and is
automatically limited to protect the HP 5950lB and user equipment.
The HP 5950 I B produces a full scale voltage change in approximate
ly 250 Jl.s from the time the digital data is received.

• HP-IB power supply control
• HP-IB-to-power-supply isolation
• Programmable range

S52

Price
$760

Price
552

Accessories
HP 5060-0173: rack mounting adapter kit for onc HP
5950lB
HP 5060-0174: rack mounting adapter kit to connect
two HP 59501B's

Ordering Information
HP 59501B HP-IB Isolated D/A Power Supply
Programmer

Several programming notes are
available to assist in operating
the HP 595018 Power Supply
Programmer with the HP desktop
computers. For more on free
pUblications, see page 757.
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POWER SUPPLIES
Precision Bipolar System Supplies
Models 6129C-6131C & 6140A

• HP-IB compatible options POS and J99 with HP
S9301A

• Fast, accurate, high resolution programming
• Bipolar output

• Current sink or source
• Programmable current latch (on voltage sources) or

voltage limit (on current sources)
• Isolated output

Binary BCD
Instruments Instruments

Option J20 I. POS Option J99

Xl Range X10 Range Xl Range X10 Range

HP 6129C
Output ±16384V.5A ±50.00 V. 5A ±9.999 V, 5A ±5000 V. 5A
Accuracy 1.5 mV 15 mV 1.5 mV 15 mV
Resolution 0.5 mV 5mV 1mV 10mV

HP 6130C
Output ±16384 V, 1A ±50.00 V, 1A ±9.999 V, 1A ±50.00 V, 1A
Accuracy 1mV 10 mV 1mV 10 mV
Resolution 0.5 mV 5mV 1mV 10 mV

HP 6131C
Output ±16384 V, 0.5 A ±lOO00 V, 0.5 A =9.999 V, 0.5 A ±99.99 V, 05 A
Accuracy 1mV 10 mV 1mV 10 mV
Resolution 0.5 mV 5mV 1mV 10 mV

HP 6140A
Output ±t6384 mAo 100 V ±163.84 mA, 100 V ±9.999 mA, 100 V ±99.99 mA, 100 V
Accuracy 1uA ±0.01% 10 uA. ±0.01% 10 uA. ±0.01% 10 ~A, ±0.01%
Resolution 05 uA 5uA luA 10 uA

HP 6131C (top) & 6129C

Description
The family of Precision Bipolar System Supplies consists of three

voltage sources (HP 6129C, 6130C and 6131 C) and one current
source (HP 6140A). They provide easy, fast and accurate program
ming of their dc outputs, with many features oriented specifically to
wards efficient integration in automatic systems.

HP-IB
These system power supplies, when ordered with either option P05

or J99, may be programmed on the HP-IB via the HP 59301 A ASCII
to parallel converter.

Isolation
All digital inputs are completely isolated from the analog outputs.

Programmable Current Limit (Voltage Source)
Valuable loads can be protected by a user programmable current

latch. Output power goes to zero when the latch circuit is tripped. The
reaction time to the latch can be adjusted, if desired, to avoid tripping
when reprogramming with a capacitive load. There is also a fixed cur
rent limit at 110% of rated current output.

Current Monitoring Terminals (Voltage Sources)
A voltage is available at the rear barrier strip which is proportional

to the output current.

Analog Input
An ac signal may be injected into the output amplifier to simulate

various noise and ripple conditions.

Precision Bipolar System Current Source
The HP 6l40A Current Source has features which correspond to

the voltage sources. It has a programmable voltage limit, voltage
monitoring terminal, as well as isolation, HP-IB options, and analog
input capabilities.

Accessories Furnished
HP 1251-0086 50-contact rear plug.
HP 5060-7948 Plug-in extender board for voltage source.
HP 5060-7948/5060-7982. Two plug-in extender boards for current
source.

Specifications

Options
AC Power Option
028: transformer tap change for 230 V ac ± 10%,
single-phase input on HP 6130C and 6131C.
(HP 6129C and 6140A are 115/230 switch selectable.)

Standard Interface Options*
P05: 16 bit binary programming format with modifica
tions to interface to the HP 5930lA and be program
med on the HP-IB. In addition to power supply
modifications, a cable to connect the supply to the HP
5930lA and programming documentation are includ
ed.
J99: 4 digit BCD programming format, otherwise simi
lar to Opt. P05. A cable, and programming documenta
tion, are included.
J20: 16 bit binary interface for HP 12661A I/O
programmer card for Hewlett-Packard computers.

Accessories Available
HP 145338: Pocket programmer permits manual pro
gramming of all input functions by switch closure.
HP 14534A: Pocket programmer extension cable (3
ft).
HP 14535A: HP computer interface kit includes HP
1266lA computer I/O card, HP 14539A cable, verifi
cation software and RTE Driver. Up to eight PBSS's
may be controlled from one HP 14535A.
HP 14536A: Chaining cable connects an additional
PBSS to the existing chain of PBSS's.

Ordering Information
An interface option must be ordered.

HP 6129C: Digital Voltage Source
Opt 908: Rack Flange Kit
HP 6130C, 6131C: Digital Voltage Source
Opt 908: Rack Flange Kit
HP 6140A: Digital Current Source
Opt 908: Rack Flange Kit
Opt 910: One extra operating and service manual
shipped with each power supply

Price

N/C

add $150

add $150

NjC

$370

$]70

$1725

5295

$6600
add $50

$3800
add $37.50

$6600
add $37.50

$15



• High speed remote programming
• Overload protection
• Wide-band response

HP 6825A-6827A

POWER SUPPLIES
Special Purpose: DC Power SupplylAmplifiers

Models 6824A-6827A

• Bipolar voltage
• Current sink or source

HP 6824A

Description
The Power Supply/Amplifier is a general-purpose instrument use

ful in any laboratory engaged in research and development of elec
tronic systems, circuitry, or components. The unit can be operated in
one of two basic operating modes: power supply or amplifier. Termi
nals at the rear permit access to various internal control points to fur
ther expand the operational capabilities of the instrument. The
resulting flexibility lends the Power Supply!Amplifier to an almost
unlimited number of applications.

Models 6825A Through 6827A
These models feature dual-range output and constant-voltage!

constant-current operation. Output voltage and current as a dc sup
ply, or gain as a power amplifier, are remotely controllable and are
compatible with Hewlett-Packard Multiprogrammer Systems.

As a dc power supply, the unit can furnish a bipolar, constant-volt
age or constant-current output. It can be remotely programmed with
a resistance, voltage, or current and its high speed programming char
acteristics adapt it to a wide variety of laboratory and production test
ing applications. The supply can sink, as well as source, current
permitting it to serve as a variable load device.

As a direct-coupled power amplifier, each unit offers a signal-to
noise ratio of approximately 80 dB at full output with low distortion
and a frequency response up to 40 kHz in the fixed gain mode.

Specifications

Model 6824A
Although this model does not provide quite the level of perform

ance and flexibility of Models 6825A through 6827A, it is lower in
cost and is suitable for many applications.

As a power supply, this unit offers constant-voltage/current-limit
ing operation, remote programming, and auto-series, auto-parallel
operation.

As a power amplifier, the unit exhibits a high signal-to-noise ratio
with a 20 dB gain from dc to 10kHz. It is useful in servo systems, as a
pulse or oscillator amplifier, for motor control, and a variety of other
applications.

General Specifications
Temperature: operating, 0 to 55°C; storage, -40 to + 75°C.
Power: HP 6824A, standard input voltage is 104-127 V ac, 48-63
Hz. Order Option 028 for 230 V ± I0% operation. HP 6825A, 6826A,
6827A, switchable, 100, 120,220, or 240 V ac, -13% +6%, 48-63
Hz, 150 W.
Size: HP 6824A, 131 H x 209 W x 303 mm D (5132" x 87/32" X

11"/16"). HP 6825A, 6826A & 6827A, 155 H x 198 W x 316 mm D
(6'!32" X 725/32" X 127/16").
Weight: HP 6824A, 7.7 kg (I7 lb); 6825A, 6826A & 6827A, 8.2 kg
(18 Ib).

RATINGS POWER SUPPLY PERFORMANCE POWER AMPLIFIER PERFORMANCE

DC Output PARD (rms/pop) Transient Recovery Resolution Voltage Gain Frequency Response, +1, -3 dB Distortion at full output

Volts Amperes HP Model Voltage Current Time level Voltage Current Fixed
je

Fixed Gain Variable Gain 100 Hz 10 kHz Options Price
_~ V tn .~ VI ~-2.0.A 6825A 10030mV 15115 rnA 1001'S 20mV 40mV 6 rnA l~

dc~kHz dc-15kHz 0.1% THO 0.5% 9 ~1950

-5 Vto +5 VI 0-1.0 A 6826A 6/35 mV 0.8/5 mA 100 ~s 50 mV 100 mV 3mA IX 0-2X de -40 kHz de -IS kHz 0.1 %THO 0.5% 9 ~1950

-50 Vto +50 V Both Ranges lOX 0·20X

=iOOVtor~~~ t~5~s 68274 10/50mV l00mV l200mV L5rnA b\ :ttx de -30kHz de -15kHz 0.1% THO 1% 9 $1950

-50 Vto +50 V 0-1.0 A 6B24A 10 mV rms - 100~ 002% +5 mV - - - O·IOX - de -10 kHz 0.1% THO - 9,28 $1200

Options Descriptions
028: 230 V ac ± 10%, single phase input
910: one additional manual shipped with each power
supply HP 6824A,

HP 6825A, 6826A, 6827A

Prices
N!C

add $5.10
add S15

Accessories
HP 5060-8762: adapter frame for rack mounting one
or two HP 6825A-6827A unils
HP 5060-8760: blank filler panel to be used with above
units
HP 14515A: rack mounting kit for one HP 6824A
HP 14525A: rack mounting kit for two HP 6824As

$115

$36

$61
$35



POWER SUPPLIES
Special Purpose; Precision Voltage Sources
Models 6114A and 6115A

• 0.025% output voltage accuracy
• Pushbutton voltage control
• Five minute warm-up

• May be used with HP-IB Power Supply Programmer
• Overvoltage and overcurrent indicators
• Built-in overvoltage crowbar

at the load may be required to maintain power supply stability under
all loading conditions when the output capacitor is disconnected.

Overvoltage Protection
A built-in overvoltage protection circuit (an SCR crowbar)

monitors the output and reduces the output voltage and current to
zero whenever a preset voltage limit (adjustable from the front panel)
is exceeded. This feature provides a convenient method of limiting the
maximum output voltage supplied to voltage-sensitive loads.

Specifications
DC Output: voltage and current output can be adjusted over the
range indicated by front-panel controls or analog programming.
HP 6114A: 0-20 volts, 0-2 amperes

20-40 volts, 0-1 amperes
HP 6115A: 0- 50 volts, 0-0.8 amperes

50-100 volts, 0-0.4 amperes
Both models feature automatic dual-range operation, which elimi
nates manual range switching.
Load effect: constant-voltage deviation, 0.0005% + 100 /lV. con
stant-current deviation, 0.01% +500/lA.
Source effect: over the rated input voltage range: constant-voltage,
0.0005% + IOO/lV; constant-current, 0.005% +40/lA.
PARD (ripple and noise): rms/p-p, 20 Hz to 20 MHz; CV 40
/lV/200 /lV, CC 200 /lA/ I rnA.
Temperature coefficient: CV, 0.0001 % + IS /lV;oe; CC, 0.02% +
50/lA;oC.
Drift: CV, 0.0015% + IS /lV per 8 hours, 0.0075% + 30 /lV per 90
days.
Output voltage accuracy: output voltage accuracy obtained from
front-panel controls at 23 ± 3°C at any ac line voltage and load cur
rent within rating and following a five-minute warm-up: 0.025% + 1.0
mY.
Resolution: front-panel voltage control, 200 /lV; front-panel current
control, 2 rnA.
Output impedance: typical value is approximated by 0.05 mn in
series with 3 mHo
Load transient recovery time: less than 50 /lS is required for out
put voltage (constant voltage operation) to recover within 50 mV of
the nominal output level following a change in output current equal to
the current rating of the supply.
Remote programming speed: up programming of voltage at full
load: HP 6114A, 1.75s; HP 6115A, 4.5s. Down programming, no
load: HP 6114A, 350 ms; HP 6115A, 500 ms.
Overvoltage protection crowbar: adjustable front-panel screw
driver control from 0.5 to 45 volts on the HP 6114A and 0.5 to 110
volts on the HP 6115A.
Power: 104-127 or 208-254 Vac (switchable), 48-440Hz, 150 VA
max.
Temperature rating: operating, 0 to 50°C; storage, -40 to +75°C.
Size: 197 mm W x 165 mm H x 337mm D (7.75" x 6.5" x 13.25")
Weight: 7.7 kg (17Ib) net, 9.5 kg (21Ib) shipping.
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HP 6114A & 6115A

Description
HP Models 6114A and 6115A

These 40-watt precision power supplies are high-accuracy instru
ments designed for use as low-cost calibrators, working voltage stand
ards, systems reference supplies, or high-performance lab supplies.
They are ideal for applications where an accurate, highly stable, and
easy-to-use source of dc voltage is required.
Output Ratings

Both models feature automatic dual-range operation. For example,
the HP 6114A can supply 0-20V at 0-2A, and 20-40V at O-IA, with
out manual range switching. Automatic output current range cross
over occurs when the supply is providing greater than one-half of the
maximum rated output voltage.
Output Voltage Controls

Pushbutton voltage controls allow the output voltage to be set rap
idly and accurately. The setting is displayed in large, easy-to-read
numerals. A four-digit pushbutton switch increases or decreases the
output voltage in unit steps, and the switches go directly from "9" to
"0" without backing down. A fifth digit, set via a separate front-panel
control, provides output voltage resolution of 200 /lV.

The output voltage accuracy is 0.025% (250 ppm) plus I mV - for
example, at 40 volts output, the output voltage of Model 6114A is
accurate within ± II mV. This accuracy is attained after only five
minutes' warmup, thus making these supplies especially suitable as
portable calibrators.
Output Current Controls

A front-panel current control allows the maximum output current
of these supplies to be set to any desired value within the maximum
rating. Using this control, the supplies can be operated as constant
current sources with 0.0 I% current regulation. A current mode indi
cator (a light-emitting diode) immediately lights when the supply is
operated in the gross current limit region or when the output current
level established by the setting of the front-panel control is reached.
When the indicator is lighted, the output voltage is uncalibrated, but
the front panel voltmeter continues to indicate the output voltage with
an accuracy of 2%. A ten-turn current control with a three-digit grad
uated dial provides 2 rnA current resolution.
Remote Programming

Models 6114A and 6115A are designed to be programmed with
either the HP Multiprogrammer or the HP-IB Isolated D/A Power
Supply Programmer. Interfacing for Multiprogrammer operation is
included as a standard feature in these models; therefore, the addition
of Option 040 is not required. See pages 281 and 313 for additional
information on digital programming interfaces for power supplies.
Both supplies can also be remote programmed by means of an exter
nal voltage or resistance.

The output capacitor can be disconnected to reduce current surges,
thereby improving the performance of the supply as a constant-cur
rent source; this also increases the programming speed by approxi
mately an order of magnitude. Note, however, that some capacitance

Accessories
5060-8762: adapter frame for rack mounting one or two
1/2rack width units. This frame applies to HP 6114A,
6115A
5060-8760: blank filler panel. This '/2 rack width panel
applies to HP 6114A, 6115A

Ordering Information
HP 6114A Precision Power Supply
HP 6115A Precision Power Supply

Price
$115

$36

Price
$1650
$1650



• Continuously variable voltage limit
• Output useful to micro-ampere region

POWER SUPPLIES
Special Purpose: Precision Constant Current Sources

Models 6177C, 6181C &. 6186C

• High output impedance-no output capacitor

voltage to vary from zero to maximum.
Source effect (line regulation): less than 25 ppm of output + 5
ppm of range switch setting for any change in the line voltage between
104 and 127 V ac at any output current and voltage within rating.
Load effect transient recovery: less than 800 IlS for recovery to
within 1% of nominal output current following a full load change in
output voltage. (On HP 6l86C, recovery time for 100 mA/IO mAl
I mA ranges is 1 ms/ 1.6 ms/4 ms, respectively.)
Temperature coefficient: output change per degree C is less than
75 ppm of output current +5 ppm of range switch setting.
Drift (stability): less than 100 ppm of output current +25 ppm of
range switch setting. Stability is measured for eight hours after one
hour warm-up under conditions of constant line, load, temperature,
and output setting.
Resolution: 0.03% of range switch setting.
Temperature rating: operating 0, to 55°C; storage, -40 to +75°C.

HP 6177C, 6181C

HP 6186C

Description
These solid-state constant-current sources are ideal for semicon

ductor circuit development, component testing, and precision electro
plating applications.

Their high-speed remote programming characteristics make these
supplies useful in testing and sorting semiconductors, resistors, relays,
meters, etc. The ability to superimpose ac modulation on the de 'out
put permits the supplies to be used for measurement of dynamic or
incremental impedance of circuit components.

Specifications
Load effect (load regulation): less than 25 ppm of output + 5 ppm
of range switch setting for a load change which causes the output

Accessories
HP 5066-8764: rack adapter for rack mounting one or
two HP 6177C or 6181 C supplies
HP 5066-8762: rack adapter for rack mounting one or
two HP 6186C supplies
HP 5060-8530: filler panel for HP 6177C, 6181C
HP 5060-8760: filler panel for HP 6186C

Options
028: 230 Vac ±10%, single-phase input.
910: one additional operating and service manual

Ordering Information
HP 6177C, 6181C Constant Current Source
HP 6186C Constant Current Source

Price
$130

$115.00

$49
$36

N/C
add $7,50

$1300
$2000

Model HP 6177C HP 6181C HP 6186C
Output Current tt O--5OOmA .. ".' ''Q:.~mA ," G-lOOrnA, , ",

,

Voltage Compliance .:I G-50 Vde (}..100 Vdc (}..300 Vde

A G-5mA o..2.SmA G-l mA

Output Ranges B (}..50 mA (}"25 mA (}..10 mA

C 0..500 rnA G:$OnJ. G-lOOmA
AC Input 1I5V ac ?'10%.4~3 Hz; 115 Vac ?'l0%, 4~3 Hz; 115/230 Vac. 48-63 Hz;

0,6 A. 55 Wat 115 Vac 0,6 A, 55Wa! 115Vac 0.9 A, 90 Wat ll5 Vac
For 230 Vac see Option 028 For 230 Vac see Option 028 115/230 Vac switch

Range A 200mVlmA IV/mA IOYlmA
Voltage Control (accuracy: 0,5% of output

Range B 20 mV/mA 100 mV/mA I VlmA
Constant Current current +,04% of range)

Range C 2mV/mA lOmV/rnA lOOmVlmA
Remote Range A 4000hms/mA 2 kilImA 10 k!l/mA
Programming ReSistance Control (accuracy: I%of

Range B 4Oohms/mA ~ 2000hmsJmA IkllImA
,

output current +0.04% of range)
Range C 40hms/mA 20ohms/mA 100!l/mA

Voltage Limit Voltage Control (Accuracy: 20%) IVN ~ IVN \VN ~

Remote Resistance Control 8700hmsN 4350hmsN 8200hmsN
Programming Accuracy 25% 251 15%

Range A R= 330 Meg, C= 500 pF R= 1330 Meg, C= 10 pF R= 10,000 Meg, C= 900 pF
Typical Output Impedance (R in parallel with C)' Range B R= 33 Meg, C'" 0.005 Jif 11"133 Meg, C=100 pF R"'1,000 Meg, C" 700 pF

Range C R= 3,3 Meg, C= 0.05 ~F R= 13.3 Meg. C=1000 pF R=100 Meg, C~1500 pF

Range A 1.6,.A rmsi49 pA p-p 0.&,A rmsl20 pA p-p , 0.2 ,.A fII\SI5 pA pop
PARD (Ripple and Noise): rms/p-p (20 Hz to 20 MHz) Range B 16,.A rms/200 ~A pop 8,.A rms/lOO,.A pop 2 JJA rms/50 JJA pop
witn eltner output terminal grounded Range C 160,.A rmsll mA p-p ·80"" rtW500 pA p-p 2OpAmW5llOpAp-p
Programming Speed: from 0 to 99% of range switch setting with a
resistive load 6 ms 6 ms 10 ms
"(Output Current Modulation)

Dimensions: 7.75·fN)X3.~~ 3.44' (H) x 12.38' (0) 7.15'(W)X3~
197 mm (W)x (W) x 88mm (H) x 315 /lim (f)) 197 mm (w)x

Weight: (Nel/Shlpping) 4.53 kg (10 Ib)/5.9 kg (13 Ib) 4.53 kg (10 1b/5,9 kg (13Ib) 59 kg (13 Ib)17 7 kg (\7 Ib)
--

• This network is asimplified representation of a complex network. The formula Z ~ AX/vR' + xc'
is used for frequencies up to 1 MHz by SUbstituting the values given for Rand C. Above
1MHz. the output impedance is grealer than the formula would indicate.

•• Output current can be modulated 100% up to 50 Hz: percenl modulation decreases

linearly to 10% at 500 Hz.
tt For operation above 40'C the maximum output current must be reduced linearly to 80% of

rating at 55'C (maximum temperature),
t. Minimum voltage obtainable with voltage limit control is 0.5 V.



DATA ACQUISITION, CONTROL & TEST
General Information

The new HP 3852S Data Acquisition/Control System has extensive system software,
and can make measurements at rates up to 100 kHz.

No industry is perfect. In order to stay
competitive we all need to be more produc
tive, offering products and services of higher
quality. One obvious way is through automa
tion. But automation by itself is not the an
swer-it takes the commitment of a company
familiar with computer-based systems to
help you overcome the problems encountered
in an automation project.

HP is a major pioneer in computer-based
data acquisition systems. We have listened to
our customers' likes, dislikes, and frustra
tions, and the result is a number of systems
targeted not only for Data Acquisition, but
for Electronic Product Test as well. Now you
can choose the system with attributes most
suitable for your individual needs; from the
battery powered HP 3421A/71B system to
the new versatile HP 3852S.

Test
In an electronic test situation, the product

is often tested to design standards from a
well-known list of variables. There is a need
for signal multiplexing, matrix switching and
R.F. switching, as well as a need for stimulat
ing the device under test either through a
D/ A converter or signal genera tor.

Addressing the electronic test category are
the HP 3488A Switch/Control Unit, the HP
3457A Digital Multimeter and the HP
6940/6942/6944 Multiprogrammer Series
of products. HP also has complete systems
for Electronic Test: the HP 690lS and the
ATS/ 1000 integration service. Integration
on ATS /1000 ranges from simple racking
and cabling, to writing of system software.

Data Acquisition
A Data Acquisition system can find itself

in very different situations, from an R&D
Lab to a factory floor control environment.

Each situation places a different degree of
importance upon the features of the system.

For instance, a research lab needs accura
cy, ease of configuration and versatility,
while a factory floor application calls for
NEMA cabinets, control algorithms and dis
tributed intelligence.

As you can see from the charts, HP has a
wide selection of systems with varying de
grees of speed, accuracy and intelligence,
each designed to produce the best perform
ance available for your alloted budget.

System and Software
The quality of Data Acquisition software

is just as important as the quality of the hard
ware. Few of us are programming experts, so
HP has produced a wide variety of software
tools that match the ability of the program
mer.

For simple data logging chores the HP
3054DL, 3056DL and 3055S have menu
driven software. For more complex applica
tions, each of these systems has a path to ver
satile subroutine software.

For the utmost in software versatility, this
year HP is introducing the HP 44456A com
puter-aided test software, using the new HP
3852A Data Acquisition/Control Unit and
the new HP Series 300 computer family.

Support
Hewlett-Packard's system contribution

doesn't end with the sale. We also offer a
wide variety of training courses, both for the
user and the service technician. In certain
cases, customized support contracts and con
sulting time are also available. Contact your
local HP sales office for specific information.



Instrument Intelligence
In test applications, the instrument may

operate stand alone from the computer and
only report exceptions to the test limits. [n
Data Acquisition and Control applications, it
may be desirable for the instrument to oper
ate separately from the computer to protect
against computer or I/0 link failure. Some
products rely on powerful microprocessors
that can operate independently of the main
computer. Other products utilize dedicated
card handshaking to provide additional capa
bility.

Environment
Consideration of the operating environ

ment is a very important step in choosing a
data acquisition or test system. An applica
tion can require that a system operate in hot,
dusty and corrosive environments. In addi
tion, the electrical environment should also
be considered in regard to the amount of
electrical noise (both common and normal
mode) present in the area.

All Hewlett-Packard instruments are
designed to operate in moderately harsh en
vironments and the HP 2250 Measurement
and Control Processor is available in a
NEMA-12 rated enclosure for industrial in
stallations.

Integrated Systems
Integrated systems can save you a great

deal of time and effort, both in hardware con
solidation and in software design. Let HP do
the hard part. and reap the benefits in faster
design of experiments.

For further information on HP's front
ends and systems, consult the following cata
log pages. Technical brochures, program
ming notes and tutorial application notes are
also available.

The HP 2250A Automation Processor and HP Control/1000 Products have the stand
alone intelligence needed for control applications.

The Multiprogrammer series of front ends are an excellent match for production test
applications.

Use the HP 3488A Switch/Control Unit for RF and matrix
switching as well as digital I/O.

The low-cost HP 3421A operates on batteries with 30-channel
capacity and a built-in 5'12 digit DVM.

The versatile HP 3497A has an integrating 5'12 digit DVM and a
whole family of plug-in cards. It is an excellent choice for data

acquisition.

The HP 3457A Digital Multimeter has a 10-channel scanner for
small benchtop experiments.



DATA ACQUISITION, CONTROL & TEST
General Information (cont.)

The new HP 30558 has personal computer data log
ger software to drive either the HP 3421A or 3497A.

HP has a new, compact solution for users of personal
computers. These new personal instruments are well
suited for laboratory bench automation.

Product Catalog Systems Technical
Page Brochure

Data Acquisition
HP 2250 Measurement & 308 2250A 5953-6978
Control Processor 2250H

2250l
PMC/loo0 5953-2848

HP 3421A Data 290 3056Dl 5953-7000
Acquisition Control Unit 3421A171B 5953-7007

30555 5953-7000

HP 3497A Data 296 3054A 5952-8897
Acquisition Control Unit 30545 5952-8862

3054C 5952-8865
30555 5953-7000
3054Dl 5952-8862
3497A 5953-6911
PMCil000 5953-2848

HP 3852A Data 300 38525 5953-7004
Acquisition Control Unit 5953-7005

Test
HP 348BA Switch/Control 311 5953-6956
Unit

HP 3457A DMM 205 5953-6992

HP 61010AAl61061AA 193 PC Instru- 5952-4124
ments

HP 6940B 320 5952-4077

HP 6942A 316 HP 69015 5952-4089
HP 6944A 315 5952-4090

5952-4110

Product Accuracy Readings Sensitivity Resolution
Per (Bits Plus

Second Sign)

Data Acquisition
HP 2250 Measurement 0.7% 50,000 2~v 14 Bits
& Control Processor

HP 3421A Data 0.01% 4' l~v 18 Bits
Acquisition/Control Unit 35' II Bits

HP 3497A Data 0.007% 50' l~v 17 Bits
Acquisition Control Unit 300' 100~v 10 Bits

HP 3852A Data 0.01% 100,000 lO~v 12 Bits
Acquisition Control Unit .01% 1600' I~v 18 Bits

Test
HP 3488A
Switch/Control Unit

HP 3457A DMM .002% 48' O1~v 20 Bits
1350' lO~v

HP 61011Al6013A 0.1% 2.5' 10~v 11 Bits

HP 6940B 0.2% 20,000 50~v 12 Bits
7' 10~v

HP 6942A 0.27% 500,000 50~v 12 Bits

HP 6944A 0.27% 500,000 50~v 12 Bits

"Integrating AID Converter for excellent noise reJection.
The requirements for speed and accuracy vary with application. For
data acquisition applications where electrical noise is prevalent, HP
has integrating AID converters that reject powerline related noise.
For high speed applications. there are several systems to choose from.



DATA ACQUISITION, CONTROL & TEST
Data Logger

Model 3056DL

e Up to 60 channels
e Graphics
e Data stored on tape
e Menu and subroutine software

e Adaptive data logging
e User definable functions
e Choose from 18 separate functions

Description
The HP 3056DL Data Logger merges the measurement capabili

ties of up to two HP 342lA Data Acquisition/Control Units with the
programming versatility of the HP-85B computer. It comes in an at
tractive locking cabinet with two dedicated software packages and all
necessary cables.

The Software
Two levels of software come with each HP 3056DL Data Logger.

The HP 3056DL Ylenu Software is ideal for the first-time user, yet
powerful enough for an expert.

For the BASIC programmer, there are measurement subroutines
in the HP 3056DL software. Integrate these subroutines into your
own programming material to get the optimum speed and efficiency
from the data logger.

$250

$346

$346

$346
$89

$346

$3265

$2174

$1482

Price

$45
$395
$295
$165

$2767

I.ess $988
$296

eActuate
e4-20 mA

e2.2K Thermistor

eDigital Read
eFrequency

eDCV eACV
e2-Wire Ohms e4-Wire Ohms
eThermocouples: J, K, T, E, R, S
e2-Wire RTD e4-Wire RTD

Systems Options
201*: add HP-IB interface to the HP 3421A (allows
the use of EITHER HP-IB or HP-IL)
202*: two HP 3421As (both HP-IL) for up to 60 chan
nel capacity
203*: two HP 342lAs (both HP-IB) for up to 60 chan
nel capacity
400: delete 16 in. cabinet, locking drawer
910: extra set of HP 3056DL manuals, pre-recorded
tape cartridge

Computer
Order the HP-85B. To operate the HP 3056DL software, you must

have all items (HP-85B, ROM drawer, HP-IB or HP-IL, Advanced
Programming ROM).
HP-85B Computer with CRT, keyboard, tape drive
graphics, 32K memory, I/O ROM, mass storage ROM
HP 82936A ROM Drawer
HP 82937 A HP-IB Interface
HP 82938A HP-IL Interface
HP 00085-15005 Advanced Programming ROM

HP 3056DL Data Logger
Includes one HP 3421A Data Acquisition/Control
Unit with 51/2 digit DVM, VDC, VAC, n, Counter, 30-
reading storage, HP-IL Interface, sliding drawer and
cabinet, software levels I and 2. Computer is ordered
separately or as part of the HP 3056S.

* Select no more than one

Ordering Information

HP 3056S includes the HP 3056DL Data Logger plus
the HP 85B Controller.
Input Assembly Options
020: 8 Channel Multiplexer/2 Channel Actuator As
sembly
021: 9 Channel Multiplexer/I Channel Actuator As
sembly
022: 10 Channel Multiplexer Assembly
040: Breadboard Assembly, connector block
050: Digital Assembly, connector block

Power line Options
315-346: Options for 100 V/50 Hz through 240 V/60
Hz

Adaptive Data Logging
When a specified channel exceeds its measurement limits, you can

instruct the system to print, display a warning, or jump to a complete
ly different measurement routine. For instance, you can scan slowly
while the process you are monitoring is stable, and then adapt the
scanning rate when an out-of-limit condition occurs. This "adaptive
scanning" philosophy makes efficient use of data storage space and
computer time.

Each function is selected simply by pressing the appropriate key on
the HP-85B computer.

When the 17 available functions are not adequate, you can gener
ate your own linearization equation: mX+B, a 5th order polynomial,
or even a BASIC subroutine that you write yourself.

User Definable Functions
There are no less than 17 separate functions to choose from:

aHP 3056DL

The Hardware
Each HP 3421A Data Acquisition/Control Unit used in the HP

3056DL Data Logger has the accuracy and resolution for critical ap
plications. The basic accuracy is .0 I%, with a 51/2 digit A/D Convert
er, a sensitivity of one microvolt, signal conditioning for
thermocouples, DCV, ACV, Ohms, and Frequency. Each has a scan
ning capacity of up to 30 channels as well as 30-reading storage buf
fer. The HP 3421A assures you of precise transducer measurements
at a surprisingly low price.

The HP-85B Personal Computer communicates with the HP
3421A via either HP-IL or HP-IB. The HP-85B has the data logging
features you need all in a single integrated package: keyboard, mag
netic tape drive, graphics printer and CRT.



DATA ACQUISITION, CONTROL & TEST
Data Acquisition/Control Unit
Model 3421A

• up to 30 differential channels, 56 single-ended
channels

• Electronic calibration for repeatable answers
• Built-in 51

/2 digit AID converter with 1 /J.V sensitivity
• HP-IL (standard) and HP-IB (optional) with rear panel

switch
• Optional 12 volt battery power

• "Sieep mode" for extended battery life in remote
locations

• Front terminals fin convenient DCV, ACV, 2 & 4-wire
ohms, frequency and temperature

• Display shows channels Closed, digital states and self
test conditions

HP 3421A a~'~"I'~NED FeR. :
SYSTEMS

Description
The HP 3421A Data Acquisition/Control Unit is the instrument

that beats the high cost of data logging. Use it for that small data
acquisition project with the assurance that it will quickly pay its own
way.

The HP 3421A scans up to 30 channels, measuring DCV, ACV, 2
and 4-wire Ohms, Frequency, and Temperature. It also reads and
writes digital information and stores up to 30 analog readings. The
standard HP 342lA comes with an HP-IL interface for battery-pow
ered flexibility or optionally HP-IB for more computational power.

Up to three of the following assemblies may be added to the HP
3421A mainframe:
• 10-channel analog multiplexer/actuator assembly with thermo

couple compensation
• 8-bit input/8 bit output digital assembly
• Breadboard assembly for custom circuitry

Measurement Integrity
With its 51h, 4Y2, 31h digit A/D converter, the HP 3421A can re

solve I /JoV out of 300 mV to monitor thermocouples and other low
level transducers. Or it can read higher level signals by auto-ranging
up to 300 volts dc.

System Versatility
Each HP 3421A can scan up to 30 differential channels or 56 sin

gle-ended channels of analog information. The HP 3421A is battery
powered with latching relays that will not change state when the ac
line power is removed. Battery power gives the HP 3421A its own
uninterruptible power supply.

All functions are remotely programmable via either HP-IL or HP
lB. Use HP-IL with the HP 71 B handheld calculator as a self-con
tained battery-powered data logger, or use HP-IB with the HP 85B
Personal Computer for more programming performance.

The HP-71 Bhandheld computer can turn on the HP 342lA Data Ac
quisition/Control Unit, trigger it to scan a list of 30 channels, instruct a
mass memory to store all 30 readings and then power down the entire
system until the next time interval passes.

The HP 3421A is not limited to portable applications. It is equally
useful in laboratory situations, where its 0.01 % accuracy, I microvolt
sensitivity and 5h digit resolution assure you of reliable answers.

Digital inputs, actuator outputs and a breadboard assembly give the
laboratory designer a great deal of instrument flexibility while HP-IB
compatibility adds the option of a more powerful instrument controller.
Special HP 71 B ROM

Exceptional convenience for workstation and field use of the HP
3421A is provided by a special ROM (HP 82479A) for the powerful
HP-7IB Handheld Computer.

Composed of independent software modules, the Data Acquisition
Pac implements a: (1) FRONT PANEL - more than just an HP
342lA front panel, with 14 measurement functions; analog and digi
tal channel controls; and linearization for popular thermocouples,
thermistors and RTD's for temperature measurements; (2) STRIP
CHART - driving the HP 2225B to simulate strip chart recording;
(3) MONITOR - continuously showing the state of measured parame
ters relative to preset limits on a large screen video display; (4) DATA
LOGGER - simplicity of menu-driven software to perform data acquisi
tion and storage, and react to out-of-limit measurements; (5) REPORT
PROGRAM - perform minimal statistical, graphical and tabular
analyses on collected data; (6) DATA TRANSFER - format and
transfer collected data to the ASCII HPAF environment for more
extensive data analyses.

The HP-7IB is a full function technical BASIC language comput
er, with over 250 keywords. The Data Acquisition Pac ROM adds
over 40 keywords specifically designed to ease data collection tasks.
This combination yields an extremely powerful data acquisition capa
bility for portable applications.

The HP 858 System (The HP 3056Dl)
The HP 342lA can also be combined with the HP-85B Personal

Computer for even easier and more powerful data logging. Dedicated
software enhances the system with Menu programming, Subroutine
programming, instrument panel emulation and graphic analysis. It
makes data logging as easy as answering a few questions on the CRT
display.



HP 3421A Mainframe Specifications
The HP 3421A mainframe comes with:

• A 5V2, 4V2, and 3V2 digit integrating A/D converter
• Thermocouple compensation
• Type T thermocouple linearization built in
• HP-IL
• 30-reading storage buffer
• LCD 30 channel display with power and error indicators
• Electronic calibration
• Rechargeable battery
• High level command set

All specifications apply for relative humidity less than 85% at 30 de
grees C.

Option 201 HP-IB
The Option 201 adds an HP-IB interface to the HP 3421A. Interface

functions: SH I, AH I, T6, TEO, LEO, L4, SR I, RLO, PPO, DC I, DTl,
CO. For more on these codes, see the HP-IB section of this catalog.

Option 21412 Volt Power Assembly
This optional assembly provides the necessary isolation and regulation

to allow use of a 12 volt automotive battery or system to recharge or
charge while in use the batteries of the HP 3421 A, HP 71 B Handheld
Computer, and peripherals such as the HP 9114A Portable 3V:z"
Microfloppy and HP 2225B Thinkjet Personal Printer. Option 214 is mu
tually exclusive with Option 20 I (HP-IB).

DC Voltage
Ranges: 300 mV, 3 V, 30 V, 300 V, Autorange
Basic accuracy: ±(.009% reading + 3 counts); 5V:z digits
Reading rates: 2 to 35 readings/second

Resistance
Ranges: 300 fI, 3 kfl, 30 kfl, 300 kfl, 3 MfI, 30 MfI; Autorange
Basic accuracy: ±(.012% reading + 3 counts); 51/, digits
Reading rates: 2 to 35 readings/second

AC Voltage
Ranges: 3 V, 30 V, (300 V with HP 44469A divider)
Converter type: averaging
Resolution: 3\6 or 4\12 digits
Basic accuracy: 41/2 digits: ±(0.5% reading +60 counts), 45 Hz to 500
Hz; ±( I% reading + 60 counts), 30 Hz to I kHz; providing the input
voltage is at least 10% of range.

Counter
The counter is part of the mainframe circuit, and is multiplexed

through the channel relays.
Resolution: 65,535 counts
Frequency: I Hz to 10 kHz
Modes: frequency, totalize

Thermocouple Thermometer
Type T thermocouple linearization is built in. For other thermocouple

types, the reference junction temperature is available on each multiplex
er assembly.

Option 020, 021, 022 MUltiplexer/Actuator Assemblies
The configuration of multiplexer and actuators depends on the option

you order. Option 020 has 8 multiplexer/2 actuator channels; Option 021
has 9 multiplexer/ I actuator channels; Option 022 has 10 multiplexer
channels. The actuators are capable of switching 252 Vac. One HP
3421 A mainframe can hold up to 3 assemblies.

Option 040 Breadboard Assembly
The breadboard assembly is convenient for constructing custom cir

cuitry. It comes complete with a manual describing the circuit that en
ables the HP 3421 A to communicate directly with an 8-bit
microprocessor.

Ordering Information
Input and 1/0 Assembly Options
020: 8 Channel Multiplexer/2 Channel Actuator Assem
bly
021: 9 Channel Multiplexer/I Channel Actuator Assem
bly
022: 10 Channel Multiplexer Assembly
040: Breadboard Assembly with connector block
050: 8 bit in, 8 bit out Digital I/O Assembly with connec
tor block
201: add HP-IB interface. Allows use of EITHER an HP
IB or HP-IL controller
214: add 12 volt power assembly. Cannot be added if opt
20 I is specified
Power and Frequency Options
315·346: Line power options from 100 V/50 Hz-240
V/60Hz
Rack Mount and Manual Options
401: Side Handle Kit
907: Front Handle Kit
908: Rack Mount Kit
909: Rack Mount with Handle
910: Extra Manuals
Field Installation Kits·
HP 44462A: 8-Channel Multiplex.er /2 Channel Actua
tor Assembly with thermocouple compensation, connector
block
HP 44463A: extra connector block for above
HP 44464A: Breadboard Assembly with connector block
HP 44465A: 8 bit in, 8 bit out digital I/O assembly with
connector block
HP 44466A: Extra connector block for digital or
breadboard assembly
HP 44469A: Seven 10: I dividers for measuring 300 Vac

Accessories
HP 2225B: Thinkjet Personal Printer (HP-IL)
HP 9114A: Portable 31j," Microfloppy (HP-IL)
HP 11340A: 20-metre HP-IL Cable
HP 11340B: 50-metre HP-IL Cable
HP 11340C: 100-metre HP-IL Cable
HP 82161A: Digital Cassette Drive (HP-IL)
HP 82162A: Printer/Plotter (HP-IL)
HP 82402A: Dual HP- IL Adapter
HP 82479A: HP-71 Data Acquisition Pac ROM

HP 3421A Data AcqUisition/Control Unit

Price

$346

$346

$346
$89

$346

$250

$330

N/C

$20
S50
$30
$75
$74

$346

$35
$89

$330

$15

$15

$495
$795

$40
$100
$200
$450
$450

$50
$195

$1,532

Option 050 Digital I/O Assembly
Option 050 has 8 isolated input lines and 8 isolated output lines for

both monitoring and controlling external digital devices. • Field installation Is recommended to be performed only by service trained personnel.



DATA ACQUISITION, CONTROL & TEST
Automatic Data Acquisition/Control System
HP Model 3054S/HP Model 3054A

HP 217

The HP 3054S/A system is a powerful yet economical system for
transducer measurements. By adding a graphics plotter, system
measurements can be plotted for analysis, documentation, and pres
entation. Recommended plotters include the 6-pen HP 7475A, and
the 2-pen HP 7470A.

System Configuration
The HP 3054A system includes an HP 3497A Data Acquisi

tion/Contro] Unit, an HP 3456A Digital Voltmeter and an HP
3437A System Voltmeter. The HP 3054S system includes an entire
HP 3054A plus a desktop computer (HP 85B, HP Series 200 or HP
7825B) and selected peripherals.
The HP 3497A Data Acquisition/Control Unit is the instrument
that provides the analog multiplexing, digital monitoring, and control
functions using plug-in assemblies. The 20 Channel Reed Relay As
sembly provides low level guarded switching with <2 J.LV of thermal
offset. An isothermal connector is provided as an option to this assem
bly for thermocouple compensation. An FET multiplexer assembly
provides fast scanning and high reliability. Digital input and output
assemblies are available for monitoring and control. And you get spe
cialized measurement and control using the Reciprocal Counter As
sembly and the programmable D/ A Converter Assemblies. Up to five
of these optional plug-in assemblies can be contained in the HP
3497A mainframe. Expansion to more than five assemblies is provid
ed by the HP 3498A Extender. Each HP 3498A can hold ten more
assemblies. A total of thirteen extenders can be supported by one HP
3497A mainframe, giving a maximum of 1000 analog channels and
1360 digital channels.

System timing is accomplished through the non-volatile real time
clock in the HP 3497A.

The optional DVM assembly for the HP 3497A has 1 J.LV sensitivi
ty, 5V2 digit resolution, integration, and guarding-capability previ
ously available only on stand-alone system DVMs. (See page 296).

The HP 3456A Digital Voltmeter is a }1/2 to 6V2 digit integrating
voltmeter with high accuracy, 100 nanovolt sensitivity, and speed to
330 readings/second. Its dc and true rms ac voltage and resistance
measurement capability reduce the amount of signal conditioning
necessary. The HP 3456A can detect 100 nanovolt changes in 100
mV signals at speeds of 48 readings/second. This capability is neces
sary for measuring thermocouples with the HP 3054S/A system to
better than 0.01 DC resolution. Common mode rejection of 140 dB
makes the HP 3054S/A system particularly suited for repeatable low
level measurements in the presence of noise.

~
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HP 3054S/A

• Improve productivity in research and manufacturing
• Low cost data acquisition
• Precision transducer measurements and analysis
• 1000 analog channels and 1360 digital points
• Control functions for closed-loop applications

Description
The HP 3054S/A is a computer-based automatic data acquisition

and control system. The HP 3054S/A combines speed, precision and
a variety of control functions with full computation and analysis ca
pabilities. The HP 3054S/A offers flexibility, convenience, and per
formance to solve many data acquisition applications.

The system has the flexibility to make a wide variety of measure
ments, including outputs of thermocouples, strain gages, RTDs, flow
meters, and other transducers. The HP 3054S/A also has digital in
puts and outputs, voltage and current D/ A converters for precision
closed-loop control.

The HP 3054S/A offers the convenience of using instrumentation
that is designed as a system. To help the user get started fast, the
measuring system is rack-mounted and pretested. System specifica
tions represent the summation of all instrument errors. An Introduc
tory User's Guide is part of the system documentation package which
enables the user to quickly learn how to use the system for his or her
application.

The HP 3054S/A system performs by combining speed, accuracy
and computational power. Measurement rates, from 4800 read
ings/second (60 Hz operation) to 48 readings/second, are possible
with resolutions from 3V2 digits to 6V2 digits. DC measurements of low
level transducers can be made with 100 nanovolt resolution with
greater than 150 dB of noise rejection. An HP desktop computer or
mini-computer will automate the system, store data, linearize trans
ducers, and provide computation and analysis.



The built-in memory of the HP 3456A can store both readings and
sequences of measurement commands. The HP 3456A can store in
ternally up to 350 readings or up to 1400 ASCII programming char
acters or combinations of both readings and programming characters.

The HP 3437A System Voltmeter is a high speed 3112 digit dc
voltmeter that provides precisely timed sample and hold readings.
Use it to analyze repetitive signals up to I MHz or transients down to
I ms. in a fraction of the time required by conventional means. Use it
with Option 030 FET Multiplexer Assembly to scan sequential chan
nels at up to 4800 channels per second (60 Hz operation).

Power and Performance in Desktop Computers
A choice of computers with the HP 3054S/A provides a wide range

of capability and performance for automating data acquisition appli
cations. The desktop computers supported with the HP 3054S/A are
the HP 85B, HP Series 200 and HP 9825B. The computers automate
the system by controlling the instruments and gathering the data over
HP-lB. All of these computers offer easy interaction to greatly simpli
fy the writing and editing of programs. The friendly languages of the
computers and the HP 3054S/ A software package make it easy to get
started. The presentation of data is very versatile when using a com
puter and external peripherals. Transducer data can be converted to
engineering units, statistical analyses of the data can be performed,
and graphical representations of the data can be produced. The indi
vidual capabilities of each computer-such as speed, memory size,
and output devices--should be considered for the different data ac
quisition applications.

Software and Documentation
The system software is an integral part of the HP 3054S/A Auto

matic Data Acquisition/Control System. Specially written software
and documentation packages are supplied for each of the computers.
This complete software package greatly simplifies programming and
enables the user to get started fast.

The complete software and documentation package supplied with
the HP 3054S/A includes:

• operational verification programs
• system sub-programming routines
• typical application programs
The system verification/diagnostic programs can be used to verify

that the system is in operating condition at the time of installation.
The programming of the HP 3054S/ A is most effectively accom
plished by combining the system sub-program with other system op
erations. Sample application programs are also provided for
assistance in developing functional software.

Racks and Cabinets
Other cabinets may be chosen besides the standard 30" rack for the

HP 3054S/A. A 16" case is offered as a compact and portable pack
age for the HP 3054S/A. A desk provides rack space for the instru
ment and a table top for software development. The 56" cabinet
provides space for additional equipment and future expansion.

For more information on the HP 3054S/A, contact your nearest
HP Sales Office.

System Options

Input Assemblies for the HP 3497A
010: 20 Channel, Low Thermal Relay Multiplexer
Assembly
020: Relay Multiplexer Assembly with Thermocouple
Compensation
030: 20 Channel FET Multiplexer Assembly
050: 16 Channel, Isolated, Digital Input/Interrupt As
sembly
060: Reciprocal Counter Assembly
070: 10 Channel, 120n Strain Gage/Bridge Assembly
071: 10 Channel, 350n Strain Gage/Bridge Assembly

Output Assemblies for the HP 3497A
110: 16 Channel Actuator/Digital Output Assembly
115: 8 Channel High Voltage Actuator
120: ± I OV Dual D/ A Converter Assembly
130: 0 to 20 rnA or 4 to 20 rnA Dual D/ A Converter
Assembly
140: Breadboard card for custom designs
230: U.S. Clock Format for the HP 3497A (month:day:
hour:minute:second)
231: European Clock Format for the HP 3497A (day:
month:hour:minute:second)
260: Delete Keyboard and Display on HP 3497A
261: Delete HP 3437A SVM and HP-IB cable
262: Delete HP 3456A DVM and HP-IB cable
280: Add 5\12 digit DVM and current source for the
HP 3497A. ~OTE: Only one DVM may be deleted
from system, unless optional HP 3497A DVM assem
bly is added.
298: Add HP 3498A Extender and connecting cables

Cabinet Options for HP 3054A
400: Delete 30" cabinet; rack-mounting hardware
supplied
416: Add 16" combining case with power strip; delete
30" cabinet
456: Add 56" cabinet with fan and power strip; delete
30" cabinet
490: Add HP 44530A systems desk with fan, power
strip, and 23" rack space; delete 30" cabinet
495: Field wiring termination panel; fits 30" (standard)
and 56" (opt 456) cabinets only
496: Add locking drawer, 8" high, for 85A
498: Add locking drawer, 18" high

Software and Documentation Options for
HP 3054A
841: Complete HP 3054S System
Documenta tion-8 5B
842: Complete HP 3054S System
Documentation-HP 9825B
800: Complete HP 3054S System
Documentation-Series 200 (BASIC 2.0) on 3112" flexi
ble disc
801: Complete HP 3054S System
Documentation-Series 200 (BASIC 2.0) on 51//' flexi
ble disc
802: Complete HP 3054S System
Documentation-HP 9817/9837 (BASIC 3.0)
804: Complete HP 3054S System
Documentation-HP 9826A (HPL)

Basic HP 3054A System

Price

$600

$750

$750
$550

$600
$900
$900

$750
$550

$1000
$\000

$148
N/C

N/C

less $360
less $3,236
less $4,026

$1,650

$2,100

less $2, I 74

less $1.186

$296

$889

$600

$494
$642

N/C

r\/C

N/C

N/C

N/C

N/C

$13,339



DATA ACQUISITION, CONTROL &TEST
Data Loggers
HP Model 3054S/HP Model 3054DL

• 5% Digit measurement
• Graphics

• Data analysis
• Graduated software

Graphic presentation is the key to understanding the data. From
the graphic display to the program flexibility to the precise measure
ment capability, the 3054S is the complete data logger.

HP 3054S/DL Specifications
The following specifications include all contact resistances, contact

voltages and DVM errors. Accuracy specifications apply when the
HP 3054S is in an ambient environment of 23°C ± 5°, <85% R.H.
Temperature coefficients are applied when the ambient temperature
is 0 to 18°C or 28 to 50°C.
DC voltmeter (use option 010 or 020)
Ranging: auto or fixed range
AID technique: integrating
Maximum input voltage: hi to 10: ± 120 V peak
Lo to guard: ± 170 V peak
Any terminal to chassis: ± I70 V peak

Accuracy Temperature
Maximum (90 days) Coefficient

Range Reading Resolution (!6Rdg. tCounts) {!6Rdg.tCountsl/'C lin

IY 119999 1~V 007 t 5 00025 + .15 >1010

1V 1.19999 10 ~V .006 t 2 .0002 t .02 >10"
IOV 11.9999 100 ~V .006 t 1 .0002 t .01 >10"

100 V 119.999 1 mV .006 t 1 .00025 t .03 10 MU ±0.5%

For >90 days, add 20 ppm/month to baSIC accuracy

For >90 days. add 10 ppm/month to accuracy

Note: the HP 30545 system includes the entire HP 3054DL (With selected oplions) plus certain
system peripherals.

Current Accuracy Temperature
Maximum 1 Count Through (90 days) Coefficient

Range Reading Resolution Unknown (%Rdg.tCounts) ('liRdg.tCountsl/'C
100U 119.999 1 mU ImA .032 +5 .0028 + .15
1 kD 119999 10mU lOO~ .032 t 5 .0028 t .15
10 kU 11.9999 100 mn 10~ .032 t 5 0028 t .15

100 kU 119.999 1 U 10~ .031 t 2 .0027 t .02

$3265

$600
$750

$395

$5829

$550
$600
$750
$550
N/C
N/C

-$360
-$900

$410

$200

PriceOptions
Option # (choose up to 5 total option cards
HP 3054DL capacity is 5 slots)
010: 20 channel guarded input relay card
020: 19 channel guarded input relay card with thermo
couple compensation. Measures JKERST thermocou
ples or dc volts
050: 16 channel optically isolated digital input
060: Frequency counter, totalizer
110: 16 channel digital output actuator relay card
115: 8 channel high voltage actuator
230: Clock format: Mo:Day:Hr:Min:8ec
231: Clock format: Day:Mo:Hr:Min:Sec
260: Delete scanner display and controls
400: Delete locking cabinet with sliding drawer
841: Add Level 3 software for custom data acquisition
programs
910: Extra set of Level I & 2 software (one set comes
with HP 3054DL at no charge)
Computer (order both items to complete the 30548)
HP 858: Personal Computer with integrated screen,
tape and printer. Built-in I/O ROM included. Must or
der HP 82937A HP-IB I/O Card separately.
HP 82937A: HP-IB Interface for use with Series 80
personal computer.
HP 3054DL: Includes 51/2 digit DVM, current source,
real time clock, HP-IB interface, sliding drawer and
cabinet, software Levels I & 2, and pre-initialized data
tape

Normal mode rejection: 60 dB (50 or 60 Hz ± .1 %)
Effective common mode rejection
AC: ISO dB (500r 60 Hz ±.I%)
DC: 104 dB (100 channels)
Ohmmeter (use option 010 or 020)
Type: 2-wire or 4-wire
Current source: floating

~
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Description
The HP 3054DL consists of a precise measurement unit housed

inside an attractive locking cabinet. When you add the computational
capability of the 85B scientific computer, the combination becomes
more than just a data logger-it becomes a complete scientific mea
surement station with data and program storage, graphics and excel
lent measurement performance the HP 3054S.

The measurement unit contains a 5\!2 digit digital voltmeter with a
dc current source for ohms measurements as well as a 5-slot main
frame for optional plug-in assemblies. Each slot accepts either a
counter, a low-thermal multiplexer, a thermocouple multiplexer, a
digital input card or a digital output (alarm relay) card. Advanced
noise-rejection techniques such as Multi-Slope Integration and Tree
Switching compliment the I microvolt sensitivity of the voltmeter.

The HP 858 computer is not only a system controller, it is a full
function BASIC language scientific computer with data analysis
capabilitites, graphics CRT and printer, and a built-in tape cartridge
for both data and program storage.

Temperature measurements, whether made with thermocouples,
RTD's or thermistors, are all specified in terms of total system accu
racy. The thermocouple reference junction is located on the connector
block and is read automatically via the data logger software.

Resistance can be measured in a 4-wire configuration to eliminate
the effects of lead wire resistance.

The reciprocal counter accepts logic-level inputs and can operate
in either a period measurement mode or a totalize mode.

Digital inputs and digital (alarm relay) outputs are available for
monitoring switch positions and controlling external devices.

Graduated software
The program, or "software" that instructs the measurement unit is

stored on a magnetic tape cartridge in the HP 85B computer. This
software flexibility allows you to choose anyone of the three program
ming methods that fits your need best:

Level 1: Menu entry no programming language required

Level 2: Line entry no computer language required ... just
enter data logger information

Level 3: Subroutine ... enter a short BASIC program that uses
prewritten subprograms.



DATA ACQUISITION, CONTROL & TEST
Automatic Data Acquisition/Control System

HP Model 3054C

• Precise measurement and analysis
• Execute multiple programs simultaneously
• Communicate to other computers in a distributed

network

HP 3054C ~
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System Configuration
The HP 3054C consists of the following. The computer, other com

puter peripherals and computer operating systems are ordered sepa
rately.

Software
The HP 3054C software package consists of over 35 subroutines

that can be used as building blocks to create a useful measurement
program. The subroutines allow the user to write sophisticated pro
grams without knowing instrument programming codes. Included in
the HP 3054C software package are linearization programs for most
thermocouples, 120 and 350 ohm strain gages, thermistors and
RTDs. The routines include error trapping to locate and identify sys
tem problems.

HP 3054C
Instruments
HP 3497A Data Acquisition/Control Unit
HP 3456A Digital Voltmeter
Software and Documentation
HP 3054C Software package consisting of measurement, conversion,
utility and HELP routines.
Rackllntegration
30" rack (shown) is standard. Other racks are available. Integration
includes HP-IB cables, instrument connecting cables and test assem
blies.
Verification/Installation
The HP 3054C is installed and tested with the HP 1000 computer at
the customer's site.

Description
The HP 3054C Automatic Data Acquistion/Control System com

bines precise instrumentation with the power and versatility of HP
1000 computers. The HP 3054C is similar to the HP 3054A system
except that the HP 3054C supports software compatible with the HP
1000 series of computers. The HP 1000 series of computers give you
increased analysis capabilities and can be used to create multitasking,
distributed data acquisition and control networks. Distributed sys
tems allow you to control instruments with one computer while anoth
er computer in the network analyzes or processes the data. The
multitasking capability of the HP 1000 allows any computer in the
network to simultaneously control instruments with one program
whilc another program performs other, possibly unrelated, tasks.

Instrumentation
The HP 3054C consists of a HP 3497A Data Acquisition/Control

Unit and a HP 3456A Digital Voltmeter. The HP 3497A is a card
cage instrument that can be custom configured to meet your needs.
Assemblies arc available for A/D conversion, multiplexing, strain
gage/bridge completion, digital inputs/interrupts, counting, actuator
outputs, and voltage and current D/ A outputs. The HP 3456A is a
very precise voltmeter and has the resolution and noise rejection re
quired for measuring low levels in a noisy system environment.

Computers
The HP 3054C software package is compatible with the HP

IOOOA, E, and F series of computers. These computers offer the maxi
mum flexibility in system design allowing you to match the size and
power of the computer or computer network to your application. All
of these computers execute similar real-time operating systems but
offer different feature sets and performance levels. For more HP 1000
computer selection information, see the A, E, & F series section under
Computers and Peripherals.

Ordering Information

Basic HP 3054C Automatic Data Acquisition/
Control System

Price

$11,017



DATA ACQUISITION, CONTROL &TEST
Data Acquisition/Control Unit
HP Model 3497A

• Relay multiplexing

• DVM
• FET multiplexer
• Real time clock
• Bridge completion

• Digital inputs/outputs
• Counter
• Programmable 0/As
• Optional RS-232C interface

Description
The HP 3497A Data Acquisition/Control Unit combines the capabil

ities of several instruments and is a basic building block of an automatic
data acquisition and control system. The HP 3497A will be used in an
HP-IB automated system and can be viewed as a precision measurement
and control computer peripheral.

The HP 3497A has been designed to be a very versatile and very pow
erful instrument. A basic HP 3497A consists of a mainframe that in
cludes a front panel keyboard and display, a non-volatile real time clock,
and an HP-IB interface. Available as an option is a 5V2 digit integrating
digital voltmeter and current source that occupies a dedicated slot in the
HP 3497A chassis. Capability is added to the HP 3497A by using any
combination of plug-in assemblies. Available plug-in assemblies are:

-Relay Multiplexers with or without thermocouple compensation
-FET Multiplexer
-Digital Input/Interrupt
-Counters
-Strain gage/bridge completion
-Actuators
-Programmable voltage and current D/ As
-Breadboard Assembly
Up to 5 assemblies can be added to a HP 3497A and the HP 3498A

Extender chassis can hold up to 10 more plug-in assemblies.

High Performance
The HP 3497A DVM can resolve I microvolt signals and is ideal for

the precise measurement of thc outputs of thermocouples, strain gauges
and other transducers. Included on the DVM is a programmable current
source that allows four-terminal resistance measurements. The multi
plexer assemblies switch 3 wires (Hi, Lo, and Guard) and add less than 2
microvolts of thermal offset to the measured signal.

Flexible Hardware Configuration
The HP 3497A card cage can hold 5 of any combination of the plug-in

assemblies. This allows the multiplexing of up to 100 3-wire inputs to the
DVM in a single HP 3497A or a single HP 3497A might contain 60
multiplexer channels, 16 digital inputs, 16 actuator outputs, and a
DVM. By using the HP 3498A Extender, up to 1000 analog channels
and 1360 digital channels can be controlled, all at a single bus address.

Ease of Use
The HP 3497A keyboard and display make the HP 3497A very easy

to use and makes debugging of a HP 3497A based system easy. The
calibration adjustments for the HP 3497A DVM are located behind a

hinged front panel; this allows complete calibration of the DVM without
removing it from the test rack. Connections to all of the HP 3497A as
semblies are made using screw terminals, thereby eliminating the need
for soldering.

Automatic Data Acquisition and Control Systems
The HP 3497A is an integral part of the HP 3054A/C Automatic

Data Acquisition and Control Systems. The HP 3054A consists of a HP
3456A Digital Voltmeter for high accuracy measurements, a HP 3437A
Systems Voltmeter for high speed measurements and an HP 3497A for
multiplexing, digital I/O and control. The HP 3054A includes software
compatible with the HP 85 and Series 200 computers. The HP 3054C is
similar to the HP 3054A but it does not include the HP 3437A and the
software is compatible with the HP 1000 series of computers. The HP
3497A is also a part of the HP 3054 DL data logger.

Real Time Clock
The HP 3497A mainframe includes a quartz-referenced, non-volatile,

real-time clock. In addition to providing timing data, the clock can mea
sure elapsed time, interrupt at a presettable time, and output a program
mable pulse train.

Clock Format
Month:Day:Hours:Minutes:Seconds (U.S. Format)
Day:Month:Hours:Minutes:Seconds (European Format)

Modes Max. Time Resolution Accuracy

Real Time Mode: I year I second ±(.005% of time +.1 s)

Elapsed Time Mode: 10' seconds 1 second ±(.005% of time +.1 s)

Time Alarm Mode: 24 hours I second ±(.005% of time + .1 s)

Time Interval Mode: 24 hours 1 second ±(.005% of time +.1 s)

Timer Output Mode: 1 second 100 liS ±.02% of time



Option 001-51/2 Digit DVM and Current Source
The HP 3497A DVM assembly is a systems quality, 5Y2 digit, I

microvolt sensitive dc voltmeter. The DVM is fully guarded and uses
an integrating A/D conversion technique; this yields excellent com
mon and normal mode noisc rejection.

Included on the DVM assembly is a three level programmable cur
rent source. The current source, when used simultaneously with the
DVM, can be used to make high accuracy four terminal resistance
measurements with I milliohm resolution. Maximum speed is 300
readings per second in 3\6 digit mode.

60 Hz Operation (50 Hz operation)

Number of Digits Computer
Selected 85 9826· lOOOL lOOOE,F

Sequential Channels 5V, digits 39 ( 33) 39 39 (25) 30 (25)
using external 4V, digits 97 ( 88) 103 108 (79) 88 (79)
increment

107 (99)3'/, digits 112 (107) 123 127 (99)

Random Channels 5\1 digits 13 ( 11) 27 21 (16) 22 (16)
using software 41> digits 14 ( 11) 51 31 (28) 35 (30)

3V, digits 14 ( 11) 55 33 (29) 35 (32)

·9826 speeds for BASIC operating system

Voltmeter Specifications

10ilA 2.5 nA

100ilA 250 nA
I mA 250 nA

General Information
Maximum Reading Rate: (readings/second)

60 Hz Operation 50 Hz Operation
Digits Displayed Digits Displayed

Auto Zero 5% 4\1 3% 5\1 4% 3%

I ON 25 100 150 20 83 125

I OFF 50 200 300 40 166 250

Accuracy
5\1 Digit 90 Days, 23'C ± 5'C Input

Range Max. Display Resolution 5\1 Digits Z

.10 V ±.119999 IIlV ±(.OO7% RDG +3 counts) 10" !l

1.0 V ±I.I9999 10llV ±(.006% RDG +I count) 10" !l

10.0 V ±11.9999 100llV ±(.006% RDG + I count) 10" !l

100.0 V ±119.999 I mV ±(.006% RDG + I count) 10" !l

Compatible Thermocouples Any mixture One of the following
types: B,E,J,K,R,S,T

Measurement channels available 19 20per assembly

Reference junction compensation O.loC
accuracy (23° C ± 5' C)

Option 010-20 Channel Relay Multiplexer
This assembly uses reed relays to multiplex signals to the DVM or

other instruments. Each assembly switches 20 channels, each channel
consists of HI, Lo, and Guard lines. Two channels may be closed per
assembly and relays may be closed in a random sequence or incre
mented between programmable limits. The low thermal offset of the
relays make it suitable for measuring the outputs of strain gage and
other transducers. Each channel can be configured with a filter or
current shunt for additional flexibility.

Input Characteristics
Maximum input voltage: < 170 V peak between any two input ter
minals
Maximum current: 50 rnA per channel non-inductive
Maximum power: I VA per channel
Thermal offset: direct switched, < IIIV differential; tree switched,
<2 IlV differential
Closed Channel Resistance

In series: 100 n ± I0% in High, Lo and Guard
Relays contacts only: < I n per contacl

Open channel isolation: > 1010 n (Hi to La, 40°C, <60% R,H.)
Maximum switch rate: 475/second (using hardware increment)
Rated switch life at 1 VA: 107 operations
All Relays are Break-Before-Make

Option 020-Relay Multiplexer with Thermocouple
Compensation

The option 020 assembly uses the same relay multiplexer as option
OlD but incorporates a special isothermal connector block to allow
thermocouple compensation. Two types of compensation (selectable
by the user) are available. A temperature-dependent voltage is gener
ated for software compensation; this voltage is then used in a comput
er program to compensate the thermocouple voltage. Hardware
compensation involves inserting a voltage in the measurement circuit
that automatically compensates the thermocouple voltage.

Reference Junction Compensation Comparison

Software Hardware

23°C ±5°CRange

Compliance: >+15 volts
Isolation voltage: 170 volts peak

Maximum Input Voltage
High to low: 120 V peak
Low to guard: 170 V peak
Guard to chassis: 170 V peak

Current Source
Accuracy: 90 days

Delay: 0 to 99.9999 seconds in 100 IlS steps
Buffer size: packed format: 100 readings; ASCII format: 60 read
ings
Number of readings per trigger: I to 999
Measurement Speeds

For the HP 3497A DVM and the relay multiplexer, speeds are giv
en for measurements on random channels (using software channel
selection) and sequential channels (using external hardware incre
ment). Speeds include I/O times to the indicated computers.



DATA ACQUISITION, CONTROL & TEST
Data Acquisition/Control Unit (cont.)
Model 3497A

Least Significant Digit (LSD)
HP-IB Display

Option 030-20 Channel FET Multiplexer Assembly
The option 030 assembly is used to multiplex input signals to a

DVM in a manner similar to option 010. The option 030 assembly
provides high speed, low level multiplexing. Maximum signal levels
are 12 volts peak between any high,low or guard input and any other
guard input, guard common or chassis ground.
Maximum sequential scanning rate: 4800 readings/s (at 60 Hz)
using an HP 3437A Voltmeter and HP Series 200 computer; 4000
readings/s at 50 Hz power.
Bias currents: sourced by either high or low to guard

0-2B'C 2S-SS'C
Channel closed: ±300 nA Current doubles
Channel open: ± 15 nA every 15'C

From each deselected FEr assembly: ± 15 nA above 28'C

Differential offset voltage: includes effects of bias currents and se
ries resistance. Does not include effects of voltmeter bias and noisc
currents

Option 060-100 kHz Reciprocal Counter
This option can be used to measure mechanical and low frequency

electronic signals. The counter can measure the period of signals up to
100 kHz and the pulse width of signals down to 18 /lS. The counter
can also count up or down from a programmable start point. It can
accept a wide variety of input signals including CMOS, open collector
TTL and passive contact closures.

Input Signal Characteristics
Input Levels

Input V(Lo) V(Hi)
Level (Maximum) (Minimum)
Range Isolated Non-iso Isolated Non-iso

5V 1.0 V 1.0 V 4.2 V 4.2 V
12 V 1.8 V 2.7 V 10.3 V 8.0 V
24 V 2.6 V 6.0 V 18A V 16.5 V

(S Vlevel,s standard, 12 and 24 volt levels are Jumper selectable. Other voltages can be accepted
using customer supplied resistors.)

Input circuit: switch selection of optically isolated or non-isolated
input. Non-isolated input has 19.5 kU minimum input impedance.

Maximum isolation voltage: 170 V peak between any terminal and
ground. Isolated mode only.
Period Mode
Maximum input frequency: 100 kHz
Minimum on time: 5 /lS
Minimum off time: 5 !J.S

Range Characteristics

Range
9999.999 s I ms 10 ms
99.99999 S 10/is 100/is
0.9999999 S 100 ns IllS

.09999999 s 10 ns I /is
Accuracy: ±(.Ol% of reading + 2 LSDs + Trigger Error)
Pulse Width
Minimum start to stop time: (pulse width): 18 /lS

Minimum stop to start time: 18 /lS

Range Characteristics

0-2B'C 2S-SS'C

±IA mV Add ±140 /iVl'C for each
degree above 28'C

±0.15 mV per deselected Add ±15 /iV/ 'C above 28'C for
FEr assembly each selected FET assembly

Series resistance for each input: intrinsic resistance of the FET
switch (when ON) plus series protection resistor.

G-S5'C
High, low 5500 Ohms

Guard 3500 Ohms Range
Least Significant Digit (LSD)

Hp·IB Display

Maximum current: ± I rnA per channel

Option 050-16 Channel Isolated Digital
Input/Interrupt

The option 050 assembly can sense up to 16 channels of digital
data. The first 8 channels can also be used as interrupt lines to detect
transient signals. The assembly can accept a wide range of input
levels and all functions and masks are fully programmable. A five-volt
supply is provided for driving external contact closures and open col
lector outputs.
Input Signal Characteristics

9999.999 s I ms 10 ms
99.99999 S 10/is 100/is
0.999999 S IllS IllS

.099999 S IllS IllS

Accuracy: ±(O.I % of readmg + Tngger Error + (2 LSDs or 18 /lS,

whichever is greater)).
Totalize/Down Count Mode
Maximum input frequency: 100 kHz
Minimum pulse width: 5 !J.S

Range: 0 to 999,999

SV 0.8 V 2.4 V 30 V 400/iA
12 V 3.0 V 7.0 V 42 V I rnA

24 V 6.0 V 13.0 V 42 V 2 rnA

Maximum voltage: ± 170 V peak between any terminal and chassis
Logic polarity: positive true (negative true is jumper selectable)
Interrupt Mode (bits 0-7)

Minimum pulse width: 100 microseconds
Triggering: each interrupt line is individually programmable for
positive or negative edge triggering.
Masking: each interrupt line may be enabled or disabled using a
programmable mask.

Input Level
Low Voltage High Voltage
Maximum Minimum

Maximum Input
Voltage Between

High & Low Terminals

Minimum
Input

Current

Option 070-120 Ohm Strain Gage/Bridge Completion
Assembly
Option 071-350 Ohm Strain Gage/Bridge Completion
Assembly



90 Day
Bridge Type HP 3497A DVM HP 3456A DVM Range at Best Resolution 23°C ± 5°C

V, .4 #E ,04#E 42400 #E 25#E
~ .2 #E 02 #E 21200 #E 5~E

Full .1 #E ,01 #E 9500 ~E 1~E

The option 070/071 assemblies may be used to provide bridge com
pletion for measuring strain gages, RTDs pressure sensors and load
cells. Each card uses an internal shared half bridge and can complete
10 channels of !4 and Y2 and full bridges in any combination. When
used with a +5 V excitation supply (such as the HP 6214A) and the
HP 3497A DVM, the assembly provides 0.1 ~E sensitivity with I ~E
accuracy. Provisions are made for shunt calibration and checking
gage leakage and lead resistance.

$130
N/C
N/C
$210

$550

$600
$900

$750

$550

$900

$750

$750

$600

$1,000

$1,000

$[,650

Price

$3,000

less $360
$2,100

HP 3497A Data AcqUisition/Control Unit

Ordering Information

Opt 001 or 44420A: 51/2 Digit DVM and Current
Source
Opt 010 or 44421A: 20 Channel Relay Multiplexer
Assembly
Opt 020 or 44422A: Relay Multiplexer Assembly
With thermo-couple compensation
Also order one of the following no charge options for thermo-couple
compensation: Option A20 for software compensation. Option B20,
E20, 120, K20, R20, S20 or T20 for hardware compensation of types
B,E,J,K,R,S or T. Software compensation works with any of these
types.

Opt 030 or 44423A: 20 channel FET Multiplexer As
sembly
Opt 050 or 44425A: 16 channel Isolated Digital In
put/Interrupt Assembly
Opt 060 or 44428A: 100 kHz Reciprocal Counter
Opt 070 or 44427A: 120 Ohm Strain Gage/Bridge
Completion Assembly
Opt 071 or 444278: 350 Ohm Strain Gage/Bridge
Completion Assembly
Opt 110 or 44428A: 16 Channel Actuator/Digital
Output Assembly
Opt 115 or 44431A: 8 Channel High Voltage Actua
tor Assembly
Opt 120 or 44429A: Dual Output Voltage DAC As
sembly
Opt 130 or 44430A: Dual Output Current DAC As
sembly
Opt 140 or 44432A: Breadboard Card
Opt 230: Clock Format (Month:Day:Hours:Min:Second)
Opt 231: Clock Format (Day:Month:Hours:Min:Second)
Opt 232: Delete HP-IB Interface, add RS232C Inter
face
Opt 260: Delete Keyboard and Display
Opt 298: Add HP 3498A Extender & connecting
cables

Each HP 3497A can hold one DVM assembly (Opt 001) and up to
5 plug-in assemblies. Each HP 3498A (Opt 298) can hold 10 addi
tional plug-ins. To order plug-ins without a mainframe, order as
444XXX Field Installation Kits as shown below.

ReqUired on Every Order:
• A Clock Format (Option 230 or 231)
• A Power Line Frequency and Voltage (Options 315 through
346)

General
HP-IB Interface functions: SHI, AHI, n, L4, SRI, RLl, PPO,
DCI, DTl, CO, EI
Size (HP 3497A or HP 3498A): 190.5 mm H x 428.6 mm W x 520.7
mm D (7Y," x 16Vs" x 20Y2").
Net weight: HP 3497A, 20.4 kg (45Ib) and 3498A, 20.4 kg (45Ib)
with assemblies in all slots.
Shipping weight: HP 3497A and HP 3498A maximum with assem
blies In all slots are 26.3 k~ (58 lb.)
Operating temperature: 0 C to 55°C
Non-operating temperature: -40°C to 75°C
Humidity: to 95% at 40° C except as noted
0rerating power: switch selectIOn of 110, 120, 220 and 240 volts
± 0%,48-66 Hz, 150 VA 3497A and 3498A.

Option 298-HP 3498A Extender
The HP 3498A Extender chassis allows low cost expansion of HP

3497A-based systems. Each HP 3498A can hold up to ten HP 3497A
plug-in assemblies. Use of one or more HP 3498As requires a HP
3497A (for control); all required connecting cables are supplied with
the HP 3498A.
Number of slots per HP 3498A: 10
Maximum number of added analog multiplexer channels (op
tions 010, 020): 900 channels (45 assemblies)
Maximum number of added non-analog acquisition assem
blies (options 050,060, liD, 120, 130): 85 assemblies
Maximum number of HP 3498As per HP 3497A: 13

Option 115
A

Dry
8

252 Vrms
48 Vdc

2 Arms or dc
500 VA ac
60 VA dc

Accuracy

Option 110
C

Mercury Wetted
16

100 V Peak

IA
100VA

sensitivity (excitation voltJge at 5 volts)

Switch Form
Contact Type
Number of channels
Maximum Voltage

Maximum Current
Maximum Power

Option 110 and 115 Specifications

Option 120-Dual Voltage 0/A
Option 130-Dual Current O/A

Option 120 consists of two 0 to ±IO V programmable voltage
sources. These sources can be used to provide a programmable test
stimulus or to control voltage programmed devices like power sup
plies and VCOs.

Option 130 consists of two 0 to 20 rnA or 4 to 20 rnA program
mable current sources. These sources, especially when using the 4 to
20 rnA range, can be used as transmitters in industrial current loops
and can drive up to 600 ohms of total loop resistance.
Option 120 Specifications

Output: 13 bits including polarity
Least significant bit: 2.5 mV
Output range: -10.2375 V to + 10.2375 V
90 day accuracy: ±.070% of programmed value ±4.0 mV
Maximum output current: 15 rnA (output within specifications)

Option 130 Specifications
Output: 12 bits
Least significant bit: 5 ~A (0 to 20 rnA range)

4 ~A (4 to 20 rnA range)
Output range: 0 to 20.475 rnA or 4 to 20.380 rnA (each source
jumper selectable)
90 day accuracy: ±0.07% of programmed value ± I 0.0 !J.A
Compliance voltage: 12.0 volts

Option 140 Breadboard Card
Option 140 is a breadboard card compatible with the HP 3497A

cardcage. Using this card, HP 3497A users can construct special pur
pose assemblies that communicate with the HP 3497A backplane.

Option 232-RS232C Interface
Option 232 to the HP 3497A deletes the standard HP-IB interface

and adds an RS232C (CCITT/V.24) compatible interface. The op
tion 232 interface is also compatible with the new RS423
(CCITT/V.IO) version of the RS44'9 interface.

The option 232 interface allows you to remotely locate the 3497A.
IHP technical brochure part number 5952-8884 contains additional
\information on HP 3497A option 232.

Excitation Supply Requirements
V max: 5.4 Vdc; I (out): 250 rnA per 10 channels (120 ohm gages)

Option 110-16 Channel Actuator
Option 115-8 Channel High Voltage Actuator

Option 110 consists of 16 mercury wetted form C (single pole
double throw) relays. Each relay can be individually closed and can
switch IA at 100V. The actuator assembly can be used to switch test
fixture power or to actuate alarm bells. This flexibility of this assem
bly allows it to be used as a digital output or matrix switch.

Option 115 is an 8 channel high voltage actuator assembly that can
switch voltages up to 252 Vrms and currents up to 2 amperes. The
Option 115 assembly is ideal for switching power line volta~es to
small motors, alarm bells and lights, motor starters and solenOids.

Specifications



DATA ACQUISITION, CONTROL &TEST
Data Acquisition and Control System
HP Model 3852S

• System Software
• Command Storage
• Reading Storage

Optional Controller e

• Integrating DVM
• High Speed DVM
• Complete Set of I/O

HP Model 38525

With the HP 3852S Data Acquisition and Control System you get
capable hardware plus system software to create a powerful data ac
quisition system that you can easily configure to your needs. With this
system, you'll find that data acquisition and control is fast and easy. A
full keyboard with two displays means easy checkout of system wir
ing. Plug-in voltmeters and input/output accessories with removable
terminal modules for field wiring speed up system configuration.
You'll have powerful system software for fast and easy start-up using
a tool set of capabilities needed in data acquisition such as data analy
sis, presentation, distribution and archiving.

The HP 3852S Data Acquisition and Control System consists of an
HP 3852 mainframe, optional HP 3853 extenders, a selection of plug
in voltmeters, multiplexers and input/output accessories, an optional
Series 200 or 300 computer and system software. You can choose any
combination of these capabilities. The HP 3852 Data Acquisition and
Control Unit has a full keyboard with displays, a power supply and a
controller module built-in. Eight slots are available for plug-in acces
sories. If more slots are needed, add up to seven extenders with 10
slots per extender.

High Performance
You can use the HP 3852S to perform accurate, low-level and

noise-rejecting measurements as well as high speed measurements.

You can resolve I microvolt signals with the Integrating DVM and
make scanned readings at up to 100,000 readings per second with the
High Speed DVM. In a single card-cage product, you can make a
wide range of measurements. Both system voltmeters interface to
transducers directly or through a variety of multiplexer accessories.
The voltmeters have built-in current sources for measuring resistive
transducers. You can even insert shunt resistors in multiplexer acces
sories and measure current.

Flexible Hardware Configuration
You can use the HP 3852S to configure exactly the system you

need. The HP 3852S consists of an HP 3852 Data Acquisition &
Control Unit (mainframe), plus an HP 3853 extenderif needed. Volt
meter and I/O plug-in accessories can be placed in any slot of the
mainframe or extenders. If you need racks, both a 76.2 cm (30 inch)
and a 142.24 cm (56 inch) rack (48.26 cm (19 inch) wide) are availa
ble. An HP Series 200/300 computer and system software for the
Series 200/300 computer complete the system with easy-to-use but
powerful tools for data acquisition.



Intelligent Computer Front End
Use the HP 3852 Data Acquisition and Control Unit with any

HP- IB (IEEE-488) computer. While not a "stand-alone" instrument,
it has considerable built-in intelligence which frees the computer to
handle other tasks. This built-in intelligence increases the speed with
which data is collected and decisions made. Download your user rou
tines from the computer. Use the computer to call a routine or let one
routine call another. A number of BASIC constructs such as
FOR .... NEXT, IF ... THEN ... ELSE and WHILE are built in
to the HP 3852 as are the capabilities for conversion of data to user
units, transducer linearizations and execution of user stored routines.
Limit and alarm capabilities are also included. Channel lists (of chan
nels in random order) can be downloaded and scanned with a single
powerful command. The HP 3852 can unpack any data stored in the
"packed" mode prior to transferring the data over HP-IB to a com
puter.

Intelligence
BASIC constructs:

FOR NEXT
IF THEN .... ELSE
WHILE

User routines
Callable by computer or by another routine.

Time Alarms
Limit Checking

Real-time or post-processing
Conversion to user units
Temperature linearizations:

Thermocouples, Thermistors, and RTD's
Any type of measurement can be stored
Packed data can be unpacked before transmission over HP-IB
Uses a Motorola 68000 uP .

Memory
Usable for program and data storage
4,000 bytes standard
'/4 MByte and I MByte expansions
Expansion cards fIt into controller module and, therefore, don't use up
a mainframe slot.
Memory used per rdgl
no. of rdgs (using standard memory)

=L.

''- -"'-HP 3853 Extender
The HP 3853 Extender gives you additional slots for plug-in I/O

accessories. All functions of the mainframe are available in the ex
tender, including interrupts. You can use voltmeters in the extender
and multiple voltmeters can be used. Extenders do not have a key
board, a display or a controller assembly.
N umber of slots: 10
Max Extenders per 'v1ainframe: 7
Max distance from Mainframe: The sum of the cable lengths to all

extenders must not exceed 25 meters.·
Connecting Cables:

Analog cable: Needed if analog voltages are switched between the
extender and the mainframe or another extender.
Digital cable: Always needed.

·Count either analog or digital cable lengths, not both.

2 bytes (2,000 rdgs)
4bytes (1,000 rdgs)
8bytes (500 rdgs)

Integrating DVM (1)

integer 2 bytes (2.000 rdgs)
paCKed 2 bytes (2,000 rdgs)
real 8 bytes (500 rdgs)

Storage format High Speed DVM

(1) for all resolutions

Racks
Choose system racks in 76.20 em (30 inch) and 142.24 em (56

inch) sizes. Vou can order these racks with the HP 3852 and HP
3853(s) installed in a standard configuration. When racks are or
dered, the HP 3852 will be installed in the topmost location and as
many extenders as have been ordered and will fit, will be installed
below the mainframe. The 30" rack will hold a maximum of three and
the 56" rack a maximum of six mainframes and extenders. For large
systems requiring two or more racks, the mainframe and extenders
will be first loaded into the 30 inch rack (if ordered) with any extra
units going into any remaining racks that are ordered. Plug-in I/O
accessories are shipped in individual boxes whether or not the hard
ware is rack mounted. This allows you to install the accessories where
you want them.

When ordering racks, specify option 908 rack mounting hardware
or 909 rack mounting hardware and front handle kit for each HP
3852 or 3853 you plan to have installed in the racks.

Features
Full alphanumeric keyboard.

Commands are keyboard executable.
Two displays: command entry and results.
Eight I/O slots.
Any accessory in any slot.
Interrupts from any slot.
Multiple voltmeters allowed.
Real time clock.
Built-in pacer.

System Software-HP 44456A/B
Becoming a computer expert is a lengthy process; one that can in

terfere with your valuable time when you are trying to get a data
acquisition project completed. That's why we've designed friendly
and powerful system software to help you get running quickly. With
the HP 44456A/B System Software, you'll have a "tool kit" to assist
in developing your specific application programs. This "tool kit" con
sists of callable BASIC subprograms that help with the following
tasks:
• System configuration/verification,
• Data storage and retrieval (memory management).
• High speed data acquisition,
• Data manipulation and analysis,
• Data presentation and real-time graphics,
• Process control,
• Task scheduling,
• Data distribution.

But the system software does more than supply you with tools. It
helps you learn the use of your new tools. A tutorial utility program
helps you learn to use each tool to achieve a complete solution to your
problem. Vou can either talk directly to the HP 3852S via an HP-IB
interface, talk through the system software tool kit, or both. This in
termixing of BASIC instructions, HP 3852S commands, and soft
ware tool kit instructions means you get the ultimate in system
customization without having to be a computer expert.

HP 3852 Data Acquisition & Control Unit
The HP 3852 Data Acquisition & Control Unit is a cardcage main

frame for the system. As a computer front end for measuring voltages
and transducer signals, it must normally be linked to a computer via
HP-IB but it does have a keyboard and display for local operation.
With its built-in intelligence and memory, it can often run with mini
mal communications with the computer.



OATA ACQUISITION, CONTROL &TEST
Data Acquisition and Control System (cont.)
Model 3852S

Reading Rate: 1.5 seconds/reading
Note: Changing to the AC volts function requires ap
proximately 2 seconds.

Noise Rejection:
NMR = normal mode rejection (line frequency = 50
or 60 Hz ±0.09%)
ECMR = effective common mode rejection (1000!2
unbalance in low lead)

AC NMR (dB) (50 or 60 Hz)
NPLC = 1(61/l Digits)

60 dB
<20 Ch <100 Ch <1540 Ch

AC ECMR (dB) (50 or 60 Hz) 20 ch relay mux 145 140 128
20 ch fET mux 128 120 110

DC ECMR (dB) 20 ch relay mux 120 104 95
20 ch fET mux 100 86 66

HP 44702A 13 Bit High Speed Voltmeter
You can use the High Speed Voltmeter for high speed readings of

DC voltage or current (with shunt), or 2 and 4-wire ohms measure
ments using a built-in current source. Resolution is 12 bits plus sign
with autoranging at up to 100,000 readings per second for readings of
DCV, 2-wire ohms and 4-wire ohms over the dedicated ribbon cable.
You can also auto zero the voltmeter. Analog input is via any multi
plexer accessory through the instrument's analog backplane or via
dedicated ribbon cable with up to six (eight in an extender) 24 chan
nel FET multiplexer accessories to achieve 100,000 readings per sec
ond. 8 K readings can be stored in the standard buffer or 64 K
readings with enhanced memory. Readings can be stored to main
frame memory or to a GPIO port that allows reading storage direct to
a computer. The high speed voltmeter has balanced inputs. This
means that each input has an equal impedance to ground so that a
common mode noise signal is seen equally by both high and low in
puts. Since the voltmeter measures only the voltage difference be
tween high and low, this provides good common mode noise rejection.

RH <85% @25°C
For NPLC < I subtract 60 dB from all AC numbers (no normal mode
noise rejection)
20 Ch Relay and FET Multiplexers are HP 44705A, 8A, 9A, and
lOA.
Integration period in line cycles:

I cycle = 16.7 mS for 60 Hz power
I cycle = 20 mS of 50 Hz power

, ,
#of Counts

Range l(, 01 Reading NPLC, 1,16 0.1 0.005 0.0005

30mV 0.010 600 BO 20 6
300 mV 0.008 60 10 4 4

3V O.OOB B 4 4 4
30 V 0.008 30 7 4 4

300 V 0008 7 4 4 4

Accessory Descriptions
HP 44701A 5112 Digit Integrating Voltmeter

Use the Integrating Voltmeter for voltage and current (with shunt)
measurements of DC or AC and 2 or 4-wire ohms measurements us
ing its built-in current source. Offset compensated ohms and auto ze
ro are built in. The voltmeter is guarded for common mode noise
rejection and integrating for normal mode noise rejection. Integration
time is software selectable for a number of power line cycles (NPLC)
from 0.0005 to 0.1 which yields 3'/2 to 5'/> digits of resolution. An
extended precision mode is available for 1 or 16 power line cycles,
resulting in 61/2 digit resolution. In this mode, it is advisable to do
subsequent averaging of the data.

DC Accuracy: ± (% of reading + number of counts)
(auto zero on, rear terminals or backplane)
90 Days 23°C ±5°C RH <85%

'For lead resistance In current source or voltage sense leads ~ 3kU or full scale of Range, not to
exceed 30 kG.

Resistance Ranges: 10 k 100 kohm 1Mohm Temperature Co·
Current Source': 1mA 100 ~A IOIlA Efficient (all

currents)'

Voltmeter Range

40mV 0,07+4 0.07+4 0.07+4 0.005 t005
320mV 007+2 0.07+2 0.07+2 0,003+0,05
256 V 007+2 007+2 0.07+2 0,003+0.05

10,24 V 0.07+2 0.07+2 0,07+2 0.003+0.05

,
Range

40 mV 0.32, 2,56, 10,24 Volts

90 days, 23'C ±5'C 0,05t4 0,05t2

Voltmeter Accuracy: ± (% of reading + Number of Counts)
Auto zero on RH <85%

'Compliance: ± 10.24 V
Output Resistance: >10'
Current Source Accuracy: 2% of full range

'Add this error for temperatures outside of 18·28'C.

Autoranging: The High Speed Voltmeter can autorange at full
speed of 100,000 readings per second for scanned static signals. Prop
er autoranging is not guaranteed if the signal changes at >6 volts/sec.
Resistance Accuracy: 23°C ±5°C, 90 days

±% of reading + counts

,
#01 Counts

Max Lead
Range l(, 01 Reading NPLC, 1,16 0.1 0.005 0.0005 Reoistance'

30 0.015 600 BO 20 6 3kll
300 0,015 60 10 4 4 3kU

3k 0,015 60 10 4 4 3kll
30 k 0,015 B 4 4 4 30kll

300 k 0,015 10 4 4 4 30kll
3M 0.015 17 7 5 5 30kU

AC Accuracy: AC measurements are made with a peak detector cal
ibrated in RMS, intended to measure sine waves. The
voltmeter is accurate only when the input voltage is
greater than 10% of full scale.
90 days, 23°C ±5°C, 45-500 Hz
NPLC = I (6 1/2 digits)

All Ranges (0.2, 2, 20, 200 V)
±0.5% of reading + 600 counts

Resistance Accuracy1: ± (% of reading + number of counts)
(Auto zero on, 4-wire ohms, rear terminals
or backplane)
90 Days 23°C ±5°C RH <85%



Effective Common Mode Rejection:
ECMR = effective common mode rejection
(To voltmeter rear panel, 1000 Q unbalance
in low lead, DC to 60 Hz, <85% RH @
28°C)

llC60 Hz

Range
40 mV

320mV
256 V
10.24 V

No. of Chlnnel,
,24

ECMR (dB)
90
80
70
70

MIX CMR

Volo

±10.24

For higher speeds with less guarding, the HP 44711A, l2A and
13A series of 24 and 4S channel FET multiplexers provide a dedicat
ed ribbon cable connection to the High Speed Voltmeter to achieve
100,000 readings per second. Up to six of these multiplexers can be
connected with ribbon cable to a single High Speed Voltmeter in the
mainframe and up to 8 in an extender. These accessories can also scan
using the HP 3852 analog backplane but at lower scanning rates.

The tables below summarize the FET multiplexer configurations:
Space

No. 01 Men Space lor 2·Wlre 4-Wlre TIC tor
Chinnels Vol" 1 Shunt Ohms Ohms Comp LP Filter

Switch
HI Only

Max Differential
Offset Voltage'

Switch HI
&Lo

Switch
HI,

La, Guard

Into Backpl.ne

2/11
65/670

Channel Open
Tree Switch

Closed'

Into Transducer
or Backplane

Channel Channel
Closed Open

5/45 2/11
651770 61110

ch/Sec
Peak Max Sean Rate
Volo Backplane Ribbon Cable

High or Low
Guard'

HP 44709A ±10.24 600 N/A
HP 44710A ±1O.24 600 N/A
HP 44711A ±1O.24 600 100,000
HP 447iZA ±10.24 600 100,000
HP 44713A ±1024 600 100,000

'Channels all open but \ree switch closed.
'Oifferential offset voltage between Hi and Low with source reslstance< lkG: RH <85% @28'C
3HP 44709A, 44710A accessories only.

Max Signal Current: ± ImA
Closed Channel on Resistance: High or Low: 3.0 kn

Guard: ±3.2 kn
'HP 44709A and 44710A accessories only.

Max Bias Currents: (with the channel at 0 volts with respect to chas
sis) Bias currents are sourced by the accessory from high and low to
chassis. ± number of nA (0-28°C/0-55°C)

HP 44709A 20 · . · . ·HP 44710A 20 · " • • •
HP 44711A 24 · . · • ·HP 44712A 48 • •
HP 44713A 24 · " • . •

1. Use 01 current shunt not recommended because heating can effect TIC measurement aceure-

~'

"

20
60
20

No. 01
Channell

HP 44705A
HP 44706A
HP 4470BA

HP 44705A, GA, SA Relay Multiplexers
You can use the Relay Multiplexer accessories for low or high level

measurements where accuracy and noise rejection are important and
scanning speed is below 500 channels per second. Use the HP 44705A
accessory to switch high, low and guard on all 20 Channels for maxi
mum common mode noise rejection. The HP 44708A is similar but
adds thermocouple compensation so any of the 20 channels can be
used for thermocouple measurements. You can use many thermocou
ple types and mix types on a card. You can also check the integrity of
your thermocouples by making two wire ohms measurements with
offset compensated ohms. (The HP 4470SA does not measure four
wire ohms.) One-pole, low pass filters can be installed in each channel
of the HP 44705A and 44708A accessories for additional normal
mode rejection. This is particularly useful for low-level signals such as
thermocouples. The space for the low pass filter can also be used for a
voltage divider to lower input voltages for improved relay life.

The HP 44706A gives you 60 single ended voltage measurements,
providing high channel count as low cost per channel. For single
ended measurements only high is switched and all low and guard con
nections are tied together on the accessory. As a result, less common
mode noise rejection is provided than on the accessories which switch
low and guard on all channels.

The tables below summarize the Relay Multiplexer configurations:
Space

Meal Space lor 2·wlre 4-wlre TIC lor
Voill I Shunt ohms ohms Comp LP Filter

'Use 01 current shunt not recommended because heating can affect TIC measurement accuracy.

No. of Peak DC Max Scan Switch HI, Switch HI
Channels Volts' Offset Rate Lo, Guard Only

HP 44705A 20 170 2~V 450 •
HP 44706A 60 42 100 ~V 450
HP 4470BA 20 170 2 ~v 450 •

'If the analog backplane is nol discharged between measuring high voltages, the difference be
tween maximum voltage and minimum Voltage 01 the channels must be used to calculate relay
contact voltage.

HP 44709A, 10A, 11A, 12A, 13A FET Multiplexers
You can use FET Multiplexers to measure low level signals. Com

mon mode noise must be low enough that total voltages (signal plus
noise) do not exceed 10 volts peak. FETs are valuable when high scan
ning speeds are needed and when relay lifetime could create a mainte
nance problem.

For applications requiring good guarding for common mode noise
rejection, the HP 44709A and HP 44710A provide switching of volt
meter high, low, and guard on each of 20 channels. HP 44709A is a
20 channel FET multiplexer which uses the same software commands
as the 20 channel relay multiplexer. The HP 447l0A has thermocou
ple compensation capability. Space is provided to add a low pass,
noise rejecting filter to each channel of the HP 44709A, lOA, IlA,
and l3A accessories. This space can also be used to add a voltage
divider to measure higher than ± 10.24 volts.

HP 44715A Five Channel Counter/Totalizer
The Counter/Totalizer accessory helps you measure five channels

of low level AC (25 mV rms) or digital inputs with frequencies up to
200 kHz. Each of the five channels is software setable to an isolated or
non-isolated input. Both isolated and non-isolated inputs can be con
nected to transducers and software commands used to multiplex the
counter channel between the two inputs. This means that up to 10
inputs can be measured by one counter accessory in some applica
tions. This accessory can be used in any of four configurations:
• 5 channel frequency
• 5 channel totalize
• 1 two-channel measurement and 3 one-channel measurement
• 2 two-channel measurement and lone-channel measurement

You can let the counter pull interrupts from any channel and
autorange on period and frequency measurements. You can preset
any channel for a totalizing measurement. For isolated inputs, select
input levels of 5, 12, or 24 Volt DC. Non-isolated inputs can be select
ed to be TTL or low level AC. Positions are prOVided on the accessory
to install a one pole low pass filter in each channel for noise rejection.
The terminal module supplies non-isolated pull-up voltage for use in
measuring contact closures. Finally, you can select a debounce time
(common to all channels) to prevent false counts.

The types of measurements you can make with the counter are:



Switch rate: 20 per sec
Thermal offset: 5 microvolts
Total Contact R: 175 mn
Switch life: 105 at full load, 108 at minimum load
Isolation: DC: 109 Q across SW, Ch to Ch, Ch to earth

AC: 10 pF open contacts, 5 pF Ch to Ch, 30 pF Ch to earth
Crosstalk: !IOO kHZ: 73 dB

I MHz: 53 dB
10 MHz: 33 dB

Minimum load2: Vmin = 100 mV DC
Imin = 100!J.A DC

'measured from an axcited channel 10 an adjacent channel that is terminated with 50 II
2needed for contact cleaning

DATA ACQUISITION, CONTROL &TEST
Data Acquisition and Control System (cont.)
Model 3852S
One Channel Measurements

Frequency
Totalize
Circular totalize l

Two Channel Measurements

Up/down count Circular counts and direction'
Circular up/down count' Quadrature count
Gated totalize Ratio of count on two channels
Circular gated count' Period
Counts and direction Delayed period
'Circular count (also called modulo N) allows you to count to a presellimit and then wrap around
tozera.

HP 44721A 16 Channel Digital Input with Totalize and
Interrupt

Use this accessory to read the input levels for 16 digital input chan
nels. The accessory provides isolated inputs for jumper selectable in
put levels of 5, 12, 24, or 48 volts. Any channel can be set to pull an
interrupt. Each channel can totalize at up to 500 Hz. Channels are
hardware debounced to prevent erroneous readings being taken on
inputs that are still changing after a logic level transition. You can
choose one of three selectable debounce times. Five volts is available
on the accessory for use in measuring dry contacts. When the 5 volt
supply is used. the channel is no longer isolated.

Each channel can be independently set for voltage and function.
Debounce time is selectable but common to all channels

Nominal
Threshold Voltage Input Current

Nominal Voltage Min Max @Vnominal

5 1 4 0.5 rnA
12 2.5 95 1.3 mA
24 7.0 17.0 2.8mA
48 14 31 5.8 mA

HP 44722A 8 Channel AC Digital Input with Totalize
and Interrupt

This is the 16 Channel Digital Input Accessory with a different
terminal module that allows for higher AC or DC input voltages.
Functional capability of this accessory is the same as the DC Digital
Input Accessory except for higher voltage capacity and a fixed
debounce. The debounce allows the accessory to read an AC line volt
age that is cycling at up to 10 times a second.
Number of Channels: 8

Nominal Input Threshold Voltages Input Current
Voltage (RMS) Min Max @Nominal Volts

24 V 5.5 V 16.5 V 1.7 mA
120 V 30 V 90 V 1.1 rnA
240 V 65 V 185 V 1.1 mA

Max Input Voltage: AC: 250 Vrms or 354 V peak
DC: 250 Vrms

AC frequency range: 47 to 470 Hz

HP 44724A 16 Channel Digital Output
Use the open drain Digital Output accessory to control low level

DC devices or to drive logic levels when used with an external power
supply and external pull-up resistors.
Vmax (off state): 55 V DC
Current leakage (off state): 0.25 rnA per channel at 55 V DC
Maximum sink current: 500 rnA DC per channel
TTL Compatibility: 200 rnA/channel with Vout <0.4 volts
On resistance: < 1.5n
Maximum switch rate: 1200 transitions/sec
Inductive load protection: transient absorber on main board
Maximum reverse polarity current: 500 rnA DC per channel
Fuse protection: I A (on terminal module)
Isolation: 250 Vrms (354 V peak) channel-to-channel or channel-to
chassis

HP 44725A 16 Channel General Purpose switch
This accessory lets you switch moderate voltage and current levels.

Use it as a low level actuator or as a switch to route low level signals in
an experiment. The switches are single pole, double throw (SPDT),
Form-C relays. They are low noise, break before make and they re
turn to their normally closed positions at power down.
Vmax: 30 V DC, 42 V AC
Imax: 1.5 ARMS AC or DC
Sum of 12

rms: <24
Response time: 15 msec

HP 44727A, B, C 4 Channel Digital to Analog
Converters

These accessories provide analog voltages or currents which you
can use to test or control devices. Each digital to analog converter
(DAC) channel can be either voltage or current and channels have
remote sense capabilities for providing accurate voltages at the test
point. Channels are re-configured from voltage to current or current
to voltage by moveable jumpers. The accessory can be ordered in
three configurations to make re-calibration unnecessary in most
cases. DAC channels are isolated and can be connected in parallel for
current or in series for voltage (up to ± 170V peak). If a mainframe or
extender were filled with DACs and each DAC were set for 20 rnA
output on all four channels, the drain on the instruments power sup
ply would exceed its capacity. For this reason, there is a limitation on
the number of DACs that can be used in the mainframe or extender.

Ordering Configurations:
HP 44727A 4 Ch Voltage DAC
HP 44727B 4 Ch Current DAC
HP 44727C 2 Ch Voltage/2 Ch Current DAC
Protection: Channel-to-channel or channel-to-chassis: ± 170 V peak
Settling Time: 75 msec
Voltage

Ranges: 0 to 10.235 Vdc or -10.235 V to 10.235 V
Resolution: 2.5 mV (12 bits + sign)
Accuracy (90 day): ±0.05% of reading + 2.5 mV <2.5fl in sense
leads; 18 - 28°C)

Max Output Current: 20 rnA
Current

Ranges: 0 - 20.16 rnA or 4 - 20.16 rnA
Resolution: 2.5!J.A (13 bits)
Accuracy (90 day): ±0.05% of rdg + 5!J.A (0 to 500 moad; 18 
28°C)

HP 44728A 8 Channel Relay Actuator
This actuator lets you switch AC or DC power. The switches are

Form C relays which are break before make and return to their nor
mally closed position at power down.
Vmax: 30 V DC, 250 V RMS AC
Imax: 2 A DC, 3 ARMS AC in any channel. The sum of the squares
of the currents in each channel should be <26 (for any type of load).
VAmax: 60 W DC, 750 VA AC per channel
Response time: 15 msec
Switch Rate: one switch each 2 seconds
Total resistance: 200 mn per channel
Switch life: 105 cycles at full load
Snubber circuit leakage: 1.0 rnA per channel @ 250 VAC

HP 44729A 8 Channel AC Power Controller
Use the power controller to switch AC power. It switches on at the

zero voltage crossing and off at the zero current crossing. This switch
ing technique is best for long device life and low transient generation.
Each channel has a relay and solid state switch in parallel to provide
an exceptional combination of switch life and low on resistance.
Off Voltages: 12 to 250 Vrms
Off leakage: 0.5 rnA
Maximum load: 2.5 Amp per channel (3.0 Amp is allowed if the
accessory is limited to 16 Amps total)
On resistance: <0.125 Q@ 3 A; <0.2Q @ 100 rnA
Surge current: 50 Amp non repetitive
Switch life: 5 x 106

Max Switch Speed: 10 per second per channel. Not for continuous
operation. Specifications apply for <3 switches per second. For speeds
>3 per minute, external filtering may be necessary to comply with
VDE Standard 0875 emission limits.
Max Response Time: On: 30 msec; Off: 34 msec
Isolation: Channel-to-channel; channels share a common neutral
Channel-to-chassis: 354 Volts Peak



DATA ACQUISITION, CONTROL & TEST
Data Acquisition/Control Unit

Model 3852S

Ordering Information
To order, specify an HP 3852S System with the appropriate soft

ware, controllers, mainframes, extenders, plug-in accessories, racks
etc. The HP 3852S itself has no cost, each component of the system is
priced individually. Extra terminal modules for field wiring can be
ordered as well. The accessory numbers for terminal modules are the
same as the number for the accessories they are used with, but with a
"T" suffix added to the number. For example, to order just an extra
terminal module for the HP 44705A Relay Multiplexer, order an HP
44705AT.

300.00

250.00

600.00

900.00
350.00

1000.00

1750.00

1750.00

2500.00

2500.00

2200.00

2200.00

HP 44729A 8 Channel Power Controller
HP 44736A Breadboard
HP 447-T Extra Terminal Module (see note under Or
dering Information)
HP 44740A2 76.2 cm (30") Rack with II OV power pan
el and instrument installed
HP 4474082 76.2 cm (30") Rack with 220V power pan
el and instrument installed
HP 44741A2 142.24 cm (56") Rack with IIOV power
panel and instrument installed
HP 4474182 142.24 cm (56") Rack with 220V power
panel and instrument installed
HP 44495A Field Wiring Terminal Panel (not installed
in rack)
HP 44456A BASIC 3.0/4.0 System Software on 3y2
inch flexible disc (for HP 9000 Series 200/300 Com
puters)
HP 444568 BASIC 3.0 System Software on 5y. inch
flexible disc (for HP 9000 Series 200 Computers)
HP 44456R License to reproduce one copy of system
software (includes manuals)
HP 44744A 2 meter GPIO Cable for High Speed Volt
meter
HP 447448 4 meter GPIO Cable for High Speed Volt
meter
The following service and support products and courses
are available:
HP 44743A Plug-in Accessory service module (back
plane extender)
HP 447438 Power supply service module (backplane
extender)
HP 44743C Test and Calibration software (HP 85A/B
Tape)
HP 44743D Test and calibration software (HP Series
200,5.25" disc)
HP 44743E Test and calibration software (HP Series
200,3.5" disc)
HP 44743F Service Kit. Includes same test and calibra
tion software as in HP 44743C, D, and E. Also includes
diagnostic terminal modules for all plug-in accessories,
test cables, an HP 44743A and 44743B. Kit comes in a
service kit suitcase.
HP 44743G Suitcase for spare plug-in modules
HP 50011A HP-IB Course for Series 200
HP 50015A Data Acquisition & Control Fundamentals
Course
HP 50016A HP-IB Course for HP 1000
HP 506008 Instrument Application Services (consult
ing).
The following HP products can be included on an HP
3852S order when the System Software HP 44456A/B
is ordered:
HP 9000 Series 200 and 300 Computers

HP 216 Personal Technical Computer
HP 217 Personal Modular Computer
HP 236 Technical Computer (not the HP 236C)
HP 220 Modular Computer
HP 310 Technical Computer
HP 320 Technical Computer

Also, HP printers, plotters, flexible or hard disc drives
or other peripherals supported by the HP Series 200
and 300 computers, can be ordered as part of your HP
3852S Data Acquisition and Control System.
'Use only one per mainframe.
2Specify Option 908 or 909 for any HP 3852As and 3853As you order with a rack.
'Power limitations dictate no more than 2 high-speed DVMs in a mainframe, or 3 per extender.
DACs are limited to 4 per mainframe, 5 per extender. See HP 3852S Data Book (PIN 5953-7005)
for details

950.00
650.00

650.00

85.00
55.00

140.00

550.00

2000.00

850.00

800.00
900.00

900.00
1050.00

650.00
750.00

1200.00
1200.00
1200.00
600.00

1000.00

750.00
900.00

200.00

1500.00
2500.00

3000.00

600.00

2400.00

Price
$3,600.00

600.00
$2,000.00

85.00
140.00

HP 3852S System Components
HP 3852A Data Acquisition and Control Unit
Opt 001 Mainframe Extended Memory - 256 kbyte'
Opt 002 Mainframe Extended Memory -
1 MByte' /order Opt 001 or Opt 002
Opt 907 Front Handle Kit
Opt 909 Rack Mounting Hardware and Front Handle
Kit
Opt 910 Extra Set of HP 3852A/3853A Documenta
tion
HP 3853A Extender
Opt 001 4-Meter Digital Cables Instead of I Meter
Cables
Opt 907 Front Handle Kit
Opt 908 Rack Mounting Hardware
Opt 909 Rack Mounting Hardware and Front Handle
Kit
Opt C01 Add specified length Analog Cable (delete
standard cable)
Opt C02 Add specified length Digital Cable (delete
standard cable)
Opt K01 Specified length Analog Cable (field kit)
Opt K02 Specified length Digital Cable (field kit)
HP 44701A 5'/2 Digit Integrating Voltmeter
HP 44702A3 13 Bit High Speed Voltmeter - 100 kHz (8
kReadings memory)
HP 4470283 \3 Bit High Speed Voltmeter - 100 kHz
(64 kReadings memory)
HP 44703AI Mainframe Extended Memory Card - 256
kByte
HP 4470381 Mainframe Extended Memory Card - I
MByte
HP 44703C High Speed Voltmeter Extended Memory
Card - 56 kReadings (for HP 44702A voltmeter)
HP 44705A 20 Channel Relay Multiplexer
HP 44706A 60 Channel Single Ended Relay Multi
plexer
HP 44708A 20 Channel Relay Mux with Thermocou
ple Compensation
HP 44709A 20 Channel FET Multiplexer
HP 44710A 20 Channel FET Multiplexer with thermo
couple Compensation
HP 44711A 24 Channel High Speed FET Multiplexer
HP 44712A 48 Channel High Speed Single Ended FET
Multiplexer
HP 44713A 24 Channel High Speed FET Mux with
Thermocouple Compensation
HP 44715A 5 Channel Counter/Totalizer (200 kHz)
HP 44721A 16 Channel Digital Input with Totalize
and Interrupt
HP 44722A 8 Channel AC Digital Input with Totalize
and Interrupt
HP 44724A 16 Channel Digital Output (Open Drain)
HP 44725A 16 Channel General Purpose Switch
HP 44727A3 4 Channel Voltage DAC
HP 4472783 4 Channel Current DAC
HP 44727C3 2 Channel Volts; 2 Channel Current DAC
HP 44728A 8 Channel Relay Actuator



DATA ACQUISITION, CONTROL & TEST
Data Logger
HP Model 30558

e
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SYSTEMS

Description
The HP Model 3055S is a family of data acquisition products that

brings Hewlett-Packard's measurement expertise to the Personal
Computer market.

A comprehensive data acquisition system, the HP 3055S will run
on the HP Touchscreen lor II, HP Touchscreen MAX lor II, IBM<il
PC, IBM PC/XTTM and IBM PC/ATTM. The HP 3055S includes
two new data acquisition software packages for two popular HP data
acquisition front ends.

The Hardware
The HP 3055S gives you a choice of two front ends to connect to

your Personal Computer; either the HP 3497A or the HP 3421 A.
The HP 3421A Data Acquisition/Control Unit is ideally suited for

those small to medium channel applications that require accurate
measurements at an affordable cost.

The HP 3421A has three slots that can hold any combination of
three permanently installed optional assemblies; multiplex
er/actuator, digital I/O, and breadboard. Each HP 3421A can be

configured for up to 30 channels of voltage, resistance, frequency or
thermocouple measurements.

The HP 3497A Data Acquisition/Control Unit is ideally suited for
those medium to large channel applications that require high per
formance, versatility and ease of use. It has five slots that can hold any
combination of 12 optional plug-in assemblies.

These ass~mblies plug into the HP 3497A card cage for quick and
easy expansIOn and configuration changes, without removing the cov
ers. Up to 100 analog channels can be installed in the HP 3497A, and
each HP 3498A extender can hold another 200 analog channels.

Common HP 3421A and HP 3497A Features
Isolated inputs/outputs Low thermal relays
Integrating A/D DCY, Resistance
5'/2 digit resolution Digital input/output
I /loy sensitivity Thermocouple compensation
Autoranging, autozero Differential inputs
HP-IB Actuators



The Software

Link to LOTUS 1_2_3™:
A utility program is also provided for converting the HP 3055S

data to LOTUS 1_2_3™ format for further analysis. This means you
can add the data you have acquired from the HP 3055S with data
from other sources into a spreadsheet for manipulation and graphical
display.

Subroutines:
The HP 3055S also provides temperature conversion subroutines

that the user can call from a custom mainline program. This gives the
advanced user the versatility to write a complex BASIC program us
ing the HP 3055S subroutines as building blocks. The user can ex
pand the system up to 1000 analog and 1360 digital channels and add
other HP-IB instruments by writing a custom BASIC program.

S 400
$ 380
$ 400
$ 480
$ 500
$ 380
$ 500
$ 480

$3000

$1650
$ 600
$ 750
$ 550
$ 750
$ 550

$1450

$ 330
$ 330
$ 330
$ 330
$ 250

Price
$3495
$5495
$3845
$5070
$ 395

HP 3421A
Options
020: 8 Channel Multiplexer/2 Channel Actuator
021: 9 Channel Multiplexer/1 Channel Actuator
022: 10 Channel Multiplexer
050: 8 Channel Digital I/O
201: HP-IB (required)

HP 3497A
Options
001: DVM and Current Source (required)
010: 20 Channel Relay Multiplexer
020: Relay Multiplexer with T/C Compensation (A20)
050: 16 Channel Digital Input
110: 16 Channel Digital Output/Actuator
115: 8 Channel High Voltage Actuator

Data Acquisition Software
HP 44451A (HP 3421A/HP Touchscreen software)
option 003 (add HP 14857 plus Hp·IB cable)
HP 444518 (HP 3421A/IBM@ PC software)
option 005 (add HP 61062 plus HP-IB cable)
HP 44457A (HP 3497A/HP Touchscreen software)
option 003 (add HP 14857 plus an HP-IB cable)
HP 444578 (HP 3497A/IBM@PCsoftware)
option 005 (add HP 61062 plus an HP-IB cable)

Data Acquisition Front End
(Order either one HP 3497A or up to two HP 3421As. The options
listed are supported by the menu driven portion of the HP 3055S
software. All other options can be accessed from a user written
BASIC program.)

Personal Computer
HP Touchscreen
HP Touchscreen MAX
HP Touchscreen II
HP Touchscreen MAX II
GW™-BASIC

Ordering Information
For a complete system, order an HP 3055S and select an HP Per

sonal Computer, a Data Acquisition Front End (either an HP 3421A
or HP 3497A) and the appropriate Data Acquisition Software pack
age.

IBM· PC, IBM· PC/Xl, IBM· PC/AT

Requirements:
256k RAM
PC-DOS 2.1 or higher (with BASICA)
Graphics Monitor Card
Dual 5'/. inch disc drives

or 51/. inch with hard disc
Hp·/B card & library (HP 61062)
Graphics Printer

Requirements:
256k RAM
MSTM·DOS 2.1 or higher
GW'M·BASIC
Dual 3'12 inch disc drives

or 3112 inch with hard disc
HP·IB I/O library (HP 14857)
Graphics Printer

HP Touchscreen Ior "
HP Touchscreen MAX Ior "

The Computer

Applications
Applications for the HP 3055S include product R&D, product test,

process monitoring, energy management and scientific research.
The HP 3055S can be used for the design of new products such as

engines, solar collectors and batteries, and in controlling and record
ing the oven temperature vs time in product test applications. The HP
3055S can also monitor the temperature and pressure of a process,
and actuate alarms when limits are exceeded.

Energy management applications in greenhouses and small build
ings can be solved by the HP 3055S since it can monitor temperature
and turn on heaters, blowers and fans by controllmg external relays.
\ Scientific research applications in chemical labs, for example, can
luse the HP 3055S to eliminate manual data reduction and examine
\cause and effect relationships.

,MST"-DOS and GW·BASIC are U.S. trademarks of Microsoft, Inc.
IBMIil is a registered trademark of International Business Machines, Inc.

Functions supported include:
DCV Resistance (2- or 4-wire)
Digital Read Actuators
RTD (100 Ohm) Thermocouples (1, K, T, E, R, S)
mX+B Thermistors (2.2k Ohm)
BASIC subroutine Polynomial (5th order)

Powerful analysis routines such as channel vs channel, channel vs
time and statistics/histogram are available for analyzing the data you
have gathered.

Menu Operation
Use the HP 3055S's menu operation to quickly set up your experi

ment, acquire data, store and analyze the results with minimal effort.
The HP 3055S menu operation supports either one HP 3497A or two
HP 3421As.

Gather data on up to 100 channels, check limits, activate alarms,
store, print and analyze the data-all by pressing softkeys on the
CRT menu or entering alphanumeric responses.



DATA ACQUISITION, CONTROL & TEST
Measurement and Control Processor
Model 2250

System Description
The HP 2250 Measurement and Control System provides a powerful

solution to today's demanding laboratory and industrial automation ap
plications. The HP 2250's modular hardware structure gives you the
versatility of selecting only the product you need for a cost-effective so
lution to your specific automation problem-yet you have the flexibility
to expand your capabilities as your automation needs grow.

The HP 2250 operates in conjunction with a host HP 1000 or HP 200
series computer via the HP-IB, Hewlett-Packard Interface Bus, our im
plementatIOn of IEEE Standards 488-1978. A single HP-IB cable con
nection is all that is required to link your computer to the HP 2250,
creating a high-performance automation system. For those applications
that require the HP 2250 to be remotely located, a coaxial cable or fiber
optic HP-IB extender is available to extend the computer /HP 2250 link
up to 1000 metres.

The HP 2250 has a built-in lSI microcomputer and MCl/50
firmware, a software command set consisting of over 100 applicatIons
oriented mnemonic commands that can be used in many combinations
to optimize measurement and control operations. MCl/50 Measure
ment and Control language software is easy to learn and use, allowing
users to program their applications and control all HP 2250 function
cards without intervention from the host computer. This decoupled op
eration facilitates a simpler and faster implementation of your automa
tion solution and results in more predictable and repeatable
performance.

Measurement and control applications exist in many different envi
ronments, and the modular HP 2250 hardware is designed with the flexi
bility to meet the diverse requirements of these applications. A
comprehensive set of high performance analog and digital function
cards are available to interface to the broad range of sensors and actua
tors commonly found in laboratory and industrial environments today.
Additionally, most function cards include provisions for on-board signal
conditioning modules that permit accurate and reliable interfacing in
demanding industrial applications. Also provided are convenient indus
trialized field wiring assemblies accommodating up to 10 AWG wire.

System Features
• High-performance analog measurement capability includes:

• 14 bit resolution
• accuracy specified from 0 to 40° C
• 50,000 samples per second average throughput to disc'
• isolated voltage and current outputs
• paced sampling.

• WIde range of function cards are available with 45 separate plug-on
signal conditioning modules.

•For High level signals. not using HP-IB extenders.

• Digital output relay is modularized to allow individual relay replace
ment.

• HP MCl/50 high level command set enables task multiplexing and
computer decoupled operation.

• Solid-state output relay digital design is ruggedized to enable
mechanical relay replacement in most operations.

• Fully integrated systems or components available separately for cus
tom cabinet installations.

Control/1000
For more processing power, it is possible to upgrade the built-in

microcomputer to an A-Series HP 1000 Computer. In this configura
tion, nearly all HP 2250 system features are retained while the capacity
for more memory, faster computations, networking and database man
agement are added. MCL/50 is replaced by Control/IOOO software
(HP 91823A) which is callable from application programs written in
Fortran, Pascal or "C". Contact your local Hewlett-Packard sales office
for detailed configuration information.

HP 2250A Industrial Measurement and
Control System

The HP 2250A is a complete measurement and control system in an
industrialized enclosure. This system is designed for applications rang
ing from local machine to large process control in industrial environ
ments. Field wiring and the electronic assemblies are accessed through
separate doors and all doors are lockable.

The HP 2250A contains one HP 2104B Processor Unit and up to two
HP 2251B Measurement and Control Units. The HP 2104B £rovides
local intelligence for computer-decoupled operation and MCl/50 com
mand interpretation and execution. The HP 2104B communicates with
the function cards in the HP 2251 B over a dedicated high speed bus.
Each HP 2251 B contains slots for up to 8 I/O cards.

Features
• Integrated measurement and control system in an industrialized

NEMA-12 rated enclosure
• Removable metal access plates for field wiring conduit installation.
• Capacity for up to 16 I/O function cards.
• Floor standing.
• Separate lockable compartments for electronics and field wiring.
• Convenient and well labeled field wiring interface.
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HP 2250H with HP 2255H Extension Subsystem
HP 2250L

HP 2250A

HP 2250H Measurement and Control
System

The HP 2250H is a complete measurement and control system in an
upright cabinet. This system is appropriate for high point count applica
tions in laboratory and less harsh industrial environments.

The HP 2250H contains one HP 2104B and up to two HP 225lB's
just like the HP 2250A. However, as many as three HP 2255H expan
sion subsystems can be easily attached to one HP 22S0H to provide a
total of eight HP 2251 Bs. This allows up to 64 I/O function cards to be
controlled from one HP 2104B. In a maximal configuration as many as
1920 analog input points or 2048 digital I/O points are available in one
system.

Features
• Integrated measurement and control system in an upright cabinet.
• Capacity for up to 16 I/O function cards.
• HP 2255H expansion subsystems allowing 64 I/O function card ca-

pacity.
• Convenient and well labeled field wiring interface.

HP 2250L Mobile Measurement and Control
System

The HP 2250L is a complete measurement and control system in a
small mobile cabinet. This system is designed for small laboratory or
industrial applications and temporary data acquisition and control
projects that require frequent movement of equipment.

The HP 2250L contains one HP 2104B and one HP 22SIB. which
provides capacity for up to 8 I/O function cards. A maximal configura
tion of this system could provIde up to 240 analog input points or 256
digital I/O points.

Features
• Integrated measurement and control system in a small mobile cabi

net.
• Capacity for up to 8 I/O function cards.

• Convenient and wclliabeled field wiring interface.

Ordering Information

The HP 2250S is an ordering convenience that simpli
fies purchasing an HP 2250 system with an HP Series 200
desktop computer. Contact your local Hewlett-Packard
sales office for details.
HP 2250A Industrial Measurement and Control System
HP 2250H Measurement and Control System
HP 2255H Measurement and Control Subsystem
HP 2250L Mobile Measurement and Control System
HP 21048 Processor Unit
HP 22518 Measurement and Control Unit
HP 2550lD 16-Channel High Speed ADC Input Card
HP 255028 32-Channel High Level FET Multiplexer In
put Card
HP 25503D 32-Channel Low Level FET Multiplexer In
put Card
HP 25503E 32-Channel Low Level FET Multiplexer
with Thermocouple Reference Connector
HP 25504D 16-Channel Relay Multiplexer Input Card
HP 25504E 16-Channel Relay Multiplexer with Thermo
couple Reference Connector
HP 25510D 4-Channel Voltage/Current DAC Output
Card
HP 255118 32-Channel Digital Input Card
HP 255128 4-Channel Counter Input Card
HP 255138 32-Channel Digital Output Card
HP 255148 16·Channel Digital Relay Output Card
HP 255158 4-Channel Pulse Output Card
HP 255168 16-Channel In/16-Channel Out Digital
Multi-function Card
HP 91823A Control/ 1000 Software

Price

:; 16,712
SI5.723
5 8.500
515.080
$ 7.812
S 2.274
~ 4,3 51
$ 2,769

$ 3,3 13

S 3.758

S 3.362
S 3,857

S 2.522

1\ 1.582
$ : ,829
$ 1,100
S 1,450
$ 1,700
$ 1,300

S 3.250



DATA ACQUISITION, CONTROL & TEST
A-Series Measurement &Control Cards

HP 12060B

HP 12062A

HP 12063A

HP 12061A 32 Channel Analog Input Expansion Card
The HP 12061A provides 32 additional differential inputs for the

HP 12060B card. The HP 12061A card fastens directly onto the HP
12060B card, creating a two-board unit that occupies two I/O slots in
an HP 1000 A-series computer. Programming information is passed
from the HP 12060B directly to the HP 12061A; analog signals on
the additional 32 channels are in turn passed back to the HP 12060B
for digitizing. The HP 12061 A includes removable plug-in headers so
the user can add current sense resistors for current loop measure
ments. These headers allow the board to be adapted to the specific
application without soldering components directly on the board and
are easily removable for repair purposes.

HP 12062A 4 Channel Analog Output Card
The HP 12062A Analog Output Card provides 4 independent bipo

lar voltage outputs. Remote sensing per channel provides accurate
output voltages to compensate for long distances of field wiring. Un
dedicated digital outputs may be used in pen up/down control, CRT
display, or X-Y plotters. DMA compatibility provides fast analog up
dates on a per-channel basis or between channels. Programmable
time delay between DMA updates provides signal reconstruction ca
pability with a full power bandwidth of 20 kHz.

HP 12063A 32 Channel Digital Multifunction Card

Input Characteristics
The HP 12063B provides 16 fully isolated digital inputs via voltage

threshold opto-couplers.Input voltage levels are selectable by the user
for each channel by installing the appropriately valued resistors on
removable plug-in headers (8 resistors per header = 8 channels).
These headers allow the board to be adapted to the specific applica
tion without soldering components directly on the board, and are easi
ly removed for repair purposes. Plug-in opto-couplers (supplied)
allow user selection of ac or dc coupling for each channel by merely
installing the opto-coupler in the ac position or dc position. For ac
coupling, a plug-on jumper is provided for each channel to select 60
Hz ac filtering of the rectified input if desired.

Event Detection
In addition to status, any input may be user programmed to func

tion as an interrupt to be generated on the rising edge or falling edge
of the input or both (whichever occurs first). This capability is easily
activated by the user via loading the appropriate pattern into the
three registers. The on-card microprocessor takes over to cause the
interrupt to be generated when that event occurs. User programming
is required to service the interrupt.

Debounce Delay
The same microprocessor also provides the user-programmable

debounce delay up to 246 ms on any input when monitoring contact
closures and may be used in both status mode and event sense mode.

Output Characteristics
Sixteen form C (SPDT) relay outputs are provided on the same

card. Both the normally open (NO) and normally closed (NC) con
tacts are available to users. Two removable headers allow for arc sup
pression devices to be added by the user for each channel without
soldering directly to the board. Each header handles 8 output chan
nels. Plug-on jumpers select the arc suppression across the NO or NC
contacts. An on-card isolated power supply derived from the 25 kHz
ac supply in the A-Series processor provides coil power for the relays.
This technique minimizes any coupling of relay contact noise in the
computer itself.

Description
The HP 12060B, 12061A, 12062A, and 12063A are plug-in cards

for HP 1000 A-Series Computers. They provide low cost, high per
formance, analog and digital I/O for use in distributed measurement
and control applications. The A-series product in which these cards
are used must have a 25 kHz power supply. Hood connectors with
each card allow users to build cables for connection to their applica
tions.

1206088 Channel Analog Input Card
The HP 12060B is capable of acquiring up to 55,000 readings per

second with 12-bit resolution. Auto scanning or single-channel sam
pling is possible to 55 kHz. Provisions for external pacing/triggering
of sampling and scanning is provided. The HP 12060B includes four
programmable full scale ranges from plus or minus 1.28 V to plus or
minus 10.24 V. Maximum resolution is 0.625 mV on the 1.28 V
range. A separate "zero reference" on the card allows the user to
measure actual offset due to temperature drift, and correct readings
on all channels for higher accuracy. The card has 8 differential chan
nels.

Ordering Information
DP 120608 8 Channel Analog/Digital Converter
DP 12061A 32 Channel Analog Input Expansion
DP 12062A 4 Channel Digital/Analog Converter
DP 12063A 32 Channel Digital Multifunction Card

Price
$1795
$895

$1295
$\645



DATA ACQUISITION, CONTROL &TEST
Low Cost, Versatile HP-IB Switching

Model 3488A

• DC-300 MHz signal switching
• Matrix, multiplexer, & general purpose relays
• Digital I/O control & actuation

HP 3488A

• Up to 50 channels
• 40 configuration storage registers
• 6 switch & control modules

Multiplexer (Opt. 010/HP 44470A)
Option 010 is a 10 channel multiplexer for scanning or multiple

signal connections. Channels switch 2 wires (Hi & Lo) with 2PST
relays for DVM inputs and other signals up to 250 V and 2A. This
module can also be used to multiplex signals to other switching func
tions such as the ma trix module.

Description
The HP 3488A Switch/Control Unit brings versatile, HP-IB

programmable switching to tests requiring multi-channel measure
ments. The HP 3488A provides signal switching with the integrity
and isolation needed for high performance test systems in production.
It also offers a flexible, low cost interconnection solution for auto
mating experiments on the bench and for development testing in the
lab. The HP 3488A is designed to hold any combination of up to 5 of
the following optional switch and control modules:

-10 Channel Relay Multiplexer
-10 Channel General Purpose Relay
-Dual 4 Channel VHF Switch
-4 x 4 Matrix Switch
-16 Bit Digital Input/Output
-Breadboard

10 Channel
Relay Multiplexer

(Opt. 010lHP 44470A) e.----I~-_-/

- o-- 1-- 2-
Flexible Switching

The HP 3488A offers an economical approach to switching flexibil
ity through plug-in modules. The user can select the right combina
tion of switching functions to meet both performance and budget
requirements. Testing is simplified by having one solution for connec
tions of low level DVM inputs, high level dc and ae power, and VHF
signals to 300 MHz. Additional devices such as microwave relays and
programmable attenuators are easily controlled with digital I/O
functions. Custom circuitry can also be implemented on breadboard
modules.

Versatile Performance
The HP 3488A can store up to 40 complete switch configurations

for convenient recall in automated test programs. Switch operation
can be with multiple relay closures or with selectable channels in a
break-before-make mode. Break-before-make closures and recallable
complete switch configurations can be combined in a programmable
scan list. The HP 3488A uses removable screw terminal connectors
that provide easily interchangeable wiring configurations for each
test. Built-in self-test capability assures proper operation.

COM

-9-
General Purpose Relay (Opt. 011/HP 44471A)

This module consists of 10 SPST independent relays for general
signal switching and control of external devices. The quality connec
tions provided make this module ideal for switching signals when
multiplexing isn't required or for supplying switchable power to the
device under test.

10 Channel ..---/__ 0

General Purpose~
Relay __ 1

(Opt. 0111HP 44471A)..---/-- 2
..---/__ 3

•

•

.--/-9

Matrix Switch (Opt. 013/HP 44473A)
Option 013 offers highly flexible switching with a 4 x 4, 2 wire ma

trix. Any combination of 4 input channels may be connected to any
combination of 4 output channels. Each cross point or node in the
matrix uses a 2PST relay to switch 2 lines (Hi & Lo) at a time. Multi
ple 4 x 4 modules can be connected to form larger matrices. Mul
tiplexers can be used in conjunction with this module to effectively
expand the number of inputs and outputs of the matrix.
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~~ Model 3488A

DC Isolation (40°C, 60% RH)
Channel-channel, open channel: > 1011 n

Breadboard (Opt. 015/HP 44475A)
The breadboard module provides a convenient way to implement

custom circuits and special functions that interface directly with the
HP 3488A's backplane control signals.

$20
$50
$30
$72

$168

$595

$495
$395

$395

$75
$1.385

Ordering and Configuration Information
Switch Modules-Includes Terminal Connectors Price
Opt. 010/HP 44470A: 10 Channel Relay Multiplexer $395
Module
Opt. 011/HP 44471A: 10 Channel General Purpose
Relay Module
Opt. 012/HP 44472A: Dual 4 Channel VHF Switch
Module
Opt. 013/HP 44473A: 4x4 Matrix Switch Module
Opt. 014/HP 44474A: 16 Bit Digital Input/Output
Module
Opt. 015/HP 44475A: Breadboard Module
Rack Mounting and Manuals
Opt. 401: Side Handle Kit (HP P/N 5061-1171)
Opt. 907: Front Handle Kit (HP P/N 5061-1170)
Opt. 908: Rack Flange Kit (HP P/N 5061-1168)
Opt. 909: Rack Flange with Handles (HP PIN 5061
1169)
Opt. 910: Extra Operating & Service Manuals
HP 3488A Switch/Control Unit

All channels break-before-make within a group of 4 channels.

General Specifications
Environmental
Temperature: 0 to 55°C; humidity: 95%, 0 to 40°C
Power: 86-132 V/195-250 V, switch selectable; 48 - 440 Hz; 18 VA.
Interface: SHi AH IT6TEOL4LEOSR IRLi PPODC I DTl E2
Size: 89 mm H (without feet) x 425 mm W x 292 mm 0 (3.5 " x
16.75" x 11.5"). Allow 76 mm (3") additional depth for wiring.
Weight: net: 8.5 kg (l8.5Ib). Shipping: 16 kg (36.5Ib).
Connectors (all modules except option 012/HP 44472A VHF
switch): Removable screw terminal connector. Each terminal accepts
18-26 gauge (16-40 mils) wire, with strain relief for wiring. Option
012/HP 44472A VHF Switch: BNC connectors.

30 MHz 100 MHz 300 MHz

Specifications for Opt. 014/HP 44474A
Oigltall/O Module
I/O Lines
Maximum voltage = +30 Vdc (line-chassis)
Output characteristics: V (high) ;:::2.4 V; V (low) 50.4V
I (low) maximum = 125 mA @ V (low) 51.25 V; fused at 250 rnA.
Input characteristics: V (high) ;:::2 V; V (low) 50.8 V
External increment: advances HP 3488A to next programmed con
figuration on falling edge of TTL pulse.
Channel closed: indicates completion of new configuration; TTL
pulse.

Crosstalk (dB) IChan·Chan <-100 <-85 <-65
Group·Group <-85 <-50

Insertion Loss (dB) <0.5 I <0.75 <1.25
VSWR <1,06 I <1.12 <1.43

Input Characteristics
Maximum Voltage
Center-center, center-low: 250 Vdc, 30 Vac rms, 42 Vac Peak
Low-chassis, low-low: 42 V dc

Maximum current (per channel): 30 rnA dc, 300 mA ac rms

Thermal offset: < 15 !J.V per channel
Characteristic impedance: 50 n

AC Isolation/Performance

Specifications For Opt. 012/HP 44472A VHF
Switch Module

3

2

o

3

2

o

32

+------~) COM

o

r ~/ J/ l!'
l! lJ' I lJ

r l' I lJ
lJ ) I lJ

r lJ j' lI'
1I lJ' j' lJ'

) J' )' II
lJ' 1I ) )'

(1 of 2 groups
per module)

Dual VHF
Coax Switch

(Opt. 012/HP 44472A)

4X4
Matrix
Switch

(Opt. 013/
HP 44473A)

Specifications for Opt. 010/HP 44470A
Multiplexer, Opt. 011/HP 44471A General
Purpose Relay, and Opt. 013/HP 44473A
Matrix Switch Modules
Input Characteristics
Maximum voltage (terminal-terminal or terminal-chassis): 250
V dc, 250 Vac rms, 350 Vac peak
Maximum current: 2A dc, 2A ac rms
Maximum power: 60 W dc, 500 VA ac
Thermal offset: < 3 !J.V

Digital I/O (Opt. 014/HP 44474A)
This module offers 16 very flexible bidirectional I/O lines and 4

TTL compatible handshake lines for sensing and control of external
devices. The digital inputs can be used to sense contact closures to
ground. Each channel provides current sinks for remote switching of
external relays such as the HP 33311 series of coaxial switches.

VHF Switch (Opt. 012/HP 44472A)
The VHF module provides broadband switching capability for high

frequency and pulse signals. The 2 independent groups of bidirection
al I x 4 switches can be used for signals from dc to 300 MHz. All
channels have 50 ohm characteristic impedance and are break-be
fore-make within a group of 4 channels. Each group is isolated from
the other and from ground to prevent ground loops. Excellent isola
tion makes this module ideal for high frequency signal analyzer mea
surements requiring a large dynamic range.



DATA ACQUISITION, CONTROL & TEST
Multiprogrammer: Versatile Basic Building Block for System Integration.

Models 69408, 6942A, and 6944A

HP 6944A

HP 6942A

• Isolated power supplies for analog functions
• Mainframe extenders for increased I/O capacity
• Broad range of I/O instrumentation cards

HP 6940B

• Easy-to-use, menu-driven software
• Large range of user/application documentation

Introduction
Hewlett-Packard Multiprogrammer products provide solutions for

a variety of data acquisition, control and test applications. The appli
cation flexibility is due to the architectural features of these products.
The plug-in Multiprogrammer I/O cards allow card-to-card commu
nication, isolated inputs and external triggering and provide a wide
range of functions. The HP 6940B coupled with the Multiprogram
mer Series I I/O cards offers low-cost solutions when operated on the
GP-IO Bus. The HP 6942A Multiprogrammer and the Series II I/O
cards are a medium-performance, medium-speed, HP-IB solution.
For applications requiring a higher level of performance and more
speed, the HP 6944A Series 200 Multiprogrammer should be consid
ered for use with the Series II I/O cards.

The I/O cards have many benefits. Multiple-card configurations
can be established that provide instrument-like functions. For exam
ple: high-speed scanning and multiple simultaneous-buffered analog
to-digital converters. Other features provide precise crystal-con
trolled timing or pacing of I/O operations. This allows the modular
construction of instrumentation functions such as frequency mea
surement, time interval measurement and programmable pulse gen
eration. The card-to-card communication feature allows the I/O
operation of the Multiprogrammer to operate independently of the
computer. The computer is then free to perform other tasks until it
receives an interrupt from the Multiprogrammer. If the application
requires the process to control data acquisition, it can be accom
plished via the external trigger feature. This feature allows the pro
cess to time or pace operations independently of the computer. In
addition, I/O data can be stored in the Multiprogrammer's plug-in
memory system, allowing high-speed operation of other tasks the
computer must perform.

HP 6944A Features
• Data transfer rate of 180,000 readings/second
• Dedicated interface (HP 98633A) to HP Series 200 computers
• Direct to disc at 180K words/second
• HP 147SIA CAT programming package
• HP Multiprogrammer Series II I/O cards

HP 6942A Features
• Data transfer rate 18,000 readings/second
• HP-IB interface
• HP 147S0A CAT programming package
• HP Multiprogrammer Series II I/O cards

HP 69408 Features
• Front panel control
• GP-IO or optional HP-IB interfacing
• Data transfer rate 20,000 readings/second
• HP multiprogrammer Series I I/O cards
• Temperature measurement capability



DATA ACQUISITION, CONTROL & TEST
Multiprogrammer: Measurement & Analysis System
Model 6901S

$505

N/C

$1.775

$17.500
N/C
N/C

$2,120
$17,660
$14,630
$11,605

$5,550
$3.130

Price

less $950
less $500

less $2,000

add $675
add $1,625
add $1,125

Specifications
Maximum Scanning Rates (single-ended only)

Burst mode: 25 kHz (channels/second), ± 10 V, ± 1 V ranges; 14
kHz, ±100 mV range. Buffer Size: 4096 words
Limit mode: 100 Hz (scans/second) with limit checking on up to
30 channels.
Strip chart mode: I Hz (scans/second) for any 8 channels.
Running statistics mode: 5 scans/second average for up to 16
channels with no more than 400 milliseconds between successive
readings on anyone channel.

Minimum Out-of-Limit Condition Duration of an Input Signal
In Limit mode: 10 ms for 100 Hz scanning rate.
Slots available for Multiprogrammer cards: 16 (the standard sys
tem uses five ofthese.) Up to seven HP 6943A Multiprogrammer Ex
tenders can be added external to the rack.
Operating temperature range (HP 6901S): 1O-40°C.
Dimensions (HP 6901A): 725 mm high x 600 mm wide x 900 mm
deep, (28.6 in high x 23.7 in wide x 35.6 in deep).
Power (HP 6901A): 100/120/220/240 Vac (selectable), +5%,
-10%,47 to 63 Hz, 600 VA.
Weight (HP 6901A): net, 81.7 kg (180 lb); shipping, 107 kg (235
Ibs)

Ordering Information
Step 1: Specify the HP 6901S

HP 69018 Measurement & Analysis 8ystem

Step 2: Order two RAM Boards and one Computer
Two UP 98256A 256 kbyte RAM boards @ $1,060
HP 9836CS Computer
HP 9836S Computer
HP 9826S Computer
HP 9816S Computer, Option 630
HP 9888A Bus Expander (required for HP 98168
only)
HP 9121D 31/z-in Dual Flexible Disc Drives
(HP 9816S only)
HP 10833A HP-IB Cable; 1 m (3.3 ft) (HP 98168
only)
HP 98612A BASIC Extensions 2.0, Option 630

(HP 9816S only)

Step 3: Specify HP 6901A with one media option
HP 6901A Scanning Subsystem
Opt 630: 3!/'-in flexible discs
Opt 655: 51J,-in flexible discs for HP 9826/9836

Step 4: Options 1, 2, or 3 may be ordered as alterna-
tives to the 64 channel FET scanner. Order as many
expansion options as required.

Opt 001: Substitute 16-Channel FET
Opt 002: Substitute 16-Channel Double Ended Re
lay
Opt 003: Substitute 16-ChanneI4-wire Ohms Scan- add $1.575
ner
Opt 004: Add 16 FET Channels
Opt 005: Add 64 FET Channels
Opt 006: Add 16 Double Ended Relay Channels
(may only be ordered with opt. 002 or 003)
Opt 007: Add 16 4- Wire Ohms Scanning Channels add $2,250
(may only be ordered with opt. 003)
Opt 008: Right to copy software (deletes 8W)

Step 5: Select peripherals required for hard copy (HP
2671G Printer, and HP 9872C, 9872T, 7470A Plotters)

2671 G Graphics Printer and three HP graphics plotters for hard cop
ies and overhead transparencies.

Four of the HP Series 200 Computers can be specified with the HP
6901S. These are the Model 16S, 26S, 36S and 36CS computers.

Easy to Customize
Both the HP 6901 S hardware and software can be easily custom

ized for the customer with special needs. The standard system soft
ware makes use of many separate utilities, all of which are available
to the user. Each one is written in BASIC and can be accessed by the
user by modifying the mainline program.

The HP 6901S is also easily customized by users with special hard
ware needs. By using the HP 14750A CAT Programming Package,
included with the systerr" a variety of HP Multiprogrammer Series II
I/O Cards can be added to the system. This family of 24 cards, de
scribed on pages 317 and 318, performs many functions. This type of
customization makes the HP 6901S a partially integrated solution to
a broad range of automatic test, data acquisition, and control needs.

Description
Hewlett-Packard's 6901S Measurement and Analysis System is a

fully integrated, high speed scanning system for measuring multiple
channels of voltage, current or resistance. It's a complete, ready-to
use solution which improves productivity by allowing a user to begin
making measurements immediately. It also retains the flexibility to be
customized for individual applications.

Easy to Use
A comprehensive software package makes the HP 6901S easy to

use-for many applications, no software writing is required. Friendli
ness is enhanced via the use of descriptive menus. Sequencing of
menus is controlled by the HP 690lS general-purpose mainline pro
gram.

The system comes fully assembled in a desk-height rack which pro
vides a convenient work surface for any of the HP Series 200 Com
puters. User connections are easily made with a screwdriver to a
factory-wired termination panel in the rear of the rack.

Hardware Features
The standard HP 690lS will scan I to 64 single-ended, analog

channels at up to 25,000 channels per second, or up to 100 scans per
second with programmable limit checking. (A scan is one complete
pass through every channel.) By adding additional scanning cards,
the standard system can scan up to 256 channels, or up to 768 chan
nels with user-supplied termination panels. Options for double-ended
and 4-wire scanning are also available.

As shipped, the HP 6901S will measure signals in the ± 10.23 volt
range with 12-bit resolution. ± 1.023 volt and ± 102.3 millivolt ranges
are switch selectable.

Software Features
The HP 6901S software includes one burst and three continuous

scanning modes:
• Burst mode is used for applications requiring high speed scanning

for up to 4096 readings.
• Limit mode is used to look at data before and after the occurrence

of an out-of-limit condition on any channel. Both high and low lim
its are programmable for each channel.

• Strip chart mode produces a continuous hard copy record to indi
cate long term change.

• Running statistics mode outputs a statistical summary of long
term tests.
The HP 6901S graphics utilities support the following types of out

puts: multichannel plotting! h!stogram plot~ing, cum~lative distr.ibu
tion plotting, and tabular listmgs. InteractIVe graphlc.s are pr~vlded
withm each plotting utility for extracting and analyzmg the Impor
tant information from the plots. The system also supports the HP

HP 69015



DATA ACQUISITION, CONTROL &TEST
Multiprogrammer: Versatile Building Block Approach to Systems

Model 6944A

• Data transfer rate 180,000 readings/second
• Dedicated interface (HP 98633A) to HP Series 200

Computers

HP 6944A

Description
The HP 6944A Series 200 Multiprogrammer is a high-speed data

acquisition and control system designed exclusively for use with HP
Series 200 computers. The HP 6944A capitalizes on the HP Series
200 computer architecture by using the dedicated HP 98633A Mul
tiprogrammer Interface and the HP 98620B DMA Controller to
achieve high-speed data transfers.

The powerful HP Multiprogrammer Series II I/O cards provide a
broad variety of I/O functions for the HP 6944A. These cards allow
the user to configure the HP 6944A to implement many instrumenta
tion functions such as high-speed scanning, analog waveform synthe
sis, limit checking and transient analysis.

The HP 6944A is programmed exclusively with the HP 14751A
Computer Aided Test Programming Package. This software package
effectively couples the flexible hardware architecture of the HP
6944A with the BASIC language system of the HP Series 200 Com
puters. The friendliness of this system is such that the system
programmer only needs to be able to program in BASIC. The control
statement are english-like and closely linked to the application by a
list of "Names" supplied by the user. An easy-to-use, menu-driven
configuration process correlates the user-assigned "Names" to the
system's I/O functions automatically from the BASIC program. The
software, through the same menu-driven process, then leads the sys
tem programmer through the hardware configuration. The net result
is fast program development, self documenting, and the ability to
maintain different configuration files on one disc.

Features
The primary features of the HP 6944A evolve around the architec

ture of the HP 6944A, HP Series 200 Computers, and the Mul
tiprogrammer Series II I/O cards.

The key feature of the HP 6944A is high-speed data transfer. With
the HP 6944A, HP 69759A 500 kHz A/D, HP 6979IA/92A High
Speed Memory I/O System, and the HP 98620B DMA Controller
Card, data may be transferred to an HP Series 200 Computer at rates
of 180,000 readings/second. Without the HP 98620B DMA Control
ler Card, transfer rates of nine kilowords/second are achieved.

A second key feature of the HP 6944A is its ability to unburden the
HP Series 200 Computer from controlling each I/O task of the HP
6944A. This allows the HP Series 200 Computer time to perform nu
merical analysis or manage other instruments during these time peri
ods.

• Direct-to-disc transfer rate of 180,000 words/second
• HP 14751A CAT programming package
• HP Multiprogrammer Series II I/O cards

HP 6944A Specifications

Plug in I/O card positions: Maximum of 15 plug-in output or input
cards per mainframe. Removable rear cover provides access to card
slots.

Computer interlace: The HP 6944A is connected to an HP Series
200 Computer via the HP 98633A Multiprogrammer Interface Card
and HP 14704A, B or C cable.

Extender units: Up to eight HP 6944A Series 200 Multiprogram
mers can be "linked" to the Series 200 via one HP 98633A Mul
tiprogrammer Interface Card by using HP I4704A, B or C Interface
Cables.

Maximum length 01 a link: A link of up to eight HP 6944A Series
200 Multiprogrammers can be nine metres long, maximum. This
maximum length is the sum of the lengths of all the HP I4704A, B or
C Interface Cables in the link.

Power supplies: All necessary power supplies for up to 16 I/O cards
are built into each HP 6944A frame. Three ± 18 V supplies are isolat
ed from each other and from ground, and are available for powering
isolated I/O card circuits.

Cooling: Built-in forced air cooling draws air in through the side
vents and exhausts air through the rear cover.

Operating temperature range: 0 degrees C to +55 degrees C.

Power: 100/120/220/240 Vac (switch, selectable), +5% to -10%,
47 to 63 Hz, 650 VA.

Dimensions: 177.0 mm high x 425.5 mm wide x 597.0 mm deep (7.0
in high x 16.25 in wide x 23.5 in deep).

Weight (without I/O cards): Net, 21 kg (46Ib); shipping, 28.6 kg
(63Ib).

Ordering Information Price
Step 1: Select the necessary quantity of HP 6944As.
HP 6944A Series 200 Multiprogrammer $3700

Option 908: rack mount kit
Option 910: extra operating and service manual

Step 2: Select the HP Series 200 Multiprogrammer In
terface Card lor HP 6944A.
HP 98633A Multiprogrammer Interface Card $350

Step 3: Select number and lengths of cables required
for connecting HP 98633A Interface to first frame.
An additional cable is needed for each HP 6944A frame used as an
extender.
HP 14704A Multiprogrammer Interface Cable, $100
I m (3.3 ft)
HP 14704B Multiprogrammer Interface Cable, $110
2 m (6.6 ft)
HP 14704C Multiprogrammer Interface Cable, $130
4 m (13.2 ft)

Step 4: Select HP 14751A to receive necessary CAT
software and documentation (mandatory).
Select the option appropriate for the system controller.
HP 147S1A Computer Aided Test Programming Package $2000

Option 630: software provided on 31j," flexible discs
Option 855: software provided on 5';." flexible discs
Option 910: extra set of documentation

HP 147S1R: right to reproduce HP 14751A CAT $1000
programming package (documentation provided)



OATA ACQUISITION, CONTROL & TEST
Multiprogrammer: Versatile Automatic Test, Data Acquisition and Control
Model 6942A

• Action-oriented instructions
• Isolated analog inputs and outputs
• Built-in self test

• Overlapped input and output
• Internal or external pacing
• Easy to configure

iM

HP 6942A

u • Accessories
HP 14700A extender kit: this kit contains the transmission boards
which go into the master mainframe (HP 6942A) and the last extend
er mainframe in the chain.
HP 14701A intermediate extender kit: when more than two main
frames are in a chain, the card in this kit must be used in each inter
mediate extender mainframe.
HP 14702A chaining cable: this is the cable which chains together
the master and extender mainframes. One cable is required for each
extender mainframe. Length: 1.5 m (5 ft).
HP 14703A card edge connector: extra connectors for the I/O
cards may be ordered in addition to the one supplied with each I/O
card.

HP 6942A/6943A Specifications
Plug-in 110 card positions: maximum of 16 plug-in output or input
cards per mainframe. Removable rear cover provides access to card
slots.
Computer interface (HP 6942A only): the Multiprogrammer is
connected to a controller via the Hewlett-Packard Interface Bus (HP
18), Hewlett-Packard's implementation of IEEE Std. 488.
Real time clock (HP 6942A only): the built-in real time clock is
automatically synchronized with the 50/60 Hz ac power line frequen
cy. The clock is read and set with data in the form of days, hours,
minutes and seconds with a resolution of 0.1 second.
Extender interface kits (HP 6943A only): each HP 6943A Ex
tender requires one HP I 4700A or 1470lA Interface Kit and one HP
14702A Chaining Cable for operation with the HP 6942A.
Maximum number of mainframes per chain: up to seven HP
6943A Multiprogrammer Extenders may be placed in a chain with
one HP 6942A Multiprogrammer.
Maximum chain length: a chain of mainframes can be up to 152
meters (500 feet) long. This maximum length is the sum of the
lengths of all HP 14702A Chaining Cables used in one chain.
Power supplies: all power supplies for up to 16 I/O cards are built
in including three ± 18 V supplies isolated from each other and from
the ground.
Cooling: built-in forced air cooling draws air in through the front
panel and exhausts air through the ventilated rear cover.
Front panel indicators: five light emitting diodes on the front panel
indicate power supply and self-test status.
Operating temperature range: OCC to 55 c C.
Power: 100/120/220/240 Vac (selectable), +5%, -10%, 47 to 63
Hz, 600 VA.
Dimensions: 177.0 mm high x 425.5 mm wide x 597.0 mm deep,
(6.969 in. high x 16.250 in. wide x 23.500 in. deep).
Weight (Without 110 cards): net, 20 kg (45lb); shipping, 27 kg (60
lb).
Accessories furnished: PC board Extender Card (HP Part No.
5060-2792).

The Multiprogrammer Performs Operations in Parallel
With this one instrument you can control several processes at once.

And, while you are controlling the processes, the Multiprogrammer
can also be watching for interrupt conditions. The internal
microprocessor manages all the parallel operations and monitors the
alarm lines; when the operations have completed or if an alarm condi
tion occurs, the Multiprogrammer interrupts the controller.

How does the HP 6942A Connect With Your
Controller?

The HP 6942A Multiprogrammer interfaces with your controller
(desktop or minicomputer) using the HP-IB, Hewlett-Packard's im
plementation of IEEE Standard 488 and the identical ANSI Stand
ard MCl.1. Data and status readback make use of the extended bus
addressing features of the HP-IB.

Programming Flexibility
Mnemonic, action-oriented instructions make the HP 6942A Mul

tiprogrammer simple to learn and use. For instance, the output in
struction "OP" works with all output cards. When you send an
instruction, the internal microprocessor checks which type of card
you are addressing and automatically converts the data to the proper
format for that card. You select the units with which you want to
program each card. Whether you want to use volts, millivolts, amps,
degrees, feet, or any other units, the Multiprogrammer does the con
verting for you.

Mainframe Memory Unburdens The Controller
The mainframe memory of the HP 6942A will accept up to 76 in

structions from the controller at one time. This leaves your controller
free for other processing activities while the Multiprogrammer works
on the I/O operations. This mainframe memory may also be used to
collect up to 1440 data readings and hold them until the controller is
free to take them. (For even more data storage, up to I Meg words of
data may be stored using the HP 69741A and HP 69792A Memory
System Cards.

Real Time Clock
Built-in real-time clock gives you time-of-day readings and pacing

of measurements. The clock detects which power line frequency you
are using, 50 Hz, or 60 Hz, and automatically synchronizes itself to
this frequency. The range of the clock is 65,534 days, with resolution
to a tenth of a second.

Computers and Documentation
The HP 6942A can be operated with a wide variety of computers,

including the HP Series 80, Series 200, Series 1000, 9825, and 9845
computers. Documentation packages are available for all of these
computers. Each one contains a User's Guide with programming ex
amples, a utility program tape or flexible disc, operating and service
manuals, and a binder to hold this material. One no-charge documen
tation option must be specified to select the documentation appropri
ate for your computer.

Ordering Information
Opt 010-386: One Set Documentation/Software
Opt 410-786: Extra Documentation/Software
Opt 908: Rack Flange Kit
Opt 910: Extra Manual
HP 14700A Extender Interface Kit
HP 14701A Extender Interface Kit
HP 14702A Chaining Cable
HP 14703A Spare Card Connector
HP 1471lA Field Service Kit

HP 6942A Multiprogrammer
HP 6943A Multiprogrammer Extender

Price
N/C
$101

$40
$30

$505
$405
$255

$40
$2525

$4400
$3300



DATA ACQUISITION, CONTROL &TEST
Multiprogrammer Series II I/O Cards

Models 69700A-69793A

MUltlprogrammer Series 111/0 Cards for the HP 6944A/S, 6942A/S and 6901S
For a complete description of the Multiprogrammer Series II I/O Cards ask for publication 5952-4090,
\ Functions Applications Cards Used

!

Y c[
Programmable The output >oltage (up to 250V) and current (up to 1000A) of forty different Resistance Output,

I OC Voltage HP power supplies can be programmed to pro>ide bias in automatic test sys- HP 69700A-69706A;

is and Current tems or control of electromechanical process equipment Power Supply Control,
HP 69709A,

!T L--
I.

flj'0- Digital-to-Analog Twel>e-bit >oltage DAC's pro>ide outputs for strip chart, x-y, and analog tape Voltage DAC, HP 69720A;

1
M Con>ersion recorders as well as control of analog programmable instruments and stimu- Current DAC, HP 6972IA,

I~
Ius ot units under test. Control process equipment with 4-20 mA output.

~ ~
Analog The Memory card can continually supply pre-loaded data to the D/A card at Memory card, HP 697908;

U 69720A MEMORY Wa>etorm rates of up to 100 kHz, Special wa..torms may be loaded into the Memory 69791A, 69792A Voltage DAC,

S O/A CARD Synthesis card from the computer and used as stimuli for test and processes, The ana- HP 69720A; or Current DAC,
log output is isolated from digital ground, HP 69721A,

-_...

..l..
~}x ~RX

Voltage, Current, AID con>erters may be used to measure >oltages from ±50~V to ±100 Vin High Speed ADC,
and Resistance the presence of 250 Vof common-mode noise, Connecting aresistor across HP 69751A,

::::::VX
Measurements the input permits current measurements tor 4-20 mA current loops used in HP 69759A

process control, Combine the AID with the current DAC for resistance mea-
T surements,

M
G.Mj\fA

Frequency The Pulse Counter card accumulates counts o>er aprecise time inte"al when Counter, HP 69775A;

E
Measurements a Timer card is connected to the enable line of the Counter. The program Timer HP 69736A,

divides the count by the time inter>al to measure frequencies from 1MHz to

A less than 0.001 Hz,

S ---
Pulse Counting The Counter may be preset to any >alue within the count range of 0 to 65,535 Counter, HP 69775A

U lLfl-~
Preset and can cause an interrupt when it rolls o>er, The Counter may be enabled

R OUT Up/Down and disabled by pulses or le>els, The computer may read the count withoutn DOWN disturbing the counting process.

E
M Offline Analog Differential or single-ended signals may be digitized at rates up to 500 kHz by High Speed ADC,

E ®:> t> MEMORY AcqUisition fhe AID, and stored in the Memory system. Each Memory system can store 69751A;
69751A CARD up to one megawords, The digitizing process can take place independent ot Memory cards,

N AID SYSTEM other Multiprogrammer acti>ity, 697906,6979lA/697926,

T
Scanner Analog measurements from up to 960 channels may be acquired at 25,000 Cards used: Scan Control, HP

{illj
Systems readings per second depending upon the scanner system configuration, Ran- 69750A; FET Scanners,

I

dom access to any channel, as well as continuous scanning, are easily accom- 69752A or 69755A; Relay
plished, (See Application Note AN316-3.) Scanner, HP 69754A; High

Speed ADC HP 69751A;
Memory card HP 697908, or

I
69791A192A

I

~
Digital Output I Sixteen-bits of data in TIL, open collector, or SPST relay-contact form pro>ide Digital Output, HP 697318;

~
and SWitching digital control of instruments and indicators, AC power, up to 6, can be Relay Output, HP 69730A; AC

switched to 12 toads with aHP 697318, and HP 14570A AC Power Controller. Power Controller, HP 14570A,

C
t D nn I

Digital Input Digital input cards accept 16-bits of data from digital measuring instruments, Digital Input, HP 69771 A;

0 push-buttons, switches, relays, and other di~tal de>ices in the form of logic Isolated Digital Input,

U.ULt I le..ls or contact closures, Digital data sources with more than 16-bits of data HP 69770A,
N 01171'08

use semal digital input cards.

T
R I p/t3t

Stepping The Stepping Motor card can produce from 1to 32767 pulses at either of two Pulse Train/Stepping
Motor outputs (CW or CCW) to control motor translators, Output pulses are also Motor, HP 69735A,

0 Control used tor pulse-train update of supervisory control stations, The pulse rate

L
(motor speed) is also programmable,

_J:=\~E
Time and Crystal controlled timing pUlses, programmable from I ~s to 18 hours, may be Timer, HP 69736A or
Frequency used as atime-base reference for control, measurement, and data acquisition Pulse Train, HP 69735A.

~EQUENCY
Reference Period, duty cycle, and number of pulses are all programmable,

/
~"

Lml Detecting When signals cross preset levels, the Digital Input card can trigger the inter- Digital Input HP 69771 A;
rupt card to interrupt the computer, The alarm trigger le..ls can be program- Interrupt card,

A

I
med with the D/A or fixed with resistors, HP 69776A

L

- - _ LEVELS

A ~ - -TRIGGER

R
LEVELS

1---

M ~'N
Event Adigital word may be used to trigger quick computer response with the inter- Interrupt card,
Sensing rupt card. The computer responds to the interrupt with a software routine, HP 69776A

FUll The interrupt may also cause immediate local response by triggering a
~ ~.:,. OUT preloaded output card,

I --



DATA ACQUISITION, CONTROL & TEST
Multiprogrammer Series 111/0 Cards

HP 69752A 64 Channel FET Scanner Card $1,210
Scans 64 single-ended channels (± 10.24 V input signal
range) at up to 25,000 readings per second. Cards cas-
cadable to 960 channels in a single mainframe.
HP 69755A 16 Channel FET Scanner Card $555
Same as 69752A, except scans 16 channels.
HP 69754A 32 Channel Relay Scanner Card $910
Scans 32 single-ended (16 double-ended) channels with
a ± 100 V input signal range at speeds up to 1000 read-
ings per second (625 readings double-ended). Switches
currents up to 50 rnA.
HP 69750A Scan Control/Pacer Card $655
Provides all pacing and control functions for the scan-
ner cards listed above. One required for each group of
scanner cards (maximum of 15 cards-see data sheet
for further clarification).
HP 69709A Power Supply Control Card $960
Used for full system control of 6024A and 6012A
Autoranging Power Supplies.
HP 14728A Buffered A/D Cable $225
Used to connect 69751 A and 69790B in a buffered A/D
configuration.
HP 69700A-69706A Resistance output cards: the $555-605
output of each of these cards is a programmable resis-
tance value. Twelve mercury wetted relay contacts
close across binary weighted precision resistors in a se-
ries string. The cards are designed to program the volt-
age or current output of an HP power supply with
option 040.
HP 69720A D/A voltage converter card: provides a $705
high speed, bipolar output voltage programmable from
-10.240 V to + I0.235 V up to 5 rnA load current.
HP 69721 A D/A current converter card: provides a $910
bipolar -20.480 rnA to +20.475 rnA current output.
HP 69730A Relay output card: provides sixteen inde- $555
pendent, normally open, mercury wetted relay contacts.
Contacts rated at 100 Vdc; or I Amp; and 28 VA.
HP 69731B Digital output card: provides sixteen $405
TTL or CMOS compatible outputs, or sixteen 100 rnA
open-collector switches.
HP 69735A Pulse train output/stepping motor $505
control card: generates up to 32767 pulses at a
programmable frequency.
HP 69736A Timer/pacer card: outputs a program- S505
mabie pulse from one microsecond to eighteen hours or
a programmable square wave.
HP 69751A AID converter card: this card measures $960
bipolar dc voltages in one of four ranges, ± 100 mV, ± I
V, ± 10 V, or ± 100 V, with 12 bit resolution at up to
33,000 readings per second.
HP 69770A Isolated digital input card: breaks the $655
path of potential ground loops with an optically coupled
isolator in each of the sixteen digital input lines.
HP 69771A Digital input/analog comparator card: $605
monitors up to sixteen contact closures, switches, TTL
signals, CMOS signals, or analog signals. The switch-
ing threshold can be set to any value between ± 9.5 volts
by a screwdriver-adjustable potentiometer on the card
or may be externally programmed.
HP 69775A Counter/totalizer card: counts contact $730
closures, TTL or CMOS logic level pulses, or analog
waveform transitions in the range of 0 to 65,535.
HP 69776A Interrupt card: compares up to sixteen $555
logic level or contact closure inputs with a sixteen-bit
reference word and interrupts for =, r!, <, > conditions.
HP 69790B Memory card (occupies 2 I/O slots): pro- $1,315
vides 4096 16-bit words for use with the DAC cards or
the ADC cards or for other input/output tasks that
need to run independent of other Multiprogrammer or
computer tasks. Several Memory cards may be used to
implement truly simultaneous operations.
HP 69793A Breadboard card: the generalized grid $1 50
area on this card may be used for mounting custom cir-
cuits.

HP 69759A - 500 kHz AID

The HP 69759A 500 - kHz A/D converter measures bipolar volt
ages in four programmable ranges, ± 100 V, ± 10 V, ± I V, and
± 100 mV. The digitized values may be read directly by the controller
or transferred into HP 69791 A and HP 69792A memory buffer cards
available for the Multiprogrammer system. Use of memory buffers
permits simultaneous digitization of as many as 40 independent sig
nal channels at rates up to 500 kHz per channel. Scanning subsystems
designed specifically to work with the HP 69759A card provide addi
tional measurement flexibility and permit expansion up to 7168 chan
nels. Timebase and triggering functions may be added using other
Multiprogrammer cards to form a complete analog measurement sys
tem that is precisely tailored to the requirements of the specific appli
cation.

Application Note 316-5, Data Capture, describes several ways that
the HP 69759A can be used with other Multiprogrammer cards to
solve several different applications. These descriptions include cable
diagrams and program listings for both the HP 14751 A and the HP
6942A native instructions.

HP 69759A - $2300

HP 69791A192 - Memory System

The HP 69791A and HP 69792A Memory Cards form a buffer
used to perform input and output tasks without intervention from the
controller. A memory card buffer can be used for inputs or outputs, or
both. Data can be acquired at up to 760 kilowords/second or sent at
up to 400 kilowords/second.

A memory card buffer has one HP 69791A Memory Card and up
to five HP 69792A Memory Expansion Cards for a maximum memo
ry size of 1M (1,048,576 16-bit words). The HP 69791A holds 64k
(65,536 16-bit words) and the HP 69792A holds Ink (196,608 16
bit words). The memory card buffer functions as a single memory,
regardless of how many HP 69792As are added.

The memory card subsystem can be used with the HP 69751A or
HP 69759A A/D cards to input digitized analog measurements. Up
to eight HP 69759A A/D Cards can be multiplexed into a single HP
6979IA/69792A memory buffer. The A/Ds can be triggered by the
same timebase for truly simultaneous readings which are then stored
in sequential memory locations. This reduces memory costs and the
number of mainframe slots required.

HP 69791A - $2000
HP 69792A - $1500



$2000
N/C
N/C

:£ 75
$1000

5952-4110
5952-4090

Price
52510
N/C
N/C

s 75
$\500

Data Sheet Number
5952-4092

Product Selection Guides
To order the HP 6942S or HP 6944S, it is recommended that the appro

priate technical data sheet be used in conjunction with the Multiprogram
mer Series II I/O card technical data sheet.

Title
HP 69425 Computer Aided Test System
HP 69445 HP Series 200 Multiprogrammer

System
Multiprogrammer Series 111/0 Cards

Ordering Information
HP 14750A Computer Aided Test Programming Package

Opt 630 31/2" Flexible Discs
Opt 655 51/." Flexible Discs for 9826/9836
Opt 910 Extra Set of Documentation

HP 14750R Right to Reproduce HP 14750A CAT
Programming Package (Interface and Documentation
provided)

HP 14751A Computer Aided Test Programming Package
Opt 630 31/2" Flexible Discs
Opt 655 51/." Flexible Discs for 9826/9836
Opt 910 Extra Set of Documentation

HP 14751R Right to Reproduce HP 14751A CAT
Programming Package (Documentation provided)

MUltiprogrammer Series II \/0 Cards
The CAT programming package supports the Multiprogrammer Series

II I/0 card functions, described on pages 317 and 318, and four popular
multiple-card functions. These include combinations such as using a high
speed scanner, A/D, and memory card together. In addition, the HP
3478A 51/2-digit Multimeter is supported for applications requiring high
accuracy and high-resolution measurements.

HP 6942A Multipro9rammer
The Multiprogrammer IS a high-performance mainframe that provides

the necessary interface for up to sixteen plug-in cards.
Optional HP 6943A Multiprogrammer Extenders can be added to a sys
tem to further expand its capabilities. Up to seven Extenders, each holding
up to sixteen plug-in cards. can be chained to one mainframe.

HP 6944A Series 200 Multiprogrammer
The new HP 6944A Series 200 Multiprogrammer is a high-speed main

frame that provides the necessary interface for up to sixteen plug-in cards.
The HP 98633A Multiprogrammer interface must be used to operate the
HP 6944A. Up to eight HP 6944A Multiprogrammers may be operated
from one HP 98633A Multiprogrammer interface.

System Performance Specifications
Note: Specified times are for the HP 9826 and HP 9836 configurations.

Actual times for the HP 9816 may be slightly slower.

Mainframe UP 6942A UP 6944A
Interface UP 98624A UP 98633A
CAT Programming Package UP 14750A UP 14751A
Single Data Point Input 1.9 ms 1.5 ms
Single Data Point Output 2.1 ms 1.4 ms
Scaling to User Units add 0.35 ms add 0.35 ms
Interrupt Response Time 13.7 ms 13.7 ms
Maximum Block Transfer
Input 12,500 180,000·
Maximum Block Transfer
Output 18,000 30,000
·HP 98620A DMA controller
required.

Initial Values

Timeout

Limit
checking

User
Specified Units

Address
Specified once

Stimulus, acquisition or control function
selected from supported instrumentation.

User selected name
matches test function

Features
Some of the CAT programming package features are highlighted in a

menu below. The timeout feature can generate an error if an operation has
not completed in a specified time. Since the error can be trapped like any
other BASIC error, corrective action can be programmed to occur auto
matically. Limit-checking prevents out of range values from being execut
ed, and data conversion permits programming with user specified units.
Initial values can also be specified and, at run time, sent to all instrumen
tation with a single command.

CAT Programming Package
The CAT programming package is a comprehensive collection of soft

ware routines that provide the ATE system designer with a high-perform
ance linkage between the BASIC language and Multiprogrammer
hardware. Both friendliness and higher performance are combined in the
software through an architecture which optimizes total system perform
ance.

Friendliness is achieved by replacing traditional "computer language"
statements with test-oriented commands. Communication with all sup
ported instrumentation is via "functional names", chosen by the user,
which have a close relationship with the function performed. For example,
in the menu below, the name "value", is used to program a HP 69720A
Voltage D/A Converter. This lets you program in terms that are familiar
to you resulting in programs which are virtually self-documenting. Friend
liness is further enhanced by convenient menu entries, which make it easy
to enter all function names and parameters.

The CAT programming package reduces the amount of software writ
ten by the user thus speeding program development. Productivity is im
proved by shortening test development time. To create test software, the
user enters functional names and other data into a series of menus. Then a
program is written in HP-enhanced BASIC to handle all sequencing,
computational, and decision-making operations. Whenever a stimulus, ac
quisition or control function is desired, the BASIC program is instructed
to call a routine from the CAT programming package.

OATA ACQUISITION, CONTROL & TEST
MUltiprogrammer: Computer Aided Test System

Models 6942S/14750A and 6944S/14751A

• Easy to use menu entry
• Faster software development
• Improved HP 6942A performance

Description
The new HP 6944S and the HP 6942S are easy to use computer-aided

test systems that improve productivity by enabling you to implement your
testing requirements more quickly. This is achieved through the use of two
new software packages. The HP 14750A is a powerful CAT programming
package which replaces the standard two-letter mnemonics of the HP
6942A Multiprogrammer. The HP 14751A is the standard programming
language for the new HP 6944A Series 200 Multiprogrammers.

These systems are friendly and easy to use. Mnemonic-type language is
not needed to program the HP 6944A. In addition, the HP 14750A will
increase the performance speed of the HP 6942A. These CAT program
ming packages support all of the Multiprogrammer Series II I/O cards
and several multiple-card functions. (Support for the HP 69759A and HP
69791 A using the HP I 4750A is currently under development. For fur
ther details, see your HP field engineer.) The HP 6942S and HP 6944S
systems consist of: the desired Multiprogrammer mainframe, the appro
priate CAT programming package.



DATA ACQUISITION, CONTROL & TEST
Multiprogrammer: Versatile Building Block Approach to Systems
Model 6940B

• Front panel control
• GPIO or HP-IB
• Data transfer rate 20,000 readings/second

• Temperature measurement capability
• Multiprogrammer Series I I/O cards

Ordering Information
Step 1 - Select controller
Controller ROM HP PIN
HP-85B

HP-86B

HP-87XM

HP9826A

HP9836A
HP 1000

00087-15003*

00087-15003*

N/A

N/A
N/A

Description
HP-IB: Option 085
GP-IO: Option 185
HP-IB: Option 085
GP-IO: Option 185
HP-IB: Option 085
GP-IO: Option 185
BASIC: Option 026
HPL: Option 126
Option 036
Option 010

HP 69408 •Requires HP 8936A ROM drawer.

'When ordering an HP-86B or HP-87XM and using HP-IB interlace, an HP-IB cable must be or
dered.

HP·IB
HP 59500A and HP-85B Opt 007
HP 59500A
HP 59500A
HP 59500A, includes 2-metre
HP-IB cable
HP 59500A
HP 59500A and HP 59310B

Step 2 - Select interface

Interface GP-IO
HP-858 HP 6940B Opt 185
HP-868* HP 6940B Opt 185
HP-87XM* HP 6940B Opt 185
HP 9826A HP 98622A Opt 003

Step 3 - Determine 1/0 card set
Select I/O functions from Series I I/O cards (See page 321).

Step 4 - Select number of mainframes
HP 69408 - holds up to 15 I/O cards plus one
HP 69351C voltage regulator card.

Option 10: HP-IOOO
Option 85: HP-85B HP-IB
Option 185: HP-85B GP-IO
Option 026: HP 9826A BASIC
Option 126: HP 9826A HPL
Option 036: HP 9836A BASIC
Option 136: HP 9836A HPL
Option 908: Rack Mount Hardware for

HP 6941B Extender, additional 15 I/O slots
Option 908: Rack Mounting Hardware

HP 14541A Extender Cable; one for each HP 6941B

Step 5 • Determine accessories
HP 59500A Multiprogrammer Interface; required
for each HP 6940B on the HP-IB

Accessories
HP 14540A Main Input Cable Assembly, 3.6 m (12 ft)
HP 14541A Chaining Cable, HP 6940B to HP 6941B
HP 14550B Multiprogrammer Interface Kit for the
HP 1000
HP 14551A Service Kit for the HP 6940B
HP 14555A Connector Kit for Series I Multiprogram
mer I/O cards
HP 14556A Software Library for the HP 9825A
HP 14557A Power Supply Interconnect Cable for
the HP 69520A Programming Card
HP 14558A Termination Panel; with 40 dual-screw ter
minals
HP 14560A Cable Assembly for Series I I/O cards; 15
conductors
HP 14561A Cable Assembly for Series I I/O cards; 30
conductors
HP 14562A Cable Assembly for Series I analog
I/O cards; two shielded conductors

$ 255
$ 125
$1820

$1715
$ 20

$ 200
$ 135

S 125

$ 81

$ 125

$ 35

$1300

N/C
N/C

$ 605
N/C
N/C
N/C
~/C

$ 40
$2100
$ 40
$ 125

Price
$2500

HP 98622A Opt 003
HP I4550B

HP9836A
HP lOOOA

Description
The HP 6940B Multiprogrammer is a low-cost, medium-speed da

ta acquisition and control system designed to be used with controllers
or computers via the GP-IB, a 16-bit parallel interface bus. The HP
6940B is supported by a full complement of I/O cards. These I/O
cards provide a broad range of instrumentation functions for acquisi
tion, stimulus, measurement and control.

The HP 6940B is programmed by a set of word formats and octal
coding. There are three word formats: a control word that selects the
operating mode, a data word used to select and control output cards,
and an address word to select and control an input card.

The HP 6940B may also be used as an HP-IB product. This re
quires an HP 59500A Multiprogrammer Interface Kit. This kit pro
vides conversion of the HP-IB format to 16-bit parallel format.

Features
A full-feature, front-panel switch register permits manual pro

gramming of all Multiprogrammer output, input and control func
tions. Fault isolation or manual system checkout of the computer,
multiprogrammer or external devices is accomplished from the front
panel.

Another feature of the HP 6940B is isolation of analog cards. Isola
tion from system ground is provided on analog cards. The HP 6940B
has four isolated bias power supplies available to independently power
the output circuitry of up to four groups of cards.

The HP 6940B Multiprogrammer has the capability of growing to
meet the user's needs. Up to 15 HP 6941 B extenders can be added to
the system, allowing up to 240 I/O slots to be programmed from a
single computer interface. The HP 6941 B Multiprogrammer Extend
er has a blank front panel and all interfacing is provided in the HP
6940B Multiprogrammer.

Specifications
Plug-in 110 card position: Maximum of 15 plug-in input or output
cards per mainframe.
Computer Interface: Can be interfaced using the GP-IO, which re
quires an I/O slot of the computer and a GP-IO interface card. An
HP 59500A Multiprogrammer Interface Kit is required for use on
the HP-IB.
Extender Units: Up to 15 HP 6941 B extenders can be chained to
gether to create 240 programmable I/O slots. Extenders may be sepa
rated from one another by up to 30 metres.
Data transfer rate: 20,000 readings/second using the GP-IO inter
face.
Cooling: Natural convection
Operating temperature range: 0 to +55 degrees Celsius.
Power: 100/120/220/240 Vac (selectable), +5%, -10%, 48 to 440
Hz, 230 watts.
Dimensions: 172.2 mm high x 425.4 mm wide x 539.8 mm deep
(6.78 in high x 16.75 in wide x 21.25 in deep).
Weight (Without 1/0 cards): 15.9 kg (35.0 Ib) net, 19.5 kg (43.0 Ib)
shipping.



DATA ACQUISITION, CONTROL & TEST
Multiprogrammer: Series 11/0 Cards for HP 69408 and 69418

Power Supply Programming
HP 69500A-69513A Resistance
Programming Cards $355-$405

HP 69500A is supplied without resistors. The HP 69501A-69506A
are single output, 12-bit resolution cards designed to program a single
HP power supply equipped with Option 040. The HP 69510A
69513A are dual-output cards with six-bit resolution designed to pro
gram the current output of HP power supplies equipped with Option
040.
HP 69520A Power Supply Programming Card $455

Provides full system control of HP 6023A, 6024A and HP 6011 A,
6012A autoranging power supplies. Requires HP 14557A intercon
nect cable.

Temperature Measurement
HP 69423A Low Level A/D and Scanner Card S705

Six channels of thermocouples or other low-level dc sources in the
range of ± 20 mV can be measured with resolution of 5 /-LV. A seventh
channel is used to read the temperature of the isothermal input termi
nal block. An HP 69351 C Voltage Regulator Card is required to pro
vide the regulated isolated bias voltage to the HP 69423A. One HP
69351 C will support up to four analog input cards.

Analog Input
HP 69336B High Speed Scanner Card $455

This card features a FET multiplexer with 16 single-ended voltage
input channels that can be scanned at 20,000 channels/second. Input
voltage range is ± 10.24 volts with 100 V isolation from data com
mon. Several cards can be cascaded to provide up to 224 channels.
HP 69422A High Speed AID Card $705

The High Speed A/D Card measures bipolar dc voltages in one of
four ranges, ± 100 mY, ± I V, ± 10 V, and ± 100 V. The three lower
ranges are switch selectable. The ± 100 V input range is connected to
an on-board divide-by-ten attenuator. Data conversion rate is 33,000
readings/second.

Analog Output
HP 69321B D/A Voltage Converter Card $455

This model provides a high-speed (33 kHz), bipolar output voltage
(± 10.24 volts at 5 rnA) that is the analog of the digital input data.
Dual-rank storage, a feature that allows all 0/A cards in a system to
change their outputs simultaneously, is provided on the HP 69321B.
HP 69322A Quad D/A Voltage Converter Card $605

This 0/A card provides four individually programmable, bipolar
output voltages (-10.24 V to + I 0.22 V at 5 rnA, 16 kHz maximum)
that are the analog of the digital data input. Two of the 12 data-bits
address the DACs, and the remaining ten data-bits provide the digital
input data.
HP 69370A D/A Current Converter Card $655

This model provides a high-speed (33 kHz), constant-current out
put (0 to 20.475 rnA at up to 10.5 V) that is the analog of the digital
data input. Dual-rank storage, a feature that allows all D/ A models
in the system to change their outputs simultaneously, is provided on
the HP 69370A.
HP 69351C Voltage Regulator Card $200

The Voltage Regulator Card provides four regulated, isolated bias
supplies for the analog models and is inserted into the voltage regula
tor slot of the HP 6940B and HP 6941 B. The HP 69351 C is required
for proper operation of the analog input and output models. It will
support up to four of these models.

Digital Input
HP 69430A Isolated Digital Input Card $255

This card employs photoisolators to provide up to 100 V RMS iso
lation between the 12 data lines and chassis ground. The model is
designed to monitor only circuits that are active. This model may be
ordered with any of three different logic options. One of these options
must be specified when ordering this model:

Option 069: negative-true TTL logic levels
Option 073: positive-true TTL logic levels
Option 088: positive-true Hi level- ± 12 to 25 V.

HP 69431A Digital Input Card $255
The Digital Input Card provides 12 data lines that can be used to

monitor contact closure or logic levels referenced to ac earth ground.
Gate/flag circuitry provides the HP 69431 A with the interface to the
computer interrupt system. An option must be specified when order
ing this model.

Option 069: negative-true TTL logic levels
Option 073: positive-true TTL logic levels
Option 070: positive-true Hi level = 6 to 14 volts

Digital Output
HP 69331B Digital Output Card $255

This model is a general-purpose, 12-bit card with power-on preset,
system enable/disable, and gate/flag capabilities. The output lines
are jumper selectable for TTL or + 12 volt logic levels. The HP
69331 B digital output is shipped with TTL logic level configuration.
HP 69332A Open Collector Output Card $150

This card is similar to the HP 69331 B except it can switch up to 30
volts dc and currents up to 40 rnA. The HP 69332A open collector
output card is designed to drive lamps and relay coils utilizing an ex
ternal dc power source. The outputs of the HP 69332A may be ran
dom at power-on.
HP 69433A Relay Output with Readback Card $305

The relay card provides 12 independent SPST, mercury-wetted,
normally-open contact pairs. The HP 69433A also allows the com
puter to examine the status of the relay coil drive circuits, before and
after the contacts are changed. No external handshaking is available
with this product.

Functional
HP 69335A Stepping Motor Control Card $225

This model can be programmed to generate from 0 to 2047 square
wave pulses at either of two output terminals. The user may also con
figure the card to generate 0 to 4095 square-wave pulses. An II-bit
binary data word specifies the total steps and Bit-12 specifies direc
tion of rotation.
HP 69435A Pulse Counter Card 5200

This card will count pulses, up or down, with a maximum square
wave input frequency of 200 kHz. Carry and borrow pulses are gener
ated so that the HP 69435A may be cascaded for greater counting
capabilities.
HP 69602A Timer/Pacer Card $405

The Timer/Pacer Card provides a full programmable, crystal-con
trolled time base that can be used to pace Multiprogrammer I/O op
erations or generate accurate one-shot pulses. The HP 69602A
coupled with the HP 69435A can satisfy requirement for frequency
measurement (maximum of 200 kHz). Time interval measurement
(10/-LS to 34 minutes) and time of day (2.8 minutes to 1084 years).

Interrupt
HP 69434A Event Sense Card $505

The Event Sense Card monitors up to 12 external contact closures
and interrupts the computer when one or more contacts change state
with respect to the 12 reference bits stored on the card. Jumpers allow
for reconfiguration to provide four logical arguments: equal to, not
equal to, greater than, or less than.
HP 69436A Process Interrupt Card $405

This card provides an interrupt to the computer when anyone or
more of the 12 data lines being monitored change state. The HP
69436A has TTL and open collector compatible edge detectors and
can detect any logic transition lasting 100 nanoseconds or longer.

Breadboard
HP 69280A Breadboard Card $100

The Breadboard Card provides a generalized grid pattern for
mounting custom circuitry. The HP 69280A plugs into the HP 6940B
and HP 6941 B, allowing access to the data lines and power supply
lines of the Multiprogrammer backplanes.
HP 69380A Breadboard Output Card $150

This breadboard card is similar to the HP 69280A and has output
storage buffer circuits that allow the Multiprogrammer backplane
output data to drive external or custom circuits. A large portion of the
printed circuit board has a plated grid and general-purpose circuit
pattern.
HP 69480A Breadboard Input Card $1 50

The Breadboard Input Card is identical to the HP 69380A, except
the on-board logic is the input buffer gates for driving the Mul
tiprogrammer backplane.



DATA ACQUISITION, CONTROL & TEST
Multiprogrammer Technical PubHcations

5952-4093

5952-4092

5952-4090

5952-4110
5952-4110

6942A-1 Production Line Testing
Describes Solitron Devices Inc. use of the HP 6942A for hybrid

device testing.

6942A-2 Heavy Industry
Describes Northwest Culvert Company's use of the HP 6942A to

control metal pipe production and improve process control.

6942A-3 Instrument Control
Describes the use of an HP 6942A to control RF test equipment in

an automatic modem test system,

6942A-4 Research and Development
Describes the use of an HP 6942A as control and data acquisition

system for a heavy oil pump development test rig.
6942A-5 Materials Evaluation

Describes the use of an HP 6942A to automate the measurement of
fluid viscosities.
14570A-18urn-ln

Describes the use of an HP 14570A AC power controller in testing
for equipment reliability with AC power cycling.

Application Notes
A new series of application notes introduces a beginner to computer

aided test, and makes it easier for any user to implement the most
common HP 6942A Multiprogrammer configurations. Each of the
notes contains a comprehensive study of an application, and includes
theory, wiring information, and software listings for the basic func
tions. Information on advanced techniques is also provided. Although
the programming information is oriented toward the HP 9826A and
HP 9836A computers, the concepts are discussed in a general way
that allows application to other computers. Copies of these applica
tion notes are available through your local HP sales office.
AN316-D Introduction to Computer Aided Test

This introductory note is designed to take a computer aided test
novice through the steps of evaluating, planning, and implementing a
sample computer aided test system.
AN316-1 Buffered Analog-to-Digital Conversion

A buffered A/D allows the HP 6942A to acquire data rapidly, and
store it without computer intervention. Additional buffered A/D's
can be used to make measurements simultaneously from many chan
nels. This note describes how to configure the HP 69751A A/D con
verter and the HP 69790B memory card with the HP 14728A cable
for this application.
AN316·2 Waveform Digitization

The HP 6942A can also function as a logic analyzer for analog
signals. It can store a pre-determined block of voltage readings occur
ring before, during or after an external event. This capability makes
the HP 6942A useful for digitizing transients, and recording events
with long propagation delays.
AN316-3 High-Speed FET Scanning

High speed data acquisition from many channels is easily accom
plished with the Multiprogrammer scanner system consisting of an
HP 69750A or HP 69755A scanner cards. This note covers sequential
and random access scanning methods.
AN316-4 Power Supply Programming

Full system control of a power supply, including output voltage and
current readback, is possible with a single Multiprogrammer card.
The HP 69709A power supply control card is designed for control of
HP 6023, HP 6024A, HP 6011, and HP 6012A power supplies
equipped with Option 002.

Publication Number
5952-4077
5952-4089

Technical Data
In addition to a broad range of products for integration of data

acquisition, control and test systems, Hewlett-Packard provides a se
lection of technical literature as further support of the Multiprogram
mer products. These technical brochures provide detailed operating
specifications of the Multiprogrammer product family and are ex
tremely helpful in configuring the best Multiprogrammer package for
your application. Other literature available are Product Notes
describing a specific product application and Application Notes.

This technical literature will provide information to help you
choose the right Multiprogrammer products for your application. The
Product Notes augment the Operating and Service Manuals and pro
vide additional information on product configurations and actual ap
plications. The Application Notes are more specific "how to"
information aimed at a specific application and product configura
tion.

This technical literature is provided at no charge upon request. Ask
your local Hewlett·Packard field engineer, or use the card at the rear
of this catalog.
Publication Title
Multiprogrammer Model 6940B, 69418
Multiprogrammer Mainframes &

Performance
Models 6942A, 6943A

Multiprogrammer Series II I/O Cards
Models 69700A-69793A

Measurement & Analysis System
Model 6901S

Computer Aided Test System
Models 69428, 147S01A

HP Series 200 Multiprogrammer System
Models 6944S, 6944A, 147S1A

Product Notes
A series of product notes is available for the Multiprogrammers.

The first two, 6940B-1 and 6940B-2, are product oriented, and de
scribe how to use particular Multiprogrammer cards. The others are
product "Application Stories" which describe how Multiprogrammer
customers have implemented specific applications.
69408-1 Scanning with the 69408 Multiprogrammer

Describes use of the HP 69336B FET scanning card for high-speed
data acquisition.
69408-2 Power SupplJ' Control

Describes use of the HP 69520A power supply programming card
to control HP autoranging power supplies.
69408-3 Subassembiy 'Testing

Details Ford Motor Company's use of a building block approach to
increase the flexibility of Ford's systems testing while reducing cost
and design times.
69408-4 Automafing Manual Equipment

Describes the implementation of the HP 6940B in a radiation mon
itoring system.
69408-5 8asic Research

Describes the interfacing of an HP 6940B and HP 9845A to a scan
ning electron beam microscope.
69408-6 Product Evaluation

Describes the use by BF Goodrich of the HP 6940B to test the true
effectiveness of tires for the different ice, snow, soil and load condi
tions.
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Multiprogrammer Accessories and Training

• 115 and 230 volt AC outputs
• Rated for 2 million operations
• Quick-disconnect AC plugs
• Designed to meet UL, IEC &

CSA
• 6940B, 6942A or TTL Control
• AC line filtering

HP 14570A AC Power Controller
The HP 14570A is a high-reliability and low-EMI alternative to

relays or conventional solid-state switches for controlling AC power.
Up to 12 AC loads can be switched under computer control. Both 115
and 230 Vac loads of up to six amps can be controlled from a single
unit. Primary uses include switching AC power to instruments, power
supplies, motors, and devices under test. It is also useful for burn-in,
power cycling, and process control applications.

Feature Summary
• 12 AC power switches
• Switches up to 6 amps rms
• Low-noise
• Handles inductive loads
• True zero-crossing switching
• Short-circuit protection

Specifications
Line voltage: 115 or 230 Vac, +15%, -22%
Line frequency: 47 to 63 Hz
Isolation voltage: 1500 Vac rms
Maximum current (rms): up to 6 Amps per switch (at any lagging
power factor-), with each group of four switches limited to 15 Amps.

• Loads with a leading power factor, such as power·factor correction capacitors. should not be
switched with the HP 14S70A.

Maximum current (peak): 100 Amps per switch for less than I ms
(non-repetitive). 20 Amps per switch continuously, subject to rms
limitations.
Minimum load current: 20mA
Off-state leakage: 2 rnA through the external load
Maximum switching rate: 0.5 Hz
Turn-On delay: 6 to 30 ms. Turns on at zero voltage.
Turn-Off delay: 14 to 34 ms. Turns off at zero current.
Input characteristics: I kfl pull-up resistors to +5 V
Logic-High Level (Olf) = 3.5 to 5.25 V
Logic-Low Level (On) + -0.5 to 1.50 V
Required drive: negative-true, open collector; 5 rnA maximum cur·
rent sink at logic-low level
Dimensions: 80 mm x 425 mm x 425 mm (3'/2" x 163/4" X 163/4")
Weight: 9.5 kg (21 Ibs)

HP 14570A Options Price
040: HP 6933IB card & cable for use with HP 6940B S 355
042: HP 69731 Beard & cable for use with HP 6942A S 505
050: Unterminated cable for use with other sources 'l> 91
HP 14570A AC Power Controller S 1770

Training
HP 50004A: HP 6942A Multiprogrammer User's Course

Description
This three-day introduction to the Multiprogrammer teaches a per

son how to use the HP 6942A to make measurements and perform
stimulus/response or control for automation applications. An over
view of the HP-85 Personal Computer is followed by lectures, discus
sions, and lab exercises which provide experience in programming the
HP 6942A in the BASIC language. Experience is gained in using the
memory card, real time clock, and data formatting/conversion capa
bilities of the Multiprogrammer.

At least one-third of the class time is devoted to hands-on lab exer
cises using the HP-85 controller. You will write practice programs
which are readily adaptable to other HP-IB- controllers and using
the information gained, you will improve your Multiprogrammer ap
plication skills.

The HP 50004A HP 6942A Multiprogrammer User's Course is
offered at HP training centers around the world. Please contact
your local HP Sales Office for dates, locations, and enrollment infor
mation. Lodging and meals are the responsibility of the student.

HP 6944A, HP 6942A, and HP 69408 Service Kits
The HP 147110 Field Service Kit is a service aid for the HP

6944A Series 200 Multiprogrammer. It provides customers with the
parts needed to minimize down time.

The Model 147110 contains pre-tested HP 6944A mainframe
printed circuit assemblies in a lightweight case. A two meter trans
mission cable is included along with space for small parts and soft
ware discs.

Defective boards, which are replaced by boards from the HP
147110, can be sent to the local HP Service Center for repair.

The HP 14711A Field Service Kit is a service aid for the HP
6942A Multiprogrammer. It provides board exchange capability for
users with a need for the shortest possible downtime.

The 14711A case contains seven pretested mainframe PC assem
blies which can replace defective PC assemblies in the HP 6942A.
Twelve additional slots can be filled by the user with spare 110 cards.

Troubleshooting information needed to isolate a malfunctioning
mainframe PC assembly can be found in the HP 6942A Installation
and Assembly Level Service Manual (HP PIN 06942-90006). Inter
pretation of errors reported by defective I/0 cards can be found in
Appendix B of the HP 6942A User's Guide.

Defective boards, which are replaced by boards from the 14711A,
can be sent to the local HP Service Center for repair.

The HP 14551A Multiprogrammer Service Kit for the Hewlett
Packard Model 6940A/B Multiprogrammer subsystems is designed
to be used with an HP computer in the HP 1000 series, a HP 9825A
desktop computer, or by the HP 6940B operating alone in the LO
CALmode.

HP 14558A Termination Panel
The HP 14558A Termination Panel is an accessory for Mul

tiprogrammer systems to facilitate field wiring to the 110 cards. The
HP 14558A allows the user to bring the edge connections of the Mul
tiprogrammer I/O cards out to a screw-terminal barrier strip. The
field wiring may be brought to this rack-mounted barrier strip to com
plete the connection. This is an alternative to soldering the field wir
ing directly to the card edge connectors which are supplied with the
I/O cards.
Specifications
Terminals: Two 20-position barrier blocks provide a total of 40 pairs
of#6 screw terminals at 0.38-inch (9.5 mm) center-to-center spacing.
Terminals accept #6 crimped terminations up to 0.31 inches (7.9
mm) wide and are equipped with rising surface clamp screws that also
accept unterminated wire up to #14 AWG.
Current Rating: 20A
Voltage Rating: 250 volts dc or ac
Net Weight: 0.8 kg (2 lbs)
Dimensions: 88 mm high x 482.6 mm wide x 36.6 mm deep (3.47 in
high x 19.00 in wide x \.44 in deep)
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Automatic Test Systems
Integration Services, Model 9400 Switches

Customized automatic test systems,
integrated by Hewlett-Packard

HP 9411 B Switch Controller

~

Switches for Automatic Test
HP-IB switch products used in HP automatic test systems are

available individually for HP 1000 system users who manufacture
their systems in-house or those who have complex switching require
ments in their HP 1000-based automated test systems. These switch
es provide a commercially-available solution for connecting the
system to the unit-under-test (UUT). Three types of switching units
are available, all controlled by a single HP 9411 B Switch Controller
that provides micro-processor control of multiple switch mainframes.

ATS/1000 Integration Services
Previously, when building an automatic test system, users had only

two choices: purchase an already-assembled "turn-key" system or
purchase computers and instruments separately and assemble them
on their own. As a result of our experience with more than 1000 HP
automatic test system installations worldwide, HP offers two catego
ries of system-building assistance, called ATS / 1000 Integration
Services.

An automatic test system can be purchased at various levels of
completion, depending on how much assistance the user desires. At
the lowest level, called Racking and Cabling Service, HP consolidates
the equipment, designs cabinet layout and power distribution, then
installs the equipment in cabinets. The user assumes responsibility for
software configuration and testing.

With the highest level of service, Configuration/System Test, the
user receives a fully-integrated, fully-installed system, ready for de
veloping application programs. HP consolidates the equipment, in
stalls it in cabinets, configures the operating software, and checks out
the system on-site.

Integration service prices vary, depending on the complexity and
size of the system. A typical system that contains $100,000 of instru
mentation typically requires $30,000 to $40,000 of integration serv
ices to be fully configured and tested.

Ordering Information
HP 93283A ATS Racking and Cabling Service
HP 93284A ATS Configuration/System Test Service

• HP 9411B Switch Controller
The HP 9411 B is for use on HP 1000 Computer
Systems and is controlled via the HP-IB. It provides
control logic and relay power for the switch
mainframes. It performs comprehensive self-test and
fault isolation of all signal relays in the HP 9412A
and 9414A switch cards.

• HP 9412A Modular Switch
Provides high-density, multi-function switching of
signals up to 10 MHz. A built-in 1768-pin (34 x 52)
matrix interface panel improves signal performance
and eliminates "spider web" cabling. The HP 9412A
accommodates five types of switch cards in any
combination up to a total of 25 cards.

• HP 9413A VHF Switch
Provides modular, flexible high-frequency switching
of pulse and video signals up to 500 MHz. The HP
9413A accommodates up to 12 coaxial switch
modules.

• HP 9414A Matrix Switch
Provides maximum flexibility for switching signals
up to 10 MHz. Designed for high-density, high
performance switching, the HP 9414A allows any
UUT pin to be switched to any instrument in the
system. The 16-input matrix can be configured in
30-pin increments (UUT pins) up to 120 pins. A
distribution bus allows several instruments to share
four of the 16 matrix inputs, thus minimizing
switching requirements.

$8,000

$14,700
to $47,000

$3,700
to $11,000

s; 13,400
to $48,000



COMPONENT & SEMICONDUCTOR MEASUREMENT
General Information
Impedance Measurement

Component and
Semiconductor-Parameter
Measurement

Component Measurement
An im{ledance-measuring instrument

measures Impedance characteristics of elec
tronic components, materials and circuits.
HP impedance instruments provide:

I. A broad product line, to fit each appli
cation;

2. Full evaluation of impedance charac
teristics under conditions of varying frequen
cy, test-signal level and DC bias.

3. High-precision, high-resolution impe
dance measurement, with error correctIOn
for test-lead or test-fixture effects.

Impedance-measuring instruments can be
divided into two general categories: LCR
meters and impedance analyzers. The LCR
meter primarily measures the inductance,
capacitance and resistance of a test device.
The impedance analyzer, in addition to all of
the functions of the LCR meter, measures
the impedance and phase of the test device,
and makes detailed analysis of the impe
dance measurement.

The major applications of impedance
measurement instruments are in electronic
component materials manufacture and elec
tronic equipment manufacture (electronic
component users). Table 1 shows the type of
evaluation and the functions required ac
cording to instrument application.

Impedance measurements can be divided
into two general categories:

I. Tests of whether the test device func
tions properly under application conditions
and

2. Tests under conditions stipulated by
MIL or IEC standards.

When type I measurements are conducted
in an R&D department, the purpose is to
shorten development time through careful

Component/Material Manufacturer Component User

AppllCatlor R&D and QA ProductIOn Incoming R&D

Area InspectIOn

Major Vellfy thai deVICe Perlorm GO/NO GO tesllng Evaluate devices/circUits

ReqUirements has Suf!lclent based on MIl. IFe elr under actual working conditions

performance

RequHed Multl-functlOr / High Speed/SlOgle Funcllon Mulll-JunctlOn -'General

Measurement General Purpose Purpose
Functions • Wldp. IrPfJ ~(lngf' • High Speed • High lrequency resolU\lor

• Auto freq sweep • F\(ed ~requency level • Auto Ireq swe~p

• Vanable Signal and DC BIaS • Variable signal
level and OC Bras • Single parameter level & DC Bras

• Mulll"pararneter • Mulll·paramrtpr
• Hlgr accuracy and • High accuracy and

resolution resolutIOn

HP I HP 4194A
Product
Offerrng I HP 4192A I I HP 4!92A

I HP 4191A I I HP4191A

I HP 4193A I I ~P4193A

I HP 4274A/4275A I I HP4274A/4275A

I ~P 4276A/4277A

I HP 4271B I I HP 4271B I
I HP 4261A/4262A I

I ~P 4342A I
I HP 4328A I
I HP 4329A I

Oblects Materrals Components EqUipment
lor • Magnetic matenals • CapaCitors • VTRs
Tesl • Dielectric materials • Inductors • Audio/Video

• High polymers • Transfmmers prodLe!s
• OptICal mate'rals • MagnetIC treadc, • TVs

(fibers. etel • Plezo eleclrlcs • Communication
• SemicondudJr materials • Cables eQuipment

• etc' • Resonators • Computers
• Sensors • etc
• Hybrid IC~

• F,lle,s

• etc

Table 1. Component-measurement applications and HP products.

Test Frequency

DC I Hz 1 kHz 1 MHz 1 GHz
I I I I I I I I I I

100 Hz 40 MHz

Gam
Impedance HP4194A Impedance 'Gainl

~
10 Hz aln 100 MHz

~ 5 Hz I HP 4192A 113 MHz
c

~ ! MHzf HP 4191A II CHz
E

1II0MHz400 kHz I HP4193A

- - - - - - - - - - - - - - - - -
10 kHzJ HP 4275A Ii0 MHz

100 Hz l HP 4274A 1100 kHz

10 kHzl HP 4277A 11 r.'Hz

100 Hz1 HP 4276A
120 kHz

HP 427lB

•
~ HP 4262A I MHz

~ • , •
'" 120 Hz I kHz 10 <Hz
u

HP 4261A.-----.
120 Hi I kHz I HP 4342A I

HP 4329A
22 kHz 70 MHz

•DC
HP 4328A

•1 kHz

Table 2. HP Component-measurement products vs. test frequency.

evaluation. Therefore, a multi-function, gen
eral-purpose instrument for the measure
ment of many characteristics is required,
such as an impedance analyzer or high-reso
lution LCR meter.

Type 2 measurements are conducted for
go/no-go tests in manufacturing or incoming
inspection. The measurement data are fed
back to vendors or manufacturing processes
for correction and improvement. Because of
volume, test costs must be minimized. There
fore. a high-speed, single-function instru
ment may be used. Sorting and interpreting
test results may be required, so an LCR
meter with a comparator option can be used.

Table 2 shows HP's line of instruments ar
ranged according to measurement frequency
and performance. Test frequencies of these
instruments range from 5 Hz to 1 GHz, and
some have fixed MIL/IEC standard frequen
cies between I kHz and I MHz.

Since the time that HP introduced the first
digital LCR meter, the company has contin
ued to create high-performance impedance
measurement instruments. Because of this
effort, it is now possible for virtually anyone
to make the most difficult impedance mea
surements with ease and great accuracy.



COMPONENT & SEMICONDUCTOR MEASUREMENT
General Information
Parametric Measurement

Device No. M 0 5 BiPolar
Type Of

DLTS I Co! IC-V I I-V I DC I AC I I AC I DC I IV ICV IDLTS
PinS Para- I Func- Func- I Para- I

metric trona I tionaI metnc

I HP 4280A I HP4280A 0
HP4274A/DD HP41'40B HP4274A/D

Oiodes 2 4275A 4275A
• Junction
• Schottky
• MIS I HP 4061A I HP4061A 0

HP 4064A I I HP 4064A

4 I HP 4145A I I HP 4145A I
Transistor 6/12 HP 4063A I I HP 4063A

Test 12·48 HP 4145A 14085M I I HP 4145A 14085M I I
Pattern I HP 4062B I I HP 4062B I
ICs 12·128 I HP 818005 I c:=J HP 818005

I HP 9430 (Memory) I

Table 4. Measurements and HP instruments/systems by application area.

lab/R&D Produchon User

Base Process Clfcuit Process Testingl Incoming
Technology Oevelopment Oesign Englneeflng Quality Inspection

Assurance

C-V • • •
C C-t • •

OlTS • •
D I-V • • • •
C Parameter • • • • •

AC Parameter • • •
Functional • • •

HP 4274AI
C-V HP 4275A

'.§ HP 4280A

~ HP 4140B

~ I·V HP 4145A

HP 4141B
I I

HP 4145A& I
I-V

HP 4085M

HP 4061A

E I-VI HP 4063A
~a- C-v I I

HP 4064A

HP 4062B

J
HP 818005
HP 9430
(MemorYI

Semiconductor Parametric
Measurement

Semiconductor parametric measurement
instruments are used for measuring and eval
uating the electrical characteristics of semi
conductors.

Competition within the semiconductor
field is fierce, and major goals are: developing
new products rapidly, improving yield and
reducing costs.

HP semiconductor parametric measure
ment instruments provide:

I. Precise, high-resolution measurements
for accurate and reliable evaluation and

2. Automated operation from measure
ment through analysis.

Semiconductor measurement applications
vary widely, from device R&D to large-vol
ume manufacture on mass-production lines.
Measurement equipment must fit the mea
surement functions required.

In R&D, parametric testers make compre
hensive physical and electrical evaluations of
new materials, prototype devices and evalua
tion test patterns. As the integration and per
formance of semiconductors advance,
measurement instruments must have the ex
pandability to adapt to the high resolution
and precision demanded by new evaluation
methods.

For production departments, parametric
testing helps stabilize new processes for mass
production and helps make process yield im
provements. Functional testing is used most
ly in outgoing inspection. Cost reduction for
both types of test requires high-speed, multi
ple-pin measurements and reduced down
time. The yield of new VLSI devices is less
than 10 percent, and bad devices must be dis
carded. The accurate parametric testing pro-

Table 3. HP Semiconductor-measurement
type.

vided by HP parametric testers can help im
prove processes and raise yields.

Parametric measurements are generally
divided into capacitance (C) and DC, AC,
and functional measurements. The following
summarize each type of measurement.

I. Capacitance measurements include,
primarily, capacitance vs voltage (C-V), ca
pacitance vs time (C-t) and deep-level tran
sient spectroscopy (DLTS) measurements.
These capacitance measurements require
correct measurement timing and good capac
itance measurement resolution.

instruments by device and measurement

2. DC measurements measure the DC
current vs voltage (I-V). DC parameter eval
uation is based on I-V curve evaluation (eg.
threshold voltage, breakdown voltage, leak
age current). These measurements require
high speed and resolution.

3. AC measurements evaluate the dynam
ic characteristics of the semiconductor de
vice. With a digital IC, timing measurements
such as rise time and propagation delay are
the primary ones, so timing resolution is im
portant. Determining the AC gain character
Istics of linear ICs requires a wide dynamic
range over a wide frequency band.

4. Functional testing evaluates the in
put/output operation and digital characteris
tics of semiconductor devices, especially
logical devices. This measurement creates an
input/output truth table and determines
whether the desired output is attained or not.

Table 3 shows HP's semiconductor para
metric-test line according to the purpose of
the device being measured.

Table 4 shows the parametric measure
ments required by each application area,
with the HP parametric-measurement prod
ucts that apply.

CAD Software for Parameter
Extraction

HP recently introduced TECAP (Transis
tor Electrical Characterization and Analysis
Program), used with the company's paramet
ric-measurement equipment. This software
package greatly simplIfies the task of using
mathematical models in circuit design. It
measures real devices and computes the pa
rameters needed for circuit-simulation pro
grams such as SPICE.

Semiconductor Productivity
Network (SPN)

HP is a leading supplier of automation sys
tems to semiconductor manufacturers. SPN
is made up of modules of software and hard
ware for applications such as WIP tracking,
engineering data collection and analysis, pro
cess control, planning, accounting, and other
functions. A new module, TC-IO, collects
and formats tester data for the SPN engi
neering-analysis system to help improve pro
cess and product quality.



COMPONENT & SEMICONDUCTOR MEASUREMENT
General Information

Digital Circuit Test & Memory Test

Digital Circuit Test and
Memory Test

The HP 1ll800S Digital Circuit Test Sys
tem and the new HP 9430 Memory Test Sys
tem logically complement the line of
semiconductor test equipment described ear
lier. Thus one can choose a dedicated system
to optimize the measurement tasks.

Digital Circuit Test System
Digital circuit complexity ranges from

simple logic gates to PC-board systems of
large computers. Irrespective of the applica
tion and complexity, all digital circuit blocks
can be characterized by their logic function
and their input and output parameters.

The HP 81800S represents a high speed,
high performance hardware verification sys
tem for digital ICs. It includes stimulus and
response units, standard HP controller, soft
ware, testhead and a comprehensive set of
accessories. Thus it enables its users to char
acterize individual circuits by analyzing the
response to specific stimulation.

HP 818005 Digital Circuit Test System

In addition to testing the logic function,
specific to each digital circuit type, it also
measures the physical parameters which ap
ply to all circuits. These parameters include

• setup times,
• hold times,
• propagation-delay times, and
• signal levels / glitches.
The HP 81800S system is optimized to

perform "at-speed" functional and AC-para
metric tests, due to its high data rate (50
MHz) and its high resolution (lOa ps, 10
mY).

VLSI characterization. With the design
cycles for VLSI circuits, custom ICs, semi
custom ICs and gate arrays being decreased
considerably, the immediate design verifica
tion and testing of prototypes can cause bot
tlenecks in the design cycle. The HP 81800S
benchtop system, incorporating a simple op
erating concept combined with software rou
tines for measurement automation, fits
exactly in engineering applications.

Volume Testing. High speed and low test
cost are conflicting demands for volume test
ing of commodity devices as fast as SSI and
MSI circuits. The HP 81800S' test head,
compatible with standard industry handlers
and wafer probers, provides clean DUT in
terfacing. Its configurability for both high

HP 9430 Memory Test System
and low pin counts, coupled with fast set-up
times, optimizes equipment investment,
while the high system data rate of 50 MHz
successfully addresses the speed issue.

HP 9430 Memory Test System
Based on Hewlett-Packard's traditional

expertise in designing and manufacturing of
ICs, high-quality test equipment and com
puters, the new HP 9430 Memory Test Sys
tem was created. It is a general-purpose
memory tester that provides a versatile and
economical solution for testing the most com
mon memory devices in manufacturing and
incoming inspection. The system makes ma
jor hardware and software contributions in
concert with flexibility for changing device
complexity.

Design Goals. In addition to quality and
compactness, high performance and a conve
nient user interface were primary design
goals for the HP 9430.

Built-in quality ranges from the system's
careful design to comprehensive production
test procedures. As result, a one year interval
for calibration and preventive maintenance
provide maximum up-time of the HP 9430.

Compactness refers to both the system's
small footprint due to the single card-cage
design, and its autonomy due to the integrat
ed system computer and disc mass storage.
The HP 9430 is a complete stand-alone test
er, independent from an external host.

Even in networked configurations, there is
the benefit of off-loading the host, thus im
proving the overall network performance.
The built-in controller, furthermore, allows
simultaneous operation of up to four work
stations. Programs can be developed or ed
ited even while devices are being tested.

Excellent pulse performance and timing
accuracy lead to more thorough and precise
memory characterization for improved yields
and also help optimize test strategies and
processes. The HP 9430 has a driv
er/ comparator skew of better than ±400 ps
and edge placements within ±600 ps. In con
junction with its sustained long-term stabili-

ty, the system helps to improve yield and
throughput.

The HP 9430's extremely versatile al
gorithmic pattern generator produces virtu
ally any pattern at a 10-MHz cycle rate. The
system has an expandable modular design, so
that upgrading to a l6-Mword address range
or to 12 data/8 clock channels is easy.

Software Architecture. To improve engi
neering productivity, the HP 9430's modular
and application-oriented software speeds up
the learning curve and reduces to 50 percent
or better the test-programming effort re
quired to reach test execution.

By means of individual modules, the vari
ous tasks for developing test programs are
logically grouped together. This means that
test parameters for pin assignment, pattern
types, timing information and descrambling
data are set up in independent editors. They
form easy-to-handle and universal building
blocks for faster program generation and
better readability. In addition, they can be
used repeatedly when creating new test pro
grams and can simplify the adaptation to dif
ferent device types.

Application-oriented programming sets
the user free from the burden of learning
tester-specific codes. Functional and device
related terms are used instead. Program de
velopment at the application level greatly in
creases engineering efficiency.

Hardware simulation techniques eliminate
the need to have actual access to the tester
hardware when debugging files. Thus the us
er can stay in the software environment
much longer before tester hardware re
sources need to be used.

An interactive debugger acts as a further
time saver because program modifications
can be carried out without time-consuming
recompilation of the entire program.

The HP 9430 Memory Test System com
bines excellent accuracy and long-term sta
bility with high software productivity,
leading to more dependable test results and
data correlation and increased engineering
productivity. Thus the user company be
comes more cost effective and competitive.



COMPONENT & SEMICONDUCTOR MEASUREMENT
Impedance/Gain-Phase Analyzer
Model 4194A

• Flexible Measurement, Computation and Analysis Ca
pabilities on a Color Graphic Display

• Fully Programmable

e

HP 4194A

• High Accuracy and Wide Range
Impedance Measurement:

100Hz to 40MHz, 0.1mohm to 1.6Mohm, 0.17%
Gain-Phase Measurement:

10Hz to 100MHz, ~ 107dBm to +15dBm, 0.1dB
resolution
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Description
The HP 4194A Impedance/Gain-Phase Analyzer is an integrated

solution for efficient measurement and analysis or go/no-go testing of
components and circuits. Detailed impedance and transmission char
acteristics including secondary parameter derivations can be simply
and quickly evaluated or tested. The HP 4194A can contribute to
improving engineering productivity and reducing test cost. The ana
1yzer is flexible and has wide measurement capabilities in both impe
dance and transmission measurements, plus it is fully programmable
using Auto Sequence Programming (ASP). Desired measurements
and computations, including graphics analysis, can be programmed
simply by storing front panel keystroke operations, allowing you to
customize measurement, computation and analysis functions. The
HP 4194A also features high accuracy and error elimination func
tions to ensure reliable measurements.

Wide Range Accurate Measurement
Featuring a wide test frequency range of 100Hz to 40MHz for im

pedance measurements and 10Hz to IOOMHz for gain-phase mea
surements, the HP 4194A will satisfy a wide spectrum of needs. You
can perform device measurements under actual operating conditions
by varying the test frequency, test signal level, and dc bias. You can
improve the quality of your devices with the HP 4194A's accurate
measurements.

Quick Analysis
The HP 4194A makes high speed measurements, (approximately

4.5ms per point), displays results on a color CRT, and performs pa
rameter analysis of components and circuits quickly and efficiently;
substantially reducing development and evaluation time. The analysis
function not only provides you with impedance and transmission
characteristics, but also allows you to determine secondary parame
ters. Using the marker and line cursor functions, you can obtain the
resonating frequency of resonators and the pass band width of band
pass filters quickly. Additionally, the equivalent circuit analysis func
tion allows you to obtain the four equivalent circuit element values of
a piezoelectric resonator or the self-inductance, lead reactance, and
stray capacitance of inductors.
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$330
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Price
$380

Price
$19,800

$0
$0

$800

$1,450
$420

$160/170
$320

Ordering Information
4194A Impedance/Gain-Phase Analyzer
Opt 350*: 50 Ohm System
Opt 375*: 75 Ohm System
Opt 001: High Stability Frequency Reference
"Must select either OPT.350 or 375

Number of Measurement Points: 2 to 40 I points
Sweep Functions: Partial Sweep, Expand Markers Sweep, Pro
gram Points Measurement

Display
CRT: 7.5 inch color CRT
Display Mode: Rectangular (X- A & B), Rectangular (A - B), Table
Display Control: Autoscale, Superimpose and Storage

Analysis
Maker: Single, Delta, Double Makers
Line-Cursor: Line-Cursor, Delta-Line Cursor
Equivalent Circuit Function: Approximation, Simulation
Arithmetic Operation
Data Resister ManipUlation: Use arithmetic operations and func
tions to manipula te da ta registers.
GO/No-Go Limits

Programming
Auto Sequence Program (ASP): Control the HP 4194A's opera
tion with an internal program language. ASP Programs can be en
tered using the front panel keys or downloaded from HP-IB.

Program Memory Size: 20kBytes of non-volatile memory
Copy: Dump, Plot, Print Mode
Save/Get: Save up to five kinds of data and measurement conditions
in non-volatile memory.

General Specifications
Operating Temperature and Humidity: O°C - 40°C, ~95%RH at
40°C
Storage Temperature: -30°C· +60°C
Safety: Based On IEC - 348, UL - 1244
Power: 100, 120, 220V ± I 0%, 240V - 10% + 5%,48 - 66Hz, 400VA
(max)
Dimensions: 425 (W) x 375 (H) x 620(D) mm
Weight: Approximately 37kg (net)

Reference Data
Typical Measurement Speed:

Impedance: Approximately 4.5ms/point
Gain-Phase: Approximately 4ms/point

Accessories Furnished
HP 16047D: Direct Coupled Test Fixture
HP 8120-1838: 30cm BNC Cable (2ea) (OPT.350)
HP 04194-61640: 30cm BNC Cable (2ea) (OPT.375)
HP 8120-1839: 60cm NNC Cable (OPT.350)
HP 04194-61641: 60cm NNC Cable (OPT.375)
HP 1250-0080: BNC Adapter

Accessories Available
HP 16085A: Terminal Adapter, used with HP 16092A,
HP 16093A/B or HP 16451A.
HP 16086A: Accessory Kit
HP 16092A: Spring Clip Fixture
HP 16093A/B: Binding Post Fixture
HP 16034B: Test Fixture for Chip Component
(dMHz)
HP 16047A: Direct Coupled Test Fixture (~13MHz)

HP 16047C: Direct Coupled Test Fixture
HP 16048A: Test Leads with BNC Connector
(~15MHz)

HP 16048B: Test Leads with RF Miniature
(~15MHz)

HP 16048C: Test Leads with Alligator Clips
(<100kHz)
HP 16065A: External Bias Fixture (±200VDC,
~2MHz)

Measurement Range Max Resolution
Parameter

Izl,R,X 100 ~Q to 16 MQ 100 ~ Q
IYI,G,B 1nS to 10 S 1nS

0 ± 180' 0.01'

L 100 pH to 1 KH 100 pH

C OllFtolOmF 01 IF

D 0.0001 to 10 0.0001

Q 0.1 to 1000 0.1

Easy Operation and Expandability
The HP 4194A has been designed to enhance user productivity

through ease of operation. Device evaluation, from measurement and
graphics display to analysis and hardcopy, can be performed with a
few keystrokes. To control the analyzers measurement, analysis, and
other functions without the aid of an external controller, the HP
4194A is equipped with an Auto Sequence Program (ASP) function.
Program creation and editing can bc accomplished quickly and easily
with HP 4194A's front panel keys. Additionally, you can use the ASP
to develop your own functions, such as alternating the sweep to evalu
ate filters, finding the 3dB pass band width of a band pass filter, and
also to make automatic measurements.

Basic Measurement Accuracy: 0.17%
Level Monitor: Monitor test voltage across and current through the
DUT

Gain-Phase Measurements
Measurement Parameters: Tch/Rch (dB, Linear Ratio), Tch, Rch
(V, dBm, dBV), e(degree, rad), T

Tch= Test Channel, Rch= Reference Channel, T = Group Delay
Measurement Frequency: 10Hz - 100MHz, ImHz resolution
Aperture Frequency Range (Group Delay Measurements):
0.5% - 100% of frequency span
OSC Level: -65dBm - + 15dBm, O.ldB resolution
Measurement Range:

Tch/Rch: 0 - ±120dB, O.OOldB resolution
Tch, Rch: -107dBm - -5dBm (OdB Attenuator)

-87dBm - + 15dBm (20 dB Attenuator)
O.OOldB resolution

e: ± 180° (can display phase continuously with the phase scale ex
pansion function), 0.01 ° resolution

T: O.lns - Is, O.lns resolution
Basic Measurement Accuracy:

Tch/Rch: O.ldB, 0.5°
Tch, Rch: 0.35dBm
e: 0.5°

Level Monitor: Monitor the input level of the Rch and Tch in units of
dBm, dBV and Volts.

Common Specifications
Trigger Mode: Internal. External and Manual
Sweep Capability:

Sweep Parameter: Frequency, OSC Level, DC Bias (impedance
measurements only)
Entry: START/STOP or CENTER/SPAN
Sweep Type: LIN, LOG, ZERO SPAN (DC Bias: LIN or ZE·
RO SPAN only)

Specifications
Impedance Measurements
Measurement Parameters: Izl, IYI, e, R, X, G, B, L, C, D, Q. 20
parameter combinations are available.
Test Frequency: 100Hz - 40MHz (CABLE LENGTH: Om),
100Hz - 15 MHz (CABLE LENGTH: 1m), ImHz resolution.
OSC Level: 10mV - IVrms (~IOMHz), 10mV - 0.5Vrms
(> 10MHz) (UNKNOWN terminal open), O.ldB (about I%) resolu
tion
DC Bias: 0 - ±40V, lOmV resolution
Measurement terminal: 4 - terminal pair configuration
Auto Zero Compensation: Automatic compensation for residual
impedance and stray admittance of a test fixture.

Measurement Range and Maximum Resolution"



COMPONENT & SEMICONDUCTOR MEASUREMENT
LF Impedance Analyzer (5 Hz to 13 MHz)
Model 4192A

.. 5 Hz to 13 MHz variable measuring frequency

.. Gain-phase measurement: amplitude, ptlase, group
delay

.. Floating or grounded devices

.. Impedance rneasuremer.t: IZ: .. !y: .. (-) .. R .. X .. G ..
B .. L .. C .. D .. Q .. -,,- .. _\%

.. Standard HP-IB
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Key status memory: 5 sets of measuring conditions can be stored and
recalled at any time.
HP-IB data output and remote control: standard
Self-test: automatic introspective testing
Trigger: internal, external or manual

Amplitude-Phase Measurement
Parameter measured: relative amplitude B-A (dB) and phase 8 (de
grees or radians), B-A and group delay, absolute amplitude A (dBm or
dBV) or B (dBm or dBV), and deviation (il, il%) of all parameters
Reference amplitude: a dBV = I Vrms, a dBm = I mW (with 50 11
termination)
OSC output resistance: 50 11
Channels A and B: input impedance: I MI1 ±2%, shunt capacitance:
25 pF ±5 pF
Display Range and Resolution

B-A: a to ±IOO dB", 0.001 dB (0 to ±20 dB), 0.01 dB (±20 to ±IOO
dB)
8: a to ±180o, 0.01 °
Group delay: 0.1 ns to 19 s, max. resolution 4Y2 digits
A or B: +0.8 to -loa dBV", 0.001 dB (>-20 dB), 0.01 dB (~-20

dB), +13.8 to -87 dBm, 0.001 dB (>-20 dBm), 0.01 dB (~-20

dBm)
Measuring accuracy (23 ±5°C): specified at BNC unknown termi
nals after 30 minute warmup (test speed: normal or average)
B-A (relative amplitude) and 8 (phase) Measurement
Determined by sum of channel A and B accuracies given below (accura
cy of each channel changes according to absolute input level)
•Accuracy of relative and absolute gain measurements is specified from 0 dB to ±80 dB.
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Description
The HP 4192A LF Impedance Analyzer performs both network anal

ysis and impedance analysis on devices such as telecommunication fil
ters, audio/video electronic circuits, and basic electronic components.
Both floating and grounded devices can be tested.

HP 4192A (shown with Opt. 907 handles)

Specifications (complete specifications on data sheet)
Measuring signal (23 ±5°C)

Frequency range: 5 Hz to 13 MHz
Frequency step: 0.001 Hz (5 Hz to 10 kHz), 0.01 Hz (10 kHz to
lOa kHz), 0.1 Hz (100 kHz to I MHz), I Hz (I MHz to 13 MHz).
Frequency accuracy: ±50 ppm
OSC level: 5 mV to 1.1 Vrms variable into 50 11 (amplitude-phase
measurement) or open circuit (impedance measurement).
OSC level step: I mV (5 mV to lOa mY), 5 mV (100 mV to 1.1 V).
OCS level accuracy: 5 Hz to I MHz: ±(5 + 10/f)% of setting ± 2
mV where f is in Hz. I MHz to 13 MHz: ±(4 + 1.5 X F)% of setting ±
2 mV where F is in MHz.
Level monitor (impedance measurement): current through or volt
age across sample can be monitored
Control: spot and sweep via front panel or HP- IB

Measuring Mode
Spot measurement: at specific frequency (or dc bias)
Swept measurement: manual or automatic sweep from START to
STOP frequency (or dc bias) at selected STEP frequency (or dc bias)
rate
Sweep mode: linear or logarithmic (frequency only)

Recorder outputs: output dc voltage proportional to each measured
value, and frequency or dc bias.

Maximum output voltage: ± I V
Output voltage accuracy: ±0.5% of voltage ±20 mV

Automatic Swept Frequency Measurement of
All Impedance Parameters

The HP 4192A can measure II. impedance parameters ( Izi , Iyl , 3,
R, X, G, B, L, C, D, Q) over a wIde range IZI: 0.1 ml1 to I MI1; Iyl:
InStoIOS).

The built-in frequency synthesizer can be set from 5 Hz to 13 MHz
with a maximum resolution of I mHz. This feature allows accurate
characterization of high Q devices such as crystals. Test signal level is
variable from 5 mV to 1.1 V with I mV resolution. Also, an internal dc
bias voltage source provides ±35 V at 10 mV increments. Thus, the HP
4192A can evaluate components and entire circuits near actual operat
ing conditions.
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Impedance Measurement
Parameter measured:IZ\- 0,IYI· 0, R-X,G-B, L-D-Q- R -G,
C-D - Q - R - G and deviation (Ll, Ll%) of all parameters
Display: 4'/2 digits, max. display 12999 counts, 19999 for L & C.
Circuit mode: series equivalent circuit (--..NV"-cr-) and parallel
equivalent circuit ( .0- ). Automatic selection available.
Auto ZERO adjustment: automatic normalization of the readout
offset due to residuals of the test fixture by pushbutton operation (at
spot frequency)
Measuring range and accuracy (23 ±SOC): specified at BNC un
known terminals after 30 minute warmup when OSC level is more
than 0.1 V and when auto ZERO adjust is performed (test speed:
normal or average). Accuracy given below is only valid when the mea
sured value is equal to full scale of each range.
IZI- 0, R - X measurement: range: IZI, R, X: 0.1 mQ to 1.2999 MQ;
0: -180.00 0 to + 180.000

• Accuracy: R accuracy (D ?: 10); X accu
racy (D < I)
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L - D - Q, C - D- Q measurement: (automatically calculated from
measured ZjY values)

Parameter Measuring Range' Balle Accuracy
L 0.Q1 nH to 1000 H 0.27%

C OlfF to 199" mF 0.15%

D(l/Q) 0.0001 to 19.999 0.001 (C-measurement)
0.003 (L·measurement)

•Varies with measuring frequency except tor 0(1/0)
"Accuracy of C ranges over 100 mF is not specified.

Internal de bias: standard (impedance measurement only)
Voltage range: -35 V to +35 V, 10 mV step
Setting accuracy (23 ±5°C): 0.5% of setting +5 mV
Bias control: spot and swept, using front panel controls or HP-IB

General
Measuring Time (high speed mode)

B-A and 0, A or B: 88 to 127 ms (?: 400 Hz)
Impedance parameters: 58 to 91 IDS (2: I kHz)

Test Level Monitor Range (impedance measurement)
Voltage: 5 mV to 1.1 V
Current: 1 IJ.A to II rnA

Operating temperature: 0 to 55°C, S 95% RH at 40°C
Power: 100, 120,220 V ±JO%, 240 V + 5% to -10%, 48 to 66 Hz,
150 VA max.
Size: 425,5 mm W x 235 mm H x 615 mm D (16.75" x 9" x 22.6").
Weight: approx. 19 kg (41.9 lb)
Furnished accessories and parts: HP 16047A test fixture, HP
1l048C 50 Q feed thru terminations (2 ea.), power splitter, HP
11170A BNC cables (2 ea.), BNC adapter

MEASUflllIG FAEOUE~CY iHZ]
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Ivl - 0, G - B measurement: range: Iyl, G, B: I nS to 12.999 S; 0:
-180.00° to +180.00°. Accuracy: G accuracy (D > I); B accuracy
(D s: 0.1).

Accessories available
HP 16095A Probe Fixture
HP 16096A 2-port Component Test Fixture
HP 16097A Accessory Kit
HP 16047C Test Fixture
HP 160488 Test Leads (miniature connector)
HP 16048C Test Leads with alligator clip
HP 4274Aj4275A's test fixtures/leads are usable with

HP 4192A

HP 4192A LF Impedance Analyzer

Price
$450
$900

$l.500
$270
$250
$330

$11,590



COMPONENT & SEMICONDUCTOR MEASUREMENT
RF Impedance Analyzer
Model 4191A

• 1-1000 MHz variable test frequency with sweep
capability

• Oirect reading of iZI - 0, IYI- r;.>, Irt ~ 0;
L.C-R.G.o.a
R - X, G - S, rx- fy

• High resolution--4 '/2 digit max
• Wide measuring range-1 mU - 100 kU ( IZI )
• Versatile, easy-to-use test fixtures
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HP 4191A (Shown with Opt 907 Handles)

Description
The HP 4191 A RF Impedance Analyzer measures 14 parameters

with a maximum resolution of 4\1, digits. The internal synthesizer
provides variable frequencies from I MHz through 1000 MHz cover
ing the UHF, VHF and video bands with automatic sweep capability.
An internal dc bias supply with auto sweep function covers the volt
age range of ±40 V in 10mV steps.

The HP 4191A permits reliable measurements over a wide measur
ing range. Its outstanding repeatability, frequency response and accu
racy are made possible by unique error correction capability and
speciall y designed test fixtures. These features allow the HP 4191 A to
be used in evaluation of electronic materials, components and circuit
ry.

The internal synthesizer provides a maximum resolution of 100 Hz
(Opt 002) with an accuracy of 3 ppm, allowing small changes in the
resonant frequency of the device under test to be easily detected. The
swept frequency capability aids in the analysis of frequency charac
teristics of the device.

Two complete front panel settings (parameter selection and the
sweep control) can be stored in a non-volatile memory and recalled at
any time with a single key operation. This, together with the standard
HP-IB interface, makes the HP 4191 A extremely efficient either as a
stand-alone or systems instrument.

These unique features permit very wide applications in: (I) semi
conductor testing such as surface state evaluation at high frequencies
(C-V/G- V and conductance (G /w-w) characteristics), and the input/
output impedance evaluation of diodes and transistors, (2) resonator,
filter, and magnetic and dielectric materials testing, (3) evaluation of
LCR components such as high frequency chip and leaded compo
nents, and (4) testing of communications related components such as
cables, connectors, etc.

Specifications
Parameter measured: Izi - e, IYI - e, 11'1- e

R-X, G-B, rx-ry
L-R· G· D· Q, C-R· G· D· Q

Display: 41/2 digit, max display 19999 counts
Deviation Measurement (deviation from stored reference)

Il: -19999 to + 19999 counts
Il%: -1999.9 to +1999.9%

Measuring Signal (23 ± SoC)
Frequency range: 1 MHz to 1000 MHz
Frequency step: Standard: 100 kHz, 1-500 MHz

200 kHz, 500-1000 MHz
Opt 002: 100 Hz, 1-500 MHz

200 Hz, 500-1000 MHz
Frequency accuracy: ±3 ppm
Signal level (into SOn): -20 ±3 dBm
Frequency control: spot and swept

Measuring Mode
Spot measurement: at specific frequency (or dc bias)
Swept measurement: manual or automatic sweep from start to
stop frequency (or dc bias) at step frequency (or dc bias) rate in
linear or logarithmic form.

Auto Calibration
Automatic error compensation referenced to connected termina
tions (0 n, 50 n, 0 S)
Calibration frequency: 51 frequencies including start and stop
frequencies.

Electrical length compensation: automatic compensation for elec
tricallength of test fixtures.
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Compensating range: 0 to 99.99 em.

Price
$430
$420
$160
$J70
$140
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HP 4191A RF Impedance Analyzer

Accessories Available
HP 16091A Coaxial Test Fixture
HP 16092A Spring Clip Test Fixture
HP 16093A Binding Post Test Fixture
HP 16093B Binding Post Test Fixture
HP 16094A Probe Fixture

Options
002: 100 Hz/200 Hz resolution synthesizer
004: Recorder Outputs

REFERENCE DATA (NOT SPECIFIED)
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General
Temperature coefficient 'or Irl; 0.0001 /oC (23 ± 5°C)
Measuring time: <800 ms or <250 ms (high speed mode)
Frequency switching time: S 200 ms
Temperature: 0 - 55°C, < 95% RH
Power: 100, 120,220 V ± 10%,240 V + 5% - 10%,48 - 66 Hz,
150 VA max.
Size: 425.5 mm W x 230 H x 574 mm D (16.75" x 9" x 22.6").
Weight: approx. 24 kg (52.8 Ib)

Accessories furnished: accessory case (with reference ter
minations included).
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Measuring Range

Ir~ rx, ry: 0.0001 to 1.0000
0: 0° to ± 180.00° (0 to ±1T rad.)
Irl, rx, ry resolution: 0.0001

Measuring Range, Resolution and Accuracy
Specified at APC-7 UNKNOWN connector for reflect coefficient
measurement at measuring frequency and ambient temperature (0 
55°C) where calibration is performed after the warm-up time of 40
minutes. Refer to General Information for temperature coefficient
and typical measuring range/resolution and accuracies of other mea
suring parameters (see data sheet for detailed specifications).

External dc Bias
Voltage range: -40 to +40 V
Max allowable current: 100 rnA

Key status memory: 2 sets of measuring conditions can be stored
and recalled at any time. These condi tions are kept in storage even
when LINE is turned off.
Ranging: Auto/Range hold
Trigger: Internal, External or Manual
Self-test: automatic internal program test
HP-IB data output and remote control: standard

DC Bias
Internal dc Bias

Voltage range: -40 to +40 V, 10 mV step
Setting accuracy: 0.1 % of setting + 10mV
Bias control: spot and swept



COMPONENT & SEMICONDUCTOR MEASUREMENT
Vector Impedance Meter (400 kHz to 110 MHz)
Model 4193A

• 400 kHz to 110 MHz spot or swept frequency
• Measure impedance magnitude (10 mQ to 120 kQ)

and phase (-180,OOto +1800°)
• Test components in-circuit and out-of-circuit

• Fixtures include low-grounded probe, spring clip
fixture and binding post fixture

• Standard HP-18 and analog outputs
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Description
The HP 4193A Vector Impedance Meter measures impedance

magnitude and phase, An internal oscillator provides test signals from
400 kHz to 110,0 MHz, The test signal is constant current between
10 /LA and 100 /LA, depending on IZI range,

Reliable and Accurate Impedance Measurement
The HP 4193A can measure and display impedance magnitudes

from 10 mfl to 120 kfl, Impedance phase is displayed from +180,0° to
-180,0°, Accuracy is as good as 3,0% of reading (magnitude) and
3,2° (phase),

Also, the HP 4193A's 3V2 digit resolution makes it easy to see small
changes in measurement results during adjustment procedures, for
example,

Frequency Sweep for Complex Component Testing
When testing complex components like ceramic resonators, it is

useful (I) to sweep frequency to get the big picture and (2) identify
critical impedance points such as the series resonant point. This re
quires both swept measurement and measurements at individual
"spot" frequencies, The HP 4193A can do both,

The HP 4193A can be tuned to any individual frequency from 400
kHz to 110,0 MHz with maximum resolution of I kHz, If greater
frequency resolution is required, it can be provided by connecting an
external synthesized source such as the HP 3335A or HP 8656B to
the HP 4193A EXT OSC input.

Flexible internal frequency sweep is an exciting HP 4193A feature,
Frequency can be swept linearly over any portion of the HP 4193A
frequency range--Dr swept logarithmically over the entire 400 kHz to
110,0 MHz range,

Test In-Circuit and Out-ot-Circuit Components
Several test fixtures help adapt the HP 4l93A to your device under

test. For example, the handy L-ground probe is useful for in-circuit

testing, The HP l6099A Test Fixture Adapter and three associated
fixtures help connect to out-of-circuit devices of various sizes and
shapes,

Easy to Use--Both Manually and Under HP-IB Control
The HP 4193A front panel is amazingly simple, In just a few min

utes you can become an expert operator. This is a big time saver over
most other impedance meters which are usually much more difficult
to operate, Plus, the HP 4193A has standard HP-IB, making it a good
choice for automated testing in R&D, incoming inspection, produc
tion and product assurance,

Specifications
Test Signal Output Specifications
Test signal is output from the furnished low-ground probe,
Frequency range: 400 kHz to 110,0 MHz
Frequency Resolution

400 kHz to 9.999 MHz: I kHz resolution
10.00 MHz to 99.99 MHz: 10 kHz resolution
100.0 MHz to 110.0 MHz: 100 kHz resolution

Frequency accuracy: ±0,01 % of setting after calibration,
Frequency stability: ±100 ppm per month (0 to 55°C)
Frequency Control

Spot: spot frequency is set using coarse, medium and fine controls
Full sweep: logarithmic sweep at 43 points over full range of 400
kHz to 110 MHz
Partial sweep: linear sweep from selected START to STOP fre
quency, Number of steps is selected as 100, 1000 or "HIGH
RESOLN", When "HIGH RESOLN" steps are selected, the oper
ator must also select "coarse", "medium" or "fine" resolution,



EXT OSC: increase frequency resolution by connecting an external
frequency synthesizer such as the HP 3335A or HP 8656B.

Input signal level: 0 dBm to +5 dBm
Input impedance: 50 ohms ±10%
Frequency range: 400 kHz to 110 MHz

Test tevel: constant current source
Current in

IZI Range /LA ±20%
lOll 100

100 II 100

1 kll 100

10 kll 50

100 kll 10

Impedance Measurement Specifications
Input configuration: low-grounded probe (furnished)
Residual Impedance of Probe (at probe tip)

Resistance: <0.55 11
Inductance: «4.9 + 10/f) nH where f is measuring frequency in
MHz
Parallel Capacitance: <0.11 pF

Digital display of impedance: 3Y2 digits
Izl: 0 to 1999 counts (0 to 120 counts on 100 kl1 range)
8: -1800 to +1800 counts (-180 to +180 counts on 100 kl1 range)

Measurement trigger: internal, external, and manual
Measurement range control: auto, hold, and manual
Measurement Range
Izl: Five decade ranges: 10 11,10011, I kl1, 10 HI, 100 kfl
minimum Izi (sensitivity); 10 ml1
maximum IZI: 120 kl1
8: One range: -180.0° to + 180.0°

Recorder output: dc voltage proportional to measured IZI , 8 and
measurement frequency.

Output voltage: accuracy specification for all recorder output volt
a/les is ±(I% + 20 mVdc)
IZI: 0 Vdc (0000 display counts) to + 1 Vdc (1999 display counts)
8:-1 Vdc(-180.oo)to+l Vdc(+180.00)
Frequency
Full sweep: 0 Vdc (400 kHz) to +1 Vdc (110 MHz), log sweep
Partial sweep: 0 Vdc (START frequency) to + 1 Vdc (STOP fre
quency), linear sweep

HP-IB remote control and data output: standard
Self-test: standard

General Information
Test Signal Output
Frequency settling time: 5 ms to 400 ms. Best case is when (Af/ f)%
is less than 10% (below 10 MHz) and less than 1% (above 10 MHz).
Signal Purity

Spurious: -60 dBc (dBc is dB below carrier)
Harmonics: -30 dBc
Residual FM: measured in a 100 Hz band centered on the carrier

400 kHz to 1 MHz: 40 Hz p-pFM
1 MHz to 110 MHz: 100 Hz p-pFM

Impedance Measurement
Measuring speed: assumes range is fixed; recorder output is OFF

HI SPEED: approximately 150 ms per measurement
NORMAL: approximately 1 s per measurement

Ranging time: approximately 400 ms per range plus one measuring
interval (e.g., I s in normal mode)
Temperature coefficient at 23°C ± 5°C

Izl: 2 ml1/oC
8: 0.02° /oC

IZ and (0) Measurement Accuracy: in the Table below, "f" is in MHz

Izi Accuracy ±[(5.7 +0.5611)% rdg + ±(6.3% rdg + ±[(4.5 +0181)% rdg +
9 counts] 6 counts) 4 counts]

10 fl Range
±(1.7 +1.8/1 +IZI20~nts ) deg .«3.3 +0.201 +121 c~~nts ) deg8 Accuracy

Izi Accuracy ±[(2.4 +O.56lf)% rdg + ±(3.0% rdg + ±[(2.6 +0.0371)% rdg +
4 counts! 4 counts) 4 countsl

100 fl Range
±(1.5 +1.9/1 +IZI20~nts ) deg ±(3.3 +0.035f +Izl c~~nts ) deg8 Accuracy

Izi Accuracy ±[(3.2 +0.561/)% rdg + ±(3.7% rdg + i[(2.7 +O.llf)% rdg +
4 counts] 4 counts] 4 counts!

1kfl Range
±(1.6 +1.81i +Izi ct~nts ) deg ±(3.3 +0.111 +Izi c~~nIS) deg8 Accuracy

Izi Accuracy ±[(2.9 +0.56/1)% rdg + ±[(3.2% +0.291)% rdg + ±[(0.74 +.53/)% rdg +
4 counts] 4 countsl 4 counts]

10 kfl Range
±(1.8 + 1.911 +IZI20~nts) deg ±(3.J +0.53f +Izl c~~nts ) deg ±(8.3 +O.Olf +Izl c~~nIS ) deg8 Accuracy

Izi Accuracy ±((3.3 +0.561/)% rdg +
4 counts)

100 kfl Range
±(3.0 +1.9/1 +IZI20~nts) deg

Not specii,ed

8 Accuracv I I

110

Si70

SIi10

$420

Price
$300

$7,380

40101
Measuring Frequency in Megahertz

Operating temperaturelhumidity: 0 to 55°C, ~95%RH @ 40°C.
Note that measurement error in O°C to 55°C temperature range is
typically double the error in the 23°C ± 5°C range.
Power: 100/120/220 V ± 10%,240 V -10% to +5%, 48 to 66 Hz,
150 VA max
Size: 426 mm W x 178 mm H x 498 mm D, (16.75" x 7" x 19.6").
Weight: 18 kg (40Ib)
Accessories furnished: low-ground probe kit includes probe, spare
pins, spare clips, BNC adapter, component mounting adapter, probe
socket and accessory case.

Accessories Available
UP 16099A Test Fixture Adapter (used with HP
16092A and HP 16093A!B)
UP 16092A Spring Clip Fixture (used with HP
16099A)
UP 16093A Binding Post Fixture (used with HP
16099A)
UP 16093B Binding Post Fixture (used with HP
16099A)

HP 4193A Vector !mpedanr:e Meter

.4

Guideline for Use of the IZI and 8 Accuracy Table
1. "f' is in MHz.
2. "rdg" is display reading, for example, 50.0 ohms.
3. "counts" is display counts in the IZI display.
4. "deg" is degrees of arc.

Example: calculate the Izi and 8 accuracy for a device which gives
HP 4193A readings of Izl = 50.011 and 8 = -45.0°. Assume an 0.9
MHz test frequency 100 fl range, and normal measuring speed.

Izl = 50.011 ± [(2.4 +¥ ) % of rdg + 4 counts]

Izi = 50.011 ± [(2.4 +llrf ) *~ + 0.4 fl]

Izl = 50.011 ± 1.91 fl

e = -45.0° ± (l.5 + 1f + Izl;';un" ) deg

8 = -45.0° ± (1.5 + ~ +~) deg

8 = -45.0° ± 3.68°



COMPONENT & SEMICONDUCTOR MEASUREMENT
Multi-Frequency LCR Meters
Models 4274A & 4275A

Model 4274A
• Test frequencies - 100 Hz to 100 kHz
• Test signal level - 1 mV to 5 Vrms
• High resolution - 51/2 digit: D~O.00001

• Measure LlG- D/Q/ESR/G; IZI- t),
R-X/B/LlG; ~LGRZ, ~%

• 0.1% basic accuracy

HP 4274A ~
ESIGNEOFOR. :

SYSTEMS

Description
The HP 4274A and HP 4275A Multi-frequency LCR Meters are

recent additions to Hewlett-Packard's new generation of
microprocessor-based impedance measuring instrumentation. Both
instruments offer a new measuring concept for the evaluation of LCR
components, complex components, electronic circuits "tested under
actual working conditions", and semiconductor materials. A mea
surement under conditions similar to the intended use contributes to
the improvements in quality and reliability of electronic components,
devices and circuits.

Multi-Frequency Capability
To insure the high reliability in circuits and devices, it is most im

portant that they be tested and evaluated at test signals similar to
those of actual operating conditions.

The HP 4274A covers the wide frequency range of 100 Hz to 100
kHz in II spot frequencies and the HP 427 5A has 10 spot frequencies
from 10 kHz to 10 MHz, in 1-2-4 step sequence with 1-3-5 as an
option. This feature produces the frequency characteristics of compo
nents or devices. In addition, two optional special frequencies (for ex
ample, 455 kHz and 10.7 MHz) are available within the frequency
range of each instrument. This wide frequency range selection offers
evaluation of circuit design with a continuously variable test signal
over the range of I mV to 5 Vrms (to I Vrms for the HP 4275A), and
with internal dc bias optionally available with I mV maximum resolu
tion. The test voltage or current values can be monitored on the 3
digit display for accurately setting the actual conditions under which

device-under-test will operate.

Multi-Parameter Measurements
The HP 4274A and HP 4275A measure equivalent series resis

tance (ESR), impedance (IZI), phase angle (0), reactance (X), sus
ceptance (B), and conductance (G), in addition to the conventional
L,C,R,D and Q parameters in certain combinations with a dual 5Y2
digit display, and an HP-IB standard for systems integration.

This wide selection of II parameters provides for more accurate
evaluation of electronic materials or components with high measure
ment speed for most needed combined parameters; for example, the
CoG measurement of semiconductors, an R-X measurement in circuit
design, or the C-ESR or Izl-0 measurement of tantalum capacitors.

In addition, a deviation measurement capability (~,~%) for the
L,C,R, and Izi functions displays the difference between the actual
value and a stored reference, either as a difference value or in percent.
Deviation applications include, for example, a temperature depen
dence measurement of devices in environmental tests.

Reliable Measurements with 51/2 Digit Resolution
The HP 4274A and HP 427 5A measure only the value of the com

ponent and/or device under test, with 5\12 resolution and 0.1 % basic
accuracy by reducing the possibility of errors due to self or mutual
inductance, stray capacitance and/or residual inductance in the test
leads or test fixture used. This measurement is obtained by a state-of
the-art four terminal pair configuration and a built-in automatic
ZERO-offset capability to compensate for these errors.



Model 4275A
• Test frequencies - 10 kHz to 10 MHz
• Test signal level - 1 mV to 1 Vrms
• 0.1% basic accuracy

• High resolution 5% digit; D~cO.00001

• Measure LlC D/Q/ESR/G; IZI- ~i,

R-X/B/LlC; ~LCRZ, ~%

UNKNOWN QA8Lb'

sfI 6~'·'":Oli11"i
OESIC"iED

• • • •

1000

10
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BIAS VOLTAGE (V)

4274A and HP 427SA, (with C resolution ofO.Ol fF and G resolution
of 0.0 I nS), their two programmable bias sources (maximum resolu
tion I mY) and their continuously variable test signal levels (from I
mVrms).

Of significant use is the evaluation of the doping process and the
measurement of the characteristics of MOS or bipolar semiconductor
materials which employ a C or G measurement with varying dc bias
voltage.

A sample plot of a semiconductor measurement is shown in the
figure below. Such measurements at high speed can offer high relia
bility and high throughput efficiency in the semiconductor manufac
turing processes.

HP 4275A

The fast measurement speed, high resolution, and high accuracy
can make major contributions for the component manufacturer and
user who is concerned about reducing his costs, improving quality,
and throughput efficiency. In these areas, the HP 4274A and the HP
427 SA are ideal for D-measurements of film capacitors or insulation
material (with the high resolution of 0.00001), the CoG measure
ments of semiconductors (with maximum resolutions of 0.01 fF,O.OI
nS, respectively), and for the low impedance measurement of alumi
num electrolytic capacitors (with a maximum resolution of 0.001
mn).

Automatic Semiconductor and Component
Measurements with HP-IB

Integrating the HP 4274A and the HP 4275A into an HP-IB con
trolled system is an excellent method for improving efficiency and cost
savings both in the laboratory and on the production line. These auto
matic measurement systems are assembled by connecting the HP-IB
cables between the instruments to be utilized for a specific task.

A system built around the HP 4274A and/or HP 4275A allows the
user to obtain useful data for many diverse applications. For example,
the evaluation of semiconductors based on the frequency dependence
of its C-V characteristics that requires a wide range and fast mea
surement speeds is easily accomplished with these instruments. The
four-terminal pair input configuration and the automatic zero offset
capability insures that the measured data is accurate, even in a sys
tems environment.

Sample Applications
Semiconductor Measurements

The evaluation of a semiconductor can be done with a C-V or G-V
measurement with the multi-spot frequencies featured in the HP
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COMPONENT & SEMICONDUCTOR MEASUREMENT
MUlti-Frequency LCR Meters(hPJ Models 4274A &4275A (cont.)

Common Specifications (HP 4274A & HP Displays: dual 5V2-digit and single 3-digit; maximum display 199999

4275A) (full scale and overrange in high resolution mode), and 4\12-digit:
maximum display 19999 in normal mode. (Number of digits depends

Parameters Measured on measurement frequency, test level, and range).

L: inductance Q: =1ID 8: phase angle
Circuit modes: ~ series equivalent circuit and

C: capacitance ESR: equivalent series tl: deviation for L, C, <>-CWJ-" parallel equivalent circuit. Automatic selection availa-
ble in AUTO mode.

resistance R, Z, Deviation measurement: difference between recallable stored ref-R: resistance G: conductance tl%: %of deviation
Z: impedance X: reactance Test frequency erence and displayed is deviation value (count or percent).

D: dissipation factor B: susceptance Test signal level Display range: -199999 to +199999 counts in AUTO range.

(voltage or current) -199999 to +199999 counts in MANUAL range (the sample
should be measurable 'it the selected range).

Parameter Combinations Percent display range: -199.99% to +199.99%

DisDlav 8
Ranging: AUTO or MANUAL (UP/DOWN).

Display A Trigger: internal, external or manual.
~ ~ Measurement terminals: four-terminal pair with guard.

L
Auto zero adjustment: automatic normalization of the readout off-

01 QI ESR D/Q/G
set due to residuals of the test fixture by pushbutton operation.

C Normalization range: C < 20 pF, L < 2000 nH, R < 0.5 n,
R X/L SIC G < 5 JtS.

IZI 8
Self test: automatic operational verification check indicates pass or
fail condition.
HP-IB data output and remote control: standard.

Measurement Frequencies, Test Signal Levels, and Full Scale Memory back-up for storing measurement conditions: stand-
Range ard.

MODEL HP 4274A HP 4275A
Measurement frequencies 100 Hz-loo kHz, 11 spots (l00 Hz. 120 Hz, 200 Hz, 10 kHz-l0 MHz, 10 spots (10 kHz, 20 kHz, 40 kHz, 100 kHz,

400 Hz, 1 kHz, 2 kHz, 4 kHz, 10 kHz, 20 kHz, 200 kHz, 400 kHz, 1 MHz, 2 MHz, 4 MHz, 10 MHz; ±0.01 %)
40 kHz, 100 kHz; ±0.01%)

Test signal levels 4-ranges (1 mVrms-5 Vrms) 3-ranges (1 mVrms-l Vrms)
continuously variable continuously variable

Full scale range L 100.00 nH - 1000.0 H 100.00 nH - 10.00 H
C 1.0000 pF - 1.00 F 1.0000 pF - 100.00 ~F

R, IZI. [SR, &X 100.00 mil - 10.000 Mil 1.0000 Il - 10.000 Mil
0 0.00001 - 9.9999 0.00001 - 9.9999

Q(liD) 0.01 - 9900 001 - 9900
G&S 1.0000 ~S - 100.00 S 1.0000 ~S - 10.00 S

8 o - ±180' o - ±180'

Accuracy (HP 4274A only): typical C-D, L-D, R-X and Iz~e Range: full scale range, accuracy: % of reading + counts (D: accura-
measurement accuracy values are given below. cy: % of reading + absolute D value + count).

C-D/Q L-D/Q R-X IZ~

FREQUENCY D-range: 0.00001-9.9999 D-range: 0.00001-9.9999 (R accuracies apply only a-range: -180' - +180.00'
RANGE Q-range: 0.01-9900 (=I/D) Q-range: 001-9900 (=I/D) when R: full scale) (IZI &a accuracies apply

(C &0 accuracies apply only (L &0 accuracies apply only (X accuracies apply only only when IZI: full scale)
when C: full scale and 0: ~ 0.1) when L: full scale and D: ~ 0.1) when R: 1/10 of full scale

and X: full scale)

100 Hz C: 1000 pF-IOOO mF, 0.1% + 3 L: 100 ~H-l0 kH, 0.1% + 3 R: 100 mll-l0 Mil, 0.1%+ 3 IZI: 100 mll-l0 Mil, 0.1% + 3
120 Hz 0: 0.33% + 0.0008 + I 0: 0.33% +0.0013 + 1 X: 100 mll-1O Mil, 0.1% + 13 8: ±O.l'

200 Hz C: 1000 pF-IOOO mF, OJ%+ 2 L: 100 ~H-l0 kH, 0.1% + 3 R: 100mll-l0MIl,OJ%+3 IZI: 100 mll-l0 Mil, 0,1% + 3
0: 0.32% +0.0007 + I 0: 0.32% +0.0012 + 1 X: 100 mll-l0 Mil, 0.1% + 13 a: ±O.l'

400 Hz C: 100 pF-IOO mF, OJ4% + 1 L: 100 ~H-l0 kH, 0.1% + 3 R: 100 mll-l0 Mil, 0.1%+ 3 IZI: 100 mll-l0 Mil, 0,1% + 3
0: 0.34% + 0.0013 + I 0: 0.31 %+ 0.0011 + I X: 100 mll-IO Mil, 0.1% + 13 a: ±O.l'

I kHz C: 100 pF-l00 mF, 0.1 %+ 3 L: 10 ~H-IOOO H, 0.1 %+ 3 R: 100 mD-1O Mil, 0.1 %+ 3 Iziloo mll-1O MD, 0.1% + 3
0; 0.33% T 0.0008 + 1 D: 0.33% + 0.0013 + 1 X: 100 mll-l0 Mil, 0.1 %+ 13 a: ±O.I'

2 kHz C: 100 pF-l00 mF, 0.1% + 2 L: 10 ~H-l000 H, 0.1 %+ 3 R: 100 mll-l0 Mil, OJ%+ 3 IZI: 100 mll-l0 Mil, 0.1%+ 3
0: 0.32% +0.0007 + I D: 0.32% + 0.0012 + 1 X: 100 mll-l0 Mil, 0.1% + 13 a: ±O.1'

4 kHz C: 10 pF-1O mF, 0.14% + 1 L: 10 ~H-l000 H, 0.1 %+ 3 R: 100 mll-1O Mil, 0.1 %+ 3 IZI: 100 mll-IO Mil, 0.1 %+ 3
0: 0.34% +0.0013 + 1 0: 0.31 %+ 0.0011 + 1 X: 100 mll-l0 Mil, 0.1% + 13 a: ±O,I'

10 kHz C: 10 pF-l0 mF, 0.1% + 3 L: 1 ~H-l00 H, 0.1%+ 3 R: 100 mll-l0 Mil, 0.1% + 3 IZI: 100 mll-l0 Mil, 0,1% + 3
0: 0.33% + 0.0008 + I 0: 0.33% + 0,0013 + I X: 100 mll-l0 Mil, 0.1%+ 13 a: ±O.l'

20 kHz C: 10 pF-IO mF, 0.1% + 2 L: 1~H-100 H, 0.1% + 3 R: 100 mll-l0 Mil, 0.1% + 3 IZI: 100 mll-l0 Mil, 01 %+ 3
0: 0.32% + 0.0007 + 1 0: 0.32% + 0.0012 + 1 X: 100 mll-IO Mil, 0.1% + 13 a: ±O.l'

40 kHz C: 1pF-l000 ~F, 0.14% + 1 L: 1~H-100 H, 0.1%+ 3 R: 100 mll-l0 Mil, 0,1% + 3 IZI: 100 mll-l0 Mil, 0.1% + 3
0: 0.34% + 0.0013 + 1 0: 0.31% + 0.0011 + 1 X: 100 mll-l0 Mil, 0.1% + 13 a: ±0.1 0

100 kHz C: IpF-1000~F, 0.1% + 3 L: 100 nH-l0 H, 0.1% + 3 R: 100 mll-l0 Mil, 0.1% + 3 IZI: 100 mll-l0 Mil, 0.1%+ 3
D: 0,33% + 0.0008 + I 0: 0.33% + 0.0013 + 1 X: 100 mll-IO Mil, 0.1% + 13 8: ±O.l'

(Conditions: Warm-up time ~ 30 minutes, environment temperature: 23'C ± 5'C). Refer to technical data sheet for accuracy details.



j

$9000

Price
$8200

qy pqp

Ordering Information
HP 4274A 100 Hz - 100 kHz Multi-Frequency LCR
Meter
HP 427SA 10 kHz - 10 MHz Multi-Frequency LCR
Meter

I

OPt 002: 0 - ±99.9 V Internal dc bIaS (for C <;; 0.1 iLF)
Range: ± (00.0 - 99.9) Y, 0.1 V steps
Accuracy: ± (2% of reading + 40 mY)
Control: same as Opt 00 I

,External de bias: ±200 V maximum.
Bias monitor: rear panel BNC connector monitors internal or exter
Inal input bias.
;Opt 004: frequency steps in 1-3-5 sequence.

Accuracy (HP 4725A only): typical C-D, L-D, R-X and IZI-0 mea- Range: full scale range, accuracy: % of reading + counts (D accura-
surement accuracy values are given below. cy: % of reading + absolute D value + count).

C-D/Q t- D/Q R-X IZI- 9
Frequency O-range: 0.00001 - 9.9999 O-range: 0.00001 - 9.9999 (R accuracies apply only 9-range: -180.00' - +180.00'

Range Q-range: 0.01-9900 (= 110) Q-range: 0.01 = 9900 (= liD) when R: full scale)
(C & 0 accuracies apply only (L & 0 accuracies apply only (X accuracies apply only (Z &9accuracies apply
when C: ful\ scale and 0: $0.1) when L: tull scale and 0: $0.1) when R: 1/10 of full scale only when Z: full scale)

and X: full scale)

10 kHz C: 10 pF -100 #F, 0.1% +3 L: 10#H-100H,01%+3 R: 1000 mIl-10 Ma, 0.1% +3 Izl: 1000 Ma - 10 ma, 0.1%+3
0: 0.33% +0.008 +1 0: 0.33% +0.0013 +1 X: 1000 mO -10 Ma, 0.1% + 13 8: ±0.1'

20 kHz C: 10 pF - 100 #F, 0.1%+ 2 L: 10 #H - 100 H, 0.1% +3 R: 1000 mO - 10 Ma, 0.1% +3 Izl: 1000 Ma - 10 mO, 0.1%+ 3
0: 0.32% +00007 +1 0: 0.32% +0.0012 +1 X: 1000 mO -10 Ma, 0.1% + 13 8: ±0.1'

40 kHz C: 1pF - 10 ~F, 0.14% + 1 L: 10 #H - 100 H, 0.1% +3 R: 1000 mO - 10 Ma, 0.1% +3 IZl 1000 MU - 10 mil, 0.1% +3
0: 0.34% +0.0009 +1 0: 0.31% +0.0011 + 1 X: 1000 ma -10 MO. 0.1% + 13 8: ±0.1'

100 kHz C: 1pF-10#F.0.1%+3 L: 1#H - 10 H. 0.1%+3 R: 1000 mO -10 MO, 0.1% + 3 IZI: 1000 MO -10 mO. 0.1 %+3
0: 0.33% +0.0008 + I 0: 0.33% +0.0013 + I X: 1000 mO -10 MO, 0.1% + 13 8: ±0.1'

200 kHz C: 10 pF - 10 #F. 0.1% + 2 L: I #H - 1000 mHo 0.2% +3 R: 1000 mO - 1MO, 0.2% +3 IZI: 1000 MO - 1mO. 0.2% +3
D: 0.32% +0.0007 +1 0: 0.53% +0.0023 + 1 X: 1000 mO - 1MO, 0.2% + 13 8: ±0.1'

400 kHz
C: 1pF - 1000 nF, 0.14% + 1 L: 1#H - 1000 mH, 0.2% +3 R: 1000 mO - 1Ma, 0.2% +3 I?I: 1000 Ma - I mO, 0.2% +3
0: 0.34% +0.0009 +1 0: 0.51% +00021 + 1 X: 1000 ma - 1 Ma, 0.2% + 13 8: ± 0.1'

1 MHz C: 1 pF - 1000 nF, 01% +3 L: 100 nH - 100 mH, 0.2% +3 R: 1000 ma - 1 Ma, 0.2% +3 IZI: 1000 MO - 1ma, 0.2% +3
0: 0.33% +0.0008 +1 D: 0.55% +0.0025 +1 X: 1000 mO - 1MO, 0.2% + 13 8: ±0.1'

2 MHz C: 10 pF - 100 nF, 0.3% +3 L: I #H - 10 mH, 0.5% + 5 R: 100- 100 kO, 05% +5 IZI: 10 a - 100 kO, 0.5% +5
D: 0.55% +0.0025 + I D: 1.0% +0.0033 + 1 X: 10 a-100 kO, 0.5% +15 8: ±0.2'

4 MHz C: 1pF - 10 nF, 1% + 20 +0.002 pF L: 1~H - 10 mH, 1% +5 R: 10 a- 100 kO, 2% + 7 IZI: 100- 100 kO, 2% +7
D: 3.3% +0.01 +1 D: 2.0% +0.0063 + 1 X: 10 0-100 kO, 2% + 105 8: ±0.8'

10 MHz C: 1pf - 10 nF, 2% +20 +0.002 pF L: 100 nH - 1mHo 2% +7 R: 100-IOOklJ.2%+7 Izl: 100- 100 kO, 2% +7
0: 4% + 0.011 +1 D: 3.1% +0.002 +1 X: 100- 100 kO, 2% +105 8: ± 0.8'

(Conditions: Warm-up tlma ~ 30 minutes. anvironmant tamperature: 23'C ±5'C). ReIer to technical data sheet for accuracy details.

General Information Special Options

Test Signal Level Monitor
One or two arbitrary test frequencies for each instrument are availa-
ble. For more details, please contact nearest HP sales office.

Ranga
Model Accuracy

Selectable Frequency RangeVoltage Current
HP 4Z74A 0.001 V 0.001 mA ± (3% 0\ reading + 1 count) HP 4274A: 100 Hz to 100 kHz to ±O.I %. If two frequencies are add-

- 5.00 Vrms - 100 mArms ed, at least one frequency must satisfy the following equation: f =
HP 4Z75A 0.001 V 0.001 mA ± (3% of reading + 1count) 1200jN kHz where N is an integer from 12 to 12000.

-1.00 Vrms - 10.0 mArms at < I MHz

± (10% of reading +2 counts)
af>lMHz HP 4275A: 10 kHz to 10.7 MHz ±O.l%.

Measurement time: (typical) 140-180 ms (>1 kHz); 140-210 ms
<;; I kHz (measurement time depends on range, sample value and off- Accessories Price
set adjustment value). HP 16047A: Direct coupled test fixture. Furnished ac- NjC
Z - 0 measurement time: 170-210 ms >1 kHz; 170-240 ms <;;1 cessory with the HP 4274A and HP 4275A.
kHz. HP 160238: dc Bias Controller, for control of dc bias $300
High resolution mode: approximately 8 times the normal measure- Opt DOlor 002 Internal Bias Supply. Control range 0 to
ment time. ±99.9 V by setting thumbwheel switch.
Auto ranging time: 100 ms - 300 ms per range change. HP 160348: Test Fixture for chip components $320

HP 16047B: Test Fixture with safety cover $600
HP 16047C: Test Fixture for high frequencies $270

Options HP 16048A: Test leads. BNC $250
Opt 001: 0 to ±35 internal dc bias HP 16048B: Test leads, RF miniature $250

HP 16048C: Test leads with alligator clips $330
Range Steps Accuracy

± (.000 - .999) V 1mV ± (0.5% of reading +2 my)
± (1.00 -9.99) 10 mV ±(0.5% of reading + 4 my) Options±(10.0 -35.0) 01V ± (0.5% of reading + 20 mY)

Opt 001: 0 to ±35 internal dc bias, max resolution; $745
I mY steps

Control: HP 16023B de Bias Controller or remote control with
Opt 002: 0 to ±99.9 V internal dc bias, resolution: 100 $690
mV steps.

HP-IB o t 004: Fre uenc ste sin 1-3-5 se uence N C



COMPONENT & SEMICONDUCTOR MEASUREMENT
LCZ Meters
Models 4276A & 4277A

Model 4276A
• 3-digit frequency setting: 100 Hz to 20 kHz (801 spots)
• High speed measurements (1 kHz): 95 ms/meas (4-dig

it display resolution); 60 rns/meas (3-digit display reso
lution)

• Measure LlC-D/Q/ESR/G, IZI·· R, high speed LlC
• 10-bin component sorting-comparator (OPT. 002)
• 0.1% basic accuracy over impedance range of 100 mil

to 10 MIl

HP 4276A

Description
HP's 4276A and 4277A LCZ Meters are general purpose impe

dance measuring instruments designed to measure circuit compo
nents such as capacitors and inductors using frequency and dc bias
conditions identical to those of the intended application. Both HP
4276A and HP 4277A feature variable test frequency (100 Hz - 20
kHz and 10 kHz - 1 MHz respectively), optional dc bias variable
from 0 to ± 40 V, multiple parameters (L' C 'Izi' D' Q' ESR' G'
8) with fully automatic high speed measurements, and 4Y2 digit reso
lution. The HP 4276A has an impedance range of 100 mn to 10 Mn
and the HP 4277A 10 n to I Mn,

Both instruments are ideal for production line, quality control, and
circuit design applications, and are versatile enough for stand-alone
use or systems use under HP-IB control (standard). An optional com
parator for 10-bin sorting with measurement time of less than 100 ms
make the HP 4276A/ 4277 A a good choice for production line testing
of discrete components.

Variable Test Parameters: Frequency, Bias,
Signal Level

HP's 4276A and 4277A offer variable test frequency, optional in
ternal dc bias, and selectable test signal level (HIGH and LOW).
This makes it possible to measure components under conditions al
most identical to those of the intended circuit.

The HP 4276A (100 Hz to 20 kHz) and the HP 4277A (10 kHz to

I MHz) provide 801 and 701 test frequencies, respectively. Test fre
quencies of both instruments are linearly spaced along a logarithmic
scale. The most commonly used test frequencies for production line
measurements-100 Hz, 120 Hz, I kHz and 1 MHz, all of which are
specified in MIL/IEC standards are included. Frequency setting res
olution is 3 digits.

Both instruments feature selectable test signal levels-I V/50 mV
(Cp) (HP 4276A) and 1 V/20 mV(Cp) (HP 4277A)-and both can be
equipped with an optional internal dc bias source that is variable from
oto ± 40 V in 10mV (0 to 10 V) or 100 mV (10 to 40 V) steps. Thus,
bias conditions that suit the measurement and the DUT can be select
ed, an important consideration for semiconductor C-V measure
ments.

The features described above satisfy most impedance measurement
requirements for component development and circuit design. HP-IB
enhances these features.

High Speed Measurements
The HP 4276A and HP 4277A provide high speed measurements

with 3'h to 4\12 digits resolution. The time required for a CoD mea
surement, for example, is 95 ms (4-digit) or 60 ms (3-digit) at I kHz,
and 70 ms (4-digit) or 60 ms (3-digit) at I MHz. Even at 120 Hz, a
measurement time of 170 ms (4-digit) or 150 ms (3-digit) is possible.
Also, when the instrument is set to high speed L or high speed C mea
surement mode, measurement time is 45 ms (4-digit) or 35 ms (3
digit) at I kHz (if D is less than 0.002), and 40 ms (4-digit) or 30 ms
(3-digit) at I MHz (if D is less than 0.01).



Model 4277A
• 3-digit frequency setting: 10 kHz to 1 MHz (701 spots)
• High speed measurements (1 MHz): 70 ms/meas (4

digit display resolution); 60 ms/meas (3-digit display
resolution)

• Measures L/C-D/Q/ESR/G, IZ!- O. high speed LlC
• 10-bin component sorting-comparator (opt. 002)
• 0.1% basic accuracy over impedance range of 10 ~l to

1 Mil

J~l
MODE tellJ RANGE

v""'", ~. AUTO,- MANl;Al-

\,. .
.. ~~8

MEAS SPEED TtST
$H.i lEVEL

SiUW ""fO r,u.ST l.OW '~I(~H.0 0.0 •
II II

TRIGGER

1,,"~ M'ANJ
Ui~

HP 4277A

Such high speeds considerably improve the efficiency and increase
the throughput of high volume measurements such as outgoing in
spection on the production line and incoming inspection by compo
nent end users. If an HP-IB system is configured, measurement
efficiency is further improved because HP-IB is capable of packed
binary data output format, which can be processed much faster than
the usual ASCII format. Even when the HP-IB capability is not used,
the HP 4276A/4277A can increase production line throughput if the
optional comparator is used.

Optional Ten-Bin Component Sorting
A 10-bin comparator (option 002) is available. Nine sets of bin

limits (high and low) can be input for L, C or Izi. Also, high and low
limits for D,Q,ESR, or G can be set to provide go/no-go testing.

Multiple bin sorting is especially beneficial on the production line
and in incoming inspection. Test costs can be significantly reduced
using the HP 4276A/4277A's high speed measuring capability.
When the optional handler interface is used for automatic component
sorting, measurement efficiency is better than that when using HP
lB. This is because time for data handshake is not needed.

Output data from the handler interface is at TTL or open collec
tor level, which improves system noise immunity. Particularly,

Option 002 Comparator

three lines-external trigger and measurement complete signals-are
photo-isolated, so a reliable sorting system free from noise can be con
structed.

Measurement reliability is improved by other comparator features
such as front panel lock-out and auto zeroing of fixture residuals.

Plus, all comparator functions can be HP-IB controlled. So a fully
automatic component sorting system can be constructed for use in
outgoing/incoming inspection.

Specifications (Refer to data sheet for complete specifications)
Common to HP 4276A and HP 4277A

Parameters measured: C-DoQoESRoG
L-DoQoESRoG
high speed L, high speed C
Izl-El and tJ.(deviation for any parameter)

Display: 4Y, digits (max), maximum display 19999



COMPONENT & SEMICONDUCTOR MEASUREMENT
LCZ Meters
Models 4276A &4277A (cont.)

Test Frequency Measurement Range D
All All ranges except jor

HP 4276A frequencies the two highest ranges ;; 0.002
at each frequency

HP 4277A 1 MHz 1~H -100~H S0.01

..
Bias Voltage Voltage Step Accuracy (at 23 ± 5'C)

-400 to -10.0 V 0.1 V ±(1%of reading +35 mY)

-9.99 to -0.01 V 0.01 V ±(1%of reading +10 mY)

0.00 to 9.99 V 0.01 V ±(0.3% of reading +10 mY)

100 to 40.0 V 0.1 V ±(0.5% of reading +35 mY)

(Refer to the HP 4276A14277A data sheel lor complete accuracy specifications, Inciuding D/Q
accuracies)

Izl- 0 Measurement: accuracies for lzl 10 measurements are given
in Table 5 (HP 4276A) and Table 6 (HP 4277A). Accuracies given in
the tables are for the full scale value of each lzl range.
DC Bias
Internal dc bias (opt ). 0 to ±40 V

(Refer to the HP 4276A14277A data sheet for complete accuracy speclflcallons. including D/Q
accuracies)
l-O/l-Q (1/0) Measurement: accuracies for L measurements are
given in Table 3 (for frequencies other than Ik, 10k, lOOk, and I
MHz) and Table 4 (for Ik, 10k, lOOk, and I MHz). The HP 4276A's
L accuracies given in the tables are for the full scale value of each L
range.
High Speed l Measurement can be made under the following
conditions

Test Frequency Measurement Range D
All All ranges except for

HP 4276A frequencies the Iwo highest ranges ~ 0.002
at each frequency

HP 4277A I MHz 1pF - 10 nF S0.01
..

Measurement accuracy and range: specified at the front panel un
known connectors when all of the following conditions are satisified:

(I) warmup time;:; 30 min.
(2) test signal level is set to HIGH (I Vrms)
(3) measurement speed mode: MED or SLOW
(4) ambient temperature is 23°C ± 5°C
(5) cable length switch is set to Om (HP 4277A)
(6) OPEN and SHORT adjustments have been made
(7) D ~ 0.1 (L-DoQ, C-DoQ, and Izl- 0 measurements)

D ~ 0.002 (HP 4276A) .
D ~ 0.01 (HP 4277 A) high speed LIC measurement

Accuracies given in Tables I through 6 are read as ±(% of reading +
number of counts) for L, C, and IZI, and ±(number of degrees +
number of counts) of 0.
C-O/C-Q (1/0) measurement accuracy: accuracies for C mea
surements are given in Table I (frequencies other than 100, 120, 1k,
and I MHz) and Table 2 (100, 120, Ik and I MHz only). The HP
4277A's C accuracies in the tables are for the full scale value of each
C range.
High Speed C Measurements can be made under the following
conditions

HP 4276A HP 4277A

OPEN
C;; 20 pF C;; 20 pF
GS0.2 ~S G;; 2 ~S

SHORT Izl;; 2n L;; 2~H

R;;2n

Test Frequency Step Frequency

100 Hz-2oo Hz I Hz

202 Hz-5oo Hz 2 Hz

505 Hz-l kHz 5 Hz

1.01 kHz-2 kHz 10 Hz

2.02 kHz-5 kHz 20 Hz

5.05 kHz-IO kHz 50 Hz

10.1 kHz-20 kHz 100 Hz

20.2 kHz-50 kHz 200 Hz

50.5 kHz-loo kHz 500 Hz

101 kHz-2oo kHz I kHz

202 kHz-5oo kHz 2 kHz

505 kHz-I MHz 5kHz

Compensation Frequencies
HP 4276A: 100,200,500, Ik, 2k, 5k, 10k, 16k, 20 kHz
HP 4277A: 10k, 20.2k, 50.5k, lOOk, 202k, 505k, 700k, 900k, I MHz
Compensation at other frequencies is automatically done using sec
ond degree interpolation.

Offset Ranges

Step Frequency

'al1 kHz only
Output impedance: 100 n
Ranging modes: Auto and Manual (up-down)
Trigger: Internal, External or Manual
Measurement terminals: 5-terminal (HP 4276A)

4-terminal pair (HP 4277A)
Measurement speed modes: FAST, MED, and SLOW
Offset adjustments: front panel OPEN and SHORT adjustments
to compensate for residual impedance and stray admittance of the
test fixture.
Test frequencies: HP 4276A - 100 Hz to 20 kHz ± 0.01% (801

points) .
HP 4277A - 10 kHz to I MHz ± 0.01% (701
points)

Measurement circuit modes: Auto, Parallel, and Series
Frequency control modes: SPOT (100 Hz, 120 Hz, I kHz, 10
kHz, 100 kHz, I MHz), COARSE (10 freq·/decade), and FINE
(max. freq. resolution).

Test Signal level (unknown terminal open)
HIGH LOW

HP 4276A 1Vrms ± 10%' 50 mV ± 20%'(Cp only)

HP 4277A I Vrms ± 10% 20 mV ± 15%

HP-IB Interface
Remote control: all front panel control settings and HP 16064A
(comparator) settings can be controlled using Hp·lB.
Data output: parameter measured, equivalent circuit, display status,
measured values and decision output of comparator.
Output format: ASCII and packed binary.
Self test: checks HP 4276AI4277A's basic operation.

Output resistance: 1020 n ± 10% (HP 4276A)
1040 n ± 10% (HP 4277A)

Control: front panel or via HP- lB
External dc bias via rear panel: 0 to ± 40 V
Continuous Memory (approx. two weeks)
Memory contents: all front panel key settings, excluding BIAS, off
set values, reference for deviation and comparator limit data.

~ j HP4277A Measure meniRange
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I kH l Table 3
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HP 4277A (circuit mode set to AUTO)
Capacitance measurement: applicable to parallel C ranges
when measuring low loss capacitors of full scale
value.
Inductance measurement: applicable to series L ranges when
measuring low loss inductors of full scale value.

$700

$270
$250
$250
$330
$330
$600

$320

Price
N/C

$165
$580

Price
$3.850
$5.500

Options
Opt 001: Internal dc bias, 0 to ±40 V. max resolution 10 mV/
100 mY.
Opt 002: 10-bin sorting for L/C/IZI and go/no-go testing for D/Q,
interfaceable with component handler, usable only with HP
4276A/4277A.

Limit data input: high and low limits using comparator numerical
keys or HP-IB
Limit setting range: 00000 to 19999
Decision output: BIN number, LED (high/in/low), or HP-IB

Handler interlace (negative true)
Output signal (open collector or TTL)

Decision outputs: BIN number, high/in/low
Index: analog measurement complete, photo isolated
Measurement complete: full measurement complete, photo iso
lated

Input signal (open collector or TTL)
External trigger: photo isolated

Accessories
Furnished accessories: HP l6047A Direct Coupled
Test Fixture
Accessories Available
HP 180348: Tweezer Type Test Fixture for Chip
Components
HP 18047C: Test Fixture
HP 18048A: Test Leads, BNC (1m)
HP 180488: Test Leads, RF Miniature (1m)
HP 18048C: Test Leads, with Alligator chips (1m)
HP 18048D: Test Leads, BNC (2m)
HP 18084A: Retrofit Kit for Comparator (HP 4276A/
HP 4277A, Opt 002)
HP 18085A: External DC Bias Test Fixture (~200 V)
Options
001: Internal DC Bias
002: Comparator
Ordering Information
HP 4276A LCZ Meter
HP 4277A LCZ Meter

Operating temperature and humidity: 0° to 55°C, ~ 95% RH at
40°C.
Power requirements: 100/120/220 Vac ±IO%, 240 V + 5% 
10%; 48 to 66 Hz.
Power consumption: 65 VA max (HP 4276A); 75 VA max (HP
4277A).
Size: 188 mm H x 426 mm W x 422 mm D (72/," X 163/4" x 167'3").
Weight: approx. 8.5 kg (18.7Ib).
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General
Measurement Time (Typical)

HP 4278A (circuit mode set to AUTO, and test signal level set to
HIGH)

Capacitance measurement: applicable to all ranges except for
highest range when measuring low loss capacitors of full scale
value.
Inductance measurement: applicable to all ranges except for
lowest range when measuring low loss inductors of full scale value.

200



COMPONENT & SEMICONDUCTOR MEASUREMENT
Digital LCR Meters
Models 4261A and 4262A

• Automatic balancing, ranging & circuit mode selection
• Test frequencies: HP 4261A, 120 (100) Hz and 1 kHz

HP 4262A, 120 (100) Hz, 1 kHz and 10
kHz

• Versatile accessories and options
• High reliability

Specifications (refer to data sheet for complete specifica
tions) Measurement ranges and accuracies: see table on next page.
Accuracy applies over a temperature range of 23°C ±5°C (at 0 0 to
55°C. error doubles). 10kHz and Q specifications are given only for
the HP 4262A.

Description
The HP 4261A and HP 4262A are 3Yz digit LCR meters that meet

today's requirements for component measurements. Both instru
ments feature fully automatic operation over wide measuring ranges.
Simply select the measuring functions and one of the test frequencies,
then insert the device to be measured. The instrument does the
rest-automatically selecting the proper measuring range and
equivalent circuit mode. The HP 4261A and HP 4262A basic fea
tures are summarized in the table below.

In addition to automatic measurements, the HP 4261A and HP
4262A provide high accuracy (0.2% reading), internal de bias, and
series and parallel equivalent circuit modes.

These relatively low cost and easy-to-use LCR meters are capable
of a wide range of applications-measuring electrolytic/ceramic ca
pacitors, filter coils, pulse transformers, internal resistance of dry
cells and semiconductor junction capacitance, as well as ordinary
LCR components. Extended features of these reliable instruments in
clude optionally available HP-IB (HP 4262A) and BCD (HP 4261A)
data output capabilities and a comparator option which is convenient
for production line applications.

Oto+40V

HP 4262A

l·D· Q, C·D • Q
R(ESR), .; lCR

3V, digits
ma'. display 1999

120 (100) Hz, 1kHz
10 kHz ±3%

auto, manual

auto, parallel, series

5--terminal configuration

internal, external, manual

1V, 50 mV (Cp mode only)

1.5 V. 2.2 V, 6 V±5%, selectable

lcD, C·D
R

HP 4261A

oto +30 V

Donly - fixed auto, manual

31/1 digits
max, display 1900

'~----"'----'''--' --~~"~I:~,, ._

HP 4261A

120 (l00) Hz, 1kHz ±3%

Parameters
measured

Display

Test
frequency

Test signal
level (typical)

Int
DC bias

Ext

Equivalent
circuit modes

LCR
Ranging modes

DQ
Trigger

Measuring
terminal

Deviation measurement (HP 4262A): displays the difference be
tween a stored value (that is, measured value when il. LCR switch is
depressed) and subsequent measured data.
Offset adjustments (HP 4262A): front panel adjustments to com
pensate for stray capacitance and residual inductance of the test fix
ture.
c: 0 to 10 pF L: 0 to 1 ItH
Self-test (HP 4262A): automatically checks the HP 4262A's basic
functions.

General
Measuring time (typical): for a 1000 count measurement on a low
loss component on a fixed range:

1 kHz, 10kHz: C/L 220-260 ms. R 120-160 ms
120 (100) Hz: C/L 900 ms. R 700 ms

Ranging Time
1 kHz, 10 kHz: 180 ms/range step
120 (100) Hz: 670 ms/range step

Reading rate: INT (internal trigger) approximately 30 ms between
end of measurement cycle and start of the next cycle. EXT (external
trigger) measuring cycle is initiated by a remote trigger input.

~
"c~'''~'''". ..
SYSTEMS

HP 4261A HP 4262A

Tett 120(100) Hz, I kHz 120 (100) Hz, 1 kHz,
Frequency 10 kHz

Signal Level I V, 50 mV (Cp) 1V, 50 mV (Cp)

Parametel$ C-D C-D· Q
Measured l-D l-D· Q

R R(ESR)
.; (Deviation)

HP-IB No Yes (opt.)

Digital No Yes (opt.)
Comparison

BCD Output Yes (opt.) Yes (opt.)

HP 4262A



C·D/C·Q Mealurement

I
120 (100) Hz 1000 pF

I
10.00 nF

I
100.0 nF 1000 nF

I
10.00 ~F

I
100.0 ~F

I
1000 ~F 10.00 mF

C 1kHz 100.0 pF 1000 pF 10.00 nF 100.0 nF 1000 nF 10.00 ~F 100.0 ~F 1000 ~F

Range 10 kHz 10.00 pF 100.0 pF 1000 pF 10.00 nF 100.0 nF 1000 nF 10.00 ~F 100.0 ~F

0 0.001 to 1900 (HP 4261A), 0.001 to 199 (HP 4262A)

Q" 0.050 to 1000 (4 ranges, HP 4262A)

C ~, 0.2% + 1" I
Accuracy" At 120 (100) Hz, 1kHz I 0.5% + 2 1% + 2"

~~ 0.3% + 2 IAt 10 kHz 1%+ 2 5% + 2

~~~
0.2% + (2 + 200/Cx) I At 120 (100) Hz, 1 kHz

0.5% + (2 + 200/Cx) I At 10 kHz

D(1/Ql At 120 (100) Hz, 1kHz 0.3% + (2 + Cx/500) 1%+ (5+~)Accuracy"
<>--~>--~,o

11% + (5 +~ ) 5% ~ (5 +~ )At 10 kHz 0.5% + (2 + Cx/500)
500 500

L·D/L-Q Measurement

•'Calculated as the reciprocal of D.
~2±(% of reading + number of counts), ex is capacitance readout in counts. Accuracies In this

table apply When D <1.900.
"Add 0.2 pF for HP 4261A.
"(5% + 2 counts) at 1kHz.

I
120 (l00) Hz 1000 ~H

I
10.00mH

I
100.0 mH

I
1000 mH

I
10.00 H 100.0 H

I
1000 H

L 1 kHz 100.0 ~H 1000 ~H 10.00 mH 100.0 mH 1000 mH 10.00 H 100.0 H
10 kHz 10.00 ~H 100.0 ~H 1000 ~H 10.00 mH 100.0 mH 1000 mH 10.00 H

Range 0 0001 to 1900 (HP 4261A), 0.001 to 199 (HP 4262A)

Q" 0.050 to 1000 (4 ranges, HP 4252A)

At 120 (l00) Hz, 1 kHz I 1% + 2
,~

I 0.3% + 2
Il At 10 kHz 1% + 2 5%+ 2

Accuracy"
~~

0.2% + 2" At 120 (100) Hz, 1kHz

0.3% + 2 I 0.2% + 2 At 10 kHz

At 120 (100) Hz, 1kHz I 0.3% + (3 + Lx/500) 1% + (3 + Lx/500)

D(1/QI
~~,

I 0.5% + (3 + Lx/500) 1%+ (3 + Lx/500) I 5% + (5 + ~OO )Accuracy" At 10 kHz

0.2% + (3 + 2oo/Lx) At 120 (100) Hz, I kHz
O''OOO''-'vv'-<:>

0.5% + (3 +200/Lx) At 10 kHz

R(ESR)" Mealurement

• 'Calculated as the reciprocal of D.
"2 ±(% of reading + number of counts), Lx is inductance readout in counts. Accuracies in this table

apply when test signal 'evells 1Vand D < 1.900.
"Add 0.2 ~H for HP 4261A.

ESR measuring range IS from 1mn to 19 kn (typIcal). These values vary dependmg on the senes
capacitance or inductance value of the device under test.

., ±(% of reading + number of counts).
"±[5% + 2 counts) on 10.00 Mll range at 10 kHz.

120 (100) Hz

I I I I I IRange 1 kHz 1000 mn 10.00 n loo.0n looon 10.00 kO 100.0 kO 1000 kit 10.00 Mn
10 kHz

Accuracy" ~~ 0.3% + 2"
~~ 0.2% + 1 I~~

'j

HP 4261A HP 4262A

Operating temperature O'C to 55'C
and humidity S95% RH at 40'C

100/12012201240 V± 10% 1001120/220 V ± 10%,
Power requirementl 240 V+ 5%

4866 Hz -10%, 4~6 Hz

Power consumption ,25 VA ,55 VA

134 Hx 213 Wx422 mm 0 147 Hx 426 Wx 345 mm D
Size (5 • v." x8 • %" x 16 • II") (5' v." x 16' W' x 13' %")
Weight (approx.) 7.5 kg (16.51 10) 8 kg (17.5110)

Options Available
Option HP 4261A" HP 4262A"

001 BCD data output BCD data output(UC/R and 0 SimUltaneously)

002 BCD data output -(UO, C/O, Ralternately)

003 BCD remote control -
004 - Digital comparator

101 - HP-IB

'Options ODland 002 are mutually exclusive.
"Option combinations 101/001 and tOt/004 cannot be ordered.

Accessories available: HP 16061A: test fixture, direct couple,
S-terminal; HP 16062A: test leads with alligator clips, 4-terminal
(for low impedance measurements); HP 16063A: test leads with alli
gator clips, 3-terminal (for high impedance measurements).

Ordering Information (4261A)
HP 16061A Test Fixture, Radial/Axial lead devices
HP 16062A Test Leads, 3-wire
HP 16063A Test Leads, 4-wire
Opt 001: BCD Output (Simultaneous)
Opt 002: BCD Output (Alternately)
Opt 003: BCD Remote Control
Opt 010: 100 Hz Test Frequency
Opt 910: Extra Manual
HP 4261A Digital LCR Meter

Price
$160
$90
$~5

$185
5160

$80
':";/C

$23
$2,420

Ordering Information (HP 4262A)
Opt 001: BCD Output
Opt 004: Digital Comparator
Opt 010: 100 Hz Test Frequency
Opt 101: HP-IB Interface
Opt 907: Front Handle Kit
Opt 908: Rack Flange Kit
Opt 909: Rack/Handle Kit
Opt 910: Extra Manual
HP 16061A Test Fixture for Radial/Axial Lead De
vices
HP 16062A Test Cables, 3-wire
HP 16063A Test Cables, 4-wire

HP 4262A Digital LCR Meter

Price
$320
$800
N/C
$545

$55
532.50

580
529

5]60

590
585

$3,240



COMPONENT & SEMICONDUCTOR MEASUREMENT
Q Meter
Model 4342A

• Frequency range: 22 kHz to 70 MHz
• Q range: 5 to 1000

HP 4342A

Resonating Capacitor Characteristics
Capacitor range: main dial, 25 to 470 pF, vernier dial, -5 to +5 pF.
Capacitor accuracy: main dial, ±1 % or 1 pF, whichever is greater;
vernier dial, ±0.1 pF.
Capacitor increments: main dial, 1 pF from 25 to 30 pF, 2 pF from
30 to 200 pF, 5 pF from 200 to 470 pF; vernier dial, 0.1 pF.

General
Rear Panel Outputs

Frequency monitor: 170 mV rms min. into 50 n.
Q analog output: 0 to 1 V ±50 mV dc after 15 minutes warmup,
proportional to meter deflection. Output impedance approximately
!kn.
Over limit signal output: contact closure at the rear panel. Relay
contact capacity 0.5 A/ 15 VA.
Over limit display time: selectable, 1 s or continuously on, after
limit exceeded.

Temperature range: 0° C to 50° C.
Power: 115 or 230 V ± 10%,50-400 Hz, approximately 40 VA.
Size: 138 mm H x 425 mm W x 414 mm D (57/16" x 16'/4H

X 16'/16H
).

Weight: net, 14 kg (31Ib); shipping, 18.45 kg (41Ib).
Accessories Available
HP 18014A series loss test adaptor: designed for measuring low
value inductors and resistors and high-value capacitors.
HP 18451A Dielectric Test Adapter: designed for measuring the
dielectric constant, capacitance and dissipation factor of insulating
materials.
HP 18482A AUXiliary Capacitor: designed to extend the Q and L
measurement capability of the HP 4342A Q Meter. It is especially
useful for measuring small inductors at low frequencies.
HP 18470A Reference Inductors: A range of 20 inductors (any of
which can be supplied separately) which can be used with the HP
4342A QMeter when measuring the RF characteristics of capacitors,
resistors, or insulating materials.
HP 18470B Stable Inductors: A set of 4 inductors (any of which
are separately available) which can be used to compensate indicated
Q values and/or instrumental variation in the maintenance of the HP
4342A Q Meter. They are usable over a range of 800 kHz to 50 MHz
with excellent long-term temperature stability.

Description
The direct-reading expanded scale of the HP 4342A permits mea

surement of Q from 5 to 1000 and readings of very small changes in Q
resulting from variation in test parameters. The HP 4342A is solid
state with the elimination of specially matched, fragile thermocouple
components.

The HP 4342A will measure dissipation factor and dielectric con
stant of insulating materials. The Q meter can measure coefficient of
coupling, mutual inductance, and frequency response of transform
ers. RF resistance, reactance, and Q of resistors and capacitors can
also be determined.

Pushbutton operation of frequency range and Q/AQ range selec
tion provides straightforward measurement. Automatic indication of
meter scales, frequency dials and frequency multipliers are featured,
adding to simplicity and reading speed.

Specifications
RF Characteristics
RF range: 22 kHz to 70 MHz in 7 bands: 22 to 70 kHz, 70 to 220
kHz, 220 to 700 kHz, 700 to 2200 kHz, 2.2 to 7 MHz, 7 to 22 MHz,
22 to 70 MHz.
HP 4342A Opt 001: 10 kHz to 32 MHz in 7 bands: 10 to 32 kHz, 32
to 100 kHz, 100 to 320 kHz, 320 to 1000 kHz, 1 to 3.2 MHz, 3.2 to 10
MHz, 10 to 32 MHz.
RF accuracy: ± 1.5% from 22 kHz to 22 MHz; ±2% from 22 MHz to
70 MHz; ± 1% at "L" point on frequency dial.
HP 4342A Opt 001: ± 1.5% from 10kHz to 10 MHz; ±2% from 10
MHz to 32 MHz; ± 1% at "L" point on frequency dial.
RF increments: approximately 1% resolution.

Q Measurement Characteristics
Q range: 5 to 1000 in 4 ranges: 5 to 30,20 to 100, 50 to 300, 200 to
1000.
Q accuracy: % of indicated value' (at 25°C)

HP 4342A &HP 4342A Opt. 001 HP 4342A

QFreq. 22 kHz-30MHz 30 MHz-70 MHz

5-300 ±7 ±lO
300-600 ±IO ±15
600-1000 ±15 ±20

Q increments: upper scale, 1 from 20 to 100; lower scale, 0.5 from 5
to 30.
AQ range: 0 to 100 in 4 ranges: 0 to 3, 0 to 10,0 to 30, 0 to 100.
AQ accuracy: ± 10% of full scale.
AQ increments: upper scale, 0.1 from 0 to 10; lower scale, 0.05 from
oto 3.

Inductance Measurement Characteristics
L range: 0.09 IiH to 1.2 H, direct reading at 7 specific frequencies.
L accuracy: ±3% after substitution of residuals (approx. 10 nH).

Options and Accessories
Opt 001: Frequency Range (10 kHz - 32 MHz)
Opt 910: Extra Manual
HP 16014A Series Loss Test Adaptor
HP 164S1A Dielectric Test Adapter
HP 16462A Auxiliary Capacitor
HP 16470A Reference Inductors, set of 20
HP 164708 Stable Inductors, set of 4
HP 16470C Complete set of 24 Inductors (HP 16470A
+ HP 16470B)

HP 4342A 0 Meter

Price
$~30

$n
$110
$330
$420

$1600
$950

$2500

$4,600



• 20 1i\1 resolution on 1 mil range
• Four terminal measurement
• Low t8st voltage

COMPONENT & SEMICONDUCTOR MEASUREMENT
Milliohmmeter/High Resistance Meter

Model 4328A/4329A

....... Wide range: 500 k12 to 2 X 10 16 fl

...Selectable test voltages: 10 V to 1000 V

HP 4328A

Description
HP's 4328A Milliohmmeter is a high sensitivity portable instru

ment for measurement of low resistances. The I mn to 100 n measur
ing range and 20 ",n resolution make the HP 4328A ideal for
measuring the contact resistance of switches, relays, and connectors
and the resistivity of conductors and semiconductors. Series reac
tances of up to twice the full scale resistance will not affect the accu
racy. The maximum voltage across a sample, with the instrument at
the proper range, is less than 200 ",V peak. Even at incorrect range
settings, the voltage across the sample will not exceed 20 mV peak.

The special probes that allow four-terminal measurement in two
probes are furnished with the HP 4328A.

The basic HP 4328A is line operated but Opt 001 permits opera
tion from rechargeable batteries for 15 continuous hours.

Price
$750

$1985
$15

'lIi•

General
Recorder output: 0 to 100 mV dc, proportional to meter deflection;
I kn output resistance.
Power: 115/230 V ±10%, 50-60 Hz, approximately 3 VA.
Size: 155 mm H x 198 mm W x 204 mm D (6'/2" x 725/,," x 825/ 32").

Weight: 3.5 kg (7.7 Ib).
Accessory furnished: HP 16117A Low Noise Test Leads.
Accessory available: HP 16008A Resistivity Cell.

Ordering Information
HP 16008A Resistivity cell
HP 4329A High resistance meter
Opt 910: extra manual

Specifications
Resistance Measurement
Range: 500 kfl to 2 X 1016 n. (Depends on the test voltage).
Accuracy: total accuracy is determined by test voltage and range
used. At low resistance end of each scale, accuracy is ±3%, near cen
ter scale ±5%, and near the specified upper limit on the meter scale (a
quarter of full scale), accuracy is ± 10%. Accuracy is not specified
above these limits. On all voltage ranges, if multiplier is set to Rmax.,
an additional ±3% is included.
Test voltages: 10 V, 25 V, 50 V, 100 V, 250 V, 500 V and 1000 V
±3%.

Current Measurement
Range: 5 x 10- 14 to 2 X 10-5 A in 8 ranges.
Accuracy: ±5% of full scale deflection (there can be an additional
±3% error at the top decade).

HP 4329A

Description
The HP 4329A is a solid-state insulation resistance meter designed

for easy, accurate and direct readings of the very high resistance val
ues typically found in synthetic resins, porcelain, insulating oils and
similar materials. It is also useful for measurements in electrical com
ponents such as capacitors, transformers, switches and cables. Seven
fully regulated dc test voltages (between 10 and 1000 Vdc) are pro
vided as test sources.

The HP 4329A is instantly convertible from ungrounded-to
grounded-sample operation via a simple relocation of the front panel
ground strap from "guard" to "+" position.

The HP 4329A also has a current measurement capability. Minute
currents as low as 0.05 pA can be readily measured.

The HP l6008A Resistivity Cell, designed for use with the HP
4329A, can safely, rapidly and conveniently measure the volume and
surface resistivity of sheet insulation materials (maximum sample
size: 125 mm W x 125 mm D x 7 mm H).

Price
$1550

$90
SIS

',------

Specifications
Range: 0.001 to 100 ohms full scale in a 1,3 sequence.
Accuracy: ±2% of full scale. No additional error is caused by series
reactance of samples up to two times full scale.
Measuring frequency: 1000 Hz ± I 00 Hz.
Voltage across sample: 200 ",V peak at full scale.
Maximum voltage across sample: 20 mV peak.
Superimposed dc: 150 V dc maximum (external source).
Recorder output: 0.1 V dc output at full scale, output resistance
approx. I kfl.
Applied current (mA): constant by range, 150/(full scale value in
milliohms).

General
Power requirements: I 15/230 V ± 10%, 50 to 60 Hz, 1.5 VA.
Weight: 3.2 kg (7 Ib).
Size: 155 mm H x 130 mm W x 280 mm D (6'/31" X5'/8" x II").
Accessories furnished: HP 16005A Probe, HP 16006A Probe, HP
16007A/B Test Leads and HP 16143A Probe Cable.

Ordering Information
HP 4328A Milliohmmeter
Opt 001:Rechargeable battery operation
Opt 910; extra manual



COMPONENT & SEMICONDUCTOR MEASUREMENT
Standard Capacitor Set and Decade Capacitor
Models 16380A, 16380C, 44408

HP 16380C

HP 16380A, HP 16380C Description
The HP 16380A and HP 16380C are precision standard capacitor

sets that cover the range of I pF to IItF in decade steps. The HP
16380A consists of four discrete air-dielectric capacitors with nomi
nal values of I pF, 10 pF, 100 pF, and 1000 pF. Similarly, the HP
16380C consists of four discrete capacitors, but with solid dielectrics
and with nominal values of O.OIItF, O.IItF, and I ItF.

Both the HP 16380A and HP 16380C are furnished with test certi
fication of 0.01 % calibration accuracy. Capacitance stability with re
spect to time varies from capacitor to capacitor but is specified in the
range of + / -50 or + / -300 ppm/year.

The HP 16380A and HP 16380C both have the four-terminal pair
configuration to allow direct connection to any of Hewlett-Packard's
many four-terminal pair impedance measuring instruments. The HP
16380A/C can be easily adapted to two-, three-, and five-terminal
configurations.

HP 16380A, 16380C Specifications (valid at I
kHz, 23±5°C)
HP 16380A

Capaciatance I pF I 10 pF I 100 pF I 1000 pF

Nominal Accuracy ±O.l%

Calibration Accuracy ±0.01%

Stability dOO ppm/yr

DIssipation Factor <0.0001

Dimensions 112 mm (H) x 142 mm (W) x 88 mm (D)

Weight 8.0 kg (includes case)

HP 16380C

HP 44408

HP 44408 Description
The Hewlett-Packard 4440B Decade Capacitor is a high accuracy
instrument providing usable capacitances from 40 pF to 1.2 ItF. Its
0.25% accuracy makes it an ideal aid for circuit design or as a work
ing standard.

The use of silvered-mica capacitors in all four decades provides
higher accuracy, lower dissipation factor and good temperature coef
ficient. An air capacitor vernier provides 100 pF (from 40 pF to 140
pF) with resolution of I pF. Capacitors are housed in a double shield
in such a way that increased capacitance from two terminals to three
terminals is held to I pF.

4440B Specifications
Capacitance: 40 pF to 1.2 ItF in steps of 100 pF with a 40 pF to 140
pF variable air capacitor providing continuous adjustment to better
than 2 pF between steps.
Direct reading accuracy: ±(0.25% + 3 pF) at I kHz for three-ter
minal connection.
Resonant frequency: typical values of the resonant frequency are
450 kHz at I ItF, 4 MHz at 0.01 ItF and 40 MHz at 100 pF
Dissipation factor: for C ~1040 pF, 0.001 max. at I kHz.

for C < 1040 pF, 0.005 max. at I kHz.
Temperature coefficient: < +70 ppmj"C.
Insulation resistance: 5 Gfl minimum, after 5 minutes at 500 V dc.
Maximum voltage: 42 Vdc or 30 Vrms.
Weight: net, 2.5 kg (51/2 Ib); shipping, 3.6 kg (8 lb).
Size: 76 mm H x 264 mm W x 152 mm D (3" x II" x 6").

Capacitance O.OI~F I 0.1 ~F I I ~F

Nominal Accuracy ±0.1%

Calibration Accuracy ±0.01%

Stability <50 ppm/yr

Dissipation Factor <00004 <00005 <00007

DImensions Il7 mm (H)xI42 mm(W)x88 mm(D)

Weight 6.3 kg (includes case)

Ordering Information
HP 16380A Standard Capacitor Set (I pF, 10 pF, 100
pF, 1000 pF)
HP 163808 Standard Capacitor Set (0.01 ItF, 0.1 ItF,
I ItF)
HP 44408 Decade Capacitor

Price
$2600

$3000

$1050



COMPONENT & SEMICONDUCTOR MEASUREMENT
Semiconductor Parametric Test System

Model4062B

• Precise, high speed probed wafer measurements
• 1pA resolution at all 48 pins

• Easy to program with Probing Pattern Generator
• Virtual front panel simplifies operation

HP 40628
(System controller, printer and tables are sold separately.)

Description
The HP 4062B Semiconductor Parametric Test System will help

you improve IC yield and quality in production plus increase engi
neering efficiency. The system measures DC voltage/current and I
MHz capacitance/conductance of wafers with high resolution and
speed.

Precise IpA and IfF measurements are performed using a low
noise switching matrix with up to 48 DDT pins. All specifications are
guaranteed on these DDT pins. High speed measurement units pro
vide fast throughput of high resolution measurements for wafer pro
cess monitoring and evaluation. Highly reliable measurements

performed on wafers can be fed back to design and process engineers
to improve your IC yield and quality.

The HP 4062B is programmed with the simple and powerful HP
BASIC. Parameter measurements such as threshold voltage or cur
rent gain can be made by a two line program using the HP 4062B's
measurement utility subprograms. Prober control software is sup
plied to allow users to easily operate a wafer prober with the HP
4062B. The system software features an extensive program library
that includes statistical analysis, trend charts, and the Virtual Front
Panel (VFP) for convenient manual measurement. The HP 4062B
will help you reduce software development time and increase engi
neering efficiency with easy programming.



COMPONENT & SEMICONDUCTOR MEASUREMENT
Semiconductor Parametric Test System
Model4062B

Sample Program Using TIS

I
j> - Connect DUT

Sample Program Using Utility Library

Connecl(Smu1,D)
Connect(5mu2,G)
Connect( Gnd, 5, Sb)
Force_v( D, Vd, Vr onge, VI, m, t) --Set drain voltage
Set_bseorch(G, D, 4, Vo, Vb, I th) --Set binary search conditions
Seorch(Vth) --Execute binary search

60 !
70 Set_tr (S,G,D,Sb) ----Connect DUT
80 Vth~FNVth4(l th, Vd, Vo, Vb) --- Measure threshold voltage
90 !

100
110
120
130
140
150
160
170

Vg[V]Va Vth Vb

0 ....._=........_'---'- _

o

Id
[wA]

Vth Measurements

SMU2

~~
~ Vg

High speed, high resolution measurements
The HP 4062B can perform high speed measurements with I pA

resolution. Measurement speed is important to customers, especially
on production lines. The HP 4062B's switching matrix is designed to
eliminate the effects of noise and reduce leakage current while mini
mizing stray capacitance. The system's measurement instruments
were specially developed for high speed, high resolution measure
ments. Therefore, the total measurement speed, including data trans
fer, is very high. For example, Vth (threshold voltage) measurement
takes approximately 140 ms.

The HP 4062B's Test Instruction Set (TIS) makes programming
easy. TIS programs execute very quickly, ensuring high speed mea
surement. Also furnished is software for statistical analysis of mea
surement data. This software allows you to create wafer maps, trend
charts, and Scattergrams. In addition, a networking solution is availa
ble. SPN data file creation software (Opt. 401) can transform HP
4062B data files into files compatible with HP's SPN data format so
that you can manage large volumes of data for total factory control.

Software Library
Virtual Front Panel (VFP)
Test Instruction Set (TIS)

Switching matrix control
DC measurements
Capacitance measurements
Timing control
Prober control
System initialization

Graphics Library
C-V graph
1-V (linear-linear) graph
1-V (linear-log) graph

Parameter Measurement Library
Resistivity (2-wire or 4-wire)
Breakdown voltage
DC current gain
Drain current
Threshold voltage (4 kinds)
Lateral diffusion effect (ilL and IlW)

Auto Prober Control Library
Probing pattern generation
Probing control

Data Processing Library
Data file creation
Wafer map
Histogram
Scatter plot
Trend chart

Diagnostic Program

~ log or HOSFET
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System Configuration
DC Source/Monitor (HP 4141 B)
Switching Matrix (48-pin configuration)
Switching Matrix Controller
I MHz C Meter/C-V Plotter (HP 4280A)
Rack Cabinet (HP 29402C)

Easy to program
Using the furnished measurement library - e.g., threshold voltage

and current gain - you can perform measurements with a one or two
line program. You can also quickly create probing programs using the
interactive probing pattern generator furnished with the HP 4062B.

Reliable measurements
The switching matrix, test leads and test fixtures are designed spe

cifically for use in a parametric test system to ensure precise high
speed measurements and to guarantee the performance of each mea
surement instrument in the system. The HP 4062B's specifications
are guaranteed up to the DUT pins, so the HP 4062B provides practi
cal high speed measurements with I pA resolution. In addition, the
HP 4062B is easy to maintain and is set up for on-site service to mini
mize down time.



Prober Interface
Automatic wafer probers used with the HP 4062B must be

equipped with HP-IB capability. Hardware for mounting the switch
ing matrix on the prober is also required. Contact the prober manu
facturer for details concerning necessary mounting hardware.

Air cleanliness: class 100,000 or higher clean room required
Power requirements: 100 V, 120 V, 200 V ±10%; 240V +5%
10%; 48-66 Hz, 51 0 VA max.
Dimensions: cabinet, 535 mm(W) x 1635 mm(H) x 770 mm(D);
switching matrix, 406 mm(W) x 210 mm(H) x 380mm (D)
Weight: cabinet with instruments, approximately 200 kg; switching
matrix, approximately 25.3 kg

System Controller
Required Controller: HP 9000 Series 200 Model 236A, 236C, 236S
or 236CS
System Language: BASIC 3.0
Memory Size: ~832 K byte
Interface: In addition to standard HP-IB, 2 HP-IB interface Cards
(HP 98624A) are required.

Accessories Furnished
HP 16068A: Test Fixture Adapter
HP 16087A: 24 pin DIP Low Leakage Fixture
HP 16068A: 48 pin DIP Low Leakage Fixture
HP 16089A: Universal Low Leakage Fixture
HP 16070A: General Purpose Dip Fixture
HP 16071A: Universal Fixture
HP 16072A: Personality Board (for connecting probe card)
HP 16075A: Relay Test Adapter
HP 16076A: System Test Module
HP 16077A: Extension Cable Fixture

Price
$2,500
$2,500
$1,650

Accessories Available
HP 16262B OPT. 502: EG 2001 X Control Software

OPT. 521: TSK 6000A Control Software
HP 16262C OPT. 401: SPN Data File Creation Soft
ware

Specifications

Capacitance-Conductance Measurements
Test frequency: I MHz ±0.01 %
OSC level: 30 mVrms ±20% and 10 mVrms ±20%
Measurement range: (Maximum resolution to full scale)

C: 0.001 pF· 1.2 mF; basic accuracy, 0.5%
G: O.Ol/1S - 12 mS; basic accuracy, 1.5%

DC bias voltage for capacitance measurements: ±100V

DC Source and Monitor Units
High resolution source and monitor unit (SMU1 *): 1 unit

Output/Measurement Range: Current, ±I pA - ±100 rnA, Ba
sic Accuracy, 0.3%; Voltage, ±1 mV - ±100 V, Basic Accuracy,
0.1%

Source and monitor units (SMU2-4*): 3 units
Output/Measurement Range: Current, ±100 pA - ±100 rnA,
Basic Accuracy, 0.3%; Voltage, ±1 mV - ± 100 V, Basic Accuracy,
0.1%

Ground unit: 1 unit
Output Voltage: OV; Accuracy, ±2 mV
Current Range: ±500 rnA

Voltage source (Vs): 2 units
Output Range: 1 mV - ±20 V; Basic Accuracy, 0.5%

Voltage monitor (Vm): 2 units
Measurement Range: ±100/1V - ±20 V, Basic Accuracy, 0.2%
·SMU 1-4: Each SMU can function either as a dc voltage
source/current monitor or as a dc current source/voltage moni
tor.

SWitching Matrix
Number of pins (to DUT): 48pins (standard) with options for 12,24
and 36 pins.
Number of ports (to instrument): 9 ports

High Resolution Source and Monitor Unit: 1 port
Source and Monitor Units: 3 ports
Ground: I port
C Measurement: 2 ports
Auxiliary: 2 ports

Maximum allowable voltage between ports: 220 Vdc
Maximum allowable current at pins: 500 mAdc
Maximum stray capacitance between pins: 6 pF

Reference Data
Command Execution Time

Connect (Relays): 8ms
DC Source/Monitor':

Force (Current or Voltage): 10ms
Measure (Current or Voltage): 14ms
Sequential Force/Measure: 23ms
Binary Search2: lOOms (10 iterations)
Linear Search~:

80 - lOOms (10 point sweep)
440 - 640ms (100 point sweep)

1. When integration time is short and range is not 1nA/ lOnA. Does
not include wait time set bv user.

2. This command searches a ~pecified measurement value by repeti
tive halving of the force voltage/current range.

3. This command searches a specified measurement value by using
linear sweep.

General Specifications
Operating temperature range: lOoC - 40°C, ~70% RH at 40°C
Permissible temperature change: .s 1°C/ 5 minu tes

Ordering Information
HP 4062B Semiconductor Parametric Test Sys
tem (does not include controller)
OPT. 050/060: For SO/60Hz Line Frequencyl
OPT. 100/120/220/240: For 100/120/220/240 Line
Voltage2

OPT. 001: 12-pin Configuration (delete 36 pins)
OPT. 002: 24-pin Configuration (delete 24 pins)
OPT. 003: 36-pin Configuration (delete 12 pins)
OPT. 004: Additional Pin Board
OPT. 011: SMU Board
OPT. 102: Delete 4280A
OPT. 110: Delete Test Fixtures for Packaged Devices
OPT. 401: SPN Data File Creation Software
OPT. 501: EG 1034X Control Software3

OPT. 502: EG 2001 X Control Software3

OPT. 521: 1SK 6000A Control Software3

OPT. 920: Extra System Library
'Must select OPT. 050 or 060 according to the power line frequency used.
'Must select OPT. 100, 120,220 or 240 according to the power line voitage used.
'Must select OPT. 501, 502 or 521.
NOTE: Itefer to HP 4OIi2B data she! for details

$78,600

N/C
N/C

s- i4,400
$-9,600
$-4.800

$400
$1,000

$-8,380
$3,480

$1,650
$0
SO
SO

$320



COMPONENT & SEMICONDUCTOR MEASUREMENT
Semiconductor Parameter Analysis System
Model4063A

• 1fA, 10/LV and 1fF resolution through a wafer prober
• Wide variety of application programs

• Easy menu-driven operation
• Powerful programming tools

HP 4063A
(System controller, printer and tables are sold separately.)

Description
The HP 4063A offers plenty of advantages and benefits for applica

tions in the semiconductor development Jab. You can use the system
to reduce your semiconductor development time and cost, ensure the
accuracy and reliability of your measurements, and eliminate the
long start-up times characteristic of other test systems.

The HP 4063A is the first semiconductor parameter analysis sys
tem capable of stable I fA resolution measurements of wafer devices.
Since precise measurements of wafer devices is possible, evaluation
results can be fed back to control the semiconductor process. The re
sult is that semiconductor development time and cost can be reduced.

Precise !fA and IOIlV DC measurements plus Iff capacitance
measurements at I MHz are performed through the HP 4063A
switching matrix. All these measurements can be made at anyone of
the 6 (standard) or 12 (option) switching matrix DUT channels. That
means you can make measurements with a single probing to ensure
accuracy and reliability.

The entire system is controlled by menu-driven software. This sim
plifies operation so that you can become an expert operator quickly.
The system includes a wide selection of application programs so that
you can begin measurements as soon as the system is installed. This
will virtually eliminate the long start-up time characteristic of other
test systems.

Precise, high resolution measurements
The dedicated instrumentation provides a wide measurement

range, high resolution, and high accuracy. Measurement instruments
are designed for high resolution, while the switching matrix, test leads
and test fixtures are designed for low noise. Since accuracy is specified
at the end of Measurement Cable (HP 16146A), highly reliable mea
surements are ensured. Thus, the HP 4063A can perform
IfA/ 10llV/!fF resolution measurements on a wafer. Examples of the
kinds of measurements requiring high resolution are leakage current
and resistivity.

System configuration
Digital Voltmeter (HP 3456A)
pA meter/DC Voltage Source (HP 4140B)
DC Source/Monitor (HP 4141 B)
1 MHz C Meter /C-V Plotter (HP 4280A with OPT.OOI)
Switching Matrix
Switching Matrix Controller
Rack Cabinet (HP 29402C)



I~ R

High Resolution Voltage Measurements
Measurement Range: 0 V to ±200 V, 0.0078% basic accuracy, 10 IJ.V
max resolution

Voltage Source: 2 units
Output Range: OV to ±20 V, 0.5% basic accuracy, I mV max resolution

Capacitance-Conductance Measurements
Test Frequency: 1 MHz ±O.OI%
OSC Level: 30 mVrms ±30% and 10 mVrms ±30%
Measurements Range:

C: to 1.2 nF, 0.35% basic accuracy, ifF max resolution
G: to II mS, 0.55% basic accuracy, 10 nS max resolution

dc Bias Source: 0 to ± 100V

Output Range: 0 to ±IOO V, 10 mV max resolution

Price
$84,600

N/C
N/C

$7,800
$2,500

$25.700
$3,600
$3,600
$1,650
$2,200
$2,200
$2,200

$500

$1,000
$200

Price
$ 190
$ 1.650
$ 2.200

Accessories Available
HP 16073A: Personality Board
HP 16263A Opt.401: SPN data file creation software
HP 16264A Opt.054: Electroglas 200lX prober control

software

Ordering Information
HP 4063A Semiconductor Parameter Analysis
System (does not include controller)
Opt.050/060:' for 50/60 Hz Line frequency
Opt.100/120/220/240:2 for 100/120/220/240 V
line voltage
Opt.301: DLTS measurement
Opt.302: Current bias for DLTS
Opt.311: 12-channel configuration
Opt.351: Add rack cabinet (for OPT.301, 302)
Opt.352: Add rack cabinet (for OPT. 3I I )
Opt.401: SPN data file creation software
Opt.501: Electroglas 1034X prober control software
Opt.502: Electroglas 2001 X prober control software
Opt.521: TSK A-PM 3000/6000 prober control software
Opt.611: SI 5500 temperature controller control software
(for DLTS)
Opt.801: Extra SMU board
Opt.910: Extra system library
1. Must select OPT.OSO or 060 according to the power line frequency used.
2. Must select OPT.100. 120,220 or 240 according to the power line voltage used.

System Controller
Required Controller: HP 9000 Series 200 model 236C/
236CS/236A/236S Personal Technical Computer

General Specifications
Operating Temperature Range: 10°C to 40°C, ;;'70% RH at 40°C
Power Requirements: 750 VA max (standard system)
Dimensions: 535mm W x 1635mm H x 800mm D

Additional cabinet will be added for options 30 I, 302, or 311.
Weight: approximately 230 kg (standard)

Temperature Measurements
Available Thermocouples: Type K,T,E,J,R,KP vs AU-0.07% Fe
Number of Thermocouple connection Terminals: 3 (High, Low,
Guard)
Voltmeter for temperature measurements: same as that for high reso

lution dc voltage measurements.
Measurement Range: -200°C to +400°C, 0.1 °c resolution

Accessories Furnished
HP 16145A: Interconnection Cable Set
HP 16146A: Measurement Cable
HP 16147A: Test Fixture
HP 16148A: Test Leads
HP 16079A: System Test Module

J\../

Specifications
Switching Matrix
Number of DUT channels: 6 (standard) or 12 (optional)
Number of AUX terminals: 2
Connection method: guarded Kelvin connection
Maximum voltage between DUT Channels when switch is open:
±200 Vdc
Maximum ground-referenced voltage at DUT Channel: ±100 Vdc
Maximum current at DUT channel: 500 rnA

DC Measurements
Source and Monitor: 4 units

Output Measurement Range: current, 0 A to ±IOO rnA, 0.3% basic
accuracy, 1 pA max resolution; voltage, 0 to ± 100 V, 0.1 % basic accura
cy, I mV max resolution.

Ground Unit
Output Voltage: 0 V ± 7 mV

Low Current Measurements
Measurement Range: 0 A to ±19.99 rnA, 0.5% basic accuracy, 1 fA
max resolu tion

Voltage Source for low Current Measurements
Output Modes:

Ready to use
The HP 4063A's system software is menu driven, Page oriented - both

operation and programming - to simplify system operation. Application
programs require only measurement setup conditions, and can be used to
obtain various characteristic curves and parameters, such as hFE-Ic and
quasi-static C-V, as well as DLTS measurements (option). So you can be
gin measurement and analysis as soon as the 4063A is installed.

Application Package
The following programs are furnished with the 4063A. These are easy to

execute with a few keystrokes.
MOSFET DC Characteristics: Drain Characteristics, Subthreshold

Characteristics, Body Effect, Parameter Measurements.
Bipolar Tr. DC Characteristics: Collector Characteristics, IC/IB - VBE
Characteristics, hFE - IC Characteristics, Parameter Measurements.
MOS Diode Capacitance Characteristics: 1 MHz C-V Characteris-

tics, Cot Characteristics/Zerbst Analysis, Pulsed C-V Characteris
tics/Doping Profile, Ideal C-V characteristics, Quasi-Static C-V
Characteristics, Ideal Quasi-Static C-V Characteristics, Surface State
Distribution.

Junction Diode Capacitance Characteristics: I MHz C-V Character
istics, Doping Profile.

DLTS (OPT. 301): DLTS Signal Plot (MOS/Junction Diode), Arrhenius
Plot (MOS/ Junction Diode), Surface State Distrubution (MaS Diode).

SPN Data File Creation (OPT. 401)
Wafer devices sequential measurement and data analysis (OPT.
411)

Easy to operate and program
All system operations are controlled by virtual front panels designed for

convenience, flexibility and expandability of operations. Measurement con
ditions can be set easily by filling-in-the blanks using softkeys. Eight dis
play modes, including three-dimensional graphs, histograms and wafer
maps, are available. Each display mode has various analysis functions for
quick evaluation of measurement results. In addition, you can create your
own programs using the HP 4063A's powerful programming tool, TSP
(Test Sequence Programming), which includes a utility library. TSP will
help you improve your programming efficiency. A networking solution is
also available. SPN data file creation software (OPT. 401) can transform
HP 4063A's data files into files compatible with HP's SPN data format in
order to manage test data for analysis.



COMPONENT & SEMICONDUCTOR MEASUREMENT
DLTS Analysis System
Model4064A

• Furnished with DLT8, C-V/C-t application programs
• Easy, menu-driven operation

• 1fF capacitance resolution, 10/15 time resolution

~
lSI(~Nf:D;U'i. :

SYSTEMS

HP 4064A with OPT. 302
(System controller, printer and table are sold separately.)

Description
DLTS measurements which once required considerable time and

labor can now be performed easily with the HP 4064A, a temperature
controller, and a cryostat. Once measurement conditions are set using
the 4064A's menus and softkeys, you can perform everything from
DLTS measurements to DLTS signal plots, Arrhenius plots, and cap
ture cross section calculations. You can obtain multiple DLTS signal
plots with a single temperature sweep to make a large amount of data
available in a short period of time. After your system is installed, start
making measurements by using the 4064A's extensive set of applica
tion programs, which include such functions as Doping Profiles and
Zerbst Analysis.

DLTS Measurement Software
With its menu-driven operation and softkeys, the HP 4064A soft

ware features ease of use that does not require special programming
skills.

Once the measurement conditions are set, DLTS measurement can
be performed and DLTS signals can be plotted. A unique feature of
the HP 4064A DLTS measurement software is the execution of an
Arrhenius plot which is displayed with automatically calculated trap
levels, trap densities and capture cross section parameters. The HP

4064A DLTS measurement software also provides Surface State Dis
tribution, important for MOS diode evaluation.

Measurements obtained over a wide trap level range are highly sen
sitive and stable because of the HP 4064A's lfF capacitance resolu
tion and lOllS time resolution.

The HP 4064A's option 302 allows you to apply a pulse voltage
with currents up to 100mA to perform PN junction majority and mi
nority carrier trap evaluations.

C-V/C-t Measurement Application
In addition to DLTS measurements, application programs are fur

nished with the HP 4064A. Designed for easy operation, these pro
grams obtain a number of capacitance characteristics, for example,
Flat-Band Voltage, Surface Charge Density, and Substrate Impurity
Concentration, Doping Profile from the IMHz C-V characteristics
and Zerbst Analysis from the C-t Characteristics.

Test Sequence Programming
You can use the 4064A's Test Sequence Programming function to

write your own custom application programs. This feature allows you
to expand into new areas and to develop new test methods, like Iso
thermal Capacitance Transient Spectroscopy (ICTS).



Option 302 Current Bias
Voltage setting range: 0 to 9.99V
Maximum current: ± 100mA

Thermometer and Temperature Controller:
Use a thermometer or a temperature controller that has control

software supplied with the 4064A (see options 611 or 651).

Accessories Furnished
HP 16081A: Test Leads, 1 ea.
HP 04064-61608: Extension Cable (I.5m), 2 ea.
HP 1250-0080: BNC Adapter, 2 ea.
HP 04064-61000: Test Capacitor Set, 1 ea.

System Controller:
Applicable Controllers: HP 9000 Series 200 model 236C, 236CS,
236A, or 236S
Required Memory Capacity: 1.8 Mbytes RAM memory
Interfaces: One 98624A HP-IB Interface Card, one 98623A BCD
Interface Card when using YEW 2572.

$900

$2,500
$550

Price
$28,000

$0

Ordering Information
4064A DLTS Analysis System (does not include con
troller)
Opt. 100/120/220/240:1 100/120/220/240 V line
voltage
Opt. 302: Current bias for DLTS
Opt. 611: Control software for the Scientific Instru

ments Model 5500 Temperature Controller
Opt. 651:2 Yokogawa Hokushin Electric (YEW) Type

2572 Digital Thermometer installation kit
(includes control software, rack mount kit,
and BCD cable)

1. Must specify one of these options according to the power line voltage.
2. Must order one 98623A BCD Interface with the system controller,

General Specifications
Operating Temperature: 10°C-40°C; relative humidity &; 70% (at
40°C)
Storage Temperature: -40°C to +70°C
Power Requirements: 90-105V, 108-126V, 198-233Y, 216-250V,
48-63Hz
Maximum Power: 400VA
Warm Up Time: ?,30 minutes
Dimensions (mm): approximately 533(W) x 1632(H) x 762(0)
Weight: approximately 160kg (standard)

Setting Range Resolution

10~s " th, td ~ 65ms 10~s

65ms < th, td < Is 500~s

Is;:; th, td < las Ims

las" th, td ;:; 32s lams

DC Bias
Voltage setting range: 0 to ± 100V

Pulse Bias
Amplitude setting range: 0 to 7.00Y
Maximum Current: ±6mA

Cot Measurements
Hold time (th) and delay time (td) setting range, resolution:

Bias Accuracy.' 2

Mode Range ±(% of rdg +capacitance/conductance)

10 pf/ C ±10,3%4 +8 If' +(0.4 xGr) Ifl
Int 100~S G ±10.4%4 +80nS' +(110 xCr) nSI

or 100 pf/ C ±10.3%4 +30ff' +(0.4 xGr) ffl
Ext 1 mS G ±10.4%4 +300 nS' +(110 xCr) mSI

Slow I nf/ C ±10.8%4 +300lP +(l,2 xGr) IfI
10 mS G ±11.9% +3~S' +(150 xCr) nSj

10 pf/ C ±10.9%4 +231f' +(2.3 xGr) Ifj
100~S G ±11.2%4 +230nS' +(160 xCr) nsl

Ext 100 pf/ C ±10.9%4 +130 ff' +(2.3 xGr) Ifj
Fast 1 mS G ±11.2%4 + l.3~S' +(160 xCr) nSI

1 nf/ C ±13.1 %4 +2.3 pf' +(5.1 xGr) Ifl
10 mS G ±14.4% +23~S' +(240 xCr) nSI

Specifications
Specifications are defined at the end of the HP 16081A test leads

(furnished accessory).
1MHz Capacitance Measurements
Measurement functions: C,G,C & G,C-V, G-V, C & G-V,
Cot, G-t, C & G-t
Test frequency: lMHz ±0.01%
Test signal level: 30mVrms ±15%, IOmVrms ±15%
C and G measurement range, resolution:

C: 0-1.2nF (to 900pF for EXT FAST bias)
Maximum resolution is Iff (lOfF for FAST measurement
speed)

G: 0-7mS (to 5mS for EXT FAST bias)
Maximum resolution is IOnS (lOOnS for FAST measurement
speed)

Accuracy:

Application Programs
DLTS Measurements:

DLTS Signal Plot (MOS, junction diode)
Arrhenius Plot (MOS, junction diode):
Trap level, capture cross section, trap concentration
Surface State Distribution (MOS diode)

MOS Diode Capacitance Characteristics:
1MHz C-V Characteristics:
Flat band voltage/capacitance, Oxide layer thickness, Surface
state charge density, Oxide layer capacitance, Impurity concentra
tion of the substrate, Threshold voltage, Fermi potential
Cot Characteristics/Zerbst Analysis:
Surface generation velocity, Minority carrier generation lifetime
Pulsed C-V Characteristics/Doping Profile
Ideal C-V Characteristics

Junction Diode Capacitance Characteristics:
1MHz C-V Characteristics
Doping Profile

System Configuration
IMHz C Meter/C-V Plotter (HP 4280A with Option 00 I)
Pulse Generator (HP 8112A)
External Bias Adapter (HP 16083B)
Rack Cabinet (29402C)

Gr: Measured conductance &<S), Cr: Measured capilance (pF)
1. Accuracy is specified at 23·C ±S·C. Error doubles at 10·C-4<J·C.
2, Accuracy is specified for the following conditions: C&Gor C& G-V measurement funclion,

floating mode, MED or SLOW measurement speed. test signal level is 30mVrms, after zero
calibration, high resolution off, stray capacitance guard <5pF.

3. Multiply by 10 for FAST or MED measurement speed and 10mVrms test signal ievel.
4. Add 0.1% for 10mVrms test signal level.



COMPONENT & SEMICONDUCTOR MEASUREMENT
Semiconductor/Component Test System
Model4061A

Impedance Measuring Section (HP 4275A)
See the HP 4275A's page.

NjC
N/C
NjC
NjC

Price
$27. i 90
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Ordering Information
HP 4061A Semiconductor/Component Test Sys
tem (does not include controller)
Opt. 001: ±IOO V dc Bias for HP 4275A
Opt. 002: 1-3-5 Frequency Steps for HP 4275A
Opt. 026*: System library for HP 9826A/S controller
Opt. 036*: System library for HP 9836A/S controller
*MuSI order either OPT. 026 or 036.

NOTE: Refer to HP 4061A data sheet for details

System Controller
HP 9000 Series 200 Model 226A/236A/226S/236S Personal

Technical Computer

General Information
Operating temperature: 5°C to 40°C, 570%RH at 40°C
Power: 100, 120,220, and 240V, +5% to 10%,48 to 66 Hz, 520 VA
Size: 535mm W x 1635 mm H x 770 mm 0 (21" x 64.4" x 30.3").
Weight: Approximately 125 kg (275 lbs).

Current Measurement Section (HP 41408)
See the HP 4140B's page.

Specification
For detailed specifications on each of the instruments used in the

HP 4061A, refer to the individual data sheets.

System Measurement Range (only deviations from individual
instrument specifications are listed.)
Impedance Measurements (HP 4275A)

Frequency range: 5 I MHz
Measurement parameters: CoG
Capacitance: 52000 pF (with 050.1)

*Accuracy: (accuracy of HP 4275A) X 1.5 + ~C (at 23°C ±
5°C).
~C = 1.4 X 1O-3CxfZ (pF) + 5 counts

Conductance: 5 12mS (0 50.1)
*Accuracy: (accuracy of 4275A) X 1.5 + ~G (at 23°C ± 5°C)

~G = 6 X 103CXf(S) + 5 counts
* f: frequency in MHz

Cx: Measured capacitance value in pF
At 5°C to 40°C, ~C and ~G doubles. Example: Assuming Cx =
1000 pF and f = I MHz, C = (1.4 X 10-3.103• (I)2)pF + 5
counts= 1.4 pF + 5 counts

Current Measurements (HP 4140B)
Accuracy: (accuracy of HP 4140B) X 1.5 + 5 counts
After one-hour warmup and at OUT terminal of switching module

SWitching Subsystem
The switching subsystem consists of a switch control module and

switching module with interconnecting cables.
Function: Switches connection from OUT to either Multi-frequency

LCR Meter or the pA Meter/DC Voltage source.

System Configuration
HP 4140B pA Meter/DC Voltage Source
HP 4275A Multi-frequency LCR Meter
Switching Subsystem
HP 29402C 56-inch Rack Cabinet

Furnished Application Software
Semiconductor high/low frequency C-V characteristics, I-V char

acteristics, Cot characteristics and Zerbst analysis, Impedance Fre
quency /Bias characteristics, Ideal C-V curve.

HP 4061A

Description
The HP 4061A Semiconductor/Component Test System is a dedi

cated system for making efficient, automatic evaluation of the funda
mental characteristics of semiconductor and electronic components
required in R&D and production areas. This system employs relia
ble, accurate measurements and high speed data processing to per
form more reliable evaluations with speed and less manpower. The
HP 4061 A is supplied with 7 sophisticated applications programs and
is flexible in both software and hardware. Thus, the system can output
measurement results in nearly any required data format.

The switching subsystem, designed especially for use with the HP
4061A, allows both impedance and current measurement without
changing OUT connection. Using this new switching subsystem, and
by making impedance measurements, the HP 4061A performs evalu
ation of Doping profile, Oxide capacitance, Flat band condition,
Threshold voltage, Surface charge, and Minority carrier life
time/surface generation velocity. The HP 4061 A also measures leak
age current and reverse/forward current-voltage characteristics. Sur
face state density evaluation, using both high (e.g., I MHz) and low
frequency (Quasi-static) C-V measurements and data processing are
also possible by making modifications to system software.

The system offers significant improvement in both yield and quality
in production through fast and reliable measurements and evalua
tions. It is also a valuable evaluation tool for the development of new
materials and devices. The HP 4061 A provides the flexibility to meet
the future measurement requirements of the electronics industry.

• Ready to use-supplied with 7 turn-key application
pacs

• Reliable impedance and current measurements with
one probing

• Productivity improvement through accurate and fast
measurement over wide range



COMPONENT & SEMICONDUCTOR MEASUREMENT
DC SOURCE/MONITOR

Model 4141B

• High speed measurements down to the pA range
• High reliability at low cost

• High accuracy and resolution
V: ±100J.lV -- c1c100V, 0.1%
I: ±50fA - ± 100mA, 0.3%

e

HP 41418
. ..

'---:;==..--------------------c;;---

'Vout IS the SMU output voltage, In volts.
•• Max. Measurement Resolution is 50fA.

Price
$2,100

$420

Price
$15,300

$1,000
SO

Voltage Range, Resolution and Accuracy

Voltage Range, Resolution, and Accuracy

Ordering Information
41418 DC Source/Monitor
Opt.001: Extra SMU Board
Opt.050/060: *SOHz/60Hz Line Frequency
•Must select Opt 050 Or 060 according to the power line frequency used.

Accessories Available
HP 16058A Test Fixture
HP 16059A Adapter (Using with 160S8A)

General Specifications
Operating Temperature Range: +IO°C to +40°C, ~70%RH at
40°C. Permissible temperature change ~ I °C/Smin, Maximum wet
bulb temperature is 29°C.
Power requirements: IOO/120/220V±10%, 240V-IO%+S%, 48 to
66Hz, 240/VA max.
Dimensions: Approximately 426mm (l6.77in)W x 23Smm

(9.2Sin)H x 612mm (24.1 in)D
Weight: Approximately 19k9 (41.5 lbs)

Accessories Furnished
HP 04085-61651 Interconnect Cable Assembly
HP 04141-60001 Connector Plate
HP 04145-61630 BNC Cable (3m) 4ea.

Voltage monitor units(Vm): 2 channels

Ground Unit: I channel (kelvin connection)
Current range: ±SOOmA

Measurement Resolution Accuracy
voltage range

±2V lOO~V 0.5% of reading + 10mV

±20V 1mV 0.2% of reading + 10mV

Output voltage Resolution Accuracy Max. Current
range

±20V 1mV 0.5% of settng 10mA
+lOmV

I. Accuracy specifications are given as % of reading when measuring
or % of setting when reading.

2. Accuracy tolerances are specified at 23°C ±soC, after a 40-min
ute warm-up, with AUTO CAL on, and are specified at the rear
panel connector terminals referenced to SMU common. Toler
ances double for the extended temperature range of 10° C to 40° C.

Output/Measurement resolution: Voltage - 4'/2 digits
Current - 4 digits

Voltage source units (Vs): 2 channels

Voltage range Resolution Accuracy Max. Current

±20V ImV 100mA

±40V 2mV 0.1% + 0.05% 50mA

±IOOV 5mV 20mA

Current Range Resolution Accuracy Max. Voltage

±l00mA lOO~A 0.3%+(0.1 + 0.2 x 20V (I > 50mA)

Vout'/lOO)% 40V (20mA < I < 50mA)

±lOmA lO~

J-lOOO~ l~A

~lOO~A lOOnA 100V

±IO~ IOnA (I <; 20mA)

±lOOOnA InA 0.5% + (0.1 + 0.2x

±lOOnA 100pA Vout'/lOO)%

±IOnA IOpA 1% + (0.1 + 0.2x

±lOOOpA 1pA .. Vout'/lOO)% + 5pA

Description
The HP 4141 B DC Source/Monitor is designed for use as a system

component in user-designed semiconductor I-V or DC parametric
test systems. With its wide DC measurement range, high resolution,
high-speed measurement capabilities, remote sensing, and high accu
racy, the HP 4141 B will contribute towards quality improvement and
increased measurement throughput in the lab or on the production
line.

High Speed Measurements with High Resolution
Four source/monitor units (SMU's) coupled with two voltage

source units (Vs's), two voltage monitor units (Vm's), and one ground
unit (GNDU) make the HP 4141B equivalent to twenty one instru
ments. A stand-alone instrument capable of measuring dc parame
ters, the HP 4141 B features high resolution measurements
(SOfA/IOO/-tV) and a built-in timing controller. Typical time for a
curr~nt or voltage measurement, which includes data transfer, is ap
proximately 2Sms. A swept measurement (SI points) takes approxi
mately 490ms. High accuracy and high speed measurements,
especially in the low current range, are exclusive features of the HP
4141B.

High Reliability
The HP 4141B's high reliability significantly simplifies mainte

nance and reduces maintenance costs. To reduce system down time,
the HP 4141B is designed for on-site service. Performance verifica
tion and diagnostics software for user troubleshooting is also availa
ble.

Specifications
Measurement Unit

Source and monitor units (SMU): 4 channels (Kelvin connec
tion) Each SMU can be programmed to source voltage and monitor
current, or conversely to source current and monitor voltage.

SMU Range, Resolution and Accuracy



COMPONENT & SEMICONDUCTOR MEASUREMENT
Semiconductor Parameter Analyzer
Model 4145A

• Fully automatic, high speed dc characterization of
semiconductor devices and materials

• Four programmable stimulus/measurement units ca
pable of high resolution, wide range sourcing and sens
ing ... I: 1 pA~100 mA, V: 1 mV~100 V

• Built-in graphics analysis functions
-marker and cursor provide direct numeric readouts
-line function for automatic calculation of line gradi-

ent and X,Y axes intercept values
• Built-in flexible disc drive for permanent storage of us

er programs and measurement results

HP 4145A

Description
Designed for production line and laboratory use, the HP 4145A is

the electronics industry's first stand-alone instrument capable of com
plete dc characterization of semiconductor devices and materials. It
stimulates voltage and current sensitive devices, measures the result
ing current and voltage responses, and displays the results in a user
selectable format (graph, list, matrix or schmoo) on a built-in CRT
display. An on-board programmable calculator provides real-time
calculation of voltage/current dependent parameters, such as the cur
rent gain (hFE) and transconductance(gm) of transistors, which also
can be displayed on the CRT. A number of powerful graphic analysis
tools-marker, cursor, line function, interpolation-enhance the HP
4l45A's basic capabilities and provide fast, accurate analysis of semi
conductor devices, leading to increased production yields and im
proved device quality.

Four built-in stimulus/measurement units (SMUs) are the heart of
the HP 4l45A. Each SMU can be independently programmed to
function as either a voltage source/current monitor or a current
source/ voltage monitor. Thus, a bipolar transistor, for example, can
be completely characterized in common-base, common-emitter, and
common-collector configurations without changing connec
tions---only changing the SMUs' operating modes is required. The
HP 4l45A is also equipped with two voltage sources and two voltage
monitors for measurements on devices having more than four termi
nals, such as ICs.

DESIGNED FOR. ..
SYSTEMS

The HP 4145A can be controlled from the front panel, via the HP
IB (standard), or by measurement setups stored on flexible discs.

Displayed information-measurement setups, auto-sequence pro
grams, measurement results---<:an be dumped directly onto an exter
nal digital printer/plotter to obtain publication quality hard copies.
Also, measurement results can be sent via the HP-IB to a computer
for further processing.

Auto Sequence Programs
Measurement programs stored on a HP 4145A flexible disc can be

linked by an auto sequence program, making it possible to perform a
series of measurements with just one keystroke.

Four User-Selectable Display Formats to Suit the
Evaluation

Measurement results can be displayed in one of four display for
mats: GRAPHICS, LIST, MATRIX or SCHMOO. After measure
ment has been made and the results displayed, the softkeys can be
used to access various analysis functions for complete device evalua
tion. These functions include MARKER for numeric readout of mea
sured value at any point along a plotted curve, CURSOR for numeric
readout of value at any graphic point and for line positioning,
STORE /RECALL for overlay comparisons, AUTO SCALE for op
timum graphic scaling, and LINE FUNCTION for direct readout of
line gradient and X-Y axes intercept values.



COMPONENT & SEMICONDUCTOR MEASUREMENT
Switching Matrix
Models 4145A,4085M

Voltage Monitors (Vm) Characte~istics:2 units
Voltage Measurement Range, Resolution and Accuracy

Measurement
Resolution AccuracyVoltage Range

± 2 V 100 ~V ±(0.5% 01 reading +10 mY)
±20 V 1mV ±(0.2% of reading +10 mY)

HP 4085M

Specifications
Switching Matrix
DUT Pins: From 12 to 48 pins can be installed.
Instrument Ports:* Eight instrument ports are included.

Low Leakage SMU Port: I ea. (Port I)
SMU Ports : 3 ea. (Port 2 - 4)
Vs Ports : 2 ea. (Vs Port 1 and 2)
Vm Ports : 2 ea. (Vm Port I and 2)

*SMU: Stimulus Measurement Unit
Vs : Voltage Source
Vm : Voltage Monitor

Maximum Voltage between Instrument Ports: ±220 Vdc
Maximum Current at each DUT Pin: ±500 rnA dc

Switching Matrix

SWitching Matrix Controller

HP 4085M Description
Combining the HP 4085M switching matrix with the HP 4145B

Semiconductor Parameter Analyzer produces a 1 pA, I mV switching
system capable of 48-pin high resolution semiconductor testing.

A design which minimizes both noise and leakage current means
exceptional built-in dc measurement capabilities and the realization
of 1 pA resolution measurements at anyone of the 48 pins.

The software included with the system makes it possible to freely
switch anyone of the eight instrument ports to anyone of the test pins
from the system controller. A number of fixtures are available for
wafer and various packaged device measurements. The HP 4085M
retains the HP 4145 B's full measurement capabilities to obtain highly
reliable wide range dc parameter measurements.

lout IS SMU output current In amps.
Vout is SMU output voltage in volts.
'50 fA resolution in current monitor mode.
1. Accuracy specifications are given as ±% of reading or setting value ±% of range.
2. Accuracy tolerances are specified at 25'C ±5 'C, after a40 minute warm-up time, with AUTO

CAL on, and specified at the rear panel connector terminals referenced to SMU common. Tol
erances are doubled for the extended temperature range of 10'C to 40'C.

Voltage Sources (Vs) Characteristics: 2 units
Voltage Output Range Resolution and Accuracy,

Output Voltage
Resolution Accuracy

Max. Output
Range Current

±20 V 1mV ±(0.5% of setting 10 mA
+10 mY)

HP 4145A Specifications
Stimulus measurement unit (SMU): four SMUs are built in
to the HP 4145A. Each SMU can be programmed to source voltage
and monitor current, or conversely to source current and monitor
voltage.
Output/measurement resolution: voltage, 4Y2 digits; current, 4
digits
Maximum capacitive load: 1000 pF
SMU Range, Resolution and Accuracy

Voltage Range Resolution Accuracy'·· Max. Current

±20 V I mV ±(0.1%of reading + 100 mA

±4OV 2 mV 0.05% of range + 50mA

± 100 V 5mV 0.4 nX 'out) 20 mA

Current Range Resolution Accuracy'·· Max. Voltage

± 100 mA lOO~ 20V(I> 50mA)
40 V(20 mA <I ~ 50 mAl

100 V(I <20 mAl

± 10mA 10~ ±[03% +(0.1 +0.2
±1000~ I~ X Vout/lOO)%]
± lOO~ 100 nA
± 101lA 10 nA 100 V

±1000 nA InA ± [0.5% +(0.1 +0.2
± 100 nA lOOpA X Vout/l00)%I
± 10 nA 10 pA ±[I% +(0.1 +0.2
±IOOO pA I pA' X Vout/lOO)% +5 pAl

N/C

Price
$l9.300

General Specifications
Power Requirement: 100/120/220 V ±IO%, 240 V + 5% - 10%,
48 - 66 Hz, 130 VA max.
Dimensions: 426 (W) x 134 (H) x 432 (D) mm (Switching Matrix

Controller),
406 (W) x 210 (H) x 380 (D) mm (Switching Matrix)

Weight: Approx. 25.3 kg (56 Ibs) (Switching Matrix Controller),
Approx. 8 kg (18 Ibs) (Switching Matrix)

No. of Measurement Steps: 512 for a single VAR I sweep,
Max. 570 for a multiple sweep

Analysis
Calculation: two user functions can be input and keyboard calcula
tions can be done using the following II operators: +, -, *, /' v-:
EXP, LOG, LN, ** (power), ABS (absolute) and ~ (differential).
Analysis functions: overlay comparison with STORE/RECALL,
Marker, Interpolate, Cursor, Auto scale, Zoom function (<-~, ~<-,

il, In, Line and Move Window.

General Specifications .
Operating temperature range: + 10°C to +40 °C; ::;70% RH at
40°C, permissible temperature change::; 1 °C/5 min.
Power requirements: 100/120/220 V ± 10%; 240 V - 10% + 5%;
48 to 66 Hz; 270 VA max.
Dimensions: 426 mm W x 235 mm H x 612 mm 0 (16.75" x 9.06" x
24.1 ").
Weight: 27 kg (59 Ib) approximately.

Accessories Furnished
HP 16058A Test Fixture
HP 04145-61501 Disc Set
HP 04145-60001 Connector Plate
HP 04145-61622 Triaxial Cable (3m), 4 ea.
HP 04145-61630 BNC Cable (3m), 4 ea.
HP 04145-61623 Shorting Connector

Ordering Information
HP 414SA Semiconductor Parameter
Analyzer
Opt.OSO/060: 50Hz/60Hz Line Frequency

System Controller
Required Controller: HP 9000 Series 200 Desktop
(model 216S or 236A/S).
Required Memory Size: >320 KByte,
Language System: BASIC 2.0 or later version

Ordering Information
HP 408SM Switching Matrix (does not include con
troller)
Opt. 001: 12-pin system
Opt. 002: 24-pin system
Opt. 003: 36-pin system
Opt. 004: Add one pin
Opt. 016:* 31/2" system software disc
Opt. 036:* 51/4" system software disc

* Must order either OPT. 016 or OPT. 036
Refer to the 408SM data sheet for details.

Computers

Price
$34.100

$-14,400
$-9,600
$-4,800

$400
$0
$0



COMPONENT & SEMICONDUCTOR MEASUREMENT
pA Meter/DC Voltage Source
Model 4140B

• 3 basic semiconductor measurements:
I, I-V and quasi-static C-V

• Two programmable voltage sources

LINE

(lnO 4QN

r
'--J

• Basic accuracy: 0.5%
• High resolution: 0.001 x 10 12

• HP-IB standard

HP 41408

Description
The HP 4140B pA Meter/DC Voltage Source is another in Hew

lett-Packard's new generation of Component Measurement instru
mentation. It consists of an extremely stable picoampere meter and
two programmable dc voltage sources, one of which operates as a
ramp and staircase generator as well as a dc source. These features
make the HP 4140B ideal for making dc characteristic measurements
such as leakage current, current-voltage characteristics and quasi
static C-V measurements required by the semiconductor industry for
new product development and for improving production yields. It is
equally useful in measurements of electronic components and materi
als to determine leakage currents or insulation resistances.

The HP 4140B can contribute to the development, production and
quality control of semiconductor devices and to the improvement in
the reliability of electronic components and equipment.

Stable pA Measurements
Stable picoampere measurements can be made with the HP 4140B

with a maximum resolution of 1O-15A. This is made possible by a new
measurement technique in conjuction with an offset current capabil
ity, low noise test leads, and an electrostatic and light shielded test
fixture. These features provide both stable and fast picoampere mea
surements.

This measurement technique is very useful in making small leakage
current measurements and determining dc parameters of semicon
ductor devices or measuring the insulation resistance and leakage
current for dielectric absorption measurements necessary in the
analysis of capacitors or insulation materials.

Synchronized I-V Measurements
The HP 4140B makes automatic, synchronized current-voltage

measurements that have required a large instrumentation system in
the past.

The two voltage sources in the HP 4140B operate over a range of
-100 V to +I00 V with a maximum resolution of 10mV. One oper
ates only as a stable dc source while the other generates a staircase
voltage, a precise ramp or a stable dc level.

By adding precise, programmable timing capability, we can now
make fast, accurate I-V and C-V measurements. Device stabilization
times, (time between the applied voltage and the subsequent current

measurement) can now be programmed from the front panel of the
HP 4140B or via the HP-IB bus.

Quasi-Static C-V Measurements
Automatic quasi-static C-V measurements are easily accomplished

by the ramp voltage capability of the HP 4140B. This measurement is
highly significant in evaluating basic semiconductor characteristics.

The HP 4140B operates over a capacitance range of 0.1 pF to 1999
pF with a dc voltage ramp rate of I mV/s to I V/s in I mV/s incre
ments. Capacitance, which is calculated from the measured current
divided by the ramp rate, can also be provided as a percent of the
capacitance of the oxide film (Cox) over a range of 0.0 to 199.9%. By
providing the output voltage at each capacitance measurement point,
we have the dc (quasi-static) C- V characteristics of the device under
test.

HP-IB Capability
Interfacing the HP 4140B to an HP-IB system improves measure

ment efficiency and takes advantage of its high speed (approx 5 ms)
measurement rate. Such a system will minimize measurement time of
dc parameters of semiconductors and the insulation resistance and
leakage current of electric components and materials. This allows
rapid feedback to production for fast evaluation of a new device in the
development stage.

Specifications
Measurement functions: I, I-V and C-V
Voltage sources: two separate sources (VAand VB)

VA: ±IOO V programmable source/function generator
VB: ± 100 V programmable dc voltage source

Measurement Function/Source Selection

Function VA VB
I JA /~ -- (DC)- --

I-V JA /~ --- --
C-V JA (DC)



N/C
$280
N/C
$150

Price

$65
$35
$90
$47

$7,950

Ordering Information
Accessories
UP 160S3A Test Leads (furnished)
UP 160S4A Connection Selector
UP 160SSA Test Fixture (furnished)
UP 160S6A Current Divider (l 0: 1)
Options
Opt 907 Front Handle Kit (HP PIN 5061-0090)
Opt 908 Rack Flange Kit (HP PIN 5061-0078)
Opt 909 Rack & Handle Kit (HP P/N 5061-0084)
Opt 910 Extra Manual

HP 4140B pA Meter/DC Voltage Source

Accessories Available
HP 16054A connection selector: provides a simple method to se
lect appropriate connection of low lead for the pA meter section.
HP 16056A current divider (10:1): for use only on the 10 rnA
range to extend the measurement capability to 100 rnA.

Accessories Furnished
HP 16053A test leads: consists of one triaxial cable, two each BNC
BNC cables and one connection plate with mating female panel
mount connectors. Cables are one meter in length.
HP 16055A test fixture: for general device measurements. Provides
electrostatic and light shielding for stable pA measurements.

General Information
Power: 100, 120,220, V ±10%,240V +5%-10%;48-66Hz, 135 VA
max
Size: 426 mm W x 177 mm H x 498 mm D (16.5" x 7" x 19.6").
Weight: 14.4 kg (31.7lb)

Analog Output I, C and VA

Accuracy: ±(0.5% + 20 mY)
Low pass filter: 3 position: OFF, 0.22 s ±20% and Is ±20% applied
to both VA and IIC data outputs
Pen lift output: TTL low level (~0.8V) during sweep period in I-V
and C-V functions
Recorder output scaling: pushbutton scaling of lower left and up
per right limits of X-Y recorder

HP-IB Interface
Remote controlled functions: measurement function, current
range, integration time, I data output trigger, voltage sweep controls,
current limit, VAand VB voltages, zero (offset), self test and parame
ter settings (voltages, sweep/hold/delay times)
Data Output

Measured data (I, C and VA),
Voltage setting (VAand VB),
Parameter settings

, ± (% of rdg. +counts), 23'C

Current ranging times'; 20 ms to 7.76 s. (longer ranging time
needed for large changes in input signal level, especially on lowest
current ranges).
'When FILTER is on, current ranging time increases 60 ms (50 Hz power line) or 50 ms (60 Hz
powerlinej

Warm-up time: ~ 1 hour
Common mode rejection ratio: 2120 dB (~2 counts)

Range
Integration Time

Short Medium
10-2 _ 10 8 0.5 + 3 0.5 + 2

10 ' 0.5 + 3 0.5 + 3

10-10 2+4 2+3

10 II 5 + 10 5 +4

10-12 5 + 20 5 + 10

Reference Data
Current Measurement
Current Measurement Accuracy·

Function V~ Va

I fA /~ =-=-= IDC)

I-V fA /~ -- --
c-v fA (DC)

10-11 5 + 3 80 320 1280

10' 12 5 + B 160 640 2560

Range Accuracy' Integration Time" (ms)

± (% of rdg. +counts) Short Medium long

Accuracy for long integration time. noc ± SoC. numidity s 70%. For snort and medium inte
gration time, see reference data section.
Integration times specified at 50 Hz. For 60 Hz operation, multiple time by 'I,.

10-2
- 10-' 0.5 +2 20 80 320

10-10 2+2

easurement Accuracy/Integration Time

oltage sweep: auto or manual (pause)
urrent Measurements
splays: current, 3\'2 digits with 2 character annunciator. Voltage,
2digits.
easurement range: ±O.OOI x 10~12A to 1.000 X 1O-2A full scale
II ranges.

verrange capability: 99.9% on all ranges.
ange selection: auto (lowest current range is selectable) and man
1

Voltage ranges (VA and VB): 0 to ± 10_00 V and 0 to ± 100.0 V in 2
anges, auto range only.

Maximum current: 10 rnA, both sources.
Voltage sweep: auto and manual (pause), up/down step in manual
pause) mode. Sweep abort standard.

Operating Parameter Setting Ranges
Start voltage and stop voltage: 0 - ±1O.00 V, 0.01 V steps; 0 
±100.0 V, 0.1 V steps
Step voltage: 0 - ± 10.00 V, 0.0 I V steps; 0 - ± 100.0 V, 0.1 V steps
Hold time: 0 - 199.9 seconds in 0.1 s increments; 0 - 1999 seconds
in 1.0 s increments
Step delay time: 0 - 10.00 seconds in 0.01 s increments; 0 - 100.0
seconds in 0.1 s increments
Ramp rate (dV /dt): 0.001 V/s - 1.000 V/s in 0.001 V/s incre
ments

Accuracy (at 23°C ±5°C)
Output voltage: ± I 0 V, ±(0.07% + 11 mV); ± 100 V, ±(0.09% +
110 mV)
Linearity: typically 0.5%,0- ±IO V; <5 %, >10 V.
Current limit: 100 Jl,A, I rnA and 10 rnA, ±IO% (VA and VB)
Output terminals: BNC; L-GND

DC Voltage Sources
Output Modes, VA and Va

ero offset: cancels leakage current of test leads or test fixtures.
ffset range: 0 to ± 100 X 10-15A.
rigger: INT, EXT and HOLD/MAN

nput terminal: triaxial
apacitance-Voltage (C-V) Measurement

Measurement ranges: 0.0 pF - 100,0 pF and 200 pF - 1000 pF full
cale in two ranges; 99,9% overrange
anging: auto
oC: capacitance change of device under test is displayed as a percent
f the set value of the oxide capacitance (Cox = 100%)
oC range: 0.0% - 199.9%
ox setting ranges (2 ranges): 0.1 pF - 199.9 pF and 200 pF 
999 pF

Capacitance calculation accuracy: accuracy is dependent on ac
uracy of both the current measurement and ramp voltage,
ero offset: cancels stray capacitances of test fixtures and test leads.

Offset range: 0 to 100 pF
High speed I data output: available with HP-IB interface only.
Outputs current measurement data at 4 ms intervals (max rate).
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COMPONENT & SEMICONDUCTOR MEASUREMENT
1 MHz C Meter/C-V Plotter
Model 4280A

• Built-in sweepable dc bias source and timer for C-V
(Capacitance-Voltage)/C-t (Capacitance-Time) mea
surements

• High speed C-t measurements with minimum measure
ment interval of 10 ms (10 IJ.S if an external pulse gener
ator is used)

• Basic C measurement accuracy: 0.1%
• Test lead extension up to 5 m
• 51f2-digit display resolution (option) for C measurement
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Description
HP's 4280A 1 MHz C Meter/C-V Plotter measures the capaci

tance and conductance of semiconductor devices and materials as
functions of applied voltage (C-V) or time (C-t). The HP 4280A con
sists of a precision I MHz CoG meter, a programmable dc bias source
that can be swept in staircase fashion, and accurate timing control.

C-V and C-t Measurements
The HP 4280's internal dc bias source has a range of 0 V to ± 100 V

with I mV resolution on the most sensitive range. Various measure
ment parameters for C-V and Cot measurements-hold time (bias
pulse width) and delay time (measurement interval)-can be manu
ally set from the front panel. Or these parameters can be set under
program control via the HP-IB. Settable range for Cot measurement
interval is 10 ms to 32s with a best case resolution of 10 JLS. If an
external pulse generator is used, however, measurement intervals as
short as 10 JLS can be set. Up to 9999 readings can be set for a Cot
measurement. These capabilities make it possible for the HP 4280A
to measure the Cot characteristics of virtually any device.

High Speed C-t Measurement
A special sampling integration technique employed in the HP

4280A provides measurement intervals as short as 10 JLS using an ex
ternal pulse generator, such as the HP 8112A or HP 8160A, to pro
vide the bias pulse. Short measurement interval makes the HP 4280A
applicable to Deep Level Transient Spectroscopy (DLTS) measure
ments, which are commonly used to analyze the physical characteris
tics of semiconductors.

Precision, High Resolution Measurements
The HP 4280A measures capacitances up to 1.900 nF, over three

ranges, with 0.001 pF resolution on the most sensitive range. Conduc
tance up to 12 mS can be measured with a maximum resolution of
10 JLS.

C and G measurements are made at I MHz. AC signal level is
selectable between 10 mVrms or 30 mVrms, suitable for semiconduc
tor measurements. Basic measurement accuracy is O. I%. Maximum
display resolution is 4Y2 digits. With Option 001, however, display
resolution for capacitance is 5Yl digits.

The accuracy and resolution of the HP 4280A satisfy the stringent
requirements of laboratory and Rand D measurements, which re
quire the detection of minute changes in device characteristics.

Probed Measurements On Wafers
HP's 4280A has an automatic error correction function that makes

it possible to use test leads up to 5 m long (HPP/N 8120-4195). The
HP 4280A can measure either floating or grounded devices. Thus, the
HP 4280A can be connected to a wafer prober and still provide stable,
accurate C and G measurements.

Easy, low Cost Systemization
HP-IB is standard on the HP 4280A. So, a process evaluation sys

tem or a lab automation system capable of evaluating the physical
characteristics of semiconductor devices can be easily constructed.

The HP 4280A is equipped with analog outputs to allow users to
plot device characteristics on an X-Y recorder or large screen display.

Specifications (refer to data sheet to complete specifications)

Measurement functions' C C-V and Cot
Function Available Internal

Basic Function Selection de Bias Function
Conly, Gonly

C CoG only OFF. = (DC)

C·V
/,1\C·V G-V

C&G·V

C·t
11 .= (DC), OFFCot G·t

C&G·t

C Measurement
Test Signal

Frequency: I MHz ±0.01 %
OSC level: 30 mVrms or 10 mVrms ±10%

Measurement terminals: two-terminal-pair configuration (High,
Low and Guard).
Connection mode: sets connection configuration between DUT
(floating/grounded) and measurement circuit.

Ranging: auto or manual
Error Compensation

Cable length: 0 m, I m or 0-5 m. The standard cable (HP P/N
8120-4195) up to 5 m can be internally compensated.
Zero open: compensate stray capacitance and conductance at the
test fixture.
External error compensation: compensate errors by external
computer to eliminate other error factors not listed above.

Measurement speed: FAST, MED or SLOW
Trigger: Internal, External or Hold/Manual
Internal dc bias mode: OFF or= (DC)



Measurement Range/Resolution/Accuracy
ACl:uracy'

Range' Retellullon' Max. Display' ±(% of rdg + counts)

OSC: 30 mV OSC: 10 mV

10 pFI100 ~S
0.001 pF 19.000 pF ±(O.l% + 5) ±(0.2% + 5)
0.01 ~S 120.00 ~S ±(0.2% + 5) ±(0.3% + 5)

100 pFII mS
0.01 pF 190.00 pF ±(O.l% +3) ±(0.2% + 3)
0.1 ~S 1.2000 mS ±(0.2% + 3) ±(0.3% + 3)

I nFl10 mS5 0.1 pF 1.9000 nF ±(O.l% + 3) ±(0.2% + 3)
0.001 mS 12.000 mS ±(l.2% + 3) ±(1.2% + 3)

, 100 pFl1 mS and 1nFll0 mS ranges only in grounded measurement.
'When measurement speed is set 10 FAST (10 mV/30 mV) or MED (10 mV), resolution and Max.

display become 1digit less (3Y, digit display).
'Appro•. 50 pF at 100 pF/1 mS range and 1.76 nF at 1nFll0 ms range in grounded measure

ment. Error correction to ollset residuals will reduce maximum value which can be measured.
• Accuracy is specilied at UNKNOWN terminals and at the end 01 HP 16082A Test Leads (1 ml
after warm-up ~30 min., at temperature 23'C ±5'C, zero open calibration is performed, and
CORRECTION Is enaDled, Front panel settings are C-G, FLOATING and 0 m or 1 m (CABLE
LENGTH). Some errors will be added at other settings (refer to data sheet), Caccuracy is spe<;i
lied when 0 < 0.05 and Gaccuracy is spe<;ified when counts 01 C< 11100 of range. Error double
at O'C·55'C.

•Add 0,1% 01 rdg lor Cand 0.2% 01 rdg tor Gwhen HP 16082A Is used.

C-V Measurement
Function: measures CoY, G-V or C & G-V characteristics using in
ternal staircase bias.
Measurement speed: FAST, MED or SLOW
C-t Measurement
Function: measures C·t, G-t or C & G-t characteristics using inter
nal and/or external pulse bias source.
Internal measurement mode: Burst or Sampling Mode automati
cally selected.

Burst mode: apply one pulse then make repetitive measurement
with specified time interval between measurements.
Sampling mode: repeated pulse with single samples between
pulses, Delay between application of measure voltage and sample
can be specified.

Measurement speed: FAST or MED
DC Bias Source
Output Mode: f\., ./, fl ,= (DC) or OFF
Output Voltage Range/Resolution/Accuracy

Other
HP-IB: not just IEEE-48B, but the hardware, documentation and sup
port that delivers the shortest path to a measurement system.

Data output format: ASCII or Binary
Block mode output: can make C-V/t characteristics measure
ment and store measured data (C-V/t or G-V/t Function: 680
data, C & G-V/t Function: 400 data) into the internal data buf
fer. Then, packed data can be output.

Recorder Output
Output voltage: ± I0 V for C, G and V/t data
Accuracy: ±(% of output voltage + V)

Cor G: ±(0,5% + 20 mY)
Y or t: ±(0.15% + 40 mY)

Self test: verifies normal measurement operations (not including cal
ibration)

Options
Option 001: High Resolution Offset Capacitance Measurement

Function: increase C measurement resolutions by one digit with
offset reference value.
C offset range: 0 pF-1023 pF (I pF increment). C offset value can
be set by measured data or numeric key.

General Specifications
Operating temperature range: O°C to 55°C; 95% RH at 40°C
Power requirements: 100/120/220 V ±1O%, 240 V + 5% - 10%;
48 to 66 Hz; 140 V A max.
Dimensions: 426 mm W x 177 mm H x 498 m D (16.5" x r x 19Y)
Weight: 15.3 kg (33.7 Ib)

Accessories Furnished
HP 16080A: Direct Coupled Test Fixture

Reference Data
Measurement Time

When measured values are displayed on the front panel and the re
corder outputs are used, measurement times in parentheses apply.

Measurement Function
MEASSPEED

C.G C G
FAST 30 (70) 10 (30) 10 (30)

MED 70 (110) 40 (60) 35 (55)

SLOW 400 (440) 270 (290) 220 (240)

Residual L-R compensation: error compensation for residual L-R
(max, 19 /lH/ 190 Q) is available using an external controller.
Internal DC Characteristics of High and Low Unknown Termi
nals (Without DC Bias)

Maximum offset voltage: ± I mV
Maximum allowable current: 100 rnA

Internal DC Bias
Settling time (99.9% of final value): 0.05 X voltage swing (V)+
1.7 (ms)
Maximum output current: ±6 rnA

Hold lime/step delay timelthltd: 0.02% (basic accuracy)
Response time of the EXT SLOW bias circuit (99.9% of final
value): 100 iJS
Option 001

C offset accuracy: ±(29'0 of reference value +0.5 pF) can be com·
pensated by CORRECTION ENABLE key.

Voltage Retellutlon Accuracy'
Range ±(% of setting + volts)

±1.999 V I mV ±(0.2% + 0.01 V)

±19.99 V 10 mV ±(OJ%+ 0.02 V)

±100,0 V 100 mV ±(0.1% + 0.1 V)

*at23'C ±5'C, at O'C -55'C errOr douDles

Staircase Sweep Parameter Settings (C·V Basic Function
Only)

Start/stop voltage: 0 V-±IOO V (max. 1 mV resolution)
Step voltage: 0 V-200 V (max, 1 mV resolution)
Hold/step delay time (th/td): 3 ms-650s (max. I ms resolution)

Pulse Bias Parameter Sellings (C-t basic function only)
DC/pulse/measurement voltage: 0 V-±100 V (max. I mV res
olution)
Number of readings: 1-9999
Hold time (th): max. 10 /lS resolution

Internal bias: 10 ms-32 s
Ext bias slow: 50 /ls-32 s
Ext bias fast: 10 /ls-32 s

Delay time (td): 10 /ls-32 s (max, 10 /lS resolution)
Burst Mode

Non Block Mode

Function Meas. Block
Data FormatSpeed Mode

Binary ASCII

Cot FAST 10 ms·32 s 20 ms-32 s 150 ms·32 s
G-t MED

FAST 50 ms-32 s 200 ms-32 s

C&G-t MED 100 ms-32 s 250 ms-32 s

Sampling Mode
Ext bias slow: 200 /ls-5 s
Ext bias fast: 10 /lS-5 s

Math functions: displays measured C/G values as differential values
(A), % ratio (%) or differential % (A%) of the reference value.

Ordering Information
Opt 001 C-High Resolution (not field installable)
HP 160111A Test Leads, 2 m double shielded, BNC
HP 16082A Test Leads, I m, BNC
HP 16083A Pulse Bias Noise Clipper

HP 4280A 1 MHz C Meter/C-V Plotter

Price
$335
$550
$190
$280

$8380



COMPONENT & SEMICONDUCTOR MEASUREMENT
Parameter Extraction Software
HP 94445A rECAP Software

• Shortens IC Design Time
• Improves Circuit Designs
• Lowers Chip Costs

e
~

OESI';:;NEO~OR. ..
SYSTEMS

POWERFUL TECAP SOFTWARE REDUCES
SEMICONDUCTOR DESIGN TIME
rECAP Bridges the Gap Between Engineering and
Production

You need accurate transistor model parameters to generate precise
circuit simulations for IC design. TECAP - Transistor Electrical
Characterization and Analysis Program - gives you these model pa
rameters quickly and easily. TECAP shortens your IC design cycle
and saves valuable engineering and production resources.

TECAP system hardware performs I-V and C- V measurements on
your developmental wafers or discrete transistors. TECAP software
transforms the measured data into transistor model parameters. Be
cause the model parameters precisely match your particular fab tech
nology, they provide the most accurate basis for circuit simulation
and yield better IC designs.

Because you begin wafer fabrication with a superior design, only
minimal adjustments may be necessary at this stage. You save valu
able engineering and production resources by eliminating wasteful
fab runs.

Powerful Yet Friendly
The TECAP software uses the computing power of the HP 9000

Series 200 PASCAL workstations. The software, written in PAS
CAL 3.0, is menu-driven and requires no programming expertise.
The program is simple to learn and commands don't have to be mem
orized. TECAP offers the user a unique "integrated" solution, where
measurements, parameter extraction, device simulation, and plotting
routines are included in one unified program.

The complete set of commands and configuration information may
be saved or retrieved from a disc. You can create macro command
sequences to execute many tasks with the touch of one key. These
tools let you create a customized, turnkey system to enhance your
design capability.

TECAP Gives You The Technical Advantage
TECAP can model sub-micron geometry transistors using the

UCB Level 1,2,3 MOS transistor models. Developed at the Universi
ty of California, Berkeley, these models can simulate second-order
effects such as channel-length modulation and offer direct compati
bility with the UCB SPICE circuit simulator program. For bipolar
analysis, TECAP supports the well-proven Ebers-Moll and Gummel
Poon model equations. These equations take second-order effects into
account and also offer direct compatibility with the UCB SPICE cir
cuit simulator.

With TECAP, you can enter' your OWN model equations into the
program to be compatible with your proprietary circuit simulator or
new processes. HP gives you access to the needed TECAP code mod
ules and step-by-step documentation for quick insertion of your
model. TECAP provides you with the ideal interactive environment
you need to effectively develop and test your new model equations.

TECAP's optimizer precisely extracts model parameters from
measured data by evaluating a non-linear, least-squares fit algorithm
(Levenberg-Marquardt). After computing the model parameters,
you can use the one-transistor device simulator to verify accuracy.
The simulator takes into account the external resistances of the tran
sistors and solves an admittance matrix to give you meaningful, prac
tical simulations.

Choose The System Thats Right For You
TECAP supports a wide range of measurement hardware. The HP

4l45A Semiconductor Parameter Analyzer is used for I-V measure
ments and the HP 4280A C-meter takes care of C-V measurements.
TECAP can also run on the HP 4062B or HP 4063A Semiconductor
Parametric Test Systems. TECAP also supports automatic wafer
probers, switching matrices, disc drives, printers, and plotters to give
you increased flexibility.

You can depend on HP to provide you with worldwide application
consulting, hardware support services, and software support services
to maintain your TECAP system and keep it working for you.



RECOMMENDED TECAP SYSTEM HARDWARE

HP 4145A Hp.IB C
Semiconductor I--....--_~ Tech~:.~~:mputer

'.fame'., Analyzer

HP 91330
Wlnchester/3.5"

Disc Drive

Other HP-IB
Compatible
Insfruments

HP 7415A
Graphlcs Plotte,

HP 2611G
Graphics Printer

HP 4280
i-MHz C meter

Automatic
Probe
StationL J

TECAP InkrlK.. to • manu.I
probe ,tltlon or In lutomatle
probe ,tatlon. CnoOie ln~ rlgnl
one for your application.

6 maximum
8 maximum
I maximum
I maximum

15 maximum
14 maximum

495
2.240
6.080

9,000
34.100

12,470
3,495

3,345
1,640
1.895

78.600

84.600

20.000

19,300
8.380

15.590
N/C
3.300

975
500

80-100

Prices

Series 200 Technical Computer
Personal Modular Computer

Semiconductor Parameter Analyzer
1 MHz C MeterIC-V Plotter
Series 200 Technical Computer
PASCAL 3.0 Language System
I Megabyte RAM (2 required)
Floating Point Math Card (optional)
DMA Controller Card (optional)
Winchester /3.5" Microfloppy
Combination System
(optional)
Graphics Printer (optional)
6-Pen Graphics Plotter (optional)
HP-IB Cables (I required per
instrument and peripheral. A-1m,
B-2m, C-4m, D-D.5m)

HP408SM

Controllers:
HP 9836A
HP9817A

Printers:
HP 222SA ThinkJet Personal Printer
HP 2673A Intelligent Graphics Printer
HP 9876A Thermal Graphics Line Printer

Probe Stations: (must be ordered from the manufacturer)
Rucker & Kolls Model 681A Probe Station (IEEE-488 External
Control)
Rucker & Kolls Model 1032 Probe Station (IEEE-488 Option)
Electroglas Modell034X Probe Station (IEEE-488 Option D)
Electroglas Model 200lX Probe Station (IEEE-488 Option)

HP4062B

HP427SA

Support:
For information on the support services available, please contact

your local HP Sales Office.

Other Supported Hardware
Measurement EqUipment:
HP 4063A Semiconductor Parameter Analysis

System
Semiconductor Parametric Test
System
Multi-Frequency LCR Meter (Opt.
001)
Switching Matrix

HP2671G
HP747SA
HP 10833
A/B/C/D

Hardware:
HP 414SA
HP4280A
HP 9836C
HP9861SB
HP982S7A
HP9863SA
HP 98620B
HP9133D

Ordering Information
Software:
HP 9444SA TECAP Software (Volume discounts

are available. Please contact your
local sales office for more
information.)

Simulation: voltage, current capacitance
eight nodes maximum (4 device terminals plus 4 series resistances)

Available models: UCB MOS Level 1,2,3
UCB Bipolar
Diode
PN Junction Capacitance
MOS Gate Capacitance
Classical MOS

compatible with user-defined models
interactive simulation
User-definable models
User-definable instruments
User-definable switch matrix
User-definable prober
User-definable commands
User·definable macros

Operating Characteristics
Operating system: HP Series 200 Pascal 3.0
Media: 3.5" double-sided microfloppy or 5.25" minifloppy
Memory required: 2 megabytes
Data space: up to 18,432 measured and simulated data points
Measurement: voltage, current, capacitance
Extraction:

Interactive parameter optimization
-Levenberg-Marquardt algorithm for non-linear, least-squares fit
-constrained optimization
-simultaneous optimization of up to 15 parameters for a set of
1024 data points, maximum

-compatible with user-implemented models
Pre-defined parameter extraction

-initial value estimation
-automatic optimization of model parameters
UCB level 2 MOSFET model

-classical parameters
-short-channel parameters
-narrow-width parameters
-saturation parameters
-external resistances
-junction capacitances

UCB bipolar model
-external resistances
-junction capacitances

Early voltages
-forward and reverse

Gummel parameters
-forward and reverse



COMPONENT & SEMICONDUCTOR MEASUREMENT
Memory Test System
Model 9430

• High accuracy and stability
• Compact design
• Low programming costs

e

• Hardware independent program development
• Multi User System

HP 9430 MEMORY TEST SYSTEM

Description
The HP 9430 Memory Test System is the result of years of experi

ence in Ie design, and in the manufacturing of high quality test
equipment and computers. This general-purpose memory test system
is designed for high performance, reliability, and long-term stability.
It is a versatile and economic solution for testing most common semi
conductor memories in manufacturing and end-user environments.
Whatever your devices are, it delivers measurement results very accu
rately and efficiently.

In addition, system flexibility allows easy upgrading to meet both
your present and future test requirements. Your initial investment is
thus well protected.

The system software sets new standards in user friendliness. It
~akes programming and operation of the HP9430 an easy task, cut
tmg down operating costs and by increasing the productivity of the
system programmer.

As described in the following pages, the HP9430 is a complete sys
tem. A standard HP computer is an integral part of the memory tes
ter. This permits operation in both stand-alone, and networked
environments. The multi-user, multi-tasking capability supports si
multaneous operation of terminals and a variety of peripherals, with
out sacrificing throughput in production test.



COMPONENT & SEMICONDUCTOR MEASUREMENT
Memory Test System

Model 9430

• +1- 400ps Driver Skew
• +1- 1,8 ns Overall Timing Accuracy
• 16 MWords Address Range

Hardware

Accuracy/Stability
The HP 9430 offers excellent pulse performance and timing accu

racy to make test results and data correlation more dependable. Data
Driver skew better than +/-400 ps and an Edge placement within
+ / -600 ps characterize the typical performance in a normal environ
ment. You can easily verify access times with the system Overall Tim
ing Accuracy (OTA) of typically +/- 1.8 ns. This is usually found
only in larger and more expensive systems.

The system is ideally suited for non critical environmental condi
tions. Its worst case specifications are valid for a temperature window
of ±/ I0° C within the specified operating range of + I00 to +40 0 C.

Timing System
256 timing cycles can be simultaneously stored, eliminating the

need for reloads. Cycle boundary crossing into the next cycle is possi
ble, and 26 timing edges allow generation of complex waveforms. The
period is in a range of 96 ns to 32 us, with a resolution of 500 ps.

Pattern Generation
Patterns of the N, N3/2, N2 and other types can be generated

through an Algorithmic Pattern Generator for up to 16 MWords and
12 data bits at a IO MHz cycle rate. A standard Pattern Library is
included with the system.Optionally available are a one Megabit
truth table RAM for ROM testing and a catch RAM for enhanced
error control and bit mapping.

Reliability by design
Built-in quality provides maximum availability of the HP 9430 to

perform testing tasks throughout the year. A one year interval for
calibration and preventive maintenance is the result of careful design,
tight component monitoring, and comprehensive production test pro
cedures. An exhaustive diagnostic program verifies proper system
performance down to board level. Typically this takes less than 4 min
utes without the need for extra hardware.

Compactness
The controller, mass storage and a single card cage for all main

frame boards are contained in one cabinet. The result is a reduced
component count, low system complexity, improved reliability and
simplified service.

• Application oriented Programming
• Independent Software Modules
• Graphics Capabilities

Software

Multi User System
An HP 9000 series 200 computer is part of the HP 9430 system.

The system does not depend upon an external host computer. This
computer and the HP-UX' operating system offer all the capabilities
of a modern multi-user system. Up to four work stations for simulta
neous program development and testing are supported. The standard
computer memory size of I MByte can be increased to 7,68 MByte,
depending on the operating needs.

ModUlarity
The system software consists of independent modules, which highly

reduces program complexity. The Configurable Command Level
(CCL) serves as the main user interface. It provides menus for access
to all modules in order to set up parameters and programs which are
subsequently linked into a complete test program. With CCL, users
do not need knowledge of HP-UX1 to develop test programs and to
run them on the HP 9430.

CCL screens can be configured to match different user needs. Spe
cial operator panels, for example, can be developed for users who do
not need access to programming functions.
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Hardware independent program development
The software modules include simulation and error checking fea

tures. Thus programs can be developed close to their final structure
without use of the actual tester hardware. This saves costs, since the
system can run in the production environment with test engineers de
veloping programs at the same time.

Test Program Debugging
The interactive Test Plan Language Debugger gives detailed infor

mation about the hardware status during a program run and allows a
programmer to modify the hardware settings. This feature reduces
error fixing time and eliminates the need to recompile the entire pro
gram during test program debugging.

Data Analysis
The HP 9430's software capabilities are complemented by a set of

Data Analysis functions which allow effective use of all test data col
lected during a memory device test.The following reports can be set
up and displayed to analyse measurement results: X-Y Graph, Shmoo
Plot, Wafer Map, Bit Map, Table Listing, Bar Chart.

'HP-UX is derived from the UNIX System.
UNIX is a trademark of AT&T Bell Laboralories



COMPONENT & SEMICONDUCTOR MEASUREMENT
Memory Test System
Model 9430

Pin Editor Graphic

Pattern Editor Graphic

Timing Editor Graphic

Test Plan Language

Response Center Support with telephone assistance, regular soft
ware updates, and a news letter are free for the first year of system
operation. These services are valuable tools to provide you with pro
fessional apP'li~ation and programming support and to maximize sys
tem productiVIty.

Graphic display
Access to Pin Editor, Pattern Editor, Descrambler Editor/- Timing

Editor, Text Editor and Debugger is provided by the Conngurable
Command Level via softkeys. The programming editors support a
graRhics func\ion for vis!!al feedback of dat<l; entry. A.va!labl", graphic
dIsplays are RIO connectIons, pallern executIon and tlmmg dIagrams.

The grapliics featur",s of tne editors help significantly to reduce
program development tIme.

Application oriented programming
The software has been designed to be transportable and hardware

indcpendent.
User defined names (RAS, CAS WE, for example) are used in

stead of predefined macbine terms for the hardware during program
development.

Functional block addressing such as "PMU", "SUPPLY", rather
than register addressing is applied throughout the software.

This makes test programs easily readable and reduces their com
plexity and redundancy.

Networking
Hewlett Packard is committed to the IEEE 802.3 or Ethernet

based LAN 9000, an HP AdvanceNet Product. This international
Local Area Network standard was adoQ1:ed to facilitate communica
tion with non HP computer equipment.The HP 9430 system control
ler...p.rovides a straight-forwaro interface to such a network.

The UNIX' to UNIX Copy Protocol (uucp) is another effective
method for integrating the HP 9430 in any UNIX-based network via
RS 232C.

Support
A number of support services are available to ensure optimum sys

tem use. Site preparation and system installation help to minimize the
startup time witn the purchase of each HP 9430 System. In addition,
a two week user trainlOg course is provided at an IlP Customer Sup
port Center near you.

Besides interactive training, a comp'rehensive documentation pack
age assists you in using the system efficiently. All manuals have de
tailed reference information and sample programs to speed-up the
learning curve.
'UNIX is a Irademark of AT&T Bel' Laboratories

Ordering Information

HP 9430 Memory Test System
(Depends upon testcr configuration)

Price

From $110.000



COMPONENT & SEMICONDUCTOR MEASUREMENT
Digital Circuit Test System

Model 81800S

• At-speed functional test
• AC parametric verification
• Easy-to-use

• 50 MHz data rate
• 100 ps/10 mV resolution
• Software library

A 50 MHz Test System for Automated
Testing of Digital IC's, Boards and Modules

The HP 81800S Digital Circuit Test System presents a proven so
lution for testing digital hardware to the standards set in R&D. It
offers high speed (50 MHz), high resolution (100 ps, 10 mY) in a low
cost, easy-to-use benchtop workstation for full characterization of
Ie's, boards and modules at operational speed.

Design verification testing involves the stimulation of a set of input
pins with a known set of input vectors and capturing vectors from a
set of output pins to verify the logical integrity of a design. Further
more it includes also the parametric evaluation of chip hardware to
precisely characterize the timing and level parameters of the Ie.

It is necessary to test both at the proposed chip's operational speed
("at-speed") and at lower speeds. Low-speed testing can give infor
mation about design or stuck-at types of faults, while at-speed testing
can contribute to the detection of nonclassical faults as well as the
identification of timing and loading problems.

The HP 81800S system addresses all of the above mentioned objec
tives. It provides stimulus (Data Generator HP 8180A) and response
(Data Analyzer HP 8182A) units, device under test (DUT) interfac
ing (Testhead HP 15425A, Performance Board HP 15424A), soft
ware (HP 81800A), standard HP controller (Series 200) and a
comprehensive set of accessories. Its clean DUT interfacing gives you
50 ohm technology right up to the test pins for accurate, repeatable
characterization. It also is compatible with standard industry han
dlers and wafer probers.

Under computer control it is easy to set up new tests so that a single
HP 81800S system can test a variety of Ie's. The software helps you
to perform complex tests and it simplifies test program development.

The system incorporates full HP-IB capabilities thus enhancing the
universality of the workstation as a powerful engineering tool.

Applications
The HP 81800S system is optimized to perform 'at-speed function

al' and 'ac parametric' tests.
The 'at-speed functional' tests verify correct operation of Ie's in

the framework of the specified characteristics. All limit values of set
up and hold times, input and output levels are programmed for a test.
The result is 'passed' or 'failed'.

The 'ac parametric' test, measures parameters such as set-up time,
hold time propagation delay etc.

The two major groups doing these tests, IC manufacturers and IC
users (equipment manufacturers), have different reasons for perform
ing them:

The Ie Manufacturers
Whether manufacturing commercially or captively, newly-devel

oped ICOs must be characterized so tha t the process can be optimized,
and the sales specifications established. This refers to various develop
ment stages like basic circuit cell, prototype evaluation and quality
assurance. The HP 81800S also is well suited in production test for
specific devices to obtain feedback for the chip's quality.

The Equipment Manufacturers
For the manufacturer of high-quality equipment who wants to re

duce PC-board test and warranty cost, IC test has to be performed
already during product development. A precise characterization gives
!nformation of the actual IC parameters like propagation delay, max
Imum clock frequency, setup and hold times, at-speed output swing or
dynamic input hysteresis.

This knowledge of the discrepancies between the actual parameters
and .the specifications gives valuable recognition in materials engi
neerIng for component approval, in incoming evaluation, in R&D de
partment for product development, in production engineering and in
quality assurance.

The HP 81800S is a very user-friendly system fitting into these tar
get a lication areas.



COMPONENT & SEMICONDUCTOR MEASUREMENT
Digital Circuit Test System
Model 81800S (cont'd)

Clock

Data output

Application,

~n Design Production Qualily Incoming
Devices Evaluation Te,t Control Evaluation

VlSlIlSI • • •Circuits

SSI/MSI • • • •Circuits

Boards! • • •Modules

Parameters of interest
Timing Parameters

have to be verified to assure error-free operation of synchronous
devices (e.g. RAM's, latches) and asynchronous ones.

To measure the setup and hold times, the Data Generator HP
8180A delivers the functional pattern with the appropriate timing pa
rameters, represented by delay and width. At the same time the Data
Analyzer HP 8182A recognizes the errors which occur due to these
parameters being different from the expected values.

To measure the propagation delay, the HP 8l82A Analyzer sam
ples the circuit output data at a delay after the system clock. To ob
tain the required precision for these measurements the HP 81800S
provides a timing resolution of 100 ps for the data generator's period,
for individual delay and width of timing (RZ) and clock channels, for
the data analyzer's sampling point placement and the real time com
pare window.

Data Input~__:__--<l_-I\\
Setup I Hold
time I time L- _

___--if
I

\- Propagation delay-=!

Glitches
which could be caused by internal propagation delay mismatching

or high frequency crosstalking, can be identified by the 'glitch detec
tor' feature of the Data Analyzer. Distinguishing automatically be
tween troublesome glitching during 'data valid', and unimportant
ones during 'data change', is possible with the 'real time window com
pare' feature offered by the HP 8182A.

Output 1

Crosstalking causes output instability.

Automatic Test
Testing is a costly phase in the implementation of digital circuits. It

involves a considerable amount of time to set up the test equipment
for debugging a chip generating the required test patterns, providing
the expected data and comparing them with the received data. Even
while testing small quantities of any particular chip automatic test
methods will save time and money.

The HP 81800S system incorporates a standard HP series 200 con
troller and a software package (HP 81800A) thus increasing the con
venience and the speed of use. The desktop computer acts as focus of
all communications. It provides the HP-IB interface bus to control
the involved test equipment (generator, analyzer, test-head and other
devices); furthermore it offers a set of standard interfaces, like the
RS-232-C interface to communicate to hosts.

Using the HP 8l800S, a general procedure can be outlined for the
testing of a circuit. The test program on the series 200 controller
transfers the test vectors to the data generator, expected data vectors
if used - are loaded into the analyzer. After inserting the OUT the
user can be prompted to input the test parameters. The test results
can be stored on a local disk file. The entire operation is controlled by
the computer.

16 Channels16 Channels
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The timing parameters limiting a circuit's maximum data rate.

Level Parameters
have to be recorded at the device's operational speed. The HP

8180A Data Generator delivers independently programmable high
and low levels for individual channels to stimulate even mixed logic
circuits (dynamic input characteristics). The HP 8l82A Data Ana
lyzer offers one or two thresholds per channel, also programmable
independently, to address the output swing characteristics at-speed
getting high, low or intermediate states.

Both stimulus and response units provide a high 10 mY resolution
to obtain accurate level information.

Different propagation delays depending on input threshold
overdrive. Setup for an automatically performed IC measurement.



System Components
Feature Summary of the HP 8180A/8181A Data Generator

1 Hz - 50 MHz Data Rate
8 - 64 NRZ channels
up to 128 NRZ channels with parallel operations of two systems
up to 8 RZ channels, two clocks
100 ps resolution for width and delay of RZ channels and
clocks
1 kbit memory/channel, non-volatile
-2 V to +17 V into open (-2 to +5.5 V into 50 ohm with 10
mV resolution)
<3.5 ns transition times for TTL, typically 1.5 ns for Eel
comfortable data pattern editing, convenient softkey
operation
HP·IB implementation
tristate capabilities

Feature Summary of the HP 8182A Data Analyzer
1 Hz - 50 MHz Data Rate
(synchronous and asynchronous)
8 - 32 channels
up to 64 channels with parallel operation of two systems
1 kbit memory/channel, non volatile
delayable sampling point
with respect to the active clock slope with 100 ps resolution
real time window compare
with 100 ps resolution for window width and placement
real glitch detection and storage
comfortable compare pattern editing; convenient softkey
operation
HP-IB implementation

The HP 15424A Performance Board
The HP 15424A Performance Board offers high-quality connec

tion and convenient adaptability to a Device Under Test (OUT). The
product consists of a printed circuit motherboard, a device-dedicated,
exchangeable OUT board and a kit containing connectors, screws,
spacers etc. The whole package is designed to provide maximum flexi
bility for user configurations, and is assembled a'nd configured by the
user, according to his requirements.

The board has been designed with 50 ohm strip-line signal paths to
ensure high-speed pulse performance, and has a hollow center for wa
fer probing applications. Pads for relays, connectors, termination and
user-defined circuits are provided. 84 pins allow the user to connect 57
single and 27 dual-directional HP 8180/81/82A channels to the
board. The exchangeable OUT boards are compatible with industry
standards. Additional OUT boards are supplied as separate items.

Pulse Performance

Signal as output
from HP 8180A

Signal as received
at the DUT board

Scale: 10 ns/div. (horiz.)
1 V/div. (vert.)

The HP 15425A Test Head
The HP 15425A Test Head provides a convenient, clean and relia

ble OUT interface for applications where a cabinet based construc
tion is required. The industrial standard size cabinet simplifies
interfacing to IC handlers and wafer probers for production and in
coming evaluation applications. HP-IB controlled relays on the HP
l5424A Performance Board allow switching between the HP 81800S
system channels for ac-parametric testing and dc-parametric mea
surement units (e.g. HP 4140B or HP 4145A). A board identification
can be performed by reading address bits via the HP-IB interface
thus allowing automatic test setups for particular chips.

The Test Head is supplied in a metal case and consists of the Per
formance Board, with connectors for the HP 81800S already fitted.
The cabinet can hold up to 6 tri-state pods HP 15413A (4 channels
each). Strain relief clamps for all cables keep connections unaffected
when Test Head is manipulated.

The System Controller
The HP 81800S digital circuit test system is automated by an HP

9000 Series 200 computer. This standard controller enhances the
universality of the test system offering additional mass storage de
vices (disks, tape drives) and documentation capabilities (printers,
plotters), all interfaced via the HP-IB interface bus. It also provides
other standard interfaces like the RS-232-C for host communication.

The open system architecture allows to perform other tasks than
pure testing. It gives access to the BASIC system for individual pro
gramming or using commonly available software.

The HP 81800A Software Pac
The HP 81800A Software Pac reduces the software development

time for the HP 81800S system by providing programs and subrou
tines which enable the user to perform measurements with a mini
mum of programming effort. With the Software Pac, the user can
easily expand the HP 81800S Digital Circuit Test System to utilize
the controller capabilities of an HP Series 200 computer for mass
storage, documentation, and measurement automation of appropriate
peripheral instruments.

The HP 81800A Software Pac is composed of two parts:
The 'Ready-to-Run' Program

strongly improves the utilization of the HP 81800S system hard
ware. The program consists of interactive, softkey driven modules
which guide the unexperienced user to create his own library of sim
ple automated test sequences. Greatest flexibility is achieved by stor
ing patterns and parameter settings in dedicated files, which can be
accessed in any combination by any test sequence. In addition, man
agement of an extended data base is facilitated, and documentation
aids are provided.
'library' Subprograms

offer full programming flexibility for tailored measurement solu
tions. The test program language is BASIC. A library of test-oriented
subprograms is provided thus reducing the programming tasks to a
minimum. Utilities for assisting program development considerably
improves the efficiency of writing application programs and testplans.

Customer Training HP 81800A + 24A
A one day course is available to ensure fast familiarization with the

Generator and Analyzer operation and programming. This training
course is recommended for all users because it shortens the starting
time considerably. (see page 761.)

Ordering Information
For easy configuration of a complete HP 81800S system, please,

ask for the Ordering Guide. It supplies you with all required details
by simply checking several steps. It enables you to consider all possi
ble combinations of instruments, options and accessories induding
the Series 200 controller and its peripherals.

Cross Reference
For more technical details of HP 818DA Data Generator and HP

8182A Data Analyzer, please, refer to the catalogue's section Data
Generators/Data Analyzers. In these pages (468, 469) you will also
find a detailed list of the HP 81800S accessories.



DIGITAL CIRCUIT TESTERS
Logic Troubleshooting System
Model 550058

• Automated digital troubleshooting using signature
analysis

• Automatic test construction and documentation gen
eration

• Backtrace and signature matching troubleshooting
modes

• No programming or device libraries required

HP 550055 Logic Troubleshooting System

Description
The HP 55005S Logic Troubleshooting System represents a signif

icant advance in automated digital test construction, documentation,
and directed troubleshooting using Signature Analysis. It consists of
an HP 85 Computer, HP 5005B Signature Multimeter, system soft
ware, optional flexible disc drive, and optional printer. These compo
nents together provide a significant productivity improvement when
applied to troubleshooting digital products.

Test Construction
Circuit characterization is greatly simplified by the HP 55005S's

LEARN mode. All information necessary for troubleshooting a prod
uct is generated during the signature collection phase of LEARN
mode. The operator only needs to know the device number, in
put/output status of each device pin, and the circuit connection
points. Automatic signature collection, through the HP 5005B Signa
ture Multimeter, and directed softkey inputs provide the data re
quired to build a troubleshooting data base. This eliminates the
requirement for device libraries or special programming.

Test construction utilizes the data base compiled in the LEARN
mode. Signature and circuit connection information comprise the ba
sic lists for backtrace and signature matching modes of troubleshoot
ing. These lists are automatically generated by the HP 55005S
software.

Documentation
Troubleshooting a digitally based product requires sound docu

mentation. The HP 55005S system generates a complete set of docu
mentation for effective Signature Analysis troubleshooting. Three
forms of printed documentation, or reports, can be generated by the
HP 55005S system. Two of these reports, report-by-part and report
by-node, list the correct signatures for each respective circuit point.
These reports comprise the basic documentation found in products
designed for Signature Analysis troubleshooting. A third report, the
troubleshooting tree, provides an innovative way to perform manual
backtracing through a circuit. This troubleshooting tree provides a

means, by following through a set of special signature lists, to back
trace systematically through a circuit.

Troubleshooting
Major improvements in troubleshooting productivity translate into

recurring manufacturing and service savings. Two troubleshooting
modes in the HP 55005S provide these productivity improvements for
both highly skilled technicians and lower skill level personnel.

Higher skill level operators benefit from the HP 55005S's ability to
indicate if a probed signature matches a correct signature existing in
the unit under test's data base. This allows the operator to
troubleshoot a product efficiently using knowledge of the circuit's op
eration, technical experience and intuition. Enhanced productivity re
sults from this extension of the technician's efficiency.

A guided backtrace mode in the HP 55005S aids the lower skill
level person in troubleshooting digital products. All probing and mea
suring is controlled by the software program. The operator repeatedly
probes the circuit, as directed by the controller, until the HP 55005S
system locates the faulty node. A full report printout of probing histo
ry, location of the faulty node, and circuit points connected to the bad
node occurs upon locating the fault. This report can then assist a tech
nician in repairing the circuit assembly.

Configuration
Three system configurations (development, troubleshooting, and

basic configuration) cover a variety of troubleshooting applications.
Service support engineering, manufacturing, and field service organi
zations can select a system configuration which meets their exact
needs. A full development system, for example, could support the
troubleshooting procedure and documentation generation require
ments found in a service support group. Manufacturing and field serv
ice would benefit from the cost savings and optimized performance
available in the troubleshooting system configuration. Each system
offers the flexibility to upgrade to higher performance configurations
when the need arises.

The HP 55005S system is priced from $9,700.



DIGITAL CIRCUIT TESTERS
Signature Multimeter, Combines Counter and Multimeter Functions with Signature Analysis

Model 5005A1B

• Digital and analog measurement capability optimized
for digital troubleshooting

• Easy to use single probe measurement of logic signals,
voltage, and frequency

• 25 MHz, mUltiple logic family signature analysis with
qualified clocking mode

• Compact and portable (HP 5005A)
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HP 5005A Signature Multimeter

Description
Total checkout of a digital system often requires characterizing

both digital data activity and analog signal parameters. A typical
troubleshooting procedure may specify a digital multimeter for
checking power supplies and circuit board integrity (shorts and
opens), a universal counter to measure clock frequencies and time
intervals between signals, and a means to verify the analog integrity
of active digital signals. The HP 5005 Signature Multimeter offers, in
a single instrument, a measurement set optimized for these types of
digital troubleshooting applications.

Two versions, the HP 5005A for manual applications and the HP
5005B for automatic test system applications, share common per
formance capabilities. Their feature set includes:

- Field proven Signature Analysis (for multiple logic families).
- Digital multimeter (DC volts, resistance and differential voltage).
- Frequency counter (frequency, totalize, time interval).
- Voltage threshold (upper voltage peak, lower voltage peak).
- Multifunction probe.

Signature Analysis
HP's patented Signature Analysis technique enables the HP 5005

to generate a compressed, four digit "fingerprint" or signature of the
digital data stream at a logic node. Any fault associated with a device
connected through the node will force a change in the data stream
and, consequently, produce an erroneous signature.

Specific features of the HP 5005 Signature Analyzer include:

- Multiple logic family compatibility-preset threshold levels for
TTL, CMOS, and ECL or adjustable thresholds (+ 12.5 V to
-12.5 V) assure coverage of a wide variety of logic device types.

1

- 25 MHz clock frequency--extends Signature Analysis to high
speed circuits such as CRT controllers.

- Qualified signature mode-speeds fault isolation in complex
products by windowing signature collection to specific modules or
devices without requiring major test setup changes. This simpli"
fies the engineering involvement in hardware and software
testability and accelerates test procedure preparation.

Digital Multimeter
Certain digital problems result from analog circuit failures: a low

power supply voltage, an open or shorted circuit path, a faulty AID or
DIA converter. Each may contribute to a system failure. The HP
5005 contains a 4Y2 digit de voltmeter, ohmmeter, and differential
voltmeter, each with performance geared toward analog measure
ments necessary in digital troubleshooting.

The implementation of each multimeter function emphasizes sim
plicity and convenience. Automatic internal self calibration and auto
ranging maximize troubleshooting efficiency by eliminating unneces
sary interaction with the instrument. Improvements in display inter
pretation also aid troubleshooting. The ohmmeter, for example, when
measuring an open circuit, produces an "OPEN" indication on the
display rather than the typical overload display.

Frequency Counter
The counter within the HP 5005 provides totalize and frequency

measurements to 50 MHz, and time interval measurements to 100
nanosecond resolution. Intended to extend the digital troubleshooting
capabilities of the Signature Analysis (synchronous measurements),
the counter functions provide the ability to characterize one-shots and
timers through time interval measurement; test interrupt lines, reset
lines, and asynchronous communication interfaces (RS-232) through
totalize; and verify clock and clock driver circuitry through frequency
measurement.

Voltage Threshold
Logic level degradation is a common and troublesome malfunction

in digital products. Isolating this failure typically requires displaying
and interpreting the waveform. The HP 5005's peak voltage measure
ment mode provides a simple, direct method of measuring logic high
and logic low voltage of active digital signals.

The peak voltage measurement mode allows the HP 5005 to char
acterize and display either the greatest (positive peak) or lowest (neg
ative peak) voltage measured at the probe. Selection of either positive
peak or negative peak mode displays the appropriate measured
threshold for comparison against the specifications of the logic fami
ly.



• Rack and stack enclosure (HP 5005B)
• Programmable audible beeper

DIGITAL CIRCUIT TESTERS
Signature Multimeter, Combines Counter and Multimeter Function with Signature Analysis
Model5005A1B (cont.)
• Complete HP-IB programmability of every function
• Measurement trigger switch in probe

HP 50058 Programmable Signature Multimeter

Multifunction Probe
Several measurement functions incorporated into a single instru

ment can provide optimal troubleshooting efficiency only when each
function is easy to use. The operator, when troubleshooting, must be
able to measure the analog signal parameters and digital functional
characteristics of a node without requiring time consuming and error
prone probe or instrument setup changes. The HP 5005 multifunction
probe solves this problem by providing automatic access to the Signa
ture Analyzer, multimeter, and counter functions through a single
probe. All signal multiplexing to the appropriate measurement func
tion is accomplished inside the HP 5005.

This efficient probing scheme becomes particularly important in
automatic applications. The HP 5005B takes advantage of the several
functions available in the multifunction probe. A switch, located on
the side of the probe, allows the operator to trigger automatic mea
surement. The instrument controller can then characterize both the
analog parameters and functional digital operation of a circuit node
while the operator probes the same point. This greater automatic
measurement efficiency translates into increased troubleshooting pro
ductivity.

HP-IB Programmability
Complete programmability makes the HP 5005B an ideal choice

for automatic digital testing and troubleshooting. Every HP 5005B
measurement and control function can be programmed through the
HP-IB interface. This flexibility allows the automatic test system de
signer full access to the many measurement functions in the instru
ment.

Simplified programming enhances the automatic testing and trou
bleshooting productivity improvements inherent in the HP 5005B.
Straightforward commands and data output formats aid in accelerat
ing test program development. A measurement trigger switch located
in the probe allows direct operator communication to the controller.
Audible feedback, supplied by the beeper in the HP 5005B, can then
indicate the completion of the measurement cycle. This closed-loop
communication (controller-to-operator) aids in improving trouble
shooting efficiency.

Portability
The HP 5005A offers a compact portable solution for manual trou

bleshooting of digitally based products. Its compact package, com
plete measurement capabilities, and multifunction probe make it
invaluable as a bench or field service tool. This complete measure
ment set, combined into a single instrument, insures your always hav
ing the necessary troubleshooting capabilities in hand.

The identical feature set between the HP 5005A and HP 5005B
also simplifies going from automatic to manual troubleshooting pro
cedures. Consistent front panel function key arrangements and per
formance specifications allow direct translation of test or
troubleshooting procedures. Your investment in an automatic proce
dure provides an additional return when expanding into a manual
troubleshooting environment.



HP 5005A/B Specifications
Signature
Display: 4 digits. Characters 0-9, ACFHPU.
Fault detection accuracy: 100% probability of detecting single-bit
errors: 99.998% probability of detecting multiple-bit errors.
Minimum gate length: I clock cycle (I data bit) between START
and STOP.
Maximum gate length: no limit.
Minimum timing between gates: I clock cycle between STOP and
START.
Data Probe Timing

Setup time: 10 ns (data to be valid at least 10 ns before selected
clock edge.)
Hold time: 0 ns (data to be held until occurrence of selected clock
edge.)

START, STOP, QUAL Timing
Setup time: 20 ns (signals to be valid at least 20 ns before selected
clock edge.)
Hold time: 0 ns (signals to be held until occurrence of selected clock
edge.)

CLOCK Timing
Maximum clock frequency: 25 MHz.
Minimum pulse width: IS ns in high or low state.

Qualify mode: allows data clock qualification by an external signal.
OATA probe input impedance ",,50 kl1 to the average value of "0"
and" I" threshold settings (±6 V max); 15 pF.
START, STOP, CLOCK, QUAL input impedance dOO kG; 15 pF.
Front panel indicators: flashing GATE light indicates detection of
valid START, STOP, CLOCK conditions. Flashing UNSTABLE
light indicates a difference between 2 successive signatures, and possi
ble intermittent faults.

Frequency
Display: 5 digits.
Ranges: 100 kHz, I MHz, 10 MHz, 50 MHz, autoranged.
Resolution: I LSO (l Hz on 100 kHz rangc).
Accuracy: ±0.01 % of reading ± I count.
Minimum pulse width ",,10 ns in high or low state.
Gate time"" I s, fixed.
Input impedance ",,50 kll to the average value of "0" and "I" thresh
old settings (±6 V max); 15 pF.

Totalizing
Display: 5 digits.
Range: 0-99,999 counts.
Resolution: I count.
Maximum input frequency ",,50 MHz, with a minimum pulse width
of 10 ns, and minimum pulse separation of 10 ns.
Minimum START/STOP pulse width ",,20ns.
DATA input impedance ",,50 kU to the average value of "0" and" I"
threshold settings (+6 V max); IS pF.
START, STOP input impedance ",,100 kll; IS pF.

Time Interval
Display: 5 digits.
Ranges: 10 ms, 100 ms, I s, 10 s, 100 s, autoranged.
Resolution: I count (l00 ns on 10 ms range).
Accuracy ±O.O I % of reading ±2 counts.
Minimum START/STOP pulse width "'20 ns.

START, STOP input impedance ",,100 kU; IS pF.

Resistance
Display: 4 or 5 digits, depending on range.
Ranges: 30 kll, 300 kll, I Mil, 3 Mil, 10 MI1, autoranged.
Accuracy: (at 15°C-30°C).

Input impedance ",,10 Mil.

DC Voltage
Display: 4\12 digits.
Ranges: ±25 V, ±250 V, autoranged; referenced to earth ground.
Accuracy: (at 15°C-30°C).

RANGE ACCURACY RESOLUTION

25 V ±O.l%of reading ±2 mV I mV
250 V(<100 V) ±0.25% of reading ±20 mV 10 mV
250 V(~IOO V) ±0.25% of reading ±20 mV 100 mV

Price
$2,900

$35
$4,000

$40

Ordering Information
HP 5005A Signature Multimeter

Option 910 Additional manual
HP 50058 Signature Multimeter

Option 910 Additional Manual

General
Data probe tip: acts as high-speed logic probe in the NORM,
QUAL, kHz and TOTLZ modes. Lamp indicates high, low, bad-level
and pulsing states.
Minimum detected pulse width is 10 ns.
Data Probe Protection

Continuous Overload
DCY, LlY, kl1 modes only: ±250 V ac/dc.
All other modes: ±150 V ac/dc, 20 V rms at input frequencies >2
MHz.
Intermittent overload: ±250 V ac/dc, up to I min, for all modes.

Timing Pod Protection
Continuous overload: ± 100 V ac/dc, 20 V rms at input frequen
cies >2 MHz.
Intermittent overload: ±140 V ac/dc, up to I min.
Auxiliary power supply: three rear-panel connectors supply 5 Vat
0.7A total for accessories (HP 5005A only)
Operating temperature: O°C to +55°C.
Power: selectable 100 V, 120 V, 220 V or 240 V ac line
(+5%-10%), HP 5005A-48-440 Hz, 35 VA maximum.

HP 5005B-48-66 Hz, 35 VA maximum.
Weight: HP 5005A-Net: 3.5 kg (8.0 lb.) Shipping: 10 kg (22.5 lb.).

HP 5005B-Net: 5.5 kg (12.0 lb.) Shipping: 8.7 kg (19 lb.).
Size: HP 5005A-90 mm H x 215 mm W x 410 mm 0 (3\12 n X 8\12" x

16"), excluding handle.
HP 5005B-133 mm H x 212 mm W x 432 mm D (5 114" X 8lJBn X

17 "), excluding handle.

Signature Analyzer logic Thresholds
Preset thresholds: TTL, ECL, CMOS.

Adjustable thresholds: each preset threshold can be adjusted.
Range: ±12.5 V, in 50 mV steps.
Accuracy: ±2% of setting, ±.2 V

Logic threshold circuitry is operative during NORM, QUAL, kHz,
TOTLZ and ms measurements.

Peak Voltage
Display: 3',6 digits.
Range: 0-±12 Vp.
Resolution: 50 mV.
Accuracy: ±2% of reading ± 5% of pop signal ± I 00 mV.
Minimum peak duration ",,10 ns.
Maximum time between peaks ",,50 ms.
Input impedance ",,100 kll; IS pF.

Differential Voltage
Reading: reads input voltage present at the probe and displays differ
ence between it and voltage at the time LlV key was depressed.
Specifications: same as for DCV, above. Voltage range is deter
mined by larger of 2 compared voltages.

1II
10 II
lOOll
I kll

10 kll

DISPLAY
RESOLUTIONACCURACY

±I%of reading ±2 II
±I %of reading
±1%of reading

± I0% or reading
±I0% of reading

30 kll 29.999 kll
300 kll 299.99 kll
1Mil 999.9 kll
3 Mll 2999. kll
10 Mll 10000. kll

RANGE FULL SCALE

Input impedance ",20 kll to ±2 V



DIGITAL CIRCUIT TESTERS
Signature Analyzer, A Digital Troubleshooting Tool
ModelS006A

• Reduce warranty and service support costs
• Full at-speed testing of digital products
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HP 5006A

• Reduce comparisons to documentation with compos
ite signature

• Compare signatures in groups with signature memory

Start, stop, qualifier: setup time: 20 ns with 0.2V overdrive.
(Data to be valid at least 20 ns before selected clock edge.) Hold time:
ons. (Data to be held until occurrence of selected clock edge.)
Minimum gate length: 1clock cycle (I data bit) between START and

STOP.
Maximum gate length: no limit.
Minimum timing between gates: I clock cycle between STOP and

START.

TTL Thresholds
Probe: Logic one: 2V + .2-.3. Logic zero: 0.8V +.3-.2
Pod: 1.4 V ±.6

CMOS Thresholds
Logic one: 70% of sensed voltage.
Logic zero: 30% of sensed voltage.

Display and Indicators
Signature: four seven-segment digits with decimal point.
Lamps: Key Status: Recall, edit, signature latch, unstable latch,
qualify mode, timing polarities. Programmable: Remote, talk, listen,
SRQ. (Option 040). Status: Composite signature, gate, unstable.
Probe: logic levels indicated: High, low, open and pulsing. Mini
mum pulse width: 10 ns.

Other
Selectable power: 1lSV + 10%-25% ac line, 48-440 Hz.
230 V + I0-15% ac line, 48-66 Hz. 25VA maximum.
Operating environment: temperature: 0-55°C. Humidity: 95%
RH at +40°C. Altitude: 4600m (15,000 ft).
Size: 89 mm high x 216 wide 279 mm deep. (3- 1/2 in. x 8-V2in. x II
in.)
Net weight: 2.4 kg (5.3 Ibs). Shipping weight: 4.1 kg (9 Ibs)

The Technique
Signature Analysis is a fast and accurate troubleshooting method

for digital circuits. Fault finding is reduced to tracing signal flow and
comparing measured signatures to those recorded on paper or in a
computer. Troubleshoot with Signature Analysis by probing the cir
cuit, reading the display and comparing to the known good signature.
A signature is a cyclic redundancy code (CRC) used as an error de
tection check on blocks of data. Test patterns may be generated with
in a circuit or stimulated externally.

Programmability Means Efficiency
The HP 5006A is completely programmable using the optional

HP-IB interface. Upgrade production test and troubleshooting sys
tems to include digital troubleshooting by adding the HP-IB option.

Signatures compress the necessary troubleshooting information of
a bit stream into 16 bits. Instead of entire bit streams, only signatures
need be compared to detect bit errors in the unit under test.

Time Savers
Composite signature and signature memory save time for the

troubleshooter who does not have a computer-aided system. Compos
ite signature is the binary sum of individual signatures. The HP
5006A computes it for any grouping of digital signals (i.e., bus or IC).
Only one "composite" signature need be compared to documentation
if all signals for that group are good.

Signatures are stored in the HP 5006A memory after the probe
switch is pushed. The memory stores the last 32 signatures probed.
Individual signatures can now be compared in groups instead of after
each probe by reviewing the memory in the RECALL mode.

HP 5006A Specifications
General
Display: 4 digits. Characters 0-9, ACFHPU.
Fault detection accuracy: 100% probability of detecting single-bit
errors; 99.998% probability of detecting multiple-bit errors.
Composite signature: maximum number of signatures: No limit.

Sums all signatures, triggered by probe switch, following depres
sion of CLEAR key, or power-up.
Signature memory: signatures recallable by probe switch: The last
32 signatures triggered by probe switch.

Timing
Clock: maximum frequency: 25 MHz. Minimum clock time: 15 ns
in high or low state.
Probe: setup time: 10 ns with 0.2V overdrive. (Data to be valid at
least 10 ns before selected clock edge.) Hold time: 0 ns. (Data to be
held after occurrence of selected clock edge.)

Input Impedance
Probe: 50kf! to ground nominal.
Pod: 100kf! to ground nominal.

Overload Protection
Probe: ±150V continuous. Pod:

±250V intermittent.
250V ac for I minute.

CMOS sense: 20V dc maximum.

Options and Accessories
Option 40: HP-IB Interface
Option 910: Additional Manual
HP 5060-0173 Half Rack Mount Kit

HP 5006A Signature Analyzer

±20V continuous.
± 140V intermittent.
±140V ac for 1 minute.

Price
$300

$ 16.50
$64

$1100



545A/546A

logic Probes .
Logic Probes greatly simplify tracing logic levels and pulses In IC

circuits to find nodes stuck HIGH or LOW, intermittent pulse activi
ty, and normal pulse activity. That's because they instantly show
whether the node probed is high, low, bad level, open circuited, or
pulsing.

Logic Probes require a simple connection to the circuit under test's
power supply, and they're ready to use. The strain-relieved P?,:er
cord, and line-voltage protected tip insure long life and durabthty.
High input impedance protects against circuit loading, not just In the
HIGH state, but for logic LOWs as well.

HP 545A TTL/CMOS logic Probe
The HP 545A Logic Probe contains all the features built into other

HP probes, plus switch-selectable, multi-family operation and built
in pulse memory. Employing straightforward one-lamp display the
HP 545A operates from 3 to 18 volts in CMOS applications or from
4.5 to 15 V dc supplies in the TTL mode while maintaining standard
TTL thresholds.

The probe's independent, built-in pulse memory and LED display
help you capture hard to see, intermittent pulses. Just connect the
probe tip to a circuit point, reset the memory, and wait for the probe
to catch those hard to find glitches. The memory captures and retains
a pulse until reset.

The hand-held HP 545A is light, rugged, overload protected, and
very fast: 80 MHz in TTL, 40 MHz in CMOS. It also employs handy
power supply connectors that cnable you to easily hook up to supply
voltage almost anywhere in the unit under test.

DIGITAL CIRCUIT TESTERS
Logic Probes

Models 545A & 10525E

HP 10525-60012

...... ,
HP 10526-60002

HP 545A Probe Specifications

Input current: S 15 /LA (source or sink).
Input capacitance: S \5 pF.
Logic thresholds

*TTL: Logic one 2.0 + 0.4, -0.2 V. Logic zero 0.8 + 0.2, -0.4 V.
CMOS: 3-10 V dc supply
Logic one: 0.7 X V,"PP)y ±0.5 V dc.
Logic zero: 0.3 X V'll)'P" ±0.5 V dc.
CMOS: ~ 10-18 V dC supply.
Logic one: 0.7 X V"pply ±1.0 V dc.
Logic zero: 0.3 X VsuPpl , ± 1.0 V dc. .

Input minimum pUlse width: 10 ns using ground lead (typIcally 20
ns without ground lead).
Input maximum pUlse repetition frequency:

TTL, 80 MHz. CMOS, 40 MHz.
Input overload protection: ± 120 V continuous (dc to I kHz); ±250
for 15 seconds (dc to I kHz).
Pulse memory: indicates first entry into valid logic level: also indi
cates return to initial valid level from bad level for pulse 21 /LS wide.
Power Requirements

TTL: 4.5 to 15 V dc*.
CMOS: 3 to 18 V dc.
Maximum current: 70 rnA.
Overload protection: ±25 V dc for one minute.

Accessory included: ground clip.
*+5±10% V de power supply; usable to +15 V de with slightly increased logic low lhreshold.

ECl logic Probe
The HP 10525E Logic Probe extends time-proven, cost-saving log

ic probe trou bleshooting techniques to high-speed ECL logic. Its high
speed circuitry stretches single shot phenomena so that single pulses
as narrow as 5 nanoseconds may be observed.

The HP 10525E may be powered directly from any -5.2 volt
source and its high input impedance minimizes circuit loading.

HP 10525E ECl Probe Specifications

Input impedance: 12 kQ in both the high and low state.
Logic one threshold: -1.1 V ±O.I V.
Logic zero threshold: -1.5 V ±O.I V.
Input minimum pUlse width: 5 ns.
Input maximum pUlse repetition frequency: 50 MHz (typically
100 MHz at 50% duty cycle).
Input overload protection: ±70 volts continuous, 200 volts inter
mittent, 120 V ac for 30 seconds.
Power requirements: -5.2 V ± 10% at 80 rnA; supply overload pro
tection for voltages from -7 to +400 volts.

Accessories included: BNC to alligator clips, ground clip.

Accessories Available
HP 00545·60104 Tip Kit for HP 545A Probe, 546A
Pulser
HP 10525-60012 Tip Kit for HP 10525E Probe,
HP 10827A BNC to Y Adapter

Price
$50

$65
$9.25

Ordering Information
HP 545A Logic Probe
HP l0525E Logic Probe

Price
$]50
$300



DIGITAL CIRCUIT TESTERS
Logic Pulsers, Digital Current Tracer
Models 546A, 547A

HP 548A/546A HP 547A/546A

Logic Pulser
The Logic Pulser solves the problem of how to pulse Ie's in digital

circuits. Merely touch the Pulser to the circuit under test, press the
pulse button and all circuits connected to the node (outputs as well as
inputs) are briefly driven to their opposite state. No unsoldering of IC
outputs is required. Pulse injection is automatic, high nodes are
pulsed low and low nodes, high, each time the button is pressed.

Ability to source or sink up to 0.65 amperes insures sufficient cur
rent to override IC outputs in either the high or low state. Output
pulse width is limited so the amount of energy delivered to the device
under test is never excessive. Additionally, the Pulser output is three
state so that the circuit under test is unaffected until the Pulser is
activated.

HP 546A Logic Pulser
Automatic polarity pulse output, pulse width, and amplitude make

for easy multi-family operation when you use the HP 546A Logic
Pulser. But, the real surprise comes when you code in one of its six
ROM-programmable output patterns (single pulses; pulse streams of
either I, 10, or 100 Hz; or bursts of 10 or 100 Hz; or bursts of 10 or
100 pulses). This feature allows you to continually pulse a circuit
when necessary, or it also provides an easy means to put an exact
number of pulses into counters and shift registers. Used with our mul
ti-family IC Troubleshooters, the HP 546A acts as both a voltage and
current source in digital troubleshooting applications.

HP 546A Pulser Specifications

Digital Current Tracer
The HP 547A Current Tracer precisely locates low-impedance

faults in digital circuits by locating current sources or sinks. For ex
ample, on a bad node the Tracer can verify that the driver is function
ing and also show where the problem is by tracing current flow to the
source or sink causing the node to be stuck. The Tracer is designed to
troubleshoot circuits carrying fast rise-time current pulses. The Trac
er senses the magnetic field generated by these signals in the circuit
and displays transitions, single pulses, and pulse trains using a simple
one-light indicator. Because it is not voltage sensitive, the Tracer op
erates on all logic families having current pulses exceeding 1 rnA,
including CMOS, where even lightly loaded outputs can have up to 2
to 3 rnA of instantaneous charging current.

To use the Tracer, align the dot on its tip at a reference point, usu
ally the output of a node driver. Set the sensitivity control to indicate
the presence of ac current activity. As you probe from point to point
or follow traces, the lamp will change intensity; when you find the
fault the Tracer will indicate the same brightness found at the refer
ence point.

HP 547A Current Tracer Specifications

Input
Sensitivity: 1 rnA to I A.
Frequency response: light indicates single-step current transi
tions; single pulses ~ 50 ns in width; pulse trains to 10 MHz (typical
ly 20 MHz for current pulses ~ 10 rnA).
Risetime: light indicates current transitions with risetime ~200 ns
at I rnA.

Power Supply Requirements
Voltage: 4.5 to 18 V de.
Input current: ~75 rnA.
Maximum ripple: ±500 mV above 5 V dc.
Overvoltage protection: ±25 V dc for one minute.

$200
$410

$70
$9.25

Price
S50

Accessories Available
HP 00545-60104: Tip Kit for HP 546A Pulser, 545A
Probe
HP 10526-60002: Multi-Pin Stimulus Kit
HP 10827A BNC to Y Adapter

Ordering Information
HP 546A Logic Pulser
HP 547A Digital Current Tracer

Output
Typical Output Voltage

Family Output Current Pulse Width HIGH LOW
nUDTL <650 mA >0.5 ~s >3 Vde <0.8 Vde

CMOS 5100 mA ?5.0 ~s ?(V supply - 1Vde) sO.5 Vde

Power supply requirements: TTL; 4.5 to 5.5 V dc at 35 rnA,
CMOS; 3 to 18 V dc at 35 rnA, protected to ±25 V dc for 1 min.



DIGITAL CIRCUIT TESTERS
Logic Clip, Logic Comparator

Models 548A & 10529A

HP 10529A

HP 548A Multi-Family Logic Clip
Fully automatic and protected to 30 V dc, and employing bright

individual LEDs in its display, the HP 548A brings multi-family op
eration to the HP line of IC Troubleshooters. The Clip can be exter
nally powered, if desired, using a simple power connector.

HP 548A Specifications
Input threshold: (::::0.4 ±0.06 x Supply Voltage) = Logic High.
Input impedance: 1 CMOS load per input.
Input protection: 30 V de for 1 minute.
Supply voltage: 4-18 V de across any two pins.
Auxiliary supply input: 4.5 to 20 V de applied via connector. Supply
must be ;::1.5 V dc more positive than any pin of IC under test.
Supply current: <55 rnA.

Logic Clip
The Logic Clip is an extremely handy service and design tool which

clips onto dual-in-line package (DIP) ICs, instantly displaying the
states of up to 16 pins. Each of the clip's 16 LEDs independently fol
lows level changes at its associated pin. Lit diodes are logic High,
extinguished diodes are Low.

The Logic Clips's real value is in its ease of use. It has no controls to
set, needs no power connections, and requires practically no explana
tion as to how it is used. The clip has its own gating logic for locating
ground and Vcc pins and its buffered inputs reduce circuit loading.

The Logic Clip is much easier to use than either an oscilloscope or a
voltmeter when you are interested in whether a circuit is in the high or
low state, rather than its actual voltage. The Clip, in effect, is 16 bina
ry voltmeters, and the user does not have to shift his eyes away from
his circuit to make the readings.

The intuitive relationship of the input to the output-lighted diode
corresponding a high logic state-greatly simplifies the troubleshoot
ing procedure. The user is free to concentrate his attention on his cir
cuits, rather than on measurement techniques. Also, timing
relationships become especially apparent when clock rates can be
slowed to about I pulse per second.

When used in conjunction with the Logic Pulser, the Logic Clip
offers unparalleled analysis capability for troubleshooting sequential
used to inject pulses between gates allowing it to supply signals to the
IC under test absolutely independent of gates connected to the IC. All
outputs may then be observed simultaneously on the Logic Clip. De
viations from expected results are immediately apparent as the Pulser
steps the IC through its truth table.

Logic Comparator
The HP 10529A Logic Comparator clips onto powered TTL or

DTL ICs and detects functional failures by comparing the in-circuit
test IC with a known good reference IC inserted in the Comparator.
Outputs of the particular IC to be tested are selected via 16 miniature
switches which tell the Comparator which pins of the reference IC are
inputs and which are outputs. Any logic state difference between the
test IC and reference IC is identified to the specific pin(s) on 14- or
16-pin dual in-line packages on the Comparator's display. A lighted
LED corresponds to a logic difference. Intermittent errors as short as
300 nanoseconds (using the socket board) are detected, and the error
indication on the Comparator's display is stretched for a visual indi
cation. A failure on an input pin, such as an internal short, will appear
as a failure on the IC driving the failed IC; thus a failure indication
actually pinpoints a malfunctioning node. A test board is supplied to
exercise all of the circuitry, test leads, and display elements to verify
proper operation.
HP 10541 A: twenty additional blank reference boards; identical to
the 10 boards provided with the Logic Comparator.
HP 10541 B: twenty preprogrammed reference boards. The 10541 B
includes the following ICs: 7400, 7402,7404,7408,7410,7420,7430,
7440, 7451, 7454, 7473, 7474, 7475, 7476, 7483, 7486, 7490, 7493,
74121,9601.

HP 10529A Comparator Specifications
Input threshold: 1.4 V nominal (1.8 V nominal with socket board),
TTL or DTL compatible.
Test Ie loading: outputs driving Test IC inputs are loaded by 5 low
power TTL loads plus input of Reference Ie. Test IC outputs are
loaded by 2 low-power TTL loads.
Input protection: voltages < -I V or > 7 V must be current limited
to 10 rnA.
Supply voltage: 5 V ±5%, at 300 rnA.

Supply protection: supply voltage must be limited to 7 V.
Maximum current consumption: 300 rnA.
Sensitivity

Error sensitivity: 200 ns with reference board or 300 ns with sock
et board. Errors greater than this are detected and stretched to at
least 0.1 second.
Delayed variation immunity: 50 ns. Errors shorter than this value
are considered spurious and ignored.

Frequency range: maximum operational frequency varies with duty
cycle. An error existing for a full clock cycle will be detected if the
cycle rate is less than 3 MHz.
Accessories included: 1 test board; 10 blank reference boards; I
programmable socket board; I carrying case.

Price
$100
$300

$700

Accessories Available
HP 10541A: Twenty Blank Reference Boards
HP 105418: Twenty Pre-programmed Boards

HP 10529A Logic Comparator$200HP 548A Logic Clip



DIGITAL CIRCUIT TESTERS
Logic Troubleshooting Kits
Models 5011T, 5021A, 5022A, 5023A & 5024A

• Complete multi-family kits
• Stimulus-response capability
• In-circuit fault finding

• In-circuit analysis
• Dynamic and static testing
• Multi-pin testing

HP 5022A

IC Troubleshooter Kits Ordering Information
Kit H W D NetWt Ship Wt

mm(in) mm(in) mm (inl kg (Ibs, oz) kg (Ibs, oz)

HP 50llT 826 (3.25) 203 (8) 311 (12.25) 149 (3,5) 211 (4,11)

HP 5021A 64 (2.5) 146 (575) 298 (IU5) 051 (1,2) 0.62 (1,6)

HP 5022A 64 (25) 146 (5.75) 298 (11.75) 0.65 (1,7) 0.76 (I,ll)

HP 5023A 225 (8.88) 200 (7.88) 337 (13.25) 163 (3,10) 219 (4,14)

HP 5024A 64 (2.5) 146 (575) 298 (lU5) 060 (1,5) 0.71 (1,9)

Used individually, each of Hp,s Ie Troubleshooters provide their
own unique and important troubleshooting function. Together they
become invaluable stimulus-response testing partners that help
pinpoint faults and ensure fast non-destructive repair of digital cir
cuits.

To help you take advantage of the usefulness of the Ie Trouble
shooters, HP has packaged them into kits which offer both ordering
convenience, and cost savings. Also, applications information is avail
able, such as AN 163-2, "New Techniques of Digital Troubleshoot
ing", to help users derive maximum benefit from these instruments.

The table shows a series of typical node and gate faults and the
combination of tools used to troubleshoot the circuit. As with all so
phisticated measuring instruments, operator skill and circuit knowl
edge are key factors once the various clues or "bits" of information
are obtained using the IC Troubleshooters.

To accomplish troubleshooting at the node and gate level, both
stimulus (Pulser) and response (Probe. Tracer, Clip and Compara
tor) instruments are needed. Moreover, instruments with both voltage
and current troubleshooting capability help isolate electrical faults
where the precise physical location is hard to identify.

The HP 547A Current Tracer, the latest and most sophisticated of
these troubleshooters, lets you "see" current flow on nodes and buses
that otherwise appear stuck at one voltage level. Used with the HP
546A Pulser, stimulus-response testing is now also possible in the cur
rent domain.

1. Anode IS an interconnection between two or more IC's.
2. Use the Pulser to provide stimulus Or use normal circuit signals. whichever is most convenient.

FAULT STIMULUS RESPONSE TEST METHOD

• Pulse shorted node
Shorted Nadel Pulser2 Current Tracer • follow current pulses to

short

• Pulse bus line(s)
Stuck Data Bus Pulser2 Current Tracer • Trace current to device

holding the bus in a
stuck condition

• Pulse and probe test point
simultaneously

• Short to Vee or Ground
Signal Line Short Pulser Probe, cannot be overridden by
to Vee or Ground Current Tracer pulsing

• Pulse test point, and
follow current pulses to
the short

• Remove power Irom circuit
under test

• Disconnect electrolytic
Supply to Ground Pulser Current Tracer bypass capacitors
Short • Pulse across Vee and ground

using accessory connectors
provided

• Trace current to fault

Internally Pulser2 Probe • PUlse device input(s)
Open IC • Probe outpul for response

• Pulse suspect line(s)
• Trace current pulses to

Solder Bridge Pulser2 Current Tracer the fault
• Light goes out when solder

bridge passed

• Circuit clock de-activated
• Use Pulser to enter desired

Sequential logic number of pulses
Fault In Counter Pulser Clip • Place Clip on counter or
or Shift Register shift register and verify

device truth table

Accessories Available
HP 00545-60104: Tip Kit for HP 545A Probe, and
546A Pulser
HP 10525-60012: Tip Kit for HP I0525E Probe
HP 10526-60002: Multi-pin Stimulus Kit for Logic
Pulsers
HP 10529-60006: External Reference Kit for HP
I0529A Comparator
HP 10541A: Twenty blank reference boards for HP
lO'i29A Comparator
HP 105418: Twenty pre-programmed reference boards
for HP I0529A Comparator

Price
$50

$65
$70

$420

$100

$300

IC Troubleshooter Kits Selection Guide
HP 545A 546A 547A 548A lO529A

MODEL TTL/CMOS TTL/CMOS TTL/CMOS TTL/CMOS TTL
Probe Pulser Current Clip Comparator PRICE

Tracer $

50llT Kit X X X X 1220

502lA Kit X X X 540

5022A Kit X X X X 940

5023A Kit X X X X X 1630

5024A Kit X X X 740



DIGITAL CIRCUIT TESTERS
Digital Education Courses, Microprocessor Lab

Mode15035T,5036A

• Complete introductory course in practical digital elec
tronics.

• Covers hardware, software and troubleshooting in one
course.

HP 5035T

HP 5035T Complete Logic Lab
Learn logic ... the practical way. The HP 5035T Logic Lab com

bines theory and lab so you'll learn digital logic quickly, enjoyably,
and memorably. Start by building simple circuits and work up to a
complete digital clock. Logic labs have been adopted by schools, in
dustrial firms and individuals who want to keep up with the changing
world of electronics, and enjoy doing it.

logic lab Mainframe
The Logic Lab Mainframe brings convenience and flexibility to

breadboarding by allowing solderless connection of new circuit ideas.
Fully self-contained, the mainframe has as-volt l-amp power supply,
two clocks, four LED indicators, six data switches, two 5-volt BNC
connectors, and a handy removable breadboard. To use it, just con
nect circuits using standard 24-gauge wire, then power up either one
or several breadboards to verify new circuit ideas quickly and easily
before incurring PC board layout and rework charges.

HP 5035T lab Includes
Mainframe with removable breadboard (sec below)

"Practical Digital Electronics"-An Introductory Course
• Complete textbook
• 26 Experiment Workbook

TTL/DTL Test Instruments
• HP 545A Logic Probe
• HP 546A Logic Pulser
• HP 548A Logic Clip

Wire and Component Kit
• 32 TTL, MSI, LSI ICs
• 285 Pre-stripped Wires
• 4 Large LED Numerical Displays
• IC Remover

HP 5036A Microprocessor Lab

Staying Current with Technology
The microprocessor presents a repair problem due to its complexi

ty, and because it is used in so many diverse products. Little imagina
tion is required to anticipate field repair problems with
microprocessor-based products like traffic controllers, typesetters,
POS terminals, medical instrumentation, etc.

There are scientists and engineers who can contribute to solving
this problem by learning about both the hardware and software in
microprocessor systems, and there is a virtual army of technicians
who need to learn to troubleshoot them. The HP 5036A Microproces
sor Lab provides both the hardware and software basics and vital
troubleshooting information needed to solve the microprocessor puz
zle.

The HP 5036A course book, Practical Microprocessors, covers
both hardware and software in detail in separate chapters containing
summaries, hands-on experiments and quizzes. Once these chapters
are completed, the course builds up to a series of troubleshooting ex
periments employing recommended troubleshooting instruments that
challenge the user and reinforce microprocessor operating concepts.
The book also contains information on the use of oscilloscopes, signa
ture analyzers, logic analyzers, and logic probes for trou bleshooting
microprocessor-based products.

HP 5036A Major Features
• Color PC board graphics illustrate system block diagrams to en

hance learning.
• Multiple-experiment troubleshooting chapter highlights IC Trou

bleshooters such as HP 545A Probe, 546A Pulser, 547A Current
Tracer and HP Signature Analyzers.

• Plug-in jumpers create real hardware faults that allow realistic
troubleshooting practice.

• Complete resident software.
• DualS-volt power supplies, plus edge connectors for expandability.
• LED monitors on all data, address, status and output lines.

$1250

$740
$1100

Price

HP 5036A Microprocessor lab and Power Sup
ply mounted in briefcase, plus Practical Microproces
sors text and lab book, in English (German, French and
Italian editions are available in those countries).

Recommended Accessories for
TrOUbleshooting Experiments
HP 5024A Logic Troubleshooting Kit
HP 5006A Signature Analyzer

$200

$41
5230

Price
$80

$97.50

$1400HP 5035T Complete logic lab

Accessories Available
HP 1258-0121: Additional breadboard assembly
HP 1540-0258: Heavy duty, padded vinyl carrying
case
HP 05035·60006: Wire interconnect kit
HP 10656A: Set of 10 "Practical Digital Electronics",
An Introductory Course-Text and Lab Workbook
HP 10657A: Additional component and wire kit



CIRCUIT TEST SYSTEMS
Production Testing of Electronic Printed Circuit Board Assemblies

The Board Test Advantage
Automatic board test equipment will save

you money by increasing productivity and im
proving product quality. Productivity is in
creased by replacing labor-intensive manual
testing with computer-aided testing. Compo
nent level diagnostics provided by ATE re
duces rework costs. As production through-

the PC board assembly process that cannot
be eliminated at incoming inspection. Typi
cal problems are open traces, solder splashes,
wrong or misloaded parts, poor solder joints,
and parts damaged during the assembly pro
cess. If board level testing is omitted, these
process faults would lead to unacceptably
low turn-on rates in final test. Even with a
good board yield of 60%, a simple product
with only five boards would fail 90% of the
time. Clearly, the best place for thorough
testing is at the board level because it is thc
first opportunity to locate faults across the
entire fault spectrum.

Operational

Components

Misloaded
Paris

Wrong Parts

Shorts

put increases, so does your plant capacity.
ATE will also help to achieve your quality

goals. Higher quality products will lower
warranty costs and preserve customer good
will. Automatic testing provides critical feed
back necessary to diagnose quality problems
in your production process and correct them.
This allows you to build quality into your
product, not test it in.

Your production operation is unique. To
determine if ATE will make sense in your ap
plication, you must compare the total cost of
ownership with the savings accrued by using
ATE. Return on investment calculations of
ten show that the test equipment will pay for
itself in a year or less.

Choosing a Circuit Board Tester
There are no simple answers to selecting

an automatic board test system. You must
consider such factors as: production yield,
test yield, process induced fault spectrum,
production volume, board type, and antici
pated new products. If ATE makes sense,
you must then consider the level of support
you will require from the ATE vendor.

Three general types of loaded board testers
are presently being used in the electronics in
dustry. They are in-circuit, functional and
combina tional in-circuit!functional testers.
The in-circuit test system locates faults by
checking components and circuitry without
energizing the entire board. Functional test
ers isolate faults by exercising the board in a
manner that simulates its use in the final
product. Combinational testers perform in
circuit evaluation before powering thc board
for functional testing.

B/
B Fault

F I
Spectrum

au ly

Boards
From

Assembly
Process

Technological advances and increased
worldwide competition are placing new de
mands on production managers to cut costs,
increase productivity and improve product
quality. Automatic test equipment has be
come a key factor in achieving these goals.
The implementation of a cost effective ATE
solution requires careful assessment of the
particular production environment in which
it will be used.

Fault Identification
The cost of finding a fault or failure in

electronic equipment increases by a factor of
ten at each stage of the production process. A
fault detected at board test could cost $5-at
final assembly the cost could exceed $50. If
this defective unit reached your customer, it
could cost $500 or more. While the economic
costs are high, the intangible costs can be
even greater. Defects at the board level could
cause bottlenecks, disrupting the smooth flow
of boards through production process. Fail
ures that remain undetected until final test
can lead to late deliveries and nonlinear ship
ments. If this same failure reached the field,
it could undermine customer goodwill and
your company's reputation for quality.

Since the cost of fault identification in
creases drama tically a t each step in produc
tion, you must catch faults as early as
possible. Extensive incoming inspection of
parts is not necessarily the answer. Your real
goal is high turn-on rates in final test. To
achieve this goal requires boards that are de
fect free. High yield PC boards are a func
tion of good parts and good processes.

A number of problems can occur during



In-circuit Board Testers
In-circuit testers access all nodes on the

PC board through a bed-of-nails fixture.
Spring loaded pins contact the internal points
on the loaded board. Components can be iso
lated using an electrical guarding technique
and then tested for value, placement, and
component type. In-circuit testers are well
suited for detecting manufacturing and
workmanship-related faults which can ac
count for up to 80% of all faults.

Program generation on an in-circuit tester
is simple and straightforward. Most of these
test systems have automatic program genera
tors that automatically develop the in-circuit
portion of the test plan. Since the tests are
component level only, the actual function of
the PC board is irrelevant. The tester steps
through the test plan from component to
component and evaluates specific character
istics of each device. This technique provides
excellent diagnostic resolution at the compo
nent level.

Functional Board Testers
Functional test systems emulate the elec

trical environment of the board under test.
Stimulus sources act as input signals to the
circuit, while detectors measure the output
and compare it with the expected response.
The primary goal of the functional test sys
tem is to verify the dynamic performance of
the complete circuit under test. Most dedi
cated functional test systems are stimulator
based and provide a fast go/no go indication
on the board under test. Since all tests are
performed at the board-edge connector, fault
isolation is more difficult and time consum
ing than with the bed-of-nails fixture used for
in-circuit testing.

Combinational Test Systems
Individually, in-circuit and functional test

ers have advantages and disadvantages.
Combining these mcasurement techniques
provides a complementary approach to board
testing. The spectrum of faults not covered
by in-circuit testing is usually covered by
functional test capability.

Advances in test technology have led to the
development of test systems that perform
both in-circuit and functional testing. They
combine the best of both techniques into a
single system. Test systems that blend in-cir
cuit and functional test capability can not on
ly check for shorts and component errors, but
can also verify the dynamic performance of
the circuit under test.

These combined test systems are ideal for
boards that have nodes that can be accessed
with a bed-of-nails fixture, whether analog,
digital or hybrid. Test capabilities of these
systems can include analog in-circuit, analog
functional, digital in-circuit, digital function
al, and shorts testing.

Digitalin-circuit Testing
Digital in-circuit testing electrically iso

lates each Ie on the board while it is tested.
This tcchnique requires that the test system
take control of the chip's inputs by overdriv
ing the outputs of "upstream" devices. Over
driving without careful analysis of these
digital tests can potentially cause failure dur
ing testing or latent failures due to device
degradation.

After over three years research, HP deter
mined that to minimize the potential for de
vice damage, each individual IC test should
be analyzed. This is due to the variety of con
figurations in which a device can be used.

HP's "Safeguard In-circuit" analysis soft
ware looks at each test as it is created. It con
siders device parameters such as package
type, power dissipation, and overdrive volt
ages and currents to minimize the damage
potential. To further reduce the potential for

Dual Edge Speeds.

device damage, two driver edge speeds are
available to reduce voltage overshoot. If the
chance of excessive tempera ture rise exists, a
cooldown time is automatically imposed. Af
ter all these precautions are taken, if the po
tential for damage still exists, the
programmer receives a warning message.

Digital Functional Testing
There are basically two forms of digital

functional testing: high speed digital func
tional testing and static pattern testing.
HSDFT tests the circuit "at speed", emulat
ing the dynamic operation of the circuit
under test. Signature Analysis is an HSDFT
test method consisting of a high speed digital
stimulus and a synchronous measurement
technique. Long data strings are compressed
into a four character hexadecimal string
called a signature. These DUT signatures are
then compared to those learned from a
known good board.

Static pattern testing consists of applying
a test pattern at the input of a printed circuit
board and measuring the response at the out
put. If the tester has access to internal circuit
nodes, the output of each individual device
can be tested.

Test systems can access the board under
test in several ways. The first is via the board
edge connector. Used primarily with the stat
ic pattern test technique, this method gives a
fast go/no go indication for the circuit under
test. Component level fault isolation, if avail
able, is usually through the use of a program
directed probing technique. A second
method uses a bed-of-nails fixture to access
every circuit node, providing simple compo
nent level diagnostics. The same is true for
the combined edge connector /bed-of-nails
fixturing method.

Test patterns for functional test systems
can be generated manually or by a simulator.
Manual generation is usually limited to sim
ple circuits. The output of computer aided
design (CAD) systems can be used to simpli
fy the manual process. The two basic types of
simulators used to gencrate functional test
patterns are those that are an integral part of
the functional tester and the off-line simula
tor. Simulator outputs are generally required
for comprehensive testing of large, complex
digital circuits.

Advanced Analog In-circuit Testing
All HP in-circuit testers use advanced

techniques that allow component isolation in
even the most difficult circuit configurations.
For example, a 0.01 ",F capacitor can be
measured to an accuracy of 4% even when in
parallel with a 1000 ohm resistor. This is
made possible by our 6-wire guarding and
phase synchronous detection. Added features
such as remote sensing, extended guarding,
and extra digit greatly expand the precision
measurement capabilities of HP's board test
systems.

Extended Guarding
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Analog Functional Testing
Functional testing enhances in-circuit test

results and can significantly increase board
test system yields. Each HP board test sys
tem with in-circuit capability also has stand
ard sources and detectors to provide
functional testing. Optional instrumentation
can easily be added via the HP- IB interface.
Active analog functional testing finds faults
not detected with in-circuit testing and al
lows tuning and circuit adjustments by sys
tem operators.

HP's Testing Techniques
Since each production process is unique,

your specific process may require several of
the measurement capabilities listed above.
HP's Circuit Test product line offers a wide
range of board test systems, each providing
at least two of these testing techniques. Ana
log in-circuit and functional testing capabili
ties are available in the HP 3061A, HP
3062A and HP 3065 board test systems. The
HP 3062A provides static pattern and high
speed digital functional testing. Digital in
circuit testing with "Safeguard In-circuit"
analysis is provided on the HP 3065 family.
The DTS-70 is a simulator-based digital
functional testcr with analog functional test
ing capability.



CIRCUIT TEST SYSTEMS
Production Testing of Electronic Printed Circuit Board Assemblies (cont.)

Maintaining Control 01 the
Manulacturing Process

Automatic testing in the production test
area is not the total solution to productivity
or product quality. There must be an overall
strategy for linking computer-aided solutions
throughout the entire manufacturing facili
ty. The HP Manufacturer's Productivity
Network (MPN) is an integrated strategy
for providing products and services that link
the four major areas in a facility. They in
clude operations, administration, engineer
ing and production. Timely communication
among these areas is essential if control of
the manufacturing facility is to be main
tained.

The HP Q-STAR network (Quality Sys
tems for Test, Analysis and Repair) is a sig
nificant addition to the HP MPN in the
production test area. It provides productivity
and product quality enhancements in the test
area with multiple links to other MPN quad
rants. HP Q-STAR was developed on the
premise tha t a network is more than a hard
ware link. It must also provide applications
software to form a framework for using
board test data to improve product quality as
well as provide feedback to improve the man
ufacturing process.

HP Q-STAR resides on the HP 3065
Board Test System and takes advantage of
its unique cluster architecture that allows
users to access common peripherals and data
bases. Scveral new application packages have
been added to enhance the standard HP 3065
software. These include paperless repair,
CAD-HP 3065 interfacing, and test report
ing using Statistical Quality Control (SQC)
methods.

Paperless Repair/Reporting
Paperless repair/reporting with bar code

reader capability automates the data flow be
tween the test and repair areas and provides
board tracking through the test / repair cycle.
Failure information by board serial number
can be stored for retrieval by repair operators
using a terminal keyboard or a bar code read
er. This test/repair data can be used to iden
tify "looping" boards and result in increased

productivity in the repair process. The same
data base can be analyzed and provide timely
feedback to improve the production process.
PPR is a standard feature on the HP 3065
Board Test Systems.

Test Statistics Reporting
Analysis of data obtained in the

test/repair loop is the job of HP Q-STATS,
another standard feature of the HP 3065.
The statistical analysis turns raw data into
usable information required by program
mers, test engineers and managers. For ex
ample, producibility reports provide a
statistical measure of the quality and
repeatability of a test. This is a clear indica
tion of how well the test will perform in the
production process.

HP Q-STATS provides production man
agement information in several different for
mats based on Statistical Quality Control
concepts. Tabular reports highlight produc
tion parameters such as yield, volume of
boards tested, and average wait, test and re
pair times. Pareto charts provide more de
tailed information such as board failures by
component designator. These reports can be
used as they are, or can be easily tailored to
meet user format requirements

CAD-ATE Interlacing
In every in-circuit board test system, a

description of the circuitry, or topology of the
board to be tested, must be entered into the
test system before a test plan can be generat
ed. Computer Aided Design (CAD) systems
are widely used in the design of the boards
and contain much of the data required by the
test system. Standard CAD outputs such as
netlists and parts lists can be formatted and
used instead of manually entering each com
ponent and interconnect. Once the topology
information is in the test system, component
values and tolerances must be entered manu
ally. At this point, most in-circuit test sys
tems have an automatic program generator
that generates the basic test plan.

HP provides a unique solution for ex
tracting data from the CAD systems for use
on the HP 3065 Board Test System. Instead
of relying on a CAD vendor to supply a post
proccssor to format the CAD files, the stand
ard outputs are read into the HP 3065 and
reformatted there. Using a software package
called HP CAD- VANTAGE, board test da
ta can be extracted from custom CAD sys
tems as well as commercial systems.

After the transferred data is formatted in
the HP 3065, it is entered into the forms en
try package. Parameters such as component
values, tolerances and failure messages can
then be entered into this menu-driven pack
age. Once the data is complete, the HP
3065's program generator, lPG-II, automati
cally generates a complete in-circuit test for
the board in a fraction of the time required
using the manual entry mode. In addition,
the board description may be transferred to
other HP board testers for test program gen
eration on those systems.

Linked Solutions
These applications require supported links

to be useful. The HP 3065 provides high
speed links for networking a number of test
clusters together to share files and resources.
A single "copy" command can transfer re
mote files as well as local files over HP's prov
en Distributed Systems (DS) link.

For links beyond the HP 3065 environ
ment, HP has provided a number of new soft
ware capabilities. HP 3062 Data Link
Utilities enables an HP 3065 to communi
cate with HP 3061/2 systems over the HP
IB (IEEE-488) interface. The Q-STAR en
vironment is open to a wide variety of com
puter systems used in Computer Aided
Manufacturing (CAM). New software pro
vides access to the HP 3065's RS-232 ports
for custom communications with virtually
any computer system via hardwired or
modem links.

Standard HP 3065 software also uses
ISO's HDLC packet switched protocol,
BYSYNC communication or standard AS
C II record transfers to link to HP 1000, 3000
and desktop computers. Modem interfaces
allow remote communications and support
for the X.25 international packet switched
standard provides true global network capa
bility for the HP 3065 Board Test Family.

Is ATE the Answer?
Can automatic board test equipment save

you money? Again, there are no simple an
swers. Chances are that it can if any of the
following conditions exist in your plant: high
PC volume, complex boards, backlogs in pro
duction test, low turn-on in final assembly,
high in-process inventory and high warranty
costs. HP's sales representatives can help you
characterize your production operation by
comparing the cost of testing or not testing at
each level of the process. They are available
to help you answer your ATE questions.



• Custom fixtures, board test software and library test
software

• Fast turnaround

CIRCUIT TEST SYSTEMS
Board Test Application Services

• High quality solutions
• Local installation

HP also maintains an on-going monitoring program for special fix
tures developed by third parties including dual-access and dual-stage
fixtures.

Custom Programs
Custom in-circuit board test software is available for the HP

3061 A, 3062A, and 3065 board test systems. This software includes
data entry, shorts and opens tests, in-circuit testing of digital ICs us
ing the HP 3065 digital device library and specific functional tests for
various circuit components. It may optionally include library test de
velopment of digital ICs-either commercial or custom-not yet in
the HP 3065 device library, or these tests can be ordered separately.

These programs include a complete, personalized documentation
package and on-site installation by your HP Application Engineer.

Custom board test application services are available through HP's
SupportNet team of Application Centers and your local Application
Engineer. By using the SupportNet team, you can benefit from the
economies of scale provided by a centralized programming and fixtur
ing staff.in the Centers, and have the assistance of near-by Applica
tion Engineers to help define your requirements, and to install and
support custom programs when they are completed.

The SupportNet team olfers a broad range of custom fixtures and
programs tailored to fit your exact needs. HP is able to offer these
services at economical prices by taking advantage of the hundreds of
man-years of experience of SupportNet personnel, combined with
significant capital investments in automated assembly, programming
stations and test equipment.

Custom Fixtures
Custom fixtures may be ordered for any of HP's board test systems.

The fixtures can be built from one of HP's high-quality fixture kits, or
from a kit brand of your choice. To provide a fixture built to your
exact needs, you may select from a number of options including spe
cial probe types, unique fixture plate milling and special damming of
the fixture vacuum. You may also choose to have specialized electron
ics built into the fixture or custom interfaces built for programmable
instrumentation.

Ordering Information
HP 44810A Custom Fixture-Built from Small HP Kit
HP 44811A Custom Fixture-Built from Large HP Kit
HP 44812A Custom Fixture-Built from Dual HP Kit
HP 44813A Custom Fixture-Special Design
HP 44820A Custom In-Circuit Board Test Program
HP 44830A In-Circuit Library Test Program

Price
Quote
Quote
Quote
Quote
Quote
Quote



CIRCUIT TEST SYSTEMS
In-Circuit/Functional Test Systems
Mode13061A/3062A
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Description
The HP 3061A and HP 3062A test systems combine excellent in

circuit fault isolation with functional testing capability to maximize
PC board yields. Both incorporate advanced measurement and inter
face technology based on years of experience within HP and field
proven in the HP 3060A.

The HP 3061A Board Test System has been optimized for analog
PC board testing. It combines advanced analog in-circuit and analog
functional test capabilities with high speed shorts/opens testing.

The HP 3062A Board Test System adds both digital static and dig
ital functional testing to analog testing capabilities of the HP 3061A.
You can choose the system that is right for your specific production
test needs.

System Controllers
You may select from four system controllers, the HP Model 36, HP

Model 26, HP Model 20, or HP Model 16. Software written on one
model is directly compatible with the others. The HP Model 26 and
36 computers have built-in floppy disc drives for convenient program
ming. Additional hard disc drives can be added. The HP Model 16's
low cost and small physical size makes it an ideal controller for dedi
cated test applications. The HP Model 20 Box Computer is rack
mounted and offers a low cost alternative to the HP Model 26 and 36.
It has a IS-slot card cage for additional interfaces and memory ex
pansion.

Advanced Analog In-Circuit Testing
The HP 3061A/3062A advanced analog in-circuit testing finds

faults over a wide variety of components, measurement values, and
tolerances. Advanced six-wire guarding methods make accurate mea
surements possible, even in cases of severe parallel shunting. Pro
grammers may select a variety of guarding methods to optimize
throughput and/or accuracy for specific production requirements.

This test technique assures you of consistent measurement results
from board-to-board and between systems. For example, you can off
load analog testing from one tester to another during peak production
periods and get the same test results. HP analog in-circuit testing
techniques mean flexible, consistent, and accurate measurements
from your testers.

Digital Functional Testing
The HP 3062A tests digital PC boards containing a wide range of

logic devices including microprocessors. The testing of micro-proces
sor-based circuits with bus-structured devices, large memories, and
dynamic me.mory devices often presents difficult test problems. Func
tional testing of your microprocessor boards is reduced to a manage
able task using Signature Analysis (SA).

Digital Static Pattern Testing tests circuits of medium complexity.
This technique stimulates digital circuits and compares the measured
response to an expected response. Using advanced analog testing and
static pattern testing, hybrid circuits such as A to D's and phase lock
loops can be thoroughly tested.

Software for Your Programmers
Test development times are reduced to a minimum through the use

of HP's high-level languages and automatic program generator. The
system software includes the following:
• Board Test Language (BTL200)-BTL200 controls complex system

functions including setup, measurement, response and data evalua
tion. On-line editing and immediate execution makes the testing of
complex circuit configurations a simple task.

• In-Circuit Program Generator (IPG200)-IPG200 automatically
generates the analog in-circuit test program from the circuit
description entered by the programmer. It analyzes the circuit for
parallel paths and automatically selects optimum guarding loca
tions. IPG200 then prints out a measurement analysis of each com
ponent, the test program, and fixture documentation. Once the
fixture is built, verification software helps to check for construction
errors.

• Software Development Package (DFT200)-DFT200 software de
velopment package aids the user in entering and debugging pro
grams using the Signature Analysis (SA) technique. DFT200
combines stimulus and SA measurement routines into a final effi
cient test program. This means faster program execution and high
PC board throughput.

Quality Through Data Analysis
HP 3061Aj3062A Test Systems accumulate data required for sta

tistical evaluations of your production process. HP-supplied pro
grams can analyze the data or you can write your own data analysis
programs easily using HPL statements. Analysis of your failure infor
mation will isolate problems in your manufacturing process.

HP Support
Qualified systems engineers are located near your facility to pro

vide you with applications and programming support. Customer En
gineers support your system on a worldwide basis through the use of
locally-placed system service kits. But, that's still not the whole story.
Complete user training courses are taught for each system. To en
hance the learning process, these training courses are offered at 14
Hewlett-Packard training locations throughout the world.

Analog Functional Testing for Higher Yields
Analog functional testing enhances the results of in-circuit testing

and significantly increases PC board yields. Yields of 85-90% using
analog in-circuit test methods may be increased to 95-98% with the
addition of functional testing. The standard HP 3061Aj3062A gives
the user a wide range of measurement test tools for full functional
testing. If additional functional test capability is required, HP-IB in
strumentation from Hewlett-Packard may be easily added for your
specif',c functional test needs.

Ordering Information
HP 3061A Board Test System
(depending on configuration)
HP 3062A Board Test System
(depending on configuration)

Price
Starts at $75,000

Starts at $1 ! 0,000



CIRCUIT TEST SYSTEMS
Board Test Family

Model 3065

• Digital/Analog In-Circuit Testing
• Low programming costs

• Multiple test stations
• Guaranteed 99% Uptime Service

Description
The HP 3065 Board Test Family is the result of years of experience in

automatic testing and advanced computer technology. It combines high
speed digital in-circuit testing with our proven 6-wire analog in-circuit
and analog functional measurement capabilities. In addition, the HP
3065's distributed intelligence architecture allows a single system con
troller to support multiple test stations, multiple programming stations
and a variety of peripherals without sacrificing high throughput in pro
duction test.

The HP 3065's family concept and modular design allows configura
tions to meet today's testing requirements and still provides flexibility
for future expansion. A basic HP 3065 test system consists of a system
controller and a test station. A total of three system controllers and three
test stations are available, allowing a board test system to be configured
to your specific testing needs.

Controllers
The HP 3065 family has a total of three system controllers providing

a wide selection of price/performance tradeoffs. All include specialized
HP minicomputers, each with different operating speeds, memory ca
pacity and peripheral handling capabilities.

The HP 3065C System Controller provides up to two megabytes of
internal memory and a 132Mb fixed disc drive. A single controller sup
ports up to three test stations and three programming stations simulta
neously. If fewer than three test stations are required, up to two
additional programming stations may be added. Used exclusively as a
test development center, the HP 3065C can support a total of six pro
gramming stations. Test stations and programming stations can be lo
cated up to 90 meters from the system controller.

The HP 3065CL uses an HP A600+ based controller with 2Mb of
internal memory and a 55Mb fixed disc drive. It supports one test station

and two additional terminals to be used for programming and / or repair
stations located up to 90 meters from the controller. The test station is
adjacent to the controller.

The third controller in the HP 3065 family is the HP 3065CX. This
HP A900 based controller provides 3.0Mb of internal memory and a
132Mb fixed disc drive. It can support three test stations and up to elev
en programming/repair stations simultaneously. All can be located up
to 90 meters from the controller.

Digital!Analog Test Stations
Three test stations are available in the HP 3065 family. As in the case

of the system controllers, they offer the user a choice of price and per
formance. All three test stations provide state-of-the-art in-circuit test
ing to isolate both component and process induced faults on PC board
assemblies. Each scanner has 22 slots for analog, digital, hybrid and
general purpose relay cards providing up to 1408 analog or 1320 hybrid
points.

The HP 3065H test station provides digital and analog in-circuit and
analog functional testing capabilities. Digital in-circuit tests use a dis
tributed control structure to apply test patterns at programmable rates
up to 2.5 MHz on all digital and hybrid pins. Analog in-circuit tests use
six-wire guarding, phase synchronous detection, extra digit and enhance
measurement modes to measure a wide range of components and com
ponent values. Analog functional tests are made with internal sources
and detectors or a variety of external instrumentation via the HP-IB
interface. An equipment bay is provided in addition to the measurement
bay to allow the addition of up to eight programmable digital DUT pow
er supplies and/or functional test instruments.

The HP 3065HL is a single bay test station with the same user inter
face as the HP 3065H. It supports dedicated analog and digital cards as
well as the hybrid card. The test station provides four fixed DUT
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Direct Memory Access (DMA), the system controller downloads
complete device tests from the "turbo" file to the test station one at a
time. Test sequence information is loaded into the Vector Processor
memory and unique test vectors are loaded into the RAM behind the
pins.

Vector Processor
The Vector Processor controls the real-time digital test execution

for each test station. Using a pipeline architecture, the Vector Proces
sor eliminates overhead time between test vector applications. As
tests are executed, pin electronics supporting each test pin makes a
pass/fail decision in hardware by comparing the received data with
the expected pattern. The instant a failure is detected, a fail bit is
returned to the Vector Processor. The system controller detects this
failure and immediately initiates the DMA transfer of the next com
plete device test.

The HP 3065's architecture downloads an entire digital test
from the system controller to the test station electronics in one
DMA transfer. A Vector Processor microcomputer in each HP
3065 test station sequences test vectors stored in the RAM be
hind the pins.

power supplies with the capability to add two programmable supplies.
Digital pattern application rates are programmable up to 5 MHz on
the hybrid card pins; 2.5 MHz on the dedicated digital pins. Analog
functional testing capability is available, but no equipment bay is pro
vided for the HP-IB instruments.

The HP 3065HX is a two bay test station similar to the HP 3065H.
The major difference is the new Vector Processor Card that allows
digital test patterns to be applied at a 5 MHz rate when using the
hybrid pin electronics. Dedicated digital cards operate at 2.5 MHz.
The equipment bay provides space for eight programmable DUT
power supplies and functional test instruments.

Compatability/Modularity
The HP 3065 family concept and modular design allow the user to

configure a board test system to meet today's complex testing require
ments and still provide flexibility for future expansion. The compati
bility of software and hardware makes it possible to configure up to
five test systems based on testing requirements and price considera
tions.

Test programs and fixtures used on the HP 3065C/H test system
are compatible with the new controller/test station combinations.
This protects the large investment in time and equipment when addi
tional testing capacity is required.

Improved Performance
Hardware and software enhancements on the HP 3065 family have

made significant improvements in tester performance, especially in
the areas of throughput, ease of programming and faster test plan
generation. This reduces the amount of time required to get the prod
uct out of the lab and into the final assembly.

Throughput
Digital throughput is usually incorrectly equated to test pattern ap

plications rates. In reality, actual test times are a very small portion of
the total time required to test a digital device. With test vectors being
applied at MHz rates, it takes less than 50 microseconds for most IC
tests. Conventional testers incur overhead times of 50 to 750 millisec
onds reading data from the disc, downloading test data to the hard
ware, reading the received data, and comparing the results with the
expected pattern. In most cases, overhead varies with IC complexity.
The HP 3065's digital throughput is virtually independent of device
complexity.

The HP 3065 uses efficient software and a distributed intelligence
hardware design to minimize overhead times. Each test station has its
own bit-slice microcomputer, the Vector Processor, plus RAM and
control electronics to provide up to 5 MHz test vector rates on all
digital and hybrid pins.

The HP 3065 System Controller reads multiple device tests into a
"turbo" file in its memory during a single disc access. Then using

Pin Electronics
Each bi-directional test pin is supported by local RAM. This RAM

is used to store only unique test vectors required to test a device. Each
of these vectors may be applied as many times as necessary by the
Vector Processor to completely test the DUT. The RAM also sup
ports the HP 3065's K (keep the previous state) and T (toggle the
previous state) vector states in addition to the traditional 1,0, X and
Z. This derivative mode and the unique vector storage give the HP
3065 an equivalent of 4k random vector storage and almost unlimited
algorithmic vector capability. Using these techniques, data compres
sion of 150: I and greater can be achieved.

By reducing the amount of data that must be transferred and mini
mizing or eliminating overhead times inherent in the test process, the
typical HP 3065 overhead time averages less than 25 milliseconds.

Faster Program Generation
Test development costs can be the major on-going cost of owning a

board test system. The HP 3065 helps control these costs by providing
a unique software environment to increase programmer productivity
and reduce test development costs. From data entry to test execution,
the HP 3065 is fast and easy to use.

Since Computer Aided Design (CAD) systems often contain board
topology information, the HP 3065 can link to these systems to re
trieve this data. Non-technical personnel can add to CAD data using
the HP 3065 forms entry package. If CAD system data is not availa
ble, the entire circuit description can be entered easily into the fill-in
the-blank forms package.

Once the circuit description is entered, the HP 3065's In-circuit
Program Generator (lPG-II) creates an in-circuit test plan for all an
alog and digital components-automatically. Tests for all analog
components are automatically generated, including guarding re
quired to eliminate the effects of the surrounding circuitry. Digital IC
tests are selected from the HP 3065's library of more than 4000 part
numbers and automatically modified to reflect specific applications of
digital devices on the board under test.

IPG-II easily accommodates engineering changes after the board is
in production. In addition to entering the production changes, the ex
isting fixture wiring information can be entered. lPG-II will use this
data to produce a new wirelist to minimize fixture rewiring.

The outputs of lPG-II are fixture wiring information and a test
plan that calls the shorts tests, executes the analog test, and calls the
digital IC tests. A test generation summary is also provided. On a
digital board with over 200 ICs and 100 analog components, lPG-II
produced a test plan with 90% working tests without debug. This
translates to faster test turn-on and lower test costs.

"Safeguard In Circuit" Analysis
Digital in-circuit testing electrically isolates a device on a PC board

while it is being tested. This technique requires that the test system
takes control of the chip's inputs by overdriving the outputs of "up
stream" devices. Overdriving these devices without careful analysis
can potentially cause device damage or degradation. HP spent three
years researching the causes of device damage and found the major
causes to be overdrive current, excess temperature rise and voltage
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lPG-II is HP's second generation in-circuit program generator.
Requiring only a board topology as input, lPG-II uses digital li
braries and the circuit description to generate the entire in
circuit test plan.

The HP 3065's Safeguard In-circuit analysis package automati
cally evaluates each digital test as it is created. Whenever the
potential for damage is identified, the programmer is notified
and test execution is prohibited.

overshoot. It was determined that the circuit configuration as well as
the device parameters contribute to potentiallC damage.

HP's "Safeguard In-circuit" analysis package automatically evalu
ates all digital tests to minimize the potential for device damage or
degradation. The analysis considers device parameters such as pack
age type, device family, power dissipation, and voltage/current han
dling capabilities as well as circuit topology. It then selects minimum
levels necessary to overdrive logic states, yet maintain adequate noise
margins. It also selects the appropriate edge speed to minimize over
shoot; fast edge for fast TTL and ECl logic families, slow edge for
CMOS to prevent latchup.

If cumulative heating is a problem, "Safeguard In-circuit" imposes
a cooldown time between tests. This is particularly important during
debug since it may be necessary to loop on a test or series of tests. The
cooldown period occurs during the overhead time, therefore it has
minimal effect on digital throughput.

Networking for Productivity
HP brings the Manufacturer's ProductIvity Network into your test

department. With the introduction of the new Q-STAR network
(Quality Systems for Test, Analysis and Repair), the HP 3065 has
the multi-link capability to become an integral part of your facility
networking plans. HP Q-STAR provides productivity and quality en
hancements within the test department with multiple links to the oth
er MPN quadrants. More than just a hardware link, Q-STAR
providcs application software to improve production testing as well as
timely feedback to improve the manufacturing process.

HP Q-STAR takes advantage of the unique cluster architecture of
the HP 3065 Board Test System that allows users to access common
peripherals and data bases. Application packages include paperless
repair, statistical test reporting (Q-STATS) and interfacing to CAD
Systems (CAD-VANTAGE). HP's MPN, in conjunction with Q
STAR, provide the strategy and the tools to help you maximize con
trol of your manufacturing facility.

Protect Your Investment
In order to protect your investment in the production test area,

many factors must be considered. Three of the most important con
siderations are system flexibility, compatibility and service.

Keep Pace with Technology
The modularity and flexibility of the HP 3065 family allows the

user to keep pace with board test technology. An ongoing enhance
ment program in both the software and hardware areas has produced

advances such as the new vector processor card that applies test pat
terns at a 5 MHz rate and the hybrid cards that provide up to 1320
hybrid scanner test points. Two new system controllers and two new
test stations have been added, allowing customers to select the price
and performance for their particular testing needs.

Since the introduction of the HP 3065, several major software
packages have been introduced, including Paperless Re
pair/Reporting and quality statistical data collection and reporting
(Q-STATS). These were added to the system software at no cost.
CAD-VANTAGE is another major enhancement that is offered to
the HP 3065 user.

System Compatibility
Perhaps the most important factor in protecting your investment in

the production test area is system compatibility. The HP 3065 family
of testers provides this protection. Test programs and fixtures develop
on the original system (HP 3065C/H) work on the new control
ler/test station combinations. Programs written on a system with
dedicated analog and digital scanner cards will work on a system with
hybrid scanner cards as well. Therefore, training, test programs and
fixtures are not abandoned when additional tcst capacity is needed.

In addition, all future enhancements to the HP 3065 Board Test
Family will be compatible with test programs developed on the new
test systems. The new vector processor and hybrid cards will serve as a
base for the planned enhancements.

99% Guaranteed Uptime Service
In the U.S., HP is offering a 99% Guaranteed Uptime Service pro

gram on the HP 3065 Board Test Family. This is made possible by the
excellent reliability record of the HP 3065 and HP's outstanding sup
port organization.

In addition, HP offers a complete worldwide solution to your appli
cation, hardware and software needs. HP's SupportNet is a team of
HP engineers and technicians that provide custom fixtures and pro
grams for HP board test customers. This and other hardware and
software support services help get your test system up and running
fast and keep it operating at peak efficiency.

HP 3065 Board Test Family
For an informative brochure on the HP 3065 Board Test Family

and/or more information on the 99% Guaranteed Uptime Service
program, call 1-800-634-8378.

Prices start at $!63,OO(l



CIRCUIT TEST SYSTEMS
Board Test Family
Fixturing Products

$60

$60
$115
$160
$185

$65
$505

$150
$150
$170
$170

$95
$95
$95
$95

Price
$655
$830
$990
$170
$150
$250
$150
$125

$90
$225

SerratedCrown

ft

Sockets
HP sockets (HP 44574A) are specially designed for low air leakage

and reliability. The sockets have 0.54" diameter barrel which accepts
most standard probes.
Patch Panel Plugs

Six patch panel plugs are available to meet your specific fixture
building needs. Single (HP 44589S and 44589SW) and dual plug
(HP 44590D and 44590DW) versions are available pre-wired and
with wirewrap posts or posts only. The pre-wired 5-plug (HP
44592A) is used for HP 3065 systems digital nodes. It features twist
ed pair wires for quick and easy wiring of 4 digital nodes. HP 44591A
DUT PWR Pin plugs are required for HP 3065 digital pulser power
requirements. These plugs are specially designed to fit the HP 3065
system scanner board.
Extenders

Height extenders are available for the standard fixture (HP
44560S) and for the large or dual fixture (HP 44560D). These ex
tenders add 7.6 cm (3 ") of vertical height. A 12.7 cm x 17.8 cm (5" x
7") breadboard is available for either extender.
Assembly tool kit-HP 44572A option 003 contains the hardware
and tools needed to assemble HP test fixtures. One tool kit is needed
for each assembly station.
Spare parts kit-HP 44573A contains spare parts for constructing
or modifying an HP test fixture.
Ordering Information
HP 44538A Standard Test Fixture Kit
HP 44539A Large Test Fixture Kit
HP 44540A Dual Test Fixture Kit
HP 44560S Standard Extender
HP 44560SA Standard Extender Angled to 45°
HP 44560D Large/Dual Extender
HP 44560A Large/Dual Extender, Angled to 45°
HP 44572A Assembly Tool Kit
HP 44573A Spare Parts Kit
Option 001 Fixture Verification Software Package
Probes
HP 44561L LF Single (60°) point 100 per bag
HP 44561H HF Single (60°) point 100 per bag
HP 44562L LF Serrated Head 100 per bag
HP 44562H HF Serrated Head 100 per bag
HP 44563L LF Star 100 per bag
HP 44563H HF Star 100 per bag
HP 44564L LF Spear (30°) point 100 per bag
HP 44564H HF Spear (30°) point 100 per bag
Sockets
HP 44574A Socket (.054" dia. barrel)
Patch Panel Plugs
HP 44589S Single Plug w/wirewrap tail
HP 44589SW Single Plug pre-wired
HP 445900 Dual Plug w/wirewrap tail
HP 445900W Dual Plug pre-wired
HP 44591A HP 3065 DUT Power Pin Kit
HP 44592A HP 3065 Dr/Rv 5-plug

Fixture Construction Kit Paris
Probes

Four probe styles are available, each with two different ranges of
spring tension. The probes can be ordered with sixty degree single
point tip (HP 44561 Land 44561 H), star or crown-point tip (HP
44563L and 44563H), serrated multi-point tip (HP 44562L and
44562H) and spear point tip (HP 44564L and 44564H). The high
force (8 oz. spring tension) probes are recommended except for high
pin density applications. In these applications, low force (4 oz. spring
tension) probes should be used. Each option contains 100 probes.

HP 44539A

Flxturlng Products
Description

The vacuum-actuated test fixtures have a dual vacuum plate design
that creates a guided probe system. The spring probes are equipped to
allow wire-wrap interconnections, and are easily replaceable. A patch
panel interfaces the probes to HP 306X Board Test Systems' relay
matrix. The entire lightweight fixture is enclosed by a molded plastic
case, eliminating the possibility of accidental damage or contamina
tion. An optional extender and breadboard kit allows you to add your
own custom test circuitry to the fixture.

Performance
Special attention has been paid to the design of the fixturing prod

ucts to ensure performance. The patch panel is made of a material
that exhibits very high isolation resistance. This means leakage cur
rents are kept low and will not significantly affect in-circuit measure
ments. In addition, the spring probes exhibit low series resistance and
can handle up to three amperes of current.

Attention has been paid not only to electrical performance but to
mechanical performance as well. For example, the fixture has been
designed to significantly reduce vacuum requirements. Low leakage
probe sockets together with an improved vacuum seal made of dura
ble thermoplastic rubber help achieve an air-tight construction. The
improved vacuum seal serves to muffle the acoustic noise level for
smooth, quiet operation.

The fixture kits are designed for ease of assembly and modification.
No adhesives are required at any point in the assembly process. The
test head is hinged and can be locked in either the down position or
the up position for easy access to wiring. Once assembly is completed,
a fixture verification software package aids you in debugging the ini
tial construction and is also useful for repairing and troubleshooting
the kits already in production.

Test Fixture Available in Three Sizes
There is a kit for relatively small boards up to a size of 25.4 x 33 cm

(10" x 13"). For larger boards, a kit that will accommodate sizes up to
33 x 55.9 cm (l3" x 22") is available. In addition, a dual fixture kit is
also available which allows you to increase your throughput by testing
boards in tandem. Each side of the dual fixture will accept a small size
PC board. All three of the fixturing products are fully compatible
with HP 306X Board Test Systems, and are available as either op
tions or accessories.



PLOTTERS & RECORDERS
General Recorder Information

Introduction
Whenever you measure and collect data with accuracy and precision,

you need precise hardcopy records of your results. A hardcopy graphics
device can improve your measurement system: plots provide permanent
post-test results for analysis and documentation purposes and can be filed
and retrieved as needed; output can be presented on overhead trans
parencies for effective communication during training sessions or meet
ings; and plots take less time than manual graphing and less money than
scope camera film.

Recording Analog Data
For measurements made from analog input signals, HP offers two solu

tions. HP offers a family of traditional X-Y recorders, plus the 7090A
Measurement Plotting System, a versatile measurement graphics instru
ment. The HP 7090A is a recorder that captures signals up to 3 kHz and
plots annotated results on paper.

Recording Digital Data
Hewlett-Packard has two solutions for obtaining hardcopy records from

digital data input. Both the HP 7090A and HP's graphics plotters (HP
7475A and 7550A), with the appropriate hardware and software, can
draw grids, annotate charts, and use many line types and colors to differ
entiate data.

Whether your application is manufacturing, engineering, education, or
medicine, HP offers the products and performance features to meet your
hardcopy graphics requirements. Check the table on pages 392 through
395 to help choose the best device for your HP instrument.

Measurement Plotting System
The HP 7090A Measurement Plotting System is a new concept that

provides a significant measurement advantage as well as unparalleled flex
ibility in hardcopy graphics. Functionally, the HP 7090A can replace
traditional analog recorders in most applications, and, in addition, add
significant and unique measurement and graphics capabilities. With its
three input channels, dc to 3 kHz bandwidth, six-pen plotting system, and
HP-IB interface, the HP 7090A goes beyond the capabilities of any single
recorder or plotter.

The HP 7090A replaces traditional analog recorders; it offers superior
dynamic performance and accuracy; 41,000 calibrated ranges; a 30 msec
to 24-hour time base; 6 triggering modes with up to 100 percent pre-trig
ger capture; the ability to annotate with date, time, and setup conditions;
and the ability to draw axes and grids which correspond to the recorded
data.

x-V Recorders
X-Y recorders plot graphs from low-frequency analog signals. There

are three factors to consider in selecting an X-Y recorder: static perform
ance, dynamic performance, and specific features that are important for
your particular application.
Static performance: static performance relates to a recorder's response
to dc voltages and very low frequency input signals. It includes accuracy
and resolution. Accuracy and resolution are trace functions of the elec
tronic and mechanical characteristics of the recorder and also its dynamic
performance. The type of input signal will determine the range of sensitiv-
ity required. .
Dynamic performance: dynamic performance is a function of slewing
speed and acceleration. Slewing speed, the maximum pen speed attainable
by the pen along either axis, contributes when recording high amplitude,
low frequency signals. Acceleration, the peak pen acceleration, contrib
utes to the recording of low amplitude, high frequency signals. High dy
namic performance is essential to the capture of rapid, transient signal
inputs.

Graphics Plotters
Graphics plotters provide multi-color, professional quality hardcopy for

digital data input. Selection is based on line quality, speed, output size,
intelligence features, available software, interface, and budget considera
tions.
Line quality and speed: all HP plotters provide optimal line quality with
a high mechanical resolution of 0.001 inches and a repeatability of 0.004
inches. These specifications assure smooth lines and characters. They per
form at high speeds and allow speed adjustment for writing on different
media.
Output size: your application will determine the output size required.
Notebook size (8.5 x II in.) color plots are ideal for reports and overhead
transparencies. Use them to summarize data, identify trends, compare re
sults, and highlight exceptions. The larger II x 17 inch plots are especially
useful for time lines, PERT charts, schematics, engineering drawings, and
other applications where you need to show visual detail.
Intelligence and software: HP plotters feature built-in HP-GL (Hew
lett-Packard Graphics Language) commands to control a large number of
plotter functions. This plotter intelligence frees your system's CPU for
other jobs and simplifies the user's programming task. Graphics software
packages are available for use on all of HP's graphics plotters. See page 97
for more details.



PLOTTERS & RECORDERS
Recorder/Plotter Selection Guide

Recommended Solutions
In the following pages, you will find a selection guide listing the

graphics output devices suited to your instrument system - one of our
three graphics plotters, one of our four X-Y recorders, or the HP
7090A Measurement Plotting System. The HP 7090A is not only a
high-quality plotter, but also a recorder that captures signals up to 3
kHz.

HP instruments designed with micro-processors can control plot
ting from front-panel buttons or menu-driven softkeys. These instru
ments allow you to send graphics data directly from your instrument
to a plotter. If your instrument has this capability, it will be listed
with a "direct to plotter" output capability.

Other HP instruments require the appropriate controller and soft
ware in order to send graphics output to the plotter. These devices are
indicated by "indirect to plotter" output capability. If the system in
cludes or requires a particular controller, that controller is indicated.
Plotter software support is also indicated. Consult your local sales
representative for controller information or software updates.

Features
X-Y Recorders
• Choice of four models -

HP 7015B, 7035B, 7045B, and 7046B
• One-pen and two-pen models
• Electrostatic holddown
• Disposable pens
• Sturdy construction

HP 7475A Graphics Plotter
• 6 pens
• 210 x 297 mm (81/2 x II in.) and

297 x 420 mm (II x 17 in.) media capability
• Paper and overhead transparency film, manual media loading
• Multi-color fiber-tip pens
• HP-IB or RS-232-C/CCITT V.24 interface
• 38.1 cm/s (15 in./s) maximum pen speed
• 1024 byte I/O buffer size

HP 7550A Graphics Plotter
• 8 pens
• 210 x 297 mm (8 1/2 x II in.) and

297 x 420 mm (II x 17 in.) media capability
• Paper and overhead transparency film, automatic media loading

Vellum and polyester film, manual media loading
• Multi-color fiber-tip, roller-ball, and liquid-ink drafting
• HP-IB and RS-232-C/CCITT V.24 interface
• 80 cm/s (31.5 in./s) maximum pen speed
• 1024 byte default I/O buffer size
• 12,800 byte available I/O buffer size

HP 7090A Measurement Plotting System (in plotter mode)
• 6 pens
• 210 x 297 mm (81/2 x 11 in.) and

297 x 420 mm (II x 17 in.) media capability
• Paper and overhead transparency film
• Multi-color fiber-tip pens
• HP-IB interface
• 38.1 cm/s (15 in./s) maximum pen speed
• 1000 word I/O buffer size



x-Y Recorder and Graphics Plotter Selection Guide for HP Instruments

X-Y Recorder Outputs Recom-
Plotter mended

HP Instrument Output Capability" Software Support Voltage PenUlt HP Models

PC Instruments Indirect to plotter Data Aquisition 7475A
Software: HP 150,

HP 14855A; IBM PC,
HP 14856A

14lT Spectrum Analyzer System Direct to recorder X-5 to 5V YES 7090A
YO to -.8 V (14 Vpen up, 0 Vpen down) 7015B

4l5E SWR Meter Direct to recorder YO to I V NO 7090A
70458

432A/B/C 436A/43BA Power Meters Direct to recorder YO to I V NO 7090A
70458

853A Spectrum Analyzer Oisplay Direct to recorder X-5 to 5V YES 7090A
YO to .8 V (15 Vpen up, 0 Vpen down) 70458

Front-panel controls select 7475A
graticule and/or trace 7550A

Direct to plotter (LO) (no annotation)

1040A UVNIS LC Detector Indirect to plotter HP 1040A opt 631 7475A
software available 7550A

I090A liqUid Chromatograph Indirect to plotter. HP software Included 7475A
System includes HP 85B

1347A HP-IB Display direct to plotter (LO) (using) Program command or 7475A
dedicated plotter port) front-panel control duplicates 7550A

screen image onto plotter

1980B/S Oscilloscope Measurement Direct to plotter (LO) Menu-driven softkeys provide graticule, 7475A
Systems (with 19860A Digilal Wavetorm or trace, and/or annotation; HP 19800A 7550A
Storage and 19811A PloVSequence ROM) indirect to plotter Waveform Measurement Library

software also available

22505 Data AcqUisition/ Control System Indirect to plotter HP PMC/IOOO software available 7475A

3046A/B/S Selective Level Measuring Indirect to plotter Customer soltware reqUITed 7475A
Systems

3047A/S Spectrum Analyzer Systems IndlTect to plotter HP soltware included with 7475A
3047S 7550A

3054A/C/DL/S Data Acquisition Systems Indirect to plotter Customer software required for
3054C/DL

3056DL/S Data Acquisition Systems Indirect to plotter Customer software required 7475A

3314A function Generator Direct to recorder X-S to 5V YES 7090A
70458

3325A Synthesizer/Function Generator Direct to recorder XOtolOV YES 7090A
TIL 70458

3326A Two Channel Synthesizer Direct to recorder XOto 10V YES-TIL 7090A

3335A Synthesizer/Level Generator Direct to recorder XOto 10V NO 7090A
70458

3336A/B/C Synthesizer/Level Generator Direct to recorder XOtolOV YES 7090A
TIL

3350A/3357A/B Lab Automation System Indirect to plotter. HP 19135C CPLOT/3350 software 7475A
System includes HP 1000 available 7550A

3421A Data Acquisition/ Control Unit Indirect to plotter Customer soltware required 7475A

3497A/S Data Acquisition/ Control Indirect to plotter Customer soltware required 7475A
System

3561A Dynamic Signal Analyzer Direct to plotter (05) Front-panel control duplicates screen 7475A
or image to piotter. Software similar to 7550A

indirect to plotter 3577, also adds annotation

3562A Dynamic Signal Analyzer Direct to plotter Front-panel control duplicates screen 747SA
or image to plotter Soltware similar to 7550A

indirect to plotter 3577, also adds annotation

3575A Gain/Phase Meter Direct 10 recorder YIIO mY/degree NO 7090A
Y2 10 mV/d8 70468

3577A Network Analyzer Direct to plotter (LO) Front-panel control duplicates screen 7475A
or image to plotter. Menu-driven software 7550A

indirect to plotter provides selectable graticule, trace,
annotation, pen number, line type.

3580A Spectrum Analyzer Direct to recorder X0 to 5V YES 7090A
YO to 5 V Contact closure to ground 704S8

during sweep
3581A Wave Analyzer Direct to recorder X0 to 5V YES 7090A
358IC Selective Voltmeter YO to 5 V Contact closure to ground 70458

during sweep
3582A/S Spectrum Analyzer Direct to recorder X0 to 5.25 V YES 7090A

YO to 525 V Contact closure during sweep 70458
Indirect to plotter 3jCustomer software required 747SA

3585A Spectrum Analyzer Direct to recorder XOto 10V YES 7090A
YOtolOV TIL 70458

Indirect to plotter HP software available 7475A

·"Indirecllo plolter" requires an appropriate controller and software. "Direct to plolter" may require an address of 05 Or LO (listen only).
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Output Capability
"Indirect to plotter" x-v Recorder Outputs Recom·

~~~t;~il~~~nad~~~f~~r~.
Plotter mended

HP Instrument Software Support Voltage Penlilt HP Models

3586A/B/C Selective level Meter Indirect 10 plotter Customer software required 7475A

31085 Noise and Inteference Test System Indirect 10 plotter HP software available 7475A

3112A MLA Receiver Direct to recorder X-5 to 5V YES 7090A
V-5 to 5 V 70158

31708 Telephone Analyzer Direct to recorder (Special X0 to 5V NO 7090A
graph paper available) V-5 to 5V

3176A/8 PCM Terminal Test Set Direct to recorder 7090A
or 7475A

Direct to plotter (lO) 7550A

3180A Error Measuring Set Direct to recorder YOtolmA NO 7090A
into lOKohm rna,

4061A/5 Semiconductor Component Test System Indirect to plotter HP software included with 7475A
4061S

40628/5 Semiconductor Parametric Test System Indirect to plotter Customer software required 7475A

4063A/5 Semiconductor Indirect to plotter HP software included 7475A
Parametric Analysis System 7550A

4064A/5 OlTS Analysis Indirect to plotter HP software Included 7475A
System 7550A

41408 pA Meter/DC Voltage Source Direct to recorder X-IOto 10V YES 7090A
V-5t05V 70458

Indirect to plotter Customer software required 7475A

4145A Semiconductor Parameter Analyzer Direct to plotter (lO) Front-panel controls select 7475A
trace and/or grahcule. fixed 7550A
characters

4191A RF Impedance Analyzer Direct to recorder X0 to 1 V NO 7090A
(With Option 004) VlOtolV 70468

V20to I V
(Option 004 not requrred) Indirect to plotter Customer software required 7475A

4192A IF Impedance Analyzer Direct to recorder X-I to I V YES 7090A
V-I to 1 V TIL 70458

(low level at pen down)
Indirect to plotter Customer software reqUired 7475A

4193A Vector Impedance Meter Direct to recorder X0 to I V YES 7090A
VlOtolV 70468

V2 -I to I V
Indirect to plotter Customer software required 7475A

4194A Impedance Direct to plotter Front-panel control 7475A
Gain-Phase Analyzer duplicates screen image 7550A

to plotter. Grahcule.
traces are selectable

4280A 1 MHz CMeter/C-V Plotter Direct to recorder X-IOto 10V YES 7090A
V -IOto 10V 70458

Indirect to plotter HP software available 7475A

5180A Waveform Recorder Direct to recorder Front panel controls provide X-I toOV YES 7090A
5182A Waveform Recorder Generator fixed graticule. trace. V-1 to 0 V (0 Vand 5 V) 70458

annotation; 51800A Waveform
Measurement library also

Direct to plotter (lO) available 7475A
or 7550A

Indirect to plotter

5390A Frequency Stability Analyzer Indirect to plotter HP software provides grat1cule. 7475A
trace. and characters

54100A Digitizing Direct to plotter 7475A
Oscilloscope 7550A

54200A Digitizing Direct to plotter 7475A
Oscilloscope 7550A

5421A Digital Vibration Test Control System Direct to plotter (05) Front-panel controls select 7475A
hxed-format gralicule. trace. 7550A
and/or characters

552865/885 Dimensional Metrology Analysis Systems Indirect to~Iotter. Menu-driven software prOVides 7475A
System inclu es HP 85 ~~~d~~;~~llr~~t~e~6~atr:ticule

trace. title block. and vertical
scale

5981A/96A GCMS Systems incll~~~;c~~ol m6tg~ ~lr~~;~oo
HP 59974A and 59872A 7475A
software available 7550A

69015 Measurement and Analysis System Direct to plotter (05) Menu-driven software provides 7475A

~~~d~~;~~llr~~t~e~6~a~\:ticule
trace

6940B/42A Multiprogrammers Indirect to plotter Customer software reqUired 7475A

69425 Computer Aided Test System Indirect to plotter Customer software requrred 7475A

6944A/S Multiprogrammer Indirect to plotter Customer software reqUired 7475A

1100 Series Modular Direct to plotter 7475A
Spectrum Analyzers 7550A

8116A Pulse/Function Generator Direct to recorder X0 to 10 V YES 7090A
(with Option 001) (15 V/decade) TIL 70458

8165A Programmable Signal Source Direct to recorder X0 to 2.99 V NO 7090A
(with Option 002) (I V/decade) 70458

8340A SyntheSized Sweeper Direct to recorder X0 to 10 V YES 7090A
70458

83508 Sweep Oscillator Direct to recorder X0 to 10 V YES 7090A
70458



Output Capability
"Indirect to piotter" X·Y Recorder Outputs Recom·

requires an appropriate Plotter mended
HP Instrument controller and software. Software Support Voltage PenUlt HP Models

8405A Vector Voltmeter Direct to recorder VlOtolV NO 7090A
Y2 -.5 to 5 V 7046B

84108 Network Analyzer System - The following plug·ins are part of the 8410B system'
. - - ~ . - - - - . - - .. - - - - - . - - - . - . - - - - .... - - . - . - .. - . - - - - _ .... -" _. -" . - _. _ .. _. _ .... - - - .. _. - - - - - - _. _. -. - .... -. - -. _.-

8412A Phase-Magnitude Display Direct to recorder VI 50 mVidB NO 7090A
Y2 10 mVidegree 7046B

- _. - - _ .. - _ ... - -- - - - - - _ .. _. _. _. - - - - _ .. -. - - - _ .. - - .... -. -. _ .... _. -. _. - -. _. _ .... _.- - _. -- - - - - - _ .... - _. .. - ....
8414A Polar Display Direct to recorder X-2.5 to 2.5 V NO 7090A

Y-2.5 to 2.5 V 7045B

84088/S Automatic Network Analyzer Indirect to plotter HP software duplicates screen 7475A
image onto plotter 7550A

8450/51A Diode Array Spectrophotorneters Direct 10 plotter Selectable gralicule, trace, and 7475A
characters 7550A

8505A Network Analyzer Direct to recorder HP software provides graticule, X0 to 75 V YES 7090A
trace, and characters Y-125 to 125V 200 rnA current sink 7045B

Indirect to plotter 7475A
7550A

85070/S Automatic RF Network Analyzer System Indirect to plotter HP software provides graticule, 7475A
trace, and characters 7550A

8510A Network Analyzer Direct to plotter Front-panel controls 7475A
select graticule, trace 7550A
characters, pen and
quadrant

8557A/588/59A Spectrum Analyzers Direct to recorder X-5t05V YES 7090A
YO to ,B V (15 Vpen up, 0 Vpen down) 7045B

(with 853A and 180 mainframes)
With 853A Display Direct to plotter 7475A

8565A Spectrum Analyzer Direct to recorder X-5to 5 V YES 7090A
YOto ,8 V (15 Vpen up, 0 Vpen down) 70458

85668/S/688/S Spectrum Analyzers Direct to recorder HP 85862/63 software X0 to 10 V YES 7090A
packages available YOto 10V (IS Vpen up, 0 Vpen down)

Direct to plotter 7475A

85698 Spectrum Analyzer Direct to recorder X-5 to 5V YES 7090A
YO to .8 V (15 Vpen up, 0 Vpen down) 70458

Direct to plotter Front-panel controls select 7475A
graticule, trace, and/or 7550A
characters

862QC Sweep Oscillator Direct to recorder X0 to 10 V YES 7090A
(5 Vpen up) 70458

8642A/8 Synthesized Signal Generator Direct to recorder XOto 10V YES-TIL 7090A

8660C Synthesized Signal Generator Direct to recorder X0 to 8 V YES 7090A
(with Option H24) 7045B

8662A/63A/738/C/0 Synthesized Signal Generators Direct to recorder XOtolOV YES 7090A
TIL 7045B

8683A/B/0/B4A/8/0 Signal Generators Direct to recorder XOtolOV NO 7090A

8750A Storage-Normalizer Direct to recorder XO to 1V YES 7090A
Y-4t04V (open collector driver, 20 Vmax) 7045B

8754A Network Analyzer Direct to recorder X0 to 1V YES 7090A
Y-,4 to ,4 V (5 Vpen up, 0 Vpen down) 7045B

8755S Scalar Network Analyzer System Direct to recorder Y-4t04V YES 7090A
X0 to 10 V (open collector driver, 20 Vmax) 70458

8757A/S Automatic Scalar Network Analyzer Direct to plotter HP 8757Ahas sottkeys 7475A
with custom plot capability. 7550A
HP 8757S has menu-driven
software.

8756A/S Automatic Scalar Network Analyzer Direct to plotter 8756A provides menu-driven 7475A
sottkeys, 8756S has menu- 7550A
driven software to select
graticule, trace, and/or
characters (rev, 1does not
Include 7550A in 10 table

B900c/0 Peak Power Meter Direct to recorder YO to I V NO 7090A

89038 Audio Analyzer Direct to recorder XOtolOV YES 7090A
YOto lOY 70158

Indirect to plotter Customer sottware required' 7475A

8953A/S Transceiver Test System Indirect to plotter Customer sottware reqUired' 7475A

8955A/S RF Test System Indirect to plotter Customer software required' 7475A

8970A NOise Figure Meter Direct to recorder X0 to 6 V YES 7090A
YO to 6V TTL 7045B

Indirect to plotter Customer software required' 7475A



PLOTTERS & RECORDERS
Measurement Plotting System
Model7090A

• Floating and guarded inputs
• DC to 3 kHz bandwidth, 33.3 kHz sampling rate
• 3 channels with simultaneous sampling

• 12-bit resolution, 1 k buffer/channel
• 6 trigger modes with up to 100% pre-trigger capture
• Full programmability and data transfer over HP-IB

HP 7090A

The HP 7090A is designed for low-frequency « 3 kHz) measure
ment, analysis, and documentation. The 7090A merges several tech
nologies - waveform recording, digital plotting, analog recording, and
automated measurement - to provide a powerful solution to a broad
range of measurement applications. It significantly increases the abil
ity to measure and display low-frequency phenomena and substan
tially improves real-time recording and digital plotting ... all in one
low-cost system.

Signal Capture
Simultaneous sampling on each of three channels, 12-bit resolu

tion, bandwidth of de to 3 kHz (33.3 k samples/s maximum), and
1000 word memory per channel allow high resolution measurement,
storage, and display.

Flexible Triggering
The HP 7090A has six trigger modes which allow virtually any

signal change to initiate signal capture, even decaying repetitive sig
nals such as faults in a power line voltage, or in a transducer's carrier.
Combined with pre-trigger capability, these trigger modes make the
HP 7090A Measurement Plotting System ideal for turn-on/off char
acterization, fault monitoring and mechanical motion analysis.

A System Component
All panel functions are programmable via the HP- IB interface. Da

ta can be transferred from the internal 1 k-buffers or streamed in real
time from the analog-to-digital converters at up to 500 points/so In
addition, the menu-driven HP 17090B Measurement Graphics Soft
ware package is available for HP 9000 Series 200

computers (BASIC 3.0 only). The software allows easy data manipu
lation, storage and retrieval, and system integration.

Versatile Capabilities
As the name implies, the HP 7090A Measurement Plotting System

is also a high performance digital plotter. It is ideal for a graphics
dump from a smart instrument (e.g. from an HP 8569B Spectrum
Analyzer) or as part of an HP-rB system; you can also use the HP
7090A to take an X-V dump from an analog instrument (e.g. from an
HP 14lT Spectrum Analyzer System). With the HP 7090A, hand
annotation is unnecessary. The 7090A annotates setup conditions,
date and time, selected data points from memory, and trigger infor
mation. It draws user-defined axes and grids, eliminating the need for
pre-printed graph paper. The HP 7090A even lets you plot overhead
transparencies for technical presentations.

Applications
Analog Recording: Electrical, chemical, mechanical and medical
fields all benefit from recording real-time X-V and Y-T relationships.
As an analog recorder, the HP 7090A has sensitivity to 5 mV full
scale and 41,000 calibrated ranges for easy and quick calibration to
measurement units. The HP 7090A's superior dynamic performance
and high sensitivity provide users the versatility and accuracy re
quired in laboratory environments.
Capturing Low Frequency Electrical Transients: General diagnostic
monitoring (such as looking for relative timing sequences) and fault
monitoring (capturing pre-trigger data for intermittent
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Measurement Graphics Software
Combining an HP 7090A, an HP 9000 Series 200 computer and the
HP 17090B Measurement Graphics Software produces a powerful
menu-driven system for measurement, data manipulation, and data
storage and retrieval. The menu-driven software, written in BASIC
3.0 for Series 200 computers, takes advantage of the HP 7090A's ca
pabilities as a system component. No programming is necessary; once
the HP 7090A is loaded with paper and pens and connected to the
controller using an HP-IB cable, just load the software. All HP
7090A functions can be controlled by the computer.
Program Capabilities: There are six main functional areas of Mea
surement Graphics Software:
• Measurement Setup
• Measurement
• Display
• Annotation
• Data Manipulation
• Storage and Retrieval
The HP 17090B software helps you use the HP 7090A's features easi
ly and effectively plus, it provides storage, annotation and data trans
formation options not available on the HP 7090A unit alone.
Friendly, Menu-driven Interface: Each menu allows the user to view
several parameters simultaneously. Series 200 softkeys and cursor
control knob minimize keyboard input. The "help" softkey displays
the available choices and ranges for each parameter setting.
System Requirements: Measurement Graphics Software is written in
BASIC 3.0 and requires a minimum of 216 K of RAM after the oper
ating system is loaded; however, 433 K is recommended for optimum
program speed. The software is designed for use with an HP 9000
Series 200 computer and an HP 7090A Measurement Plotting Sys
tem. The software is supplied on two 3.5 in. microfloppy or 5.25 in.
minifloppy discs and is accompanied by a user's manual.

failure analysis) are natural applications for the HP 7090A. Measur
ing Phase Relationships: The simultaneous sampling on all channels
is ideal for measuring current/voltage phase relationships in power
systems.
Analog Instrument/Digital System Link: The HP 7090A can inte
grate an analog instrument into an HP-IB system; the HP 7090A,
with a controller can digitize output voltages from analog instruments
for HP-IB system data entry.
Mechanical and Electromechanical Testing: Applications in which
transducers convert velocity, acceleration, force, temperature or tor
que to voltage are a good fit for the HP 7090A. These applications
have a maximum output frequency below 3 kHz. The HP 7090A's
flexible trigger capabilities make it useful for one-shot elec
tromechanical events such as clutch and mechanism engagements.
Electromechanical Control Systems: The HP 7090A can measure the
response of a system to a stimulus; a typical use would be exciting the
system with a step function and using the measured response to deter
mine damping ratio and the natural frequency of the control system.
Material Testing: The HP 7090A can record classic stress-strain
curves, particularly those obtained from destructive testing. The data
is stored in a buffer, so even though the sample has been destroyed,
the data can be viewed and rescaled in several different ways.
Automatic Test: When linked to an HP 9000 Series 200 computer,
the HP 7090A is a good, inexpensive learning tool for small compa
nies considering automatic test systems. Applications include envi·
ronmental and production line testing and proof of performance
records.
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Measurement Plotting System
Model 7090A (cont)

167/s
167/s

59/s
59/s

I channel
I channel plus

trigger
3 channels
3 channels plus

trigger
Functions: second, minute, hour, day,
year
Controls: front-panel set, battery
(lithium) backup
Accuracy: ±4 sec/day @ 25 C
Operating temperature: 0-55 C
Source: 100, 120, 220, 240 V ac
-10%, +5%
Frequency: 48-66 Hz
Consumption: 140 W
Height: 205.5 mm (8.1 in.)
Weight: 575.0 (22.6 in.)
Depth: 465.0 (18.3 in.)
Net: 15.7 kg (34.5 Ibs)
Shipping: 23.6 kg (l8.3Ibs)

Spanish/Latin America
Front-panel controls: PI, P2; pen
position cursors; pen selection
Interface modes (user selectable):
listen only; listen/talk
Types: paper, overhead transparency
film
Sizes (switch-selectable): A4/A (210
x 297 mm, 8.5 x II in.); A3/B (297 x
420 mm, II x 17 in.)
HP-IB control of all recorder and
plotter functions
Software lockable front panel
Allows use of X-Yoscilloscope to
preview buffer contents
Connectors: 2 BNC, vertical and
horizontal
Output: -10 V to 10 V (0 V
corresponds to origin on chart);
refreshed every 15 ms
Resolution: 10-bit
Allows panel display of dc voltage
levels on sclected channel input
Sampling rate: I/sec (NOMINAL)
Allows cursor to move pen along
plotted buffer data on selected
channel, value shown on display, and
coordinate pair can be printed at
selected points.
BNC connector, TTL level or contact
closure to ground
Max. sampling rate: 33.3 k samples/s
Max. streaming rate over HP-IB:

ASCII Binary
167/s 500/s
143/s 333/s

Weight

Size

Environmental
Power Requirement

Real-time Clock

External Pen Lift Control

Analog-to-digital

Pen Position
Data Display

Digital Voltmeter
(DVM) Mode

Programming

Media

Scope Output

Accessories Supplied Part Number
Interfacing and Programming Manual 07090-90001
Operator's Manual 07090-90002
Pocket Guide 07090-90004

An assortment of pens and media are also shipped with each HP 7090A unit
sold. Paper size and power cord are determined by destination.

I second to 24 hours
3,700
±O.l%

1000 words
12-bits

Inside or ou tside window to eapture
decaying repetitive signals, inside
resets with eaeh reverse transition;
Above or below level, seleetable over
the full-scale range in 1.0% of range
increments (NOMINAL);
Source, channel I
BNC connector, TTL level or contact
closure to ground
Available from front-panel controls
Up to 100% pre-trigger capture, up to
24 hour post-trigger delay before
measurement start

127 cm/s (50 in./s)
75 cm/s (30 in./s)
2 g constant
3 kHz for all full scale ranges
~ 20mV
2.6 kHz for all full-scale ranges
<20mV
250 Il at fastest timebase range

30 milliseconds to 24 hours
4,700

±0.012% of range/degree C
increases from ±O.O 12% or
range/degree C @ 500 mV to
±0.044% of range/degree C @ 5 mV
±O.O I%of reading/degree C

±0.15% of range
increases from ±0.15% of range
@ 500 mV to ±0.26% of range @ 5
mV
±0.055% of reading

Manual Trigger
Display

External Trigger

Reading inaccuracy
Temperature coefficient

Constant inaccuracy
I V to 100 V range
5 mV to 500 V range

Peak capture
Memory per Channel

Size
Resolution

Trigger Characteristics
Internal Trigger

3
floating, guarded
5 mVto 100 V full scale
41,000
±2 full scale or ±100 Vmaximum
approximately 5% or range steps
I Mohm, shunted by 45 pf (Nominal)
200 V, dc or peak
10 kohm
140 dB dc; 100 dB ac @ 60 Hz with
I kohm unbalance in LOW terminal
and most sensitive range (at 25 C)

Electrical accuracy (@ 25 C, ± I scale offset maximum):
Constant inaccuracy

I V to 100 Vrange
5 mV to 500 mV range

Reading inaccuracy
Timebase

Buffer mode
Range
Number of ranges

Direct mode
Range
Number of ranges

Accuracy
Dynamic Performance

Slewing Speed (Nominal)
Direct mode
Plotting mode

Acceleration (Nominal)
Bandwidth (~3dB)

Specifications
Inputs:

Number of channels
Type of input
Sensitivitv
Sensitivity ranges
Zero offset
Zero offset ranges
Input impedence
Maximum input voltage
Maximum source resistance
Common mode rejection ratio

Supplemental Characteristics
Writing System 6-pen carousel with automatic pen

capping
Fiber-tip pens for paper or
transparencies

Digital Plotting Intelligence: over 40 HP-GL
instructions; five built in character
sets including ANSI ASCII, HP
9825, French/German, Scandinavian,

Ordering Information
10833A or 45529A HP-IB (IEEE-488) I-meter cable
10833B or 45529B HP-IB (IEEE-488) 2-meter cable
7090A Measurement Plotting System

Option 910 (duplicate set of manuals)
17090B Measurement Graphics Software

Option 630 (3. 5 in. disc size)
Option 655 (5.25 in. disc size)

Price
snoo
$91.00

54400.00
$] 00.00

POOOO
$700.00



• Full capability

PLOTTERS & RECORDERS
Low-Cost, General Purpose X-Y Recorders, Time Base

Models 70158, 70358, 17108A

• Precision recording

For 35 years, the Hewlett-Packard family of X-Y recorders has
been bringing performance, reliability, and service to lab environ
ments all over the world. These recorders are manufactured in the HP
tradition of quality, and designed to help you make recordings easily
and accurately.
HP 70158: a low-cost recorder for applications that require high dy
namic performance, medium sensitivity, and A41A-size output.
HP 70358: a general purpose laboratory recorder for applications
that require low dynamic performance, medium sensitivity, and A
size output.
HP 70458 and 70468: high performance recorders for applications
that require very high dynamic performance, high sensitivity, and
A41A- or A3/B-size output.

All HP X-Y recorders have electrostatic holddown for silent,
trouble-free grip. And they use disposable pens for crisp, clean traces
and one-step replacement of ink, tip, and color.

Model 7015B X-V Recorder
The HP 7015B is a low-cost, one-pen X-Y recorder that allows

charting on paper sizes up to ISO A/4 or 216 x 280 mm (8.5 x 11 in.).
The unit is mounted in a sturdy case made from a single casting, as
suring mechanical alignment and long life, even in rugged environ
ments. The HP 7015B provides recording for a wide range of
laboratory uses where there is a need for full capability at a reasona
ble cost.

The HP 7015B has a full complement of capabilities. The standard
features include an internal time base with sweep selections from 5
seconds to 15 minutes. The time base provides automatic pen control
and accepts remote triggering from sweep start and reset.

Also included are matched input filters, remote pen lift, and TTL
level remote control. The HP 7015B accepts TTL-level and low cur
rent (5mA) contact closure for easy interface with external equip
ment.

Model 70358 X-Y Recorder
The HP 7035B is the ideal recorder for general lab use. Compact in

design, the HP 7035B is well adapted to rack mounting with the addi
tion of only two optional wing brackets. It features floating guarded

.4o. iI

inputs to help eliminate the common mode voltage effects that are
troublesome when recording from low-level sources.

Input connectors on the HP 7035B accept both open wire and plug
type connectors. In addition, the recorder provides five calibrated
ranges (0.4 mV Icm to 4 VIcrn) for each axis; signal scaling for full
scale deflection, and high-impact impedence (1 megohm, except for
the first two ranges).

Model 17108A Time Base
The HP 17108A is a self-contained timc base that operates on ei

ther axis of the HP 70358. By simply plugging in the HP 17l 08A, the
HP 7035B is provided with five sweep seconds from 0.2 s/cm to 20
s/cm (0.5 to 50 s/in.). This module, powered by a single self
contained battery, is controlled by its own six-position range switch
and three-position mode switch.

HP 17108A Option 002 mounted on recorder.

HP 17108A Specifications
Sweep seconds: 0.2, 0.4,2,4,20 s/cm (0.5, 1,5,10,50 s/in.)
Accuracy: 5% of recorder full scale
Linearity: 0.5% of full scale (20°C to 30°C)
Output voltage: 0 to 1.5 V
Power: replaceable mercury battery (100 h)



PLOTTERS & RECORDERS
Low Cost, General Use X-V Recorder (cont'd)
Models 70158, 70358

HP 70158 and 70358 Specifications

Performance Specifications
HP 7015B HP 7035B

Type of input Floating binding posts or circuit board rear connector Floating guarded signal pair; rear connector

Input ranges 5,50,500 mV/cm (0.01, 0.1, 1Vlin.) 0.4,4,40,400 mV/cm; 4 V/cm (1, 10, 100 mY/in,; 1Vlin.)

Input resistance 1 MQ constant on all ranges 100 kQ on 4 mV/cm (10 mY/in,) and potentiometric or
essentially infinite at null on 0.4 mV/cm (1 mY/in,)

Source resistance 10 kQ maximum on all ranges 20 kQ maximum on most sensitive range: no restrictions on
other ranges

Accuracy ±0,3% of full scale on most sensitive range (includes linearity ±0,2% of full scale
and resettability) plus ±0.2% of deflection when on other
ranges; temp, coefficient ±0.02% per 'C

Deadband ±0,2% of full scale 130 dB dc, 100 dB ac with 1kQ between the negative input and
Common mode rejection 100 dB dc, 90 dB ac with 1k unbalanced in HI terminal CMR guard connection CMR decreases 20 dB per decade step in

decreases 20 dB per decade step in attenuation attenuation

Normal mode rejection Greater than 50 dB at 60 Hz Greater than 30 dB at 60 Hz: then 18 dB/octave
(40 dB/decade rolloff above 60 Hz)

Dynamic Performance Specifications

Slewing speed Greater than 50 cm/s (20 in.ls) 50 cm/s (20 in.ls) nominal at 115V

Acceleration peak
Y-axis 2,5 g's (2540 cm/s' or 1000 inN) Not specified
X-axis 1.3 g's (1270 cm/s' or 500 inN)

(with internal filters switched out)

Maximum overshoot 2% of full scale Not specified

Offset Specifications

IL.=ze:..:.ro.:...::.:off~se..::..t,-- 1 Zero may be placed anywhere on the writing area or electrically off scale up to one full scale from zero index

Time 8ase Specifications

Time base Six speeds: 0.1, 0.5, 1, 5,10, 50 s/cm (0,5, 1, 5, 10, 50, Optional external time base (HP 17108A)
100s/ln,) remote sweep start and reset via TIL level or contact
closure

TIME BASE ACCURACY 1.5% ±0.1 per 'C ±5% of recorder full scale

General Specifications

Power Switch selectable for 100, 120,220,240 Vac +5 -10%; 47,5 to 115 or 230 V±10% 50 to 60 Hz; approx, 45 VA
440 Hz; 70 VA maximum

Pen lift Electric (remote via TIL level or contact closure Electric pen lift capable of being remotely controlled

Writing area 18 x 25 em (7 x 10 in.)

Weight Net 7,2 kg (16 Ib) Net 8 kg (18 Ib)

Size 267 Hx 432 Wx 135 mm D 265 Hx 445 Wx 121 mm D
(10.5 in. x 17 in. x 5 in,) (10.5 in. x 17.5 in, x48 in.)

HP 70158 Options Price HP 17108A Options
001 Metric calibration N/C 002 HP 17108A Metric calibration N/C
908 Rack Mount $30

Ordering Information
HP 70358 Options HP 70158 Lab X-Y recorder $2200
001 Metric Calibration N/C HP 70358 General Purpose X-Y recorder $2500
908 Rack Mount $35 HP 17108A Time base plug-in $490



• Dynamic performance
• High sensitivity

PLOTTERS & RECORDERS
High Performance General Use X-Y Recorders

Models 70458, 70468

• A4/A or A3/B paper size
• Choice of one-pen or two-pen models

Does your application require maximum general-use capability? Do you need two pens
to draw two or three simultaneous variables? ... Choose the HP 70468

Do you have multi-users and many applications, need fast pen response but have no
need to plot two simultaneous Y variables? ... Choose the HP 70458

The HP 7045B offers exceptional slewing
speed and acceleration on both X- and Y
axes. This high dynamic performance allows
the HP 7045B to faithfully reproduce a wide
range of fast-changing signals.

The HP 7046B offers high dynamic per
formance in a two-pen model. And both Y
axes have virtually no overshoot, allowing ac
curate plotting of two variables against a
third.

Both the one-pen (X or T vs Y) HP 7045B
and the two-pen (X or T vs YI & Y2) HP
7046B offer the same quality features.

Very High Dynamic Performance
With a combination of high slewing speed

and acceleration, these recorders can capture
fast, changing signals that an ordinary re
corder might miss. For example, the HP
7045B will, typically, record a signal from dc
to 10Hz at 2 cm peak-to-peak amplitude on
either axis.

TTL Remote Control
With TTL or simple contact closure to

ground, a rear connector offers easy interface
to measurement systems. TTL provides re
mote control of sweep, start and reset, pen
lift, servo mute, and chart hold. Pen lift, the
most important action to be controlled re
motely, is also available from a convenient
rear-mounted banana jack connector.

Wide Chart Size Range
The HP 7045B and 7046B accept ISO A3,

ISO A4, ANSI B, ANSI A, and any size
under the maximum limit (A3fB-size). With
this flexibility, these recorders can fill a varie
ty of charting needs.

User-oriented Features
These recorders are precision instruments

that are easy to use. The polarity reverse
switch eliminates the need to reverse input
leads. The response switch allows recorder
responsc to be slowed to simplify setup. A
separate rear connector provides a conve
nient remote pen lift control connection. And
built-in hardware simplifies table or rack
mounting.



PLOTTERS & RECORDERS
High Performance General Use X-Y Recorders
Models 7045B, 7046B (cont'd)

HP 70458 and 70468 Specifications

Performance Specifications

Front and rear input. Floating, guarded. Polarity reversal switeh on front panel.

0.25,0.5, 1,2.5,5, 10,25.50, 100,250,500 mV/em. 1,2.5,5 V/cm. (0.5, 1, 2, 5, 10,20,50, 100,200, 500 mV/in 1,2,5, 10
V/in.) Continuous vernier between ranges.

1megohm constant on all ranges

10 kll maximum on all ranges

±0.2% of full scale (includes linearity and deadband) at 25'C. Temp coefficient ±O.OI% per 'C

±0.2% of full scale ±0.2% of deflection (includes lineanty and deadband) at 25'C. Temp coefficient ±0.01%per 'C.

0.1%of full scale

110 dB and 90 dB ac (exceeds 130 dB dc and 110 dB ac under normal lab environmental conditions) with 1kII between HI and
LO terminals.
CMV applied between ground and LO, and attenuator on most sensitive range.
CMR decreases 20 dB per decade step in attenuation.

Internal filter not available

Dynamic Performance
97 em/s (38 in./s) typical under normal lab conditions. 76 cm/s (30 in./s) minimum.

7620 em/s' 6350 cm/s'
(3000 in./s') (2500 inN)
5080 cm/s' 3800 cm/s'
(2000 inN) (1500 inN)

1%of full scale maximum.

Offset Specifications
I Zero may be placed anywhere on the writing area or electrically off seale up to one full seale from zero index.

Time Base Specifications

General Specifications

8 speeds: 0.25, 0.5, 1.2,5, 10, 25, 50 s/cm (0.5, 1,2,5, 10,20,50, 100 s/in)

1.0% at 25'C. Temp coeffiCient at ±O.l%/C'

HP 70458 Options
001 Time base
002 Event marker
006 Metric calibration

100,120,220,240
Vac +5 -10%; 48 to 440 Hz; 230 VA

Electric (remote via TTL level)

25 x 38 em (10 x 15 in.)

Net 13.7 kg (30 Ib)

400 Hx 483 Wx 165 mm D(15.8" x 19" x 6.5").

Price
STD.
$170
N/C

100, 120, 220, 240
Vac +5 -10%; 48 to 440 Hz; 230 VA

Net 16 kg (35 Ib)

441 Hx 483 Wx 173 mm 0
(17.4" x 19" x 68").

HP 70468 Options
001 Time base
002 Event marker
007 Metric calibration

Price
STD.
$170
N/C

Ordering Information
HP 7045B Very high speed recorder
HP 7046B 2-pen, very high speed recorder

Price
$3500
$4WO



• Thermal writing for low maintenance
• Z-fold paper for easy review/storage

PLOTTERS & RECORDERS
Four and Eight-Channel Oscillographic Recorders

Models 7414A, 7418A & 8800 Series Signal Conditioners

• Available in benchtop configuration, mobile cart, up
right cabinet

HP7414A

HP 7418A with Options 030 and 003

HP 7414A 4-Channel and 7418A 8-Channel Oscillographic Record
ers provide permanent reproducible records of multichannel,
real-time data. A complement of HP 8800 Series Plug-in Signal Con
ditioners results in a system capable of meeting many measurement
requirements in a reliable, versatile manner.

Thermal writing tips feature long stylus life and rectilinear
presentations. A Z-fold chart paper pack loads easily, allows for con
venient data review and storage. Two markers are supplied. The timer
marker can be selected for one-second or one-minute marks. The
event marker can be activa ted remotely or by front panel pushbutton.

HP 7414A, 7418A, 8800 Series Plug-in
Specifications
HP 7414A General Specifications
Chart speeds: 0.25, 0.5,1.0,2.5,10,25,50,100 mm/s. Speed regu
lation ± I%. Paper weave less than 0.5 mm. Speed selected via front
panel pushbuttons. Optional speeds in mm/min.
Limiting: electrical limiting keeps stylus within channel.
Markers: event (local or remote control) between ch 3 and 4. (Timer
(I min or I s selectable) between ch I and 2.
Chart paper: four 40 mm wide channels each with sa div; time lines
every I mm; heat sensitive Z-fold Permapaper'" with green grid lines
available in packs of 500 sheets, each 30 cm (12"). (HP part number
9270-0878).
Paper loading: no threading required.
Remote operation: rear panel connector provides for remote chart
drive and event marker activation.
Power: 115/230 V ac ± 10%, 60 Hz, 350 VA (includes plug-ins) 50
Hz optional.
Size: 266.7 H x 482.6 W x 577.9 mm D (10'/2" x 19" X 22'/4"). Projec
tion: 76.2 mm (3") from rack front.
Weight: net, 50.5 kg (l12Ib); shipping, 59.5 kg (132Ib).

HP 7418A General Specifications
Chart speeds: 0.5, I, 2.5, 5,10,25,50,100,200 mm/s. Speed regu
lation ± I%. Paper weave less than 0.5 mm. Speed selected via front
panel pushbuttons (or remote). Optional speeds in mm/min.
Chart paper: eight 40 mm wide channels each with 50 divisions; time
lines every I mm. Heat sensitive Chemical Thermal Paper standard
for all system recorders except option 050. Permapaper'" for Option
050 recorders only. Chemical Thermal Paper available in packs of
400 sheets, each 30.1 cm (12") long x 40.2 cm (15.8") wide (HP part
number 9270-0563 red grid). Permapaper available in packs of 500
sheets, each 30.1 cm (12") long x 40.2 cm (15.8") wide (HP part
number 9270-0946 green grid).
Remote operation: rear panel connector provides for chart drive
and event marker, optional extra markers. Remote connector supplies
-20V.
Power: 115/230 V ac ± 10%,60 Hz. Recorder only 575 VA; system
plug-ins 695 VA.
Size: rack: 266.7 H x 482.6 W x 577.9 mm D (10'/2" x 19" X 22'/4").
Projection: 76.2 mm (3") from front of rack.
Weight: 50 kg (110 Ib) including driver amplifiers.



PLOTTERS & flECORDERS
Four and Eight-Channel Oscillographic Recorders
Models 7414A, 7418A & 8800 Series Conditioners (cant.)

• Plug-in versatility for HF' "4A!7418.1\

HP 8805 Carrier Preamp
Input ranges: X I, 2, 5, 10, 20, 50, 100, 200; accuracy ±2%.
Max sensitivity: 10 J1V rms/div (gain 10,000 rms ac to dc)
Max fs input: 100 mV rms.
Input circuit and input frequency range: input impedance-HP
8805B I Mfl± I 0%; single-ended. Min load resistance across excita
tion 100 fl. Max impedance in series with input (transducer output
impedance) 5 kfl. Excitation--floating source 5 V rms nominal at
2400 Hz ±2%. Internal switch allows use with full or half bridge
transducer.
Rise time (10 div, 10-90%,4% overshoot): 5.6 ms.
Calibration (referred to input): 2% ±0.02% of transducer fs out
put. Adjust by Cal Factor control; accuracy ±55 J1V/V out of
10mV/V, switchable Cal voltage to 2%, 10%, 50%, or 100% ± I% of
fs.
Output frequency response (-0.5 dB at 50 div): 50 Hz.
Zero suppression: 0-100% of transducer full load rating, for trans
ducers having Cal Factor up to 10mV/V at full load, 10-T pot with
calibration dial; accuracy-I dial div ±0.5% of suppress range. Zero
Supp Polarity switch, Separate R Bal control allows bucking of in
phase unbal to ±3 mV/V regardless of Cal Factor.
Output noise, max (less trace width): approx. 0.2 diY, Pop.
Zero drift, 20% to 40%, 103 to 127 V (less trace width):
temp---Q.45 div /10° C; Line voltage-0.25 div.
Common mode rejection and tolerance: quadrature rejection
and tolerance: >40dB. Tolerance error: <±2% fs when quadrature
voltage equal to twice in-phase signal required for center to edge de
flection on chart. Automatic C Balance permits bucking of transduc
er's quad unbalance of up to ± 5 mVIV.
Output linearity (less trace width): 0.4 div after calibrating for
zero error at center scale and +20 div.

HP 8803.4 High Gain DC Amp
Input ranges: I, 2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000
J1V /div; 10, 20, 100, 200, 500, 1000,2000, 5000 mV/div; accuracy
± I% on 5000 J1V /div to 20 J1V /div ranges, ±2% on 10 J1V /div to I
J1V/div; accuracy of x 1000 attenuator ± 1%.
Max sensitivity: I J1V /div (gain 100,000)
Max fs input: 250 V.
Input circuit and input frequency range: 1 Mfl min on J1V range,
independent of gain; 5 Mfl on mV range; floating and guarded.
Rise time (10 div, 10-90%,4% overshoot): 5 ms. 6% overshoot.
Calibration (referred to input): 200 J1V ±I% internal on J1V/div
range; 200 mV ±% internal on mV/div range.
Output frequency response (-0.5 dB at 50 div): 50 Hz.
Zero suppression: J1V ranges ±I, ±IO, ±100 mY; mV ranges ±I,
±IO, ±100 V, 10-T pot sets precise values of zero suppression volt
ages; accuracy ± I% suppression range.
Output noise, max (less trace width): 1.5 mm pop at I J1V/div; 0.1
diY, Pop min gain.
Zero drift, 20% to 40%,103 to 127 V (less trace width): temp
J1V range I flV / I0° referred to input, ±0.26 div/10 ° C for 0 output
& ±0.65 div / I0° C for fs output. mV range, I m V/ I0° C referred to
input, ±0.26 div /IO°C for 0 output. Line voltage 0-0.07 div; fs 0.35
div.
Common mode rejection and tolerance: J1V range, max source
unbal of I kfl; 160 dB min at dc, 120 dB min at 60 Hz; mV range, max
source unbal of 500 kfl; 100 dB min at dc, 60 dB min at 60 Hz dc. 300
V pk; 60 Hz. I J1V /div, 10 V rms; 2 J1V /div, 20 V rms; 5J1V /div, 50 V
rms; 10 J1V /div and 10 mV/div, 100 V rms: 20 J1V to 5000 J1V /div
and 20 mV to 5000 mV/div, 200 V rms.
Output linearity (less trace width): I mV range 0.35 diY, others
0.25 div after calibrating for zero error at center scale and +20 div.

HP 88058HP 8803AHP 8802A

..

HP8801A

HP 8802A Medium Gain DC Amp
Input ranges: 1,2,5, 10,20, 50, 100,200,500, 1000 mV/div; accu
racy ±I%.
Max sensitivity: I mV/div (gain 100).
Max fs input: 50 V.
Input circuit and input frequency range: resist 180 kf! ± I %, each
side bal to gnd, parallel with approx 100 pF.
Rise time (10 div, 10-90%,4% overshoot): 5 ms.
Calibration (referred to input): 20 mV, ± I%, internal.
Output frequency response (-0.5 dB at 50 div): 50 Hz.
Zero suppression: ±2 V and 20 V for single-ended or differential
signals; 10-T pot sets precise values of zero suppression voltages;
± 12.5 max suppression on I, 2, 5 mV/div ranges; max error of sup
pression ±0.5% of suppression range and I%of indicated suppression.
Output noise, max (less trace width): 0.2 diY, Pop.
Zero drift, 20° to 40° C, 103 to 127 V (less trace width): same
as HP 8801A.
Common mode rejection and tolerance: 48 dB min dc to 60 Hz,
1000 mV/ div range; 48 dB min. dc to 150 Hz other ranges ± 12.5 Von
I, 2, 5 mV/ div ranges; ± 125 V on 10, 20, 50 mV/ div ranges; ±500 V
max other ranges for less than 1% change in differential sensitivity.
Output linearity (less trace width): same as HP 8801A.

HP 8801A Low Gain D('r...r~p

Input ranges: 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000 mV/ div;
accuracy ± I%.
Max sensitivity: 5mV/div (gain 20).
Max fs input: 250V.
Input circuit & input frequency range: resist. 500 kfl ± I% each
side bal to gnd; parallel with approx. 100 pF
Rise time (10 div, 10-90%,4% overshoot): 5 ms.
Calibration (referred to input): 100 mV, ± I%, internal.
Output frequency response (-0.5 dB at 50 div): 50 Hz.
Zero suppression: ± I0 and ± I00 V for single-ended or diff. signals.
10-T pot sets precise values of zero suppression voltages; ±50 V max
suppress on 5, 10, 20 mV/div ranges; max error of suppression ±0.5%
of suppression range, and I% of indicated suppression.
Output noise, max (less trace width): 0.2 diY, POp.
Zero drift, 20° to 40°C, 103 to 127 V (less trace width):
temp-1.25 div/IO°C, 0.5 div/hr, constant ambient. Line volt
age-Q.15 div.
Common mode rejection and tolerance: 48 dB min, dc to 150
Hz; ±50 V max on other ranges for < I% change in differential sensi
tivity.
Output linearity (less trace width): 0.25 diY, after calibration for
zero error to center scale +20 div.



Rise time (10 div, 10-90%,4% overshoot): 5 ms (5 kHz ref).

Max fs input: 25 V rms full scale.

Max sensitivity: 0.5 mV rms/div (gain 200 rms ac to dc).

Output linearity (less trace Width): 0.4 div after calibrating for
zero error at center scale and +20 div.

HP aaOaA Log Level Preamp
Input ranges: 50 dB span: bottom scale -80, -70, -60, -50, -40,
-20, -10, and 0 dB below 1 V (i.e. 100 IlV, 320 IlV, 1,3.2,10,32,
100, 320 mV and 1V). 100 dB span bottom scale -80, -70, -60, and
-50 dB below 1 V.
Max sensitivity: 100 11V rms sine wave corresponds to bottom scale
output, -80 dB below 1 V.
Max fs input: 320 V rms.
Input circuit and input frequency range: single ended, resistance
1 MQ min. 5 Hz to 100 kHz for <3 dB down from the midband level
on "Slow" response range; 500 Hz to 100 kHz on "Fast" response
range.
Rise time (10 div, 10-90%, 4% overshoot): fast, 20.5 rms (875
dB/s); slow, 2 s (9 dB/s).
Calibration (referred to input): internal from oscillator at approx
500 Hz. -80, -30, and ±20 dBV = dB ref. to 1 V (l00 p.V, 32 mV and
10 V) -80 +20 dBV internally adjustable: -30 dEV accuracy ± 0.25
dE (at 115 V line at 25°C).
Output noise, max (less trace Width): 50 dB range: 0.8 div, p-p,
100 dB range: 0.4 div, pop (max noise at bottom of recording chart).
Output linearity (less trace Width): departure from log character
istics 50 dB: 1.25 div, 100 dB: 1 div, after calibrating for zero error at
lower and upper ends of printed coordinates.

HP 8809A Signal Coupler
Input ranges: continuously adjustable from 20 to 50 mV Idiv.
Max sensitivity: 30 mV Idiv (gain 3.33).
Max fs input: 0 to +2.5 V or 0 to -2.5 V.
Input circuit and input frequency range: switch selected: 1500 Q
±2% or 100 kQ min, incremental; single ended.
Rise time (10 div, 10-90%,4% overshoot): 5 ms.
Calibration (referred to input): 600 mV ±2%, internal.
Output frequency response (-0.5 dB at 50 div): 50 Hz.
Output noise, max (less trace width): 0.1 div, p-p.
Zero drift, 20° to 40°C, 103 to 127 V (less trace width) : temp:
0.4 div110°C at 30 mV sensitivity. Line voltage: 0.3 div.
Common mode rejection and tolerance: 50,000: I at dc.
Output linearity (less trace width): 0.4 div after calibrating for zero
error at center scale and +20 div.
HP 8815A Opt 002 General Purpose Integrator
Sensitivity ranges: 0.2. 0.5, 1,2,5. Sensitivity setting of I results in
the following integrator outputs:

Seconds integrator: I volt per volt-second input (0.1 volt-seconds
per recorded division, or 5 volt-seconds full scale).
Minute integrator: I volt per 60 volt-seconds input (6 volt-seconds
per recorded division or 300 volt-seconds full scale). For other sensi
tivity settings, divide the above volt-second values by the sensitivity
switch setting.

Offset control: ±2.8 volts referred to input. Can be used with switch
selectable rectifier to rectify (or ignore) portions of roughly sinusoidal
inputs.
Drift: seconds integrator, ±5 mV Is, referred to output; minute inte
grator, ± 15mVImin., referred to out ut.

HP 8815A
Opt. 002

HP 8808A

Output noise, max (less trace width): 7 IlV x square root of fre
quency response, referred to input.

Common mode rejection and tolerance: CM: >40 dB up to 10
kHz 500 V rms, max. Quadrature tolerance: equal to amplitude of a
fs, in-phase signal.

Zero drift, 20° to 40°C, 103 to 127 V (less trace Width): temp:
0.5 div/l0°C; Line voltage: 0.25 div.

Calibration (referred to input): I V rms internal at carrier refer
ence frequency; ±I % 50 Hz to 10 kHz; ±2% 10 kHz to 20 kHz; ±3%
20 kHz to 40 kHz.

Zero suppression: none. Phase shifter plug-ins allow control of ref
erence phase over 360°. Fixed frequency: 0° to 90° dial; 2° gradua
tions; any of 4 quadrants by panel switches; dial accuracy within ±
3°. Variable frequency: adjust thru 360°.

Input circuit and input frequency range: signal input:
--transformer isolated, floating point and guarded; resistance approx
I MQ. Reference input: differential, transformer coupled; resistance
approx 500 kQ each side to ground, may be used single ended. 50 Hz
to 40 kHz in 6 bands with variable frequency plug-in (Opt. 002); 60
Hz (Opt. 003), 400 Hz (Opt. 004) and 5 kHz (Opt. 005) fixed fre
quency phase shifter plug-in; special order phase shifter plug-ins 50
Hz to 40 kHz. Note: must order with frequency plug-in.

Input ranges: sig input-0.5, I, 2.5, 10, 20, 50, 100, 200, 500
mV/div; ±1%, 50 Hz to 10 kHz; ±2%, 10 kHz; ±3%, 20 kHz to 40
kHz. Reference voltage-3 to 20 rms, 20 to 133 V rms.

HP 88068 Phase Sensitive Demodulator
Must be purchased with minimum of one of the four available op

tions.

HP 8806B
Opt. 002



PLOTTERS & RECORDERS
Four and Eight-Channel Oscillographic Recorders
Models 7414A, 7418A & 8800 Series Signal Conditioners (cont.)

HP 8821A

HP 8821A Eight Channel Bank Amplifier
Max sensitivity: 0.001 Vjdiv (Amplifier Gain 100).
Max Is input: 250 V (edge to edge).
Input ranges (attenuation): 0.001, 0.002, 0.005, 0.010, 0.020,
0.050,0.1,0.2,0.5, 1,2,5 Vjdiv. Attenuator accuracy (dc) \/2% on
0.001 to 0.050 V jdiv ranges; I % on 0.1 to 5 vjdiv ranges.
Input circuit: balanced, floating and guarded, 9 Mfl constant for all
gain settings (0.001 to 0.050 V jdiv); 4.5 mfl each side to ground (0.1
to 5 Vjdiv).
Common mode rejection: 100 dB at 60 Hz, 0.001 Vjdiv sensitivi
ty, I kfl source unbalance decreases to 66 dB at 0.05 Vjdiv, 66 dB at
60 Hz, 0.01 to 5 V jdiv sensitivity. I kfl source unbalance.
Common mode tolerance: ±20 V on 0.00 I to 0.05 V jdiv ranges (6
most sensitive); ±250 V on 0.1 to 5 Vjdiv ranges (6 least sensitive).
Frequency response: dc to <0.5 dB down at 50 Hz (50 diY, pop). dc
to <3 dB down at 200 Hz (10 div p-p).
Rise time (10 div, 10-90%,4% overshoot): <6 ms.
Output linearity (less trace width): linear within ±0.25 div. after
setting mechanical zero of stylus to within ± I div. of chart center and
calibrating for zero error at center scale and ±20 div.
Drift, 20° to 40°C, 115 V ±10%. 60 Hz (less trace width):
temp., <0.55%j 10°C; line voltage, <±0.2 div.
Calibration: +0.02 V ±I % on 6 most sensitive ranges. Simulates +2
V ±2% at input on 6 least sensitive ranges.
Temperature rating: operating, O°C to +55°C; storage, _40°C to
75°C.

Opt 002: rack mount kit
Opt 003: bench-top configuration
Opt 004: 160 em (63 in.) rack space cabinet. Cabinet
height: 177 cm (72.5 in.). Includes paper takeup draw
er.
Opt 006: Portable Cart with 71 cm (28 in.) rack space,
includes Opt. 002. Cart height: 126 cm (50.5 in.).
Opt 008: 50 Hz operation
Opt 009: 230 Vac operation
Opt 014: extra Event Marker between channels4 & 5
Opt 015: extra Event Marker between channels5 & 6
Opt 025: 60:1 speed reduction (50 Hz), requires Opt
008
Opt 026: 60:1 speed reduction (60 Hz)
Opt 030: HP 8848A plug-in Preamplifier Power Sup
ply, required for operation of HP 8800 preamplifiers
Opt 032: HP 8821 A 8-channel Medium Gain Bank
Preamplifier
Opt 035: rack mount kit for HP 29400 series cabinet
Opt 050: recorder equipped for permapaper operation
only

HP 8801 A Low Gain Preamplifier
HP 8802A Medium Gain Preamplifier
HP 8803A High Gain Preamplifier

$354
$540

$2999

$1779

NjC
NjC
$101
$101
$712

$712
$2616

$5333

$3]3
NjC

$762
$813

$2073

Ordering Information
HP 7414A 4-channel Oscillographic Recorder
Opt 001: rack mount kit with slides and mounting
hardware; delete case.
Opt 008: 50 Hz operation
Opt 015: extra Event Marker, between channels 2 & 3
Opt 025: 60:1 speed reduction (50 Hz), requires Opt
008
Opt 026: 60:1 speed reduction (60 Hz)
Opt 054: installed in mobile cart. Rack space: 53 cm
(21 in.). Cart height: 102 em (40.75 in.). Includes paper
-takeup drawer.
HP 7418A 6 to 8-channel Oscillographic Recorder

Opt 001: 6 channel Hot-tip Thermal Recorder only; in
cludes takeup tray. Plug-in preamplifiers require Opt
030 Power Supply; for 8-channel Bank Amplifiers
(Power Supply included) select Opt 031 or 032

Price
$9449
NjC

NjC
5111
5480

$480
$1475

$12082

less $625

HP 88058 Opt 012 Carrier Preamplifier without Har
monic Filter
HP 88068 Phase Sensitive Demodulator Preamplifier.
Requires one of following plug-ins:

Opt 002: Variable Frequency Phase Shifter plug-in, 50
Hz to 40 kHz
Opt 003: 60 Hz Phase Shifter plug-in
Opt 004: 400 Hz Phase Shifter plug-in
Opt 005: 5 kHz Phase Shifter plug-in

HP 8808A Logarithmic Preamplifier
HP 8809A Signal Coupler Preamplifier
HP 8815A Opt 002 General Purpose Integrator

Opt 003: Sample and hold (for digital display read
outs)
HP 8821A Medium Gain Bank Preamplifier (8-chan
nel)

$1576

$1545

$510

$379
$354
$303

$1727
$445

$1621

$241

$5333



PLOTTERS & RECORDERS
Instrumentation Tape Recorders

A Review

Introduction
Instrumentation tape recorders (ITRs) are

used to record, store, and reproduce test data
for many and varied applications. The main
reasons for using ITRs are economy, accu
rate data recording and reproduction, and
long-term data storage. ITRs manufactured
by Hewlett-Packard are 4 or 8-channel re
corders using 'l4-inch tape. They are designed
specifically for applications under 64 kHz.
ITR recording provides nondestructive re
production so data can be reproduced repeat
edly without degrading the quality, and time
base can be contracted or expanded. Data is
contracted by using faster tape speeds to
reproduce slow-speed data or expanded by
doing the reverse to produce, for example,
lower frequency data for use on a graphics
recorder.

ITR Characteristics
Direct record/reproduce electronics: di
rect electronics accept frequencies above 100
Hz (approximate) and record the amplitude
of the input signal on the tape as a propor
tional magnetic flux intensity. Because direct
electronics require a "linear" relationship,
changing tape type generally necessitates the
re-equalization of each direct channel. Direct
electronics also require that each recorded
tape be degaussed (erased) fully before being
reused.

FM record/reproduce electronics: FM
electronics accept very low frequencies, in
cluding dc. In FM, the amplitude of the input
signal is recorded as a frequency deviation
from a "center" frequency, the maximum in
put amplitude being recorded as a 40%
deviation. Because amplitude is converted to
a frequency, FM tends to be insensitive to
tape drop-outs, but sensitive to speed irregu
larities such as flutter. With FM, tape types
can be changed without re-equalizing the
channel. Since FM records to saturation,
tape can be reused without degaussing with
only a small (10 to 15 dB) loss in signal-to
noise ratio.

Common frequency range: FM and direct
have a common segment of the frequency
range in which either type of electronics can
function. On Hewlett-Packard's ITRs this
range is approximately 100 Hz to 5 kHz. The
advantages of using direct electronics in this
range are high frequency response at slow
tape speeds and a general insensitivity to flut
ter. The advantages of FM are dc response
and a general insensitivity to tape drop-outs.

Tape speed control: the tape speed is usu
ally controlled by a phase-lock servo system
in one of two ways. The more common
method uses the servo system to control the

rotational speed of the tape capstan, employ
ing a tachometer mounted on the capstan's
shaft to monitor the speed. With this method,
tape speed control is limited to approximate
ly ±0.2%, because of capstan irregularities,
tape slippage, and tape stretching. The less
common but more precise method uses a fre
quency reference placed on one track during
recording as the speed reference for the
phase-lock servo during reproduce. Tape ser
vo generates a reproduce speed that is virtu
ally identical to the record speed; the time
difference between events in record and
reproduce is indica ted by the time base error
specification (which assumes continuous
phase-lock operation). The time base error
figure represents a short-term specification,
because drop-outs, etc., may cause momenta
ry loss of phase lock.

Flutter: this is a short-term tape speed varia
tion. It produces time base perturbations in
direct electronics and noise in FM.

Signal~to-noise ratio: this is the ratio of
maximum to minimum recordable amplitude
expressed as a voltage ratio in dB. Basically,
it represents the usable dynamic range.

Tape selection: it is recommended that in
strumentation tape such as Ampex 797 al
ways be used. Use of other quality tape may
adversely affect head wear, signal-to-noise
ratio, etc.



PLOTTERS & RECORDERS
Instrumentation Tape Recorders and Degausser
Models 3964A, 3968A, and 13064A Degausser

• Continuing savings by recording on 'I.-inch tape
• Choice of 4 or 8-channel recorders
• Selection of FM or direct electronics

• Six tape speeds, including 15/32 ips
• Remote control (TTL or optional HP-IB)
• Switch selection of tach or tape servo

Instrumentation Tape Recorder Notes
These technical application notes are available, at no charge, from

your Hewlett-Packard sales office:

FM electronics-to-electronics (e-e) mode: transfers the input
signal automatically to output, bypassing the record/reproduce
heads. This occurs whcn tape is below record/reproduce speed or in
Fast Forward, Rewind, or Stop mode. E-E allows the unit to be set
and calibrated without using tape.

Tape motion controls: pushbutton selectable Forward Record, Re
verse Record, Forward Play, Reverse Play, Fast Forward, Fast Re
wind, and Stop
EOT sensing: tape drive stops automatically at the end of tape
(EOT)
Reel revolution counter: 4-digit counter with pushbutton reset

Tape Speed* (ips) 15 7'/. 3'/. 17/. 1511. 1510.
Flutter (% p-p) 0.35 0.35 0.40 0.50 0.70 1.5
Time base error ().Is) * ±4 ±5 ±7.5 ±15 ±25 ±50
Start time (s) (typical) 3 1.5 0.9 0.5 0.5 0.5
Tape speed accuracy (s) 0.2 0.2 0.2 0.2 0.2 0.2

*Tape servo operation

5952-2820

HP Part
Number

5952-2841
5952-2844
5952-2848

89

Application
Note No.

213-1
213-2
213-3

HP 3964A, 3968A Transport Specifications
Tape width: \'. inch (6.3 mm)
Reel size: standard 7-inch (18 cm) plastic reel. totally enclosed by
reel cover
Heads

HP 3964A: One 4-track record and one 4-track reproduce
HP 3968A: One 8-track record and one 8-track reproduce

Topic
Dropouts
Crosstalk
Interchannel Time

Displacement Error
Magnetic Tape Recording

Handbook

HP 3964A, 3968A Features
Cost-saving '/4-inch tape: provides continuing savings for the life
of the recorder. By using Y.-inch tape, rather than '/2-inch tape, users
can save over 50 percent on tape costs.

AC/DC calibrator: provides an internal voltage source that simpli
fies the set up of input and output levels for each data channel. Six
voltages, ac or ±dc, can be pushbutton selected, applied, and moni
tored to check out each channel. In addition, there is an external con
nector to allow the use of scopes or other monitoring devices.

Tach or tape servo control: tach-servo and tape-servo systems are
switch selectable.
Flutter compensation: improves the signal-to-noise ratio in FM by
up to 12 dB in a vibrating environment. When switched on, flutter
generated noise introduced during record and reproduce is subtracted
from all FM data channels during reproduce to improve performance.
One FM channel is used for flutter compensation; this same channel
can also be used for tape servo control, saving a data channel for re
cording when both flutter compensation and tape servo are required.

Voice capability: provides voice annotation capability on the fourth
channel of the HP 3964A or the eighth channel of the HP 3968A,
using the press-to· talk microphone. The voice channel accepts data
only, voice only, or data with a voice interrupt. Microphone, speaker,
and headphone jack are provided with both recorders.

HP 3964A and 3968A ITRs, HP 13064A Degausser
The 4-channel HP 3964A and 8-channel HP 3968A are quality

instrumentation tape recorders (lTRs) that provide cost-saving oper
ation by using 'I.-inch tape for a wide variety of recordings. Medical
versions of the HP 3964A and 3968A (Options 009 and 010) are
available. These versions include a UL 544 medical listing making
them useful in hospitals, medical offices, and research facilities.

The HP 13064A bulk tape degausser erases a complete roll of tape
cleanly in seconds. A thoroughly clean tape is necessary to obtain
maximum signal-to-noise ratio.

Both the HP 3964A and the HP 3968A are precision-built ITRs
with features that cut costs, enhance the usefulness of the units, and
simplify recording tasks in laboratory, medical, production, and field
use.



Price

$480
$480

$500
$430

$95
$125

$50
N/C
$470
$975
$135
$195
$225
$380

$480
$480
$450
$450

Price
$8065

$10,370
$155

HP 3964A, 3968A Options
Record/Reproduce Channel Data Card Options
Option provides one data card. Specify one option for each channel,
up to 4 for HP 3964A, up to 8 for HP 3968A.
001 FM data card, standard
030 FM data card, medical (must order Opt 009 or 010)
002 Direct data card, standard
031 Direct data card, medical (must order Opt 009 or 010)
Medical ITR Options
009 Medical version with white paint
010 Medical version with standard paint
Other Options
Specify no more than one of each option per mainframe
003 Rear panel with BNC input/output connectors for
each channel.

HP 3964A
HP 3968A

004 Locking knob set (screwdriver adjustable)
005 Metric speed annotation on pushbuttons
007 HP-IB remote control of speeds and mode
024 Loop adapter (accommodates 5 to 30-ft loop)
026 Slides for 19 in. racks
027 Slides for HP cabinets
041 IRIG servo reference frequency
070 Overlap. For two units. Provides automatic play/
record commands for second recorder when first unit
tape is low

Ordering Information
HP 3964A 4-channel instrumentation tape recorder
HP 3968A 8-channel instrumentation tape recorder
HP 13064A Tape degausser (specify Option 001 for
115 V ac or 002 for 230 Vac, N/C for options)
HP 13107A Transit case for HP 3964A
HP 13106A Transit case for HP 3968A

HP 13064A

HP 13064A Tape Degausser Specifications
Tape size: !f,-inch (6.33 mm) tape on reels up to 10'/, inch (266 mm)
in diameter
Erasure: 60 dB minimum
Duty cycle: one minute ON, three minutes OFF
Size: 67 H x 133 W x 171 mm D (2.6" x 5.25" x 6.75").
Weight: approximately 4.3 kg (9.5 lb)
Powerrequirements: 115 V ac ±IO%, 50-60 Hz (Opt 001); 230 V
ac ±10%, 50·60 Hz (Opt 002)

Shock: 30 g maximum (1\ ms) non-operating
Mounting: raek mounting kit for equipment racks, 19-inch

Passband (±3 dB)' SIN Ratio (dB)'
Tape Speed

(ips) HP 3964A HP 3968A HP 3964A HP 3968A
15 70·64000 HZ 500·64000 Hz 38 36
7112 50-32000 Hz 250-32000 Hz 38 36
33/, 50-16000 Hz 100-16000 Hz 38 36
F/s 50·8000 Hz 100·8000 Hz 38 36
15h. 50-4000 Hz 100-4000 Hz 38 35
15hz 50-2010 Hz 100-2000 Hz 37 35

1. Based on the use of Ampex 797 tape or eqUIvalent
2. Reference to 10% of upper band edge
3. Referenced to a500 Hz sine wave with amaximum of 1% third harmonic distortion when repro

duced at 3'1. ips

Input level: I V to 30 V (p-p); continuously adjustable
Input impedance: 100 k!1 nominal, single-ended
Output level: 0.5 to 5 V (p-p); continuously adjustable
Load impedance: minimum load impedance 600 !1
Calibrator: internal signal source, peak ac and ±dc levels of 0, 1.0,
1.414,2.5,5.0, and 10.0 volts ±2%
Meter modes: peak ac or dc, input or output

HP 3964A, 3968A General Specifications
Size

HP 3964A: 400 H x 427 W x 256 mm D (15.7" x 16.8" x 10.1 ").
HP 3968A: 445 H x 427 W x 256 mm D (17.5" x 16.8" x 10.1").

Weight: HP 3964A, 29.5 kg (65 lb); HP 3968A, 31.3 kg (69 lb)
Power requirements: 100, 120,220, or 240 V, +5%, -10%, 48-66
Hz; 110 Waverage
Temperature: storage, _40°C to 75°C; operating, O°C to 55°C;
tape limit, lOoe to 400 e
Altitude: storage, 15240 m (50000 ft); operating, 4500 m (15000 ft)
Humidity: the system, excluding tape limitations, will operate from
10% to 95% RH (25°C to 40°C), non-condensing

1. Based on use of Ampex 797 tape or eqUIvalent
2. Frequency response over passband is ~ 1.0 dB referenced to 10% of upper band edge frequen.

cy
3. Signal measured with carrier deviation ±40% of upper passband without flutter compensation.

Output filters at reproduce amplifiers selected for constant amplitude response. May also be
selected lor linear phase (transient) response

Flutter compensation: can improve signal-to-noise by up to 4 dB
under static conditions and as much as 12 dB under conditions of
vibration. Selected by rear panel switch.
Distortion: total harmonic distortion < 1.2% @ IS to 1'/8 ips, < 2%
@ 15/16 to 15/" ips.
Linearity: ± 1.0% of peak-to-peak output for best straight line
through zero at ±40% deviation
DC drift: ±O.I % (max) of full scale output per °C
Input level: 1 V to 30 V (peak-to-peak); continuously adjustable
Input impedance: 100 k!1 nominal, shunted by <100 pF single
ended
Output level: I to 5 V (peak-to-peak); continuously adjustable
Load impedance: minimum load impedance 660 !1

Direct Record/Reproduce Specifications1

Signal-to-noise'
Ratio

Tape Speed Passband'
(ips) (Hz) HP 3964A HP 3968A

15 dc-5000 48 46
7th dc·2500 48 46
33/, dc-l250 48 46
F/s dc-625 46 46
"h. dc-312 44 44
"hz dc-156 40 40

FM Record/Reproduce Specifications1



LOGIC ANALYZERS
State, Timing, Analog, And System Performance Analysis
Model 1631A/D, 1630A/D/G

Hewlett-Packard provides a complete line of high-performance logic analyzers to help you design and troubleshoot today's systems.

Indispensable Tools For Digital Design And
Test

Powerful
• Timing, state, analog (HP 163IA/D), and software performance

analysis alI in one low-cost instrument.
• Trigger measurements on combinations of glitches, edges, voltage

levels (HP 163IA/D) and patterns so you can quickly track down
hard-to-find problems.

Versatile
• Each instrument within the family can be upgraded, providing a

range of price/performance solutions.
• Preprocessors, disassemblers, and down-Ioadable programs tailor

the HP 1630 and HP 1631 for a variety of microprocessors and
communication buses.

• Built-in HP-IB and HP-IL interfaces allow for both manual and
automatic testing applications and for sending data to an external
printer or disc drive.

Easy to Use
• A menu architecture guides you through each step in the measure

ment process. All choices are clearly shown, and prompt and error
messages help eliminate setup guesswork.

• Data can be displayed in eight different formats, including
microprocessor mnemonics, relocatable addresses, and user-de
fined labels.

Multi-function Tool
Combining up to five logic analysis functions in one benchtop in

strument, the HP 1630/1631 may be your single most important tool
for digital-product design. development, and testing.
• Timing analysis at 100 MHz to check hardware and status signals.
• State analysis at 25 MHz to trace program and software flow.
• Analog analysis at 200 megasamples/second to verify data voltage

and time parameters.
• Performance analysis to optimize code.
• Interactive state/timing/analog (HP 1631A/D) analysis to inte

grate systems, circuits and code.
Flexibility, high performance, and reliability make the HP 1630 and
1631 logic analyzers an excellent value.

Preprocessorllnterface Modules
Because digital design and test involves more than just a logic ana

lyzer, Hewlett-Packard provides a complete line of preprocessor and
interface modules for HP 1630 and HP 1631 logic analyzers that sim
plify data interpretation and interconnections.
• Microprocessor preprocessors - direct connection to eight and 16

bit microprocessor systems. Please see page 416.
• Bus preprocessors - non-intrusive monitoring plus inverse assembly

for easy interpretation of RS-232C/V.24, RS-449, and HP-IB da
ta buses. Please see page 416.

• Minicomputer interfaces - eliminate loading, clocking, and demul
tiplexing problems. Please see page 416.

HP 1630A HP 1630D HP 1630G HP 1631A HP 1631D

State Timing State Timing State Timing State Timing Analog State Timing Analog
35 - 43 - 65 - 35 - 2 43 - 2
- 8 - 16 - 8 - 8 2 - 16 2
27 8 35 8 57 8 27 8 2 35 8 2
- - 27 16 - - - - 2 27 16 2



• Built-in two-channel digitizing oscilloscope-50 MHz
bandwidth and 200 megasample/second digitizing
rate

• Up to 43 state channels and 16 timing channels

LOGIC ANALYZERS
Logic Analyzer With Scope

Model 1631AID

• System performance analysis for global view of system
activity

• Interactive measurements
• Automatic time-interval measurements

e

The new HP 1631A/D is a full-featured logic analyzer with a
built-in digitizing oscilloscope, enabling the digital hardware
designer to make the cross-domain measurements needed to
troubleshoot and characterize systems.

HP 1631A/D Logic Analyzer ...
The One With The Scope

The HP 1631 A/D provides a digitizing oscilloscope and a logic an
alyzer in one low-cost instrument. It offers analog, timing, state, and
system performance analysis capabilities function separately or inter
actively to serve the needs of digital design and test engineers.

The A and D models differ only in state/timing channel width. The
HP 1631A provides up to 35 state channels, eight timing channels,
and two analog channels. The HP 1631 D provides up to 43 state
channels, 16 timing channels, and two analog channels.

The One Tool For Every Phase Of
Digital Design And Test
A 50 MHz digitizing oscilloscope
• 200 megasample/second digitizing rate for capturing single-shot

waveforms
• Two simultaneous channels
• Single-shot time intervals to ± 1.5 ns
A complete logic analyzer
• 100 MHz timing analyzer
• Time-interval accuracy to ± 1.5 ns
• 25 MHz state analyzer

- Performance analysis for a global view of the system
Interactive measurements
• Arming and triggering with timing correlation
• Sophisticated triggering features
• Automatic time-interval measurements

With a built-in oscilloscope, the HP 1631A10 provides two chan
nels of analog analysis plus automatic time-interval measure
ments.

The HP 1631A10's system performance analysis mode helps
engineers locate problems in program flow, hardware execu
tion, and system activity.

Analog Waveform Analysis
Analog waveform analysis provides simultaneous display of up to

two channels User-definable labels, wide magnification range, and di
rect readout of time and voltage between cursors are available.

State Analysis
State listings and waveforms provide displays and windowing of

address, data, status, and control line activity. Selectable display
modes include binary, octal, decimal, hexadecimal, ASCII, reloca
tion, user-defined mnemonics, and microprocessor-specific mnemon
ics. You can assign labels, and display and/or trigger on code in terms
of relocatable or absolute addresses, or mnemonics.

Timing Analysis
Timing waveform diagrams provide simultaneous display of up to

16 channels, with user-definable labels. Wide magnification range,
glitch display, and direct readout of time between cursors are availa
ble.

System Performance Analysis
Time interval and event histograms let you view system hard

ware/software activity or specific modules for performance evalua
tion. Out-of-spec conditions or bottlenecks in program flow or
hardware execution stand out. In addition, the display shows mea
surement data, including the minimum, maximum, average value,
and total measurement time.



LOGIC ANALYZERS
Logic Analyzer With Scope
Model 1631A/D

Complete Logic Analysis In A 16-bit Environment

Interactive: State and Analog
Full state analyzer indexing can arm analog waveform acquisition.

Full analog triggering can arm state data acquisition.

Interactive: State And Timing
Full state analyzer indexing can arm timing waveform acquisition.

Full timing analyzer indexing can arm state data acquisition.



Analog Post-processing
Automatic time-interval measurements are provided through ana

log X and 0 cursors, with statistical calculations to enhance accura
cy. A search-and-then-stop mode stops waveform acquisition when
user-definable trigger conditions are met.

Inverse Assembly
Displaying program activity in inverse assembly can save many

hours in test and debug. No more time-consuming or error-prone con
versions from hex because measurement listings appear just as you
wrote them, making them easy to compare to source-code listings.

Preprocessor{Interface Modules
HP provides a complete line of microprocessor preprocessors tha t

tailor the HP 1631 A/D to specific microprocessors. Preprocessor in
terface modules contain circuitry that properly formats data, and
they provide connection via a microprocessor socket. Software sup
plied with preprocessors performs inverse assembly for state displays
in the selected microprocessor's mnemonics.

A bus preprocessor available for analyzing RS-232CjV.24, RS
449, and HP-IB data bus, and minicomputer interface modules are
also available for use with HP logic analyzers.

For more details on these preprocessor/interface modules, please
refer to page 416.

l'ifYfing Post-processing
Automatic time-interval measurements are provided through tim

ing X and 0 cursors, with statistical calculations to enhance accura
cy. A search-and-then-stop mode stops timing data acquisitions when
user-definable trigger conditions are met.



LOGIC ANALYZERS
General-purpose Family
Models HP 1630A, 1630D, and 1630G

• Provides state, timing, and system performance
analysis in one instrument

• Timing post-processing

• Interactive measurements
• Full compare mode (HP 1630G)

General-purpose Tool For The Modern
Designer

The HP 1630 family of logic analyzers consists of three models
designed to meet the needs of digital design and test engineers.

The A and D models differ only in channel width-the HP 1630A
has 35 channels, and the HP 16300 has 43 channels. The HP 1630G
has 65 channels, and additional system performance features for time
tagging, time-positional charting, and module linkage histograms.

State Analysis
State listings and waveforms provide displays and windowing of

address, data, status, and control line activity. Selectable display
modes include binary, octal, decimal, hexadecimal, ASCII, reloca
tion, user-defined mnemonics, and microprocessor-specific mnemon
ics. You can assign labels, and display and/or trigger on code in terms
of relocatable or absolute addresses, or mnemonics.
• 25 MHz speed
• Up to 65 channels (HP 1630G)
• Ik memory
• Three clocks
• Demultiplexing
• Full compare mode

Timing Analysis
Timing waveform diagrams provide simultaneous display of up to

16 channels, with user-definable labels that speed and simplify data
evaluation. Wide magnification range, unique glitch display, and di
rect readout of time between cursors let you quickly adjust parame
ters to match the application.
• Speeds to 100 MHz
• Up to 16 channels (HP 16300)
• Ik memory
• Glitch triggering

Timing Post-processing
Automatic time-interval measurements are provided with X and 0

cursors, with statistical calculations to enhance accuracy. A search
and-then-stop mode, which is called post-processing, stops timing da
ta acquisition if your system violates a timing or sequence condition.

System Performance Analysis
Meeting system throughput requirements often requires a global

look at overall system activity. Time interval, event, and module
linkage histograms let you view system hardware and software activi
ty or specific modules of code for performance evaluation.

Out-of-spec conditions or bottlenecks stand out. The display shows
measurement data, including the minimum, maximum, average, and
total measurement time.
• Time-interval histogram - eight ranges, I J.LS resolution
• State label histogram - eight labels, maximum count 263 _1
• Time-positional histogram - 1023 time buckets, 1.023 jLS to 205 ks

duration
• Module linkage histogram - eight definable events, eight links

Interactive Measurements
The HP 1630A/0/G's interactive measurement capability allows

you to determine whether your system problems are software errors
or hardware malfunctions.
• Trigger on state and view timing data
• Trigger on timing and view state data
• Time tags for real-time measurements between states (HP 1630G)

Preprocessors
A wide selection of preprocessors tailors the HP 1630 logic analyz

ers to specific microprocessors. Preprocessor interface modules con
tain circuitry that properly formats data, and they provide connection
via a microprocessor socket. Software supplied with preprocessors
performs inverse assembly for state displays in the selected
microprocessor's mnemonics. For more details on HP's preprocessors
and interface modules, please refer to page 416.

Inverse Assembly
Program activity displayed in inverse assembly can save many

hours in test and debug. No more time-consuming or error-prone con
versions from hex because now your measurement listings appear just
as you wrote them, making them easy to compare to source-code
listings.

Fast, Reliable Storage of Setups And Data
HP-IB and HP-IL are standard on the HP 1630A/0/G. These in

terfaces allow the logic analyzer to communicate with a variety of
computers, test equipment, and peripherals. A small investment in an
HP disc drive allows you to store setups and data. The HP
1630A/0/G can use the HP 9121S/D and HP 9122S/D disc drives
as the mass storage device.

Hardcopy Output Simplifies Documentation
With the HP 2225A ThinkJet printer, you can quickly obtain a

copy of any HP 1630A/0/G display. Instead of time-consuming
hand documentation or inconvenient photography, simply push the
PRINT button. In seconds, you have a complete record for your lab
notebook.



HP 1630A: For Eight-bit Analysis
With its 35 channels, the HP l630A is an economical solution for

designs involving eight-bit microprocessors, most of which require 24
channels for address and data.

The HP l630A provides a cost-effective solution and uncom
promised measurement performance. In addition to state and timing
analysis, the HP l630A also offers system performance analysis with
complete time-interval histogramming, glitch triggering and capture,
and post-processing.

Most state analyzers offer many levels of triggering, and require
you to string the levels together to trigger on the precise term of inter
est. The HP 1630A provides four powerful resource terms (a, b, c, d)
plus the ~ of each term, and NO STATE and ALL STATES trigger
ing. You may assign an address, data, or status value to any combina
tion of resource terms. Each time the HP 1630A captures a bus
transaction, it automatically tests to see whether that term is to be
stored, and whether it is a trigger point or a restart term. Therefore,
the HP 1630A accomplishes in one level what most other analyzers
require three or more levels to accomplish.

For designs requiring l6-bit microprocessors, you can easily up
grade your HP 1630A to either an HP 1630D or HP 1630G.

HP 1630D: 16-bit hardware analysis
The HP 1630D facilitates hardware analysis and debug of 16-bit

microprocessors. The HP l630A's measurement capability is also
available in the HP 1630D, but with additional state and timing chan
nels to meet the needs of 16-bit microprocessors. Total channel count
is increased to 43, where eight or 16 of the channels can be used for
high-speed timing analysis. Glitch triggering and capture are also in
creased to eight channels.

Finding hardware problems in complex digital systems requires a
logic analyzer that has flexible triggering. The ability to trigger the
timing analyzer from the state analyzer, or vice versa, is critical.

In addition to triggering on patterns from one to 16 channels wide,
you can define a simultaneous occurrence of a pattern and a positive
or negative edge to assure data registration precisely on entering or
exiting the specified pattern. You can also specify a pattern and a
glitch on one or more channels. You can trigger on just edges or
glitches, and you can define the valid pattern duration.

X and 0 cursors can be moved anywhere on or off screen. You can
magnify the trace around either cursor for greater visual resolution.
Time intervals are displayed on-screen, independent of magnification
and sample period.

HP 1630G: 16-bit software analysis
With up to 65 channels of state analysis, eight of which can be used

for high-speed timing analysis, the HP 1630G is essential for engi
neers developing 16-bit microprocessor-based products. To verify
state execution time, a real-time clock measures the actual time be
tween states, the total time, or the number of unstored states between
states in the state listing.

After the functional design is complete, the overall performance of
the system must be evaluated to ensure that the system is operating
efficiently. The HP 1630G's extensive system performance analysis
provides qualified histogramming that shows all acquired states of
just-executed instructions; module histograms that show the execu
tion time of a subroutine or module; intermodule linkage histograms
that show software traffic patterns to determine which module or sub
routine is calling another; and time-positional measurements that
produce a time-varying profile of system activity where the x-axis is
time and the y-axis is the number of calls to a given routine.

LOGIC ANALYZERS
General-purpose Family

Models 1630A, 1630D, and 1630G

State trace specifications can be easily set up with the HP
1630AlO/G's flexible resource terms.

The HP 16300 captures and displays up to 16 channels of timing
data with each haVing unique labels.

A variety of system analysis measurements assist in optimizing
the performance of a microprocessor-based system.



LOGIC ANALYZERS
Preprocessors And Interface Modules

Ordering Information
Please refer to page 419 for details.

Inverse Assembly
The HP 10342B is supplied with a 3'/z-inch disc inverse assembler

that converts data and status into standard text for easy interpreta
tion.

In the HP-IB mode, all data, handshake, and status lines are moni
tored and states displayed. For RS-232C/V.24 and RS-449, data and
five handshake lines are monitored and displayed. Four of the hand
shake lines are synchronous with the serial controller. The fifth is
asynchronous with the carrier detect, but is sampled each time a char
acter is sent to the analyzer.

Minicomputer Interfaces
Connecting HP logic analyzers to mlmcomputers is facilitated

through minicomputer interfaces for three of the most popular
minicomputer buses:

HP 10275A PDP-II UNIBUS Interface
HP 10276A LSI Q-BUS Interface
HP 52126A MULTIBUS Interface

The interface boards plug into the respective buses. A ribbon cable
extending from the board can either be connected to the logic analyz
er, or for convenience through the HP 10320A with an HP 102698
general-purpose interface.

Switches on each interface board qualify information routed to the
logic analyzer or preprocessor by the selected activity type. Any com
bination of monitored activities may be selected for a logic analysis
measurement.

HP 52126A
X
X

X

HP 10276A
X
X
X
X
X

HP 10275A
X
X
X
X

Computer Activity
Reads
Writes
Interrupt vectors
DMA transfers
Refresh activity
I/O transfers

Bus Preprocessors ... Non-intrusive Monitoring Plus
Inverse Assembly

The HP 10342B bus preprocessor captures bus activity and provides
inverse assembly for RS-232C/V.24, RS-449, and HP-IB buses. This
bus analysis tool combines the power of a logic analyzer with the con
venience of a preprocessor, yielding a truly easy-to-use instrument.

Simply select the appropriate operating modes from the front of the
HP 10342B, press run on your logic analyzer, and you will obtain a
listing of your bus activity. The inverse assembler configures and as
signs labels to the lines used in the logic analyzer.

The HP 10342B, which is compatible with all HP logic analyzers,
uses the timing analyzer to display the condition of the handshake
lines when a character is received. Easy access to an oscilloscope for
high-resolution timing measurements can be made by connecting any
of the input signal lines to one of the three probe sockets located on
the front panel of the HP 103428.

For interfaces requiring active components, order both the HP
10320A and HP 10321 A. The HP 10321 A includes additional chip
sockets, wire-wrapping pins, and an assortment of passive and active
components for buffering and demultiplexing.

Connection between the HP 10320A or HP 10321 A and the target
system is accomplished by selecting one of the three dual in-line con
nectors shown below.

Dual In-line Connector HP Model Number
40-pin 10322A
48-pin 10323A
64-pin 10324A

User convenience is enhanced by demultiplexing address and data
signals on the interface board and with user labels in the logic analyz
er. State, timing, and analog (HP 163IA/D) labels and symbols can
be loaded into the logic analyzer to simplify data interpretation and
reduce measurement errors.

Microprocessor Preprocessors
Microprocessor HP Preprocessor Model No.

&0&6/&0&8 103058
&085 103048
80286 103128
80186/8018& 103068
6&09/6809E 1030&B
6&00/6&02 103078
6&00& 103108
6&000/68010 10311B
Z&OOI 1030lB
Z&002 10302B
Z80 10300B
NSC800 10303B
General purpose 10320A

General-purpose Interface Module
The HP 102698 general-purpose interface module provides the

mechanical and electrical interface between HP logic analyzers and a
microprocessor or bus preprocessor. Control software and inverse as
semblers are provided on a 3'/z-inch disc that is supplied with each
preprocessor. This disc is compatible with the HP 9121S/D and HP
9122S/D disc drives.

User-definable Interfaces
For custom interfaces where no active components are required,

the HP 10320A user-definable interface module provides a wire
wrapped printed-circuit board, wire-wrap pins, cable connectors, and
a design manual.

Preprocessors And Interfaces
Preprocessors and interface modules tailor the HP 1631 A/D and

HP 1630A/D/G logic analyzers for use with specific microprocessor
systems. Preprocessors provide quick, convenient connections be
tween target microprocessor systems and logic analyzers.

Inverse assemblers translate collected state events into the
microprocessor mnemonic for easy reading and analysis. The inter
face software automatically sets formats for the logic analyzer to
match inputs from the microprocessor under test.

Because digital design and test involves more than just a logic
analyzer, HP offers a wide selection of preprocessors and inter
face modules that simplify data interpretations and intercon
nections.



HP 1630A/D/G, 1631A/D Specifications
Memory
Data acquisition: 1024 words.
Compare: 16 words, HP 1630A/D, 163IA/D; 16 or 1024 words, HP
1630G.
Memory search: all patterns within a label set may be marked or
separately displayed.

State Analysis Mode
Clocks

Clock edges: for each of three ORed clocks, select either or both
edges; separate edges of one clock may be selected for multiplexed
modes.
Repetition rate, single phase: 25 MHz for single edge of single
clock; 20 MHz for any combinations of ORed clocks and edges.
Repetition rate, mUltiplexed: master clock must follow slave
clock by at least IOns and precede next slave clock by at least 50 ns.
Pulse width: 210 ns at threshold.
Setup time: 220 ns.
Hold time: zero.

Data Indexing
Resources: four terms, including the Boolean NOT of each term,
ALL patterns or NO pattern; terms may be used as often as
needed.
Trigger: up to four resource terms in sequence; final sequence lerm
may use up to four ORed resource terms.
Restart: up to four ORed terms to reinitiate sequence search.
Store qualifiers: up to four ORed resource terms; may be sepa
rately defined for each term in the trigger sequence.
Occurrence: to 59 999; applies to final sequence term only.
Compare: width of analyzer by 16 words; trace until "equal to" or
"not equal to" with each compare word matched to all 1024 words
in memory; compare words may conlain "don't care" terms.
FuJI compare (HP 1630G only): the compare file is the full 1024
states of memory.

Timing Analysis Mode
Clock

Range: IOns to 500 ms in 1, 2, 5 sequence.
Accuracy: ± 0.01%.
Glitch: min detectable glitch, 5 ns width at threshold; with glitch
detection on, number of timing channels is halved.

Data Indexing
Asynchronous pattern: 20 ns to 1 ms in I, 2, 5 sequence with
accuracy ±20% or 15 ns, whichever is greater; glitch or edge
ANDed with asynchronous pattern.
Maximum time delay: approx 218 times the sample period, to
9999 s max.

Cursors: time between dual cursors (x and 0) displayed to accuracy
of one sample period.
Expansion: XI to X40 in 1,2,4 sequence; standard display shows
entire lk memory at Xl.

Analog Analysis Mode (HP 1630G)
Channel 1 And 2 (Vertical)

Probe factors: 1: 1, 10:1, or 50: 1 probe attenuation factors may be
entered to scale the HP 1631A/D to input voltages at the probe tip
Range: 40 mV to 2.5 V full-scale
Bandwidth (-3 dB) dc-coupled: de to 50 MHz
Dc gain accuracy: ±2.5% of full-scale
Analog-to-digital conversion (ADC) resolution: ± I LSB,
which is ± 1.6% of full-scale
Transition time: s5.25 ns, 20% to 80% of full-scale

Trigger
Sources: channel I, channel 2, or external trigger input
Edge: rising or falling edge may be selected for any source

Time Base (Horizontal)
Sample period: 5 ns to 500 ms in a 1-2-5 sequence
Range: 125 ns to 500 s full-scale (10 divisions)
Time base accuracy

Sample period: ±.O 1%

Time-interval measurement accuracy (equal rise and fall times):
single-shot, ± 1.5 ns for 5 ns sample period, ± 1 sample period for
sample periods of IOns or greater; continuous, ±.15 times sam
ple period, based on 100 averages

Delay tracepoint: equals trigger plus delay; tracepoint can be
delayed from 0 to about 260k sample periods after the trigger

Analog Operating Conditions
Digitizer: two channels are digitized simultaneously
Digitizing technique (real-time digitizing): all data points are
digitized at equal selectable increments in time on each acquisition
Digitizing rate: selectable, 2 samples/second to 200 megasam
ples/ second
Voltage resolution: 6 bits, I part in 64
Acquisition memory: 1024 samples, 6 bits/channel, 2 channels; up
to 1000 samples are used for display; magnifier allows full-screen dis
play from 1000 samples to 25 samples; the entire 1024 sample record
can be accessed via HP-IB and HP-IL.
Interactive State/Timing/Analog Analysis Mode
Acquisition: analog, timing, and state data acquisition occur simul
taneously
Arming: either of the three analyzers can be master while the re
maining two are slave

Master state: the waveform analyzer and the timing analyzer can
be simultaneously armed by the full data indexing capability of the
state analyzer
Master timing: the waveform analyzer and the state analyzer can
be simultaneously armed by the full data indexing capability of the
timing analyzer
Master analog (HP 1631A/D): the timing analyzer and the state
analyzer can be simultaneously armed by the full analog indexing
capability of the waveform analyzer.

Tracepoint alignment: analog, timing, and state acquisition data
can be correlated in time

Mixed display: timing channels can be displayed on the same
screen with analog channels; the tracepoint and time/div are com
mon to timing and analog in this display mode, and set by the tim
ing analyzer

Software Performance Analysis and Overview Modes
XY Chart: all 1024 events/samples for any label group can be dis
played as a chart of order of occurrence by magnitude; max and min
vertical limits are user-specified.
Time interval histogram: measures time between start and stop
events defined for up to eight time ranges.

Time range: min size, I J.lS.
Display: histogram; min, max, average, and last time reading; total
elapsed time; number of samples.
Resolution: for four-bit label group, 250 ns or 0.1% of reading,
whichever is greater.

State histogram: sampled occurrence count of events in a label
group for up to eight total user-defined ranges or values.

Max count: 263 - I.
Resolution: ±0.01 O/C.

Time-positional histogram (HP 1630G only): shows the number
of occurrences of an event over time. A time unit is defined, and the
analyzer counts the occurrences of a specified event in that time unit.
The measurement can be repeated for up to 1023 equal-sized time
units.

Typical accuracy of first time unit: -250 ns to +500 ns,
+/ -0.01 % of specified width.
Typical accuracy of subsequent time units: + / -0.01 % of
specified width.

Linkage histogram (HP 1630G only): shows up to eight module
links. A link is defined as a specific state followed immediately by
another specific state with no intervening slates. Store qualification
ean be used to acquire states selectively. The measurement can be
started on completion of a sequence of up to three resource terms,
with restart and occurrence capabilities such as state data indexing,

Max number of definable events: 8.
Max number of definable links: 8.
Max count: 263

- 1.



LOGIC ANALYZERS
Specifications And Characteristics
Models 1631A/D, 1630A/D/G, 10342B

Measurement Aids
Cursors: two cursors (X and 0) are provided for making voltage and
time measurements on displayed waveforms. Both absolute and dif
ferential values are provided for voltage measurements. Dual cursor
time measurements can be made between two points on the same
waveform or between two points on different waveforms.

Cursor statistics: X to 0 cursor statistics are provided for continu
ous voltage and time measurements: max, min, mean and standard
deviation. Single cursor voltage statistics can be obtained between
two points on the same waveform or between two points on different
waveforms (time only).

Cursor placement: both X and 0 cursors can be uniquely specified
with respect to the tracepoint or acquisition start, by selection of
channel I or 2, rising or falling edge, voltage level, hold or delay time.

State/Timing/Analog Inputs

State/Timing Probe Inputs
RC: lOOk ohm, ±2% shunted by approximately 5 pF at probe body
Minimum swing: 600 mV p-p
Minimum input overdrive (above pod threshold): 250 mV or
30% of input amplitude, whichever is greater
Maximum voltage: ±40 V, peak
Threshold voltage: -9.9 V to +9.9 V in 0.1 V increments
Accuracy: 2.5%, ±120 mV
Dynamic range: ±10 V about threshold

Analog Inputs (HP 1631A/D): channell, channel 2, external
trigger

Input coupling: dc
Input RC: 1 megohm ±2%, shunted by approximately 14 pF
Maximum safe input voltage: ±40 V (de + peak ac)

General Characteristics

Programmability
All instrument configurations and acquisition data may be remote

ly programmed via the HP-IB (IEEE-488) or HP-IL.

Rear-panel BNC Outputs
One BNC output is located on the rear panel with a TTL output.

High is ;:0:2 V into 50 ohms; low is 0.4 V into 50 ohms. The BNC can
be programmed from the keyboard to provide the following signals:
pulse on state tracepoint, high until state tracepoint, low until state
tracepoint, high on last sequence, constant high, constant low, high on
timing pattern, probe compensation (HP 163IA/D), and positive
edge on analog trigger (HP 163IA/D). A second BNC is located on
the rear panel to provide +5 V for the HP 10269B general-purpose
probe interface.

Operating Environment
Temperature: 0° to 55° C (+32° to 131 ° F)
Humidity: up to 95% relative humidity at +40° C
Altitude: to 4600 m (15 000 ft)
Vibration: vibrated in three planes for 15 minutes each with 0.3 mm
excursions,S to 55 Hz.
Weight: all models ~30 Ibs (13.6 kg) net; all models ~40 lbs (18.1
kg) shipping
Power: liS /230 Vac, -22% to + 10%; 300 W max; 48--66 Hz
Size: 190 x 426 x 447 mm (7.5 x 16.8 x 17.6 in)

Product Support Package
HP 1630-68705: HP logic analyzer support package
HP 5957-7306: HP logic analyzer service training

Accessories Supplied
One operating manual, one 2.3 m (7.5 ft) power cord, plus the follow
ing probes:

RS·232C (V.24)/449
Asynchronous

Data transfer rates (bits/second): 50, 75, 110,134.5 150,300,
600, 1200, 1800, 2000, 2400, 3600, 4800, 7200, 9600 or 19 200
Parity: Odd, even, or none
Bits per character: 6-bit transcode

7-bit ASCII
8-bit ASCII
8-bit EBCDIC

Stop bits per character: I, 1.5, 2
Synchronous

Data transfer rate: to 12k bits/second
Format: Bit-oriented protocols (BOP)

Synchronous data link control (SDLC)
High-level data link control (HDLC)
X.25 packet mode
Standard network access protocol (SNAP)
Hewlett-Packard data link control (HPDLC)
Burroughs data link control (BDLC)

HP 103428 Operating Characteristics

Labels
Input channel labels: up to eight state, up to 16 timing, user-de
fined, five-character labels may be assigned bit patterns in any config
uration up to 65 (HP 1630G) bits/label. Bits may be used in more
than one label and need not be contiguous.

User field: all labels with four bits or less allow mnemonics to be
assigned to specific patterns. Primary use is to identify such functions
as read, write, opcode, etc.

Relocatable field: up to sixteen module starting locations may be
specified, allowing trigger parameters to be based on module names,
plus an offset value.
Time-of-day clock: a 24-hour clock prints out the time of data col
lection on all stored records.
Activity markers: provided in the format display for identifying ac
tive inputs.
Non-volatile memory (HP 1630G): the HP 1630G has 8k of
EEPROM for internally storing a disassembler. One setup configura
tion of the instrument can also be stored.

HP-IB Outputs
An HP-IB connector, along with an eight-position switch, is locat

ed on the rear panel. Five positions on the switch are used to deter
mine the address, two positions are used to determine "talk-only" for
hardcopy and system controller modes.

HP-IL Outputs
An HP-IL connector is located on the rear panel for interfacing.

HP Model #
1630A
16300
1630G
1631A
16310

lO27lA
3
3
3
3
3

l0272A
1
2
1
1
2

l0273A

3

lOO17A

2
2



LOGIC ANALYZERS
Specifications And Characteristics

Models 103428, 102698

General
Inputs: Three provided: RS-232C (V.24), RS-449, and HP-IB
Outputs: Three mini-probe sockets can be connected to any of the
input lines via jumper wires
Signal line loading: RS.232C/449, I standard load; HP-IB, I LS
load (loading at the end of the supplied ribbon cables)
Power requirement: +5 Vat 0.65 A

Advanced data communication control
procedure (ADCCP)
Character-oriented protocols (COP)
Binary synchronous communication (BSC)
Digital data communications message protocol
(DDCMP)

Selectable: 6, 7, or 8 bits per character
Transmit clock source: data terminal equipment
(DTE) or data communications equipment (DCE).
Internally selectable on pc-board.

HP 102698 Specifications
Channel width: HP 10269B, 9 probe sockets, 65 data channels, and
3 clock channels.
Qualified clock rate: 25 MHz max.
Input

Impedance: 100 kD < 20 pF at interface module connector.
Maximum: ±40 Vdc.
Dynamic range: threshold ± 10 V in 0.1 V increments.
Minimum clock pulse width: IOns.

Setup and Hold Times
Setup time: 20 ns min.
Hold time: zero.

Power
Power available for interface module: 1.0 A max at +5 Vdc,
supplied by HP 1630 Logic Analyzer.

Environmental
Temperature: operating, 00 to + 55 0 C (+32 0 to + 131 0 F); non
operating, _40 0 to +75 0 C (_400 to + 167 0 F).
Humidity: to 90% at +40 0 C, noncondensing.
Altitude: operating, 4600 m (15 000 ft); nonoperating, IS 300 m
(50000 ft).

$560

$460

$400

$460
$510
$350

$250
$225

$1200

$860
$960
$960

$1000
$860

$1210
$2000
$1100
$1100
$\100
$1300
$2000

$3450

$3500

$460
$3000

$12,100
$11,000
$13,000

HP 1630G (65 channels)
HP 1631A (35 channels, plus two analog)
HP 16310 (43 channels, plus two analog)

Support Products
HP 10269B general-purpose probe interface
HP 10330A HP 1630A/D to HP 1631A/D upgrade
kit
HP 10331A HP 1630A/D to HP 1631A/D upgrade
kit, includes ROMs to update for disc-based mass
storage
HP 10340A HP 1630A/D to HP 1630G upgrade kit

Preprocessors/Interfaces
Microprocessor Preprocessors - note, inverse assembly is provid
ed on 3'/1-inch disc

HP 103008 Z80 interface
HP 103018 Z8001 interface
HP 103028 Z8002 interface
HP 10303B NSC800 interface
HP 103048 8085 interface
HP 10305B 8086/8088 interface
HP 103068 80186/80188 interface
HP 10307B 6800/6802 interface
HP 10308B 6809/6809E interface
HP 10310868005 interface
HP 10311B 68000/68010 interface
HP 10312B 80286 interface

8us Preprocessors
HP 103428 bus preprocessor (RS-232C/V.24, RS
449, HP-IB) including inverse assembly

Minicomputer Interfaces
HP 10275A PDP-II UNIBUS interface board
HP 10276A LSI-II Q·BUS interface board
HP 52126A MULTIBUS interface board

User-definable Interfaces
HP 10320A user-definable interface module
HP 10321A microprocessor interface kit for the HP
10320A

Connectors
HP 10322A 40-pin dual in-line package connector
for the HP 10320A
HP 10323A 48-pin dual in-line package connector
for the HP 10320A
HP 10324A 64-pin dual in-line package connector
for the HP 10320A

Price

$8600
$10,630

IOrdering Information
Logic Analyzers

HP 1630A (35 channels)
HP 1630D (43 channels)



OSCILLOSCOPES & WAVEFORM ANALYZERS
HP Digitizing Oscilloscopes

Hewlett-Packard Digitizing
Oscilloscopes

The primary reason for selecting a digitiz
ing oscilloscope over more conventional vari
eties is its ability to store the waveform
information in a relatively inexpensive digital
memory. After digital storage, you can (at
your leisure) analyze the data or use it for
other purposes. The process of selecting a
digitizing oscilloscope is identical to that of
selecting a conventional one. The major
question that needs to be asked is will the in
strument capture the waveform of interest,
and, after storage, can it be recalled and ana
lyzed in the desired way?

When you need to ...

get high resolution measurements
and wish to overlay displays

capture a tranSient and display
ItS FFT

One of the fundamental parameters is the
sample rate and/or bandwidth upper limit.
Simplified selection criteria might be to se
lect a product from the chart below tha t has a
sample rate specification of at least two times
the bandwidth of the waveform you wish to
capture for single-shot measurements. For
repetitive measurements it is necessary that
the bandwidth of the instrument exceed that
of the signal; how much it exceeds depends
on the measurement accuracy needed.

The number of bits or resolution (dynamic
range) and timing resolution are also impor
tant criteria. The particular application in
volved helps determine the need for

measure diSC Signals and do FFTs

record a VIDEO line and display It
In frequency and time

resolution. For example, if the signals being
measured are digital, the corresponding pa
rameters of interest are rise time, pulse
width, overshoot, etc. Vertical resolution of
6-7 bits (approximately I%) is all that is re
quired. More important is the timing resolu
tion of the instrument to obtain accurate
timing measurements. If, however, the signal
being measured is a complex modulated ana
log signal such as a floppy disc head signal or
video signal, resolution in the 10-12 bit range
is important because frequency domain anal
ysis is desired in addition to time domain.

A third selection criteria is the memory
length of the instrument. Memory length

zoom the captured Signal, and show
where dropout trigger caught the dropout

automatically differentiate and
Integrate the incoming Signal

observe gain versus frequency capture fast slngle·shot or
low-repetition rate events

measure worst-case conditions

measure sub-nanosecond rise times view pre-trigger information measure worst·case conditions



simply describes how long an event (how
many samples) can be captured, although
there are a variety of techniques to capture
long waveforms or non-continuous events us
ing burst time base or adaptive sample rate
(a feature of the HP 5183T,U). In general,
long events such as looking for a dropout on a
sector of disc require lots of memory.

A final selection criteria is whether the
capture technique is single shot or repetitive.
Repetitive techniques give higher
bandwidths while sacrificing the ability to
capture single-shot transients.

The HP 54100A,D, HP 54110D and HP
54200A,D Digitizing Oscilloscopes are opti-

When you need to ... (cant.)

do waveform math or record and
display four channels Simultaneously

accurately reconstruct a signal when
approaching the NyqUist rate

mized for (but not limited to) capturing digi
tal signals. The HP 54100A,D has a I GHz
bandwidth and uses a repetitive measure
ment technique. The HP 54110D is the same
instrument but has a full-color screen. The
HP 54200A,D has a 50 MHz bandwidth and
captures at 200M samples/ s single shot.
Both instruments offer full digital word trig
gering capabilities.

The HP 5183T,U and HP 5180T,U are
optimized for (but not limited to) transient
wa veform capture and resultant analysis
both in the time and frequency domain.
These products are characterized by excep
tional resolution and dynamic range, long

use Adapltve Sample Rate for
capturing a sonar signal

get complete pulse parametrlcs

memories, and built-in analysis features for
complete characterization of complex modu
lated signals. The HP 5180T,U has a 10
MHz bandwidth and captures 10 bits single
shot at 20M samples/s. The HP 5183T,U
has a I-MHz bandwidth and captures 12 bits
single shot at 4M samples/so

The chart below will help you to identify
various waveform characteristics and the
product that will capture your waveform and
result in best value. The chart also leads you
to the page where the specific product is dis
cussed in more detail.

HP 5183l, U Precision
Digitizing Oscilloscope
• I MHz bandWidth
• 4M saillpies/s
• 12·blt resolution
• 512K memory

[see 422)

HP 5180l, U Precision
Digitizing Oscilloscope
• 10 MHz bandWidth
• 20 M sJmples/s
• 10-blt resolution
• 16K memory

(see page 422)

HP 54200A, D Digitizing
Oscilloscope
• 50 MHz bandWidth
• 200 M samples/s
• 6-blt resolution
• lK memory

(see flelgt' HI)

capture two channels simultaneously

measure small reflections on a large signal

trigger an oscilloscope on a logic word
or sequence of logic words

measure pulse parameters automatically

HP 54100A, D & HP 54110D
Digitizing Oscilloscopes
• I GHz bandWidth
• 40 M sa mples/s
• 7-blt resolution
• IK menlllry

Isee ,130!



OSCILLOSCOPES & WAVEFORM ANALYZERS
Precision Digitizing Oscilloscope
Models 5183T,U & 5180T,U

• 12-bit resolution, 4 megasamples per second
• 2 differential channels, 72 dB dynamic range
• Up to 512k words memory, enhanced triggering
• Calibration to probe tip

• 10-bit resolution, 20 megasamples per second
• 2-channel operation, 60 dB dynamic range
• 16k words memory
• Post- and pre-trigger capability

e
HP 5183T, 2 differential channels (HP 5183U, 4 differential
channels-not shown)

(see page 425 for more information on the recorder
section)

Precision Digitizing Oscilloscope
The oscilloscope has been one of the fundamental engineering tools

for many decades. It is a general purpose instrument, which provides
the same measurement answers as racks of instrumentation. Voltage,
frequency, phase and many more parameters can be measured using
an oscilloscope, but it usually involves laborious human intervention
to count graticules and interpret data. Also, until the storage scope,
most transient measurements could not be performed.

With the advent of digitizing oscilloscopes, the tedium involved in
taking data from a waveform has been vanquished. The production
line no longer needs the single, dedicated instruments, customized to
take a voltage or time measurement. The digitizing scope can "cap
ture" the waveform, and preprocess the signal to provide single num
ber answers so that the technician or computer can make simple "go"
or "no go" decisions. Waveforms can be stored enabling characteriza
tion and correlation between runs.

Accuracy unrealized by oscilloscopes is obtained by this new series
of precision digitizing oscilloscopes. Procuring measurements with
standard analog oscilloscopes produces approximately 30 dB of reso
lution; the HP 5l83T,U and 5l80T,U precision digitizing oscillo
scopes have 72 dB and 60 dB of resolution respectively.

Built-in Analysis Package
HP precision digitizing oscilloscopes provide many analysis fea

tures. This gives the designer, technician or automatic data acquisi
tion system the freedom to get the information they need in real time
without resorting to the use of sophisticated external software to ma
nipulate the data.

Precision Pulse Measurements
These oscilloscopes provide pulse measurements according to the

IEEE-194 standard. The designers can also define their own pulse
characterization environment. Risetime or fall time are provided with
the touch of a finger in the analysis menu. Positive and negative

HP 5180T, 2 differential channels (HP 5180U, 4 differential
channels-not shown)

(see page 426 for more information on the recorder
section)

pulse widths along with duty cycle and amplitude are other statistics
available. Also included at a single touch are overshoot and under
shoot.

Real Time Conversion to Frequency Domain
With the introduction of the precision digitizing oscilloscope, the

designer can now do some frequency domain analysis with the same
instrument that does the time domain analysis. Both domains can be
observed and characterized simultaneously. An FFT is performed on
the time record using either a Hann, Uniform, Flat Top or user de
fined window. The magnitude and the phase spectrums can then be
computed and displayed independently using the flexibility of the in
struments.

Waveform Math and Calculus
Two waveforms can be manipulated mathematically by adding,

subtracting or multiplying them together. This gives the designer the
ability to experiment quickly with modulation, performing experi
ments on raw data before breadboarding is done. Afterwards, the da
ta can be gathered from the actual circuit and compared against the
theoretical data, and all this is accomplished without the aid of exter
nal computational equipment.

Incoming signals, or waveforms in memory can be integrated or
differentiated, resulting in a waveform that lets the designer bypass
special purpose hardware or computer programming. The DC drift of
a circuit is easily quantifiable using integration in the analysis feature
set. High frequency components of a signal are easily identifiable by
integrating an incoming signal and placing it either underneath the
signal, or combining the two traces into one display.

Waveform Reconstruction means Readable
Displays

A common complaint when using digitizing oscilloscopes, is that
the representation of the data is not always optimum. The following
two figures show the same waveform; the top waveform has used the
waveform reconstruction algorithm, built into the HP 5l83T,U and
5l80T,U, and the bottom waveform shows the data with the recon-



struction feature turned off. The top graph is also the representation
that would be viewed on a storage oscilloscope.
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Reconstruction gives designers a truer representation of the data,
allowing them to continue thinking in the analog time domain.

Flexibility In Data Presentation
These digitizing oscilloscopes are extremely friendly as bench top

instruments. One to four traces can be displayed, with the designer
determining what the traces consist of and how they are displayed. As
with analog oscilloscopes, continuous or single-shot waveforms, inci
dent at the inputs can be displayed. Here the similarity with analog
scopes ends; the precision digitizing oscilloscope can also display
waveforms stored in memory, or signals that have been processed us
ing the analysis functions inside the scopes. The HP 5183T,U and
5180T,U can display analyzed data and the original measurement
continuously as the signals are digitized. Once the waveform has been
digitized, the display can be manipulated by zooming in on an inter
esting section, or changing the gain and offset to show more fine de
tails.

Permanent Copies of Waveforms
The HP 5183T,U and 5180T,U provide two ways to create perma

nent copies of waveforms, or processed signals. With the optional in
ternal floppy disc, up to 250 IK records can be stored. In addition to

storing captured and processed waveforms, the entire state of the in
strument can be stored so that complex series of instrument setups
can be recalled at a touch, leaving the designer or technician to con
centrate on the device under test, and not setting up instruments. The
waveforms are formatted in Hewlett-Packard's LIF directory, per
mitting the recorded disc to be used with any of the HP 9000 series
200 computers. In addition to storing the binary waveform, each file
is time stamped.

Hardcopies of the display can also be created without the aid of a
controller. This series of precision digitizing oscilloscopes can operate
most HP plotters (see the data sheet for a complete list of the sup
ported plotters).

Precision Measurements with Cursors
Two cursors are provided for making accurate measurements. A

reference level, settable by the operator, is used to make voltage mea
surements; timing measurements are taken with respect to the trigger
point. The difference between two cursors is also available for voltage,
timing, frequency and decibels. Measurements using the delta cursors
feature can be made on a single trace, or between two different traces
being displayed.

Quick timing, frequency, voltage and power analysis can be accom
plished using a single cursor. Once the cursor is placed on the desired
waveform, the minimum and maximum can be determined with a sin
gle touch. A single keystroke places the cursor on the next minimum,
maximum, or zero crossing which reveals waveform details without
the user having to perform a tedious search.

Battery Backed up Instrument Settings
Four instrument settings may be stored, but five can be recalled.

The fifth memory location contains the instrument environment that
was present before the last recall, which means that a complex instru
ment setting won't be overwritten by accident. This gives the designer
or technician the ability to determine the exact instrument settings,
and then auto-sequence through five different test setups. The ram
that stores the front panel settings along with the internal clock is
backed up by a lithium battery.

,- Common Analysis Features ----,

Pulse characterization
Rise time, fall time, baseline, topline
+ width, - width, overshoot, period
frequency and duty cycle

Voltmeter
Peak to peak, rms and period rms

Frequency Domain
Power spectrum, phase spectrum and magnitude spectrum
Available windows
Uniform, Hann and Flat Top

Waveform math
Add, subtract and multiply

Calculus
Integrate and differentiate

Frequency Counter
Average frequency and event crossing

Miscellaneous functions
Minimum hold, maximum hold and extract

Cursor functions
Waveform maximum, waveform minimum, next maximum,
next minimum, next crossing, next positive crossing and next
negative crossing

Display functions
X zoom, X position, Y gain, Y offset,
reconstruction and dot or line mode

Plotting
Plot waveforms with most HP plotters

Mass storage
Using 3.5 inch floppy discs, when option 035 is installed

See pages 425 - 426 for more information on the recorder sections.



OSCILLOSCOPES & WAVEFORM ANALYZERS
ATE for Waveform Measurement Applications

• ATE that Boosts Productivity
• A powerful pre-processor that produces not only raw

data but complete answers
• Capture and analyze your signals automatically
• Store captured data and instrument setups digitally for

instant recall of results and measurement setup at a
later time

• Monitor and control your signals automatically

special hardware. For example, testing floppy disc media and drive
electronics on the production-test line are easily automated using a
Digitizing Oscilloscope with a Technical Computer. Results can be
tailored to the application and can be displayed in familiar terms.
Permanent digital storage of the measurement data and instrument
setups with the floppy disc option provide confidence and accurate
repeatability of measurements.

Boost Productivity by Interfacing your Digitizing
Oscilloscope to an HP Technical Computer

Hewlett-Packard Digitizing Oscilloscopes are designed to enhance
ATE applications and are powerful pre-processors. They provide raw
measurement data or complete answers to your technical systems
computer.

Hewlett-Packard Technical Computers provide complete measure
ment instrument control and have the power to perform analysis
needed for scientific and engineering problems. The HP 5183TIU
and HP 5180TIU Digitizing Oscilloscopes are compatible with all
HP-IB Technical computers and are easy to program. HP technical
computers provide an excellent match for these instruments. With the
power of HP's PRO-BASIC or the compiled speed of PASCAL, or
FORTRAN, you can easily perform many complex measurements,
with minimal programming. The Series 200 computers are also opti
mized for instrument control, with superb 1/0 capabilities, and high
level language support of typically difficult interface management
functions.

Configure your Waveform Measurement System with
Ease

Complete automation of your waveform measurements, with a dig
itizing oscilloscope and a scientific computer, will boost your produc
tivitity, and minimize setup time, programming time and systems
down-time. Perform high-speed data acquisition and signal process
ing with ease. All front panel controls of the waveform analyzer sec
tion are easily programmed via the HP-IB bus with a simple
character code logically related to the front panel. Programming is
further simplified by many automatic functions in the digitizing oscil
loscopes and the teach learn functions, that let the computer learn the
instrument's setup and later reprogram it easily.

Flexible Data Transfer Modes and Data Presentation
It is easy to read or write data to the HP 5183TIU's or the HP

5180TIU's memory. Data can be transferred in either direction over
HP-IB in a variety of formats such as a fast binary format or a friend
ly ASCII format. Flexible data transfer means that it's easy for you to
capture data, then store it on computer tape or disc. Or you can pro
cess the data using a host of time and frequency algorithms. Besides
displaying the results on the analyzer's touchscreen or the computers
CRT, waveforms can be plotted on a variety of HP-GL plotters.

Ordering Information
HP 5183T Digitizing Oscilloscope 2 CH includes
waveform analyzer, two-channel recorder section, soft
ware and interconnect cables
Options

Option 0 I0 Oven Oscillator
Option 035 Floppy Disc
Option 301 Adaptive Sample Rate
Option 512 512K Word Memory

HP 5183U Digitizing Oscilloscope 4 CH includes
waveform analyzer, 2 two-channel recorder sections,
software and interconnect cables
Options

Option 010 Oven Oscillator
Option 035 Floppy Disc
Option 301 Adaptive Sample Rate
Option 512 512K Word Memory

HP 5180T Digitizing Oscilloscope 2CH includes
waveform analyzer, two-channel recorder section, soft
ware and interconnect cables
Option

Option 035 Floppy Disc
HP 5180U DigitiZing Oscilloscope 4CH includes
waveform analyzer, 2 two-channel recorder sections,
software and interconnect cables
Option

Option 035 Floppy Disc
Accessories
HP 1008A Testmobile

Option 002 Storage shelf and lower cabinet

Price
S23.100

SI,OOO
SI.200
S1.900
$3,800

$34.200

$ 1.000
SI.200
$3,800
$; ,600

531,400

S i ,200
$50.000

Sl.lOO

:ii850
S115

Replace Custom Test Setups for ATE Flexibility
Replace inflexible custom-test setups with an HP Digitizing Oscil

loscope and an HP Technical Computer. No need to buy or design

To ensure coordination of shipments and compatability of instru
ments and peripherals such as printers, plotters, and disc drives, it
is important that you request the appropriate Data Sheets and Or
dering Guides from your local sales office. Please see page 774.



OSCILLOSCOPES & WAVEFORM ANALYZERS
Recorder Section

Model 5183T,U

• Differential inputs
• Adaptive Sample Rate
• Dropout trigger

• 256K word per channel optional memory
• Complete calibration to probe tip
• Configurable as two or four channels

e
HP 5183T

Unbeatable measurement resolution
& accuracy

The HP 5183T,U provides many features unavailable from any
other digitizing oscilloscope. Trigger features allow data acquisition
that was previously either impossible, or required complex external
trigger circuitry. The optional 512K word memory allows long con
tinuous records to be acquired. Adaptive Sample Rate gives the bene
fit of catching glitches that would ordinarily escape detection. The
burst timebase feature allows samples to be gathered in packets of
samples as small as I sample per trigger point. Calibration is now
possible out to the probe tip providing greater absolute accuracy.

Enhanced trigger capability
As with the other Hewlett-Packard waveform recorders, post- and

pre-triggering are available. This permits viewing of the trigger point,
the events leading up to the trigger point, or events that occur long
after the trigger has occured. Dropout trigger provides the capability
to trigger on the absence of a signal. This means that the HP 5183T,U
can be used to monitor a signal source such as a power main. The
recorder can be configured with auto advance to capture up to 256 IK
records showing dropouts, when Option 512 is installed.

Sequential trigger is used in the following manner. A trigger events
occurs at the external trigger input. Then, when a user defined delay
elapses, the recorder will wait for the proper internal trigger and re
cord in the operator defined environment. This can be used for record
ing signals such as a specific sector on a magnetic disc, using the index
pulse as the external trigger, and the approximate delay to the proper
sector.

Composite trigger allows the trigger circuitry to be or'ed together
internally. Composite trigger is also available in four channel opera
tion, with two recorder sections being used together. This allows the
designer to set up triggering conditions for the channels, and which
ever event occurs first, will cause synchronous triggering and sam
pling in all channels.

High frequency trigger will cause the recorder to trigger on a
glitch, or any other high frequency component in the waveform. This
is only available with the optional Adaptive Sample Rate.

Adaptive Sample Rate (ASR)
ASR provides rapid sampling only when it is needed. With this op

tion, the recorder will sample at a slow speed until high frequency
energy is detected. As this occurs, the timebase will speed up to cap
ture the high frequency signal, returning to the slower speed when the
high frequency ceases. This means that for many input signals, the
memory can appear to be up to 30 Mbytes, when the optional 512K
word memory is used.

Summary of Specifications·

Channel A and B inputs
Maximum sensitivity (nominal): 50 I1V
Input attenuator ranges: 100 mV to 50 V (Full scale)
Input offset voltage: ±200% of input attenuator range
Amplifier bandwidth (nominal): (-I dB) I MHz, (-2 dB) 3 MHz

with filter (10 pole), (-4 dB) I MHz, (-65 dB) 3 MHz
Input impedance (nominal): 1 Mr! in parallel with 45 pF
CMRR at 10 kHz: 60 dB
Damage level: ±5 V DC plus peak AC on 100 mV to I V ranges

400% of range DC plus peak AC or 2 V to 50 V ranges

Dynamic performance after calibration
Harmonic and spurious distortion: ;:>:65 dBc
Effective bits: 10.0 bits

Triggering
Internal trigger: level and sensitivity selectable over input voltage

range.
External trigger: level selectable over ±5V
Internal source: drop-out, sequential, composite, or high frequency

trigger (with option 30 I)
Measurement control: auto, normal, single, manual trigger
Settable: level, hysteresis, position, drop out delay, delay from exter

nal trigger (sequential trigger)
Slope: ± and bit rigger (internal only)
Trigger position: - 100% to + 6400% of record length

Timebase
Internal timebase: 4 MHz internal timebase allows sample rates

between 250 ns and I s, in 250 ns increments
External timebase: 1,4 or 10 MHz
External encode: DC to 2.1 MHz or 1.9 MHz to 4 MHz

Memory
Size: 65,536 words per channel, or 262,144 words per channel when

Option 512 is installed
Segmentation: memory can be configured as a single 131,072 word

record for channel A, or between I to 64 equal length records for
channel A and B.
When Option 512 is installed, memory can be configured as a sin
gle 524,288 word record for channel A, or between 1 and 256 equal
length records for channel A and B

ASR (Adaptive Sample Rate): Slows timebase by a I:64 rate when
high frequency energy is not present; Option 30 I

'See HP 5183T Recorder Section Data Sheet for more information



OSCILLOSCOPES & WAVEFORM ANALYZERS
Waveform Recorder, 20 M sa/s, 10 Bits, 16K Word Memory
Model 5180A

• 16K memory records up to 32 waveforms
• High quality samples

High Quality Samples Every 50 Nanoseconds
Signal processing requires high quality input data. Hewlett-Pack

ard's 5180A Waveform Recorder digitizes and stores single-shot or
repctitive signals. Voltage waveforms are digitized at sampling rates
up to 20 M sa/s (50 ns/sample). Each voltage sample is encoded into
a 10-bit word and stored into the memory. These precise voltages
(and times) can be read from the front panel with cursors.

Excellent dynamic performance (please read HP Product Note
5180-2) means the ADC does not break up for higher input frequen
cies. Therefore, your signal is accurately represented for analysis
(and replay; see the next pages for description of the HP 5182A
Waveform Recorder/Generator).
Accurately Digitize Transients - The shape of fast attack and de
cay single-shot waveforms is preserved because the higher frequency
components are accurately digitized. The digital trigger is precisely
settable ensuring reliable triggering with no drift. Selectable hystere
sis eliminates false triggering due to noise.

DIGITAL OSCILLOSCOPE

• High speed repetitive signal acquisition
• Accurately digitize transient signals
• Up to 1 million words/so data transfer

Summary of HP 5180A Specifications·

Channel A and B Inputs
Maximum sensitivity: 200 !LV
Input attenuator range: ±100 mV to ±10 V (full scale).
Input offset voltage: ± selected Voltage Range.
Amplifier bandwidth (-3 dB): dc to 40 MHz (dc coupling).

10 Hz to 40 MHz (ac coupling).
Input impedance (NOMINAL): I Mfl 1140 pF (10 V range).

I Mfl 1135 pF (other ranges).
Damage level: ± 12 V abovc I kHz.

Dynamic Performance (at 1 MHz)
Harmonic and spurious distortion: -50 dBc
Effective bits: 7.8

Triggering
Internal trigger: level and sensitivity selectable over input voltage
range.
External trigger: level selectable over ±2.5 V range.
Trigger position: -100% to +9999% of memory.

Timebase
Internal timebase: 20 MHz internal timebase allows sample rates
between 50 ns and 50 ms in a 1-2-5 sequence.
External timebase: external timebase signals between I MHz and
20 MHz may be used. Internal divide ratio between 1 and 106 in a 1,
2, 5 sequence.

Memory
Size: 16,384 lO-bit words.
Segmentation: memory may be divided into 1, 2, 4, 8, 16, or 32
equal-length records.

Outputs
XYZ CRT monitor outputs: X, Y deflection voltages (NOMINAL)
-I to OV into 50 fl. X requires I MHz bandwidth input; Y requires 5
MHz bandwidth input. Z voltage (NOMINAL) is 0 to 2 V into I kQ
(0 to I V into 50 Q), selectable positive or negative going blanking
pulse. Z requires 1.25 MHz bandwidth input.
HP-IB: all front panel function values selectable via HP-IB. Data I/O
in ASCII or binary; maximum 3 Kbyte/second rate, depending on
controller. "Talk only" to HP-GL plotters available even if no con
troller is used.
DMA: direct memory access allows fast parallel data transfer; maxi
mum 1M word/second, depending on controller.

General
Operating temperature: O°C to 55°C.
Power requirements: 100/120/220/240 volts +5%, -10%; 48 to
66 Hz. Max power dissipation 500 VA.
Weight: 22 kg (48 lb) net; 25 kg (53Ib) shipping.
Size: 142 mm H x 426 mm W x 574 mm D (5'/8" x 16)/4" x 23").

View Single-shot or Repetitive Signals Quickly
The HP 5180A controls cxternal XYZ displays and hardcopy de

vices to show the contents of memory records without the need for a
computer. Zoom and Gain features expand displayed waveforms hor
izontally or vertically to look in detail at a selected portion of a
waveform. Dual trace capability puts two waveforms on an external
display for visual comparison. Digital plotters and printers are con
trolled by HP-IB. There are two methods of transferring data from
the HP 5180A to a computer for analysis: Hp·IB and DMA. Direct
Memory Access (DMA) can transfer data at a rate up to I million
words/second, depending on the computer.

The HP 5180A can begin recording a signal at one sampling rate
and then switch to another. The switch point is selectable. Set one
timebase at a faster sample rate to record more detail, and set the
other at a slower rate to conserve memory space. Two transients may
be recorded simultaneously using the HP 5180A's input CHOP
mode.

The HP 5180A is fully programmable over HP-IB for automated
operations.

Accessories
HP 108718 Service Kit (for HP 5180A)
HP 10872A Parallel Interface (DMA Interface for use
with HP 5180A and HP 9825/35/45 controller)
HP 10873A Rack Mount Kit (for HP 5180A)
HP 10874A Slide Mount Kit (for HP 5180A)
HP 10875A 4.8m DMA Cable
HP 108758 1.0m DMA Cable
Option 910: Additional Manual
'See HP 5180A Waveform Recorder Data Sheet lor more informalion.

HP 51BOA Waveform Recorder

Price
$3,600

$750

$90
$150
$180
$180
$170

$18,600



OSCILLOSCOPES & WAVEFORM ANALYZERS
Waveform Measurement System

Models 5180S, 51800A

• Automatic measurements
• Universal measurement solutions
• Modular software
• Increase test design productivity
• Choose standard measurements
• Add custom tests

Realize the Power of a Waveform Recorder by
Interfacing It to an HP Series 200 Technical
Computer

Because the signal has been digitized and stored, it can now be sent
to a computer for analysis and then to a disc for permanent storage.
Frequency, Period, Pulse Width, Rise/Fall Time, Volts rms and
Volts POp are some of the many standard measurement programs.

Automatic Time Domain Measurements
Make time domain measurements on single-shot or repetitive

waveforms with the HP Model 51800A Waveform Measurement Li
brary. The library is a collection of programs designed to make mea
surements on signals captured by the HP 5180A Waveform Recorder
and HP 5182A Waveform Recorder/Generator. Instruments are
controlled by sub-programs. All you do is chain them together to
make the measurements you need.

Specify Arbitrary Test Limits
Set limits like those shown above on the left from a set of endpoints

that you input. Thus any arbitrary shape can be defined as the limit
waveform.

You can also compare waveforms from units under test to the limits
set by a known good signal as seen above on the right. This saves time
by not having to measure every parameter and allows the computer to
make qualitative decisions.

Ordering Information Price
HP 51808 Waveform Measurement System N/C

To ensure coordination of shipments and compatability of instru
ments, computers and software, use the system model number when
ordering the individual components, including peripherals such as
printers and plotters. Obtain an HP SI800A Data Sheet and an HP
51 80S Ordering Guide from your local sales office. See page 77 4.
HP 51800A Waveform Measurement Library $1,000

Reduce Programming Time by Chaining
Preprogrammed Subroutines From The HP
51800A Waveform Measurement Library

No programming is required to run the Measurement Program.
Start taking measurements on repetitive waveforms the day the soft
ware arrives. Assemble your own program for infrequent and non
periodic waveforms from the library subprograms. For example, fre
quency is measured with one subprogram, while waveform compari
sons are performed by another.

Since instrument control is done by subprograms, you can concen
trate on the results you need, saving the time of learning how to pro
gram the instrument. Write your own program by chaining
subroutines to make measurements, store waveforms on disc, print or
plot results, and perform utility functions.

Three programs help you construct your own measurement pro
grams faster. The example MAIN program includes everything a
program needs to work with a waveform recorder and the library sub
programs. The two other programs are an autoloader and comment
stripper.

PLUS' RMS VOLTS
AVERAGE VOLTS

'"
NEGATIVE~~---------------'

PEAK

OO!O
-VOLTAGE

POINT

Automate With HP-IB
All front-panel functions are remotely controllable with HP-IB in

cluding complete front-panel "teach" and "learn" strings.
HP-IB I/0 Functions: SHI, AHI, TS, U, SRI, RLl, PPO, DCI,
DTI, CO, EI

Transfer Data Fast With DMA
Waveform data can be sent to and from a computer about 100

times faster than HP-IB using Direct Memory Access (DMA). As
many as 100 records (I K word) per second can be sent to an HP 9826
Technical computer. For more information, call your local sales office
(see page 774) for a free copy of Application Note A/N 313-8 on
using DMA with an HP 9826 Technical Computer and HP SI80A
Waveform Recorder.



OSCILLOSCOPES & WAVEFORM ANALYZERS
Waveform Recorder/Generator, 20 MHz, 10 Bits, 16K Word Memory
Model 5182A

• 16K Nonvolatile waveform memory
• Fully programmable via HP-IB
• Quickly transfer waveforms to/from computer

• Easily simulate complex, real signals
• Record single-shot, replay repetitively

Specifications
Generator Section

For accessories and specifications of the recorder section, please see
page 427.
Peak Output Voltage (for Full-Scale Waveform) Into 50 Ohms:

Vernier Range Vernier
Range Min Max Step Size

5.12V 520 mV 5.12V 40 mV
512mV 52 mV 512 mV 4 mV
51.2mV 5.2 mV 51.2 mV 0.4 mV

Max. output voltage into open circuit: lOY (NOMINAL).

Output Offset: -5.12V to +5.IIV in 10 mV steps into 50 ohms.

AC Performance: Noise: -65 dBc

Harmonic Distortion (DC to 1MHz): -48 dBc

Spurious (Sample Rate Related): -40 dBc TYPICAL

Output Risetime: lOOns max. (10% to 90%).

Amplifier Bandwidth (-3dB): 10MHz (NOMINAL)

DC Performance (10 bits resolution per sample)

Differential Nonlinearity: < I LSB (Monotonic)

Integral Nonlinearity: <3 LSB

Offset Accuracy: 100mV (20-30°C)

Absolute Accuracy: I% of POp full scale range (20-30°C)

Internal Trigger: Output automatically triggered when armed.

External Trigger: Slope, level, hysteresis, width, impedance, coup
ling and maximum input same as for Recorder. (See page 427).

Insertion Delay: 250ns max.

Time Base Modes

Main Only: Available in Single, Auto, and Normal Sweep Arm
modes.

Mixed (Main, Delay): Available in Single and Normal Sweep
Arm modes.

Memory Size: 16384 10-bit words; Segmentation: 1,2,4,8,16 or 32
equal length blocks. Generation: Data may be generated from any
memory block. Within anyone block, a portion of the waveform may
be generated by setting the starting point and stopping point. An even
number of points is always output.
Sync Output: Voltage: 0 to -0.75V NOMINAL into 50 ohms, Pulse
Width: One sample interval with the falling (first) edge active (or
approximately 100 /-LS when the sync pulse is past the stop position,
and Sweep Arm is Single or Normal). Position: Settable from first
point in the record to the last point. If the sync position is set outside
the limits of the Start and Stop Position markers, the output record is
extended to include the Sync Position by assigning a dc voltage (equal
to the nearest Start/Stop Position marker) to the waveform between
the Start/Stop Position marker and the sync position.
HP 5182 A Waveform Recorder/Generator $23,000

GENERATOR

Replay

DACADC

Capture

WAVEFORM RECORDER

A Waveform Recorder/Generator is a High Speed Digi
tal "Tape" Recorder

The "tape" is silicon memory. At 20M samples per second, it can
store 819 /-LS, 819 seconds at 20 samples per second. This digitized
waveform can be played back once, or over and over again with no
time gap. For example, you can accurately store 16 separate lines of
video, or a single sector of data from a floppy disc drive. The video
signal can generate color bar patterns to test video circuits. The disc
signal can be used to test read-recovery circuits.

Capture and Save in the Field, Replay on the Bench
Continuous (battery backed up) waveform memory allows you to

record up to 32 waveforms on site. Remove the power and carry the
HP 5182A back to the lab. Now you can play them back to test your
circuits or for further analysis. Attach the HP 5182A to an HP Series
200 Technical Computer and you can store the waveforms on disc,
process them further and modify them for "what if' testing.

Simulate Expensive, Single-Shot Experiments
Some experiments can be very time consuming and expensive to

repeat, for example: biomedical experiments, measurements of explo
sions, and propagation experiments such as radar and sonar. With the
HP 5182A you can capture the signal accurately, when it occurs.
Then, switch to generator mode, and you're ready to replay it, any
time you need it.

A sync pulse is generated once per playback cycle for synchro
nizing other equipment.

Duplicate Infrequent Waveforms Whenever
You Need Them

Get an "instant replay" of your single shot signal when you buy a
HP 5182A Waveform Recorder/Generator. Also create repetitive
signals by playing back a single recording over and over again with no
time gap between replays,

Now you can test your circuits with the actual signal you record
rather than a theoretical one. "What if' testing can be done by ad
ding a computer to modify and store the waveforms. An HP Series
200 Technical Computer, HP 9111A Graphics Tablet and an HP
5182A comprise the HP 5182S Waveform Generation System.



OSCILLOSCOPES & WAVEFORM ANALYZERS
Waveform Generation System

Models 51825, 51820A

• Save time storing and recalling waveforms
• Quickly modify and utilize waveforms
• Save time when generating arbitrary waveforms
• No programming necessary

This signal was recorded from a floppy disc read head.

Combined with noise generated from built-in function ...

It is used to test the sensitivity of read recovery circuits.

Save Time Generating Specialized
Waveforms

The HP 51820A Software is a powerful set of tools for creating
specialized waveforms. Modify captured waveforms or define new
ones with the HP 9111A graphics tablet (part of the HP 5182S sys
tem). Simply press a SOFTKEY to send waveforms to the HP 5182A
for replay or disc for storage. Since the HP 51820A is a complete
package (no programming is required), you are productive immedi
ately.

The software is driven by a main menu and three submenus: draw,
process and I/0. Because it's only two levels deep, you won't get lost
in multiple levels of menus.

Waveform Capture, Modification and Playback
Modify waveforms you've captured and play them back into the

device you are testing. Rather than waiting for a glitch to occur ran
domly, you can draw one and see the circuit response immediately.

Waveforms can also be modified by processing. Simple functions
like offset and gain are built into the SOFTKEY MENU. There are
also SOFTKEYS for adding or multiplying two waveforms together.

More complicated processing like calculus and convolution can be
accomplished by modifying the user-equation subroutines. Four
SOFTKEYS are reserved for your own equations. The Software
comes with the equations programmed to generate sine waves, trian
gle waves, square waves and random noise.

Arbitrary Waveform Generation
There are three ways to create the waveforms you need. You can

recall waveforms from the library, including sine waves, square
waves, SIN (X)/X, Gaussian pulses, exponentials and more. You can
calculate waveform samples with equations. Third, you can draw or
trace waveforms with the graphics tablet. Choose the method that
will get you the signal you need in the shortest time.

Draw. trace. or edit waveforms with friendly software and graph
ics tablet. Waveforms can also be generated by equations.

Ordering Information Price
HP 51828 Waveform Generation System N/e

To ensure coordination of shipments and compatability of instru
ments, computers and software, use the system model number when
ordering individual components including peripherals such as printers
and plotters. Obtain HP 51820A and HP 51800A Data Sheets and a
HP 5182S Ordering Guide from your local sales office. See page 774.
HP 51820A Waveform Generation Software $1000



OSCILLOSCOPES & WAVEFORM ANALYZERS
Digitizing Oscilloscopes
Models 54100A/D, 541100

• 1 GHz bandwidth
• Automatic pulse parameter

and time interval measurements
• Digital storage

• Available with color or monochrome display
• Flexible probing solution
• Pre-trigger viewing
• Logic triggering capability

HP 54100A General-purpose Oscilloscope

From de To ECl ... Now In Color!
In the HP 54100AjD and HP 54110D Digitizing Oscilloscopes,

Hewlett-Packard combines an innovative oscilloscope architecture
with state-of-the-art technologies, creating a general-purpose oscillo
scope for engineers involved with digital design and test. The HP
54100AjD and HP 54110D simplify analog time-domain measure
ments: they can make the measurements needed when working with
the most recently-developed logic families, and it can make standard
measurements faster and more accurately than conventional oscillo
scopes can.

Measurement Performance for High-Speed Logic
Design
• 350 ps rise time.
• Stable triggering on pulses I ns wide.
• 100 psjdiv time base.
• 40 megasamplejsec digitizing rate.

Digital Storage
• Bright, stable display of low duty-cycle signals.
• Retain waveforms as long as desired for worst-case analysis.
• Fade-free, non-blooming display.
• Store as many waveforms as needed for comparison or reference.
• Make measurements after signal is acquired. This is especially use-

ful on single-shot signals or infrequent error conditions.
• Waveform data available over the HP-IB.
• Signal averaging for noise rejection and increased resolution.

Automatic Measurements
• Automatic edge finders save time, eliminate uncertainty, and re

duce operator error in time-interval measurements.
• Measure pulse parameters automatically, without a controller.
• Markers indicate where the measurement was made, providing

confidence in measurement results.

Pre-trigger Display
• Find causes of events.
• Displayed time can be any time before or after the trigger, and is

not limited to one screen width before the trigger. Time intervals

can be measured with a resolution of parts per million, before and
after the trigger.

Stable, Precise, Accurate Time Base
• Stability of 0.1 parts per million allows you to measure small time

increments over a large time range with minimal jitter.
• With 0.002% time base linearity, 50 ps aperture jitter, and 10 ps

resolution, you can measure critical timing parameters in high
speed logic circuits confidently.

• Channel-to-channel skew calibration allows you to measure time
intervals accurately at the probe tips.

Triggering on Complex Digital Waveforms
• Logic pattern triggering allows you to trigger on the complex

events found in typical digital systems.
• Trigger holdoff can be specified by events or by time for stable trig

gering on long, complex sequences of events.
• Independent trigger threshold adjustments for each channel. No

need to reset the trigger level each time you switch from one trigger
source to another.

Easy-to-Use
• Pressing the Auto-Scale button automatically sets up the time

base, sensitivity, offset, and trigger for a stable display over a wide
range of input signals.

• Save up to ten front panel setups in non-volatile memory; simplify a
sequence of repeated measurements quickly.

• Instant hardcopy with either a pen plotter or a graphics printer
eliminates time-consuming, expensive photography.

Simplified Programming
• Simple, logical, structured programming mnemonics make pro

grams easy to edit, easy to understand, and easy to modify for new
applications.

• Measurement-oriented, English-like mnemonics.
• Complies with the recommendations of IEEE standard 728-1982,

Recommended Practice for Code and Format Conventions.



HP 541100 - Color 1 GHz Digitizing Oscilloscope

Configurable Inputs
• 50 ohm inputs and probes for a wideyariety of environments, with

out the expense of amplifier plug-ins~

• 1 GHz active miniature probes for densely-packed, high-speed
logic circuits.

• 1 megohm probes for circuits sensitive to resistive loading.
• 50 ohm BNC inputs for measurements where terminated lines are

important.
• 3-megohm 100:1 probes for extended dynamic range.

The HP 541000/541100 - Extensive Logic Triggering
The HP 54100D and HP 54110D adds the following triggering fea

tures to the basic capabilities of the HP 54100A.
Fourth Input

The HP 54100D and HP 54110D has four inputs: two are vertical
channels, and two are trigger inputs. The HP 54100A has three in
puts; two vertical channels and one trigger input.
Pattern Trigger

In the HP 54100Dj54110D's pattern trigger mode, each of the
four inputs can be selected as high, low, or don't care. In the HP
54100A, the pattern selection is limited to the three inputs. the addi
tional bit in the pattern specification extends the usefulness of pattern
triggering to more complex data buses.
Time-Qualified Pattern

In addition to triggering on entering or exiting the specified pat
tern, the HP 54100Dj54110D can be set to trigger when a specified
pattern is present for less than or greater than a specified duration,
from 10 ns to 5 seconds. Applications include glitch detection, trig
gering on timing violations, and capturing bus hangup conditions.
Pattern With Clock

The HP 54100Dj54110D can be set to trigger on an edge of either
polarity on anyone of the four inputs, when a specified pattern exists
at the other three inputs. This is useful when it is necessary to syn
chronize the display to a system clock and detect a system state.
Delayed Trigger

The HP 541 OOD /541100 can be set up to arm on an edge on any
one of its four inputs, then trigger on an edge on any other input after
a specified time or after a specified number of edges. The delay time
can be varied from 20 ns to 5 seconds. The edge count can be set from

1 to 99999999. The delay-by-events mode is particularly useful in sys
tems where the data rate fluctuates or jitters, as in a disc drive. You
could use the delay-by-events mode to arm on the index pulse in a disc
drive, then trigger on a data pulse anywhere around the track. This
stabilizes the display on a particular pulse.

Color Oscilloscope Improves User Productivity
The HP 54110D is a digitizing oscilloscope with a I GHz repetitive

bandwidth and a full-color, high-resolution (368 vertical, 576 hori
zontal) display. In addition to the present feature set of the HP
54100D, the HP 54110D provides waveform math functions (i.e.,
A+B, A-B, Invert A, and A versus B) and semi-automatic channel
to-channel time-interval measurements. It also provides four addi
tional memories, allowing automatic measurements on stored
waveforms.
Color As A Measurement Tool

The HP 54110D can display a high-resolution, flicker-free color
representation of the rapidly changing data inherent in the design and
test of high-speed logic circuits and when working in high-speed data
communications. With the nine-inch raster display, the user can work
with as many as nine colors at one time, selecting these nine from a
total of 4096 available. For convenience, a default nine-color palette
was designed to provide optimum viewing for users in standard labo
ratoryenvironments.

The addition of color through the HP 54110D is expected to make
further productivity improvements in applications performed manu
ally as well as those involving automated measurements. Color can be
combined with intensity, line types, and modulation to create easier,
faster measurements with fewer errors than with a monochrome oscil
loscope.

Adding color to an instrument such as an oscilloscope aids the user
in four ways:
• it helps in differentiating between overlapping, superimposed, or

similar waveforms;
• it helps in associating displayed information with corresponding

data or waveforms;
• it can be used to emphasize displayed information; and
• the user can choose colors and their use to compensate for color

blindness, ambient conditions, or special test requirements.



OSCILLOSCOPES & WAVEFORM ANALYZERS
Digitizing Oscilloscopes
Models 54100A/D, 541100

For The Digital Designer's Bench
Save Time and Reduce Errors in Complex Measurement
Setups

Automate a sequence of measurements on your design bench, with
out a controller, with the HP 54100A/D/ 5411OD's save and recall
keys, to save time and reduce errors. Step through a series of complex
measurements by pressing only two keys for each new setup. Increase
confidence in measurement correlation by not spending time between
measurements changing setups.
Measure Pulse Parameters Automatically

The HP 54100A/D/5411OD automatically locates and measures
pulse features. Markers indicate where the measurement was made,
so you are confident that the measurement was valid.
Store Multiple Waveforms for Comparison or Reference

With the HP 54100AjD/54110D, you can easily store waveforms
by pressing a button. Because each waveform is stored exactly as it is
displayed, many waveforms can be stored in each of the HP
54100AjDj54110D's two waveform storage memories. Stored
waveforms are overlaid, facilitating precise visual comparisons be
tween stored waveforms, or from a stored waveform to a live
waveform. The time and voltage markers can be used for quantitative
measurements on stored waveforms. *
Logic Family Presets

ECL and TTL presets scale the vertical gain, offset, and trigger
levels for the selected logic family. This saves time in setting up for a
measurement.
Document Results

Active as well as stored waveforms, setup conditions, and measure
ment results can be printed or plotted for instant, low-cost documen
tation. HP printers provide report-quality hardcopy for articles or
printed reports at minimal cost, and without the delay of photograph
ic reproduction.
Hold That Waveforml

When the input signal is removed, the display is retained on-screen.
The display can also be frozen by pressing the Stop button. This is
useful when it's difficult to hold the probe on a test point, or to see the
oscil1oscope screen and the test point simultaneously. You can also
capture rapidly-changing or transient signals for viewing and analy
sis. You can use the markers to make measurements on the stored
waveform; you can print or plot the captured waveform at leisure.

*The HP 54110D has four additional memories thaI allow the user to make automatic
measurements on stored waveforms.

For Computer-aided Test Applications
Simplified Programming

Easily understood, English-like commands with a logical structure
facilitate programming with minimum documentation, and they can
simplify editing or modifying programs.
Save Setups in the HP 54100A/D/54110D's Memory

Speed up tests by storing setups in local memory. At execution
time, simply recall the desired setups.
Data Or Measurements-Whichever You Need

Complete waveform data are available for analysis in a variety of
formats. If you need to measure pulse parameters or time intervals,
the HP 541 OOAjD/5411 OD can make these measurements automati
cally. This simplifies your program and reduces traffic on the HP-IB.
Select the Kind of Data You Need
• Program the HP 54100A/D/54110D to acquire the data in the

format you need and transmit it as a binary block quickly and effi
ciently.

• Use the averaged data mode when the signal is noisy and you must
analyze small reflections or perturbations.

• Select the envelope mode when you need to know the waveform's
minimum and maximum values over a period of time; for example,
when capturing soft errors that occur only once every mil1ion or
more bits.

• Use the pixel formal when you need to analyze every sample ac
quired on an eye pattern to detect random timing.

Automate Probing
Connect up to 16 probes to your circuit, then select anyone or two

at a time with the HP 54300A probe multiplexer. No need to move
probes between measurements. You can be confident that all of your
measurements were made under identical conditions because you
didn't have to shut off power to the circuit under test, disturb test
points by moving probes, or restart the test program. The time saved
can be a significant portion of the time required to lest a complex
circuit with many measurements on each of several nodes.

You can cascade HP 54300A (page 443) probe multiplexers to two
levels for probing up to 128 points. You can store multiplexer setups
in the HP 54300A's non-volatile memory in up to 100 lists of up to
100 steps each (3700 steps max), which you can then step through
manually by pressing a button on the front panel or automatically
under HP- IB control.



Specifications· HP 541 DDA/D. HP 541100

Horizontal
Delay between channels: difference in delay between channels can
be nulled out in 10 ps steps up to 10 ns to compensate for differences
in input cables or probe length.
Reference location: the reference point can be located at the left
edge, center, or right edge of the display. The reference point is that
point where the time is offset from the trigger by the delay time.

Operating Characteristics

Digitizer
Resolution: 7 bits (I part in 128).
Effective resolution can be extended up to approx 10 bits by using
magnification and averaging.
Digitizing rate: up to 40 megasamples/s. Vertical
Input protection: a relay opens when applied voltage exceeds rated
input for input pod in use (see "Inputs").

Trigger Source: channel I, channel 2, trigger 3 input (HP
541000/541100, trigger 4 input).
Trigger 3 Input (HP 541000, 541100. trigger 4 input): con
figurable with HP 54000-series pods.

Trigger Source Vertical Trigger Input 3
Cilannell or 2 (HP 541000, 541100:Tllg In 3 or 4)

Trigger level ±2 x fun-scale ±2V

range
Trigger
sensitivity

de to 100 MHz 0.12 x full-scale 40 mV

100 to 500 MHz 0.24 x full-scale 50 mV

Trigger
The following apply when the HP 54100A/D, 541000 is used with
the HP 54002A 50 ohm input pod

HP 54002A HP 54001A HP 54003A

50 ninput 1GHz I MO input,
miniature with 10:1

active probe probe
attached

Maximum 5Vrms 20 Vpeak 20 Vpeak
input
voltage

Coupling de de de

Input N/A 2pF 8 pF
capacitance
(nominal)

Input 500 10kO I MO
resistance
(nominal)

Bandwidth de to de to de to
(-3dB) I GHz I GHz 300 MHz

Transition ,350 ps ,350 ps ~1.2 ns
time
(10% to 900/0)

System band- de to de to de to
width with HP I GHz 700 MHz 300 MHz
54100A/D.54110D
(-3 dB)

System transi- ,350 ps ,400 ps ~1.2 ns
tion time with
HP 54100A/D,
541100 (10% to
90%)
Division ratio 1:1 10:1 ±3% 10:1 ±3%

Inputs

Display
Data display resolution: 500 points horizontally by 256 points ver
tically.
Data display formats

Split screen: each channel display is four divisions high.
Full screen: the 2 channels are overlaid. Each channel display is
eight div high.

Display modes
Variable persistence: the time that each data point is retained on
the display can be varied from 200 ms to 10 seconds, or it can be
displayed indefinitely.

Averaging: the number of averages can be varied from I to 2048
in powers of 2. On each acquisition, I/n times the new data is add
ed to (n-I) /n of the previous value at each time coordinate. Aver
aging operates continuously; the average does not converge to a
final value after n acquisitions.

Graticules: full grid, axes with tic marks, or frame with tic marks.
Display colors (HP 541100): a default color selection is set up in
the instrument. Oifferent colors are used for display background,
channel 1/ function 1, channel 2/ function 2, background and high
lighted text, advisories, markers, and memories. If desired, the user
may change the colors used from the front panel or over the HP- IB.

Vertical (Voltage)
The following apply when the HP 54100A/0 is used with the HP

54002A 50 ohm input pod.
Bandwidth (-3 dB): dc to I GHz; these specifications apply over
ambient temperature range of +15 0 C to +35 0 C.
Transition time (10% to 90%): ~350 ps
Deflection factor (full-scale=8 divisions): 10 mV/div to I V /div
in 1-2-5 steps.
DC accuracy. single voltage marker: ±3% of full-scale ±2% of
offset; when driven from a 50 ohm source.
DC delta voltage accuracy using voltage markers on the same
channel: ± I % of full-scale ±3% of reading, when driven from a 50
ohm source.
DC Offset
Range: ±1.5 X full-scale (referenced to center screen).
Magnifier: expands displayed signal vertically from I to 16 times;
adjustable in 0.5% steps.
Inputs: two inputs, configurable with HP 54000-series pods.

Horizontal (Time)
Deflection Factor (full-scale is 10 divisions): 100 ps/div to I
sec/div.
Delay (Time Offset)
Pre-trigger range: up to -200 ms or -10 divisions, whichever is
greater.
Post-trigger range: up to + I second or + 10 divisions, whichever is
greater.
Time Base Accuracy
Single-channel: (100 ps ±2 X 10-5 X delta Treading)
Channel-to-channel: (200 ps ±2 X 10-5 X delta Treading)
RMS Jitter: (50 ps + 5XIO-7 X delay setting)

Ordering Information
HP 54100A
HP54100D
HP 541100 color display

Input Pods And Probes
HP 54001A 1 GHz miniature active probe pod
HP 54002A 50 ohm BNC input pod
HP 54003A I-megohm, 10:1 probe pod

Price
$17.600
$19,300
$21.000

$750
$130
$550



OSCILLOSCOPES &WAVEFORM ANALYZERS
200 Megasample/Second Digitizing Oscilloscope
Model 54200A/D

• Dual 200 megasample/second digitizers, allowing 50
MHz single-shot capture

• Pre-trigger viewing
• Continuously updated, automatic waveform measure

ments

• Up to 27 channels of state triggering
• Infinite variable persistence
• Instant hardcopy output

HP 54200A

Capture And Analyze Single-shot And
Repetitive Waveforms

The second in HP's new digitizing oscilloscope product line, the HP
54200A/0 is a fully programmable, 200 megasample/second digitiz
ing oscilloscope, ideal for capturing high-speed single-shot events.

The HP 54200A/0 is particularly useful to designers of digital and
analog systems who must deal with transient fault conditions. Tran
sients as narrow as 10 nanoseconds can be captured easily.

With its 50 MHz bandwidth and a variety of automatic measure
ment capabilities, the HP 54200A/0 is also useful as a general-pur
pose oscilloscope, and is designed to be a friendly, powerful addition
to the designer's electronic bench as well as to ATE systems.

The HP 542000 model provides sophisticated triggering modes
similar to those available in logic analyzers. Both the HP 54200A and
HP 542000 are priced below comparable digitizing oscilloscopes and
waveform analyzers. They offer greater performance than analog
storage oscilloscopes that are similarly priced.

High Performance
The HP 54200A/0's dual 200 megasample/second digitizers and

pre-trigger storage capability deliver exceptional waveform acquisi
tion performance on single-shot and repetitive waveforms.

Convenient Operation Simplifies Circuit Problems
The HP 54200A/0 simplifies waveform capture and analysis with

logic presets, de offsets, display selections, automatic measurements,
time windowing, time/voltage cursors, and instant hardcopy output.
These features equip the engineer with the tools needed to pinpoint
and analyze difficult circuit problems.

Versatility In Both Benchtop And ATE Systems
High-speed data acquisition, coupled with automatic waveform

scaling, automatic measurements, and full programmability can im
prove the productivity of bench-top users and increase throughput in
automatic test system applications.

The HP 542000 model adds the powerful and flexible triggering
capability of logic analyzers to the analog triggering of oscilloscopes.
State patterns of up to 27 bits wide, with up to four definable sequence
terms may be used as trigger qualification.

The HP 542000 also incorporates bit fault modes that trigger the
oscilloscope when an extra bit is detected in a serial data stream. With
the complex triggering capability of logic analyzers and the powerful
waveform capture and analysis capability of digitizing oscilloscopes,
the HP 542000 is a versatile debugging tool for engineers involved in
system design and integration.



With the HP 54200AlO, you can easily capture, analyze, and
document transient events that cause problems.

Serving The Needs Of Design Engineers
Product Development

The HP 54200A/D's dual high-speed digitizers, digital storage,
and pre-trigger features enable an engineer to capture those hard-to
find circuit turn-on problems.

Instrument setups can be accomplished in seconds using Auto
Scale, save/recall memories, and EeL and TTL presets. Accumulate,
envelope, and average modes are used to show worst-case signal vari
ations and signals buried in noise. The HP 54200D's state triggering
capability allows the position of the acquisition window to be based on
microprocessor activity and eases system integration tasks. Docu
mentation needs are fulfilled with hardcopy output directly to a print
er or plotter.
Product Characterization

The tedious and time-consuming task of prototype characterization
and documentation using an analog scope can now be replaced with a
semiautomatic or fully-automatic test system.

When design changes are made, they can be evaluated quickly and
efficiently, thereby minimizing project delays and cost overruns.

More complete characterizations are possible since the task is auto
mated and can be run 24 hours a day when necessary.

The HP 54200A/O's two 200 megasample/second AlO con
verters provide two-channel simultaneous acquisition without
sacrificing sample rate.

Providing High Throughput In Production
Test Areas
Semiautomated Test

The HP 54200A/D's ease-of-use and built-in automatic features
make it equally at home in testing applications where computer con
trol is not required but measurement throughput and repeatability
are important. Auto-Scale, setup memories, and logic presets provide
the use with multiple methods to acquire and display waveforms
quickly.

Twelve built-in automatic measurements take operator error out of
the picture and provide fast, repeatable measurements every time.

Documentation requirements can also be fulfilled without the use
of a computer since the HP 54200A/D can output acquired
waveforms and measurement results directly to HP-GL printers and
plotters.
Automated Test Systems

Throughput is a major consideration when choosing equipment for
automated testing. The HP 54200A/D's high-speed AIDs capture
waveform data in a single sweep, eliminating time-consuming repeti
tive sampling methods that take forever on fast, low duty-cycle sig
nals. The HP 54200A/D can compute waveform measurements
internally, eliminating the need to transfer raw waveform data to the
controller. This simplifies program writing and reduces data transfer
and computation times.



OSCILLOSCOPES & WAVEFORM ANALYZERS
200 Megasample/Second Digitizing Oscilloscope
Model 54200A/D

The HP 542000: Flexible Triggering For
Today's Digital Systems

State Trigger Inputs
The HP 54200D model uses three HP 10271 A ten-channel probes

to input 27 channels of state trigger and three clocks. These inputs
can be used in a multiplexed configuration on microprocessor systems
with multiplexed buses.
Normal

The normal mode provides state triggering that is similar to that in
the HP 1630A/D logic analyzer. Up to four unique state patterns of
up to 27 bits each may be qualified on in a user-defined sequence. The
last state can be an ORed or ANDed combination of up to four state
patterns and can be specified to occur from one to 59 999 times before
satisfying a complete state sequence. Up to four ORed sequence
restart terms allow you to restart the complete sequence if the restart
term occurs before the proper sequence is completed. Upon satisfying
a sequence specification, the HP 54200D can be defined to trigger
immediately, or trigger on the next valid analog trigger.
Qualified

The qualified mode enables the user to perform digital delay trig
gering, which is very useful for triggering on a serial bit string. One
application involves triggering on the nth sector pulse on a disc after
an index pulse. Simply qualify on the index pulse, and define the se
quence to trigger after the nth occurrence of any state.
Missing Bit

The HP 54200D can detect a missing bit in a string of serial data,
amd trigger the acquisition. A reference clock provided by the user is
compared with the input serial data. There must be one data bit tran
sition in the serial data within each reference clock cycle. If the data
bit is missing, the HP 54200D detects it and triggers the acquisition
on the next reference clock edge. When in this mode, the last state in
the sequence specification can be defined to search for up to 59 999
missing bits.
Extra Bit

The extra bit mode operates similarly to the missing bit mode. If
more than one data bit transition occurs within any reference clock
cycle, the HP 54200D detects it and triggers the acquisition accord
ing to the state sequence specification.

Precise Triggering In Microprocessor-based Systems
With the increased use of microprocessors in today's electronic

products, using oscilloscopes as general-purpose troubleshooting tools
has become an increasingly difficult or impossible task. The limited
triggering capability of oscilloscopes has prevented their use in appli
cations where digital buses (i.e., address, data, and control) must be
used as trigger qualification. One solution has been to use a logic ana
lyzer to qualify on a pattern or sequence of patterns, and then trigger
an oscilloscope. This method is quite cumbersome and in many cases
does not work because the event has already occurred by the time the
oscilloscope triggers.

The HP 54200D overcomes these problems by combining the state
triggering capability of logic analyzers with a high-speed digitizing
oscilloscope to provide a tool that excels in digital/digital and digi
tal/analog circuit and system measurement environment.

Complete Documentation With Ease
When your measurement needs include hardcopy output for re

ports, lab notebooks, presentations, or records, the HP 2225A
ThinkJet printer provides high contrast paper copies in seconds, at the
press of a button. With the same resolution as the HP 54200A/D's
display, you get a perfect picture every time. The HP 54200A/D can
output waveforms as well as instrument setup information.

The missing-bit mode allows circuit faults to be captured quickly

The extra-bit mode makes finding elusive glitches a snap.
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Level Accuracy:

Edge: positive or negative slope may be selected for any source

Operating Characteristics· HP 54200A/D

HP 54200D Only

Price
$7860
$9800

Internal channel Trigger channel
1or 2 range adjust range

5390 mV 40 mV to 4.0V
>400 mV 400 mV to 40 V

Ordering Information
HP 54200A digitizing oscilloscope
HP 54200D digitizing oscilloscope, with state triggering

Trigger (Analog)
Level Range

Track Mode: maintains the same voltage range as the internal trig
ger source selected (tracks either channel 1 or 2)
Adjust Mode: vertical scaling of the trigger display channel may be
adjusted within specified ranges independent of the internal chan
nels (l and 2)
vertical scaling

Timebase (Horizontal)
Expand Mode: X and 0 cursors can be used to window an area of
interest and expand it to full screen
Reference Location: the reference point can be positioned at the left
edge, center, or right edge of the display. The reference point is that
point where the time is offset from the trigger point by the delay time

Channel 1 And 2 Inputs (Vertical)
Probe Factors: 1:1, 2:1,5:1,10:1,20:1,50:1, or 100:1 probe may be
entered to scale the HP 54200A/D to represent voltages as seen by
the probe tips
Channel Isolation: 50 dB from dc to 50 MHz

Digitizer
Digitizing Technique: real-time digitizing; all data points are ac
quired on a single acquisition
DigitiZing Rate: 100 samples/second to 200 megasamples/second
(determined by time base range setting)
Resolution: 6 bits; I part in 64; effective resolution may be increased
by using data filtering/averaging
AcqUisition Record Length: 1001 samples (1000 intervals)

State Trigger Mode
Clock Repetition Rate

Single phase - 25 MHz maximum with single clock and single edge
specified; 20 MHz maximum with any ORed combination of clocks
and edges
Multiplexed - master-slave clock timing; master clock must follow
slave clock by at least IOns and precede next slave clock by 50 ns or
more

Clock Pulse Width: 2.20 ns at threshold
Setup Time: 2.20 ns, the time data must be present prior to the clock
transition
Hold Time: 0 seconds, the time data must be present after the clock
transition

External Trigger Input: bandwidth, transition time, input coupling,
input RC, input range, maximum safe input voltage - same as channel
1 and 2 inputs

Trigger range Level accuracy
40 mV to 390 mV ±2% ±5 mV
400 mV to 40 V ±2% ±50 mV

Specifications· HP 54200A/D

Channels 1 And 2 (Vertical)
Bandwidth (-3 dB)

dc-coupled: de to 50 MHz
ac-coupled: 10Hz to 50 MHz

Transition time: ~7 ns (10% to 90%)
Range: 40 mV to 40 V full-scale, calibrated with two-digit resolution
Gain accuracy: ±2'70 of full-scale (applies within ± 10 0 C of auto-
calibration temperature)
Analog-to-digital conversion (ADC)

Accuracy: ± 1.6% of full-scale (can be improved with averaging)
Dc offset accuracy

Channel range Offset accuracy
40 mV to 390 mV ±1% oj offset ±5 mV
400 mV to 40 V ±I%of offset ±50 mV

Dc offset range/resolution
Channel range Offset range Offset resolution

40 mV to 390 mV ±2 V Approx. 1.2 mV
400 mV to 40 V ±20 V Approx. 12 mV

Voltage Measurement Accuracy (dc)
Single cursor (X to 0): gain accuracy + ADC accuracy + offset
accuracy
Dual cursor: gain accuracy + 2 (ADC accuracy) (X to 0 measure-
ments on same waveform)

Input Coupling: ac or dc
Input RC: I megohm ±2'70, shunted by approx. 14 pF
Maximum Input Without Distortion (maximum input voltage
without distortion for frequencies >20 MHz is 20 V peak-to-peak)

Channel range Input (de +peak ac)
40 mV to 390 mV ±2 V
400 mV to 40 V ±20 V

Time Base (Horizontal)
Range: 50 ns to 10 s full-scale (10 divisions), in a 1-2-5 sequence
Time Base Accuracy

Single and dual cursors: ±2 ns or ±0.2% of time range, whichever
is greater (dual cursor specifications apply for measurements made
on the same or simultaneously-acquired waveforms)

Delay (Time Offset)
Pre/post Trigger Range:

Time range Pre-trigger range Post-trigger range
50 ns to 5~s Up to 5~s Up to 1 ms
to ~s to 10 s Up to 1screen diameter Up to 260 screen diameters

Pre/post Trigger Resolution: adjustable in steps of 0.1 (coarse)
and 0.004 (fine) screen diameters, or the least significant digit, which-
ever is greater
Accuracy: ± 1 sample clock period

Trigger (Analog)
Sources: channell, channel 2, or external trigger input
Sensitivity: lis of full-scale
Level Range/Resolution:

full-scale range Trigger range Trigger resolutiOn
40 mV to 390 mV ±2 V Approx. 2.4 mV
400 mV to 40 V ±20 V Approx. 24 mV



OSCILLOSCOPES & WAVEFORM ANALYZERS
Oscilloscope Measurement System
Models 1980B, 1965A, 19860A, 1950A, 19800/19801

• Fully HP-IB programmable
• Digital waveform storage
• Gated universal counter
• Application software

• Front panel calibration
• Auto-scope automatIcally scales waveforms
• CRT test for operator instructions
• Two-channel expansion module

The HP 1980 System Description
In the 1980 system, Hewlett-Packard has integrated many compo

nents that together provide complete waveform-measurement solu
tions.

HP's 1980 system combines a programmable oscilloscope,
waveform digitizer, universal counter, and programmable analog
comparators to provide versatile measurement capability. Combining
these instruments into a single measurement system not only reduces
your test system assembly time, but it also increases the quality of
measurements and saves money by reducing the number of instru
ments you need to purchase. Linked together with HP's computers,
software, and support, the HP 1980 system increases the productivity
of developing, maintaining, and operating test systems.

The HP 1980B Oscilloscope Measurement System
The HP 1980B Oscilloscope Measurement System is a fully HP-IB

programmable, two-channel, 100 MHz oscilloscope. It features con
tinuously-calibrated verniers, with 2 mY /div deflection factors and
two independent 5 ns/div sweeps. Measurement capabilities can be
expanded by adding internal options and plug-in expansion modules.
In addition, the HP 1980 has these special features:

• The Auto-Scope function autoranges trigger levels, deflection
factors, and sweep speeds to display input signals. It provides a one
keystroke setup for most signals.

• Continuously calibrated verniers replace the standard 1-2-5
vernier sequence, providing exceptional versatility in viewing and
measuring time-domain waveforms.

• Save/Recall registers can be used to save up to eight complete
instrument states for recall in repetitive measurement procedures.

• Calibration can be performed on-site without removing covers
and requires little or no test equipment. Internal reference signals are
provided and complete, step-by-step instructions are displayed on the
CRT.

The HP 1950A Two-Channel Expansion Module
The HP 1950A adds two 100 MHz vertical channels to the HP

1980. It features continuously-calibrated variable deflection factors
from 2 mY /div to 10 Y/div and a delta voltage function.

The HP 1980's Trigger Flag
Trigger Flag, a standard measurement feature of the HP 1980, ac

cesses the HP 1980's trigger circuits and uses them as programmable
analog trigger comparators to make static and dynamic tests. It can
make a variety of measurements, including voltage and timing toler
ances tests, random noise tests, envelope and burst measurements,
and static-state testing.

The HP 1965A Gated Universal Counter
Expansion Module

The HP 1965A adds a fully-programmable. 100 MHz universal
counter to the HP 1980 system. By merging oscilloscope and counter
technologies, the HP 1965A makes counter measurements (i.e., fre
quency, period. time interval, and events) and automatic pulse-pa
rameter measurements (i.e., rise/fall time, pulse width, duty cycle,
propagation delay, and phase shift) with accuracy up to 500
picoseconds and +/- 10 picosecond resolution. The HP 1965A sim
plifies measurements requiring complex gating or triggering by using
the HP 1980's vertical signal conditioning, time bases, and trigger
circuitry.

The HP 19860A Digital Waveform Storage
Internally installed in the HP 1980. the HP 19860A adds digital

waveform storage to the system. The HP 19860A can digitally store
up to two waveforms with IO-bit vertical resolution over the entire
100 MHz bandwidth of the HP 1980. Waveforms are acquired in
single-shot mode (sampling rate is 50 k-samples/second) or repetitive
mode (100 MHz bandwidth). Additional flexibility is provided
through programmable sample density and averaging.

The Waveform Measurement Library
HP's HP 19800A/B and HP 19801A/B/C Waveform Measure

ment Library (i.e., Series-1980 application software) automates
time-domain measurements. The software consists of first-day mea
surement capability, a flexible subprogram structure, and easy-to-use
tools for developing specific application programs. Other HP software
products ean extend the system's measurement capabilities. For ex
ample, the Waveform Analysis Package when used with the
Waveform Measurement Library can perform fast Fourier trans
forms on the waveform data captured by the HP 1980 system.



By performing waveform characterization and waveform compari
son, this software provides an extremely versatile set of time-domain
measurements. With the software package, the 1980 system can auto
matically characterize waveform parameters such as peak-to-peak
voltage, rms voltage, frequency, pulse width, rise time, and fall time.
Waveform comparison is a measurement technique that allows a
computer to perform qualitative time-domain measurements. To per
form a waveform comparison, the waveform must be compared to
limits established for it. These limits can be derived from an ideal
waveform generated by a computer or from a known "good"
waveform. In this way, the computer, not the operator, can make the
necessary judgments.

HP 19860A waveform characterization-the HP 19860A Digital
Waveform Storage option and the HP Waveform Measurement Li
brary can automatically characterize waveform parameters. This
photo shows measurement results from the first-day Automatic
Waveform Measurement Program. The program accounts for the
ringing on the waveform when measuring parameters such as rise
time and fall time. This program provides first-day measurement re
sults without requiring any additional programming.

HP 1980 System Accessories
HP provides several accessories for the HP 1980 system. The HP

19811 A Plot/Sequence ROM memorizes up to 6 sequences of 25
keystrokes that are executed when enabled. Any key sequence can be
initiated when you press a pushbutton on an HP 1008XA probe, send
a command over HP-IB, or set a timer in the HP 1965A. Additional
ly, the HP 19811 A can send waveforms stored by the HP 19860A to a
plotter in stand-alone configurations. A complete line of testmobiles
and miniature probes is also available.

Improving Quality Through HP Automation
A test system based on the HP 1980 System and an HP computer

can improve the quality of time-domain measurements. For example,
the computer can automatically set up the HP 1980's front panel,
eliminating operator errors. Measurements usually made by counting
graticule lines can be made without operator intervention. In addi
tion, the computer can make comparison measurements on
waveforms, maintaining quality and reducing the required skill level
of the operator. HP's Waveform Measurement Library is the soft
ware that accesses these capabilities to improve the quality of mea
surements.

HP 1980 SYSTEM 
CORE OF A TEST SYSTEM

The HP 1980-A Test System's Central Measurement
Device

The various components of the HP 1980 system together provide a
very extensive set of time-domain measurement capabilities. There
are two main categories of measurements that the HP 1980 system
can make---eharacterization and comparison. The system can char
acterize waveform parameters including peak-to-peak voltage, rms
voltage, frequency, pulse width, rise time, and fall time. The system
also performs waveform comparisons, a measurement technique that
allows a waveform to be tested against specified tolerance limits. The
HP 1980 system's flexible measurement capability can improve the
quality of measurements in automatic, semiautomatic, and manual
environments.

Increasing Test System Throughput
The productivity of a test system can be evaluated by its measure

ment throughput. There are several steps associated with a measure
ment: after a waveform from a unit under test is connected to a test
system, the instruments must be set up to view or store the waveform.
Next, the measurement tools gather and transfer data to a computer
for analysis. Together, these steps determine the throughput of a sys
tem. Because the HP 1980 and an HP computer provide automatic
setup, acquisition, and analysis capabilities, they can increase the
throughput of your test system.

The HP 1980 system is designed to increase measurement
throughput of systems in automatic, semiautomatic, and manual en
vironments. The HP 1980 system is ideal for automatic applications,
because it provides full programmability, flexible measurement capa
bility, and the application software needed to automate time-domain
measurements. In semiautomatic applications, the HP 1980 system
with an HP computer can increase throughput by automatically set
ting up its front panel and guiding an opera tor through a test proce
dure via text on the CRT. Manual applications can also benefit from
features such as Auto-Scope and Save/Recall registers.

HP's Complete Product Support
HP provides many services to help you be successful integrating the

HP 1980 into a test system. In addition to product notes that discuss
specific measurements, a Waveform Measurement Seminar is availa
ble that teaches you how to get the best results from the HP 1980
system. Also, HP's System Engineering Organization can provide
consulting services and can help you to develop programs for your
particular application.
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OSCILLOSCOPES & WAVEFORM ANALYZERS
Oscilloscope Measurement System
Models 19808, 1965A, 19860A, 1950A, 19800/19801

HP 19808 Specifications
Operating Modes

Voltage vs time (Y vs T); channell vs 2 (I vs 2); monitor mode for
logic state display with HP Model 1607A (X-Y-Z).

Vertical Display Modes (V vs T)
Channel I; channel 2; channels I and 2 displayed on alternate

sweeps (ALT); channels I and 2 displayed by switching between
channels at approx 400 kHz rate with blanking during switching
(CHOP); automatic selection of alternate for sweep speeds > I
ms/div and chop for sweep speeds SI ms/div (AUTO
CHOP/ ALT); channel I plus 2 algebraic addition (I + 2), channel I
and/or 2 may be inverted; and either main or delayed trigger
signal.

Vertical Amplifiers (2)
BandWidth: 3 dB down from a 5 div reference signal (0° to +40°C).
DC-coupled: dc to 100 MHz in 5012 and I Mn input modes.
AC-coupled: <10Hz to ~ I00 MHz.
Bandwidth limit: limits upper bandwidth to approx 20 MHz.
Input coupling: ac, dc, 5012 (dc), ground. Ground position discon
nects input connector and grounds amplifier input.
Input RC: ac or dc, I Mn ±2'70 shunted by approx 16 pF; 50 n(dc), 50
12 ±3'70.
Maximum input voltage: 50 n, 5 Y rms; I Mn, ac or dc coupled, 250
V (dc + peak ac) at S I kHz.
Deflection factor: range, 2 mV/div to 10 Y/div; accuracy, ±3'70; 3
digits of resolution.
Vertical position: range, baseline can be adjusted ± 15 major div
from center graticule line (possible 10 div off-screen); accuracy,
±(2'70 of reading +0.3 major div).
t:.V (channel 1 or 2): range, ±15 times the deflection factor selected
for that channel; accuracy, ±4'70 (for a t:.~10 major div).

Channel 1 + 2
Amplifier: bandwidth and deflection factors are unchanged.
Difterential (channel 1-2 or channel 2-1): CMRR is at least 20
dB from dc to 20 MHz with common mode signal amplitude
equivalent to 10 div and one channel adjusted for optimum rejection.
Trigger view: displays internal or external trigger signal for either
main or delayed sweep.

Horizontal Display Modes (V vs T)
Main, main intensified, delayed, and dual. Dual simultaneously

displays main intensified and delayed sweep.

Main and Delayed Time Bases
Range: 5 ns/div to I s/div; 3 digits of resolution.
Accuracy·

Speed Accuracy'

5 ns/div to 9.99 ns/div ±3%(center 8 div)

10 ns/div to 9.99 ms/div ±3%(first 10 div)

10 ms/div to 1 s/div ±4%
(first 10 div)

'Within ±10°C of the temperature at which the instrument was calibrated. For temperatures be
yond the ±10°C range and within 0° to +55°C, add 1% and 2% from 0.5 s/div to 1s/div.

Sweep Delay
Time delay: range, 0 to 9.9999 s; resolution, displayed, 5 digits; HP
IB, 100 ps at any delay, possible II digits.
Accuracy·

Delay or Time Interval

Sweep <200/1$ ~200 ~sSpeed

5 ns/div to ±(2 ns +0.1% of ±(0.05% of
9.99 ns/div reading) reading)

~1O ns/div ±(2 ns + 0.1% of ±(005% of
reading + I %of reading +1% of

dly'd s/dlv x 10 div) dly'd s/div x 10 div)

'Within one hour 01 a delay self-calibration and in constant amb,ent temperature.

Delay jitter: 0.002% of delay time; at 10 MHz ± 10 kHz, 0.01 % of
delay time.
Time interval (t:.T): in intensified, dual, or delayed horizontal dis
play modes, a zero time reference can be set anywhere in the delay
range and a t:.T measurement made from that point.
ReSOlution, accuracy: same as time delay.
Frequency (1/t:.T): calculates and displays reciprocal of time inter
val measurement; resolution, same as t:.T. As frequency increases, in
significant digits are truncated; accuracy, same as time delay.
Digital delay: range, 0 to 108 - I events; resolution, I event; maxi
mum rep rate, 15 MHz with a 50% duty cycle.

Triggering (main and delayed time bases)
Main Time Base

Triggered: specified level and slope generates a sweep.
Auto-triggered: baseline displayed in absence of a trigger signal;
triggering is same as triggered above approx 10 Hz.
Single: sweep occurs once with same triggering as triggered mode.

Delayed Time Base
Auto-sweep after delay: delayed sweep starts at end of delay
time.
Triggered sweep after delay: sweep can trigger after delay.
Digital delay: delayed sweep starts a specified number of events
after start of main sweep.
Sources: selectable from channel I, channel 2, enhancement mod
ule, or external. Line frequency triggering for main sweep only.
Main and delayed independently selectable.

Internal Trigger Level
Range: ±20 major divisions from center horizontal graticule line.
Resolution: 0.02 major divisions; coarse or fine slew rates.
Accuracy: ±(3'70 of reading + 0.4 major div).

External Trigger Level
Range: ±1.2 Y from ground reference; in 710, ±12 Y.
Resolution: +1, 2 mY; + 10,20 mY; coarse or fine slew rates.
Accuracy: ±(3'70 of reading + 40 mY); 7 10, ±(3'70 of reading +
400 mY).

Line Trigger Level
Range: ±20 relative units.
Resolution: steps of 0.02; fine or coarse slew rates.
Slope: positive or negative slope within trigger signal range.

SensitiVity
Internal: <10 mY/div, at least 1.4 div from dc to 25 MHz increas
ing to 3 div at 100 MHz; ~ 10 mY/div at least 0.7 div from dc to 25
MHz increasing to 1.5 div at 100 MHz.
External: 710, at least 500 mV POp from dc to 25 MHz increasing
to 1.2 Y pop at 100 MHz; 7 I, at least 50 mY pop from dc to 25
MHz increasing to 120 mY POp at 100 MHz.
Coupling (internal and external): ac, attenuates signals < 10Hz;
dc, direct coupled; HF rej, attenuates signals above approx 35 kHz;
LF rej, attenuates signals below approx 35 kHz.

External Trigger Inputs (main and delayed)
Input RC: ac or dc, I Mn ±2'70 shunted by approx 15 pF; 5012 (dc),
5012 ±3%.
Maximum input voltage: 5012 (dc), 5 Y rms; I Mn, ac or dc cou
pled, 250 V (dc + peak ac) at ~ I kHz.

1 vs 2 Operation
Bandwidth: Y-axis (channell), same as channel I in V vs. T; X-axis
(channel 2), dc to 4 MHz.
Phase difference: ~3° dc to 100 kHz.
Deflection factors: same as Yertical Amplifiers.

Cathode·Ray Tube and Controls
Type: post-accelerator, approx 22 kY accelerating potential, alumi
nized P31 phosphor.
Graticule: 10 x 10 div internal graticule; 0.2 subdivision markings on
major horizontal and vertical axes; 10 x 12 cm display area.
Trace and character intensity: adjustable in relative steps of
from 0 to 99.

General
Bus compatability: as defined in IEEE Std 488-1978 is SH I, AH I,
T5, TEO, L3, LEO, SRI, RLJ, PPO, DCO, DTl, CO, and E2.
Hp·IB interface functions: SHI, AHI, T5, TEO, L3' LEO, SRI,
RLl, PPO, DCO, DTl, CO, and E2. (See HP-IB section of this cata
log.)
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HP 1980B Specifications (cont.)
Power: 100, 120,220,240 Vac, +5 to -10%; 48 to 440 Hz; 300 VA max
with expansion module and plug-in ROMs, standard, 200 VA max.
Weight: net, approx 18.2 kg (40 lb). Shipping, approx 24.1 kg (53Ib).
Dimensions: (HP 1980A) 278 H x 213 W x 543 D mm (10.9 x 8.4 x
21.4 in); (HP 1980B) 143 H x 427 W x 543 D mm (5.6 x 16.8 x 21.4 in).
Operating environment: temperature, 0° to +55 °C; humidity, to 95%
relative at +40°C; altitude, to 4 600 m (15000 ft); vibration, vibrated in
three planes for 15 min each with 0.38 mm (0.015 in) excursion, 10 to 55
Hz.
Accessories furnished: one blue light filter HP P/N 01980-0270 I; one
2.3 m (7.5 ft) power cord; one expansion module panel cover, HP P/N
01980-24106; two Operating/Programming Manuals; one service manu
al; one binder with divider tabs; two HP 10081A, 10:1 divider probes
approx 2 m (6 ft) long.

HP 1950A Specifications
Vertical Display Modes

Channels 3 and 4 independently selected; channel 3 vs 4; channel 3 +
4; either or both channels may be inverted.
Vertical Amplifiers
Bandwidth: same as HP 1980.
tnput RC: same as HP 1980, channels I and 2.
Deflection factors: 2 mV/div to 10 V/div, ±3%, 3 digit resolution.
AV (Channel 3 or 4): same as HP 1980, channels I and 2.
General
Operating environment: same as HP 1980A/B.
Weight: net, approx 1.5 kg (3.3 Ib). Shipping, 2.2 kg (4.8Ib).
Power: supplied by HP 1980.
Accessories furnished: one operating and service manual; two HP
10081A, 10:1 divider probes, approx 2 m (6.6 ft) long.

HP 1965A Specifications
Frequency A
Range: 100 mHz to 100 MHz
Note: refer to Triggering for minimum pulse-width requirements.

. IOns f d' . . )LSD Displayed: . X requency (9 Iglts maximum
sample time

Unarmed and Armed Modes
. trigger error

Resolullon: +/-(2 X LSD) +/-1.4 X I' X frequency
samp e tIme

Accuracy: + / - resolution + / - time base error X frequency

Gated Mode
period resolution f

Resolution: + / . d X requency
perlO

period accuracy
Accuracy: +/- . d X frequency

peno
** Refer to period-gated mode specifications.
Period A
Range: 10 ns to 10 s

LSD displayed: 10 ns. period (9 digits maximum)
sample hme

Unarmed and Armed Modes
. trigger error

Resolullon: +/-(2 X LSD) +/-1.4 X . X period
sample time

Accuracy: + / -resolution + / -time base error X period

Gated Mode

R I · / __.::..10~ns;=+o='(=1.",4=X~tr~ig~g~er",e~r~ro~r=) =eso utlon: + -
N X v'sample time/(period x J'o,')

Accuracy: + / - resolution + / -(time base error X period) + 4~S

Where N is the number of cycles gated per sweep.
Time Interval A-.B
Range: +/-10 ps to +/-10 s.

. 10 ns
LSD displayed: . /

v (# of averages)
Number of Averages LSD

1 10 ns
100 1ns

10000 100 ps
1000 000 10 ps

Resolution: + / -LSD + / -start trigger error/v( of averages)

+ / -stop trigger error/v'( of averages)
Accuracy: + / -resolution + / -time base error X time interval
+ / -trigger level timing error + / - systematic error

RATIO AlB
Range: IOE-9to IOE9

period B
Resolution: + / - ,

sample time
Accuracy: same as Resolution

Events A (Gated)
Range: 0 to 1000 megabits

Events A During B
Range: 0 to 1000 megabits
Minimum time between B pulses: 75 ns

Totalize A
Range A: 0 to 1000 megabits
LSD: I count of input
Resolution: +/-LSD
Accuracy: same as Resolution

Totalize A + B
Range: 0 to 2000 megabits
LSD: I count of input
Resolution: +/-LSD
Accuracy: same as Resolution

Totalize A - B
Range: -1000 megabits to 1000 megabits
Display: continuous update for input repetition rates up to 5 MHz; be
yond 5 MHz, display is updated when measurement is completed.
LSD: I count of input
Resolution: + / -LSD
Accuracy: same as Resolution

Auto-Parameters
Repetition rate: 15Hz to 20 MHz, such that period - time parameter
>35 ns.
Note: time parameter is parameter being measured, except the time pa
rameter for duty cycle is pulse width. and time parameterfor phase shift
is propagation delay.

Maximum input undershoot + overshoot: 10%
Minimum peak-to-peak amplitude: 3 divisions and 35 mV

Resolution: + / -LSD + / -start trigger error/ v(# of averages)+/ -stop
trigger error/0.# of averages)
Time parameter accuracy: +/-resolution +/ -(time base error X
time interval) + / -auto trigger error + / -systematic error
Note: systematic error for rise time, fall time, pulse width, and duty
cycle is J ns. Systematic error for propagation delay and phase shift is
2 ns.

A t
. I % of input pop voltage

uto- rigger error: + / - ..
slew rate at start trigger POint

I % of input pop voltage+/ - -------'----'-'---"---
slew rate at stop trigger point

Time Base
Standard high stability, temperature-compensated crystal oscillator.
Frequency: 10 MHz
Aging rate: <l part in tOE? per month
Short term: < I part in IOE9 rms for one-second average; <2 parts in
lOE6, O°C to 55°C
External time base input: front-panel BNC accepts 10 MHz I V rms
to 10 V rms into 50 n. Time base selected to external via soft key selec
tion.

Triggering
Minimum +/- pUlse widths: main = 5.0 ns (l00 MHz maximum);
delayed = 6.25 ns (80 MHz maximum)

Definitions
Systematic error: timing error due to propagation delays between
start(A) and stop(B) trigger paths.
Common source (main-to-main or delayed-to-delayed): 500 ps
Dual source with equal vertical sensitivities: I ns
Dual source With unequal vertical sensitivities: 2 ns.
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OSCILLOSCOPES & WAVEFORM ANALYZERS
Oscilloscope Measurement System
Models 1980B, 1965A, 19860A, 1950A, 19800/19801 (cont.)

HP 19800A/B, 19801A/B/C Description
Series HP 1980 Application Software is available for HP Series 80

computers (HP 1980IA/B/C) and HP Series 200 computers (HP
19800A/B). Application software is available for the HP Series 1000
computers through the HP Plus program; contact your local HP Sales
Office for more details.

Measurement Programs
Automatic waveform measurement program: automatically
characterizes many different kinds of waveforms, displays measure
ment results, and can plot waveforms for permanent records. This
program uses Trigger Flag and the HP 19860A Digital Waveform
Storage.
User-interactive waveform measurement program (HP 19800
only): provides interactive menus allowing you to characterize
waveform parameters, control waveform data bases, and obtain
hardcopy output of results or waveforms. Measurements include
pulse parameters and two-channel time intervals. This program uses
Trigger Flag and the HP 19860A Digital Waveform Storage.
Universal counter measurement program (HP 19800 only): au
tomatically characterizes waveform parameters using the HP 1965A.
Trigger levels for rise time, fall time, and pulse width measurements
are determined by digitally storing trigger view and determining top
and base using a histogram.
Gated time interval measurement program (HP 19800 only):
leads user through the process of making a gated time interval mea
surement with the HP 1965A. Measurement setups can be saved and
recalled at a later time.

Library Subprograms
I. The waveform characterization subprograms perform a wide

range of parametric time-domain measurements by using the data
captured by both the HP 19860A and Trigger Flag.

2. The waveform comparison subprograms perform limit test on
waveform parameters to determine whether a given waveform is ac
ceptable according to a specified set of tolerances.

3. The waveform setup subprograms reduce test times and elimi
nate operator setup errors by automatically setting up the HP
1980A/B. Within this group is a subprogram that automatically re
scales the waveform if there is insufficient information within the
waveform data for the measurement.

4. The waveform data management subprograms control the HP
198601\ and direct the movement of waveform data records. With
these subprograms, permanent records of key waveforms can be
made. Accessing these records eliminates needless repetition and sim
plifies the documentation of procedures and results.

5. The general utilities subprograms simplify the development of
application programs. For example, they initialize the system, help
debug programs being developed, manage instrument setup data, out
put results and plot waveforms onto HP graphics printers and plot
ters.

6. The HP 1965A subprograms set up and control the counter
functions. They also perform statistical analysis on measurement re
sults.

HP 19860A Digital Waveform Storage
Specifications

Vertical
Analog bandwidth: dc to 100 MHz; ac coupled lower limit is < 10
Hz; 3 dB down from a 5 div reference; 0° to 40°C.
Acquisition window: ~±4.5 div from center horiz graticule line.
Matching of data to CRT graticule lines:' ±2% of full scale.

Matching of Digitized to Real Time Traces'

Sine Wave, Percent of Ful~SCale

10 Hz I 1kHz I 1 MHz

±1.5'1'0 I ±1.5% I ±2.5'1'0

Excludes first data point. In repetitive mode, trigger rep rate must be
I Hz or faster. In single sweep mode, trigger must occur within I s of
digitize command, otherwise exclude first five data points. Data for
this specification is acquired using the Auto-Cal default mode of a full
Auto-Cal.
Absolute accuracy of data: ±(accuracy of vertical channel +
matching of digitized trace to real-time trace + matching of data to
graticule line).
DC offset: <0.2 div from real-time trace at time of data acquisition.
,Full scale is ten divisions.

RMS Noise2

Waveform 2 mVjdiv to 10 mVjdiv 10
Storage Mode 9.99 mV/div 10 Vjdiv

Normal 0.75% 0.5%

8 Averages or Filtered 0.4% 0.25%
'Measured by grounding the vertICal Input, digitIZing, and calculating the RMS value of the data.

Horizontal
Acquisition window: main horizontal display mode (main s/div x
10 div); in intensified and delayed (delayed s/div x 10 div). In in
tensified and delayed, the acquisition window can be delayed 0 to
9.9999 s from main trigger point.
Time offset from real-time trace: -(:s;30 ns).
Timing accuracy: ±(2 ns + 0.2% of the acquired time window).
Jitter: 0.002% of delay time + I ns; at 10 MHz ± 10kHz, 0.0 1% of
delay time + Ins.

Operating Characteristics
Repeatability of data: approx 2% for waveforms acquired within 8
hours and within 20°C to 30°C. To optimize repeatability of
waveform data, use either a minimum of 8 averages or filtered mode,
for signals <100 Hz use dc or 50 f! dc input coupling.
Vertical resolution: 10 bits, approx 0.1 % of full scale.
Auto-Cal: pre-acquisition calibration of sampling efficiency that also
sets offset and gain data correction factors. Offset and gain factors are
used for post-acquisition data correction to match a digitized trace to
a real time trace.
Sample density: selectable 1,3,6, 11,21,51, 101,251,501 points at
any sweep speed.
Minimum time between points: repetitive, 100 ps, clocked by HP
1980 delay generator; single-shot, 19.8 iLS, clocked by HP 1980
processor clock.
Acquisition mode: repetitive, 999 iLs/div to 5 ns/div, two sweeps per
point; single-shot, 1 s/div to I ms/div, one sweep per waveform.
Averaging: each sample point may be averaged 2, 4, 8, 16, 32, or 64
times in repetitive mode to reduce noise; N + I sweeps required per
point, where N = number of averages.
Filter: approx I MHz low pass filter selectable in single-shot.
Cursors: start and stop cursors for memories (Ml and M2) to mea
sure voltage from center graticule line, time from main trigger point,
or t:.V and t:.T measurements on stored waveforms.

General
Operating environment: same as HP 1980B.
Weight: net, 0.4 kg (13 oz). Shipping, 0.9 kg (2 lb).

Ordering Information
HP 1980S Oscilloscope Measurement System
Use the system model number when ordering a system
mainframe with expansion modules, enhancements,
and computer products. Any model number can also be
ordered individually. Using the system model ensures
coordination of shipments and compatibility of instru
ments, computers, and software
HP 19808 Oscilloscope Measurement System (rack)
liP 1950A 100 MHz Two-channel Expansion Module
HP 1965A 100 MHz Gated Universal Counter
liP 19811A Plot/Sequence ROM
HP 19860A Digital Waveform Storage
HP 19800A/B Waveform Measurement Library
HP 1980IA/B/C Waveform Measurement Library
HP 19807A Service Extender for expansion modules

Price
':'./C

$10,600
$2.800
$2.550

5500
$3.000
$1,020
$1,020

5530



OSCILLOSCOPES &WAVEFORM ANALYZERS
Probe Multiplexer

HP 54300A

• Expand Input Capability Of son Instrumentation
• Your choice 50~1. 10kn & 1 M~l Input Pods

• Fully HP-IB Programmable, Plus Convenient Front
panel Control

• Internal Non-volatile ~"lemory

HP S4300A
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High B.a:ndwidlh Probes

HP 54001A 1 GHz Active Mini-probe Pod
This pod, with its built-in probe, offers I GHz bandwidth with

IOkn/2 pF input loading. It uses HP's mini-tip probe for easy access
in compact circuits, and features both high-bandwidth and high·im
pedance at the probe tip. This probe is ideal for making high-speed
logic measurements, where high bandwidth is needed and probe ca
pacitance is a significant factor in loading the test circuit.

The HP 54300A's configurable inputs and HP-IB program
mability make it a powerful addition to your bench or ATE sys
tem.

The HP 54300A probe multiplexer expands the input capability
of the HP 54100A/D digitizing oscilloscope, or any SOl! input in
strument, simplifying delicate high-frequency connections.

HP 54002A 50n BNC Pod
This pod should be used with terminated son systems. Output from

the multiplexer using this pod is <2 dB down at > I GHz. The
54002A is also useful with divider probes such as the HP J0020A.

For information on other probes and probing accessories, please refer
to the section on the HP 541 OOA/D digitizing oscilloscope, page 430.

HP 54003A 300 MHz 1 Mil Probe Pod
This pod, with a 10:1 detachable mini-tip probe, has I Mn resistive

and 8 pF capacitive loading. It is valuable when resistance is a more
significant loading factor than capacitance, such as in operational
amplifier measurements. If desired, the probe may be removed from
its pod to provide a I M!2 approximately 10 pF BNC input.

Fully Programmable For Automated Testing
All functions that can be controlled from the HP 54300A front

panel can also he controlled over the HP-IB. Simple, English-like
commands are used with an optional format that is compatible with
the command language of the HP 3488A switch/control unit.

The HP 54300A command set is simple, but complete. Even infor
mation such as the type of input pod that is being used or the total
number of switch closures that have occurred on a given switch pole
may be obtained over the bus. This information is useful in determin
ing whether the correct pods have been inserted for a particular auto
matic program, or to indicate when switch replacement is due. The
HP 54300A is a powerful complement to other HP programmable
instruments and HP computers for automated testing of high
frequency circui ts.

The Multi-Input Tool For 50n
Instrumentation

The HP 54300A is a programmable, dual eight-to-one probe multi
plexer designed. to expand the input capability of instrumentation
with SOl! inputs. The unique strength of this multiplexer is its con
figurability. The user may select from three different input pods: two
high-frequency, high-impedence probes, or a SOl! BNC input for ter
minated line applications.

The HP 54300A features full HP-IB programmability as well as
simple front-panel control. It has internal non-volatile memory for
storing lists of switching steps. Switch lists can be advanced step-by
step from a front-panel button, over the HP-IB (i.e., IEEE-4S8) or for
data logging applications, through a TTL pulse entered at the rear
panel.

Automate Complex Measurements
The HP 54300A is ideal for delicate situations where high-frequen

cy connections must be maintained and probes cannot be convenient
ly moved from one connection to another. Complex measurements
can be automated by using the multiplexer's 16 inputs, switching one
or two of them at a time into the test instrument, under computer
control. In situations requiring more than J6 inputs. HP 54300A mul
tiplexers may be cascaded in series to give a total of 128 inputs.

Your Choice Of Inputs
Configurable inputs is one of the HP 54300A's strongest contribu

tions.1t accepts all of the input pods designed for the HP 54100A/D
I G Hz digitizing oscilloscope.

Ordering Information
HP 54300A dual 8: I probe multiplexer
Includes one operating and programming manual.
Each HP 54300 accepts up to 16 input pods in any com
bination. Pods must be ordered separately.
Opt. 908 Rackmount flange kit
HP 54001A 1 GHz miniature active probe pod
HP 54002A 50 BNC input pod
HP 54003A I M 10: I probe pod

Price
$6800

$3250
$750
$130
$550



OSCILLOSCOPES & WAVEFORM ANALYZERS
Accessories
Camera, Testmobiles

Opt 001: storage shelf
load limit: 18 kg (40 lb).

HP 1006A Description
This is a sturdy general purpose

testmobile for cabinet style oscilloscopes
and other instruments (see compatibility
chart). The tilt tray adjusts ±30° in 10° in
crements. A base tray and an accessory
rack add space for other instruments and
accessories; and a convenient bracket holds
three HP probes. Large rear wheels allow
easy movement and locking front casters
hold the testmobile in position. A five outlet
power strip accessory is available for
mounting under the tilt tray or beneath the
accessory rack.

Basic Testmobile

HP 1006A

HP 1007A, HP 1008A Description
These versatile testmobiles provide a sturdy, lightweight, stable

platform for your oscilloscope or instrumentation system (see com
patibility chart). Large angled wheels with a wide track move quietly
and smoothly over most surfaces. The top trays are table-top height
and can be tilted to a convenient viewing angle between 30° above
and 30° below the horizontal position with a total of seven detent
positions in 10° increments. The caps on each side rail are designed to
hold three probes conveniently to reduce the possibility of damaging
probes not in use.

HP 1007A, HP 1008A Options
Many options are available so that the HP 1007A or HP 1008A

can be easily tailored to your specific requirements. Refer to the op
tion photographs with description to select the testmobile best suited
to your requirements. Options apply to both the HP 1007A and HP
1008A. Option 008, U.S.-only five outlet power strip, is also available
for convenient instrument operation.

Testmobiles: Save Bench Space, Easily
Moved

Hewlett-Packard testmobiles offer convenient portability for your
oscilloscopes or instrumentation systems. The top tray on these
testmobiles may be tilted to position your instrument for easy opera
tion. The selection of testmobiles range from a basic model such as
the HP 1006A, designed to hold a single oscilloscope or other instru
ment, to a tcstmobile such as the HP 1008A or HP 1117B that can be
adapted to provide a complete mobile test system. Refer to the
testmobile/instrument compatibility chart for assistance in selecting
the testmobile that will best fit your requirements.

Price
$1495

less S50
N/C

N/C

add $20

add $\5

add $6.10
$102
$190

Ordering Information
HP 1978 Camera
001: deletes ultraviolet illumination feature
002: replaces HP 197B adapter with HP 10378A
adapter.
006: replaces HP 197B adapter with HP 10375A
adapter.
007: meets UL listing requirements for medical and
dental electronic equipment.
009: Camera Bezel Adapter for HP 1745A and HP
1746A oscilloscopes.
910: additional manual
10367A Camera Bezel Adapter for HP l82T
Ultraviolet Light Kit (P/N 00197-69507) for field
installation of ultraviolet illumination feature.
'Camera operates Irom 48 to 440 Hz, but does not meet the ac line to chassis leakage require
ments of UL 544 listing above 66 Hz.

HP 1978 Characteristics
Reduction ratio: continuously adjustable from 1:1 to 1:0.7. Refer
ence scale provided on focus plate.
Lens: 75 mm, f/1.9 high transmission lens; aperture, f/1.9 to f/16.
Shutler speeds: 1/30, 1/15, 1/8, 1/4, 1/2, 1,2,4 seconds, Time
and Bulb; shutter has a sync contact closure output for triggering ex
ternal equipment and an input jack for remote operation.
Camera back: 83 mm x 108 mm (3.25 in x 4.25 in) Polaroid'" pack
back.
Mounting: lift on/off mounting with positive lock, swing-away hing
ing to left.
Viewing: low-angle, direct viewing through a flexible facemask.
Shutler open indicator: illuminated whenever shutter is open.
Ultraviolet illumination: light source and lens filter provide
graticule illumination and photographic speed enhancement.
Focus: adjustable with lock; split-image focusing plate provided.
Size: 267 H x 194 W x 356 mm D (10.5 in x 7.6 in x 14 in).
Weight: net, 4.5 kg (10 Ib); shipping, 7.3 kg (l6Ib).
Power: switch selectable 115 Vac ±IO% or 230 Vac ±10%, 48 to 66
Hz*, 10 VA max.
Accessories furnished: comb. split image focusing plate reduction
ratio scale, 2.3 m (7.5 ft) power cord, and instruction manual.

Camera Mounting
On initial order, the HP 1978 can be configured, with different

camera adapters, to mount directly on a variety of instruments. Each
camera adapter is attached to the camera body with a piano hinge
and is an integral part of the camera. The HP I97B includes an HP
10376A adapter that directly interfaces to HP 1700-series oscillo
scopes with 8 x 10 division CRTs. The HP 197B option 002 includes
an HP 10378A adapter that directly interfaces to HP 180-series oscil
loscopes. Model 197B Option 006 includes an HP 10375A adapter
which directly interfaces with the majority of HP small-screen CRT
displays.

8y using camera bezel adapters, various camera configurations can
be adapted to other instruments not directly compatible with the cam
era adapter. For mounting a variety of cameras to instruments both
current and those no longer in production, refer to the HP 197B Cam
era Data Sheet. Copies of the 1978 Data Sheet can be obtained from
your local HP field office or by writing: Inquiries Manager, Hewlett
Packard Company, 1820 Embarcadero Road, Palo Alto, California
94303.
·Registered Trademark 01 Polaroid, Inc.
·Registered Trademark 01 Grallex, Inc.

HP 197B Camera
The HP 197B is a versatile, general-purpose instrument for

cathoderay tube photographic recording. The camera features lift-off
mounting and swing-away hinging by pressing a single latch release
button. Interchangeable film backs enable capture of CRT display
information on a complete spectrum of Polaroid@ or conventional
sheet, pack, or roll film. All controls are located outside of the camera
for easy reading and fast adjustment during setup. A low-angle view
ing port provides a direct view of the display through a flexible
facemask while the camera is in the photographic position.



HP 11178 Description
The HP 1I17B provides a mobile test sta

tion for cabinet and rack model instruments,
with tilt tray angles from -15° to +30° in
7'/2° increments for easy viewing. In addi
tion, other instruments can be mounted in the
standard EIA racks of the lower compart
ment. Rack mounting height is 62.2 cm (24 1/2
in), depth is 58.4 cm (23 in), and power dis
tribution is provided with a built-in four out
let power strip. Optional accessory drawers
7.6 cm (3 in) and 20.3 cm (8 in) deep are
available to provide convenient storage
space. The drawers may be installed in many
vertical positions of the lower compartment,
allowing room for other rack-mounted equip
ment.

HP 1117B

Opt 007: two lockable draw
ers with shelf on top; load limit
18 kg (40 Ib) on shelf, 11 kg
(25 lb) each drawer.

Opt 003: 15 cm (6 in) lock
able drawer with shelf on top;
load limit II kg (25 lb) in
drawer and 18 kg (40 Ib) on
shelf.

532

$175

Price

$200

$92.50

$225

add 5350
add $50

$950

add $265

add SI80
add 5265

add $195

add $45
add $115

$450
add $50

(HP 1008A)
$850

add $220

add 5290
add 550

add $170
add 5220

add $175

add $40
add $100

(HP !007Aj
$750

Ordering Information

UP 1006A Testmobile
Opt 008 Power Strip
UP 1007A. HP 1008A Testmobiles
(see HP 1007A, HP 100SA Options
for option descriptions)
Opt 001: storage shelf
Opt 002: storage shelf, lower cabi
net
Opt 003: storage shelf, locking
drawer
Opt 004: two storage cabinets, shelf
Opt 005: upper drawer, lower stor
age
Opt 006: lower drawer, upper stor
age
Opt 007: two locking drawers
Opt 008: power strip (5 outlet)

HP 11178 Testmobile (includes
power strip)

Optional Accessories

HP 1047SA 7.6 em (3 in) drawer for HP 1117B
testmobile
Weight: net, 4.1 kg (9 lb); shipping, 5.9 kg (13 lb).
HP 10476A: 20.3 cm (8 in) drawer for HP 1117B
testmobile
Weight: net, 5.4 kg (1IIb); shipping, 8.2 kg (l8Ib).
UP 01008-61201 Probe Pod Holder holds three small
Logic Analyzer probe pods such as HP 10230 and HP
10248
UP 01008-68701 Rack Mount Kit for HP 1008A, 13.3
cm (5\4 in) high for mounting under the tilt tray
HP 01007-60008 Power Strip kit adds Opt 008 power
strip to all versions of HP 1006A, HP 1007A, HP
1008A testmobiles

Specifications
(see testmobile data sheet for complete specifications)

HP 100M HP lOO7A HP lOO8A HP 1l17B
Height 841 mm (33% in) 930 mm (36Y, in) 930 mm (36\\ in) 1003 mm (3% in)

Overall width 502 mm (19% in) 584 mm (23 in) 759 mm (29* in) 511 mm (20% in)

Width of tray 322 mm (12"/. in) 321 mm (12% in) 473 mm (18% in)

Tilt tray angle ±30" ±30' ±30' -IS' to +30"

Weight Inet 11.8 kg (26 Ib) II kg (25Ib) 13 kg (28Ib) 41. 3 kg (91Ib)

Ishipping 14.5 kg (32 Ib) 19k9(41Ib) 22 kg (48Ib) 49.4 kg (l091b)

Max load on 23 kg (SO Ib) 34 kg (75 Ib) 45 kg (100 Ib) 45 kg (100 Ib)tilt tray

Max load 23 kg (50 Ib) see option see oplion 567 kg (125Ib)
below tilt tray descriptions descriptions

Opt 005: storage cabinet and
drawer in upper position with
shelf on top; load limit 18 kg
(40 Ib) each on shelf and in
cabinet, II kg (25 Ib) in draw
er.

Opt 006: storage cabinet
with shelf on top and drawer in
lower position; load limit 18
(40 Ib) each on shelf and in
cabinet, II kg (25 Ib) in draw
er.

Opt 004: two storage cabi
nets with shelf on top; com
bined load limit, cabinets and
shelf, 45 kg (100 Ib).

Opt 002: storage shelf and
lower cabinet; load limit 18 kg
(40 Ib) each.



OSCILLOSCOPES & WAVEFORM ANALYZERS
Variable Persistence Storage Analog Oscilloscope

• 200 cmlJ.Ls variable persistence and stored writing
rate

• Minimum blind time, auto-intensity circuit

HP 1741A 100 MHz analog variable persistence storage
oscilloscope-the "one-oscilloscope" solution.

General-purpose Oscilloscope For Storage
Applications

The HP 1741A 100 MHz variable persistence storage oscilloscope
functions as a general-purpose instrument as well as serving special
ized storage markets. It maintains a fast variable persistence writing
speed of 200 cm//LS while retaining the minimum blind time found in
conventional analog oscilloscopes. Its other standard features include
third-channel trigger view, selectable input impedance, and conve·
nient, easy-to-use storage controls.

The HP 1741A's 200 cm/ /LS writing speed is available in both vari
able persistence and single-shot storage modes.

A "One-oscilloscope" Solution
The HP 1741A provides a "one oscilloscope" solution to the many

measurements encountered daily. Its versatility results from the
many operating modes available-from minimum persistence, which
approximates conventional operation, to continuous persistence set
tings, and automatic storage. The adjustable persistence control al
lows you to match signal and persistence characteristics, resulting in
excellent display characteristics over a wide range of conditions.

• Dual-channel, 5 mV/div to 100 MHz
• Third-channel trigger view and selectable input

impedance

Non-blooming Traces
An auto-intensity circuit permits sharp, flicker-free. non-blooming

traces to be obtained in the variable persistence modes under almost
all operating conditions. There is a variety of settings available in the
variable persistence mode. However, there is an easily set reference
position that provides a viewable trace: intensity-max, persis
tence-min, brightness-min. From this position, intensity can be in
creased as necessary.

Automatic "Snapshots"
The auto-erase mode periodically takes individual "snapshots" of

an input signal. In this mode, persistence is internally set to maxi
mum, and the persistence control regulates how frequently a new
"snapshot" is captured and displayed.

Single-shot Capture
The auto-store mode makes single-shot events easy to capture and

reduces the possibility of recording the wrong event by automatically
switching to the normal trigger mode. The oscilloscope automatically
switches from a "write" mode to a "store" mode after the sweep of the
single-shot event for maximum trace retention time. A "store" LED
indicates that the event is captured, one press of the Store/Display
button displays the stored trace.

Third-channel Trigger View
With third-channel trigger view either the internal or external trig

ger signal can be displayed. Timing analysis can be done with the
three channels of information because the trigger channel is displayed
with a specified delay of :0:3.5 ns relative to the two vertical channels.

A view of the trigger waveform verifies that the correct trigger
source and level are being used. Also, it's possible to avoid portions of
the trigger waveform that contain irregularities and reflections.

Triggered A Vs. B Option 002
The delay line commonly found in modern high-bandwidth oscillo

scopes introduces significant phase error in A vs. B plots for signals
above 200 kHz. Option 002 adds a variable delay line in the horizon
tal axis. This eliminates phase error and enables the HP 1741A to
produce matched phase response up to the 5 MHz bandwidth of the
horizontal deflection system.

Feature HP 1741A

Bandwidth 100 MHz

Risetime ~35 ns

Writing rate 200 cm/~s

Sweep speed with XIO 5 ns/dlv

Sensitivity 1 mV & 2 mV to 30 MHz;
5 mV to 100 MHz

Auto-intensity Standard

50 ohm/high·impedance input Standard

Third·channel trigger view Standard

DMM Optional

Clear Display of Virtually Any Signal
Low repetition rate signals at fast sweep speeds produce very low

light output on conventional analog CRTs and normally require the
use of a viewing hood to obtain a viewable display. The HP 174J A's
variable persistence mode solves this problem by integrating several
sweeps to amplify the light output, producing bright, clear traces.
This "light-integrating" capability helps eliminate flickering dis
plays, which result from low repetition rates and slow sweep speed
signals.

Simplified Operation
Conveniently grouped variable persistence storage controls, front

panel color coding, LED indicators, and automatic operating modes
make the HP 1741 A a very functional storage oscilloscope.

Additional features include selectable input impedance (1 meg
ohm. 50 ohm) for both general-purpose probing and high-fidelity,
high-frequency signal capture with the built-in 50 ohm impedance
matching.

Ordering Information
HP 1741A analog variable persistence oscilloscope
Option 002 triggered A vs. B

Price
$6400.

$225.



FREQUENCY, FUNCTION & WAVEFORM SYNTHESIZERS
General Information

Signal sources are described by various
names: oscillators, audio signal generators,
synthesizers, function generators, etc. The
names are typically associated with the ap
plication area. A signal generator is an oscil
lator that has modulation capability.
Synthesizers are sine-wave sources generated
digitally, using a process known as "fraction
al N", which gives them excellent frequency
stability. The term oscillator refers exclusive
ly to a sinusoidal source while a function gen
erator always provides additional wave
shapes, most often square waves, triangle
waves and, increasingly, arbitrary
waveforms.

Technological progress has lowered the
cost of digitally derived sources. Hence, syn
thesizers are increasingly being used in place
of oscillators. Synthesizers offer the user two
important benefits, the ability to digitally
enter frequency very precisely and extremely
stable frequency output. In addition, func
tion generators and arbitrary waveform gen
erators are becoming digitally derived, which
has tended to blur the traditional definitions
of these products.

Source Summary
Type HP Model Frequency Range Page

Function 3312A 462
Generator 3314A 463
(Page 447)

Pulse/ BillA 461
Function
Generator B116A 45B

Synthesizer/ 3325A 452
Function 3326A (DC) 454
Generator Bl65A 45B

SyntheSizerI 3335A 456
Level 3336A1B/C 457 &
Generator 156

l~Hz .OlmHz .lmHz lmHz D1Hz .1Hz 1Hz 10Hz 100Hz 1kHz 10kHz 100kHz lMHz IDMHz looMHz



FREQUENCY, FUNCTION &WAVEFORM SYNTHESIZERS
General Information (con't)

FUNCTION GENERATOR SUMMARY

Function Arbitrary Waveform/Function
Generators Generators Pulse/Function Generators Synthesizer/Funetion Generators

I HP Models 3312A 3314A 8770A 81l1A 8116A 3325A 3326A 8165A

Frequency
Min 0.1 Hz 1.0 mHz DC 1.0 Hz 10 mHz l~Hz DC I mHz
Max 13 MHz 20 MHz 50 MHz 20 MHz 50 MHz 21 MHz-sine 13 MHz 50 MHz

11 MHz-square 20 MHz-
II kHz-triangle pulse/ramp

Waveforms (symmetry)
Sine 20-80% 5-95% Full 10-90% lO-90% 50% 50% 50%
Square 20-80% 5-95% Arbitrary 10·90% lO-90% 50% 1·99% 20,50,80%
Transition time <20 ns <9 ns Waveform <10 ns <6 ns <20 ns <l5 ns <5 ns

Triangle 20-80% 5-95% 10-90% 10-90% 50% +ramp - 20,50,80%

Output (into 50 Ohms)
Amplitude (p-p) 10V lOV 2V 16 V 16 V 10 V 10V 20 V
DC Offset ±5 V ±5 V - ±8V ±8 V ±5 V ±5 V ±5 V
Output Impedance-U 50 50 50 50 50 50 50 50/1000

Modes
Counted Burst - 1to 1999 I to 1999 1to 1999 - - I to 1999
Gate inVext inVext Full ext ext - - ext
Phase lock - ±200 deg Arbitrary - - - - ext
Trigger inVext inVext Waveform ext inVext - InVext ext
Arbitrary - 150 vectors - - - - -

Modulation/Sweep
AM inVext ext - ext ext inVext option
FM inVext ext Full - ext PM inVext PM ext
PWM - - Arbitrary - ext - ext -
VCO inVext ext Waveform ext ext - - ext
lin Sweep inVext int HP 11775A - - int Int -
log Sweep - int - option int discrete option

Programmability - HP-IB HP-IB - HP-IB HP·IB HP-IB HP-IB

Catalog page 462 463 450 461 459 452 454 458

50% above also ,/, Requires 50% above 20-80% 40 Vp-p internal
Notes I MHz cycle HP Series 200 I MHz above 1MHz to 1MHz output

bursts Controller option combiner

Function Generators
The function generator is a versatile, mul

ti-waveform signal source capable of very
wide frequency coverage.

The HP 3312A, HP 3314A, HP 3325A
and HP 3326A offer a complete set of func
tions including sine, square, triangle, ramp
and even arbitrary waveforms (HP 3314A).
For extended pulse capabilities, the HP
8111A and HP 8116A Pulse/Function Gen
erators include precise timing waveforms.

In addition to this complete set of
waveforms, Function Generators include ver·
satile modulation capabilities such as ampli
tude, frequency, phase, pulse width and YCO
control.

The Function Generator is an indispensa
ble, general-purpose signal source for pro
duction testing, instrument repair, and the
electronics laboratory. Diverse fields of ap
plications in which the function generator is
being used include medical research, educa
tion, chemical, communiations, geophysics,
industrial control, military and aerospace,

Frequency Synthesizers
Today's measurement needs are placing

increasingly stringent requirements on signal
sources for greater frequency resolution and
stability. Narrowband component testing,
satellite and terrestial communications, local
oscillator and automatic test systems are on
ly a few of the many applications that con-

tinually require higher precision sources.
Square waves, triangle waves, and pulses

are signals typically associated with non-syn
thesized sources. This situation is changing.
Precision signals of these types are finding
important applications in mechanical, civil
and environmental engineering.

Increased amplitude accuracy and resolu
tion arc also requirements in many applica
tions, The telecommunications industry's
Frequency Division Multiplex (FDM) sys
tems require high amplitude accuracy and
resolution (0.01 dB) as well as high frequen
cy resolution and stability. These require
ments are becoming commonplace in R&D
and production test environments,

Frequency Synthesis Techniques
Traditional approaches to indirect synthe

sis techniques require a phaselocked loop for
every decade of frequency resolution. This
method provides adequate performance, but
many component parts leads to an expensive
product. However, a new technique has been
developed by Hewlett-Packard that allows a
single phase-locked loop to offer multidigit
resolution. The process is called Fractional
Frequency Synthesis or Fractional N-a
method of relating the yeO frequency to the
crystal reference by other than an integer N.
Up to 11 digits of frequency resolution can be
achieved from a single phase-locked loop
with this new technique. Significant cost sav
ings and increased reliability result.

Signal Quality
The common specifications that describe

signal sources include frequency range and
resolution, amplitude range and resolution,
distortion and stability.

Additional specifications that are perti
nent to the synthesizer are phase noise and
spurious content. Phase noise describes the
short-term frequency stability of a signal
source, It is typically specified as single side
band spectral density or integrated (total)
phase noise. Spurious signals are discrete,
nonharmonically related signals appearing in
the output.

Synthesizers
Hewlett-Packard offers a wide range of

high quality frequency synthesizers and syn
thesized signal generators covering the fre
quency range of dc to 26 GHz. In addition to
being high performance synthesized signal
sources, they incorporate many additional
features which allow them to fulfill the needs
of either bench or programmable applica
tions.

The combined frequency ranges of the HP
8656B, 8660A/C, 8662A, 8663A, 8672A
and 8673B,e, and D Synthesized Signal
Generators span 10 kHz to 26 GHz. These
generators couple the frequency accuracy
and stability of synthesizers with the modu
lation capability and precise, calibrated,
wide-range level control of high quality sig
nal generators. In addition, each of these
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generators offers HP-IB remote control of
frequency, level and modulation.

Synthesized Level Generators
The HP 3335A is a synthesized level gen

erator covering the range of 200 Hz to 80
MHz. This instrument is ideal as a stand
alone generator with synthesizer stability or
as a companion generator for the HP
3745A/B SLMS and HP 358M/B/C Se
lective Level Meters. It offers the traditional
range of connectors and output impedances,
balanced and unbalanced, required by the
telecommunications industry. The HP
3336A/B/C is a 21-MHz synthesized level
generator with a similar set of telecommuni
cations features. It, too, is ideal as a stand
alone generator or as a companion for HP's
3586A/B/C Selective Level Meters. For
more information on these generators, refer
to the Telecommunications section of this
catalog.

Sweep Capability
The HP 3325A, 3326A, 3330B, 3335A,

3336A/B/C, 8660C, 8662A, 8663A, and
8673B, C and D are among the most linear

sweepers ever built. Keyboard control of
microprocessors gives these instruments digi
tal control of sweep start/stop frequencies
and sweep times.

SynthesizerIFunction Generator
The HP 3325A is a function generator

whose functions are derived from a primary
synthesized oscillator. It provides a high pu
rity synthesized sine wave from 0.000001 Hz
to 21 MHz, precision square waves to II
MHz, linear ramps and triangle waveforms
to II kHz, II digit resolution (I /lHz < 100
kHz), wideband phase-continuous sweep,
and HP-IB programmability. The low price
makes the HP 3325A an excellent choice for
automatic test systems or bench applications.

The HP 3326A is a two-channel synthesiz
er with internal modulation, sine and square
waves, and four operating modes including
two-phase, two-tone, two-channel, and pulse.
Discrete sweep and nonvolatile storage of in
strument states make the HP 3326A an ideal
choice for ATE applications, where high-per
formance and versatility are important.

Arbitrary Waveform Synthesizer
The new HP 8770A Arbitrary Waveform

Synthesizer offers a significant advance in
waveform generation for DC-50 MHz appli
cations. Relying on state-of-the-art digital
technology for its digital-to-analog output
converter, the HP 8770A provides 125 mil
lion waveform samples per second (8 ns, e.g.
50 MHz bandwidth), with 12-bit amplitude
resolution (0.025%). The completely arbitra
ry waveform is constructed mathematically
using an HP 9000 Series 200 Desktop Com
puter (HP 9816, 9836, 9836C) and HP
I 1775A Waveform Generation Software.
This powerful software uses the newly-devel
oped Waveform Generation Language
(WGL) which provides a flexible applica
tion-oriented tool to mathematically con
struct any user-required waveform. The
available 128K word memory is further en
hanced by memory conservation or "re-use"
modes. The HP 8770A makes applications
such as hard-disc signal simulation, ATE,
and EMP pulse testing possible with just one
generator.

Level
Frequency Frequency Frequency Range Level Remote Other

HP Model Range Resolution Stability dBm • 50 n Resolution Control Features' Page

3325A'" DC-21 MHz 0.000001 Hz 5 x 10 '/yr -56.02 to O.Ot dB or 8,11,12, 452
(sine) or +2398 0.001 mV to All functions 13

DC-II MHz 0.001 Hz (sine) 001 V
(square) (II digits) (4 digits)

3326A DC-13 MHz 0000001 Hz 5 x 10 '/yr -5602 dBM to 0.01 dB or All functions 8, II. 12. 454
or 0.001 Hz (11 +23.98 dBM 0.001 mV to 13, 18

digits) 0.01 V(4 digits)

8770A DC to 50 MHz ....- 5x 10-"/day -110 to +13 12 bit 14096 All functions Fully Arbitrary 450
Waveform

3335A 200 Hz-80 MHz 0001 Hz 10 "/day -8710+13 001 dB All functions 2,3,8 456
(4 digits)

3336A1B/C 10 Hz - 21 MHz 0.001 Hz 1.5 x 10 "/day -71 to +8 001 dB 8, 11, 12, 156,
or All functions 13 457

II digits

8656B 100 kHz to 10 Hz 10 '/day -127 to +l3 01 dB Freq., ampl. & 8.14 449
990 MHz modulation

8660AlC" 10 kHz to I Hz or 2 Hz 3x 10 "/day -14610+13 Local: IO-dB Freq., ampl & HP 8660A
2600 MHz (10 digits) steps plus modulation 5,7,8 532

Vernier remote: HP 8660C
I-dB steps 3,5,7,8

8642A1B 100 kHz to I Hz 2 x 10 '/yr -140 to +20 01 dB All functions 3,4, 12, 13,
1050 MHz (A) (lxlO-'/day opt.) 14 526

100 kHz to
121 MHz (B)

8662A" 10 kHz- 0.1 Hz or 0.2 Hz 5xl0 "/day -139.9 to +l3 01 dB Freq., ampl., 3,8,14
1280 MHz (11 digits) (4 digits) modulation 529

& sweep

8663A" 10 kHz to 01 Hz or 5 x 10 "/day -129.910 +l6 01 dB Freq., ampi., 3,8,14,
2560 MHz 0.2 Hz modUlation 15 529

(11 digits) &sweep

8671A 2 to 6.2 GHz 1kHz 5 x 10 "/day >+8 - Freq.. FM 8,9 546
modulation

8672A 2 to 18GHz I. 2, 3kHz 5 x 10o/day -120 to +2 Local: 10-dB Frequency, 8,10 547
(+7optional} steps plus amplitude,

Vernier and modulation
86725 10 MHz to I. 2, 3 kHz 5 x 10-"/day -120 to +2 remote: 8,16 546

18 GHz (+7 optional) I-dB steps

86738 2 to 26.5 1, 2. 3, 4 kHz 5x 10 "/day -100 to +8 Local lO-dB Frequency, 8,10 545
GHz steps plus amplitude,

Vern',er and modulation
8673E 2 to 18 GHz 1,2,3kHz 1.5 x W-'/day -120 to +8 remote: 8, 16 548

I-dB steps

8673C 50 MHz to I, 2, 3 kHz 5 x 10 "/day -100 to +2 Local: lO-dB Frequency, 8, 16, 17 539
18 GHz steps plus amplitude,

Vernier and modulation
8673D 50 MHz to I. 2, 3, 4 kHz 5x 10-"/day -100 to +5 remote: 8.16,17 539

26.5 GHz .I-d8 steps
8165A 1mHz 4 digits 1 x 1O-'iday 10.0 mV 3digits Modulation & 3,8, 10 458

to 50 MHz to 20 Vp-p trigger

" "
.. ..Other features. (1) 10 Iday Ireq. stabllityoPtl~~al, (2) 5x 10. Iday, (3) digital Ireq. sweep, (4) digital ampl sweep, (5)mternal AM/FM, 0M, (6) external AM, (7) 3x 10 '/day stability Opt 001, (8) HP-IB, (9)

external fM, (10} external AM &FM, (11) 5x 10 Iweek stabIlity optional, (12) external AM &01,1, (13) phase-continuous sweep, (14) Internal & external AM & FM, (15) Independent and simultaneous A, FM,
PM and pulse modulation, (16) external AM, fM, and pulse modUlation, (H) harmonically-related spurious <-60 dBC., (18) The HP 3326A is a two-channel synthesizer with Internal modulation, square
waves, discrete (user-defined) frequency sweep. and four operating modes including two-phase, two-tone, pUlse, and two-channel.
"The HP 8660AlC, 8662A, 8663A and 8672A are synthesized signal generators. They are discussed in detail in the section labeied "Signal Generators."
"'The HP 3325A Synthesizer/Function Generator includes squarewaves, positive and negative ramps, and triangie waveforms In addition to sinewaves.



FREQUENCY, FUNCTION &WAVEFORM SYNTHESIZERS
Arbitrary Waveform Synthesizer System, DC-50 MHz
Models 8770S, 8770A, 11775A

• A new source of "real-life" signals to 50 MHz
• New standard for generating arbitrary waveforms
• Quick and easy "what if" testing

• Accurate margin tests with user-defined distortions
• 125 MHz sample rate
• 12 bit resolution, 128K word memory

~:IJU). :
SYSTEMS e

Complete Waveform Generation/Capture/
Modification Systems

The HP 8770S is a complete system for the generation of arbitrary
waveforms, DC to 50 MHz. The system can also be expanded to be
come a complete waveform development station. Waveforms created
by the HP 11775A and generated by the HP 8770A can be viewed
and captured by other instruments. The data can be brought back
into the HP 11775A for modification of the original waveform. Now
it becomes easy to perform "what if' testing quickly to more accu
rately determine a device's performance to actual signal conditions.

Providing Waveforms of Any Shape to 50 MHz
The HP 8770A Arbitrary Waveform Synthesizer and HP 11775A

Waveform Generation Software set the new performance standard
for providing "real-life" complex test signals. The HP 8770A offers
capabilities not available before for accurate and efficient tests of rig
id disc drives and other high speed serial logic systems, receiver sys
tems and video system developments.

Generate Real-life Signals
Waveforms created with the HP 11775A software and generated

from the HP 8770A can represent not only ideal test signals, but sig
nals with precise amounts of distortions or noise added to represent
true operating conditions. All signal parameters, including user
defined noise and distortions, are under complete control allowing for
quick changes to meet new test demands. Regardless of your applica
tion, the use of precise, complex test signals will improve the evalua
tion of your circuits or systems.

Margin Tests Made Easy
Now you can quickly identify faulty or marginal systems at an ear

ly stage with signals containing varying amounts of distortion. Use
signals from the HP 8770S to find many potential failures early and
thus eliminate costly problems later on.

Complete Signal Control
The HP 8770A reproduces signals from waveform samples updat

ed every 8 ns and thus allows change of signal parameters very rapid
ly. The 12-bit words give the HP 8770A's output high amplitude
resolution. The internal clock phase-locks to a crystal oscillator and

provides a time-base with synthesizer accuracy. Special output cir
cuits guarantee low harmonic and spurious signal levels to meet the
needs of the most demanding application. A 110 dB RF attenuator
allows signal power to be precisely set at any level desired. In addi
tion, the HP 8770A has an amplitude accuracy of 2% (without atten
uation) for added confidence in your quality control at any stage of
development.

Powerful Software Speeds Waveform Creation
The HP I 1775A Waveform Generation Software operates on the

HP 216 and 236 technical computers. The HP 11775A is optimized
for the easy creation and modification of waveform sample data defin
ing the desired analog waves subsequently generated by the HP
8770A. Exact and precise waveforms can be quickly created using a
command set that operates similar to a hand-held calculator. Glitch
es, noise or distortions can be added in precise amounts to waveforms
to simulate real signal conditions for more accurate tests. Double
your power by using the internal FFT routine to modify and create
waveforms in the frequency domain. Create new, personalized com
mands out of existing commands to further increase waveform crea
tion and modification efficiency.

Complex Signals Made Easy
Previously, the more complex a signal was, the more costly and

difficult it was to produce. Fortunately, this is not the case with the
HP 8770S. The HP 8770S can generate complex signals as easily as a
signal generator generates a sine wave. Multi-tone signals, exponen
tially growing/decaying signals, irregular signals, pulses with jitter or
truly arbitrary waveforms are quickly generated when samples of the
desired waveforms are loaded into the HP 8770A memory. The HP
8770S can generate many signals without the need for external modu
lation sources, and at the same time you can add precise non-lineari
ties or distortions to completely test a device's response and reduce
development times.



Complete ATE Fit
Because of its versatility, the HP 8770S can simplify many of your

test equipment requirements for providing complex signals. The HP
8770A has a complete HP-IB command set for full automatic control
and easy downloading of waveform data previously defined by the HP
11775A software or by other means. Digital data representing
waveform samples can be downloaded through either HP-IB, or
through Direct-Memory-Access (DMA). Trigger outputs are also
available to help waveform capture devices lock onto specific parts of
test waveforms of special interest.

Build Waveform Libraries for Complete Tests
Any HP-IB computer can control the HP 8770A and download

previously defined waveform data. Generate a library of test
waveforms with the HP 11775A software and then download them to
the HP 8770A from the computer in your ATE system for use in your
applications.

Meet New Test Signal Requirements Quickly
The versatility of the HP 8770S assures that you will have the test

signals needed to meet future needs. To generate new waveforms,
waveform data need only be created with the software and then
downloaded into the HP 8770A for immediate generation, or saved
for later use and for distribution to multiple stations. The large 128K
word memory of the HP 8770A ensures that even the most complex
waveforms can be completely defined and generated.

Sequencing Stretches Memory
With most arbitrary waveforms, certain parts of the waveform of

ten repeat themselves and quickly fill up even the largest arbitrary
waveform generator memory. This leaves less memory to define the
rest of thc desired test signal. The HP 8770A avoids this problem by
programming sections of memory (packets) to be repeated any num
ber of times and in any order. This sequencer capability frees large
amounts of memory to give greater flexibility when defining the rcst
of the desired test signal. Many test signals can also be stored simulta
neously in the memory and accessed at any time with the sequencer.

Performance Characteristics
Peak Output Signal: 2 V p-p into 50 ohms
Attenuator: 110 dB in 10 dB steps
DC Performance

Resolution: 12 bits per sample
Differential Non-linearity: < 1 LSB typical
Integral Non-linearity: <2 LSB typical

Absolute Accuracy (20-30° C): ±2% of full scale
Sine Wave Performance

Frequency Range: DC to 50 MHz
Time Base: Internal 10 MHz « 5xlO- IO/day aging rate after 24
hour warm-up)
Clock Rate: 125 MHz internal or 10 - 130 MHz external input
Harmonic Distortion: < -50 dBc
Spurious & Non-linear Distortion: < -60 dBc for signals dO

MHz
< -50 dBc for signals >30
MHz

Two-Tone Linearity (124 KHz separation): < -57 dBc
SSB Phase Noise @ 10 MHz: < -125 dBc/Hz @ 10 kHz offset
typical
Dynamic Range: 72 dB plus 110 dB step attenuator
Amplitude Flatness (Without attenuation): ±0.5 dB
Amplitude Stability: ±0.02 dB typical @ 20° C after 24 hour
warm-up
Risetime: 8 ns (10% to 90%) typical
Output Markers: Memory Scan Start

Packet Start
Sequence Start
Memory Address Equal

HP-IB Interface Codes: SH1, AH1, T5, TEO, LEO, L3, SR \, RU,
PPI, DCI, DTl, CO
General

Operating Temperature: 15 - 40° C
Power: 300 VA
Weight: Net, 23.6 kg (52 1b), Shipping, 29.5 kg (65 Ib)
Size: 235 H x 425.5 W x 622 mm D (9.25" x 16.75" x 24.5")

•
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The HP 8770S offers complex waveform synthesis up to 50 MHz
bandwidths.

Ordering Information

HP 8770S Waveform Synthesizer System
To ensure coordination of shipments and com

patability of instruments, computers and software,
use the system model number when ordering individ
ual components. Obtain the HP 8770A and HP
11775A Data Sheet and an HP 8770S Ordering
Guide from your local sales office.

HP 8770A Arbitrary Waveform Synthesizer

Option 002: 75 ohm Output Impedence

HP 1177SA Wavcform Generation Software
(5.25" Diskettes Standard)

Option 630: 3.5" Diskettes Only

Price

To be
Announced

N/C
To be

Announced

N/C



FREQUENCY, FUNCTION & WAVEFORM SYNTHESIZERS
1 J.LHz to 21 MHz Synthesizer/Function Generator
Model 3325A

• Synthesizer
• Function generator
• Sweeper
• Programmable
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HP 3325A

Description
The HP 3325A Synthesizer/Function Generator is an uncompro

mising, high performance synthesizer with II digit resolution, a func
tion generator with precision waveforms, a wideband sweeper, and a
fully programmable systems instrument.

Synthesizer
The HP 3325A is first with microhertz resolution below 100 kHz

along with frequency coverage from .000001 Hz to 20.999 999 999
MHz. Signal purity, accuracy and stability are as good or better than
earlier stand-alone HP synthesizers. Harmonics are 65 dB down be
low 50 kHz and you can externally modulate with AM and PM.

Function Generator
The HP 3325A is also a high performance function generator pro

viding precision waveforms with synthesizer accuracy and resolution.
Squarewaves to 10.999999999 MHz have 20 ns rise and fall times.
Triangles and ramps with .05% linearity are available up to 10.999
999 999 kHz. All waveforms can be dc and phase offset.

A Wideband Sweeper
A major contribution is wideband phase continuous sweep, cover

ing up to thc full frequency range of each waveform. Sweep log or
linear, single or continuous without the phase discontinuities usually
associated with synthesizers. Phase lock loop testing is made easier.

Make convenient swept frequency network measurement on filters,
amplifiers or any passive or active network. Use the TTL marker to
check the frequency of points of interest on a swept frequency display
desired. Use the convenient "zoom" functions ~FX2 and ~F-c-2 to
quickly change the frequency span for the display desired.

Fully Programmable
All necessary functions are programmable on the HP-lB, including

frequency, amplitude, all functions, phase and dc offset, modulation,
all sweep parameters, amplitude cal and self-test, making the HP
3325A a very versatile and powerful addition to automatic test sys
tems. The isolated interface combined with floating outputs and in
puts and talk mode make the HP 3325A easy to use in Automatic
Test Systems.

More Features
The phase of the output can be changed ± 719.9 0 with 0.1 0 resolu

tion. The phase is advanced (or retarded) with respect to the starting

phase. Two HP 3325A units can be phase locked together for dual
phase output applications.

DC offset is capable of ±4.5 Vdc on the standard instrument. The
high voltage option (Opt 002) allows ac voltages up to 40 Vpp and ac
+ dc up to xl8 V total (ac peak + dc).

Ten storage registers can be programmed with ten different combi
nations of function/parameter settings from the front panel, stored
and then recalled.

The HP 3325A can display II digits of frequency and 4 digits of
volts or millivolts from I mV to 10 volts peak to peak. Conversion to
RMS or dBm is simple with the touch of a button.

New Technology
The HP 3325A provides unprecedented performance per dollar

thanks to several major contributions from advances in HP technolo
gy. A single loop Fractional-N synthesis technique allows synthesizer
accuracy with II digits of resolution and, as an added bonus, phase
continuous frequency sweep. Fewer parts and integrated circuit tech
nology make the difference. A unique method of triangle and ramp
waveform generation provides excellent linearity. Add microproces
sor control and Hewlett-Packard Interface Bus (HP-lB) operation
and the result is more performance, flexibility and versatility on the
bench or in automatic test systems than previously available, and at a
lower cost.

Specifications
Refer to the HP 3325A data sheet for complete specifications.

Waveforms
Sine, Square, Triangle, negative and positive Ramps.

Frequency
Range

Sine: I IlHz to 20.999 999 999 MHz
Square: IIlHz to 10.999999999 MHz
Triangle/ramps: I /lHz to 10.999 999999 kHz

Resolution: 1 IlHz, < 100 kHz
1 mHz::O: 100 kHz

Aging rate: ±5 x 10-6/year, 20 0 to 30°C
Warm-up time: 20 minutes to within specified accuracy



Harmonic Level
-65 dB
-60 dB
-40 dB
-30dB
-25 dB

DC offset range: 4 times the specified range of the standard instru
ment.

Phase continuity: sweep is phase continuous over the full frequency
range of the main output.

Option 001 High Stability Frequency Reference
Aging rate: ± 5 x lOoK/week (n-h warm up); ±l x 10-l / month
(after 15 days continuous operation).
Ambient stability: ±5 X 10-8 (0° to +55°C).
Warm-up time: reference will be within ±1 X 10-1 of final value 15
minutes after turn-on for an off time of less than 24 hours.

$32.50

$80

Price
$4300

add $750
add $250

$55

Ordering Information*
HP 3325A Frequency Synthesizer
Opt. 001 High Stability Frequency Reference
Opt. 002 High Voltage Output
Opt 907 Front Handle Kit (standalone orders P/N
HP 5061-0089)
Opt 908 Rack Flange Kit (standalone orders
PIN HP 5061-0077)
Opt 909 Rack Flange and Handle Combination Kit
(standalone orders P/N HP 5061-0083)
*HP-IB cable not supplied. See page 121.

General
Operating environment

Temperature: O°C to 55°C.
Relative humidity: 95%, O°C to 40°C.
Altitude: ., 15,000 ft.

Storage temperature: -40°C to +75°C.
Storage altitude: ~ 50,000 ft.
Power: 100/120/220/240 V, +5%, -10%,48 to 66 Hz; 90 VA, 120
VA with all options; I0 VA standby.
Weight: 9 kg (20 Ib) net; 14.5 kg (32 Ib) shipping.
Size: 132.6 H x 425.5 W x 497.8 mm D (5.25" x 16.75" x 19.63").

Option 002 High Voltage Output
Frequency range: I JlHz to I MHz

Amplitude
Range: 4.00 mVpp to 40.00 Vpp (500 n, < 500 pF load).
Accuracy and Flatness at Full Output

Sine, square, and triangle waves: ±29'0 at 2 kHz
Ramps: ±29'0 at 500 Hz
Flatness: ±IO% relative to programmed amplitude

Sinewave distortion: harmonically related signals will be the same
as the standard instrument to I MHz
Maximum output current: 80 mApp.
Output impedance: < 2 n at dc, < 10 n at I MHz

Auxiliary Inputs and Outputs
Reference input: for phase-locking HP 3325A to an external fre
quency reference signal from 0 dBm to + 20 dBm into 50 Q. Reference
signal must be a subharmonic of 10 MHz from 1 MHz to 10 MHz.

Auxiliary frequency output: 21 MHz to 60.999 999 999 MHz,
under range coverage to 19.000000001 MHz, frequency selection
from front panel; 0 dBm; output impedance 50 n.
Sync output: square wave with V (high) ?1.2 V, V (low) :s; 0.2 V
into 50 Q.
X-Axis drive: 0 to > + I0 V dc linear ramp proportional to sweep
frequency, linearity, 10-90%, ± 0.1% of final value.
Sweep marker output: high to low TTL compatible voltage transi
tion at selected marker frequency.
Z-Axis blank output: TTL compatible voltage levels capable of
sinking 200 rnA from a positive source.
1 MHz reference output: 0 dBm output for phase-locking addition
al instruments to the HP 3325A.
10 MHz oven output: 0 dBm internal high stability frequency refer
ence output for phase-locking HP 3325A. (Opt. 001 only)

HP-IB Interface Functions: SHI, AHl, T6, U, SRI, RLI, PPO,
DCl, DTO, CO, El.
Recommended Accessory: HP 7090A Measurement Plotting Sys
tem.

Resolution: 0.03% of full range or 0.01 dB (4 digits).

Amplitude Accuracy (without dc offset, relative to programmed
amplitude and accuracy)
Sinewave Amplitude Accuracy
I mHz to 100 kHz: ±O.l dB,;;.3 Vpp; ±0.2 dB, <3 Vpp
100 kHz to 20 MHz: ±0.4 dB, ?3 Vpp; ±0.6 dB, 0.1 to 3 Vpp
Squarewave Amplitude Accuracy
1 mHz to 100 kHz: 1%,?3 Vpp; 2.2%, <3 Vpp
100 kHz to 10 MHz: 11.I%,?3 Vpp; 13.6%, <3 Vpp
Triangle Amplitude Accuracy
I mHz to 2 kHz: 1.5%, ?3 Vpp; 2.7%, <3 Vpp
2 kHz to 10 kHz: 5%, ?3 Vpp; 6.2%, <3 Vpp

Sinewave Spectral Purity
Phase noise: -60 dB for a 30 kHz band centered on a 20 MHz
carrier (excluding ±I Hz about the carrier) with high-stability option
001 installed.
Spurious: all non-harmonically related output signals will be more
than 70 dB below the carrier (60 dB with dc offset), or less than -90
dBm, whichever is greater.
Sinewave harmonic distortion: harmonically related signals will
be less than the following levels (relative to the fundamental) at full
output for each range:

Frequency Range
0.1 Hz to 50 kHz
50 kHz to 200 kHz
200 kHz to 2 MHz
2 MHz to 15 MHz
15 MHz to 20 MHz

Squarewave Characteristics
Riselfall time: :s;20 ns, 10% to 90% at full output
Overshoot: :<5% of peak to peak amplitude, at full output
Settling time: < I ILS to settle to within .05% of final value.

Phase Offset
Range: ± 719.9° with respect to arbitrary starting phase or assigned
zero phase
Resolution: 0.1 °
Accuracy: ±0.2°

DC Offset
Range: dc only (no ac signal): 0 to ±5.0 V/50 Q.
dc + ac: Maximum dc offset ±4.5 V on highest range, decreasing to

±4.5 mV on lowest range.
Resolution: 4 digits

Sinewave Amplitude Modulation
Modulation depth at full output for each range: 0-100%
Modulation frequency range: dc to 400 kHz (0-21 MHz carrier
frequency)
Sensitivity: ± 5 V peak for 100% modulation

Sinewave Phase ModUlation
Range: ±850°, ±5 V input
Modulation frequency range: dc -5 kHz

Frequency Sweep
Sweep Time

Linear: 0.01 s to 99.99 s
Logarithmic: 2 s to 99.99 s single, 0.1 s to 99.99 s continuous

Maximum sweep width: full frequency range of the main signal
output for the waveform in use, except minimum log start frequency
is I Hz.

Main Signal Output (all waveforms)
Impedance: 50 n
Connector: BNC; switchable to front or rear panel, nonswitchable
with option 002, except by internal cable change.

Amplitude
Range: I mV to 10 V pop in 8 amplitude ranges, 1-3-10 sequence (10
dB steps), into 50 Q load.

Function Sine Square Triangle/Ramps

Unitl
Displayed min max min max min max

peak·peak 1.000 mV 10.00 V 1.000 mV 10.00 V 1.000 mV 10.00 V
rms 0.354 mV 3.536 V 0.500 mV 5.000 V 0.289 mV 2.887 V
dBm (SO n) -56.02 +23.98 -53.01 +26.99 -57.78 +22.22



FREQUENCY, FUNCTION & WAVEFORM SYNTHESIZERS
Two-Channel Synthesizer, DC to 13 MHz
Model 3326A
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HP 3326A

The HP 3326A Two-Channel Synthesizer combines two indepen
dent synthesizers, flexible modulation, and control circuitry into a sin
gle, powerful package. This single instrument can provide precise
phase offset, two-tone sweep, fast frequency switching, internal mod
ulation, and pulse signals for bench or systems use.

Complete Two-Phase Solution
The HP 3326A can provide two signals whose phase is adjustable

and calibrated anywhere in its 13 MHz frequency range without an
external phasemeter.

Self·calibration can be performed internally or externally and
yields accuracy of ±0.2 degrees below 100 kHz. Phase can be set with
0.01 degree resolution at all frequencies. Using its unique phase-cali
bration circuitry, calibrated multi-phase signals are easily achieved
with two or more HP 3326As.

Powerful Two-Tone Capability
The HP 3326A is the single·source answer for producing a wide

variety of broadband two-tone signals. It's two channels can be offset
up to ± I00 kHz, either in the CW mode or while sweeping.

Channel amplitudes and functions (sine or square) can be selected
independently and provided from separate outputs or through the
built-in signal combiner. Low sinewave distortion (harmonics are at
least -70 dBc below 100 kHz) makes low-distortion intermodulation
measurements a simple task.

Versatile ATE Source
With two complete synthesizers in a single instrument, rack space

and power are conserved. Features like internal amplitude and phase
modulation, two-tone, and pulse modes allow this one instrument to
do the job of several sources.

All functions, modes, and parameters of the HP 3326A are com
pletely programmable over the HP-IB. Maximum accuracy is en
sured with amplitude/phase calibrations that can be enabled,
disabled and initiated under remote control.

High Performance Modulation and Pulses
Precise amplitude and phase modulation is easy with both channels

of the HP 3326A. Each channel can be used with simultaneous AM
and PM, or one channel can modulate the other. Amplitude modula
tion frequency is dc to 100 kHz and envelope distortion is better than
-46 dB.

In the pulse mode both pulse and pulse-complement outputs are
provided. Symmetry range is I% to 99% and is settable in 0.1 % incre
ments. In addition, both pulse amplitudes and their offsets are inde
pendently controllable.

Other Features
The HP 3326A has a host of convenience features to speed and

simplify signal generation. Nine complete setup states can be stored
in nonvolatile memory, along with automatic storage of the power-off
state. A discrete sweep mode is available to generate from 2 to 63

frequency pairs with dwell times individually selectable for each fre
quency and each channel. Several flexible triggering modes allow
hardware or software triggers to initiate frequency, amplitude, or
phase changes, and sweeps.

DC offset is available in al1 modes, and all outputs are floating.
Frequency resolution is II digits, and all sweeps and frequency
changes are phase-continuous.

Specifications
For complete specifications refer to the HP 3326A data sheet.

Operating Modes
Two Channel: Channels A and B are independent
Two-Phase: Channels A and B are the same frequency, with cali
brated phase offset between the two signals
Two-Tone: Channel B frequency offset 0 to 100 kHz from channel A
frequency
Pulse: Channel B is the complement of Channel A

Frequency (Waveforms are Sine, Square, Pulse, and
DC)
Range: 0 Hz to 13 MHz
Resolution: I MHz below 100 kHz, 1 mHz at and above 100 kHz
Stability: ±5xI0-6 /year, 20° to 30°C. See also option 001, High
Stability Frequency Reference.
Accuracy: ±5xI0-6 of selected value, 20° to 30°C, at time of cali
bration with standard frequency reference

Sinewave Spectral Purity
Harmonics: Harmonically related signals will be less than the fol
lowing levels relative to the fundamental, or <-90 dBm, whichever is
greater:

10 Hz 50 kHz 100 kHz 1 MHz 13 MHz
+23.98 dBm -- - - - - -. - -- -.- - -. - -- -. -.-.-. - - -- - -. -. -- - - - - - - - - - - - - - - _.-

-80 dBc -70 dBc-55 dBc -30 dBc
+13.98 dBm - - - - - - -. - -- - -- - - - - -- - -- - -- - -- - -- - -- _.- - -- - -. -.- - -- - -- ---

-80 dBc -80 dBc -65 dBc -50 dBc
-56.02 dBm . - - - -- -- - - _. - - - -- - -_. _. _.- _.- - -- - -- .. -. -- - -- - - .. -- - -- ---

Integrated Phase noise: -66 dBc (Option 001 only, for a 30 kHz
band centered on a 10 MHz carrier excluding ± I Hz about the carri
er)

Main Signal Outputs (Channels A & B, All Waveforms
Unless Noted)
Connectors: Front panel BNC female
Impedance: 50 {l; output may be floated to ±42 V peak
Sync A: TTL level squarewave at Channel A frequency.

Output Amplitude (Sine Mode)
Range: I mVpp to 10 Vpp in 8 ranges without DC offset. See also
option 002 High Voltage Output
Units: Volts peak-peak, Volts rms, dBm (50 {l), dBV



±1.0 dB
-56.02 dBm . -. -. -. -. -. - -- _. _. _. -. _. _. _. -- ---- -- --- -- - -- -- -_. _. -- ---

Frequency Sweep
Sweep Types: Linear, discrete
Sweep Forms: Triangle, ramp
Sweep Time: 5 ms to 1000 s
Sweep Elements (Discrete): 2 to 63 frequency pairs and dwell
times, user defined; dwell times = 5 ms to 1000 s/element
Maximum Sweep Width: 13 MHz

Squarewave and Pulse Characteristics
Riselfall time: <:; 15 ns, 10% to 90% at full output
Overshoot: <:;5% of peak· to-peak amplitude at full output
Pulse width range: I% to 99% of period or 20 ns, whichever is
greater
Pulse width resolution: 0.1 % of period
Pulse width ac:<:uracy: <:; ± I% of period ±20 ns
Amplitude accuracy: ±2'7'0, 0.001 Hz to 100 kHz

Phase Modulation
Specifications apply to Channel A and Channel B with external

modulation or to Channel A internal modulation with Channel B as
the modulation source. External modulation is allowed in all modes;
internal modulation is allowed only in the two-channel mode.
Waveforms: Sine, square, or (external only) pulse
Frequency Range: Carrier: DC to 13 MHz

Modulation: DC to 5 kHz
Phase Deviation: 0° to 3600 Price

S9200
add S650
add S300

N/C
$60
$35
$90

add SIOO
less $115

Ordering Information
HP 3326A Two-Channel Synthesizer
Option 001 High Stability Frequency Reference
Option 002 High Voltage Output
Option 003 Rear Terminal Outputs
Option 907 Front Handle Kit
Option 90B Rack Flange Kit
Option 909 Rack Flange and Handle Combination Kit
Option 910 Extra Operating Manual
Option 914 Delete Service Manual

Auxiliary Outputs (All Connectors are Rear-Panel
BNC)
10 MHz reference: +3 dBm output to phase lock other instruments
to the HP 3326A
10 MHz oven output: +3 dBm oven-stabilized frequency reference
(option 00 I only)
X-axis drive: Linear ramp proportional to sweep time
Z-axis blank: TTL low during sweep
Sweep Marker: TTL low at selected marker frequency in sweep
20-33 MHz LO: > 100 mV square wave output offset 20 MHz from
Channel B output

Option 003 Rear Terminal Outputs
Provides Channel A and B main outputs only on rear panel BNC's.

Front panel main outputs are removed. Specifications unchanged.

General
Power: 100/120/220/240 V, +5%, -10%, 48 to 66 Hz; 120 VA, 150
VA with all options, 10 VA standby
Weight: 27 kg (60 lb) net, 37 kg (81 Ib) shipping
Dimensions: 177 mm H x 425.5 mm W x 497.8 mm D (7" x 163/." x
195ja")

Accessories Available
HP 15507A Isolator: For isolation of signal ground between fre·
quency reference and instrument input/ output
HP 9211-2656 transit case for protection in transportation and
storage

Option 002 High Voltage Output
Multiplies the output leverby 4 and expands the allowable DC off·

set range. Specifications apply to both channels in all modes with the
internal combiner off.
Frequency range: DC to I MHz
Output impedance: <2 fl, DC to 50 kHz; < I0 fl, 50 kHz to 1 MHz
Amplitude range: 4 mV to 40 Vpp into> lk fl, <200 pF load with·
out DC offset (must be entered in peak·to-peak units only)
DC offset: ±20 V, independent of amplitude range. DC + AC peak
must not exceed 20 V

Auxiliary Inputs (All Connectors are Rear-Panel BNC)
Reference Input: For phase-locking to an external frequency refer·
ence. Signal of 1,2,5,or 10 MHz, ±IO ppm, 0 to +20 dBm
External Trigger Input: TTL level to initiate linear or discrete
sweep on high to low transition
Channel A and B external phase calibration inputs
Channel A and B external amplitude modulation inputs
Channel A and B external phase modulation inputs

HP-IB Remote Control
Compatible with IEEE Standard 488-1978
Interface Functions:
SHI,AHI,T6,L4,SRI,RLI,PPO,DCI,DTI,CO,EI

Option 001 High Stability Frequency Reference
Stability: ±5X 10-8/week after 72 hours continuous operation

± I X1D·' /month after 15 days continuous operation

Output Combiner
Channel A and B are combined on the Channel A output. B output

is off. Combiner may be used in the two-channel, two·phase, and two
tone modes. DC offset is automatically set to 0 V.
Frequency Range: DC to 13 MHz
Return Loss: > 20 dB

±0.5 dB±0.2dB

Phase Offset
(Channel A vs B in Two·Phase mode)
Range: ± 720 degrees
Resolution: 0.01 degree
Accuracy: After self-calibration, for equal-level sinewaves 1 V to
10 V peak-peak

0.1 Hz to 10 Hz ±0.5 degrees
10Hz to 100 kHz ±0.2 degrees
100 kHz to I MHz ±0.3 degrees
I MHz to 13 MHz ±2.0 degrees

Amplitude ModUlation
Specifications apply to Channel A and Channel B with external

modulation or to Channel A internal modulation with Channel Bas
the modulation source. External modulation is allowed in all modes;
internal modulation is allowed only in the two-channel mode.
Waveforms: Sine, square, or (external only) pulse
Frequency Range: Carrier: DC to 13 MHz

Modulation: DC to 100 kHz
Modulation Depth: 0 to 100%

-36.02dBm

DC Offset
Range: (See also option 002, high voltage output)
DC only: 0 to ±5 V
DC+AC: DC+AC peak <:;5V; Max. DC offset is affected by AC
range, Maximum is 4.5 V decreasing to 4.5 mV on lowest range
Resolution: 3 digits
Accuracy: (After self-calibration)
DC only: ±75 mV
DC+AC: (Sincwave) 10Hz to I MHz: ±2'7'0 of range

I MHz to 13 MHz: ±5% of range

Resolution: 0.1 % of full range for peak-peak entry
0.3% of full range for rms entry
0.01 dB for dRm or dRV entry

Accuracy: Relative to programmed value after self·calibration
0.001 Hz 100 kHz I MHz 13 MHz

+23.98 dBm _. - -_. _. _. _._. -- ----. _ - _. -.-.-. --_._. -- --_.-
±O.l dB ±OJ dB ±0.6 dB

+3.98 dBm . _. _._. _. _. _. _. _. - -. _ _. _. ---- - -- - -- ----_.-
±0.8 dB



FREQUENCY, FUNCTION & WAVEFORM SYNTHESIZERS
Synthesizer/Level Generator 200 Hz to 81 MHz
Model 3335A

Option Fils WECO Spacing Accepts
Type WECO Type

75Q 002 4778 N/A 358A
004 560A 439A1440A

124Q 002 4778 16 mm (.625') 372A
004 560A 12.7 mm (0.5') 443A

135Q 002/004 223A 16 mm (.625') 241A

002/004: Equipped with 75Q unbalanced and 124Q and 135Q bal
anced connectors per table

003: 75Q unbalanced BNC output and 150 II balanced output using a
pair of BNC connectors at 20 mm (0.80 in.) spacings.

Abbreviated Specifications
(For complete specifications, refer to the HP 3335A data sheet.)
Frequency Range

Standard: 200 Hz-81 MHz;
Opt. 002/004: 75Q, 200 Hz-81 MHz; 124Q, 10 kHz-lO MHz;
135/15011, 10 kHz - 2 MHz.
Opt. 003: 75Q, 200 Hz-81 MHz; 150Q, 10 kHz - 2 MHz

Frequency resolution: .001 Hz.
Stability, long term: ± I x 10-8/day; ± I x 10-7/month.
Opt. 001 (high stability frequency reference)

Aging rate: ±5 X 10-,o/day; ±2 x 10-8/month; ±I X 1O-7/year
Warmup: Within 5 X 10-9 of final value 20 minutes after turn-on at
25°C.

Spectral Purity
Harmonic distortion: 200 Hz-1O MHz: <-45 dBc; 10 MHz-81
MHz; <-40 dBc
Phase noise (30 kHz band, excluding ± 1 Hz, centered on the carri
er): 9.9 MHz: <-63 dBc; 20 MHz; < -70 dBc; 40 MHz: <-64 dBc;
81 MHz: <-58 dBc
Spurious: nonharmonically related signals: the greater of -75 dBc
or -125 dBm (50(75 Q), -97 dBm (124 Q), -68 dBm (135/150 Q)
Amplitude Range

Standard: 50Q: +13.01 dBm to -86.98 dBm; 75Q: +11.25 dBm to
-88.74 dBm.
Opt. 002/004: 75/124/135Q: +11.25 dBm to -88.74 dBm
Opt. 003: 75/150Q: +11.25 dBm to -88.74 dBm

Signal balance (124Q, 135l"l, 150l"l balanced outputs): >60 dB at
100 kHz
Resolution: 0.01 dB
Absolute level accuracy (max. output at 100 kHz, 20°C to 30
°C): 50/75 Q ± 0.05 dB; 124/135/150 Q: ±0.1 dB
Flatness (relative to 100 kHz, full amplitude): 50/75Q: I kHz
-25 MHz: ±0.07 dB; 200 Hz - 81 MHz: ±0.15 dB. 124Q:10kHz - 10
MHz: ±0.15 dB, 10 kHz - 10 MHz ±0.4 dB; 135/150Q: 10 kHz - 2
MHz: ±0.18 dB

Precision Amplitude
Increasing channel capacity of Frequency Division Multiplex

(FDM) systems is continually placing more stringent requirements
on the testing of transmission parameters. To meet these performance
standards, the HP 3335A incorporates a state-of-the-art attenuator
resulting in attenuator accuracies of up to ±.025 dB over the 81 MHz
frequency range.

~I
-"" "

HP 3335A

HP-IB Programmability
IEEE STD 488-1978 Definition SHI, AHI, T6, U, SRI, RLl,

PPO, DCI, DTO, CO, El.

Internal Storage
Up to 10 different front panel settings (frequency, level, ~ incr,

etc.) can be stored in internal memory registers for later recall. The
DISPLAY key allows viewing of register contents without altering
the synthesizer output.

Description
Covering a frequency range of 200 Hz-81 MHz, the HP 3335A

Synthesizer/Level Generator has performance characteristics that
make it ideally suited for the telecommunications industry, as well as
for traditional synthesizer applications, including testing of Frequen
cy Division Multiplex (FDM) equipment and R&D and production
testing of communications systems. It features precision level control,
millihertz resolution, high spectral purity, internal frequency sweep,
HP-lB programmability and numerous user conveniences.

• 1 mHz resolution
• High spectral purity
• Precision amplitude control
• Program storage
• HP-IB

Attenuator:
Range: 0 to 98 dB in 2 dB steps
Accuracy: (1 year)

HP 3335A Synthesizer/Level Generator $10,100

Price
add $1210

add $550
add $350
add $550

FREQUENCY
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.~~~
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Options
001: Hi-stability reference ±5 X 10-10/day
002: Connector option (75/124/ 135Q)
003: Connector option (75/150Q)
004: Connector option (75Q, miniature WECO
on 124/135Q)

Frequency Stability
The HP 3335A synthesizes its output frequency from an internal

temperature-controlled crystal oscillator which provides ± I x
1O-8/day frequency stability (±5 x 10-10 is optional). The HP 3335A
can also be phase-locked to any external frequency standards.

Automatic Frequency Sweep
The HP 3335A combines the precision frequency accuracy and sta

bility of a synthesizer with the time-saving convenience of a digital
sweeper.

SLMS - Tracking Generator
The HP 3335A operates as a tracking generator with the HP

3746A/B Selective Level Measuring Set (SLMS), or the HP
3586A/B/C Selective Level Meter for automatic or semi-automatic
testing of FDM systems. For closed-loop tracking where the HP
3335A and HP 3746A/B are in the same location, the frequency of
the generator is controlled by the microprocessor in the SLMS.

Options
Standard: equipped with switch-selectable 50Q and 75 Q outputs
(BNC connectors).
001: High-stability frequency reference



FREQUENCY, FUNCTION & WAVEFORM SYNTHESIZERS
SynthesizerILevel Generator

Model 3336C
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Description
Covering a frequency range of 10 Hz to 20.999 MHz, the HP

3336C is designed for traditional synthesizer applications as well as
R&D and production testing of systems or components. It features
precision level control, high spectral purity, optional frequency stabil
ity of ±S x 1O-8/week, internal frequency sweep and numerous user
conveniences. All models include HP-IB.

Precision Frequency Measurements
Major advances in HP technology have provided a single loop,

fractional- N synthesis technique which allows synthesizer accuracy
with 11 digits of resolution, with completely phase continuous fre
quency sweep over any of the instrument's frequency ranges.
Microhertz resolution below 100 kHz allows precise frequency mea
surements over a range of 10Hz to 20.999 999 999 MHz. Harmonics
are below -60 dBc over the range from SO Hz to I MHz (-SO dBc to
20 MHz), with spurious signals below -70 dBc or -100 dBm in the
standard instrument, -liS dBm with an option. Integrated Phase
Noise is -64 dBc (30 kHz BW).

±O.05 dB Amplitude Accuracy
New HP attenuator technology coupled with custom designs in

leveling loops and thermal converters produce amplitude accuracies
seen only in instruments at much greater cost. The fast leveling loop
makes extremely fiat sweeps possible at high sweep speeds. External
leveling is also available for those custom applications where a control
loop is desired.

Other Features
Models HP 3336 A & B are also available for the telecommunica

tions industry. See page 000. All three models (the HP 3336A, B &
C) have 10 storage registers; amplitude blanking capability during
frequency switching; linear or logarithmic phase continuous sweep
capabilities; RPG (rotary pulse generator) to simplify modification of
any digit in the display; phase offset capability; output connector and
impedance flexibility; AM and PM modulation; and many other fea
tures. Refer to the data sheet for complete information.

Abbreviated Specifications
Frequency
Range: 10 Hz to 20.999 999 999 MHz
Resolution: I ILHz for frequencies < 100 kHz, I mHz for frequencies
>100 kHz
Aging rate: ±S X 1O-6/year (20° to 30°C)
Warm-up time: 30 minutes to within specified accuracy

Amplitude
Range: SO Q: -71.23 to +8.76 dBm; 75 Q: -72.99 to 7.00 dBm
Absolute accuracy: ±.05 dB, 20° to 30°C (for the top 9.99 dB of
amplitude range at 10 kHz), ±.08 dB, 0° to 55°C
Flatness: SO/7S n, ±O.I dB (±0.07 dB with option OOS) referenced
to 10 kHz.
Attenualor Accuracy: (instruments without option OOS)

10 MHz 20.9 MHz

10 to 19.99 dB
20 to 39.99 dB
40 to 79.99 dB

Note: Amplitude Accuracy IS the sum of the Absolute Accuracy and, as necessary, Flatness and
Altenuator Accuracy.

Phase Offset
Range: ± 719.9° with respect to arbitrary reference phase.

Amplitude Modulation
Modulation depth: 0 to 100%
Modulation frequency range: 50 Hz to 50 kHz
Envelope distortion: <-30 dB to 80% modulation (I kHz modu
lating freq.)

Phase Modulation
Range: 0° to ±8S0°
Linearity: ±0.5% from best fit straight line
Modulation frequency range: dc to S kHz
Input sensitivity: ±5 V peak for 850° phase shift (170° Ivolt)

Frequency Sweep
Sweep time: Linear; 0.01 s to 99.99 s. Single Log; 2 s to 99.99 s.
Continuous Log; 0.1 s to 99.99 s.
Maximum sweep width: specified frequency range of selected
output
Minimum sweep width: Log; I decade. Linear; minimum BW
(Hz) = .1 (Hz/s) x Sweep Time (s)
Phase continuity: phase is continuous over full frequency range.
Sweep flatness: fast leveling ±0.15 dB, 10kHz to 20 MHz, .03 s
Sweep time: normal leveling; ±0.15 dB, 50 Hz to I MHz,O.5s
sweep time.

HP-IB Interface Functions: SH 1, AH I, T6, L3, SR I, RLl, PPO,
DCI, DTO, CO, El.

General
Operating Environment

Temperature: 0° to 5SoC
Relative humidity: <:;85%, 0° to 40°C
Altitude: <:;15,000 ft, (4600 metres)
Storage temperatures: -Soo to +65°C
Storage altitude: :;SO,OOO ft, (lS,240 metres)
Power requirements: 100/120/220/240 V, + S%, - 10%, 48 to 66
Hz, 60 VA, (100 VA with all options), 10 VA standby
Size: 132.6 mm H x 425.5 mm W x 497.8 mm D, (S.2" x 16.8" x
19.6")
Weight: net, 10 kg. (22Ib). Shipping, 15.5 kg. (34Ib)

Ordering Information Price
HP 3336C Synthesizer1Level Generator (General Purpose) $4700
Opt 004 High Stability Frequency Reference add $650
Opt 005 High Accuracy Attenuator add $650
Opt 907 Front Handle Kit add $SS
Opt 908 Rack Flange Kit add $32.S0
Opt 909 Rack Flange and Handle Kit add $80



FREQUENCY, FUNCTION &WAVEFORM SYNTHESIZERS
50 MHz Programmable Signal Source
Model 8165A

• Pulse/function capability
• Sine, triangle, square to 50 MHz
• Pulses and ramps to 20 MHz

• Trigger, gate and counted burst
• Synthesizer stability, precision amplitude
• Storage of operating parameters

Picture shows 8165A with option 002, AM and Logarithmic Sweep.

Versatility and Simplicity for Systems and Bench
The HP 8165A Programmable Signal Source is a versatile function

generator with good accuracy and many trigger features.
Microprocessor control assures rapid, accurate setup whether pro
gramming locally or via HP-IB.

Operating Set Storage
Ten complete sets of operating information can be stored and recal

led. In the event of power failure, battery back up retains all data plus
the active settings.

Stability and Resolution
Very stable frequency is ensured with phase lock loop techniques

and internal crystal reference. The four-digit frequency display
means a I IlHz resolution in the I to 9.999 mHz range.

Specifications
Waveforms and Frequency Range
Sine, square, triangle (50% duty cycle): 1.000 mHz to 50.00
MHz.
Pulse/ramp (20, 80% symmetry): 1.000 mHz to 19.99 MHz.
Haversine/havertriangle: please inquire for special option.

Output Characteristics
Range: amplitude and offset independently variable within ± 10 V
window.
Source impedance: selectable 50 fl ± I% or I kfl ± 10%
Amplitude: 10.0 mVpp to 10.0 Vpp (50 fl into 50 fl)

2.00 Vpp to 20.0 Vpp (I kfl into 50 fl)

Harmonic signals: (fundamental 1-10 MHz)::o; -36 dB
Harmonic signals: (fundamental above 10 MHz): :0; -30 dB.
Non-harmonic: :0; -40 dB.
Square/Pulse Characteristics
Transition times: (10% to 90%): :0; 5 ns (50 11 into 50 11), :0; 7 ns (I
kl1 into 5011)
PreshootlOvershoot/ringing: :0; ±5% (5011 into 5011), ± 10% (I
kfl into 50 fl).
Triangle/Ramp Characteristics
Linearity: (10% to 90%): :0; ± 1% (:0; ± 5% above 5 MHz).

Operating Modes
Norm (continuous phase locked), VCO (external sweep voltage),
Trig (ext or man. one-shot), Gate, Burst (1-9999 counted cycles),
Frequency Modulation
HP-IB: control and learn capability for all modes and parameters.
Interface functions·: SH1, AH1, T6, L4, SRI, RLl, PPO, DCO,
DT1, CO, E1.

General
Memory: non volatile. 10 addressable locations plus one for active
operating state. Each location can store a complete set of operating
parameters and modes.
Power: 100/120/220/240 Yrms; ±5%, -10%; 48 to 66 Hz,
200Y A max.
Operating temperature: 0° to 50°C
Weight: net 12 kg (26.5Ibs). Shipping 16 kg (35.3 Ibs).
Size: 133 H x 426 W x 422 mm D (5.2" x 16.8" x 16.6").

Accuracy Sine Square Triangle Ramp Pulse
VVrms (SOli) (2011-80%) (20%--80%)

<1kHz ±3% ±2% ±3% ±3% ±2%
lKHz--4.99MHz ±3% ±2% ±3% ±5% ±2%
5 MHz-19.9MHz ±8% ±5% ±10% ±10% ±5%
20MHz-50MHz ±8% ±5% +5% to -20% - -

Offset: 0 ±IO mV to ±5.00 V (50 fl into 50 fl)
o± 20 mY to ±IO.O Y (I kfl into 5011)

Accuracy: ± 1% programmed value ± 1% signal Ypp ± 20 mY.
Sine Characteristics

Distortion: total harmonic distortion (THD) for fundamental up to
1 MHz: ± 1%.

Ordering Information
HP 8165A Programmable Signal Source**
Opt 002: AM and logarithmic sweep
Opt 003: Rear Panel Connectors
Opt 907: Front Handle Kit (Part No HP 5061-0089)
Opt 908: Rack Mounting Kit (Part No HP 5061-0077)
Opt 909: Opt 907, 908 combined (Part :-.10 HP 5061
0083)
Opt 910: additional Operating and Service Manual
*For more on these codes refer to the HP~IB section of this catalog.

**HP-IB cables not supplied, see page 121.

Price
$6790

add $850
N/C

add $55
add $32.50

add $80

add $70



FREQUENCY, FUNCTION & WAVEFORM SYNTHESIZERS
1 mHz-50 MHz Pulse/Function Generator

Model 8116A

• Sine, triangle, square, haverfunctions and dc
• 1 mHz-50 MHz, 32 Vpp for all waveforms
• Variable (10 ns min) pulse width, 6 ns transitions

• Wide range of operating capability
• Self-prompting operating concept
• Error recognition and self test

DESIGNED FOR. ..
SYSTEMS

Picture shows
811M with
Option 001, Burst
and Logarithmic
Sweep.

The fully programmable HP 8116A features pulse as well as func
tion generator capabilities in one small unit. A broad I mHz-50 MHz
band for all waveforms and a wide choice of operating and modulat
ing modes assure high flexibility. These factors, plus good repeatabili
ty, make the HP 8116A a sound, long-term investment.

Unique Operating Concept Saves Engineering Time
HP's custom IC's have made it feasible to put the many HP 8116A

capabilities into such a small volume. Handling is simplified by a
unique, microprocessor-controlled, operating concept which ensures a
clear overview of the compact front panel at all times. When the mode
and waveform have been selected, illuminated labels show which pa
rameters must be set. There's no clutter, no confusion.
Auto vernier. In normal mode, the HP 8116A's auto-vernier incre
ments any desired parameter continuously until a stop signal is ap
plied. This means that thresholds can be measured automatically,
without a controller.
Level or amplitude programming. The HP 8116A's output can be
programmed in terms of high and low levels or in terms of amplitude
and offset. Consequently a direct, automatic, conversion is always
feasible so that the HP 8116A can be programmed in the same terms
as the device is specified.
Safe limit. Devices can be protected by the limit feature. This pre
vents the output from exceeding a given magnitude.

RectangUlar Waveforms
For applications such as laser diodes or dc motors, square waves

can be programmed for constant duty cycles from 10% to 90%. For
digital test, or for simulating very low duty-cycle events, pulse width
can be programmed down to 10 ns. Square wave and Pulse modes
provide clean 6 ns edges that are ideal for many technologies. Pulse
width modulation and pulse recovery capability are available in Pulse
mode.

Sine and Triangle Functions
10% to 90% duty cycle, programmable in 1% steps, provides ramps

and asymmetrical sine waves for testing VCO's, servos, amplifier lin
earity and industrial process control systems. Haverfunctions,

available in External Trigger, Gate and Burst modes, extend the ap
plications to areas such as telephone line and vibration testing.

Modulation
All waveforms can be amplitude or frequency modulated. VCO op

eration allows frequency variation over two decades with an external
voltage; consequently transducer output can be conditioned for mag
tape recording, or frequency-shift keying or linear sweep can be car
ried out.

Option 001
10 1/2-decade log sweep. Sweep mode covers the wide 1 mHz
50 MHz band in a single up sweep. Test setups require no more than
an X-Y recorder or scope because all necessary control signals are
available. The HP 8116A sweeps can be internally triggered, if de
sired.
Accurate, counted bursts. A preprogrammed number of cycles of
any waveform can be generated in Burst mode. With sine, triangle
and square functions, bursts can be triggered internally as well as ex
ternally.
Hold capability. For material stress testing, low frequency functions
can be held at instantaneous levels. Hold is controlled by an external
signal.

Low-Cost Automation for Bench and Systems
Powerful capability, small size and wide specified temperature

range make the HP 8116A a good choice for automatic test systems.
Also, the low cost means that it's now realistic to automate those rou
tine bench jobs and leave more time for design. Comfortable software
features such as easy syntax and flexible format contribute to rapid
system design.

Operating Confidence
There's reliance in the HP 8116A's output because proper opera

tion is always ensured by the instrument's error detector. This helps
the user to recover from an incorrect front panel or programming op
eration by indicating the offending parameter. Also, the built-in test
and diagnosis feature verifies correct function each time the instru
ment is switched on.

Specifications overleaf



FREQUENCY, FUNCTION & WAVEFORM SYNTHESIZERS
1 mHz-50 MHz Pulse/Function Generator
Model 8116A (cont.)

HP-IB Capability
All manual key operations are programmable. Talk mode provides

learn, status byte and error report capabilities.

Pulse Width Modulation
Range: 10 ns to I sin 8 non-overlapping decade ranges.
Max. width ratio: 10:1.
Sensitivity: ±9 V for I: I 0 ratio.

Voltage-Controlled Oscillator
Range: 2 decades in range I MHz-SO MHz.
Sensitivity: 0.1 V to 10 V for 2 decades.
Modulating frequency: dc to I kHz.

Auxiliary Modes
Manual: simulates external input.
1 cycle (option 001): triggers single output cycle in Trigger, Gate
and Ext Burst modes.
Auto vernier: continuous vernier which can be remotely or manually
stopped.
Limit: programmable maximum output levels to protect DUT.
Complement: selectable normal/complement output.
Disable: relay disconnects output.

Memory
Battery-backup RAM retains current operating state.

General
Repeatability: factor 4 better than accuracy.
Environmental

Storage temperature: -40°C to +70°C.
Operating temperature: O°C to SS°c.
Humidity: 95% RH, O°C to 40°C.

Power: 100/120/220/240 V rms: +S%, -10%; 48 to 440 Hz; 120
VA max.
Weight: net, 5.9 kg (13 Ib). Shipping, 8.0 kg (18 Ib).
Size: 89 H x 212.3 W x 422 mm D (3.5" x 8.36" x 16,6").

Prices
$3S00

add $400
add $40

$38
$49
$30
$2S

Ordering Information
HP 8116A Programmable Pulse/Function Generator·
Opt 001: Burst and Logarithmic Sweep
Opt 910: Extra Operating & Service Manual
HP 5061-9701: Bail Handle Kit
HP 5061-9672: Rack Mount Kit (single HP 8116A)
HP 5061-9674: Rack Mount Kit (two instruments)
HP 5061-9694: Lock Link Kit (for use with
HP 5061-0074)
'HP-IB cables not supplied, see page 121.

Auxiliary Inputs and Outputs
External Input

Threshold: ± 10 V adjustable.
Max input voltage: ±20 V.
Sensitivity: SOO mVpp.
Min pulse width: 10 ns.
Input impedance: 10 kQ typo
Trigger slope: positive, negative and off.

Control Input
Max input voltage: ± 20 V.
Input impedance: 10 kQ typo

Trigger Output
Output levels: 0/2.4 V typo
Output impedance: SO ohm typo

X-Output (Option 001) for sweep X-Y recording (rear panel).
Output levels: 0 V (= start frequency) to 10 V max.
Slope: I.S V per sweep decade.

Marker Output (Option 001) for sweep (rear panel),
Output levels: TTL
Leading edge: positive at selected marker frequency.

Hold Input (Option 001), rear panel.
Input levels: TTL
Leading edge: positive transition causes HP 8116A output (f < 10

Hz) to hold at instantaneous level. Output droop
0.01% per second,

Max input voltage: ±20 V

Additional Modes in HP 8116A Option 001
Logarithmic Up Sweep (for all waveforms).

Range: Start and stop frequencies selectable up to full range (I
mHz-SO MHz).

Sweep time: selectable in 1-2-S sequence from 10 ms to SOD
seconds per decade.

Sweep repetition: continuous sweeps (internal sweep) or external
ly triggered.

Counted Burst· (for all waveforms).
Burst length: I to 1999 cycles.
Burst repetition: internally triggered at selectable intervals from

100 ns to 999 ms (except in Pulse mode), or ex
ternally triggered, up to 40 MHz.

•Selectable (-90') start-phase for haversine. havertriangle.

Operating Modes
Normal, trigger·, gate·, external width.

Control Modes
Frequency modulation: ±S% max deviation.

Sensitivity: I V for 1% deviation.
Modulating frequency: dc to 20 kHz.

Amplitude Modulation
Sensitivity: ±2.5 V for 100% mod. (+2.S V to -7.S V for DSBSC).
Modulating frequency: de to I MHz.

'Applies from 15'C to 35'C. %-error Increases 0,05 per 'C outside this range,

Non-linearity (triangle, ramp, 100 mHz-I MHz): <±3%.
Pulse and Square Wave Characteristics

Transitions: <6 ns.
Pulse perturbations: <±S% cl-2 mY.
Output impedance: SO ohm ±S%.

Timing
Frequency

Range: I mHz to SO MHz (3-digit resolution).
Accuracy1 (pulse mode, SO% d/c): ±3% ±0.3 mHz below 100
kHz, ±S% above 100 kHz.
Jitter (pulse mode, SO% d/c): <0.1 % + 100 ps.
Stability: ±2% (I hour), ±S% (24 hours).

Duty cycle: (sine, triangle, square, haversine, havertriangle).
Range: 10% to 90% (20% to 80% above I MHz), 2-digit resolution.
Accuracy1: ±O.S digits (±3 digits above I MHz).

Pulse Width
Range: 10.0 ns to 999 ms (3-digit resolution).
Accuracy1: ±S% ± 2 ns.
Jitter: <0.1 % (0.2% + 200 ps for width :S 10 I's).

Output Characteristics
(voltages double into high impedance).

Amplitude
Range: 10.0 mVpp to 16.0 Vpp (3-digit resolution).
Accuracy1: ±S% (at I kHz for sine and triangle).
Flatness (sine): ±3% (±S% above I MHz, +S -IS% above 10
MHz).
Flatness (triangle): ±3'1'0 (±S% above I MHz, +S-2S% above 10
MHz).

Offset and dc Mode
Range: 0.00 to ± 7.9S V (0 to ± 79S V mV for amplitude < 100
mVpp).
Resolution: 3 digits.
Accuracy1: 0.5% of setting ± I% of ampl ± 40 mV (+ 2 mV if ampl
< 100 mVpp, ±20 mV in dc mode),

Distortion (sine, normal mode, SO% duty cycle).
Total harmonic distortion (10 Hz-50 kHz): < I % (-40 dB)·.
Harmonic related signals (50 kHz-1 MHz): <-34 dB,

(1 MHz-50 MHz): <-23 dB·.
·May increase by 3 dB below 10'C and above 45'C.

Specifications
Specifications apply with SO-ohm load and temperatures in the

range O°C to SSOC.

Functions
Sine, triangle, ramp, square, pulse, haversine, havertriangle, dc.



FREQUENCY, FUNCTION & WAVEFORM SYNTHESIZERS
1 Hz-20 MHz Pulse/Function Generator

Model 8111A

• Sine, triangle, square, haverfunctions
• 20 MHz, 32 Vpp for all wavefcrms
• Variable duty cycle or pulse width

• Trigger, gate, VCO and optional burst
• Digital display for all parameters
• Error recognition

Picture shows
8111A with
Option 001,
Counted Burst.

Range:
Resolution:
Accuracy:

Price
$1965

add $370
add $38

$38
$49
$30
$25

The HP 8111A combines pulse generator and function generator
capabilities in a single, compact unit. Triggered operation for all
waveforms, and the ability to define rectangular waveforms in terms
of pulse width or duty cycle, are examples of the HP 8111A's versatil
ity.

Saves Space and Equipment
Small size and manifold capability make the HP 8111A an ideal

source for service and bench. Digital display, error detector and good
repeatability assure high operating confidence. This reduces the need
for output monitoring and consequently saves equipment.

Flexible
Operating modes include veo which permits frequency-shift key

ing and dc-to-frequency conversion as well as sweep and FM applica
tions. Option 001 's Burst mode simplifies tone burst generation and
digital preconditioning by generating a precise number of waveform
cycles. An "extra cycle" feature activated after a burst allows critical
events to be examined.

Pulse mode's variable width down to 25 ns and clean IOns transi
tions provide useful digital test capability. High analog flexibility is
assured because all waveforms can be generated in trigger, gate and
burst modes. Adjustable duty cycle up to 999 kHz means that eRT
sawtooth waveforms and rectangular signals for de motor control can
be simulated.

Specifications (50-ohm load resistance)
Waveforms
sine, triangle, ramp, square, pulse, haverfunctions.

Timing
Frequency

Range: 1.00 Hz to 20.0 MHz (3-digit resolution).
Accuracy (50% duty cycle): 5% (±IO% below 10 Hz).
Jitter: <0.1 % + 50 ps.
Stability: ±0.2% (1 hour), ±0.5% (24 hours).

Duty Cycle (sine, triangle, square, haverfunctions):
Calibrated Variable (below 1 MHz)

50% nominal 10% to 90%.
2 digits 2 digits.
± I digit +6 digits

(=3 in range 20 to 80%).
Pulse Width

Range: 25.0 ns to 100 ms (3-digit resolution).
Accuracy: ±5% ±2 ns.

Output Characteristics
(voltages double into high impedance)
Amplitude

Range: 1.60 mVpp to 16.00 Vpp (3'/2 digit resolution).
Accuracy: ±5% (at I kHz for sine and triangle).
Flatness (sine, triangle): clc3% (+ 10%, -15% above I MHz).

Offset
Range: 0.00 mV to ±8.00 V (3-digit resolution).
Accuracy: ±0.5% setting ± 1% ampl ±20 mV

(ampl2: 160 mVpp),
±0.5%setting ±I%ampl ±I mV
(amp! < 160 mVpp).

Distortion: THD (I Hz-l MHz) < 3% (-30 dB): harmonics (J
MHz-20 MHz) < -26 dB. Distortion may increase by 3 dB below
lOoe and above 45°C.
Linearity (triangle): < ±3% « ± I% below 1 MHz)
Pulse and Squarewave Performance

Transitions: < 10 ns.
Perturbations: < ±5'70 «±IO% below 0.16 Vpp).

Output impedance: ±50 ohm ±5%.

Modes
normal, trigger·, gate·, veo and (Option 001) burst·.
•Adjustable start-phase for haversine. haverlriangle

yeo range: 2 decades, ext. signal 0.1 V to 10 V (dc to 1 kHz).
Burst length: I to 1999 periods for all waveforms.

General
Repeatability: factor 2.5 better than accuracy.
Environmental

Storage temperature: -40oe to +75°C.
Operating temperature: ooe to 55°C.
Humidity: 95% RH, ooe to 40oe.

Power: 100/120/220/240 V rms; +5% - 10%; 48 to 440 Hz; 70 VA
max.
Weight: net, 4.6 kg (10 Ib). Shipping, 6.6 kg (15Ib).
Size: 89 H x 212.3 W x 345 mm D (3.5" x 8.36" x 13.6").

Ordering Information
HP 8111A Pulse/Function Generator
Opt 001: Burst
Opt 910: Extra Operating and Service Manual
HP 5061-9701: Bail Handle Kit
HP 5061-9672 Rack Mount Kit (single HP 8111A)
HP 5061-9674 Rack Mount Kit (two instruments)
HP 5061-9694 Lock Link Kit (for use with HP
5061-0074)



FREQUENCY, FUNCTION & WAVEFORM SYNTHESIZERS
Function Generator
Model 3312A

• Two function generators in one instrument
• AM-FM, sweep, trigger, gate and burst

HP 3312A

Description
Hewlett-Packard's 3312 A Function Generator combines two sepa

rate, independent function generators with a modulator section in one
compact instrument.

The main generator can-via pushbutton control--be triggered by
the modulation generator to provide sweep functions, AM, FM or
tone burst.

Ten V pop into 50 fl provides adequate power for most applications.
The output attenuator has a range of more than 10,000:1 so clean
low-level signals from 10 V to I mV pop into 50 I! can be obtained.
The main generator includes dc offset up to 10 volts pop into 50 fl.

The HP 3312A is an effective low cost solution for generating a
multitude of functions.

Specifications
Output waveforms: sine, square, triangle, ± ramp, pulse, AM, FM,
sweep, triggered and gated.

Frequency Characteristics
Range: 0.1 Hz to 13 MHz in 8 decades ranges.
Dial accuracy: ±5% of full scale. Unspecitied in Uncal Mode.
Square wave rise or fan time (10% to 90%): <20 ns.
Aberrations: < 10%.
Triangle linearity error: < 1% at 100 Hz.
Variable symmetry: 80:20:80 to 1 MHz.
Sine wave distortion: <0.5% (-46 dB) THO from 10 Hz to 50
kHz. (10kHz range maximum). > 30 dB below fundamental from 50
kHz to 13 MHz, at full-rated output.

Output Characteristics
Impedance: 50 f! ± 10%.
Level: 20 V pop into open circuit, > 10 V POp into 50 f! at 1 kHz.
Level flatness (sine wave): <±3% from 10 Hz to 100 kHz at full
rated output (1 kHz reference). <±IO% from 100 kHz to 10 MHz.
Attenuator: 1:1,10:1,100:1,1000:1 and >10:1 continuous control.
Attenuator error: <5%.
Sync output: impedance: 50 f! ± I0%, > 1 V pop square wave into
open circuit. Duty cycle varies with symmetry control.
DC offset: variable up to ± 10 volts. Instantaneous ac voltage + Vdc
offset cannot exceed ± 10 V (open circuit) or ± 5 V (terminated 50
ohm).

Modulation Characteristics
Types: internal AM, FM, sweep, trigger, gate or burst; external AM,
FM, sweep, trigger, gate or burst.
Waveforms: sine, square, triangle, ramp or variable symmetry pulse.
Frequency range: 0.01 Hz to 10 kHz.
Output level: > 1.0 V pop into 10 kf!.

""_'_01° iJ.F START RANGE Hz
vt-:qHIER

1 IQO

Amplitude Modulation
Depth: 0 to 100%.
Modulation frequency: 0.01 Hz to 10 kHz (internal). DC to >1
MHz (external).
Carrier 3 dB bandwidth: <100 Hz to >5 MHz.
Carrier envelope distortion: <2% at 70% sine wave modulation
with fc = I MHz, fm = 1 kHz.
External sensitivity: < 10 V POp for 100% modulation.

Frequency ModUlation
Deviation: 0 to ±5% (internal).
Modulation frequency: internal: 0.01 Hz to 10 kHz; external: DC
to >50 kHz.
Distortion: <-35 dB at fc = 10 MHz, fm = 1 kHz, 10% modulation.

Sweep Characteristics
Sweep width: > 100: 1 on any range.
Sweep rate: 0.01 Hz to 10 kHz, 90:10 ramp, and 0 Hz Range (pro
vides manual setting of "Sweep Start" without modulation generator
oscillating).
Sweep mode: repetitive linear sweep between start and stop fre
quency settings. Retrace time can be increased with symmetry -con
trol.
Ramp output: 0 to >-4 pop into 5 kf!.
Gate Characteristics
Start/stop phase range: +90° to _80 0

•

Frequency range: 0.1 Hz to 1 MHz (useful to 10 MHz).
Gating signal frequency range (external): dc to 1 MHz, TTL
compatible.

External Frequency Control
Range: 1000: I on any range.
Input requirement: with dial set at 10,0 to -2 V ±20% will linearly
decrease frequency> 1000: I. An ac voltage will FM the frequency
about a dial setting within the limits (0.1 < f < 10) x range setting.
Linearity: 0.5% of Fmax for Fmax ~ 1 MHz 5.0% of Fmax for Fmax
> I MHz. Deviation is from a best fit straight line. VCO frequency
span ~ 100: I.
Input impedance: 2.8 kfl ±5%.

General
Operating temperature: O°C to +55°C; specifications apply from
O°C to 40°C.
Storage temperature: -40°C to + 75°C.
Power: 100 V, 120 V, 220 V, 240 V +5%, -10%, switchable; 48 Hz
to 440 Hz; s25 VA.
Size: 102 mm H x 213 mm W x 377 mm 0 (4" x 8.4" x 14.8").
Weight: net, 3.8 kg (8.4 Ib). Shipping, 5.9 kg (13 Ib).

HP 3312A Function Generator $1,450



FREQUENCY, FUNCTION & WAVEFORM SYNTHESIZERS
1 mHz to 20 MHz Function Generator with Arbitrary Waveforms

Model 3314A

• Lin/Log sweeps
• AM/FMIVCO
• Phase lock xN and -c-N

MOOr.:
• "CH'.,(" • ,~_.,

• .'·)Cn,"i; e"",··'<••••o.
HP 3314A

HP 3314A Multi-Waveform Generator
The HP 33 14A is a Function/Waveform Generator with the preci

sion and versatility to produce numerous waveforms. Its feature set
includes accurate sine, square, and triangle waves, with ramps and
pulses available using variable symmetry. Additional features include
counted bursts, gate, lin/log sweeps, AM, FM/VCO, dc offset, and
phase lock. For increased versatility, the Arbitrary waveform mode
allows a countless number of user defined waveforms. Since complete
programmability is provided, all of these capabilities are available for
ATE systems, as well as bench applications.

Precise Functions
The HP 3314A provides sine, square, and triangle waveforms from

0.001 Hz to 19.99 MHz with an amplitude range of 0.01 mV to 10
Vp-p into 50 ohms, with optional 30 Vp-p into> 500 ohms.

Continuous waveforms are provided with high accuracy and low
distortion, with frequency accuracy on the upper ranges of 0.01 % and
sine distortion <-55 dBc to 50 kHz.

Pulses and ramps are provided to 2 MHz using the variable symme
try control over the full 5% to 95% symmetry range. This provides
narrow pulses with 9 ns rise/fall times for digital circuit testing, and
positive or negative ramps for amplifier testing and process control.

Independent dc offset to ±5 V (into 50 ohms) can be added to any
ac signal. A post-attenuator summing technique is used providing
large ac signals with small offsets and vice versa.

Burst and Gate
The HP 33 14A's N Cyclc burst mode generates an integer number

of complete cycles at each trigger. Bursts of I to 1999 cycles are possi
ble for use in applications ranging from sonar testing to digital cir
cuits. Variable symmetry and start/stop phase can be used to produce
single ramps and haverwaves.

Like burst mode, gate mode can be triggered internally or external
ly. In gate, the HP 33l4A output consists of complete cycles, pulses or
Arbs which start when the trigger is true, and stop after the trigger
goes false. In gate and burst modes, the full frequency range applies
for sine, square, triangle, pulse, and ramp waveforms.

New 1/2 Cycle and "Integer" Phase Lock Modes
The new 'I, Cycle burst mode allows simulation of specialized sig

nals found in electronics. At each trigger, alternating 1/2 cycles of sines
or triangles are produced. With the addition of variable start/stop
phase and symmetry, pulses with variable rise/fall time and over
shoot can be produced. Repetition rate, \12 cycle frequency, symmetry,
and phase can be set independently to produce a variety of
waveforms.

• Gate and counted burst
• 1/2 cycle mode
• Arbitrary waveform generator

~
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The Fin X N Fin + N modes provide powerful phase locking capa
bility. With "integer" phase lock, fractions or multiples of the refer
ence signal can be provided, and ±200 deg of phase offset is available.
Since the HP 3314A phase locks to the plus or minus edge of the
trigger signal, it can lock to a variety of signals such as sines, squares,
pulses, ramps, and others-with complete control of output function,
symmetry, N, phase, amplitude and offset.

Modulation and Sweep
Complete AM, FM/VCO modulation give the HP 3314A versatile

signal modifying capabilities. With 100 kHz bandwidths, AM and
FM/VCO can be used separately or simultaneously to produce a
multitude of waveforms.

Multi-frequency measurements can be made with the HP 3314A's
sweep capabilities. Linear, logarithmic, and manual sweep make
measurements of filters, amplifiers, and other networks convenient
and accurate. X drive, marker, and trigger output signals are also
provided.

Arbitrary Wave'orms
For specialized low frequency applications, the HP 33l4A's Arbi

trary (ARB) waveform mode lets you create custom waveforms as a
series of voltage ramps or vectors. Values are easy to enter from the
front panel using the modify knob as a "pencil" and an oscilloscope as
a "pad". For remote programming, use a desktop or mainframe com
puter to calculate the values, then program them using the HP-IB.
Arb waveforms are automatically stored in non-volatile memory for
quick recall.

Two Sources in One
A square wave trigger source is included for generation of complex

waveforms with a single HP 33l4A. The 0.5 mHz to 500 kHz internal
trigger is useful in gated, burst, and phase locked waveforms. This
signal is provided as an output for synchronizing the HP 33 I4A to
other devices.

Source 'or your System
Because all front panel controls are programmable, the HP

3314A's precision and versatility can be utilized in automated test
systems.

System efficiency can be improved with standard features such as
Service Request (SRQ) interrupt capability and buffered transfer
mode.

In production tcst environments, the HP 3314A's Query com
mands can be used when an operator and computer are sharing con
trol of the instrumentation. Parameters can be read from the HP
3314A into the computer where its computational capabilities can be
utilized.



Arbs Made Easy
With complete control of each vector, the modify knob is used as a

"pencil" to draw the waveform on an oscilloscope.
I. After -20 unit vectors have been inserted, use modify to set the

marker, VMKR, to #1. Then set the height of #1 to 400.
2. Press V LEN and use modify to set the length to 3.
3. Press V HGT twice, and set the height of #2 to -190.
4. Continue to use V HGT and V LEN to create the desired

waveform, and INS (insert) or DEL (delete) vectors as needed. Am
plitude and frequency can now be set without affecting the vector val
ues. Waveform parameters are automatically stored in non-volatile
memory while they are being created.

5. Later, if a slightly different waveform is needed, just use the
marker to select an individual vector, and modify its height and
length without affecting the height and length of other vectors!

FREQUENCY, FUNCTION & WAVEFORM SYNTHESIZERS
1 mHz to 20 MHz Function Generator with Arbitrary Waveforms
Model 3314A (cont.)

x

Counted burst with ext. trigger

Ramp output phase locked to internal
trigger. Shown with sync output.

Sine, square, and triangle to 20 MHz

FM and AM (suppressed carrier)

1/2 cycle mode simulating overshoot
and variable rise/fall pulses

sine x
using ARB's

Specifications
Frequency
Frequency range: 0.001 Hz to 19.99 MHz-sine, square and triangle
waveforms, 0.001 Hz through 2 MHz range when symmetry"", 50%
Resolution: 3Y, digits
Frequency Accuracy
Hp·IB Minimum Frequency Maximum

*
Range Range Hold Autorange Frequency Accuracy

I 2Hz .001 Hz .001 Hz 1.999 Hz ±(0.4% setting +
2 20 Hz 0.01 Hz 1.50 Hz 19.99 Hz 0.2% range)

3 200 Hz 00.1 Hz 15.0 Hz 199.9 Hz
4 2 kHz 001. kHz 150. Hz 1999. Hz ±(0.2% setting +
5 20 kHz 0.01 kHz 1.50 kHz 19.99 kHz 0.1% range)
6 200 kHz 00.1 kHz 15.0 kHz 199.9 kHz

Amplitude
Amplitude range: 1.0 mVp-p to 10 Vp-p into 50!l
Resolution: 3'/, digits

Hp·IB Step
# Range Minimum Maximum Attenuator
1 10 mV 1.0 mV 10.00 mV 60 dB
2 100mV 10.OmV 100.0 mV 40 dB
3 1V .100 V 1.000 V 20 dB
4 10 V 1.00 V 1000V odB

Absolute AmplitUde Accuracy
±(I % of display + 0.035 Vp-p), sine and square wave
±(1% of display + 0.06 Vp-p), triangle
Amplitudes: 1.00 Vp-p to 10.00 Vp-p (Range 4)
Frequency: 10 kHz, Autorange ON

Flatness-sine wave: relative to 10kHz, 1.00 V to 10.0 V (Range 4)
±(0.01%setting

20 Hz

.07 dB

50 kHz

.33 dB

I MHz 19.99 MHz

1.5 dB



Modulation Inputs

Frequency Sweep

Waveform Characteristics
Sine Harmonic Distortion

Individual harmonics will be below these levels, relative to the fun
damental. Offset = OV. Function Invert = OFF. Range Hold =
OFF.

Range Start Stop Sweep
(decades) Freq Freq Time

linear oto 2 ~.001 Hz ~19.99 MHz 7.2 ms to
1999 s/sweep

log I to 7 ~0.2 Hz ~1999 MHz 40 ms to
(integer only) 1999 s/decade

Key Range Description

ilt 0.2 ms to sets the time value for each unit
19.99 ms of VLEN (length)

VHGT oto ±1999 sets the relative height of an
individual vector

VLEN 1 to 127 sets the length in time of an
individual vector in integral mUltiples
of ilt

VMKR 1to \50 marker is used to select an
individual vector

INS insert is used to add avector
before the marker location

OEL deletes the vector at marker iocation

FREQ .002 Hz to Freq = I
25 kHz ilt(VLEN, 't VLEN, + ...VLENnl

AMPTD .01 mV to sets amplitude window for ARB
10 Vp-p waveform

OFFSET oto z 5 Vdc offsets the ARB waveform
Independent of AMPTD setting

PHASE +90' to _90' sets wave start/stop voltage
within the window defined by
AMPTD

Waveform Parameters

Symmetry
Symmetry range: 5% to 95% of period
Frequency range: 2 Hz to 2 MHz ranges

Arbitrary Waveforms
Output consists of a series of voltage ramps called vectors. Arbitra

ry waveforms can be composed of 2 to 150 vectors. A maximum of
160 vectors can be stored in six available storage registers with a min
imum of 2 vectors per waveform (#1 and return-to-start vectors).

Trigger level: Selectable to 0 V or + 1 V
Trigger level hysteresis: ±0.15 V

Input resistance = I kn

-25 dB I

l490 kHz 19.99 MHz

-40 dB

50 kHz

-55 dB'

20 Hz

Bandwidth 5ens~lvlly Range Z

AM dc to 100 kHz 2VPil for 100% >100% 10kQ
-I Vdc for
suppressed carrier

FM 100 Hz to 100 kHz ±I Vp for ±I% 1% of Freq. 10 kQ
of range deviation range

yeO dc to 100 kHz 10%/volt +1 to-IOV 10kn

Manual Sweep
Modify knob tunes between start and stop frequencies. X drive fol
lows sweep.

XDrive Start/Stop Voltage
-5 V to +5 V into 1 kn load

Z Axis Output
Blanking Pulse, > +5 V
Baseline, OV ± I V
Marker Pulse, < -5 V into 1 kn load

Price
$4.200

add $250

'add 4 dB for ambient temperature 0 to S'C and 4510 55'C, 20 Hz 10 50 kHz

Square Wave Rise/Fall Time
< 9 ns, 10% to 90% at 10 Vp-p output

N Integer
N = 1 to 1999, Preset to 1
For Phase-lock Fin + N, Fin X N
or N CYCLE (counted burst)

Function Invert
Inverts ac portion of signal outputs
Sine, square, triangle, ramp, pulse, and ARBs
Does not affect Sync and Trigger outputs or dc offset setting

Phase
Phase Offset-Phase Lock Modes

Resolution: 0.1 °
Range: ± 199.9°
Accuracy: ±2° (50 Hz to IS kHz)
Phase Offset is Referenced to

signal output for Fin + N
signal input for Fin X N

Start/Stop Phase-Burst Modes
Resolution: 0.1 °
Range: ±90.0° for frequencies to 19.99 MHz
Accuracy: ±3° (applies from .001 Hz to I kHz)

Trigger
Internal Trigger

Range: .002 ms (500 kHz) to 1999 s (0.5 mHz) square wave.
Period Accuracy:
± (0.01 % + 50 ppm/year) of displayed interval (excluding sweep
intervals)
Trigger output: low <0.5 Y, high> 2.5 V; output resistance I kfl

External Trigger
For Gate, N Cycle, \12 Cycle, Fin X N, Fin + N, and external sweep
triggers
Frequency range: 50 Hz to 20 MHz
Trigger slope: selectable, positive or negative

Marker output: located on Z axis rear panel connector
Sync output: low during the return-to-start vector
Gate mode: allows external gating of ARB output-complete ARB
waveforms only

Option 001 - Voltage Multiplier
Simultaneous X3 amplitude output on rear panel (into >500 fl).

30 Vp-p max, dc to 1 MHz.

General
Specifications Apply When

Main signal output terminated into 50 ± 0.1 n
Warm-up> 30 minutes
Within ±5°C and 24 hours of last internal calibration

Temperature: 0 to 55°C
Relative humidity: <95% at 40°C
Altitude: <15,000 ft
Storage temperature:-40 to +75°C
Power

100/120/220/240 V + 5% -10%, 48 to 66 Hz
90 VA maximum

Weight: net, 7.3 kg (l61b). Shipping, 10.5 kg (23 Ib).
Dimensions: 132.6 mm (5.22 in.) H x 212.3 mm (8.36 in.) W x
419.0 mm (16.50 in,) D
HP-IB
IEEE Standard 488-1978 abbreviated definition
SHI AHI T6 TEO L3 LEO SRI RLl PPO DCl DTI CO E2
Accessories Included

HP II048C 50 fl feed-through termination
50 ±O.l n

Accessories
Transit case for one HP 3314A
HP P/N9211-2677

Ordering Information
HP 3314A Function Generator
Option 001: simultaneous X3 output



DATA GENERATORS & DATA ANALYZERS
General Information:

Engineering Efficiency
HP's data generators and data analyzers are engineering tools

which enhance and, at the same time, simplify the evaluation of digi
tal hardware. Enhanced because at-speed testing assures perform
ance. Simpler because bench-top transportability plus front panel and
HP-IB access mean quick set-up and fast response to engineering
problems. Variable parameters and programmable data save time
and equipment because they make dedicated solutions and unwieldly
arrays of many different instruments unnecessary.

Independence
Data generators and analyzers functionally test digital devices

under real conditions independent of supporting hardware or large
test systems. Models with variable timing and levels permit charac
terization, are convenient and need no additional equipment.

Project times are consequently shortened because parallel develop
ment is feasible, and problems are detected earlier in design and pro
duction engineering phases. Equipment accessibility makes QA and
materials engineering less dependent on other areas, and at-speed
module testing enhances system assurance.

Long term investment is ensured through flexibility. Pulse per
formance and choice of levels ensure suitability for all common logic
families, and quality connectors mean swift adaptation to an IC, Ie
prototype, breadboard, board, module, etc., with specified perform
ance at the device.

Separate packaging saves equipment and promotes mobility be
cause the generators and analyzers can be paired to match input and
output needs. Also, separate use is feasible for either multi-channel
output devices which are essentially stimulus-independent, or multi-

channel input devices with "simple" outputs which can be affectively
monitored with an oscilloscope or voltmeter.

Comprehensive
Multi-channel requirements are met by the HP 8175A, 8170A,

8180/81A and 8016A.
The HP 8175A combines a very versatile feature set (e.g. program

mable pattern durations, looping and branching capability, interac
tion with a DUT) with high performance in terms of speed (50MHz
parallel, 100MHz serial) and timing accuracy. This makes it the ideal
digital stimulus for fast, at-speed testing in digital environments.
While the HP 8175A serves as a universal digital stimulus, an
1630/31 family logic analyzer is an excellent response tool in timing
and state analysis. Operational convenience is stressed through the
same front panel and operating concept. For lower speed applications
the HP 8170A features hand-shake data generation up to 2 Mbit.

Highest requirements for pin-counts, timing and driver resolution
and accuracy are met by the HP 8180/81 A Data Generator. Togeth
er with the HP 8182A Data Analyzer, providing high resolution syn
chronous data sampling and analysis, a software pac, performance
board, and test head an entire measurement system can be con
figured. Parameters such as setup, hold and propagation times and
sensitivity are measured directly making it the ideal solution for ac
parametric digital IC design and test. Excellent timing capabilities
and high signal performance are also true for the 8 channels wide HP
8016A thus making it a low-cost alternative to the HP 8180/81A.

Serial generators include the HP 8018A, e.g. for PCM and similar
applications, and the sub-nanosecond HP 8080A system.



DATA GENERATORS & DATA ANALYZERS
General Information:

Data Generator Selection Chart

SELECTION CHART

AC·PARAMETRIC AND FUNCTIONAL TEST ) ( FUNCTIONAL TEST

- DATA EDITOR/CRT
- FULLY PROGRAMMABLE VIA COMPUTER
- ANALYZER COMPATIBLE? >2 MbiVs DATARATE ?

- DATA EDITOR/CRT YES\ INO
- FULLY PROGRAMMABLE VIA COMPUTER VERSATILE
- ANALYZER COMPATIBLE? FEATURE SET

YES\ INO YES\ iNO

NUMBER OF CHANNELS> 8 ?

YES \ I!NO YES\ IINO
DIFFERENT OUTPUT LEVEL PROGRAMMABLE DATA SEQUENCES
PAIRS AT THE SAME TIME? (INTERNAL BRANCHING/LOOPING) ?

YES \ !NO YES \ INO
MEMORY DEPTH
> 32 WORDS? PROGRAMMABLE PATTERN DURATION?

YES\ i/NO YES\ INO

NUMBER OF CHANNELS> 2 ?

YES\ I!NO

DATARATE > = 50 MbiVs ?

YES\ INO

~ SlSOA (81B1A) S016A S175A 80BOA 001, 80l8A 8l70A
PARAMETER 002,003

DATARATE 50 PARALLEL
(MbiVs) 50 50 100 SERIAL 300 50 2

NUMBER 8 PARALLEL (16 OPT.) 24 PARALLEL OR I SERIAL
OF CHANNELS (128 WITH EXTENSION) 8 PARALLEL 2 SERIAL (2 SERIAL) 2SERIAL 16 PARALLEL

MEMORY DEPTH 32/8 CH., 64/4 CH, 1024 PARALLEL 1024/2 CHANNEL 2048/16 CH,
(PATIERNS) 1024 128/2 CH., 256/1 CH. 8096 SERIAL 64 SERIAL 204811 CHANNEL 4096/8 CH

VARIABLE 20...40 ns, (4 CH.)
DELAY AND WIDTH 0...999 ms (8 CH.) 0... 1us (4 CH.) DELAY DELAY ONLY NO NO NO

10 ns... l us WIDTH
RESOLUTION 100 ps POTENTIOMETER 100 ps NO NO NO

RZlNRZ RZlNRZ RZlNRZ NRZ RZlNRZ RZlNRZ NRZ

PATTERN DURATION 20 ns ..9.9 5

NO NO NO NO NO
RESOLUTION 10 ns

OUTPUT LEVELS m,ECL,VAR m.ECL,VAR m,ECL,TRI STATE DOl: 0.2..2V ECL,VAR m,VAR
(HL~HIGH LEVEL, -1...+ 17 V(HL) 1...2.5 V(HL m) VAR 2.4..9.9 V(HL) 002, 003: 0.6 ..1.2 V 1.25.. .15 V 3.. .15 V(HL)
LL=LOW LEVEL) -2 ..+16 V(LL) -0.9... 1.1 V(HL ECL) PEAK TO PEAK -0.5 ...+0A V(LL)

(HIGH IMPEDANCE) AMPLITUDE VAR 100 mV OFFS. 001: +/- 1.0 V,
RESOLUTION 10 mV (50 OHM), 0.3...1 V(ECL) 002/03: +/- 1.2V POTENTIOMETER POTENTIOMETER

20 mV (10 KOHM) POTENTIOMETER POTENTIOMETER

50 OHM
SOURCE IMPEDANCE YES YES NO YES YES NO



DATA GENERATORS & DATA ANALYZERS
Data GeneratorlAnalyzer System
Models 8180A, 8181A, 8182A

• Digital ac parametric and functional characterization
• 50 MHz, 1 kbit/channel
• Direct measurements, 100 ps/10 mV resolution

Upper: HP 8180A Data Generator

Lower: HP 8181 A Data Generator Extender
Up to 64* channels with HP 8180A and two 8181A's.

• Variable sampling point delay in synchronous opera
tion

• Real-time data comparison
• Convenient softkey operating concept with live key

board

HP 8182A Data Analyzer (up to 32* channels)

*Number of channels can be doubled by parallel operation.

An Affordable Engineering Tool for At-Speed Charac
terization of Digital Hardware.

This compact, benchtop system is designed for manual and auto
matic engineering investigations on all types of digital hardware. It
also upgrades ATS to at-speed testing. Features such as the same
high resolution for generator and analyzer. and matcl ed control sig
nals, guarantee the viability of these measurements. Modularity pro
motes cost-effectivity because the number of channels can be
increased without loss of speed or memory.

The same guided operating concept speeds familiarization, and
common HP-IB syntax and free format accelerate programming.
Live keyboards give rapid parameter access without changing soft
ware. Data entry is simplified by the predefined patterns and exten
sive edit features. Mixed logic needs are solved because up to 6
different levels can be assigned to any number of individual channels.

Data Generator
Timing capabilities include individual delay and width on two clock

channels for dual-phase applications, and on RZ data channels for
setup and hold time measurements. HP 8181A Extender group delay
allows separate timing of e.g. simulated address signals.

High-speed pulses and clean shape provide performance for all
common logic. Variable, high resolution levels allow worst-case con
ditions to be measured. The segmentable memory allows initializa
tion and looping of data (upon an external signal) to be set up.

Data Analyzer
In addition to at-speed analysis, comparison and glitch detection,

the HP 8182A also measures multichannel output timing like propa
gation delays because the sampling point is variable. For investiga
tions in e.g. the setup/hold interval, a real-time compare mode
examines data stability throughout a programmable window: any
deviation from the expected state is displayed and error signals permit
operations such as 'stop on error' for trapping sporadic faults.

Specifications
Specifications apply for operating temperatures from O°C to 50°C.

HP 8180A/8181A Data Generator/Extender
Memory and Channels
Memory depth: 1024 bit/channel
Number of channels: up to 64 using HP 8180A with two HP 8181 A
Extenders. Up to 128 channels with 2 sets of equipment in parallel
operation.
HP 8180A Channels
RZ (return-to-zero) channels: independent variable delay and
width in each of up to 8 channels.
NRZ (non-return-zero) channels: Up to 16 channels minus the
number of RZ channels. Fixed timing.
Strobe channel: NRZ data or clock. Fixed timing
Clock channels: independent delay and width in each of 2 channels.
Clock I can be selected to run continuously in Break state (see 'Cycle
modes').
HP 8181A Channels
NRZ: up to 24 channels. Fixed timing within an Extender, group de
lay with respect to HP 8180A.
Memory Loading

Codes: bin, oct, hex, dec (address codes: oct, hex, dec).
Entry: Keyboard or HP-lB.
Displayed channel order: user-defined.
Line edit: insert, delete, macro.
Channel edit: clear, set, copy, prbs, counts, entry mask.

Cycle Modes
Single, Auto, Initialization + Auto. Gated, Initialization + Gated.

(Initialization data is output at the beginning of the first cycle only).
Break state: implemented by manual or external BREAK command
or by strobe channel bit. Data is held at current address. Manual or
external RUN command cause same cycle to continue.



HP 8182 Data Analyzer

Cycle Modes (Cont.)
Stop state: implemented by manual or external STOP command.
Data is held at current address and the cycle is terminated. Manual or
external RUN command trigger a new cycle.

Timing
External clock: 0 to 50 MHz.
Delay
(relative to external clock): 0.0 ns to 1 s, max 95% period - 1 ns
Compare window width: 10.0 ns to I s, max 95% period - 9 ns
Channel skew: ::; 2 ns
Resolution: 3 digits (best case 100 ps).
Accuracy: ±5'1'0 of programmed value ± Ins.
Internal clock: I Hz to 50 MHz (I -2-5) steps).

Memory and Channels
Memory depth: 1024 bit/channel
Number of channels: up to 32. Can be doubled by parallel opera
tion of two HP SI82A's.
Expected data memory: 1024 bit/channel, segmentable.

Codes: bin, oct, hex (address code: dec).
Entry: Keyboard, HP-IB or read-in from DUT.
Displayed channel order: user-defined.
Line edit: word mask (don't care), insert, delete.
Channel edit: clear, set, copy, mask (don't care), exchange.

$55

$55

$S5

$75

$75

$105

$75
$75
$60

$S50

$J05
$370

$1300
$4300

$70
$100
$240

$2120

$1,300

$2,300
$5,500
$9,400

$2,300
$15,800

$5,100

Price
$15,900

HP 8180Al8181A18182A Accessories
HP 15406A SlS2A clock probe (supplied)
HP 15407A SJ S2A cable set with probes for 4 data
channels (supplied)
HP 15408A 5 plug-on grabbers with ground leads (sup
plied with 81S2A and 15413A)
HP 15409A 5 plug-on BNC adaptors
HP 15410A 5 plug-on 5MB adaptors
HP 15411A 5 plug-on coax open-end adaptors
HP 15413A Tri-State Pod
Each Pod includes a set of grabbers (HP I 5408A)
HP 15414A Tri-State Unit 4-24 channels. levels
programmable via 8JSOA/SlSJA, selectable inhibit
conditions
HP 15415A 5 plug-on mini probes (for HP 10024A IC
test clip)
HP 15416A cable for parallel operation of 2 each HP
81S2A
HP 15421A cable for parallel operation of 2 each HP
SISOA
HP 15422A SI80A cable set for clock I, clock 2 and
strobe (supplied)
HP 15423A 8Ig0A/SI A cable set for 4 data channels
(supplied)
HP 15424A Performance Board
HP 15425A Test Head
HP 15426A 20 solder-in receptacles (supplied)
HP 15427A OUT Board
HP 15428A
20 dual-in-line relays for use with HP 15425A Test
Head, maximum current 250 rnA
HP 81800A Software Pac for series 200 controller

Information
For more detailed information the following publications are avail

able: Product Brochure (5952-954S), Application Note (5952-9549),
HP SISOA/SIA Technical Data (5952-9550), HP 81S2A Technical
Data (5952-9551), HP 15413A/14A Technical Data (5952-9556),
HP 15424A/25A Technical Data (5952-9562), HP 81S00A Soft
ware Pac (5952-955S), Ordering Guide (5952-9563).

Please refer also to chapter Components & Semiconductor Mea
surement for detailed information of Digital Circuit Test Sy~tem HP
SISOOS (page 369).

Inputs
Data: 6 different thresholds or dual threshold pairs can bc defined and
assigned to any number of individual inputs.
Clock: programmable threshold and selectable slope (positive, nega
tive, both).
Input Impedance: I MOhm, <7pr.
Control signals: (I 00 kOhm / 50 Ohm selectabel input impedance)

Trigger arm and ext stop signals: independent programmable
thresholds and selectable slope (positive, negative, don't care).
Trigger qualifier and clock qualifier signals: independent
programmable threshold and selectable levels (high, low, don't
care).

Threshold range: - J0.0 to +J0.0 V.
Dynamic range: threshold ± 10 V.
Resolution: 3 digits (best case 10 mY).

Trigger
Trigger arm, word and qualifier, digital filter (I to 16), clock and

qualifier, delay (0 to 65535).

Ordering Information
HP 8180A Data Generator" (includes S NRZ chan
nels)

Opt 001 4 additional NRZ channels
Opt 002 4 additional RZ channels

HP 8181A Data Generator Extender (includes 8 NRZ
channels)

Opt 001 4 additional NRZ channels
HP 8182A Data Analyzer" (includes S channels)

Opt 001 8 additional channels
•HP-IB cables not included

(3 + I 0.5 ampll) ns

High-impedance load
-1.00 to +17.0 V
-2.00 to +16.0 V

3 digits (best case 20 mV)
\.0 to 17 V

High level:
Low level:
Resolution:
Amplitude:
Transitions:
10% to 90% (3 + I0.2 ampll) ns
20% to SO% at ECL levels: 1.5 ns
Strobe: ECL/TTL selectable

Outputs
Output impedance: 50 Ohm
Data and clock: 4 different high level/low level pairs can be defined
and assigned to any number of individual outputs. Each channel has
independent normal/complement switching. Common 'off '.
Read-out: can be selected for 50 Ohm or high impedance load (com
mon selection for all channels).

50 Ohm load
-1.50 to +5.50 V
-2.00 to +5.00 V
3 digits (IO mV)

0.5 to 5.5 V

Timing
Clock period: 20 ns to 950 ms (1.05 Hz to 50 MHz). Ext clock 0 to
50 MHz.
Delay
(relative to strobe channel): 0.0 ns to 950 ms, max 90% period -18ns.
Width: 10.0 ns to 950 ms, max 90% period -8ns.
Skew: :;2ns for NRZ channels and RZ channels programmed for
zero delay.
Resolution: 3 digits (best case 100 ps).
Accuracy: ±5'1'0 of programmed value ± Ins.
Jitter: ~0.2% + 100 ps (+ additional 50 ps for delay and width).

Modes
Analysis I store-and-compare: synchronous sampling with varia
ble analog sampling point delay or asynchronous sampling. Compari
son with expected data, if required.

Displays: state list, timing diagram, or error map.
Glitch detection: down to 5 ns. Memory depth is halved when
glitch detection is selected.
Trigger condition: tan be selected to start or stop analysis.

Real-time compare: comparison of actual with expected data
throughout a time window. Window has variable analog delay and
width. Real-time and latched error output signals are provided.

Display: error map.
Trigger conditions: starts comparison.



DATA GENERATORS & DATA ANALYZERS
50 MHz Digital Signal Generator
Model 8175A

• 24 channels/1Kbit ea/50 Mbit ea
2 channels/8Kbit ea/100 Mbit ea

• Virtual Memory Expansion
255 memory segments sequencing

• Programmable Pattern Durations
20 ns to 9.99s range/10 ns res.

HP 8175A with output pods (15461A/15462A), trigger pod
(15463A) and accessories (left to right: 15408A, 15411 A,

The HP 8175A delivers high-speed parallel and serial data with
programable patterns, adequate for at-speed testing of most of pres
ent and future logic circuits. Individually Programmable Pattern
Durations permit complex timing set-ups for simulation of extreme,
asynchronous timings without wasting memory. Virtual Memory Ex
pansion allows very long data sequences by branching to up to 255
user-definable memory segments. Interaction with a device under test
provides for simulation of a wide range of data paths in digital sys
tems. Output pods provide the appropriate levels for most logic fami
lies and flexible interface adaptors ensure the specified signal quality
at the probe tip, a precondition for reliable results.

A Fine Timing option (opt. 00 I) enhances the timing resolution
provided with Programmable Pattern Durations in order to delay four
channels with 1001'S steps.

• Interaction with DUT
8 Bit Trigger/8 Flags

• Most logic families
TTLlCMOS/ECLlvariable

• Manual and automated operation
CRT, mass storage, hardcopy, HP-IB

e

15415A, 15409A, 15410A, 15429A, 10230-62101; 15429A and
10230-62101 are standard, others are optional). Not shown: de
tachable pouch on top of instrument for accessories storage.

Operational convenience is stressed through a large, menu driven
CRT. a comprehensive data editor including waveform graphics and
the capability to directly access (via HP-IB) a printer for documenta
tion and a flexible disc drive for use as a test data library.

In Engineering Test. this versatile feature set provides early simu
lation of not yet available elements, speeding design cycles through
reduced integration time at the circuit and system level.

In Production Test and lncorning, automated at-speed testing at
the module and system level results in early failure detection, thus
reducing production cost and improving quality.

Combining the HP 8175A Digital Signal Generator with a HP
1630/31 family logic analyzer results in a complete Stimulus - Re
sponse measurement system. For more information on the HP
1630/31 family logic analyzers refer to the respective pages in this
catalog.



Data Page: Pattern Set-Up
Data can be entered and displayed in various codings. Channels to

be displayed can be selected. Comprehensive data editing support is
provided. For instance, segments of data can be moved or copied to
other memory addresses or, data segments can be 'block modified'.
Easy exchanging of data between channels avoids having to rearrange
probes at the test fixture. Also fixed patterns such as up and down
counters with selectable start and stop address are loaded with a few
keystrokes.

Control Page: Flag Assignment
This example shows how trigger words can be assigned to initiate

certain output flags. The patterns marked with an asterisk (*), for
instance 00000001, would always initiate flags, in this case the pat
tern 11010100. Note that in parallel status control functions can be
performed (like START, STOP, CONTINUE, JUMP A/JUMP B.
TRI·STATE ON/OFF).

Data Page: Waveform Set-Up
All codings from the Pattern Set-Up page will be automatically

converted into a timing diagram when switching to this page. Or, the
data can be set-up from scratch or easily edited in terms of
waveforms. User-definable labels identifv 8 or 16 channels on one
screen. Zooming the waveforms permits precise positioning of cursors
and relative time calculations between pulse edges.

Program Page: Segment Assignment
This page gives an example of how pattern sequencing can be de

fined. Up to 255 segments of data memory can be defined by first and
last addresses or labels in the 0000 to 1023 address range. During
data execution the segments are real-time sequenced in the given or
der thus expanding the memory depth virtually far beyond the physi
cal depth of 1024 data patterns.

Ordering Information

HP 8115A Digital Signal Generator
incl. 4 ea 15462A (TTL/CMOS Data Pods) +1 ea
15463A (Trigger Pod)
Options:
Opt. 001 Fine Timing; 4 channels, 100 ps delay
Opt. 004 Deletes standard pod set (order pods sepa
rately)
Opt. 908 Rack Flange.Kit (PN 5061-9678)
Opt. 910 Additional Operating I Programming / Serv
ice Manual
Opt. 916 Additional Operating and Programming
Manual
Pods:
HP 15461A ECL POD (fixed Ecllevels, includes I ea
HP 15429A)
HP 15462A TTL/CMOS Pod (progr. High Level, incl.
1 ea HP 15429A)
HP 15463A Trigger Pod (includes lead set and probe
tip)
Adaptors for HP 15461A and HP 15462A:
HP 15408A plug-on grabbers with ground leads, 5 ea
HP 15409A plug-on BNC adaptors, 5 ea
HP 15410A plug-on 5MB adaptors, 5 ea
HP 15411A plug-on coax open-end adaptors, 5 ea
HP 15415A plug-on miniprobe, useable with HP
10024A IC clip, 5 ea
HP 15429A solder-in receptables (standard accessory,
5x2 ea)
HP PN 15463·63201 lead set (for HP 15463A, stand·
ard accessory)
HP PN 10230-62101 probe tip (10 ea necessary for HP
15463A)
HP 15430A cable for master-slave operation of 2 ea HP
8175A
HP 10062A Protective Cover (protects fron t cover)
Recommended Peripherals:
HP 2225A ThinkJet (inkjet graphics printer)
UP 9122D dual, double-sided 3.5 inch flexible disc
drive
HP 10833A/D 1 meter (3.3ft)/0.5 meter (1.6ft) HP·IB
cable

$15000

SIIOO
$-4950

$35
$110

$35

$800

$1100

$550

$75
$75
$75
$60
$75

$40

$65

$3

$75

$75

$495
$1390

$80



DATA GENERATORS & DATA ANALYZERS
50 MHz Digital Signal Generator
Model 8175A (cant.)

110 ns
Ii ILS
Ii 00 ILS
110 ms

Specifications and Characteristics
Specifications apply for operating temperatures from 0 C to 55 C.

Parallel I Serial Data Generator
Number of channels: 24 parallel, 2 serial
Bits per channel: 1024 parallel, 8192 serial
Max. NRZ Bit rate per ch.: 50 Mbit/s parallel, 100 Mbit/s serial
Pattern Duration (with internal clock):

In Parallel mode the duration of each individual pattern is
programmable. In Serial mode the duration of the data bits is
programmable with successive bits always having the same duration.
The duration is equal for all channels.
Range/Resolution: (\0)*,20 ns - 9.99 J,LS

lOlls - 999 ILS
1 ms - 99.9 ms
0.1 s-9.99s

·10 ns in serial mode with fixed timing

Accuracy: ±0.05% of progr. duration ±2.5ns
(asynchronous start)
±0.5% of progr. duration ±2.5ns
(synchr. start, clock calibration)
±3.0% of progr. duration ±2.5ns
(synchr. start, no clock cal.)

Jitter (max.): 0.1 % of progr. value +150ps
Pattern Duration (with external clock): Period of ext. clock x 01

01 (Range) I Resolution:
(1 )2** to 999 I I period
1 000 to 99 900 I 100 periods
100 000 to 9 990 000 I 10 000 periods
10 000 000 to 999 000 000 I I 000 000 periods
•• Min. Pattern duration in parallel mode 20ns, in serial mode 10ns.

Clock
The clock has a programmable period. It is available on line 7 of

the pod for the output flags. In serial mode an additional Clock is
available providing a pulse at every bit.
Period (with internal clock):
Range / Resolution: 20ns - 9.99ILs lIOns; 2ILs - 999ILs I Ills
Accuracy: ±0.05% of progr. value ±2.5J,Ls

(asynchronous start)
±0.5% of progr. value ±2.5ILs
(synchr. start, clock cal.)
±3% of progr. value ±2.5J,Ls
(synchr. start, no clock cal.)

Period (With external clock): Period of external clock x 01
Range: m = 2,3,4 ... 999, 1000, 1100, 1200, ... 99 900
Skew (maximum time difference between the leading or trailing data
bit edges of the same memory address with Fine Timing off)

across ECL pods: ,;6 ns: typical .s;3 ns
across TTL/CMOS pods: ~7 ns; typical ~3 ns

Option 001 Fine Timing (can be retrofitted in HP
service office)
Parallel Data Generator
Channels: 0, 1,2 and 3 of pod 0
Delay (Range/Resolution): 20 ns to 40 ns liDO ps
Accuracy: ±5% of progr. value ±I ns
Serial Data Generator
Channels: 0 and 2 of pod 0
Delay (Range/Resolution): 0 ns to 20 ns 1100 ps
Accuracy: ±5% of progr. value ±2 ns

General
Dimensions (mainframe): 190mm high, 4260101 wide, 5840101
deep
Weight: Net 17.5kg (38.8Ib)
Power: 115/230 Vac; -22% + I0%; 48-66 Hz; 630 VA max.

HP 15462A TTL/CMOS Pod (Data Or Flag Output
Pod)
Number of channels: 8
Max. Bit rate per channel: 50 Mbit/s NRZ
Low level: ~0.7 V
High level (Range/Resolution): 2.4 V - 9.9 V 1I00mV
Accuracy: ±5% of programmed value ±300mV
(into open; pattern duration> 50 ns)
Programmed high level is valid for all pods, high level can also track
an external voltage applied to an individual pod.
Transition times (into open): .s;3ns + high level x 1.2ns/V

(into 50 pF): .s;9ns + high level x 1.8ns/V
Fan-out per channel (typical): 10 LS TTL
Overshoot, ringing (into open): ~ 20% of amplitude
Max. external voltage at outputs: - 3 V I +10 V
Disable/enable characteristics (Tri-State)
T(on), T(oft): .s;30 ns
Leakage current: S;20 uA
Residual capacitance: ,;40 pF
Tri-State input at the output pod (TRIS):
Impedance (typical): 10 kQ/50 pF
Threshold: 35% of programmed or external high level
Max. ext voltage at inputs (TRIST, HIL): 0 V to 10 V

HP 15461A ECl Pod (Data Or Flag Output Pod)
Number of channels: 8
Max Bitrate per channel: 100 Mbit/s NRZ
Low level: .s; -1.60 V
High Level: ? -1.02 V
Fan-out per channel (typical): 5 EeL
Transition times (20% - 80%; into 22pF): ,;3 ns
Overshoot, ringing: S;20% of amplitude
Max. external voltage at outputs: ± 5 V
Enable/disable characteristics (ECL common LOW):
T(On), T(Off): <; 15 ns
Enable/disable input
Impedance: 60 kQ I 50 pF
Threshold: ECL compatible
Max. ext. voltage at input (EN): OV to -5V

HP 15463A Trigger Pod (Trigger Word Input Pod)
This pod is used for external status and output flag control.

Max. clock rate: 25 MHz
Impedance: 100 kQ I 5 pF typo
Threshold (Range/Resolution): -9.9V to 9.9V IlO0mV
Accuracy: ±2.5% ±120 mV
Min. overdrive: 250 mV or 30% of input amplitude, whichever is
greater
Min. swing: 600 mVpp

External Input (BNC)
This connector can be used to start I stop datacycling with select

able transitions.
Impedance: 10 kQI 50 pF
Threshold (Range/Resolution): -9.9V to +9.9 V1100 mV
Accuracy: ±5% of progr. value ±250 mV
Min. swing: 600 mV pp
Min. overdrive: 250 01V or 30% of input amplitude
Max. input voltage: ±20 V

External Clock (BNC)
Clock rate (Range): DC to 100 MHz
All other specifications see External Input (BNC).

External Reference (BNC)
Input characteristics: LS TTL compatible



DATA GENERATORS & DATA ANALYZERS
9·8it Parallel, 32·8it Serial, 50 MHz Word Generator

Model8016A

• 2 complementary outputs per channel, RZ/NRZ for
mats

• Variable RZ width, 4 delay channels

• Channel serializer
• TTL/ECL output levels selectable
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HP 8016A

The HP 8016A is a 9-channel data generator capable of serializa
tion up to 256 bits. For the digital designer the HP 80 16A is a natural
companion to multichannel data display devices such as logic analyz
ers. As a bench or systems component, the HP 8016A provides
programmable digital patterns plus adjustable timing parameters
necessary for testing ICs and circuit boards.

Functional Test
Bit pattern programmability combined with fast cycle time (50

MHz clock) make the HP 8016A especially effective in simulating
worst case conditions, e.g. high speed IC testing. The HP 8016A saves
time in component evaluation environments because test setups can
be rapidly built and reconfigured to meet the demands of testing small
quantities of a wide variety of IC types.

Data Outputs: (50 n source into 50 n load).
Format: independent RZ/NRZ selection in each channel.
RZ width: single continuous adjustment in ranges 10-100 ns,
O.I-IIlS.
Width jitter; s02% + 50ps

Complement; simultaneous normal and complement outputs for
each channel.
Delay; channels 2, 4, 6, 8 can be delayed independently within the
ranges 0-100 ns, 0.1-1 IlS with respect to odd channels.

Jitter: S 0.1% + 5 ps
Skew (undelayed): ± I ns

Levels: ECL/TTL selectable
Transition times: s 3.0 ns (ECL S 2.5 ns)
Bit Rate
Internal: 0.5 Hz to 50 MHz.
External: dc to 50 MHz, or manual.

add $48

Price
$8700

add $800
add $65
add $35
add $90

Parametric Test
Complete testing of digital circuits and systems requires not only

digital patterns for functional test but control of the analog parame
ters of the pulses as well. Adjustable pulse widths, levels, and in
terchannel delays contribute to measurements such as setup and hold
times, clock pulse width sensitivities, and system sensitivity to propa
gation delay variations. To meet these testing requirements, the HP
8016A includes 6 independent delay circuits. Output levels of the HP
8016A's 50 n output amplifiers are selectable for ECL or TTL test
specifications and can be adjusted. In addition, a choice of RZ or
NRZ formats with variable RZ pulse width is provided.

Specifications
Data capacity: 8 data channels plus I strobe channel, each 32 bits. 8
data channels can be serialized as four M-bit channels, two 128-bit
channels or a single 256-bit channel.
Data loading: address channel, enter 32 serial bits in that channel.
Alternatively, address parallel word, enter (max 8) bits in that word.
Addressing/entry by pushbuttons/LEDs or via HP-IB (option 001).

Data Cycling
Auto: Sequence recycles continuously.
Single cycle: Sequence is triggered/gated by external pulse/level.

General
Operating temperature: O°C to +50°C.
Power: 100/120/220/240 Vrms; +5%, -10%; 48 Hz to 66 Hz,

200 VA (maximum)
Weight: net, 14.5 kg (32Ib). Shipping 16 kg (35.3 lb).
Size: 177 H x 426 W x 422 mm D (7" x 16.8" x 16.6").

Ordering Information
UP 8016AWord Generator
Opt 001: HP-IB for data loading*
Opt 907: Front Handle Kit (Part No. HP 5061-0090)
Opt 908: Rack Flange (Part No. HP 5061-0078)
Opt 909: Opt 907, 908 combined (Part No. HP 5061
0084)
Opt 910: Additional Operating and Service Manual
•HP-IB cables: Refer to page 121.



OATA GENERATORS &OATA ANALYZERS
Logic Pattern Generator
Model 8170A

• 32k memory
• 8 bit/16 bit parallel output

• 2 wire/3 wire handshake capability
• Internal and external addressing
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HP 8170A

add $190

add $80
add $70
add $65

$320
$320
$320
$320
$150

$3

Parts, memories and peripherals can be verified at all stages in design
and production because the HP 8l70A allows testing in isolation
from the system. Busses or devices can be stimulated synchronously
or asynchronously with data from the HP 8170A's memory. Address
outputs (Option 002) allow writing into a RAM for subsequent com
parison on e.g. a logic analyzer. In external address mode, software
can be setup, verified and modified in the HP 8l70A before commit
ting ROM's.

The HP 8170A memory can be programmed manually, via HP-IB
or by selecting one of the fixed patterns. User codes can be used di
rectly because conversion is handled automatically.

Specifications
Memory: 32 kbit, 8- or 16- bit width, selectable. Freely program
mable or selectable patterns (Set/reset/prbs/count up/down).
Address Modes

Internal: ascending seq uence between user-defined addresses.
External: IO-line address plus 4 enable lines. Max rate 2 Mbit/s.

Clocking
Internal: 20 Hz to 2 MHz in 5 ranges.
External: dc to 2 MHz.
Manual: forward/backward data stepping.
Handshake: 2-wire/3-wire (IEEE 488) selectable.

Cycle Modes (applies to Int Address mode)
Auto cycle: data cycled continuously.
Single cycle: data is cycled once per Start In command.

Outputs
Data: 8 or 16 lines, selectable. Pos/neg true selectable.
Control: data Valid. Pos/neg true selectable.
Status: 2 lines indicate whether data is clocked, static or off.
Levels: TTL or adjustable + 3 V to + IS V.
Address (via opt 002 pod): 10 lines, +2.4 V true, +0.5 V false.

Inputs
Address: 10 lines (12 lines in Opt 00 I).
Control: ready for Data and data accepted lines.
Enable: 4 lines.
Levels: high +2.0 V, low +8.0 V.
Remote control: HP-IB, RS-232C (CCITTV.24).

HP-IB
Interface functions: SH1, AHI, L4, SR1, RLI, n, PPO, DCO,
DTO, CO.

General
Power: 100/120/220/240 V rms; +5%, -10%; 48-66 Hz, 110 VA
max.
Operating temperature: O°C to 55°C.
Weight: net II kg (24.3 lbs). Shipping IS kg (33.2 Ibs).
Dimensions: 133 H x 426 W x 422 mm D (5.2" x 16.8" x 16.6").

Ordering Information Price
UP 8170A Logic Pattern Generator"" $6.700
Opt 002: Address Driver Pod (HP 15452A) add $470
Opt 907: Front Handle Kit (HP part number 5061- add $55
0089)
Opt 908: Rack Mount Kit (HP part number 5061- add $32.50
0077)
Opt 909: Opt 907, 908 combined (HP pin 5061-0083)
Opt 910: Extra Operating and Service Manual
UP 15457A Pod Connector (Pods can be easily plugged
into DUT when this accessory is wired in)
UP 15459A 1.5 m pod extension cable

Supplied Accessories
UP 15453A Address input pod
UP 15454A Control Pod
UP 15455A Data Pod (DO-D7)
UP 15456A Data Pod (D8-Dl5)
UP 15458A Snap-on Assembly (one per pod)
UP 10230--62101 Hook-on Clip
.. For more on these codes reter to [he HP-IB section of this catalog.
, 'HP-IB cables not furnished. see page 121.



DATA GENERATORS & DATA ANALYZERS
50 MHz Serial Data/PRBS Generator

Model8018A

• 2048 bit, dual channel memory
• Variable word and pattern length

• TTL, ECl, CMOS compatible
• Programmable, prbs and mixed data

HP 8018A

With 2048 programmable bits, and a choice of pseudo-random bi
nary sequences (prbs) ranging to over I Mbits, the HP 80 l8A is a
powerful stimulator for serial digital systems and devices requiring
high bit rate and fast pulses. Even preamble-data-post-amble data
link patterns are feasible by combining prbs and programmed data.
Useful synch outputs simplify testing by locking scope or analyzer to
unique points in the data stream.

For data link DATA Iw,1 PRBS !W2!WJ! PRBS IWL I
patterns,

WORD Jl fLJl Lmixed mode TRIG
inserts a prbs
after each PR8S ---lJ nodd word. TRIG

FIRST JL nBIT

For dual-channel applications, the memory splits so that the out
puts have independent I Kbits of data.

A high performance output amplifier adds to the HP 8018A's wide
applicability. It delivers clean, 6 ns pulses with repetition rates from
dc to 50 Mbits/s. Output amplitude is variable up to IS volts into 50
0. This enables you to directly drive logic circuits ranging from TTL
to CMOS. Output levels for emitter-coupled-logic (ECL) are also
provided.

To handle patterns for repetitive tests more conveniently, data can
be loaded via HP-lB (Option 001).

Specifications

Data Outputs

Channel A: simultaneous normal and complement outputs. ECL
levels or variable +15 V amplitude. Selectable 50 0/ I kO output im
pedance, RZ/NRZ format.

Data length: up to 1024 bit or (serialized with B data) 1025 to
2048 bit.
Transitions (50 0 into 50 0): S 6 ns (ECL ::; 5 ns)
Preshoot, overShoot, ringing: s 10% (ECL s 15%)

Channel B: normal output, 2.4 V (50 fl into 50 fl), up to 1024 bits,
RZ/NRZ selectable.

Bit Rate
Internal: 50 Hz to 50 MHz (40 MHz in Mixed mode), jitter 0.2%
External: dc to 50 MHz (40 MHz in Mixed mode) or manual.

Data Cycling
Auto: sequence recycles continuously.
Bit: bits are triggered/gated by external pulses/level.
Word: words are triggered/ gated by external pulses/level.
Frame: sequence is triggered/gated by external pulses/level.
Manual: switch triggers single bits/words/frame.

General

Power: 100/120/220/240 V rms; +5%, -10%; 48 to 440 Hz. 230 V
A max.
Temperature range: aoc to 50°C.
Weight: net 12 kg (26.5 Ibs). Shipping 16 kg (35.3 lbs).
Size: 133 H x 426 W x 422 mm D (5.2" x 16.8" x 16.6").

Data Capacity and Modes
Programmable memory: 2 channels, each I kbit, serializable.
Thumbwheel switches define data stream length or frame length (N
words of Mbits), and set up synch signals accordingly.
Prbs: pseudo-random binary sequences of 511, 1023, 32767 and
1048575 bits. Synch pulse at beginning of sequence.
Mixed: prbs is inserted after every odd-numbered programmable
word.

Ordering Information
HP SOlSA Serial Data Generator
Opt 001: HP-IB for data loading·
Opt 907: Front Handle Kit (Part No. HP 5061-0089)
opt 908: Rack Flange Kit (Part No. HP 5061-0077)
Opt 909: Opt. 907, 908 combined
(Part No. HP 5061-0083)
Opt 910: Extra Operating and Service Manual
• HP-IB cables: refer to page 121.

Price
$4700

add $700
add $55

add $32.50
add $80

add $38



PULSE GENERATORS
General Information

Analog and Digital Test
HP's pulse generators range from simple,

inexpensive units to high performance,
microprocessor-based instruments offering
precision pulse generation. Depending on
model, variable clock speeds to I GHz and
variable amplitudes up to 100 V arc availa
ble.

Pulse parameters are independently varia
ble for thorough characterization and worst
case testing. Variable pulse transitions per
mit parametric analysis like trigger circuit
hysteresis, and the fastest settings are ideal
for at-speed logic test and amplifier transient
investiga tions.

Pulse/function generators combine pulse
capability with all features expected of a
function generator. The benefits are high
flexibility for analog requirements plus an
entry into logic test.

Operating Comfort
Clear front panel layout, guided parame

ter selection, and error detection and recov
ery features, mean quick familiarization and
rapid, error-free use. In addition, great em
phasis is placed on ruggedness, reliability
and serviceability. The generators are devel
oped and produced using high quality stand
ard components and custom-designed ICs.
Resultant technical benefits are, for exam-

pIe, broad operating temperature range and
clean 50-Ohm output impedance.

Selectable polarity, complement and offset
help make hook-up simpler and, for further
flexibility, inverters, adders and splitters are
available (page 488*).

Complex waveform capability allows
glitches, ringing and multi-level signals to be
simulated. Constant numbers of pulses, unaf
fected by other parameters are available in
HP's counted burst mode.

Bench and Automatic Test
A new generation of very versatile models

offer good repeatability and high operating
comfort for fast, accurate testing. These in
struments also offer HP-IB which makes
bench automation a reality for time-consum
ing tests. Setup time is a minimum because
the syntax is simple and uses the same com
mand sequence as the front panel.

Straight-forward syntax helps develop
ATS software quickly; good repeatability
and error reporting eliminate the need for
software measurement loops. Specified per
formance over the entire O°C to 55°C oper
ating temperature range guarantees
reliability in system racks.

Time Synthesis (page 489*)
Time Synthesizers are mainly used in ra

dar and laser ranging, component and circuit
testing, and precise triggering and cali
brating applications. They give a precisely
timed output pulse with an accurate, adjusta
ble delay which may be incremented in steps
as small as 50 pico-seconds. A fixed, virtually
jitter-free insertion delay allows phase lock
ing to equipment under test.

Logic Capability
CMOS: HP 8011 A, 8015A, 8111A, 8112A,

8116A,8160A
TTL: HP 8012B, 8013B, 8015A, 8111A,

81l2A, 8116A, 8l60A.
lS-TTL: HP 8082A, 8161 A
ECl: HP 8082A (0.7 ns), 8080A (0.5 ns/0.2

ns, depending on configuration), HP
8l61A (0.9 ns). Figures in brackets are
the equivalent ECL switching time,
20% to 80% of amplitude.



PULSE GENERATORS
General Information (cont.)

Pulse Generator Selection Chart
Pulse Generators Pulse/Function Generators

~iJ1I!!;. ~i!!l!t. ~II~E. ~ ..· : · :

HPModel 2148 80058 80llA 80128 80138 8015A 8082A 8OS0A 8ll2A 8160A 8161A 8111A 8116A 8165A
Page 483 484 484 485 485 486 487 488 478 480 480 461 459 458

Timing
Max frequency (MHz) 10 20 20 50 50 50 250 30011000 50 50 100 20 50 50

Transition time (ns) 15 10 va, 10 5va' 3.5 6 var 1vaT 0.8/0.3 5 var 6 var 1.3 var 10 6 5

Var width (ns) min 25 25 25 10 10 10 2 Sp Opt 10 10 4 25 10 10

Square/duty cycle (%) ).10 Sq Sq Sq Sq Sq Sq Sq 1-99 10-90 10-90 20/50/80

Variable delay · · · · · · · · · ·
Output (max values are q,oted: see SPjClfic3tions fir conditionS)'1
Amplitude IV) 100 10 16 10 10 30 5 412.4 32 20 5 32 32 20

OffsetlWindow (V) ±4/±10 ±2.5/±7.5 ±2.5/±7.5 ±28/±16 ~2I±5 ±2/±4 ±16/±!6 ±20/±20 ±5/±5 ±16/±16 ±16/±16 ±10/±1O

Format I +/- I · I . I · · · · · · · · · · ·• = posrtive, negative, symmetrical, normal and complement formats.

Outputs I + and - 1 1 + and- 2 I Configur· 1 2-chan 2-chan 1 1 1
able option option

Additional outputs TIl TIl Compl Compl

Operating Modes
Trigger · · . · · · · · · · · · ·Ext Width · · · · · · ·
Gate · · · · · · · · · · · · ·
Ext burst Option Option Option · · · Option Option ·Int burst Option

Double pulse · · · · · · · · ·Control (Modulation)
Modes · · · ·

Pulse Generator Definitions

IIINGlMG\+I/£)...'"

Listen Time: The time an instrument occupies the bus to receive and verify
a messaQl3. The NRFO signal is lIctive during this period.

Settling Time: The time taken by the in~trument to execute an HP-IB
message, and for the outp.... t to seule within the accuracy specification,
NRFD inactive.

Execution Time: The sum or Li;ten Time and Settling Time.

Talk Time: The time an instrumentpccupies the bus to output a specified
string. Output data is tvpically Instrument error status. or current or stored
paraml!ters.

HP·IB Programming Times

Olltput Impedance/Resistance: Effective pulse source impedance/de resistance.

Reflection Coefficient: Reflection at pulse generator output expressed in
percent of incident pulse amplitudt. (Test pulse edges correspond to genelll
tor's fastest transitionsl.

Repeatability: When an instrumttlt
operates Ilnder the same environ
rrental conditions, and with tile
same settings, the .... lI\ue of a para
rreter wHllie within e band inside
the accuracy window. flepeatabiliW
defifles the widt/1 of this band.

Duty Cycle: Percentage rlltio of pul$ll width to period. In pulse/function
generators, this term is aim u;ed to define sine ilnd triangle symmetry.

--l \----WI(lTlf

-fL--=---JL
I I PEIllOO ( i

~
'i:1
I I
I ,

Prestloot, Overshoot, Ringing: Pre
shoot and overshoot are peak
distortions preceeding/following
an edge. Ringing is the positi....e
peak and negative peak distortion
lll\c1uding ove~oOI, on pulse top
or base. A. combined prashoot
O'.'ershoot, ringing specification of
e.g. l 5 % Impli~S:

• Overshoot/undersnoot < 5 %,
• LargEl$t pulse-top oscillation < ± 5 %,

of pulse amplitude.

'Pulse generators utle tJils,lin, affset.

Function rjenerator out{JIJtJ are

symmerrical and CDflSeqU,ntly use
me<1ianoffser.

Jitter: Short-term instability of one event with re5pect to another. Unless
stated otherwise, value is Pop, expressed as a percentage of the main
parameter.

Pulse Level: High level and low
level. Any limitation is expressed
by an amplitude speCification

~

n-s:lr'i----
---1-" ----

~-~-I 1---

""""

Pulse Amplitude (alternatille
to level definition): Pulse
amplitude and offset" are
specified. Anv limitation is
eJl;pressed by a window (max
high level, min lowlevell.

Stability: Long-term average instability, e)(pre~d as percentage of main
parameter over a specific time duration, e.Q. hour. year. Excludes jitter.

----- ----.,..rJ--lf-:---~-.~---
\ \ Jrm::JI

Linearity: Peak deviation of an
edge from a straight line through
l:~ 10 %- and 90 %-amplitude
points, expressed as percen-
tage of pulse amplitude.

T..nsition Time: Interval between
the 10 %- and 90 %-amplitude
poin'a 01"' the leedingftrailing_.

Pilhe Delay: Interval between leading edge medians of trigger output
pulse and output pul~e.

OO\.lbie Pillse: Interval between leading edga medians of the double pulse.

Interchor"lnel DslaylSkew: Interval between corresponding lead ing edge medians

Pul'Se Width: Interval bt:lv.een leading· and trailing-edge medians.

Additional Information for Pulse Generators with Variable Transition Time~

Pulse Width: The specified and dis·
played lIalue is that obtained with
fastest edges; essentially equal to
the interval from the start of the
leeding edge to the start of the
trailing edge.

Sy designing so that the pul~e

~ges turn abo\Jt their ~tart points,
the interval from leading edge start
to trailing edge start stays unchan
ged'" when transition times are
vilried. This Is more convenient for
programming and the width display
is easy to interpret

·'n /XiJCllCe. stilT( poinls may shlfl

with ch8f1(}f1 IT) 'ramillon lime. STAAT_POnlT
Si-l1fT\RO\.L-OFFI

De'av, The ,padfied aod d"pl'ved ~~rtj!(I
lIaJu~ IS thatobtalnoo With the /!t~j r!!:t
fastes.t leading edge. For a ilOY/er £llSR.A~ E~ I ~
edge, the actual delay exceeds $-OE_LAY___ /

the displayed delav bV the :
combined shift of !itar!- } ,=N
point and median.

Time Reference PClint~ Median (SO % amplitude point on pulse edgel.

Pulse Period: The time interval between 1he leading edge medians of
consecuti....e trigger output pulses.

Tri9lJ6f Delav: Interval between trigger point of input signal and the
trigger outP\Jt pulse's leading edge median. Applies in trigger, external
width, gate and buBt mo~.

!Cl- ntlSfIONf ....y8t
~ _ \-""'-SUI!oJECTTOATlIlCIGEIl

::::;'Ii;.. :,- ~,:"""..~
I OELAY

Tl'lIOGER 1-----------

"""'" ,L....-------
: _A,I~_~Y_~g[--- :::r--L



PULSE GENERATORS
Programmable Low Cost Pulse Generator
Model 8112A

• Full pulse capability
• Modulation
• Ramps and haversines

• Width/duty cycle
• Device protection
• Error recognition and self test

HP 8112A

Prices
$4775

add $48
$3~

$49
$30
$25

The HP 8112A is fully programmable 50 MHz pulse generator
with 5 ns transitions and 32 Vpp (into open circuit) max output am
plitude. All pulse parameters are variable including delay and double
pulse spacing.

Besides the comprehensive trigger modes, external modulation ca
pabilities extend applicability. 3-level signals and upper level, width,
period and delay-modulated signals are available. These can be com
bined with the trigger modes so that complex real-life signals like
modulated bursts are simulated easily.

Step response and trigger hysteresis measurements require fast
transitions or sawtooth signals as obtained in the HP 8112A's linear
transition mode--either fixed 5 ns or variable from 6.5 ns. The new
cosine transitions, also variable from 6.5 ns, mean that band·filtered
signals are now just as simple to obtain.

Sensitive devices are protected by programming output limits and
the upper level can be controlled by the device supply. Also, constant
energy or constant width can be programmed.

Dual channel operation is feasible by operating HP 8i12A's in a
master / slave combination.

For really easy operation a green button gives error-free settings. A
new softkey operating concept plus detailed error recognition make
the HP 8112A's powerful versatility easy to handle.

Specifications
Specifications apply with 50-ohm load, and temperatures in the range
O°C to 55°C.

Timing (specifications apply for min transition times)
Period: 20.0 ns to 950 ms.
Delay: 65.0 ns to 950 ms.
Double pulse: 20.0 ns to 950 ms.
Width: 10.0 ns to 950 ms.
Accuracy: ± 5% of progr value ± 2 ns (delay: ± 4 ns).
Duty cycle: 1% to 99% (Min: 10 ns. Max: period -10 ns).
Accuracy: ± 10% of progr value,
Pulse Characteristics (voltages double when driving into open
circuit)
Levels
High level: -7.90 V to 8.00 V.
Low level: -8.00 V to 7.90 V.

Accuracy: ± I% of progr value ± 3% amplitude ± 40 mV.
Settling time: 100 ns + transition time.
Transition times
Fixed: 5 ns
Linear and Cosine: 6.5 ns to 95.0 ms (max edge ratio 1:20 within a
1.5-decade range. Ranges overlap by 0.5 decade).
Accuracy: ± 5% of programmed value ± 2 ns.
Preshoot, overshoot, ringing: ± 5% ± 10 mV (variable transi
tions), ± 10% ± 10 mV (fixed transitions).
Output resistance: 50 ohm ± 5%.

Operating modes: Normal, Trigger, Gate, Ext Width (pulse resto
ration), Ext Burst (I to 1999 pulses).

Control (Modulation) Modes
Period, delay, width covered in 8 non-overlapping decades (max in
put frequency 8 kHz.).
High level: -8 V to +8 V, independent of progr low level (min input
transition 200 #s).

General
HP-IB: all keys programmable. Learn. status and error reporting ca
pability. Interface functions: SHI, AHI, T6, L4, SRI, RLl, PPO,
DCI, DTI.
Memory: retains current operating state. 9 store/recall locations, I
fixed set of parameters.
Repeatability: factor 4 better than accuracy.
Environmental
Storage temperature: -40°C to +65°C.
Operating temperature: O°C to 55°C.
Humidity: 95% RH, O°C to 40°C.
Power: 100/120/220/240 V rms; +5%; -10%; 48 to 440 Hz; 120 VA
max
Weight: net, 5.9 kg (13 lb). Shipping, 8.0 kg (18 lb).
Size: 89 H x 212.3 W x 450 mm D (3.5" x 8.36" x 17.7").

Ordering Information
HP 8lt2A Programmable Pulse Generator"
Opt 910 Extra Operating and Service Manual
HP 5061-9701 Bail Handle Kit
HP 5061-9672 Rack Mount Kit (single HP 81l2A)
HP 5061-9674 Rack Mount Kit (two instruments)
HP 5061-9694 Lock Link Kit (for use with HP 5061
0074)
• HP-IB cables not supplied. see page 121



linear Transitions
(upper trace) supply every
thing from fast pulses
through trapezoids to ramps
and triangles. These solve
the stimulus requirements
for such diverse applications
as transient response evalu
ation Schmitt trigger hys
teresis measurements,

component stress characterization and materials testing. Variable
transition times allow digital devices to be tested under the exact con
ditions specified by the IC manufacturer. Also, reflections caused by
mismatch can be reduced by increasing the transition times.

Cosine-Shaped Transitions
Selectable cosine edges reduce signal bandwidth for transmission

line testing. As shown in the lower trace in the above photograph,
even haversines (which are ideal for simulating radar and similar sig·
nals) can be generated when the pulse width is set equal to transition
time.

Delay Control Mode
Phase Modulated signals

can be simulated by con
trolling delay with an exter·
nal voltage. The lower trace
shows the effect on a doub
le-pulse signal.

Period Control
PLL tracking accuracy

and settling time can be
evaluated with the period
modulated signals (lower
trace) genera ted in the Pe
riod Control mode.

Flexible Transition Time Handling
allows excessive settings so that noise spikes (like those in the upper

trace) as well as triangular waveforms can be generated.

Counted Burst Mode
The external signal (up·

per trace) triggers a
counted number of output
pulses which can be used
for clocking digital devices
to an exact condition. The
External signal can also be
used to trigger single or
double pulses, or to gate
the output.

External Width Mode
The clean lower trace has

been recovered from the
noisy signal applied to the
HP 8112A's External In
put.

Width Control
As shown in the lower

trace, PWM control signals
can be simulated in this
mode. As in the other tim
ing control modes, the dy·
namic range is I: 10.

Dual-Edge Triggering
Both edges can be select

ed for triggering as well as
just positive or negative.
The lower trace shows how
a magnetic storage device
signal can be simulated by
applying a signal (upper
trace) simultaneously as
external trigger and high
level control voltage.

High-Level Control
In addition to producing

3-level signals like that in
the previous photograph,
high-level control mode can
be used for simulating
PAM signals and also for
protecting CMOS.



PULSE GENERATORS
Programmable Precision Pulse Generators
Models 8160A, 8161A

• 50 MHz repetition rate
• 6.0 ns variable transition time
• 20 V output amplitude

• 1-3% pulse parameter accuracy
• Full dual channel capability (option 020)
• 1 year recalibration period

EN.TRY
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DO

VERNIER

GO''''D
~ ~
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Picture shows 8160A
with Option 020, Dual Channel
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• 100 MHz repetition rate
• 1.3 ns variable transition time
• 5 V amplitude

• 1-3% basic timing accuracy
• Full dual channel capability (option 020)
• 1 year recalibration period
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SYSTEMS

Picture shows 8161A
with Option 020, Dual Channel



The HP 8l60A and 816lA are fully programmable pulse genera
tors designed for high performance applications on the bench and in
automatic test systems. Operation is made easy because the pulse pa
rameters are controlled independently and do not inter-react. Dual
channel options permit synchronous or complex waveforms to be gen
erated. With its 50 MHz repetition rate, 20 V output, and 6 ns varia
ble transition times, the HP 8160A is a general purpose pulse
generator. The HP 8161A covers the high end of technology with its
100 MHz, 5 V and 1.3 ns variable transition times. Measured be
tween the 20% to 80% amplitude points, these transitions are faster
than I ns and meet ECL requirements.

Bj
IA ADD B]

Transponder circuits
need accurate delays, often
with respect to a double
pulse interrogation signal.
In the HP 8160A, this is ar
ranged by operating one
channel in double pulse
mode and setting up the
transponder delay in the
other.

HP 8161A input pulse (upper) and
Eel memory output pulse (lower).

A critical test for digital
circuits and Ie's is its glitch
and noise sensitivity, which
can be easily performed
with the A ADD B mode.

~
IA ADD BI

Combining high programming accuracy with microprocessor
based control capabilities, pulses can be set up without a measuring
instrument. Pulse parameters are entered and displayed numerically,
and generated with a basic timing accuracy of 1-3%, depending upon
parameter.

An easy-to-use HP-IB interface brings high-accuracy pulses to au
tomatic test. All parameters and operating modes are remotely
programmable using straight-forward command sequences. Faster,
easier program generation and reduced software costs are direct ben
efits.

Precision Pulse Generation
Both models provide precision control over all parameters of their

output pulses. The HP 8160A's leading and trailing edge transition
times may be independently programmed down to 6 ns. The HP
8161A's transitions have a common control from 1.3 ns to 5 ns, and
are independent above 5 ns. Variable transition times are indispensa
ble when digital Ie's need to be characterized: either the Ie's data
sheeted input transition time is required, or the IC's functioning
range with various transitions needs to be evaluated.

Direct entry of the high and low levels of the output pulse enables
easy adjustment to the logic levels concerned. Pulse width is variable
from 4 ns (HP 8161A) or 10 ns (HP 8160A) to I s, giving a wide
range of duty cycle programmability. Delay shifts the output pulse in
relation to the trigger output or, in double pulse mode, defines the
pulse spacing.

In the dual-channel versions, double pulse can be selected in either
or both channels. This means, for example, that simultaneous clock
and data signals can be generated.

Complex Silgnals
Independent pulse parameters plus individual programmability of

the Option 020's dual outputs are augmented by the A ADD B mode.
Summation allows complex signals to be precisely and easily set up.
Here are some examples:

Counted Burst
Using Burst Mode, a predetermined number of pulses is generated

independent of frequency. Bursts from 0 to 9999 pulses in length may
be produced, and can be triggered via an external signal manually or
with an HP-IB command.

Wide Temperature Range for System Reliability
The HP 8160A's and 8161A's 0-50°C operating range ensures cal

culable performance. Indeed, temperatures will generally be between
20-40°C where there is no derating factor.

User Features
Fast, Reliable Setup

Microprocessor control promotes highly accurate pulses. Parame
ters are directly entered via the instrument's keyboard, and are then
displayed on numeric LED's with 3-digit resolution.

In bench applications, the vernier controls give a fine adjust capa
bility to "tweak-in" any pulse parameter. You can increment or dec
rement the selected parameter either in single steps or at speed.

Error detection by the microprocessor further simplifies pulse set
up by solving the old problem of incompatible settings. Should pulse
width exceed pulse period, for example, the microprocessor indicates
a TIMING error. All possible mis-settings are detected and the type
of error is indicated to aid rapid correction.

HP-IB Programming
Microprocessor control over all interface functions makes remote

programming as easy and straight-forward as manual control. The
instruments employ keystroke programming so that data entry via the
HP-IB is an exact simulation of manual entry. Bus commands for
each front panel key simply replace manual keystrokes.

Applications such as ra
dar coincidence circuits
and special codes in com
munications require 3- and
4-level signals. These are
conveniently generated by
combining channel A and
channel B pulses.

~
IA ADD BI

Parameter Storage
Complete parameter and mode information for 9 independent in

strument set-ups can be stored. Waveforms may be stored and recal
led either manually or via the HP-IB.

By utilizing a single command to recall an entire instrument set-up,
controller time is saved. In simple repetitive testing applications, stor
age of test waveforms gives a high degree of user convenience without
an external controller.

Specifications overieaf



PULSE GENERATORS
Programmable Precision Pulse Generators
Models 8160A, 8161A (cont.)

Learn Mode
When interrogated by the system controller. the instruments out

put a character string to the interface bus. This string completely de
scribes the pulser's current set-up or anyone of its stored parameter
sets. Using Learn Mode, you can enter and tryout waveforms manu
ally and then automatically transfer them via the HP-IB to the con
troller for storage in a program.

Verification Software for the 8160A
Test system accuracy is guaranteed by accessory software which

verifies the HP 8160A's performance standards. The software is fully
documented and comes recorded on a cassette suitable for HP Model
9825A Desktop Computer.

In the event of a failure, downtime is minimized because the soft
ware also delivers diagnostic information to accelerate repair and cal
ibration.

Specifications
(50-ohm source into 50-ohm load). Standard instruments are single channel. Option 020 provides independent dual channels with common pulse
period.

Timing (with minimum transitions) HP Model 8160A HP Model 8161A
Period

Range: 20 ns to 999 ms. 10 ns to 980 ms.
Accuracy: ±3% of progr value ±0.3 ns (period < 100 ns); ±3% of progr value ±0.5 ns (period < 100 ns);

±2% of progr value (period ;c 100 ns). ±2% of progr value (period ;c 100 ns).
Max Jitter: 0.1%of progr value +50 ps. 0.1 %of progr value +50 ps.

Delay, Double Pulse, Width
Delay Range: 0.0 ns to 999 ms. 0.0 ns to 990 ms.
Double Pulse Range: 20.0 ns to 999 ms. 8.0 ns to 990 ms.
Width Range: 10.0 ns to 999 ms. 4.0 ns to 990 ms.
Accuracy: ±1%of progr value ±Ins. ±1% of progr value ±1 ns.
Max Jitter: 01%+50 ps (:::999 ns); 0.1%+50 ps (:::999 ns);

005% (999 ns < -:::9.99 ~s); 0.05% (999 ns < -:::9.99 ~s);

0.005% (>9.99 ~s). 0.005% (>9.99 ~s).

Output Characteristics
50 llinto open

Output levels 50 II into 50 II or 1 kll into 50 II
High Level Range: -9.89 Vto 9.99 V. -19.7 Vto 19.9 V -4.95 Vto 5.00 V.
Low Level Range: -9.99 Vto 9.89 V. -19.9Vto 19.7 V -5.00 Vto 4.95 V.
Amplitude: 0.10 Vmin, 9.99 Vmax. 0.2 Vmin, 19.9 Vmax 0.06 Vmin, 5.00 Vmax.
Level Accuracy: =1%of progr value ±I%of progr value

=1% of ampl ±50 mV. ±3% of ampl ±25 mV.
Settling Time: 40 ns. 20 ns plus transition time.

Transition Times (10 - 90% amplitude)
Leading Edge: 6.0 ns to 9.99 ms. 1.3 ns to 900 )IS.

Trailing Edge: 6.0 ns to 9.99 ms. 1.3 ns to 900 ~s.

Accuracy: ±3% of progr value ±1 ns. ±10% of progr value ±1 ns.
linearity: ±3% for transitions> 30 ns. ±5% for transitions> 30 ns.

Preshoot, Overshoot, Ringing: ±5% of ampl ±10 mV. ±5% of ampl ±10 mV (may increase to ±IO% of
ampl ±IO mV for transitions < 2.5 ns).

AADD B: Adds channel Aand Boutputs (Opt 020 only). Adds channel Aand Boutputs (Opt 020 only).

Output Format: Normal/Complement Selectable. (Independently Simultaneous Normal and Complement Outputs. (Inde-
selectable in each channel in Option 020.) pendently selectable in each channel in Option 020.)

Source Impedance: 50 ohm/I kohm selectable. 50 ohm.

Operating modes: Normal, Trigger, Gate, Ext Burst (0-9999
pulses).
HP-IB capability: all modes and parameters can be programmed.
Talk mode for status, error messages, stored parameters.
Memory: 9 programmable locations*,

1 location for active operating state*,
1 location with fixed parameter set.

Capacity: 1 complete operating state per location.
*Battery back-up lor power-off storage

General
Recalibration period: 1 year.
Repeatability: factor 2 better than specified accuracy.
Operating temperature: O°C to 50°C (Specifications apply from
20°C to 40°C. Accuracy derating factors for ooe to 20°C and 40°C
to 50°C).
Power: 115/230 V ac + 10%, -22%,48-66 Hz; 675 VA max.
Weight: net 20.8 kg (46Ibs). Shipping 25 kg (55 Ibs).
Size: 178 H x 426 x 530 mm D (7" x 16.8" x 20.9").

Ordering Information

HP 8160A/8161A Programmable Pulse
Generator·
Opt 001: Rear panel inputs and outputs
Opt 020: Second channel (Rate common)
Opt 907: Front handle kit (P/N HP 5061
0090)
Opt 908: Rack flange kit (P/N HP 5061
0078)
Opt 909: Opt 907, 908, combined
(P/N HP 5061-0084)
Opt 910: Additional Operating Manual
08160-39910 Verification Software
(HP 8160A only).
• HP-IB cables not supplied, see page 121

Price

HP 8160A HP 8161A

$12,530 $14,850

r-./e N/e
$6,320 $6,680

$65 $65

$35 $35

$90 $90

$120 $150
$200



• High power 100 V, 2 A output
• 10 MHz repetition rate

PULSE GENERATORS
Fast, High Power Pulse Generator

Model 214B

• Constant duty cycle
• Counted pulse burst option
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Prices
$3820

add $475
add $55

Picture shows 214B with Option 001, Counted Burst.

The HP 214B pulse generator employs semiconductor technology for
high power pulse generation at up to 10 MHz repetition rate. Deliver
ing 100 V pulses with 15 ns risetimes, the HP 214B meets the speed
demands of today's applications.

State-of-the-art VMOS FETS used as current sources for the out
put amplifier tubes enable pulse width to be specified down to 25 ns.
The HP 214B is thus well-equipped for low duty cycle applications
such as laser diode pulsing or transient simulation.

Where changing duty cycle threatens destruction to the device
under test, the HP 214B Constant Duty Cycle (CDC) mode provides
device protection, In CDC operation the duty cycle, hence power, re
mains constant as frequency is varied. The HP 214B is itself protected
against excessive duty cycles via an overload protect circuit.

Easy operation is assured by the timing error indication. Calibrated
dials enable fast accurate adjustments. Operating into unmatched
loads, clean pulse shape is guaranteed by the low reactance 50 n
source impedance. Pulse distortions such as preshoot and overshoot
are specified as 5% at all amplitudes.

Specifications

Timing
Repetition rate: 10Hz to 10 MHz in 6 ranges. In 30 V-I 00 V
amplitude range, maximum rep. rate is 4 MHz. Calibrated vernier
provides continuous adjustment within ranges. Vernier accuracy:
±(I0% of setting + I % full scale). Period Jitter: :0:0.1% + 300 ps.
Pulse delay/advance: pulse can be delayed/advanced with respect
to the trigger output from 10 ns to 10 ms (Jo fixed delay of 45 ns) in 5
ranges. Calibrated vernier provides continuous adjustment within
ranges. Vernier accuracy: ± (10% of setting + I % full scale) + fixed
delay. Position Jitter: :0:0.1 % + 500 ps
Maximum pulse position duty cycle: ~50%
Double pulse: 5 MHz maximum in all ranges except 30 V - 100 V
range which is max. 2 MHz. Minimum separation is 100 ns.
Pulse width: 25 ns to 10 ms in 6 decade ranges. Calibrated vernier
provides continuous adjustment within ranges. Accuracy: ±( 10% of
setting + 1% full scale) + 5 ns. Width Jitter: :0:0.1 % + 500 ps.
Max. duty cycle: :::: I 0% for 30 - 100 V range. ~ 50% all other ranges.
Constant duty cycle mode (disabled in ext. trigger mode): duty
cycle of output pulse remains constant as the period is varied. The
duty cycle limits in this mode are typically 8% filled for the 10M - 1
MHz range (max. 4 MHz); 2.5% to 10% for I MHz -.1 MHz range;
.25% to 10% for.J MHz - 10kHz range; 0.1 % for all other ranges.
Calibrated vernier provides continuous adjustment within ranges.

Accuracy: ±(15% of setting + 1% offull scale).
Trigger Output

AmplitUde: :;.+5 V (50 ohm into open circuit).
Pulse width: IOns typical.

External Operating Modes
External Input (impedance 10 k ohm, dc coupled)

Repetition rate: dc to 10 MHz. Sensitivity: 500 mVpp, dc cou
pled.
Slope: pos. or neg. Trigger level: +5 V to -5 V adjustable.
Maximum input level: ± 100 V. Trigger pUlse width: :;. IOns.

EXT TRIG mode: an output pulse is generated for each input pulse.
GATE mode: gate signal turns on rep. rate generator synchronously.
Last pulse always completed.
BURST mode (optional): preselected number of pulses generated
on receipt of trigger signal. Number of pulses: I to 9999. Minimum
spacing between bursts: 200 ns.
Manual: pushbutton can be used for triggering single pulses (EXT
TRIG mode), generating gate signals (GATE mode) or triggering
pulse bursts (BURST mode).

Output
Amplitude: 0.3 V to 100 V in 5 ranges. Calibrated vernier provides
adjustment within ranges. Vernier accuracy: ± 10% of setting.
Source impedance: fixed 50 n nominal on ranges up to 10 V. Se
lectable 50 fl nominal or HI-Z on 10 - 30 - 100 V ranges (with 50 fl /
50 n"impedance, amplitude decreases to 5 . 15 - 50 V).
Polarity: pos. or neg. selectable.
Transition times: :'0, 15 ns for leading and trailing edges.
Pulse top perturbations: :O:±5% of amplitude.

General
Operating temperature: ODC to 55 DC.
Power: 100/120/220/240 Vrms; +5%, -10%,48 to 66 Hz, 360 VA
max.
Size: 133 mm H x 426 mm W x 422 mm D (5.2" x 16.8" x 16.6").
Weight: net 13.6 kg (30 Ib). Shipping 15.6 kg (34.3 lb).

Ordering Information
HP 2148 Pulse Generator
Opt 001: Counted Burst
Opt 907: Front Handle Kit (part number HP 5061
0089).
Opt 908: Rack Mount Kit (part number HP 5061- add $32.50
0077).
Opt 909: Opt 907, 908 Combined (part number HP
5061-0083).
Opt 910: extra Operating and Service Manual



PULSE GENERATORS
20 MHz Pulse Sources
Models 80058, 8011A

• Dual outputs, + 10 V and -10 V
• TTL output
• Gating, square wave, double pulse modes

• Repetition rate 0.1 Hz to 20 MHz
• Positive/negative/symmetrical output
• Normal/complement switch

add $28

..

External Operating Modes
Input impedance: 50 II ± 10%. Trigger polarity: positive.
Maximum input: ±5 V. Sensitivity: 1 V.
Manual: front panel pushbutton for generating single pulse.
Repetition rate: 0 to 20 MHz. In square wave, output frequency is
half the input frequency.
Trigger source: manual or ext. signal. Min. ext. signal width 20 ns.
Pulse burst mode (option 001): preselected number of pulses gen
erated on receipt of trigger.
Burst trigger source: man. or ext. signal. Min. signal width 25 ns.

General
Operating temperature: ooe to 55°C.
Power: 100/120/220/240 V rms; +5%, -10%; 48 Hz to 440 Hz,
70 VA max.
Weight: net, 4 kg (9 Ib). Shipping, 6.5 kg (14.6Ib).
Dimensions: 126 H x 200 W x 280 mm D (5" x 7.9" x II").

HP 8011 A SpeCifications

Picture shows 8011A with Option 001, Burst.

The HP 801lA is a versatile, reliable, low cost pulse generator.
This compact instrument features an uncomplicated design using
high quality components to ensure long, dependable service. Ease of
operation results from the logical and simple front panel layout.
These qualities and the many pulse formats available emphasize the
HP Model 8011A's cost-effectiveness in a wide application range.

Pulse Characteristics (50 ohm source/load
impedances)
Transition times: < 10 ns fixed.
Overshoot, ringing and preshoot: < ± 5% of pulse amplitude.
May. increase to 10% at counter-clock wise positions of amplitude
vernier.
Pulse width: 25 ns to 100 ms in four ranges. Vernier provides contin
uous adjustment within eaeh range.
Width jitter: < 0.1 % + 50 ps on any width setting.
Maximum duty cycle: > 50% (100% using pulse complemen t)
Maximum output: 8 V. With internal 50 n and external Hi-Z or
internal Hi-Z/external 50 ll, then 16 V max.
Attenuator: 3-step attenuator provides the ranges 0.25 V-I V - 4 V
- 16 V. Vernier provides continuous adjustment within each range.
Source impedance: 50 n ± 10% shunted by 30 pF, except in 4 V 
16 V range which is 50 ll/Hi-Z, switch selectable.
Polaritylformat: pos., neg., or sym./norm. or compl., switch select.

Repetition Rate and Trigger
o. I Hz to 20 MHz in 5 ranges. Vernier provides continuous adjust
ment within each range. Period jitter: < 0.1 % + 50 ps of per. setting.
Square Wave: 0.05 Hz to 10 MHz.
Trigger output: de coupled 50 n (typ.) source delivering ~ + I V into
50 U (can increase to +5 V). Trigger pulse width: 20 ns ± 10 ns.

Price
$1090

add $370
add 520

$205

tt"'« ~\.~,:~ •
.-'.".' ~~:~. -. .9.~i' ,t

\) . ~ ~.,.,.

'....""""

HP 80058

The HP 8005B is a general purpose, triple output pulse generator.
This instrument has all parameters variable and produces simultane
ous pos. and neg. pulses. It also has a TTL output with all parameters
variable except amplitude. This feature, together with the normal/
complement facility, greatly improves the ease of operation.

HP 80058 Specifications
Pulse Characteristics
Transition times: S 10 ns to 2 s. Edges independently variable.
Non-linearity: for transition times> 30 ns, < 4% of pulse amplitude.
Preshoot, overshoot, ringing: < 5% of pulse amplitude.
Pulse width: < 25 ns to 3 s. Jitter: <0.1 % of setting + 50 ps.
Max. duty cycle: >80% (0.3 Hz - 1 MHz), >50% (1-20 MHz).
Square wave: 0.15 Hz - 10 MHz.
Pulse delay: < 100 ns to 3 s. Jitter: < 0.1 % of setting + 50 ps.
Pulse outputs: simultaneous pos., neg. and TTL outputs.
Pulse amplitude: 300 mV to 10 V.
Output protection: max. external voltage ± 10 V.
Source impedance: 50 ohms ± 10% or high impedance selectable.
TTL compatible output: +4.6 V norm. or comp. 50 n impedance.

Repetition Rate and Trigger
Repetition rate: 0.3 Hz to 20 MHz in 5 ranges. Jitter: < O. I% +
50 ps.
Double pulse: 10 MHz max. Simulates 20 MHz.
Trigger output: > +2 V ampL across 50 ohms. Width: > 6 ns.

External Operating Modes
External Triggering (dc to 20 MHz)

Delay: approx. 35 ns trig. input to trig. output.
Maximum input: ± 10 V. Sensitivity: sine 2 Vpp.
Impedance: approx. lk ohms, de coupled. Pulses: ±I Vpeak.
Input pulse width: ~ IOns.
Gating

Synchronous: gate signal turns on repetition rate. Last pulse is
always completed.
Asynchronous: gate signal controls output of rate generator.

Gate Input (impedance 1 k ohms dc coupled)
Amplitude: 2 V to 20 V (max.). Polarity: negative.

General
Operating temperature: oDe to 55°C
Power: 115/230 V rms; + I 0%, -15%; 48 to 440 Hz, 180 VA max.
Weight: net 7 kg (l5.5Ib). Shipping 9 kg (20 Ib).
Size: 130 H x 426 W x 290 mm D (5.1" x 16.8" x 11.4").

Ordering Information HP 80058, 8011A
HP 80llA Pulse Generator
Opt 001: Pulse Burst
Opt 910: extra Operating and Service Manual
HP 15179A (for HP 80llA): Adapter frame, Rack
mount for I or 2 units, includes blank panel for single
unit operation.
HP 80058 Pulse Generator. $2960
Opt 908: Rack Flange Kit (part number HP 5060- add $37.50
8740).
Opt 910: extra Operating and Service Manual.



PULSE GENERATORS
50 MHz Pulse Sources

Models 80128 & 80138

• Variable transition times down to 5 ns
• ± 10 V amplitude; selectable source impedance
• Ideal for testing TTL

• Fixed 3.5 ns transition times
• 10 V amplitude; selectable source impedance
• 2 outputs
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Prices
$1750

add $20
$1650

add $13
$205

The HP 8012B and 80 13B are at the top of their class for versatili
ty, ease of operation and wide range of application. They provide the
ideal solutlon to almost all digital logic testing problems with fixed 3.5
ns transition times on the HP 8013B and variable transition times
down to 5 ns on the HP 80 12B. The well-composed layout of the front
panel controls (horizontal controls for horizontal parameters, vertical
controls for vertical parameters) enables output pulses to be set up
quickly and accurately with minimum risk of incompatible settings.
Both models feature normal and complement outputs and a switch
able internal 50 ohm source.

Specifications
Pulse Characteristics

Parameter HP Model 80128 HP Model 80138
Inl. load IN Inlload OUT Inl.load IN Inl.load OUT

Transition 5 ns-0.5s 6 ns-0.5s 3.5 ns fixed 5ns fixed
times 4 ranges, Verniers provide

separate conlrol of both edges
within ranges up to max
ratios 01100:1 or !:l00.

Source 50 ohms ±1O% >50 ohms 50 ohms ±3% >50 ohms
impedance shunted by shunted by

typically typically
20 pF 20 pF

Parameter HP Models 80128/80138
Internal load IN Internal load OUT

Overshoot ±5% of pulse May increase to ±10% when
ringing amplitUde amplitude is between 0.4-4 V

Maximum 5 Vacross 50 ohms. 10 V 10 Vacross 50 ohms, Short
output across open circuit. ccl. protection.

Short cct. protection.

Attenuator 4-step, reduces output 4·step. reduces output
to 0.2 V. to 0.4 V.

DC offset ±2.5 Vacross 50 ohms. DC oHset sWitched oH.
Independent of
amplitude settings.

Linearity (HP 8012B): for transItIon times > 30 ns, maximum
straight line deviation is 5% of pulse amplitude.
Preshoot: <±5% of pulse amplitude.
Pulse width: < 10 ns to I s in four ranges. Vernier provides continu
ous adjustment within ranges.
Width jitter:<O.1 % + 50 ps on any width setting.
Maximum duty cycle: >75% from I Hz to 10 MHz, decreasing to
2:,40% at 50 MHz. Up to 100% in COMPL mode.
Polarity: HP 8012B; positive or negative selectable,
NORM/COMPL/SYM selectable; HP 8013B, one positive + one
negative channel, NORM/COMPL selectable.

Pulse delay: <35 ns to I s (with respect to trigger output) in four
ranges; vernier provides continuous adjustment within ranges.
Delay jitter: <0.1 % + 50 ps on any setting.

Repetition Rate and Trigger
I Hz to 50 MHz in four ranges, continuous adjustment within ranges.
Period jitter: <0.1% + 50 ps on any rate setting.
Square wave: 0.5 Hz to 25 MHz in four ranges. Duty cycle 50%
±5% up to I MHz, tolerance increases to ± 15% at 25 MHz.
Trigger output: > + 1 V across 50 II, 16 ns ± IOns wide.

External Triggering
oto 50 MHz; for square wave output, frequency divided by factor 2.
Trigger input: sine waves 1.5 V pop (about zero) or pulses >0.8 V
either polarity, >7 ns wide. Maximum input ± 7 V.
Impedance: 50 II ±IO%, dc coupled.
Delay: 25 ns ±8 ns leading edge trig. input to trig. output.
Manual: pushbutton for single pulse.

Gating
Synchronous gating: gating signal turns generator "on". Last pulse
is completed even if the gate ends during pulse.
Gate input: dc-coupled; voltage at open connector approx. + 1.8 V.
Shorting current s; 12 mA. Input impedance'" 160!l
Gate input signal: voltage> + 1.5 V or resistor> I k \2 to ground
enables rep. rate generator. Voltage <+0.8 V or resistor < 160!l dis
ables rep. rate generator. Input TTL compatible, max. ±5 V.

External Width and RZ
External width: output pulse width determined by width of drive
input signal. Amplitude, transition times selectable. Trigger output
independent of external width input signal.
RZ mode: external drive input switched to delay generator. Period
determined by period of drive input signal. Delay, amplituu-: and
width selectable.
Input signal: >+ I V, >7 ns wide. Max. ±5 V. 50!l de coupled.
General
Operating temperature: O°C to 55°C.
Power: 100/120/220/240 V rms; +5%, -10%; 48 to 400 Hz, 100
VA max.
Weight: net, 4kg (8.8 Ib). Shipping, 6.5 kg (14.6 Ib).
Size: 126 H x 200 W x 280 mm D (5 x 7.9 x II in.)
Ordering Information
HP 80128 Pulse Generator
Opt 910: extra operating and service manual
HP 80138 Pulse Generator
Opt 910: extra operating and service manual
HP ISl79A Adapter frame. Rack mounting for I or 2
units, includes blank panel for single-unit requirements



PULSE GENERATORS
50 MHz, Dual Output
Model8015A

• Two independent ± 16 V outputs
• Additional TTL output

• Remote control and counted burst options
• Complex waveforms
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Picture shows 8015A with
Option 002, Burst

Offering B Delay mode in addition to variability of all pulse param
eters, the HP 8015A is ideal for analyzing critical timing conditions,
or generating 2-phase clocks.

A + B mode gives a 30 V output within a ±16 V window. Com
bined with B Delay mode, three-level signals, special codes or simu
lated biomedical signals can be generated.

Option 002 Burst mode generates an exact number of pulses by
means of an internal counter.

Direct access to either or both output amplifiers (Option 007) con
verts to MOS/CMOS levels. Alternatively, high-level tracking capa
bility ensures that clock and data signals follow the supply, and thus
safeguards CMOS devices.

For use in automatic test, Option 003 allows all pulse parameters to
be controlled remotely.

Option 002 Burst Mode
Burst length: 1-9999 pulses, selectable.
Pulse repetition rate: 1 Hz to 40 MHz.
Burst trigger: trigger input.
Minimum burst separation: 200 ns.

Option 003 Remote Control
Timing ranges: TTL or contact closure.
Timing verniers: current, voltage or resistor programming.
Output levels: voltage programming.
Burst: BCD, TTL/contact closure.

Option 007 Amplifier and Tracking Modes
Dual Amplifier Mode

Gain: 0.8 to 6.4.
Frequency response (-3 dB): 0 to 80 MHz.

Upper Level Tracking Mode
Upper level: input voltage ±5%.
Lower level: 0 V ±250 mY.
Settling time: 400 J.lS to ±5% of final value.

General
Operating temperature: O°C to 55°C.
Power: 100/120/220/240 V rms; +5%, -10%; 48 to 440 Hz, 180
VA max.
Weight: net, 11 kg (24.26Ib). Shipping, 14.7 kg (32.4lb).
Size: 133 H x 426 W x 346 mm D (5.2" x 16.75" x 13.6").

Specifications
Timing
Repetition rate: 1 Hz to 50 MHz (square wave and double pulse to
25 MHz, A + B mode to 40 MHz, B delay 20 MHz).
Width: 10 ns to I s or square wave.
Delay: 20 ns to I s (both channels, interchannel or double pulse).
Jitter: 0.1 % + 50 ps.

Output (50 fl Output Impedance into 50 !1 termination. Voltages
double in 50 fl / I kfl or 1 kfl /50 fl operation).
Magnitude: 1 V to 8 V amplitude (2 V to 16 V in A + B mode).

High level: -7 V to +8 V. Low level: -8 V to + 7 V.
Transition limes: 6 ns to 0.5 s in four ranges, independent leading/
trailing vernier adjustment.
Non-linearity: 5% for transitions> 30 ns.
Preshoot, overshoot and ringing: 5%.
A + B mode: sum of channel A and channel B outputs.
Complement: independently selectable.
Impedance: SO fl / I kfl, independently selectable.

Trigger Input
Impedance: SO fl /500 fl selectable.
Level: adjustable +1 V to-l V (50fl), +10V to -10 V (500fl).
Slope: + or - selectable.

Auxiliary Outputs
TTL: 50 fl output impedance, timing as channel A.
Trigger output: 1 V, 50 fl into 50 fl.

Ordering Information
HP 801SA Pulse Generator
Opt 002: Pulse Burst
Opt 003: Remote Control
Opt 007: Dual Amplifier and Level Tracking modes
Opt 907: Front Handle Kit (Part No. HP 5061-0089)
Opt 908: Rack Flange Kit (Part No. HP 5061-0077)
Opt 909: Opt. 907, 908 combined
(Part No. HP 5061-0083)
Opt 910: Additional Operating and Service Manual

Price
$4450

add $700
add $1600

add $470
add $55

add $32.50
add $80

add $38



• < 1 ns variable transition times
• Ultra-clean 50 ohm source

PULSE GENERATORS
250 MHz Fast Pulse Source

Model8082A

• Switch-selectable Eel levels
• Dual ±5 V outputs

dH$O.'

/r"-"",

~M>"~,. .--~=-="""'-~~" ..

tiNE. ~l('"/~(}l..ll'"_...

AMPLiTLJDf IV)
.""v ....~ l'.'~l\

..
::.1

General
Operating temperature: O°C to 55°C.
Power: 100/120/220/240 Vrms; +5%, -10%; 48-440 Hz. 85 VA
max.
Weight: net, 7.9 kg (17.441b). Shipping 8.9 kg (19.63 Ib).
Size: 133 mm H x 426 W x 345 mm D (5.2" x 16.75" x 13.6").

Pulse width: <2 ns -0.5 ms in 6 ranges.
Width jitler: <0.1 % of setting +50 ps.
Width duty cycle: > 50%.
Square wave: delay and double pulse are disabled, max. Rep. Rate
250 MHz. Duty cycle is 50% ± 10% up to 100 MHz, 50% ± 15% for
> 100 MHz.
Trigger output: negative going Square Wave (50% duty cycle typ.)
>500 mV from 50 fl into 50 fl. Internal 50 fl can be switched off by
slide-switch on PC-board. Amplitudc up to I V into 50 fl up to 200
MHz.
Trigger output protection: cannot by damaged by short circuit or
application of external ±200 rnA.

External Operating Modes
External Input

Input impedance: 50 fl ±1O%. dc coupled.
Maximum input: ±6 V.
Trigger level: adjustable -1.5 V to +1.5 V.
Slope control: positive, negative or manual selectable. In the manu
al position all ext. functions can be controlled by push button. Button
pushed in simulates an "on-signal."
Sensitivity: sine-wave >200 mY Pop pulses >200 mY.
Repetition rate: 0 to 250 MI Iz.

External-Controlled Modes
External trigger: there is approximately 7 ns delay between the ex
ternal input and the trigger output. Rep. rate is externally controlled
(is triggered by external signal). Trigger output provides the pulse
shaped input signal.
Synchronous gating: gating signal turns rep. rate generator on.
Last pulse normal width even if gate ends during pulse.
External width: output pulse width determined by width of drive
input. Rep. rate and delay are disabled. Trigger output provides
shaped input signal.

The HP 8082A is Hewlett-Packard's fastest pulse generator with all
pulse parameters variable. With repetition rates to 250 MHz. transi
tion times down to I ns and amplitudes Lo 5 V, the HP 8082A is ideally
suited for state-of-the-art TTL and ECL logic designs. Using thc HP
8082A, you can rapidly test logic circuits under all operating conditions
by simply varying pulse parameters. Although a highly sophisticated
instrument, the HP 8082A is still easy to operate because of its logical
front panel layout and switch selectable ECL output levels. Another
feature that contributes to ease of operation is the square wave mode.
You can. for example, carry out toggle rate tests in this mode up to 250
MHz without having to worry about pulse duty cyclc.

Hybrid IC's, manufactured by Hewlett-Packard. are used extensive
ly in the design of the HP 8082A. These ICs eliminate the need for fans,
reduce power consumption and enable a low reactance 50 ohm source
impedance to be used. This source impedance absorbs 98% of reflec
tions from signals up to 4 V amplitude.

Specifications

Pulse Characteristics (50 nsource and load impedance)
Transition times: < I ns - 0.5 ms (10% to 90%) in 6 ranges. <750 ps
(20% to 80%). Leading/trailing edges controlled together on fastest
range, independently variable over 1:10 ratio on other ranges.
Overshoot and ringing: <;±5% of pulse amplitude may increase to
±10% with amplitude vernier CCW.
Preshoot: <;±5% of pulse amplitude.
Linearity: linearity aberration for both slopes <;5% for transition times
>5 ns.
Output: maximum amplitude is 5 V from 50 fl into 50 fl. Maximum
output voltage is ±5 V (amplitude + offset).
Offset: ±2 V, into 50 fl.
DC-source impedance: 50 fl ±5%.
Reflection coefficient: reflection is 2% typical for steps with I ns rise
time applied to output connector on all amplitude ranges except 5 V
range. On the 5 V range, the reflection may be 15%.
Output protection: cannot be damaged by open or short circuits or
application of ext. <;±6 V or ±200 rnA independent of control settings.
Atlenuator: two separate three step-attenuators reduce the outputs to
I V. Vernier is common for both outputs and reduces the output to 0.4
V minimum. A further position provides ECL-compatible outputs
(-0.9 V to -1.7 V typo open circuit).

Timing
Repetition rate: 250 MHz to I kHz in 6 ranges.
Period jitter: <0.1 %of setting +50 ps.
Delay: 2 ns -0.5 ms in 6 ranges plus typo \ 7 ns fxd. with respect to
trigger output. Duty cycle >50%.
Delay jitler: <0.1 % of setting +50 ps.
Double pulse: up to 125 MHz max. (simulates 250 MHz).

Ordering Information
HP 8081A Pulse Gencrator
Opt 907: Front Handle Kit (part number HP 5061
0089).
Opt 908: Rack Flange Kit (part number HP 5061
0077).
Opt 909: Opt 907, 908 Combined (part number HP
5061-0083).
Opt 910: Additional Operating and Service Manual

Price
$4985

Jdd $55

add $3250

add $80

add $28



PULSE GENERATORS
Configurable Pulse/Data Stimuli
HP 8080A Series

Example: HP B080A 804
• 1 GHz, 300 ps transitions
• Interchannel delay

Example: HP S080A 001
• 300 MHz. 800 ps transitions
• Manually programmable data

HP 8091A
Rate
Generator

HP 8092A
Delay
Generator

CHA CHB
HP 8093A

Output Amplifiers

HP 15400A
Blank
Panel

HP 8081A
Rate Generator

HP 8084A
Word Generator

HP 8083A
Output Amplifier

$2,440
:tdd $55

add 532.50
add 580

add 53.080
ctdd $4.090
add $7,220

~dd $13.100
add $1>.57'
add $7.585
add $9.970

~ IA85
SI ,485
53,1>05
ii4.6! 5
SU5S
$2,440

Price on
InquIry

add S28

HP 15104A115115A HP 15116A
UP ISl04A Pulse Adder/Splitter dc to 2 GHz $105
UP ISlI6A Pulse Inverter 3 MHz to 2 GHz $21>5
UP lSIISA Pulse Splitter /Inverter 3 MHz to 2 GHz 52\ 0

$55
$55

$265

General
Operating temperatures: O°C to 55°C.
Power: 115/230 V rms; + 10%, -22%; 48 to 66 Hz, 200 VA max.
Weight: (typical, HP 8080A Mainframe plus full complement of
modules) 9.4 kg (I6.61bs) net; 19.7 kg (43.3 Ibs) shipping.
Size: (HP 8080A Mainframe): 133 H x 426 W x 422 mm D (5.24" x
16.77" x 16.61").
Ordering Information
UP 8080A Mainframe
Opt 907: Front handle kit
Opt 908: Rack flange kit
Opt 909: Opt 907, 908 combined
Opt S01: (HP 8081/83A, 2 X HP 15400A)
Opt S02: (HP 8081 /93A, 2 X HP 15400A, 15401A)
Opt S03: (HP 8091 /93A, 2 X HP 15400A, 15401A)
Opt S04: (HP 8091/92A, 2 X HP 8093A, 15400A)
Opt 001: (HP 8081/83 /84A)
Opt 002: (HP 8081/84/93A, 15401A)
Opt 003: (HP 8081/84A, 2 X HP 8093A)
UP 8081A 300 MHz Rate Generator module
UP 8083A 300 MHz Output Amplified module
UP 8084A 300 MHz Word Generator module
UP 8091A I GHz Rate Generator module
UP 8092A I GHz Delay Generator module
UP 8093A 1 GHz Output Amplifier module
Opt H01: Special Option for variable-width operation
with HP 8092A
Additional manuals: Opt 910, per module

Accessories Available
UP IS400A Blank Panel, '14 mainframe width
UP IS401A Blank Panel, '/8 mainframe width
UP IS402A BNC Feedthru panel, '18 width

Pulse Generator Accessories

HP 8080A D01
Timing

Repetition rate: 10 Hz-300 MHz.
Width: square wave (RZ) or NRZ.

Modes: Int, Ext/Manual Width.
Data cycle modes: Ext/Man Single and Gated Cycle, Auto Cycle.
Data: Serial, 16/32/64 bit selectable.
Simultaneous Normal and Complement 50-ohm Outputs

Amplitude: 0.2 V to 2 V.
Offset: ± I V.
Transition times (10% to 90%): <800 ps.
Polarity: selectable.

Leading Characteristics (50-ohm load)
HP 8080A 504
Timing

Repetition rate: 100 Hz - I GHz.
Interchannel delay: ± 9.9 ns in 0.1 ns steps.
Channel B divider: 0.5 f selectable for simulating NRZ data.
Width: Square wave.

Modes: Int, Ext Width, Gate, Manual.
Independent 50-ohm Outputs

Amplitude: 0.6 V to 1.2 Vpp.
Offset: ± 1.2 V.
Transitions times (10% to 90%): dOO ps.
Polarity: selectable
Format: Normal/Complement selectable

Research and development in advanced technologies such as
subnanosecond ICs, fiber optics and nucleonics, require fast
pulses for thorough characterization. The HP 8080A can, for ex
ample, generate simultaneous 1 GHz clock and simulated NRZ
data for testing today's fastest memories, or complementary
data with up to 64 bits and fast 300 ps edges for state-of-the-art
communication devices. Cost-effectivity is promoted because
the HP 8080A's modular structure allows performance and ca
pability to be tailored to the requirement.

Two examples are shown here. Full details of these and all
other factory-systemized configurations are in the data sheet.
Individual modules are also available for special applications or
for extending an existing configuration. Ask for the systemizing
and adjustment guidelines.



PULSE GENERATORS
High Resolution Time Synthesizer

Model 5359A

• Precise digital delays 0-160 ms
• 50 ps increments
• Jitter <100 ps

• Programmable
• Fully synchronous to external trigger
• Automatic calibration

HP 5359A ~
c.:,c••. .
SYSTEM;

EDGE 1

EDGE 2

OUTPUT PULSE

External trigger input: -2 V to + 2 V slope selectable.
Sync output: I V-50 Q; 5 V - I MQ. Width 35 ns nominal.
Output Pulse

Amplitude: 0.5 V to 5 V into 50 Q.
Polarity: positive or negative.
Offset: -I V to 1 V, ur OFF.
Transition time: <5 ns.

External voltage must not be applied. Offset and Amplitude voltage
into 50 Q may be displayed.
EDGE 1 OUTPUT (rear panel): occurs in Sync with leading edge of
output pulse (same spec. as Sync out).
EDGE 2 OUTPUT (rear panel): occurs in Sync with falling edge of
output pulse (same spec. as Sync out).
Events mode: substitutes external input (to 100 MHz) for the inter
nally counted clock (delay and width must both be specified in terms
of events instead of time).
Triggered frequency mode: the same as internal frequency mode
except the output is a burst beginning in synchronism with an exter
nal trigger signal, and continues for the duration of this signal.
Calibrate mode: performs an internal calibration to remove the ef
fects of internal delay differences.
External probes: provides outputs to control the HP 5363B probes
and accepts inputs from the probes to include external devices in the
calibration loop.
HP-IB: All controls except trigger levels are programmable as stand
ard.
Time Base
High Stability Oven Oscillator

Frequency: 10 MHz
Aging: <5 x 10-,o/day
Temperature: <2.5 X 10-9

, ooe to 50°C
Line voltage: < I X 10-1°, ± 10% from nominal

Size: 133 H x 426 W x 521 mm D (5.25" x 16.75" x 20.50").
Weight: 30 Ibs.
Power requirements: 100, 120,220, or 240 Vac +5% -10%,48 to
66 Hz, less than 250 VA
Front handles: supplied with instrument.

Price
add '~32.5()

.idd $35
add $655

$10,000

Options and Accessories
908: Rack Flange Kit for use without handles
913: Rack Flange Kit for use with supplied handles
HP 10870A: Service Kit
HP 5359A Time Synthesizer

EXTERNAL SYNC PULSE -.I1L. _
Flxi::n0
DELAY

SYNC OUTPUT PULSE I 1...-------
_--.,l_-_Td:+ Tw~L

I h I

i I h-

Condensed Specifications
Modes

External trigger mode: the delays from the sync out to the begin
ning of the output pulse, and the width of the uutput pulse, are se
lected.
Internal trigger mode: the "period" or "frequency", and the
width of the output pulse, are selected.

Range
Delay Td: 0 ns to 160 ms.
Width Tw: 5 ns to 160 ms (width & dclay :; 160 ms).
Period: 100 ns min or width + 85 ns; 160 ms max.
Frequency: same as corresponding "period".

Repetition rate: I 0 MHz max.
Accuracy: ± I ns ± time base error (10 100 ps ± time base error after
external calibration).
Insertion delay: fixed at <150 ns; selectable as <50 ns for delays
>100 ns.
Jitter: typical 100 ps rms; maximum 200 ps rms (delays to 10 ms)

The HP 5359A has many applications and may be used for the
calibration of Radar, Loran, DME and Tacan Systems, or for preci
sion generation of delayed sweeps in oscilloscopes, and for extremely
accurate "time positioning" control of external gates on frequency
counters. In component and circuit test, the instrument may be used
for extremely accurate delay line simulation.

The HP 5359A Time Synthesizer produces two extremely precise,
low jitter time delays. These delays, Td and Tw, are individually se
lectable by means of the keyboard, in 50 ps or greater steps to gener
ate delays of up to 160 ms.



AMPLIFIERS
Microwave Amplifier
Model 11975A

• 2 GHz to 8 GHz wideband frequency coverage
• 40 milliwatts (+16 dBm) output power
• Adjustable, calibrated power level

• Automatic level control (ALe)
• Diode bias supply for harmonic mixers

HP 11975A

Power range: +6 dBm to + 16 dBm.
Absolute power accuracy: ±2.0 dB; ± 1.5 dB typical.
Frequency response: ± 1.0 dB; ±0.5 dB typical.
Uncalibrated power range: + 16.75 dBm to + 19 dBm typical; un
calibrated light warns of high level.

Reverse isolation: >40 dB typical at + 16 dBm output.
Output Connection

Connector: SMA female.
Impedance: 50 ohm nominal.
SWR: 1.7:1, ALC ON; 2.5:1 typical, ALC OFF.
Short circuit protection: continuous.

Input Specifications
Minimum input power: minimum power for leveling.
Small signal gain: gain with less than minimum input for leveling or
with ALC switch OFF (rear panel).

Convenient Microwave Amplifier
The HP 11975A is a general purpose microwave amplifier which

offers versatility, convenience, and reliability at an economical price.
Combining state-of-the-art GaAs FET technology with a regulated
power ~upply and control circuits makes this amplifier a complete tool
for lab and production.

Frequency
2.0 GHz to 4.5 GHz
4.5 GHz to 6.1 GHz
6.1 GHz to 8.0 GHz

Minimum Input
+2dBm
+5dBm
+8dBm

Gain
15 dB
II dB
9 dB

Broadband, Leveled Power
The amplifier delivers up to 40 milliwatts (+ 16 dBm) of leveled

power for broadband input signals from 2 to 8 GHz. With ±I dB
frequency response and ±2 dB absolute power accuracy, the HP
11975A provides calibrated power for fixed or swept frequency needs.
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Diode Bias Specifications
Bias control: five turn knob for positive and negative current adjust
ment with 10 uA resolution.
Current range: 0 to ± lOrnA typical for single diode load.
Output Connection

Connector: BNC female.
Maximum voltage: ±3 Vdc typical.
Short circuit protection: :0: II rnA @ 25° C.

General Specifications
Power requirements: 100,120.220, or 240 Vac (user selectable),
+5%, -10%; 48 to 440 Hz; less than 36 VA; convection cooled.
Environmental: per MIL-T-28800C, Type III, Class 5, Style E.
Temperature: operating 0° to +55°C; storage -40 0 to +75°C.
EMI: conducted and radiated interferences are in compliance with
methods CE03 and RE02 of MIL STD 461A and CISPR Pub. II
(1975).
Weight: net, 3.04 kg (6.8 Ib). Shipping, 5.45 kg (12.2 Ib).
Size: 102 H x 213W X 297 mm D (4.0" x 8.4" x 11.7").

Frequency (GHz)

Small signal gain vs. frequency

Input Connection
Connector: SMA female.
Impedance: 50 ohm nominal.
SWR (AlC OFF): 2.7:1 typical.
Maximum input: = +30 dBm (I watt); ±35 Vdc.

8

Price
$4,100

add $]00
add S50

add 55
add $53

642

Ordering Information
HP 11915A Amplifier
Opt 001: Type N Female Connectors
Opt 907: Front Handles
Opt 910: Extra Operating and Service Manual
Rack Mounting Kit: (HP PIN 5061-0072)

Output Specifications
Distortion

Harmonics (2nd and 3rd): <-20 dBc for Pout :0:+ 16 dBm.
Non-harmonics: < -60 dBc typical for Po :0: + 16 dBm.
Third order intercept (ALC OFF): +25 dBm typical.
1 dB gain compression (ALC OFF): + I8 dBm typical.
Noise figure: 13 dB typical.

Output Power (ALC ON)
Power level control: single turn knob with II calibrated divisions
in 1 dB steps; spring loaded detent for uncalibrated power above
+16dBm.

Versatile Features
The HP 11975A has many features designed for general purpose

use:
Automatic level control (ALC): output power is normally leveled
unless the ALC switch (rear panel) is OFF or less than minimum
input power required for leveling is available. An unleveled light indi
cates the non-ALC condition.
Adjustable output power: calibrated output power can be adjusted
from +6 to + 16 dBm. An uncalibrated light indicates when greater
than + 16 dBm is present at the output connector.
Diode bias: positive or negative bias current needed for some har
monic mixers is provided by a separate connector and control knob.

Applications
The HP 11975A supports many general purpose testing needs:

• As an LO booster and isolation amplifier, the HP 11975A improves
mixer performance and testing.

• As a pre-amplifier, the HP 11975A increases counter sensitivity
and improves spectrum analyzer noise figure.

• As an LO line driver for a harmonic mixer (such as an HP 11517A
or HP 11970), the HP 11975A increases sensitivity, improves fre
quency response, and reduces gain compression.

Specifications
Frequency Specifications
Frequency range: 2.0 to 8.0 GHz in one band.



AMPLIFIERS
Microwave Amplifier

Model 8349B

Price
$7.000

add $100
add $100

add $i5

Non-Harmonic Spurious: :0:-55 dBc.
Third Order Intercept: + 33 dBm, nominal.

Pulse Transmission Capability
Rise/Fall Time: Typically < IOns.
Delay Time (input to output): Typically <8 ns.

General
Reverse Isolation: > 50 dB, typical
RF Input/Output Connectors: Type N Female
Size: 133 H x 214 W x 366 mm D (5.2" x 8.36" x 13.6").
Weight: Net, 7 kg (15 Ib); shipping, 14 kg (31 1b).

Ordering Information
HP 8349B 2 to 20 GHz Microwave Amplifier

Opt 001 Rear Panel RF Input/Output
Opt 002 Rear Panel RF Input with Front Panel RF
Output
Opt 910 Extra Service Manual

Output
Frequency InputRange (GHz) Leveled Unleveled (typical)
2.0 to 5.0 s.28 <;2,5 s.4,8
5.0 to 11,0 <;2.8 <;2.5 <;3.8
11.0 to 180 s.2.8 <;2.5 <;3.2
18.0 to 20.0' <2.8 <2.5 <3.2

-
Output

Frequency
Range (GHz) Leveled Unleveled
2.0 to 18.6 19 dBm 20 dBm

(80mW) (I00mW)
18.6 to 20.0 16 dBm 17 dBm

(40mW) (50mW)

Spectral Purity
Harmonics: (at + 20 dBm output) <-20 dBc, 2.0 to < 11.0 GHz.

< -30 dBc, 11.0 to 20.0 GHz typical.

Noise Figure: <13 dB, typical
Impedance (Input and Output): 50 ohms, nominal
SWR

'SWR from 180 to 20,0 GHz IS typical

Maximum Continuous Input, to the input or output ports:
+27 dBm (RF), ±IOV (DC)

Power Flatness (Leveled): ±1.25 dB
1 dB Compression Point: +21 dBm, nominal
Minimum Small Signal Gain (at -5 dBm input): i5 dB, 2 to 18.6

GHz
12dB, 18.6 to 20
GHz

• 100 milliwatts across 2 to 18.6 GHz
• < 13 dB typical noise figure

The dynamic range of a scalar network analyzer measurement sys
tem is limited by the maximum output power of the microwave source
and the sensitivity of the detectors. Using the illustrated configura
tion, the effective dynamic range of a scalar analyzer system is typi
cally extended by > 20 dB by combining the calibrated dynamic range
of the reference detector (R) with that of the transmission detector
(B) in a ratio measurement (B/R). The HP 8349B makes this possi
ble by extending the external crystal leveling power control of the
microwave source. Hewlett-Packard Application Note 327-1 dis
cusses this application in detail, and shows how typically >80 dB of
dynamic range can be achieved from 2 to 20 GHz using the HP
8349B amplifier, the HP 8350B/83592C sweep oscillator and the HP
8756A or HP 8757A scalar network analyzer.

RFI susceptibility tests can also greatly benefit from the high quali
ty amplifying characteristics of the HP 8349B.

Frequency Specifications
Range: 2.0-20 GHz

Output and Input Specifications (25°C ±5 C C)
Minimum Output Power (25°C ~5°C): +5dBm input

0'"
I

o .. ;1

HP 87S7A
Scalar Network Analyzer

HP8349B

~~~~~~~m:~e

E><ternsl Crystal
Leveling

Device Under
Test

HP 8350B/83S92C
S_OIcillator

HP 83498

Extended Dynamic Range Configuration

~

The HP 8349B microwave amplifier delivers increased microwave
power performance across a 2 to 20 GHz frequency range. This gen
eral-purpose broadband power amplifier is designed for maximum re
liability and configured for the greatest convenience in interfacing
with Hewlett-Packard's microwave sources, namely the HP 8350 or
HP 8620C sweep oscillators, the HP 8340A/834lA synthesized
sweepers, and the HP 8672A or 8673 synthesized signal generators.

Providing 100 mW (+20 dBm) of unleveled output power from 2 to
18.6 GHz, 50 mW (+ 17 dBm) from 18.6 to 20.0, the HP 8349B olTers
one of the broadest operating bandwidths available from a solid-state
power amplifier. This general-purpose, broadband power perform
ance is achieved using a GaAs FET design of multiple stages. This
multiple stage design provides more than 15 dB of gain from 2 to 18.6
GHz, and more than 12 dB of gain from 18.6 to 20.0 GHz.

The HP 8349B can also provide externally leveled output power
without using an external coupler and detector, since these compo
nents are built-in and are compatible with Hewlett-Packard micro
wave sources. The HP 8349B is also equipped with an output power
display. This display minimizes the need for an external power meter
and enhances the amplifier's utility; for example the HP 8349B can be
placed at the end of a long RF cable where the microwave output
needs to be amplified, leveled and monitored.

Naturally, the versatile power control features of the microwave
source (e.g., calibrated power, power sweep, power slope and remote
power control via the Hewlett-Packard Interface Bus) can be accu
rately transmitted through the HP 8349B during external leveling op
erations.

The HP 8349B also has a built-in source module interface, ena
bling it to provide the HP 83550 series millimeter-wave source mod
ules with the DC bias and control signals they need for proper
operation. Using the HP 8349B and a millimeter source module ex
tends the capabilities of any HP microwave source operating in the II
to 20.0 GHz range to the millimeter-wave frequencies.
Applications

The broadband power of the HP 8349B is ideal in a number of
applications that require high power, whether in a versatile bench-top
arrangement or in a dedicated rack-mount system. In antenna testing,
the HP 8349B can be placed at the end of long RF cables, delivering
high power right to the device under test. In EW IECM systems, the
HP 8349B can be combined with the HP 8340A, HP 8341A opt. 006
(pulse modulation), or the HP 8673A synthesized signal generator to
provide high power pulses with little degradation in pulse perform
ance. The HP 8349B is also an excellent choice as a microwave driver
for TWTs, high power amplifiers, or mixers. And with a typical noise
figure of < 13 dB, the HP 8349B is often used as a pre-amplifier for
spectrum analyzers and frequency counters.

• Continuous 2 to 20 GHz coverage
• 15 dB gain to 18.6 GHz

e



AMPLIFIERS
RF Amplifiers
Models 8447AIDIEIF

• Wide band (multi-decade)
• Low noise
• Flat response

RF voltmeters, EM! meters, power meters and other devices, or to
increase the maximum power available from a signal generator or
sweeper.

General
Weight: net, 1.56 kg O.4lb). Shipping, 2.30 kg (5.1 lb).
Size: 85.8 H x 130 W x 216 mm D (3.4" x 5.1" x 8.5").
Power requirements: 110 or 230 V ac ± 10%,48-440 Hz, 15 watts.

Broadband Frequency Coverage
The HP 8447 series offers an amplifier for nearly every application

in the 100 kHz to 1.3 GHz frequency range. The amplifiers' wide
bandwidths are compatible with other wideband instruments used for
making measurements involving broadband spectra.

$1100
S1225
$1875

$4

Price

$1075
$2

Ordering Information

HP 8447A Preamp
Opt 910: Extra Operating and Service Manual

(HP 8447A)
HP 8447D Preamp
HP 8447E Power Amp
HP 8447F Preamp-Power Amp
Opt 910: Extra Operating and Service Manual

(HP 8447D/E/F)

Options
Standard connectors are BNC (f) on all amplifiers.

Option 010 N (f) connectors on single channel amplifier.
Option 001 Dual channel amplifier, BNC (f) connectors.
Option 011 Dual channel amplifier, N (f) connectors.
Note: dual channel amplifiers are ideal for dual channel systems such
as oscilloscopes or network analyzers. Channels may also be cascaded
for increased small-signal gain.

84470 AMPLIFIER O.I-1300MHz
HEWl.ln·""CK"RQ

The HP 8447 series of general purpose amplifiers offers high relia
bility and the convenience of a small, lightweight package.

HP 84470

High Performance
These low noise, high gain amplifiers provide the flat frequency re

sponse and low distortion required for a wide range of uses. They can
be used to improve the sensitivity of counters, spectrum analyzers,

Specifications
HP 8447A Preamp HP 84470 Preamp HP 8447E Power Amp HP 8447F Preamp-Power Amp

Frequency Range 01-400 MHz 100 kHz-1.3 GHz 100 kHz-1.3 GHz 100 kHz-1.3 GHz

Typical 3 dB 50 kHz-700 MHz 50 kHz-l.4 GHz 50 kHz-1.4 GHz 50 kHz-l.4 GHz
Bandwidth

Gain 20 dB ±0.5 dB >26 dB 22 dB ± 15 dB
(Mean, per channel) at 10MHz (20'C-30'C) (20'C-30'C)

Gain Fiatness +0.5 dB ±1.5 dB ±1.5 dB
Across Full i

Frequency Range z
."

Noise Figure <5 dB <8.5 dB <11 dB typical
co...
:e.;

Output Power >+6 dBm .h7 dBm >+15 dBm <:>
>

for I dB Gain typicai :z.,
Compression

~Harmonic -32 dB for 0 dBm -30 dB for 0 dBm -30 dB for +10
Distortion output output (typical) dBm output <>.,

Typical Output -25 dBm -30 dBm -20dBm 11:
!!!

for <-60 dB ~
Harmonic .,
Distortion Z

>
VSWR <1.7 <2.0 input <2.2 !i<2.2 output 1-1300 MHz ."...

1-1300 MHz ...
Impedance 50n son 50 n ~

<>

Reverse Isolation >30 dB >40 dB >40 dB ~
."...

Maximum DC flO V ±IO V flO V t
Voltage Input

Options Availabie 001 001, OlD, 011 OlD 010

Option Prices add $600 add $650, $100, $1000 add $100 add $385



SWEEP OSCILLATORS
General Information

Power Sweep Measurement

Alternate Sweep Measurement
Modulation

Modulation capabilities further extend the
sweeper's usefulness both as a sweeper and a
signal generator for signal simulations. Most
Hewlett-Packard sweep oscillators offer ver
satile FM and AM capabilities which are

to 18.6 GHz, 12 dB of gain to 20 GHz, and
can be easily leveled via its built-in direction
al detector and the automatic level control
(ALC) circuitry of the sweeper.

Power as well as frequency can be swept
with the HP 8340A/4IA or the HP 8350 and
83500 series plug-ins using the Power Sweep
function. This means that both the frequency
response and power response of level sensi
tive devices like transistors and amplifiers
can be measured using the same test set-up.
Using the power sweep function the 1 dB
gain compression can easily be measured at a
CW frequency. Also, the ability to alternate
between two successive sweeps allows a
swept measurement of the 1 dB gain com
pression point.
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In the auto mode the sweep ret riggers auto
matically. A manual sweep is also available,
a real convenience for calibrating displays
such as X- Y recorders. An external trigger is
provided as well for applications where the
sweeper must be synchronized to other in
strumentation or remotely controlled. Sweep
times from 0.01 to more than 100 seconds
can be selected.

Marker capability, both Z-axis intensity
dots and RF pips, are available on HP sweep
ers to note important measurement frequen
cies. Two or more independent markers are
offered on all sweepers with up to five mark
ers on the HP 8340A/41 A as well as the HP
8350 mainframe. Crystal markers are also
offered on the HP 86222B, 83522A, and
83525A/B RF plug-ins.

Another powerful feature available on the
HP 8340A/41A and 8350 sweeper main
frame is Save/Recall Mode where up to nine
complete front panel states can be stored in
memory and later recalled when the mea
surement is repeated. This saves considerable
time when repetitive tests are required.
Power Output and Leveling

Power output is continuously adjustable at
the front panel over approximately a 10 dB
range of all plug-ins. Built-in attenuators are
also available on most plug-ins for greater
power control. Internal or external leveling is
employed to obtain (1) a constant power out
put and (2) a good source match (low
VSWR). This ensures high accuracy when
making swept measurements.

The HP 8340A/41A and 83500 series of
plug-ins for the HP 8350 offer calibrated out
put power and internal leveling as standard
features. Power is calibrated over a IS dB
range (40 dB for the HP 8340A/4IA) with
0.1 dB resolution (programmable to 0.02
dB); with an internal step attenuator, the cal
ibra ted range is extended to 85 dB (I 30 dB
on the HP 8340A/4IA).

When higher output is required, the HP
8349B microwave amplifier can be driven by
the RF output of the sweeper to provide a full
+20 dBm of output power from 2 to 18.6
GHz, + 17 dBm from 18.6 to 20.0 GHz. The
amplifier is capable of at least 15 dB of gain

Sweep Oscillator Features
Sweep Flexibility

Every HP sweeper has several different
sweep modes available for setting the fre
quency limits of the instrument. A full band
or independently adjustable start/stop fre
quency sweep can be selected. Alternately, a
marker sweep or a symmetrical F sweep
about the desired center frequency can be
chosen. And switching from one sweep mode
to another is a simple pushbutton operation.

Hewlett-Packard Sweep Oscillators
Hewlett-Packard sweepers cover the entire

frequency spectrum from dc to 60 GHz. Self
contained, multi-octave sweepers cover the
frequency range to 110 MHz. The HP 8620
and HP 8350 family of solid state oscillators
provide a versatile choice of configura
tions-single band, straddle band, or very
wide band plug-ins. The HP 8340A (10 MHz
to 26.5 GHz) and the HP 8341A (10 MHz to
20.0 GHz) are broadband synthesizers that
combine the excellent stability, frequency ac
curacy, and phase noise of a synthesizer with
the versatile characteristics of a sweep oscil
lator. And for coverage in the millimeter
wave frequency range, the HP 83550-series
frequency multipliers effectively extend the
excellent performance of Hewlett-Packard's
sweep oscillator family to the 26.5-40 GHz
(HP 83554A), 33-50 GHz (HP 83555A),
and 40-60 (HP 83556A) millimeter-wave
frequency ranges.

A chart of the complete frequency cover
age of Hewlett-Packard's line of sweep oscil
lators is shown on page 495.

Sweep Oscillators
Sweep oscillators are important in a num

ber of applications where the characteristics
of a device or system must be determined
over a continuous range of frequencies. By
replacing laborious point-by-point tech
niques, swept measurements increase the
speed and convenience of broadband testing.
The continuous frequency characterization
of the unknown device or system also elimi
nates the chance of missing important infor
mation between frequency points. Swept
techniques are applicable in all phases of de
sign, manufacture, and maintenance.



SWEEP OSCILLATORS
General Information (cant.)

lBV drive

useful for a variety of tests on communica
tion receivers. The flexible FM capability al
lows remote analog frequency programming,
important for many applications.

External pulse modulation is available on
many of the HP 83500/86200 series plug
ins. These plug-ins also accept the 27.8 kHz
square wave modulation required by the HP
8755, 8756A and 8757A scalar network ana
lyzers directly, eliminating the need for an
external modulator. The HP 8350 main
frame will supply the 27.8 kHz square wave
modulation directly to the plug-in.

The HP 8340A and 8341A opt. 006 syn
thesized sweepers have extensive modula tion
capability, providing both internal pulse and
AM modulation. The pulse modulation capa
bility works for pulse widths as narrow as 100
ns, having rise and fall times less than 25 ns
and an on/off ratio of greater than 80 dB.
The AM is dc coupled and has a 3 dB
bandwidth of 100 kHz. The maximum mod
ulation depth varies with available output
power but it is never less than 90%. In addi
tion, the HP 8340A and 8341A opt. 006 may
simultaneously pulse and amplitude modu
late the RF to simulate the effect of antenna
scan on a pulse modulated signal.
MLA Compatibility

In communications applications where up
converter simulation is required in conjunc
tion with the HP Microwave Link Analyzer,
several of the plug-ins have been selected to
provide this capability as an option in fre
quency ranges from 500 MHz to 18 GHz.
Group delay of less than I nanosecond and
linearity of better than 0.5% over 30 MHz
across most of the frequency range permit
very accurate RF to RF, RF to IF and RF to
BB distortion measurements. See page 150
for more inforn.ation.
Programming

The HP 8340A/41A, 8350 mainframe
and 83500 series plug-ins offer total HP-IB
control of all front panel functions. Not only
CW frequencies, but sweeps, markers, power
levels, etc., can be remotely programmed via
the HP-IB. This means there are no limita
tions to designing customized automatic sys
tems for either component or system testing.
The HP 8620C solid state sweeper main
frame offers optional HP-IB programming
capability.

In many applications a computer can be
used to assimilate data from a network ana
lyzer (HP 8756A/57A or 8510). With auto
matic systems the computer can completely
set up the measurement, sweep width, mark
ers, power level, etc., and then document the
measurement results in a printed or plotted
format. For operations requiring a minimum
of user interactions specification compari
sons can be made for automatic "go/no-go"
testing.

An example of this computer-aided test is
the HP 85015B system software for the HP
8756A/57A scalar network analyzers. This
software package allows you to configure and
store complete measurements and measure
ment setups as well as customized output for
mats. The HP 85016B system software
includes all the features of the HP 85015B
and includes fault location capabilities that

allow the automated scalar measurement
system to locate faults in transmission media.
Refer to page 604.
Covering Millimeter-wave Frequencies

The new HP 83550-series millimeter-wave
source modules answer the growing need for
high-performance sweep oscillators in the
millimeter-wave frequency ranges. The
source modules are frequency multipliers
that effectively extend the excellent perform
ance of HP sweep oscillators covering the 11
to 20 GHz range to the 26.5 to 40 GHz (HP
83554A), the 33 to 50 GHz (HP 83555A),
and the 40 to 60 GHz (HP 83556A) millime
ter-wave frequency ranges.

To use the HP 83550-series source mod
ules with existing HP microwave sources, the
HP 8349B amplifier is necessary to provide
the + I7 dBm of output power and, through a
built-in source module interface, the DC bias
and control signals the source modules need
for proper operation. Another solution for a
microwave driver in applications that incor
porate the HP 8350B is the new HP 83550A,
an 8 to 20 GHz RF plug-in that provides + 20
dBm to 18.6 GHz and +18 dBm, 18.6 to 20
GHz. This plug-in also has a built-in source
module interface to drive the millimeter
wave source modules directly.
Digital Sweeping Synthesizers

The HP 3325A, 3330B, 3335A, 8642A/B,
8660C, 8662A/63A, and 8673B/C/D com
bine the precision frequency accuracy and
stability of a synthesizer with the time saving
convenience of a sweeper. Instead of analog
sweeps, however, these units provide a digital
sweep. The digital sweep is a progression of
discrete CW frequencies that can be stepped
through at a specified rate. Parameters such
as start/stop/center frequencies, sweep
width, frequency step and sweep time are en
tered and executed through a convenient
keyboard or remote programming. Some ad
ditional features are phase-continuous line
ar/log sweep in the HP 3325A and
amplitude sweeping in steps as small as 0.01
dB in the HP 3330B. This, in conjuction with
frequency sweeping, can provide a compre
hensive family of curves.

Sweeper Applications
Sweepers are an integral part of many

kinds of test applications. Their versatility
and extensive feature set make them the per
fect choice for scalar/vector network analy
sis, noise figure measurements, frequency
translation measurements, signal simulation
and many other applications. The sweepers
you will find in this book are designed to be
compatible with all relevant measurement
solution from HP.

Sweepers are used extensively with swept
scalar network analyzers to characterize the
amplitude responses of broadband devices or
with "ector network analyzers when the am
plitude and phase characteristics of the de
vice (i.e. s-parameters) are needed.
Examples of such analyzers are the HP
8756A and HP 8757A scalar network ana
lyzers and the HP 8510A vector network an
alyzer. The HP 8340A/41A and HP 8350B
sweepers can be controlled by these analyzers
via a private "system interface bus." This

makes use of the sweepers full program
mability and creates synergistic perform
ance; for instance, the ability to save and
recall complete system setups and not just
one instrument's.

Some applications require special charac
teristic of a microwave sweep oscillators. For
measurements requiring low harmonics, the
HP 83592C RF plug-in for the HP 8350
sweep oscillator mainframe offers -55 dBc
harmonic suppression from 3.5 to 20 GHz.
For applications that require high power, the
new HP 83550A offers +20 dBm of leveled
output power to 18.6 GHz, +18 dBm from
18.6 to 20 GHz.

For scalar measurements requiring more
dynamic range, the HP 8349B microwave
amplifier can be used to extend the dynamic
range from 76 dB to typically> 90 dB.

For measurements that require an entirely
spurious-free environment and phase infor
mation, sweepers may be used with vector
network analyzers such as the HP 85 lOA.
Extremely high performance vector mea
surements can be made with the HP
8340A/41A and the HP 8510. For less de
manding applications, the HP 8350B/83500
series sweepers can be used with the HP
8510. For instance, the HP 8350B/83522A
can be used with the HP 8510 to make RF
measurements with greater than 90 dB of dy
namic range from 45 MHz to 2.4 GHz.

Noise figure measurements above 1500
MHz can be made using the HP 8970A noise
figure meter with either the HP
8340A/8341 A or the HP 8350 serving as the
local oscillator. With this equipment noise
figure and gain measurements can be made

HP 8970A Noise Figure Meter

2.3 26.5 GH,

on microwave components such as amplifiers,
transistors or mixers. The HP 8340A/41A
can also be used as a microwave LO in an HP
8902S and 89528 measurement systems that
makes several important measurements on
microwave sources.

Two-tone sweep testing of devices such as
mixers and receiver front ends requires two
signals offset from each other by the IF. This
is accomplished by phase-locking the differ
ence frequency of two sweep oscillators to a
very stable source. The sweepers may then be
swept across the band of interest.

The modulation and built-in attenuator
features of Hewlett-Packard sweep



oscillators make them useful in many tradi
tional CW signal generator applications. The
excellent stability, phase noise, frequency
range and modulation capability of the HP
8340A and 8341A make them well suited for
most of these applications. In addition, accu
racy, linearity, and flatness of the broadband
plug-ins like the HP 83590A, 83594A,
83595A, 83592 AlBIC, 86290 BIC, 83525
AlB, 86222 AlB, and 83522A make them
more than adequate in many applications re
quiring a general purpose CW generator.

For wideband applications these RF plug
ins feature performance that rivals octave
band oscillators in the areas of frequency pu
rity and accuracy, harmonics, flatness, and
power.

For a complete discussion of swept fre
quency measurements the following applica
tion notes and others are available from your
local Hewlett-Packard sales office.

AN 155-2 "100dB Dynamic Range Mea
surements Using the 8755 Frequency Re
sponse Test Set"
AN 183 "High Frequency Swept Measure
ments"
AN 187-6 "Frequency Performance of the
8620C Sweep Oscillator Under Remote
Programmi ng"

AN 312-1 "Configuration of a Two-tone
Sweeping Generator"
AN 327-1 "Extending Dynamic Range of
Scalar Transmission Measurements Using
the HP 8756A or HP 8755C Scalar Net
work Analyzer"
AN 329 "Performance Characteristics of
HP Microwave Signal Sources-A Compar
ison"
PN 8340A-1 "Increasing Frequency
Switching Speed on the HP 8340A Synthe
sized Sweeper"
PN 8340A-5 "60 GHz Frequency Cover
age Using the HP 8340A Synthesized
Sweeper and the WJ l204-4X Frequency
Extender"
PN 8340A-6 "Reduced Harmonic Distor
tion Using the Integra TMF-1800H Track
ing Filter with the HP 8340A Synthesized
Sweeper"
PN 8340A-7 "Microwave Noise Figure
Measurements Using the 8340A Synthe
sized Sweeper with the HP 8970A Noise
Figure Meter"
PN 8350-1 "Using the HP 8350A Sweep
Oscillator with the Wiltron 560 Scalar
Network Analyzer"
PN 8350-2 "Improved Frequency Accura
cy by Calibrating HP 83590 Series RF
Plug-ins to HP 8350A Sweep Oscillator
Mainframe"
PN 8350-3 "A Penlift Dwell Circuit for the

HP 8350 Sweep Oscillator"
PN 8350-4 "Pulse Modulation Character
istics of the HP 83500 Series Sweep Oscil
lator RF Plug-ins"
PN 8350-5 "60 GHz Frequency Coverage
Using the HP 8350A Sweep Oscillator and
WJ 1204-4X Frequency Extender"
PN 8350-6 "Reduced Harmonic Distortion
Using the Integra TMF-1800H Tracking
Filter with the HP 8350 Sweep Oscillator"
PN 8350-7 "Microwave Noise Figure
Measurements Using the HP 8350A Sweep
Oscillator with the HP 8970A Noise Fig
ure Meter"
PN 8350-8 "Leveling the HP 8350B Sweep
Oscillator with an HP 430 Series Power
Meter"
PN 8349-1 "Achieving Calibrated Output
Power With The HP 8350 Sweep Oscilla
tor/8349 Broadband Amplifier Combina
tion"
PN 8620C-1 "Using the HP 8620C Sweep
Oscillator with the Wiltron 560 Scalar
Network Analyzer"
PN 8756A-1 "Automating the 8756A Sca
lar Network Analyzer"
PN 8756A-3 "How to use the HP 5344S
Source Synchronizer with the HP 8350B
Sweep Oscillator and the HP 8756A Scalar
Analyzer"

Sweep Oscillator-Summary Chart

Modeiliumber
Frequency 8350 8620 Other 100 1 10 100 1 2 4 8 12 18 26 40 50 60

Range' Series Series" Sweepell kHz MHz MHz MHz GHz GHz GHz GHz GHz GHz GHz GHz GHz GHz

0.1 Hz-13 MHz 3312A
10 Hz-2l MHz 3336A1B/C
I ~Hz-21 MHz 3325A
1mHZ-50 MHz 8165A
200 Hz-80 MHz 3335A

10 kHz-1280 MHz 8662A
10 kHz-2600 MHz 8660C
100 kHz-110 MHz 860lA

100 kHz-I GHz 8642A
100 kHz-2 GHz 8642B

100 kHz-2.56 GHz 8663A
10 MHz-1.3 GHz 86220A
10 MHz-24 GHz 83522A 86222A1B
10 MHz-8.4 GHz 83525A1B
10 MHz-20 GHz 83592A1B/C 8341A

10 MHz-26.5 GHz 83595A 8340A
50 MHz-18.6 GHz 8673C

SO MHz-265 86730
[.7-4.3 GHz 86235A .\--
2-84 GHz 83540AlB B6240AlB

3.6-8.6 GHz 86240C • \--.

2-18.6 GHz 86290B/C
2-20 GHz 83590A
2-22 GHz 86290B Opt H08

2-26.5 GHz 83594A 8673A
32-6.5 GHz 86241A -~59-90 GHz 862420 -~5.9-12.4 GHz 83545A 86245A

7-11 GHz 862500 Opt H08 ...~
7.5-18.6 GHz 86251A
8-12.4 GHz 862500 ....-~
8-20 GHz 83550A

10-15.5 GHz 86260B ...
r~12.4-18 GHz 86260A
~17-22 GHz 86260C

18·26.5 GHz 83570A ~
265-40 GHz 83572A1B It--.

26.5-40 GHz'" 83554A I. ~33-50 GHz'" 83555A H
4Q-6O GHz'" 83556A

'Other Special FreQuency Ranges Can Be Provided Upon Request.
"HP 86200 Series RF Plug-ins are usable with the HP 8350A Mainframe via the HP ll869A Adapter. HP 83500 Series Plug-ins are not usable in the HP 8620C Mainframe.
"'The HP 83550-serles millimeter-wave source modules are frequency multipliers that require amicrowave input. See pages 512-514.



SWEEP OSCILLATORS
Synthesized Sweepers
Models 8340A, 8341 A

• 1 to 4 Hz frequency resolution
• Low spurious and phase noise
• 100 ns pUlse width capability (optional on HP 8341A)

• +10 dBm to -110 dBm calibrated output (optional on
HP 8341A)

• Complete analog sweeper
• DC to 100 kHz amplitude modulation

HP 8340A

HP 8340A/8341A Synthesized Sweepers
The HP 8340A and 8341A Synthesized Sweepers deliver the com

bined high-performance of a synthesizer and a broadband sweep os
cillator in one instrument that is completely controllable via the
Hewlett-Packard Interface Bus (HP-IB). This efficient combination
of performance and versatility is ideal for manual or automatic test
systems and in many cases enables the HP 8340A/41A to replace a
sweep oscillator, a frequency counter, an RF synthesizer, and a mi
crowave synthesizer.

Synthesizer Precision and Spectral Purity
The synthesized broadband frequency coverage (10 MHz to 26.5

GHz on the HP 8340A and 10 MHz to 20 GHz on the HP 8341A)
and the precise I to 4 Hz frequency resolution (depending on the fre
quency band of the HP 8340A or 8341A) are generated by indirect
synthesis techniques. These techniques enable the HP 8340A/41A to
achieve the same low single-sideband phase-noise performance as the
HP 8672A and HP 8673 series of Synthesized Signal Generators.
The HP 8340A/41A long-term stability is also outstanding at
1X10 -9/day (see specification on following page for more informa
tion).

The HP 8340A/41A also feature CW switching times of better
than 50 ms (typically <35 ms). Additionally, a "Fast Phase-lock"
programming command can be used to reduce typical CW switching
times to between 11 and 22 ms (depending on frequency step size and
absolute frequency value).
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Spectrum Analyzer
photo of HP 8340A
signal at 22 GHz.

Swept Capability
Analog sweep widths as narrow as 100 Hz or as broad as the full

frequency range of the HP 8340A or 8341A permit rapid and thor
ough testing of any device within their broad frequency range.~. To
simplify swept measurements, five frequency markers are provided
along with useful marker functions such as marker sweep, marker to
center frequency (MKR-CF), and marker difference. Direct compat
ibility with the HP 8510, 8756A/57A, 8410 and 8755 Network Ana
lyzers also enhances the HP 8340A/41A's swept capability.

Pulse and AM Modulation
The high performance pulse modulators of the HP 8340A and the

HP 8341A Opt 006 offer >80 dB ON/OFF ratio and <25 ns rise and
fall times. Pulse amplitudes are leveled for pulse widths as narrow as
100 ns. The HP 8340A/HP 834lA also feature dc-coupled AM mod
ulation with a 3 dB bandwidth of 100 kHz and a minimum depth of
90%. Pulse and amplitude modulation can be used simultaneously to
simulate antenna scan patterns.

HP 8341A Opt 006 pulse
performance at 3 GHz.
Pulse width = 200 ns.

HP8340AAM
performance at 22 GHz.
AM rate is 50 kHz and
depth is 90%.
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Frequency
CW Mode (and Manual Sweep)

Frequency Range: HP 8340A, 10 MHz to 26.5 GHz
HP 8341A, 10 MHz to 20.0 GHz

Frequency Resolution:
1 Hz, 0.01 to < 7.0 GHz
2 Hz, 7.0 to <13.5 GHz
3 Hz, 13.5 to <20.0 GHz
4 Hz, 20.0 to 26.5 GHz (HP 8340A only)
Accuracy: Same as time base.
Time Base:
Internal 10 MHz time base.
Aging Rate: less than I X 10-9jday and 2.5 X 10-7jyear after 30 day
warm-up.
Temperature Effect: typically < I X IO-SUPIO;oC.
Line Voltage Effect: typically < I X IO-SUP II j ± 10% line voltage
change.
Switching time: <50 ms to be within specified frequency resolution
(PEAK function off).
(Fast Phase Lock Mode reduces typical switching time to <20 ms).
Frequency Bands: For bands 0 and I, the output is derived from the
fundamental frequency ofthe internal 2.3 to 7.0 GHz YIG-tuned oscil
lator (n = I). For bands 2 (7.0-13.5 GHz), 3 (13.5-20 GHz), and 4
(20.0-26.5 GHz), the output is derived from the 2nd, 3rd, or 4th har
monic of the oscillator (n =2, 3, or 4).

Swept Mode
Center Frequency/Sweep Width (~F)

Range: HP 8340A: 10.00005 MHz to 26.49999995 GHz (center fre
quency): 100 Hz to 26.49 GHz (sweep width). HP 8341 A: 10.00005
MHz to 19.99999995 GHz (center frequency).
100 Hz to 19.99 GHz (sweep width).
Resolution: approximately 0.1 % of sweep width (~F).

Readout Accuracy: (sweep time> 100 ms)
LlF ::;n X 5 MHz: ± 1% of indicated sweep width (LlF). ±time base
accuracy.
n X 5 MHz <LlF <n X 100 MHz: ±2% of indicated sweep width (LlF).
LlF zn X 100 MHz: = 1%of indicated sweep width (LlF), or ±50 MHz,
whichever is less.
Where n = harmonic multiplication number (I to 4). Refer to Frequen
cy Bands description above.

Start/Stop Frequency
Range: HP 8340A: 10 MHz to 26.4999999 GHz (Start); 10.0001
MHz to 26.5 GHz (Stop) HP 8341A: 10 MHz to 19.9999999 GHz
(Start)
10.0001 MHz to 20.0 GHz (Stop)
Resolution: same as Center FrequencyjSweep Width.
Readout Accuracy: with respect to sweep out voltage (sweep time>
100 ms): same as Center Frequency jSweep Width Mode.
Frequency Markers
All 5 markers are independently variable and have the same specifica
tions.

Range: HP 8340A: 10 MHz to 26.5 GHz.
HP 8341A: \0 MHz to 20.0 GHz.

Resolution: same as Center FrequencyjSweep Width.
Readout Accuracy: same as Center FrequencyjSweep Width.
Readout Accuracy in MKR Ll Mode: same as Center Frequen
cyjSweep Width.

Swept Frequency Accuracy (of any frequency covered by the
sweep): same as Center FrequencyjSweep Width Mode.

HP-IB Interface Functions
The following codes describe the HP-IB electrical capabilities of the

HP 8340Aj41A using IEEE Std 488-1978 mnemonics: SHI, AHI, T6,
TEO, L4, LEO, SRI, RLl, PPO, DCI, DTI, CO, CI, C2, C3, C2l1, El.

HP 8340A/8341A Specifications
(see technical data sheet for complete specifications)

accuracy and stability was required of a swept source, the sweeper was
combined with a source-locking counter or simply stopped and counted in
CW mode. Now with the 10 MHz to 20 GHz HP 8341A, you can obtain
the highest quality frequency accuracy, stability, and phase noise along
with an analog sweeper. The HP 834lA has all this built into a single
easy-to-use instrument at a price comparable to a broadband sweep
er jsource-Iocking counter combination.
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Both the HP 8340A and HP 8341A can also be teamed with the HP
8756A and HP 8757A scalar network analyzers for precision scalar anal
ysis, for instance, magnitude-only applications where data at accurate
frequencies is needed. In addition to this frequency accuracy, the HP
8340Aj8341A have a "phase-locked sweep." For sweep widths of n x 5
MHz or less (n = frequency band number), one of the phase-locked loops
is swept producing synthesizer class frequency accuracy and stability in a
continuous sweep. As an example, see Figure 2 where an 832 MHz SAW
resonator is swept over a width of 400 kHz by the HP 834lA with less
than 60 Hz of residual FM.

REF!

STR"7" +832. 4SMHz CRSR "'304. 89kHz STOP ·832. BSMHz

The HP 8341A is particularly well suited for scalar analysis because of
its excellent performance for the price. Previously, if greater frequency

Output Power
The HP 8340Aj4lA provide high output power which can be con

trolled down to -110 dBm (opt. 001 or 004 on the HP 8341A) with 0.05
dB resolution. High power resolution is complemented by outstanding
accuracy and flatness, as shown on the following page of specifications.
The HP 8340A/41 A also feature power sweep capability with> 20 dB
dynamic range for complete characterization of level-sensitive devices.

Usability and Programmability
The ENTRY DISPLAYS of the HP 8340Aj41 A always show the ac

tive functions and their current values, which can be easily changed via
the data entry keyboard, the step keys or the knob. This friendly and
responsive interaction with the user makes the HP 8340Aj41A very easy
instruments to operate. Complete HP-IB programmability also enables
the HP 8340Aj41A to effectively interact with computers via simple-to
use programmmg codes (for example, a CW frequency of 5 G Hz can be
programmed by: CW 5 GZ). Other HP-IB enhanced features. such as
the "Fast Phase-lock" command, let users easily and fully exploit the
powerful capabilities of the HP 8340Aj41 A.

Network Analyzer Companions
Besides being excelrent stand-alone general purpose sources. the HP

8340A and HP 8341A are also ideal sources for precision microwave net
work analysis. Examples of this are the HP 8340A/41A with the HP
8510 and HP 8756Aj57A network analyzers. The HP 8510 vector net
work analyzer brings tremendous measurement capability to the micro
wave engineer that was never before available. A significant portion of
this capability depends on the stability, signal purity and
sourcejanalyzer interface of the sweeper used. An example of this high
performance is shown in Figure I where a single device under test was
measured seven times with seven completely different HP 851 Oj8340A
test systems. The repeatability (system to system) is remarkable. When
the HP 8512A or 8514A 500 MHz to 18 GHz test sets are used with the
HP 8510, the 10 MHz to 20 GHz HP 8341A is the recommended source
and when the HP 8513A or 8515A 45 MHz to 26.5 GHz test sets are
used, the 10 MHz to 26.5 GHz HP 8340A is recommended.



SWEEP OSCILLATORS
Synthesized Sweepers (cont.)
Models 8340A, 8341A

Output Level
Frequency Range (GHz)

Range 0.01 to <2.3 2.3 to 20

t20 to -10 dBm - ±1.6 dB
t10 to -10 dBm ±0.9 dB ±1.3 dB
-10 to -20 dBm ±1.7 dB ±2.1 dB

HP 8341A Output Power Accuracy

Accuracy specifications include power level variations with frequency
and temperature (i.e. flatness, which is given below).

HP 8341A Maximum Leveled Power (O°C to +35°C)
+10 dBm, 0.01 to 20.0 GHz

Minimum Sellable Power: HP 8340A, -110 dBm, 0.01 to 26.5
GHz; HP 8341A, - 20 dBm, 0.01 to 20.0 GHz.
RF Off: When the RF key is turned off, the POWER dBm display
will read OFF and a 0 dBm signal out of the RF connector will
typically be attenuated to a level of <-100 dBm. Additional attenu
ation of the signal may be achieved by using the internal step at
tenuator.

Output Power Resolution
ENTRY DISPLAY: 0.05 dB
POWER dBm Display: 0.1 dB

HP 8340A Output Power Accuracy (O°C to +55°C)

Output Level
Frequency Range (GHz)

Range 0.01 to <2.3 2.3 to <20 20 to 26.5

t20 to tl0 dBm - ±1.8 dB ±2.3 dB
t 10 to -995 dBm ±0.9 dB ±1.5 dB ±2.0 dB
-10 to -19.95 dBm ±1.2 dB ±2.0 dB ±2.5 dB
-20 to -49.95 dBm ±1.5 dB .t2.3 dB ±2.8 dB
-50 to -79.95 dBm ±1.8 dB ±2.6 dB ±3.1 dB
-80 to -100 dBm ±21 dB ±2.9 dB ±3.4 dB
-100 to -110 dBm (typically) ±2.9 dB ±3.7 dB ±4.2 dB

Offset from Carrier
Frequency

Range (GHz) 30 Hz 100 Hz 1 kHz 10 kHz 100 kHz

0.01 10 < 2.3 - -67 -75 -83 -107
2.3 to < 7.0 - -67 -75 -83 -107
7.0 to <13.5 - -61 -69 -77 -101

13.5 to <20.0 - -57 -65 -73 - 97

,
OIhet from Carrier

Frequency
Range (GHz) 30 Hz 100 Hz 1 kHz 10 kHz 100 kHz

0.01 to < 2.3 -64 -70 -78 -86 -107
2.3 to < 7.0 -64 -70 -78 -86 -107
7.0 to <13.5 -58 -64 -72 -80 -101

13.5 to <20.0 -54 -60 -68 -76 - 97
20.0 to 26.5 -52 -58 -66 -74 - 95

HP 8341A Single-Sideband Phase Noise (dBcj I Hz NOise BW,
CW Mode all power levels)

Spectral Purity
Specifications apply to CW mode and all swept modes unless other
wise stated.
Spurious Signals (expressed in dB relative to the carrier level (dBc)
at ALC level of 0 dBm).

Harmonics (up to 26.5 GHz) of output frequency:<-35 dBc
Subharmonics and Multiples Thereof (up to 26.5 GHz) of output
frequency:

<-25 dBc, 7.0 to<20.0 GHz
<-20 dBc, 20.0 to 26.5 GHz (HP 8340A only)

Non-Harmonically related spurious (CW and Manual Sweep
mode only):

<-50 dBc, 0.01 to < 2.3 GHz
<-70dBc, 2.3 to < 7.0GHz
<-64dBc, 7.0 to<13.5GHz
<-60 dBc, 13.5 to <20.0 GHz
<-58 dBc, 20.0 to 26.5 GHz (HP 8340A only)

HP 8340A Single-Sideband Phase Noise (dBcjl Hz Noise BW,
CW Mode all power levels)

Output Level
Frequency Range (GHz)

Range 0.01 to <2.3 2.3 to <20 20 to 26.5

~20 to t 10 dBm - ±1.2 dB ±1.7 dB
tl0 to -9.95 dBm ±0.6 dB ±1.l dB ±1.6 dB
-10 to -19.95 dBm ±0.9 dB ±l.6 dB ±2.1 dB
-20 to -49.95 dBm ±1.2 dB ±1.9 dB ±2.4 dB
-50 to -79.95 dBm ±1.4 dB ±22 dB ±2.7 dB
-80 to -100 dBm ±1.7 dB ±2.5 dB ±3.0 dB
-100 to -110 dBm (typically) ±1.9 dB ±3.1 dB ±3.6 dB

HP 8340A Flatness (Internally leveled)
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Typical HP 8340A Phase Noise performance from 2.3 to 7.0
GHz.

HP 8341A Flatness (internally leveled)

Typical Residual FM in CW Mode: <n X 60 Hz rms
Typical Residual FM in Swept Mode:
AF >n X 5 MHz: <n X 25 kHz rms.
AF sn X 5 MHz: same as CW Mode.
Whcre n = harmonic multiplication number (I to 4). Refer to Fre
quency Bands description above.

Output Level
Frequency Range (GHz)

Range 0.Ql to <2.3 2.3 to 20

t20 to +10 dBm - =1.0 dB
+10 to -10 dBm ±0.6 dB =0.9 dB
-10 to -20 dBm ±0.8 dB =1.5 dB

RF Output
Output Power Range

HP 8340A Maximum Leveled Power (O°C to +35°C)
Frequency Range specnied Typical

0.01 to < 2.3 GHz t10.0 dBm t12 dBm
2.3 to < 7.0 GHz t12.0 dBm t16 dBm
7.0 to <13.5 GHz t1O.0dBm tI2 dBm

13.5 to <20.0 GHz t 9.0 dBm til dBm
20.0 to <23.0 GHz t 3.0 dBm t 5dBm
23.0 to 265 GHz t 1.0 dBm t 3 dBm

Output Level SWitching Time: typically < 10 ms to be within ±O.l
dB of final value with no attenuator change (internal leveling only).
Stability with Temperature: typically ±0.01 dB;oC.
Output Impedance: son nominal.
Source SWR (internal leveling only):
Typically <1.3:1, 0.01 to <2.6 GHz.
Typically < 1.6:1, 2.3 to <18.0 GHz.
Typically <2.0:1, 18.0 to 26.5 GHz. (20.0 GHz for HP 8341A)



MODULATION DEPTH

Pulse Definitions:

less $350
add $650

add $110
add $100

add 535
add $40

Price
$69,100

less $2,000
add $200

less $1,800
less $4,000
less $3,500

add $400
$44,000

add $2.000
add $4.000
add $2,200

add $200
add $4,000
add $3,500

add $400

TA -AF Pulse Rise Time
T F ·RF Pulse Fall Time
VOR-Overshoot and Ringing
V F -Video Feedthrough

TRF ·R F Pul" Length
TV -Input PUlse Length
TD -Delav Time
Vp -RF Pulse Amplitude

~50kHz

~ 10kHz

.~-~~

DDL-~§20§§§'§40~~::::J60~--80~--~'00

RF
PULSE OUT

Figure 3. Typical HP 8340A AM distortion for various modula
tion rates and depths.
Ordering Information
UP 8340A Synthesized Sweeper
Option 001 Front Panel RF Output Without Attenuator
Option 004 Rear Panel RF Output With Attenuator
Option 005 Rear Panel RF Output Without Attenuator
Option 006 Delete Pulse Modulation
Option 007 Relaxed Phase Noise Specifications
Option 910 Extra Operating and Service Manual
HP 8341A Synthesized Sweeper
Option 001 Front Panel RF Output With Attenuator
Option 002 +13 dBm Output Power, 2.3 to 18.6 GHz
Option 004 Rear Panel RF Output With Attenuator
Option 005 Rear Panel RF Output Without Attenuator
Option 006 Pulse Modulation
Option 007 Improved Phase Noise Specifications
Option 910 Extra Operating and Service Manual
Common Options
Option 806 Rack Mount Slide Kit
Option 850 HP 8410B/C Interface Cable
Option 908 Rack Flange Kit
Option 913 Rack Flange Kit for Instruments With Front
Handles
Option 914 Delete Service Manual
08340-60134 Support Kit

AmplitUde Modulation
Specifications below apply when the HP 8340A/4 IA are internally lev
eled, for waveforms whose envelope peak is at least I dB below maxi
mum specified power.
AM Depth: 0-90%. Actual available depth will be greater than this in
many cases and is determined by the difference of the maximum leveled
power available at frequency of interest and -30 dBm.
AM Sensitivity: (at a 1 kHz rate and 30% depth) IOO%/V ±5'70. AM
depth is linearly controlled by varying input level between 0 and c±-I V
peak. Nominal input impedance is 600fl.
AM Bandwidth (30% Depth, PULSE off): dc coupled, 3 dB point
> 100 kHz.
AM Frequency Response (Flatness) Relative to a 1 kHz Rate at
30% depth (PULSE off): ±0.20 dB, dc to 10 kHz.
Distortion: typical values are given in Figure 3 below.
Incidental <pM in Peak Radians (Rates :0; 10kHz, 30% Depth): <0.4
typically
Incidental FM: Incidental <pM X Modulation Frequency.
AM Input Impedance: nominally 600 ohms.
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Frequency Range (GHz)

Pulse Width 0.01100.4 0.410<2.3 2.3 10 26.S*
100 to<200 ns - +3/-0.3 dB t1.5/-0.3 dB
200 to<500 ns - +1.5/-0.3 dB ±0.3 dB
;::500 ns - ±0.3 dB ±0.3 dB
I to<2 ~S (typically) t3/-0.3 dB - -
2 to <5 ~S (typically) +1.5/-0.3 dB - -
;::5 ~S (typically) ±0.3 dB - -

Power Sweep
Range:

Displayed: 0 to 40 dB/sweep
Actual: At least 10 dB at any given frequency (at least 20 dB in
DECOUPLED mode; see Figure 2 below).

Resolution: 0.05 dB/sweep
Accuracy:

Starting Power Level: Same as Output Power Accuracy Power
Sweep Width and Linearity:

Resolution: 0.05 dB/sweep
Slope Compensation

Calibrated Range: 0 to 0.4 dB/GHz
Resolution: 0.001 dB/GHz

External Leveling
XTAL allows the HP 8340A/41A to be externally leveled by crystal

detectors of positive or negative polarity.
METER allows power meter leveling with any HP power meter.
Range: 500 /LV(-66 dBV) to 2V (+6 dBV) for XTAL or METER
modes.
Accuracy: leveled voltage is shown in ENTRY DISPLAY in dBV. Ac
curacy of actual voltage at EXT INPUT relative to the displayed
value is as follows:

±0.5 dB, ±0.2 mY.
Loop bandwidth: nominally 30 kHz in XTAL mode, 0.7 Hz in
METER mode.
Input Impedance: nominally I MIl

*20.0 GHz tor HP 8341A opt. 006

Pulse Repetition Frequency:
100 Hz to 5 MHz (when internally leveled)
Typically dc to 20 MHz in non-leveled operation
Maximum Peak Power: same as CW and swept modes. See RF OUT·
PUT specifications.
Accuracy of fnternally Leveled RF Pulse (Vp) (relative to CW lev
el)

Pulse Modulation
Specifications apply only to CW frequencies. Pulse modulation is stand
ard in the HP 8340A and available as option 006 in the HP 8341 A.
ON/OFF Ratio: >80 dB.
Rise (TR) and Fall (TF) Times: .,;25 ns.
Minimum Internally Leveled RF Pulse Width (TRF): S 100 ns.
Minimum Unleveled RF Pulse Width: typically<25 ns.

Settling Time: Settling time states the typical amount of time needed
for the internally leveled RF pulse amplitude to be within 10% of its final
value after a change in the pulse amplitude has been initiated. In the HP
8340A/41 A, for pulse widths < 10 /LS, settling time is the greater of 70 /LS
or the time to generate 7 pulses. For pulse widths 2:.10 /LS, settling time is
70 /LS divided by the duty cycle. Settling time can be reduced by pressing
SHIFT AM, which effectively increases the ALC bandwidth. SHIFT AM
also has the effect of causing some degradation in the pulse envelope as
well as raising the minimum pulse repetition frequency from 100 Hz to I
kHz.
Overshoot, Ringing (VoiVp): < 15% typically.
Pulse Width Compression (Ty.TRF): ±5 ns typically.
Delay Time (To): 50 ns typically.
Video Feedthrough (V/Vp):

<100%,0.01 to <0.4 GHz
<5%,0.4 to <2.3 GHz (for output power levelsS+8 dBm)
<0.2%,2.3 to 26.5 GHz (20.0 GHz for HP 8341A opt. 006)

Sidebands caused by a pulse input when PULSE is OFF: typically
<-50 dBc with a 30 kHz squarewave input from .01 to 7.0 GHz.
Pulse Input: TTL compatible. (Open circuit is TTL high level and
keeps RF on). Damage level + 12V, -20V.



SWEEP OSCILLATORS
Model 8350 Series: 10 MHz to 40 GHz
Model 8350 Series

• Versatile microprocessor-controlled mainframe
• Single-band, straddle-band and broad band plug-ins
• 10 MHz to 40 GHz in two plug-ins

HP 8350 System
The HP 8350 is a powerful general-purpose source for swept micro

wave measurements, wideband CW signal generation and automatic
testing. It incorporates the efficiency of microprocessor control with
state-of-the-art YIG-tuned oscillators and GaAs FET amplifiers to
produce a high performance sweep oscillator system ideally suited for
either manual or automatic measurements.

You can easily configure a source to meet your application's fre
quency coverage and power requirements. Just combine the versatile
HP 8350 mainframe with any of the 32 standard RF plug-ins (see
table at right) and you are ready to make measurements. Both the
advanced HP 83500 series plug-ins and the existing HP 86200 series
plug-ins (via the HP l1869A adapter) are accepted by the HP 8350
mainframe.

HP 8350 Mainframe
The HP 8350 has been designed to include many features that not

only speed and simplify measurements but also improve accuracy. In
addition, it is compatible with HP network analyzers, counters, noise
figure meters, power meters, and microwave link analyzers to provide
complete solutions.

All function values (sweep limit frequencies. marker frequencies,
etc.) are indicated on high resolution digital displays. Function values
are easily modified using the appropriate knob, step keys, or data en
try keyboard.

Five independent, continuously variable markers are available to
note your measurement frequencies. The active marker frequency or
the difference frequency between any two markers is read easily from
high resolution digital display. You can also use marker sweep to
zoom in on a particular frequency span while retaining your original
sweep limits.

Another particularly useful feature in making repetitive measure
ments is the HP 8350's Save/Recall Mode. Once the sweeper has
been set for a particular measurement, all front panel settings (HP
8350 and HP 83500 series plug-in) can be Saved and later Recalled
to repeat the measurement by accessing one of nine internal storage
registers.

In the past, HP-IB programming of sweepers was limited to a series
of CW frequencies. With the HP 8350 all front panel functions, e.g.
sweeps, markers, sweep time, even output power (HP 83500 series
plug-ins) can be programmed. This means there are no limitations in
designing your own customized test systems. Utilizing the Learn
Mode function, the HP 8350 becomes a "talker" as well as "listener"
on the bus, transferring all manually entered front panel controls to
the computer.

Full compatibility with both the HP 8510 and the HP 84l0C Net
work Analyzers, the HP 8756A and the HP 8757A Scalar Network
Analyzers are provided for convenient vector and scalar measure
ments with the HP 8350. The HP 5343A Counter can be combined
with the HP 8350 to measure Start, Stop, or marker frequencies with
up to 100 kHz accuracy while sweeping. Improved frequency accura
cy and stability may be achieved by using the HP 5344S Source Syn
chronizer with the HP 8350 to phase-lock the RF output. Microwave

• 10 mW output power to 26.5 GHz
• Total HP-IB programmibility

SYSTEMS

noise figure measurements may be made using the HP 8350 with the
HP 8970A Noise Figure Meter. In addition, the HP 8350B, with an
appropriate plug-in driving the HP 8349B microwave amplifier, pro
Vides up to +20 dBm of output power across a 2 to 20 GHz range.

HP 83500 Series Plug-Ins
Broadband frequency coverage from 10 MHz to 40 GHz with high

output power is provided in the HP 83500 series RF plug-ins. One
plug-in, the HP 83595A, operates over the entire 10 MHz to 26.5
GHz range without sacrificing frequency accuracy (± 12 MHz at 26.5
GHz). The HP 83592C, 10 MHz to 20 GHz RF plug-in has -55 dBc
harmonics and subharmonics from 2 to 20 GHz. The HP 83550A
provides + 20 dBm of output power from 8.0 to 18.6 Ghz, + 18 dBm
from 18.6 to 20.0 GHz and also has a built-in source module interface
to drive the HP 83550-series millimeter-wave source modules. The 18
GHz to 26.5 GHz band is filled by the HP 83570A RF plug-in and
boasts a 10 mW power level (comparable to most BWOs). The milli
meter-wave bands are covered by the HP 83550-series millimeter
wave source modules, frequency multipliers that provide coverage in
the 26.5 to 40 GHz (HP 83554A), 33 to 50 GHz (HP 83555A), and
40 to.6Q GHz (HP 83556A) bands by effectively extending the char
actenstlcs of an 11 to 20 GHz microwave source to the millimeter
frequency range.

The HP 83500 series plug-ins olTer output power level control pre
viously unavailable on a swept source. Power level control is cali
brated with 0.1 ~B resolution and up to 80 dB range (with Opt 002
attenuator). CalIbrated power sweeps are available for characterizing
device performance as a function of power. Slope and internal level
ing controls are standard on all units. The HP 83500 series plug-ins
(except the HP 83572A/B) are also capable of power meter leveling
with the HP 432A/B/C, 436A, and 438A power meters.

All HP 83500 series front panel functions are HP-IB program
mable including power level. This means your automatic test systems
can now characterize a device both as a function of frequency and
input power level.

HP 86200 Series Plug-Ins
Simply combining the HP 86200 series plug-in (including the one

you may already own) with an HP l1869A Adapter makes all the
convenient digital controls, markers, and HP-IB capability of the HP
8350 immediately available to you. The HP 86200 series are a partic
ularly attractive plug-in choice when economical single-band opera
tion is desired with the HP 8350 mainframe. For measurements with
HP Microwave Link Analyzers, specially characterized HP 86200 se
ries plug-ins can be used with the HP 8350 to create an upconverter
for communications distortion measurements.

The HP 86290B/C plug-ins cover the 2-18 GHz frequency range
with 10 mW and 20 mW of output power respectively. Frequency
accuracy at 18 GHz is 20 MHz, exceeding that available on most
single-band plug-ins. Both HP 83500 series and HP 86200 series
plug-ins compatible with the HP 8350 mainframe are summarized in
the table below. Note that the HP 11869A Adapter is required with
all HP 86200 series plug-ins.



HP 862908

HP 83540A

Frequency Leveled Frequency Complete
HP Model range power accuracy specifications
number (GHz) output (MHz) on page

83595A 0.01-26.5 2.5 mW ±12 504
83594A 2-26.5 2.5 mW ±12 504

83592A/B 001-20 10 mW120 mW' ±IO 504
83592C 001-20 4mW ±10 504
83590A 2-20 10 mW ±IO 504

Broad-band Plug-ins 83525A/B 0.01-84 20 mW/10 mW ±12 506
83522A 0.01-24 20 mW ±5 506

86222A/B 0.01-24 20 mW ±10 518
86290B 218.6 10 mW ±30 517
86290C 2-18.6 20mW ±30 517

83540A/B 2-84 40 mW120 mW ±12 508
86240A 2-84 40mW ±20 519

Straddle-band Plug-ins 86240B 2-84 20 mW ±20 519
86240C 3.6-86 40 mW ±20 519
86251A 7.5-18.6 10 mW ±20 519
83550A 8.0--20.0 100 mW/50 mW" ±20 508
86220A 0.01-1.3 10 mW ±10 520
86235A 1.7-43 40 mW ±20 520
86241A 32-6.5 32 mW ±30 520
862420 59-9 10 mW ±35 520
83545A 5.9-12.4 50 mW ±20 520

Single-band Plug-ins 86245A 5.9-12.4 50 mW ±40 520
862500 8.0--12.4 10mW ±40 520
86260B 10--155 10mW ±50 520
86260A 12.4-18 10mW I50 520
86260C 17-22 10mW ±50 520
83570A 18--26.5 10mW ±30 510
83572A 26.5-40 1.6 mW (Opt 001) ±100 510
835728 26.5-40 4 mW (Opt 001) ±100 510

NOTE: The HP 11869A Adapter Is reqUIted to loterlace HP 86200 senes plug-los wIth the HP 83508 maloframe.
'HP 83592B: 20 mW 1018.6 GHz.
"HP 83550A: 100 mW to 18.6GH



SWEEP OSCILLATORS
Model 8350 Series: Mainframe
Model 8350B

• Accurate, high resolution, digital displays
• Five markers with marker .l and marker sweep
• Save/recall 9 complete front panel states

• Accepts all HP 83500 series plug-ins
• Total HP-IB programmability

HP 83508 Specifications

HP 83508
Sweep Oscillator applications are greatly enhanced by the features

of the HP 8350B. Along with the traditional swept and CW frequen
cy functions, the HP 8350B adds extensive marker ca~abilities,versa
tile data entry and complete HP-IB programmabIlIty. BesIdes the
popular HP 83500-series RF plug-ins, the HP 8350B also accepts the
HP 86200-series plug-ins via the HP 11869A adapter. And the HP
8350B is directly compatible with such measurement systems as the
HP 851OA/8410C vector network analyzers and th.e H~

8756A/8757A scalar network analyzers. Frequency accuracy IS easI
ly enhanced by using the HP 5343A counter to count the START,
STOP or ACTIVE MARKER frequencies. For even more frequency
accur;cy and stability the HP 5344S source synchronizer may be
used to phase-lock the RF output.

The HP 8350B has three methods of changing function values: con
trol knobs, keyboard entry, or step key entry.

Five markers are available with the HP 8350B. These markers,
combined with the high resolution digital readout, make the accurate
location of important frequency responses easy. A key marker fea
ture, marker~, computes the difference between any two markers.
The markers can modify the center frequency (marker.....CF) or the
START/STOP frequency (Marker Sweep). These expanded marker
capabilities simplify sophisticated measurements. .

A necessity in making repetitive measurements or automatic tests
is the Save/Recall feature. Once the HP 8350B controls have been set
for a particular measurement, all of the front panel controls can be
"Saved" in a memory location and later "Recalled" when the mea
surement is repeated. This feature supplies nine mem.ory location~,

each storing a complete front panel set-up. Nonvolatll~ memory ~s

included so that all memories are retained even when hne power IS
removed.

The HP 8350B makes "simultaneous" comparison of two separate
frequency ranges or power levels easy via the alternate sweep mode.
When the alternate sweep mode is activated, the HP 8350B alternates
between the current front panel setting and any stored memory set·
ting on successive sweeps. The output from this function may be
processed through a network analyzer suc? as the HP 8756A or the
HP 8757A and viewed on a two channel display.

All front panel controls (except the ac line switch) m~y be
programmed or controlled via the HP-IB. The HP 8350B may mter
act as a listener or as a talker on the HP-IB. As a talker the HP 8350B
is capable of outputting the manually entered front panel information
to a controller.

A self test is performed at turn on or whenever the instrument pre
set function is activated. This function verifies that the HP 8350B IS

functioning properly. If there is a problem, error codes are displayed
on the front panel to help locate the problem quickly to the board and
component level.

HP 8350B

Instrument Control
Control knobs, step keys and data entry keyboard: all instru
ment parameters whether time, frequency or power may be set three
ways: control knobs, keyboard entry, or step keys.

Frequency Control Functions
Range: determined by RF plug-in unit used.
Linearity: refer to RF unit specifications.
START/STOP sweep: sweeps up from the START frequency to the
STOP frequency.
CF/~F Sweep: sweeps symmetrically upward, centered on CF.
~F: frequency width of sweep continuously adjustable from zero
to 100% of frequency range.
~F Accuracy: refer to RF unit specifications.
CF Accuracy: refer to RF unit specifications.
CF Resolution: 0.00038% (26~,144 points across band).
~F Resolution: 0.1 % of full band (l024 points across band)

0.012% of band for '/8 of band or less
0.0015% of band for '/64 of band or less.

Display resolution: 5 digits.
CW operation: single frequency RF output.

CW accuracy: refer to RF unit specifications.
CW resolution: same as CF.

Vernier: adjusts CW frequency or swept center frequency up to
0.05% of RF plug-in band being swept.

Vernier resolution: 4 ppm (64 points between each CW point;
262, 144 points across band).

Offset: allows the CW frequency or center frequency to be offset by
any amount up to the full range of the plug-in.

Resolution: same as CF.
Accuracy: refer to RF unit specifications.

Frequency markers: five frequency markers are independently ad
justable and fully calibrated over the entire sweep range. Amplitude
or intensity markers available.

Resolution: 0.4% of selected sweep width (256 points/sweep).
Accuracy: refer to frequency accuracy.
Marker output: rectangular pulse, typically -5 volts peak availa
ble from the POS Z BLANK connector on rear panel.

Marker sweep: RF output is swept between Marker I and Marker 2.
Marker.....CF: causes the CW or the swept center frequency to equal
the frequency of the active marker.

Sweep and Trigger Modes
Internal: sweep recurs automatically.
Line: sweep triggered by ac power line frequency.
External trigger: sweep is actuated by external trigger signal.
Single: selects mode and triggers a single sweep.
Sweep time: continuously adjustable from 10 ms to 100 seconds.
Manual sweep: front panel controls provide continuous manual ad-
justment of frequency between end frequencies.. .
External sweep: sweep is controlled by external Signal apphed to
front or rear panel SWP OUTPUT/SWP INPUT connector.
Sweep output: direct-coupled sawtooth, zero to approximately ± I0
volts, at front or rear panel concurrent with swept RF output.

Instrument State Storage
Save n/recall n: up to 9 different front panel settings can be stored
in the HP 8350B via the Save n (n = I through 9) function. Settings
can be recalled randomly or in sequence.
Alt n: causes the RF output to alternate on successive sweeps between
the current front panel setting and a setting stored in memory.



Instrument State
Instrument preset: sets the front panel of the HP 8350B into a pre
determined state. It also causes an internal analog and digital self-test
to occur. If internal errors or failures are detected they are indicated
via error codes.

Modulation
External AM: refer to RF unit specifications.
Internal AM: square wave modulation available at all sweep speeds.
Factory preset to 27.8 kHz although selectable to 1000 Hz or 27.8
kHz. On/off ratio, refer to RF unit specifications.
External FM: refer to RF unit specifications.
Phase-lock: refer to RF unit specifications.

Remote Programming (HP·IB)
The HP 8350B has both input and output capability. The HP-IB

address can be displayed on the front panel and is selectable (any
number from 0 to 31). All front panel controls except the ac line pow
er switch are programmable.
Frequency resolution: same as CF/ tl.F plus vernier.
Power resolution: see HP 83500 Series Plug-ins.
Output mode functions: the HP 8350B can output to a controller
an instrument state message that describes the present instrument
status.
HP-IB interface functions: SHI, AHI, T6, L4, SRI, RLl, PPO,
DC1, DT1, CO, El.

General Specifications
Nonvolatile memory: continuous memory that retains the contents
of all instrument state storage registers, the HP-IB address, and cur
rent instrument state when ac line power is off.
Blanking
RF: when enabled, RF turns off during retrace and remains olf until
next sweep.
Display: POS Z BLANK; direct-coupled rectangular pulse approxi
mately +5.0 volts during retrace and bandswitch points of sweep.
NEG Z BLANK; direct-coupled rectangular pulse approximately
-5.0 volts coincident in time with RF blanking.
Pen Lift: output to control the pen lift function of XY recorder at end
point of sweep.
Counter trigger (CNTR TRIG): output for controlling the external
trigger input of the HP 5343A Frequency Counter.
Stop sweep: input for stopping the progress of a forward sweep,
used with HP 5343A Frequency Counter.
Program connector: additional control of and information on the
HP 8350B instrument state is provided via a 25 pin rear panel connec
tor.
HP 8410C interface cable: permits multi-octave operation of HP
HP 8410C Network Analyzer with HP 8350B.
Operating temperature range: O°C to +55°C.
Power: 100, 120,220 or 240 volts ± I0%,50 to 60 Hz (Option 400, 60
to 400 Hz). Approximately 270 volt-amps including RF unit.
Weight (not including RF unit): Net 16.5 kg (36.4 Ib). Shipping
22.7 kg (50 lb).
Dimensions: 425 mm wide, 133.3 mm high, 422 mm deep (16.75" x
5.25" x 16.6").

HP11869A

HP 11869A Adapter
The HP 11869A adapter provides the electrical and mechanical

interface between the HP 8350 and 86200 series plug-ins. All of the
HP 8350's standard operating features, including HP-IB remote pro
gramming, are available. However, specific plug-in functions (output
power level, RF on/olf, etc.) cannot be controlled or remotely
programmed by the HP 8350 mainframe.

Plug-ins With Rear Panel RF Output
Option 004 allows the adapter to be used with HP 86200-series

plug-ins that are equipped with rear panel RF output.

Plug-ins Compatible With The HP 11869A Adapter
The HP 11869A adapter attaches to the back of the HP 86200

series plug-in and is equipped with a switch for setting the specific
interface code for the plug-in being used.

The following plug-ins will operate in the HP 8350 by using the HP
11869A.

HP 86220A (0.01-1.3 GHz) HP 86245A (5.9-12.4 GHz)
HP 86222A/B (0.01-2.4 GHz) HP 86250A/B/C/D (8.0-12.4 GHz)!
HP 86230BI (1.8-4.2 GHz) HP 86251A' (7.5-18.6 GHz)
HP 86235A (1.7-4.3 GHz) HP 86260A (12.4-18.0 GHz)
HP 86240A/B (2.0-8.4 GHz) HP 86260B (l0.0-15.5 GHz)
HP 86240C (3.6-8.6 GHz) HP 86260C (17.0-22.0 GHz)
HP 86241A (3.2-6.5 GHz) HP 86290A1 (2.0-18.0 GHz)
HP 86242A/C/D (5.9-9.0 GHz) HP 86290B/C (2.0-18.6 GHz)

$405

add $200

add $200

Ordering Information
HP 8350B Sweep Oscillator Mainframe2

Options
400: 400 Hz Power Line Frequency Operation
803: HP 5343A Interface Cables
850: HP 8410C Source Control Cables
908: Rack Mount Kit
910: Extra Manual
913: Rack Flange Kit for Instruments with

Front Handles

Price
$4.565

add S200
add $60

add S100
add $3.250

add $80
add $35

HP 11869A Adapter
Options
004: Extension Cables for Plug-ins with Rear Panel RF

Output
006: Type N Aux Out Interface Connector for HP

8625lA and 86290A1/B/C
'Models 862308, 86290A, and 86250A/8/C are obsolete. However. existing models can interface
to HP 83508 mainframe via Ihe HP 11869A adapter.

2For transit cases see page 750

'Requires a special PROM for Ihe HP 11869A, which Is shipped with every HP 86251A.



SWEEP OSCILLATORS
Model 8350 Series: Broadband RF Plug-Ins
Models 83595A, 83592A1B/C, 83594A, 83590A

• Calibrated output power with 0.1 dB resolution
• +13 dBm from 0.01 to 18.6 GHz
• 12 MHz frequency accuracy at 26.5 GHz
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• -55 dBc harmonics and subharmonics from 3.5 to 20
GHz

• Internal leveling and slope standard
• HP-IB
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HP 83592C 2.0 GHz 1.8 GHz/DIV 20.0 GHz

The six HP83590 series plug-ins feature wideband frequency cover
age as exemplified by the HP 83595A which covers 0.01-26.5 GHz in
a single sweep. While the HP 83590 series feature broadband sweeps,
they still maintain narrowband precision. The frequency output ex
hibits excellent stability and accuracy. At 26.5 GHz the HP 83595A
maintains an accuracy of ±12 MHz. The HP 83592B does not sacri
fice power for broadband high frequency coverage; the output power
is internally leveled for a minimum +13 dBm (to 18.6 GHz) output
with ±0.9 dB flatness. The HP 83592C provides a clean test signal
with -55 dBc harmonic and subharmonic levels to maximize dynam
ic range. Power output capabilities have been expanded to provide
power sweep and slope control. In addition, the HP 83590 series plug
ins are completely HP-IB programmable.

The most outstanding feature of the HP 83590 series plug-ins is
their broad frequency range. Innovative technology is used to create
this precision frequency range. The principle behind this technology
is the Switched YIG Tuned Multiplier circuit (SYTM). The YTM
circuit uses the output of a fundamental oscillator to drive a high
efficiency multiplier that has been integrated with a tracking YIG
filter in order to create and select high order harmonics to be used as
output frequencies.

A figure of merit for the HP 83590 series is their flat output power
over the entire frequency range. The output power is internally lev
eled within 0.9 dB for a minimum output power of 10 dBm, with a
displayed resolution of 0.1 dB. The power level may be controlled to a
minimum settable power level of -5 dBm. This level may be extended
to -75 dBm on the HP 83592A/B and HP 83590A with Option 002
(70 dB Step Attenuator) or to -60 dBm on the HP 83592C, the HP
83595A and HP 83594A with Option 002 (55 dB Step Attenuator).

Since power parameters are critical to high frequency measure
ments, the HP 83590 Series (along with all HP 83500 series plug-ins)
offer many modes of power output. In addition to a single power out
put, the HP 83590 Series offer a Power Sweep function. The Power
Sweep function sweeps a power range for characterizing level sensi
tive devices like amplifiers and transistors. The Slope mode is supplied
to provide compensation for cable or test set losses. In all these modes
the power output is internally monitored and leveled. If preferred, the
power may be externally leveled. The HP 83590 Series plug-ins are
capable of power meter leveling with the HP 432A/B/C, 436A, and
438A power meters.

HP-IB programmability is an essential feature when one of the HP
83590 series is used in automatic test systems. For example, the auto
mated tests of amplifiers for gain compression are possible. These
plug-ins are completely programmable, which means the power mode
may be selected and the power level may be set with .02 dB resolution.

General Specifications
Sweep time (minimum): 10 ms for a single band (Bands 0, 1,2,3,
4).25 ms for full band (HP 83590A, 83592A/B).
Switch points: HP 83595A, 83592A/B/C: Internal bands are
0.01-2.4 GHz, 2.3-7.0 GHz, 6.9-13.5 GHz, 13.4-20.0 GHz and
19.9-26.5 GHz (HP 83595A only). Broadband switch points are at
approximately 2.4 GHz, 7.0 GHz, 13.5 GHz and 20.0 GHz (HP
83595A only). HP 83594A, 83590A: Internal bands are 2.0-7.0
GHz, 6.9-13.5 GHz, 13.4-20.0 GHz and 19.9-26.5 GHz (HP
83594A only). Broadband switch points are at approximately 7.0
GHz, 13.5 GHz and 20.0 GHz (HP 83594A only).
Auxiliary output: HP 83595A, 83592A/B/C: Rear panel 2.3-7.0
GHz fundamental oscillator output, nominally 0 dBm. HP 83594A,
83590A: Rear panel 2.0-7.0 GHz fundamental oscillator output,
nominally 0 dBm.
Frequency reference output: (I Y/GHz or 0.5 Y/GHz internal
switch selectable, rear panel BNC output): HP 83595A, 83592
A/B/C: nominal I V/GHz (0.01-19 GHz) ±25 mY; nominal 0.5
V /GHz (full frequency coverage) ±25 mY. HP 83594A, 83590A:
nominal I V/GHz (2-19 GHz) ±25 mY; nominal 0.5 V/GHz (full
frequency coverage) ±25 mY.
RF output connector: HP 83595A, 83594A: Type APC 3.5 male.
HP 83592A/B/C, 83590A: Type N female.
Weight: net, 6.0 kg (13.2Ib); shipping, 9.2 kg (20 Ib).
tmproved Network Measurement Capabilities
These plug-ins are compatible with the:

HP 8510 Network Analyzer
HP 8410 Network Analyzer
HP 8757A Scalar Network Analyzer
HP 8756A Scalar Network Analyzer
HP 8970A Noise Figure Meter
HP 8709A Phase-Lock Synchronizer
HP 5344S Source Synchronizer

Output Characteristics
Impedance: 50 ~ nominal.

VSWR: <1.9:1
Power Sweep (with option 002 Power Sweep cannot cross an at
tenuator step)

Calibrated range: HP 83590A, 83592A/B/C: > 10 dB (IS dB
typical); HP 83594A, 83595A: 9 dB.
Accuracy (including linearity): < ± 1.5 dB typical.
Resolution: 0.1 dB.



External FM
Maximum Deviations for Modulation Frequencies

DC to 100 Hz: ± 75 MHz.
100 Hz to 1 MHz: ±7 MHz.
1 MHz to 2 MHz: ±5 MHz.
2 MHz to 10 MHz: ±I MHz.

Sensitivity
FM Mode: -20 MHz/V typical.
Phase-lock mode: -6 MHz/V typical.

Input impedance: 2 kl1 nominal.
Frequency response (DC to 2 MHz): ±3 dB.

Slope Compensation (with option 002 Slope cannot cross an at
tenuator step).

Calibrated range: up to 0.5 dB/G Hz (10 dB over full range).
Linearity: <0.3 dB typical.
Resolution: 0.1 dB/ G Hz.

AUenuator Accuracy (±dB referenced from the 0 dB setting, HP
83590A 83592A/B only).

Frequency Atlenuator Setting (dB)

Range (GHz) 10 20 30 40 50 60 70

0.01-124 0.6 0.7 0.9 I.B 2.0 2.2 2.3
124-180 0.7 0.9 1.2 2.0 23 25 2.8
l8.0-200 0.9 1.5 2.5 3.0 3.2 33 3.5

Modulation Characteristics
External AM

Frequency response: typically 100 kHz.
Input impedance: approximately 10 kl1.
Range of amplitude control: typically 15 dB.
Sensitivity: I dB/V typical.
Maximum input: 15 V.

Pulse In (HP 83595A and 83592A/B/C only)
TTL Compatible: Logic high = RF on, logic low = RF off.
0.01 to 20.0 GHz: Squarewave modulation up to 30 kHz.
On/Off Ratio: ;::30 dB below specified maximum leveled power.
0.01 to 2.5 GHz

Rise/Fall Time: typically 50 ns.
Minimum Pulse Width

Leveled: Il'sec.
Unleveled: typically 200 ns.

2.5 to 20 GHz
Rise/Fall Time: typically 10 ns.
Minimum Pulse Width

Leveled: typically II'S.
Unleveled: typically 100 ns.

Ordering Information

HP 83590A 2.0 to 20 GHz RF Plug-in
Option 002: 70 dB Step Attenuator
Option 004: Rear Panel RF Output

HP 83592A 0.01 to 20 GHz RF Plug-in
Option 002: 70 dB Step Attenuator
Option 004: Rear Panel RF Output

HP 8359280.01 to 20 GHz (13 dBm) RF Plug-in
Option 002: 70 dB Step Attenuator
Option 004: Rear Panel RF Output

HP 83592C 0.01 to 20 GHz (-55 dBc harmonics) RF
Plug-in

Option 002: 55 dB Slep Attenuator
Option 004: Rear Panel RF Output

HP 83594A 2.0 to 26.5 GHz RF Plug-in
Option 002: 55 dB Step Attenuator
Option 004: Rear Panel RF Output

HP 83595A 0.0 I to 26.5 GHz RF Plug-in
Option 002: 55 dB Step Attenuator
Option 004: Rear Panel R F Output

Price

$17,700
add $1,305

add $200
$20,500

add $1,305
add $200

$26,580
add $1,305

add $200
$26,580

$1,305
$200

$22,820
add $1,305

add $200
$29,085

add $1,305
aud $200

HP B3592A/B/C HP 83595A
HP 83590A (excluding Band 0) HP 83594A (excluding Band 0)

BandA BandA Band Band FuliA Band BandA Band Band Band FuliA
0 1 2 3 Band 0 1 2 3 4 Band

.01-24 2.4-7.0 7.0-13.5 115-20 .01-20 01-24 2.4-7.0 7.0-13.5 13.5-20 20-26.5 ,01-26.5

Frequency Characteristics
Accuracy: (25°C ±5°C)

CW Mode: (MHz) ±5 ±5 clO ±IO ±5 =5 lolO lolO ±12
Typically: (MHz) ±2 ±2 lo3 ±4 =2 ±2 ±3 ±4 ±5

All Sweep Modes (lOOms Sweep Time): (MHz) ±15 lo20 ±25 ±30 lo50 ±15 ±20 ±25 lo30 ±35 ±50
linearity: Typ, (MHz) ±2 ±2 ,4 ±6 ±10 ±2 lo2 ±4 ±6 ±10 ±15

Stability
With Temperature: Typically (MHzl°C) ~0.2 ±0,2 ±0.4 ,0,6 ±0,6 ±0.2 ±0.2 iO.4 ±0.6 ±0,8 ±0,8
With 10% Line Voltage Change: (kHz) ±50 ±50 ±100 ,150 ±150 ±50 ±50 ±100 ±150 ±200 ±200
With 10 Power Lml Change: (kHz) ±200 ±200 ±400 ,600 ±600 ±200 ±200 ±400 ±600 ±800 ±800
With 31 Load VSWR: (kHz) ±IOO ±IOO ±200 ±300 "300 ±100 ±tOo ±200 ,300 ±400 ±400
With Time (after I hour warmup at the same frequency)
Typically (kHz) <100 <100 <200 <300 <300 dOO dOO <200 <300 <400 <400
Residual FM (20 Hz-15kHz bandwidth, peak): (kHz) <8 <5 <7 <9 <5 <5 <7 <9 <12

Output Characteristics
Maximum Leveled Powero: (mW) (25'C) 10,(20)' \0.(20),'(4)' 10,(20),'(4)' 10,(2,5)' 10.(2,5)' 10 10 10 to 2.5 2.5
Opt 002 10,(16)' 7,(14)',(3.2f 63,(14)'.(25)' 5,(1.4)' 3.2(1.4)' 10 7 6.3 5 1.25 125

Power Level Accuracy
(Internally leveled): (dB) <±1.5 <iU <±l.3 <=1.4 <±1.5 <±1.5 <±l.3 <±1.3 <±1.4 <±1.7 <±1.8

Minimum Settable Power: (dBm) -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5
With Opt 002 -75.(-60)' -75,(-60)" -75.(-60)' -75,(-60)' -75,(-60)' -60 -60 -60 -60 -60 -60
Remote Programming Resolution Displayed: (dB) 01 0,1 01 0,1 01 0.1 0.1 01 0,1 0,1 0.1

Settable (dB) 02 .02 ,02 ,02 .02 ,02 ,02 .02 ,02 .02 ,02

Power Variation (Max, Rated Pwr)
Internally Leveled: (dB) <±O,g <i0.7 c±O.7 <±D.8 <±0.9 ±0,9 loO.7 ±0.7 ",0,8 ,09 ±1.0
Externally Leveled (Excludes Coupler/Detector Vanation)
(For Negative Crystal Detector and
Power Meter: (dB) <±.2 <lo.2 <±.2 <±.2 <±.2 <±.2 (±,2 <i,2 <±.2 <±,2 <±.2
With Temperature: (dB/'C) 0.1 0.1 01 0.1 01 0,1 0.1 0.1 0.1 0,1 01

Residual AM in 100 kHz Bandwidth: (dBc) <-50 <-50 <-50 <-50 <-50 <-50 <-50 <-50 <-50 <-50 <-50
Spurious Signals

Harmonically Related: (dBc) <-25.(201" <-25.(<-55)' <-25,«-55)' <-25,«-55)' <-25 <-25 <-25 <-25 <-25 <-20 <-20
Typically: (dBc) <-35' <-40,«-60)' <-35.(<-60)' <-35,«-60)' <-35 <-35 <-40 <-35 <-35 <-35 <-35

Non-HarmOniCs: (dBc) <-25 <-50,«-55)' <-50.( <-55)' <-50,«-55)' <-50" <-25 <-50 <-50 <-50 <-50 <-50

A Band 1on the HP 83590A and the HP 83594A covers 2.0--7.0 GHz. and Full Band on the HP
83590A and 83694A covers 2-20 GHz and 2-26.5 GHz.
B HP 835928 only.
C HP 83592C only.
o 0.5 dB lower with Opt 004.

E HP 83592C only;<-25 dBc (0,01-1.4 GHz)
<-45 dBc (1.4-2.4 GHz)
< 50 dBc 12,4-3.5 GHz)
<-55 dBc (35-7.0 GH.)

F HP 83592C <-35 dBc(O.Ol-l,4 GH.); <-50 dBc 11.4-2.4 GH2)
G With HP 83592 AlBIC (0.01 - 20GH): 25 dBc



SWEEP OSCILLATORS
Model 8350 Series: Broadband RF Plug-Ins (cant.)
Models 83522A, 83525A and 835258

• 10 MHz-2.4 GHz and 10 MHz 8.4 GHz in one
continuous sweep

• Calibrated output power
• Power sweep

• 1, 10, and 50 MHz crystal markers
• HP 83525B with < 45 dBc harmonics from 2-8.4 GHz
• Complete HP-IB programmability
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Broadband frequency measurements may be made with the HP plug-ins. These markers may be seen as either intensity spots or am-
83522A (10 MHz to 2.4 GHz) plug-in and the HP 83525A/B (10 plitude dips. The amplitude markers are compatible with the HP
MHz to 8.4 GHz) plug-in. These plug-ins have similar functions as 8756A and 8757A Scalar Network Analyzers. These crystal markers
well as individual merits which are described below. simplify and speed up precision frequency measurements.

HP 83522A
The HP 83522A uses a heterodyne circuit to provide high perform

ance 10 MHz to 2.4 GHz frequency coverage. This frequency range is
covered in one continuous sweep having excellent frequency charac
teristics. Frequency accuracy is maintained within 5 MHz and the
linearity is within I MHz over the full band. The power output is
internally leveled to ±0.25 dB flatness over the entire 10 MHz to 2.4
GHz range while maintaining a power level ~ 13 dBm.

HP 83525A/8
The HP 83525A/B cover the frequency range of 10 MHz to 8.4

GHz with excellent frequency stability, accuracy, and output power.
This wide frequency range is created by automatically switching two
bands together with a PIN diode switch. The lower frequency band
covers 0.01-2.1 GHz which results from a heterodyne circuit. The
upper frequency band is produced by a 2-8.4 GHz YIG oscillator.
This 0.1 GHz frequency overlap is provided to enable smooth, nar
rowband sweeps around the switch point. On a full band sweep (10
MHz to 8.4 GHz) the band discontinuity at the switch point is typi
cally <8 MHz. The HP 83525A/B maintain excellent frequency pa
rameters with a lower band accuracy within ±5 MHz and an upper
band accuracy within ±12 MHz. Full band frequency linearity is ±3
MHz while the lower band maintaim a linearity of ±2 MHz.

The HP 83525A plug-in, with its extremely broad frequency range,
does not sacrifice power. This plug-in provides at least +13 dBm of
output power while being internally leveled to a flatness of ± I dB.

The HP 83525B plug-in provides the same outstanding specifica
tions as the HP 83525A plus 45 dBc harmonics for maximum dynam
ic range in RF component and system measurements.

HP 83522/83525 Common Features
Crystal Marker Capability

A powerful feature offered by the HP 83522A and the HP
83525A/B is Crystal Marker capability. This capability provides
harmonic markers at 10 or 50 MHz intervals over the full range of the
HP 83522A and below 2 GHz with the HP 83525A/B. In addition, I
MHz harmonic markers are available below I GHz with all three

Power Output
The HP 83522A and the HP 83525A/B plug-ins have a calibrated

output power range of typically 15 dB that may be extended to >80
dB with Option 002 (70 dB attenuator). The output power level accu
racy is within 1 dB on the HP 83522A and within 1.5 dB on the HP
83525A/B. The front panel digital resolution enables the power to be
manually set to a 0.1 dB resolution. The power may be remotely HP
IB programmed to 0.02 dB resolution.

In addition to a single power output, these plug-ins offer a Power
Sweep function. The Power Sweep function sweeps a power range for
characterizing level sensitive devices like amplifiers and transistors.
The Slope mode is supplied to provide compensation for cable or test
set losses.

Programmability
The HP 83522A and the HP 83525A/B are completely program

mable plug-ins. This infers that the power level, power mode (Power
Sweep, Slope, etc.), crystal markers and other plug-in functions may
be externally controlled via the HP-IB. Programmability is a key fea
ture for automatic test systems or production environments requiring
multiple, repetitive tests.

Network Measurements
Increased dynamic range scalar measurements can be made using

either the HP 83522A or the 83525A with the HP 8756A or the HP
8757A Scalar Network Analyzer. In the AC detection mode, the dy
namic range is increased by internally modulating the RF output with
the required 27.8 kHz square wave (produced by the HP 8350). This
causes the output to be modulated before it is passed through the out
put amplifier, thereby avoiding modulation of the amplifier noise. The
advantage of increased dynamic range is complemented by the simple
interface between the sweep oscillator and the HP 8756/8757A. In
addition, these plug-ins are directly compatible with the HP 8510 and
the HP 8410s' Network Analyzer, for vector and scalar measure
ments, the HP 8970A Noise Figure Meter for noise level analysis,
and the HP 5344S Source Synchronizer for phase-lock applications.



Frequency Characteristics
HP 83522A HP 83525A/B

Range 0.01·2.4 GHz 0.01-8.4 GHz

0.01·2 GHz 2-8.4 GHz

Accuracy' (25'C ±5'C)
CW Mode: ±5 MHz ±5 MHz ±12 MHz
Typically: ±1.5 MHz ±1.5 MHz ±3.5 MHz

All Sweep Modes ±15 MHz ±15 MHz ±20 MHz
Linearity Typically: ±I MHz +2 MHz ±3 MHz

Stability
With Temperature: Typically ±200 kHzI'C ±200 kHz/'C ±200 kHzI'C
With 10% Line Voltage Change: ±20 kHz ~20 kHz ±20 kHz
With 10 dB Power Level Change: ±100 kHz ±IOO kHz ±1 MHz
With 3:1 Load SWR: ±IO kHz ±IO kHz ±250 kHz
With Time (in 10 minute period after one hour

warmup at the same frequency setting): Typically <±IOO kHz <~100 kHz <±200 kHz
Residual FM (20 Hz-15 KHz Bandwidth), peak: <5 kHz <5 kHz <7 kHz

Internal AM
Selectable (by internal jumper in HP 8350) to 1 kHz or 27.8 kHz
square-wave modulation. 27.8 kHz modulation guarantees opera
tion with HP 8755 Frequency Response Test Set.
On/Off Ratio: ~30 dB (>40 dB above 2 GHz)

External FM
Maximum Deviations for Modulation Frequencies

DC to 100 Hz: ±75 MHz
100 Hz to 1 MHz: ± 7 MHz
1 MHz to 2 MHz: ±5 MHz
2 MHz to 10 MHz: ±1 MHz

Sensitivity
FM Mode: -20 MHz/V typical
Phase-lock mode: -6 MHz/V typical

Input impedance: 2 kf! nominal
Frequency response (dc to 2 MHz): ±3 dB

General Specifications
Sweep Time (minimum over full band)

HP 83522A (.01-2.4 GHz): 10 ms
HP 83525A1B (.01-8.4 GHz): 17 ms

Switch points (HP 83525A1B only): low band .01-2.1 GHz, high
band 2.0-8.4 GHz. Internal band switch point at 2.0-2.1 GHz.
Frequency reference output: nominal 1 V/GHz (over full sweep
range); ±IO mV rear panel BNC output.
RF Output connector: type N female
Weight: net, 4.5 kg (10 Ib); shipping,7.7 kg (17 Ib)

Crystal Marker Capability
Internal crystal markers: Harmonic markers of 10 and 50 MHz are
available over the full range of the HP 83522A and below 2 GHz with
HP 83525A/B. I MHz harmonic markers are available below I GHz
with the HP 83522A and 83525A/B. Markers are output as intensity
spots through the POS Z BLANK connector on the HP 8350 or as
amplitude dips on the RF output.
Accuracy of center frequencies (25 0 C): ± 5 x 10-6

Typical Marker Width Around Center Frequency
1 MHz Markers: ± I00 kHz
10 MHz Markers: ±200 kHz
50 MHz Markers: ±300 kHz

Temperature stability: ±2 x 1O-6;oC typical
External marker input: generates amplitude or Z-axis marker when
sweep frequency equals external input frequency.

Frequency range: .0 I to 2.4 GHz (2.0 GHz for HP 83525A/B)
Marker width: ±300 kHz

Marker indicator light: LED lights when coincident with crystal or
external marker for accurate CW calibration.

Output Characteristics
HP 83522A HP 83525A/8

0,01·2.4 GHz 0.01·2 GHz 2·8.4 GHz

Maximum Leveled Output Power
(25'C ± 5'C) +20 mW +20mW +20 mW/IO mW
With Oplion 002 +20 mW +20mW +20 mW/IOmW

Power Leyel Accuracy
(Internally Leveled): ±I dB ±1.5 dB ±1.5 dB
Attenuator Accuracy

(per 10 dB step, typical): ±0,3 dB ±03 dB ±0.3 dB
Calibrated Range: 15 dB 15 dB 15 dB

With Option 002: 85 dB 85 dB 85 dB
Resolution (displayed): 0,1 dB 0,1 dB 0.1 dB
Remote Programming (Sellable): &01 dB ±0,01 dB ±0,01 dB

Power Variation (Max. Rated Pwr)
Internally Leveled: ±0,25 dB ±1 dB ±1 dB
Externally Leveled (Excludes
CouplerIDetector Variation)
For Negative Crystal Detector
and HP 432A1B/C Power Meter: <±0.1 dB <±01 dB <±O,] dB

With Temperature: ±002 dBI'C ±0,02 dB/'C ±0,02 dB/'C

Residual AM in 100 kHz Bandwidth: <-50 dBc (-50 dBc (-50 dBc

Spurious Signals
Harmonics (for 10 mW output pwr): <-25 dBc <-25 dBc" <-25 dBcl 45 dBc
Typical: <-30 dBc <-30 dBc <-30 dBc/50 dBc

Non·Harmonlcs: <-25 dBc <-30 dBc <-60 dBc
Typical: <-30 dBc <-35 dBc <-60 dBc

Output VSWR (internally leYeled) <1,5 <2.0 d,6

Unleveled indicator: lights when RF power level is set too high to
permit leveling over sweep range selected,
Impedance: 50 f! nominal
Power Sweep

Calibrated range: I 5 dB
Accuracy (including linearity): < ± 1.5 dB typical
Resolution: 0, I dB

Slope Compensation
Calibrated range: up to 5 dB/GHz (10 dB over full range, typical
ly 15 dB)
Linearity: <0.2 dB typical
Resolution: 0.01 dB/GHz

Modulation Characteristics
External AM

Frequency response: 100 kHz typically
Input impedance: Approximately 10 kf!
Range of amplitude control: 15 dB typically
Sensitivity: 1 dB/V typically
Maximum input: 15 V
Pulse modulation: (HP 83525A/B, 2-8.4 GHz)

Rise/fall time: 20 ns typically
Minimum pulse width: Leveled: I /LS (HP 83525A), 5 /LS (HP

83S2SB) typically
Unleveled: 100 ns typically

'When calibrated using internal crystal markers and FREQ CAL adjustment.
"83525A harmonics <- 20 dBc for 20 mWoutput power,

Improved Network Measurement Capabilities
The HP 83522A and 83525A/B are compatible with the:

HP 8510 Network Analyzer
HP 8410 Network Analyzer
HP 8757 A Scalar Network Analyzer
HP 8756A Scalar Network Analyzer
HP 8970A Noise Figure Meter (frequencies> 2 GHz)
HP 8709A Phase-lock Synchronizer
HP 5344S Source Synchronizer

Ordering Information
HP 83522A (+13 dBm) ,01-2.4 GHz RF Plug-in
Options

002: 70 dB Step Attenuator
004: Rear Panel RF Output

HP 83525A (+ 13 dBm) .01-8.4 GHz RF Plug-in
HP 83525B (+ 10 dBm) .01-8.4 GHz RF Plug-in
Options

002: 70 dB Step Attenuator
004: Rear Panel RF Output

Price
$8.170

add $1,005
add $200

$13,540
$15,540

add $1,105
add $200



SWEEP OSCILLATORS
Model 8350 Series: RF Plug-Ins
Models 83540A, 83540B, 83545A, and 83550A

• HP 83540A: 40 mW internally leveled 2-8.4 GHz output
• HP 83545A: 50 mW internally leveled 5.9-12.4 GHz

output
• HP 83540B: <~45 dBc harmonics 2-8.4 GHz output
• HP 83550A: 100 mW internally leveled 8-18.6 GHz out

put, built in source module interface

• Calibrated output power with 0.1 dB resolution
• Power sweep
• Complete HP-IB programmability

e
Al,e MQOf

~L:J
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HP 835408 HP 83545A HP 83550A

HP 83540A/B
High power, high performance, straddle band frequency coverage

from 2-8.4 GHz is provided by the HP 83540 plug-ins. The output
power is leveled at a minimum of + 16 dBm from the HP 83540A and
+ 13 dBm from the HP 83540B with variations less than ± I dB. The
calibrated power output range is 15 dB which may be extended to
>80 dB with Option 002 (70 dB step attenuator). These plug-ins also
feature power sweep which allows real time power response measure
ments to be made in a single test. Another power function is slope
compensation which adjusts for high frequency cable or test set
losses. All plug-in features are completely HP-IB programmable. The
frequency outputs are accurate to <±15 MHz while maintaining a
full band linearity typically within 0.1 %. In addition to its sweeper
functions, the HP 83540 is also directly compatible with the HP
8756A and 8757A scalar network analyzers and the HP 8510 and HP
8410C vector network analyzers.

The HP 83540B gives emphasis to signal purity with 45 dBc har
monics for extended dynamic range in precision RF scalar measure
ment systems.

HP 83545A
The HP 83545A plug-in features high performance 5.9-12.4 GHz

frequency coverage with exceptionally high output power. The output
power is internally leveled to at least + 17 dBm, with power variations
less than ±0.6 dB. The calibrated output power has a range of IS dB
that is expandable to > 80 dB with option 002 (70 dB step attenuator).
A power sweep function is available for power response measure
ments. In addition, the HP 83545 provides slope compensation and
complete HP-IB programmability. The frequency output is accurate
to ±20 MHz with excellent stability and linearity (typically 0.1 %).
Network analysis is simplified since the HP 83545 provides 27.8 kHz
internal modulation for direct compatibility with the HP 8756A and
8757A scalar network analyzers and it is also directly compatible
with the HP 8510 and 8410C network analyzers.

HP 83550A
The HP 83550A is a new, high power 8.0-20.0 GHz plug-in that

provides +20 dBm of output power to 18.6 GHz and +18 dBm of
output power from 18.6 to 20.0 GHz. This high output power is inter
nally leveled with variations of less than ± 1.25 dB. The output power
has a range of at least 18 dB that is expandable to >68 dB with option
002 (50 dB step attenuator) and the frequency output is accurate to
±20 MHz.

The HP 83550A is also equipped with a source module interface
that allows it to be used as a microwave driver for the HP millimeter
wave source modules. These modules are frequency multipliers that
effectively extend Hewlett-Packard's microwave sources like the HP
83550A to the millimeter-wave frequency range. Currently these
source modules cover the 26.5-40.0 GHz (HP 83554A), the
33.0-50.0 GHz (HP 83555A), and the 40.0-60.0 GHz (HP 83556A)
millimeter-wave frequency bands. The HP 83550A is the perfect mi
crowave driver for these source modules as it can directly supply the
+ 17 dBm of output power from II to 20 GHz these source modules
need and also supplies the DC bias and control signals through the
source module interface.

The HP 83550A is directly compatible with the HP 8756A and
8757A scalar network analyzers and the HP 8510A and 8410C vector
network analyzers.

General Specifications
RF output connector: type N female
Sweep time (minimum over full band): 10 msec
Weight: HP 83540A/B, HP 83545A, HP 83550A: net, 4.5 kg (10
Ib); shipping, 7.7 kg (17lb)
Improved Network Measurement Capabilities
The HP 83540A/B, 83545A, and 83550A are compatible with the:
HP 8510 Vector Network Analyzer
HP 8410 Vector Network Analyzer
HP 8755 Scalar Network Analyzer
HP 8756A Scalar Network Analyzer
HP 8757A Scalar Network Analyzer
HP 8970A Noise Figure Meter
HP 8709A Phase-lock Synchronizer
HP 5344S Source Synchronizer



Frequency Characteristics
HP83540A HP 83540B HP 83545A HP 83550A

Range: 2-8.4 GHz 2-8.4 GHz 5.9-12.4 GHz 8-20 GHz

Accuracy (25'C + S'C)
±15 MHz ±12 MHz ~20 MHz ~20 MHzCW Mode'

Typical: ±3.5 MHz ±3.5 MHz ±IO MHz -
All Sweep Modes (for sweep times >100 msec): ±20 MHz ±20 MHz ±35 MHz ±50 MHz

Stability
±200 kHzJ'C =200 kHzJ'C ±1.2 MHzJ'C ~I MHzJ'CWith Temperature:

With 10% Line Voltage Change: ±20 kHz ±20 kHz ±4O kHz ±150 kHz'
With 10 dB Power Level Change: ±I MHz ~I MHz ±1.5 MHz ±500 kHz
With 3: I Load SWR Change: ±250 kHz ±250 kHz ±250 kHz ±500 kHz
With Time: (in 10 minute time period after one hour warmup at the same frequency setting: ±200 kHz ±200 kHz ±200 kHz ±I MHz'
Residual FM: (20 Hz 15 kHz bandwith) peak <9 kHz <7 kHz <15 kHz <25 kHz

Maximum Leveled Power. (25'C+5'C) >40mW >20 mW >50 mW >100 mW,
8-18.6 GHz

>60 mW,
IB.6-20GHz

With Opt. 002 >32 mW >16 mW >40 mW >50 mW,
8-18.6 GHz

>30 mW,
18.6-20 GHz

Power Variation (at max rated power)
<±0.6 dB <±1.25 dBInternally Leveled: <±1 d8 <±1 dB

Unleveled: Typically <±2 dB <±2 dB <±3 dB -
Externally Leveled (Excluding coupler and detector variations):

<±0.1 dB <=0.1 dB <±O.l dB <±O.I dB'Crystal Detector or Power Meier:
Power Level Accuracy: <±1.5 dB <±1.5 dB <±I dB' <±1.5 dB

Option 002: (at 0 dB attenuator step) <±1.7 dB <=1.7 dB <±1 dB' <±U dB
Power Sweep

Calibrated Range: >15 dB >15 dB >15 dB >18 dB
Accuracy (including linearity): typical ±1.5 dB ±1.5 dB ±1.5 dB ±1.5 dB
Resolution: 0.1 dB 0.1 dB 0.1 dB 0.1 dB

Slope Compensation
5 dB/GHz 5 dB/GHz 5dB/GHzCalibrated Range (max): 5 dB/GHz

Maximum Allowable Power Difference: 10 dB 10 dB 10 dB 18 dB
Linearity: Typical <0.2 dB <0.2 dB <0.2 dB -
Resolution: 0.01 dB 0.01 dB 0.01 dB 0.01 dB

Spurious Signals: (Below fundamental at speciiied max power)
<-15 dBc,Harmonically Related: <-20 dBc <-45 dBc <-17dBc,

5.9-7 GHz B-11 GHz
<-30 dBc, <-20 dBc,

7-12.4 GHz 11-20GHz
Non-Harmonics: <-60 dBc <-60 dBc <-60 dBc <-50 dBc
Source VSWR: 50 ohms nominal impedance

<2.5Internally leveled: <1.6 <1.6 <16
Unleveled: Typically <2.5 <2.5 <25 <3.B,

8-11 GHz
<3.2,
11-20 GHz

Residual AM in 100 kHz Bandwidth: <-50 dBc <-50 dBc <-50 dBc <-50 dBc

Modulation Characteristics
External FM

Maximum Deviations
DC to 100 Hz: ±75 MHz ±75 MHz ±75 MHz ±75 MHz
100 Hz to I MHz: ±7 MHz ±7 MHz ±7 MHz ±13.5 MHz
1 MHz to 2 MHz: ±5 MHz ±5 MHz ±5 MHz ±115 MHz
2 MHz to 6 MHz: =1 MHz ±1 MHz ±1.5 MHz ±115 MHz
6 MHz to 10 MHz: =1 MHz ±I MHz ±1.5 MHz -
Sensitivity: Nominal

FM Mode: -20 MHzJV -20 MHzJV -20 MHzJV -20 MHzJV
Phase·lock Mode: -6 MHzJV -6 MHzJV -6 MHzJV -6 MHzJV

External AM
Input Impedance: nominal 33 kohms 33 kohms 33 kohms 33 kohms
Frequency Response: Typical 100 kHz 100 kHz 100 kHz 100 kHz
Range: Typical 15 dB 15 dB 15 dB 20 dB

Pulse Modulation
Rise/Fall Time: ~pical 20 nsec 20 nsec 15 nsec 25 nsec
Minimum Pulse Idth
Leveled: Typical 1usee 5usee 1usee I usee
Unleveled: Typical 100 nsec 100 nsec 100 nsec 25 nsec

Square Wave Response
On/Off Ratio: Typical >30 dB >30 dB >40 dB >30 dB
Symmetry: Typical 40/60 40/60 40/60 45/55

Internal AM
Selectable to I kHz or 27.8 kHz square wave

On/Off Ratio: >30 dB >30 dB >30 dB >30 dB

Output Characteristics

•Denotes typical values

Ordering Information
HP 83540A 2-8.4 GHz Plug-in

002: 70 dB Step Attenuator
004: Rear Panel RF Output
910: Extra Manual

HP 83540B 2-8.4 GHz Plug-in
002: 70 dB Step Attenuator
004: Rear Panel RF Output
910: Extra Manual

Price
$9.780

add $1,105
add $200

add $40

$lO.280
add $Ll05

add $200
add $40

HP 83545A 5.9-12.4 GHz Plug-in
002: 70 dB Step Attenuator
004: Rear Panel RF Output
910: Extra Manual

HP 83550A 8-20 GHz Plug-in
002: 50 dB Step Attenuator
004: Rear Panel RF Output
006: Rear Panel AUX OUT
910: Extra Manual

$9,780
add 51,l05

add $200
add 540

$15,000
add $1,305

add $200
add $450

add $40



SWEEP OSCILLATORS
Model 8350 Series: RF Plug-Ins (cont.)
Models 83570A, 83572A and 83572B

• HP 83572B offers 5 mW minimum unleveled 26.5-40
GHz output

• HP 83570A offers 10 mW internally leveled 18-26.5
GHz output

• HP 83570A offers low frequency auxiliary output for
easy counting and phase-locking

• Calibrated output power with 0.1 dB resolution
• Power sweep
• Complete HP-IB programmability

DESIGNED FOA. .•
SYSTEMS

HP 83570A

HP 83570A

Now precision measurements to 26.5 GHz are possible with the
solid state HP 83570A plug-in. The HP 83570A plug-in maintains a
minimum leveled output power of 10 dBm which is comparable to the
output power of Backward Wave Oscillators. Power is internally lev
eled to a flatness <±1.4 dB. At the output, power losses are mini
mized with a waveguide output connector (a coaxial output connector
may be made using the HP K281C adapter). full range coverage of
the HP 83570A extends from 18 GHz to 26.5 GHz. This frequency
range maintains a 30 MHz frequency accuracy and 0.1 % linearity.
With high frequency coverage, complete HP-IB programmability
and outstanding leveled output power, the HP 83570A plug-in, com
bined with the many features of the HP 8350 mainframe adds a new
dimension to microwave measurements above 18 GHz.

The output power has a calibrated range of II dB which can be
extended with external attenuators such as the HP 8495K. The power
level may be manually set to a 0.1 dB resolution, or the power level
may be remotely HP-IB programmed to a 0.02 dB resolution. In addi
tion to a single output power, the HP 83570A also has a power sweep
function. This function sweeps the power from one level to another.
Another important feature that the HP 83570A offers is slope com
pensation. This compensates for high frequency power losses in exter
nal tests by attenuating the power at lower frequencies.

Scalar measurements at high frequencies may be easily made since
the HP 83570A provides internal 27.8 kHz modulation required to
interface with the HP 8756A or the HP 8757A Scalar Network Ana
lyzer in the AC detection mode. In addition to simplifying the inter
face circuitry, internal modulation reduces connection losses which
are critical at high frequencies.

The high output power and HP-IB programmability also make the
HP 83570A ideal for use with the HP 8410 Network Analyzer and
HP K8747A Test Set when making vector network measurements
from 18 to 26.5 GHz. The +10 dBm output power is required for
proper operation of HP K8747 A mixers.

HP 83572A

HP 83572A/B

The HP 83572A!B R F Plug-in extends the frequency coverage
from 26.5 GHz to 40.0 GHz. The plug-ins offer minimum unleveled
output power of 7 dBm (HP 83572B), and 3 dBm (HP 83572A) for
maximizing the dynamic range of passive device measurements. Op
tion 001 provides 6 dBm (HP 83572B), and 2 dBm (HP 83572A)
calibrated externally leveled output power for regulated power con
trol during swept and CW operations. The HP 83572 offers 100 MHz
frequency accuracy and 0.2% linearity. With high frequency cover
age, complete HP-IB programmability and outstanding leveled out
put power, the HP 83572 plug-ins extend the HP 8350 mainframe
capabilities above 26.5 GHz.

The output power has calibrated range of 7 dB (HP 83572A) and
II dB (HP 83572B). The power level may be manually set to a 0.1 dB
resolution, or it may be remotely HP-IB programmed to a 0.01 dB
resolution. The HP 83572 also features Power Sweep which allows
real time power response measurements of active devices. Another
important feature is slope compensation which compensates for sys
tem!cable losses at high frequencies.

Scalar measurements at high frequencies may be easily made since
the HP 83572 provides internal 27.8 kHz modulation (Option 006)
required to interface with the HP 8756A or the HP 8757A Scalar
Network Analyzer in the AC detection mode. In addition to amplify
ing the interface circuitry, internal modulation reduces connection
losses which are critical at high frequencies.

The high output power and HP-IB programmability also make the
HP 83572 ideal for use with the HP 8410 Network Analyzer and HP
R8747B Test Unit when making vector network measurements from
26.5 to 40.0 GHz.



Output Characteristics
RF Power Leveling

Unleveled: selected by front panel switch; refer to chart for figures.
Standard for HP 83572A/B.
Internal: selected by front panel switch; refer to chart for figures.
Standard for HP 83570A.
External

Crystal detector: approximately -10 to -200 mY for specified
leveling at rated output; for use with negative polarity detectors
such as HP 422 Series Crystal detectors.
Calibrated crystal detector (option 00 I): approximately -10 to
-200 mY for specified leveling at rated output; for use with nega
tive polarity detectors such as HP 422 Series Crystal detectors.
SHIFT DET switch selects internal calibration for an external
coupler, a crystal detector, and a BNC cable, all included in Op
tion 001 of HP 83572.
Power meter input: switch selects proper compensation for HP
432A/B/C Power Meters.
Indicator: front panel indicator lights when RF power becomes
unleveled. Residual AM in 100 kHz Bandwidth: <-50 dBc.
Impedance: 50 n nominal

Power Sweep
Calibrated range

HP 83570A: ~ II dB.
HP 83572A/B (option 001 only): ~7 dB, typical.

Accuracy: ± 1.5 dB typical.
Resolution: 0.1 dB

Slope compensation
Calibrated range

HP 83570A: up to 5 dB/GHz (10 dB max, typically II dB).
HP 83572A/B (option 001 only): Up to 5 dB/GHz (7 dB max).

Linearity: <0.2 dB.
Resolution: 0.1 dB/GHz

General Specifications
Sweep Time (minimum over full band)

HP 83570A (18-26.5 GHz): 10 ms
HP 83572A/B (26.5-40.0 GHz): 10 ms.

RF Output Connector
HP 83570A type WR42 waveguide.
HP 83572A/B type WR28 waveguide.

Auxiliary output: (HP 83570A) real panel 9-13.25 GHz fundamen
tal oscillator output, nominally 0 dBm,
Weight: net 5.4 kg (l2Ibs). Shipping 8.7 kg (l9Ibs).
Improved Network Measurement Capabilities
The HP 83570A is Compatible with the

HP 8756A Scalar Network Analyzer"
HP 8757A Scalar Network Analyzer"
HP 5344S Source Synchronizer
HP 8410 Network Analyzer using the K8747A Test Set

The HP 83572A/B are Compatible with the
HP 8756A Scalar Network Analyzer"
HP 8757A Scalar Network Analyzer*"
HP 8410 Network Analyzer using the R8747B Test Set

Frequency Characteristics
HP 83570A HP 83572A/B

Range 18-26.5 GHz 2U·40 GHz
Accuracy (25'C ±5'C)

CW Mode, ±30 MHz ±IOO MHz
Typical: ±20 MHz ±20 MHz
All Sweep Modes: ±55 MHz ,150 MHz
linearity typically: ±15 MHz ±50 MHz

Stability
With Temperature: 800 kHzI'C ±8 MHzI'C
With 10% Line Voltage Change: ±80 kHz ±I MHz
With 10 dB Power Level Change: +1 MHz ±200 kHz
With 31 Load SWR: ±500 kHz ±IOO kHz
With Time: (in 10 minute
time period after one hour
warmup at the same frequency setting, typical) ±4Q0 kHz ±4 MHz
Residual FM: (in 20 Hz-15 kHz bandWidth. CW mode): dO kHz <60 kHz

Output Characteristics
Maximum Leveled Power (25'C ±5'C): >10 mW
Minimum Unleveled Power (25'C ±5'C): >2 mW (5 mW)'
Opt 001 (at output of external leveling coupler): 1.0 dB less
Opt 006 (at waveguide output of plug~n): 1.5 dB less

Power Level Accuracy: Typical
Internally leveled: ±1.8 dB
Externally Leveled (Opt 001): ±1.5 dB

Resolution (displayed): 0.1 dB 0.1 dB
Remote Programming (settable) ,0.01 d8 ±001 dB
Power Variation (At max. rated power)
Internally Leveled: <±1.4 dB
Unleveled: Typically <±2 dB <±3 dB
Externally Leveled (Excluding coupler and
detector variation):
Crystal Detector or Power Meter <±O.l dB <±0,2 dB

Spurious Signals: (Below fundamental at
specified maximum power)
Harmonically Related: <-25 dBc <-50 dBc
Non·Harmonics: <-50 dBc <-50 d8c

Source VSWR: 50 Qnominal impedance
Internally leveled: <2.5
Externally leveled (Opt 001) d,5

Modulation Characteritici
External FM

Maximum Deviations for Modulation Frequencies
DC to 100 Hz: ±75 MHz ±150 MHz
100 Hz to 200 kHz: ±35 MHz
100 Hz to 1MHz: ±7 MHz
1MHz to 2 MHz: ±5 MHz
2MHz to 10 MHz: ±1.5 MHz
Sensitivity: Nominal

FM Mode: -20 MHzIV -20 MHzIV
Phase·lock Mode: -6 MHzIV -6 MHzIV

External AM
Frequency Response:

Typically 100 kHz 10 kHz
Range 01 Amplitude

Control (typically)
Internally Leveled: II dB -
Oplion 001 (externally

leveled): - 7dB (11 dB)'
Un leveled: - 30 dB

Sensitivity: 1 dBIY 1dBN
(Opt. 001)

Input Impedance:
Approx, 30kll 30 kQ

Internal Square Wave Modulation (Option 006 of HP 83572A/B) I
kHz or 27.8 kHz square wave modulation selectable by internal
jumper in HP 8350B. The 27.8 kHz modulation ensures operation
with Hewlett-Packard scalar network analyzers.

On/Off Ratio: >25 dB >20 dB

Ordering Information
HP 83570A 18-26.5 GHz RF Plug-in (Internal level
ing standard)
HP 83572A 26.5-40.0 GHz RF Plug-In,

Opt 001: Calibrated External Leveling
Opt 006: Internal Pulse and Square Wave Modula
tion capability

HP 83572B 26.5-40.0 GHz RF Plug-in
Opt 001: Calibrated External Leveling
Opt 006: Internal Pulse and Square Wave Modula
tion capability

Price
$11,985

$14,540
add $1,605
add $1,805

$17,500
add $1,600
add $1,800

Symmetry: 40/60 45/55
External Pulse and Square

Wave Modulation'"
Pulse Input: TTL

compatible
Rise/Fall Time: 20 ns 300150 ns
Minimum RF Pulse:

Width (Typically)
Internally Leveled: 1us -
Unleveled: 100 ns 500 ns

Modulation Rate: - 05·1 MHz
OnlOff Ratio: >25 dB >26 dB

'HP 835728 only
"Requires HP 83572A18 Option 006
'''HP 83572A/B Option 006, unieveled output



SWEEP OSCILLATORS
Model 8350 Series: Millimeter-Wave Source Modules
Models 83554A, 83555A and 83556A

• 26.5 to 60 GHz frequency range
• Internally-leveled high output power
• Can be driven by many HP microwave sources

• Source module remotable up to a meter length
• Low entry cost

e
HP 83550 Series Millimeter-wave Source
Modules

The three HP 83550 series millimeter-wave source modules pro
vide a simple approach to extend the frequency range of 11 to 20 GHz
sources to cover 26.5 to 40 GHz (HP 83554A), 33 to 50 GHz (HP
83555A) and 40 to 60 GHz (HP 83556A) bands. The HP 83550 se
ries source modules offer internally-leveled high output power, full
waveguide band frequency coverage, and the high frequency accura
cy and resolution of the driving microwave source.

As shown in Figure I, there are two basic ways of configuring a
millimeter-wave source to best suit your specific needs. Your choice
can range from a sweep oscillator (HP 8350B/83550A) to a sophisti
cated synthesized sweeper (HP 8341A/8349B).

or three depending on whether the drive frequency is doubled or trip
led. For example, a millimeter-wave source based on the HP
8341A/8349B will have frequency resolution of 6 Hz from 26.5 to 40
GHz, and 9 Hz from 33 to 50 GHz,

Spectrum Analyzer Photo of HP 8340A/8349B/83556A Signal alSO GHz,

HP 8350B/83550A
Sweep Oscillator

OR

HP 8350B/8359x
HP 8350B/11869A/8629x
HP 8340A
HP 8341A
HP 8673B/C/D
HP 8672A/S

HP Microwave Sou rees

HP 83554A
mm-Wave

Source Module
26,5 - 40 GHz

33 - 50 GHz

40 - 60 GHz

The HP 83550 series source modules offer harmonic and sub
harmonic suppression of <-30 dBc in the 26.5 to 40 GHz band and
<-20 dBc from 33 to 50 GHz and 40 to 60 GHz bands. The high
stability and low phase noise characteristics of the HP 8340A/41A or
HP 8673/72 synthesizers (combined with the required HP 8349B
amplifier) are also essentially translated through the source modules
and are available for a variety of signal simulation applications.

High Output Power
Internally-leveled output power from the source modules is rated at

+8 dBm for the HP 83554A, +5 dBm for the HP 83555A and +3
dBm for the HP 83556A. This high output power can permit the
source module to serve as a mixer LO in some applications, and also
expands the available dynamic range in frequency response measure
ments.

Frequency Precision and Spectral Purity
An advantage of using frequency multiplication to generate milli

meter-wave signals is that the module output translates many of the
capabilities and features of the microwave source driver. The fre
quency accuracy and resolution are multiplied by a factor of two

Pulse, AM and FM Modulation
The high performance pulse modulators of the HP synthesized

sources offer >80 dB ON/OFF ratio and <25 ns (HP 83554A) or
<50 ns (HP 83555A, 83556A) rise and fall times. Pulse amplitudes
are leveled for pulse widths as narrow as I us.

The HP 8340A/41A also feature dc-coupled AM with a 3 dB
bandwidth of 100 kHz. Pulse and amplitude modulation can be used
to simultaneously simulate antenna scan patterns,



HP 8340A/41A, 8673B/C/D, 8672A/S
Synthesizer Sources Related Specifications

Frequency
Resolution: 2 (HP 83554A) or 3 (HP 83555A, 83556A) times the
resolution of the input frequency
Accuracy: Same as time base.
Time Base: Internal 10 MHz time base. Aging rate: less than I X
1O-9 /day and 2.5 X 1O- 7/year after 30 day warm-up (HP
8340A/41A only); less than 5 X IO-Io/day after a 24-hour warm-up
(HP 8673/72 only).

FM rates between 100 Hz and 10 MHz may be applied to the HP
8673/72 synthesizer input to achieve deviations up to 20 MHz (HP
83554A) and 30 MHz (HP 83555A, 83556A) at millimeter-wave
frequencies.

All at a Lower Cost
The HP 83550-series source modules combines performance and

quality with a low cost of entry. This is possible because the source
modules are backward-compatible with existing HP microwave
sources. Thus, you can generate a full waveguide band of millimeter
wave frequencies for just the cost of the HP 8349B and a source mod
ule. Also, the cost of ownership to you is reduced even further by the
two-year warranty on the microcircuits of the HP 83550-series source
modules and the HP 8349B microwave amplifier.

Operational Simplicity
Simple front panel operations let you enter a display multiplier, so

that the actual output frequency of the source module may be entered
and displayed directly on the microwave source driver. The output
power of the source module is displayed on the HP 83550A or the HP
8349B power display (depending on your millimeter-wave source con
figuration) and can be controlled again from the microwave driver.

In addition, the small size of the HP 83550-series source modules
allows you to use them even on a crowded bcnchtop. Two flexible
cables (a source module interface cable and an RF cable) are provid
ed with the source modules to connect the microwave source driver to
the source module. These cables permit you to place the source mod
ule up to I meter from the driving source. This allows you to bring
your source to your test system instead of the other way around.

This combination of performance and versatility, plus total HP-IB
programmability (via the microwave source driver), makes the HP
millimeter-wave sources ideal in many automatic test or bench appli
cations.

HP 8340A/8349B/83554A Pulse
Performance al 35 GHz. Pulse width = 5~S.

HP 8341A/8349B/83554A AM Performance
at 30 GHz. AM rale is 17 kHz and depth is

70%.

Spectral Purity
Single-Sideband Phase Noise: Same as input signal plus 6 dB
(HP 83554A) or 10 dB (HP 83555A, 83556A)
Pulse Modulation (HP 8340A/41A and 8673B/C/D only)

ON/OFF Ratio: Typically> 80 dB.
Minimum Unleveled RF Pulse Width: Typically <100 ns.

Amplitude Modulation (HP 8340A/41A and 8673B/C/D only)
Rates (3 dB BW): Typically DC to 100 kHz (HP 8340A/41A
only); Typically 20 Hz to 100 kHz (HP 8673B/C/D only).
Sensitivity: Typically 30%/V (HP 8673B/C/D only) and 100
%/V.

Frequency Modulation (HP 8673B/C/D and 8672A/S only)
Maximum Deviations: Follows input with 2 (HP 83554A) or 3
(HP 83555A, 83556A) times the deviation.
Output Sensitivity: 2 (HP 83554A) or 3 (HP 83555A, HP
83556A) times the input sensitivity.

HP 8350B/83550A, 8350B/83590-series
Related Specifications

Frequency
Resolution: 2 (HP 83554A) or 3 (HP 83555A, 83556A) times the
resolution of the input frequency
Accuracy and Stability: 2 (HP 83554A) or 3 (HP 83555A,
83556A) times the accuracy and stability of the input frequency
Pulse Modulation

ON/OFF Ratio (Typically): >60 dB (83550A).
Minimum Unleveled RF Pulse Width: Typically <I 00 ns.

Amplitude Modulation
Rates (3 dB BW): Typically DC to 100 kHz.
Sensitivity: Typically I dB/V.

Frequency Modulation
Maximum Deviations: Follows input with 2 (HP 83554A) or 3
(HP 83555A, 83556A) times the deviation.
Output Sensitivity: 2 (HP 83554A) or 3 (HP 83555A, HP
83556A) times the input sensitivity.

HP 83554A Output
Characteristics HP 8350B/83550A

HP 8350B/
83590 Series/8349B

HP 8340A/8349B,
HP 8341A/8349B

HP 8673B/C/D/8349B,
HP 8672A/S/8349B

HP 8350B/11869A/
86290B/C/8349B

Maximum Leveled Power (25'C±5'C)

Minimum Settable Power:

+8 dBm, 26.5-37.2 GHz
+7 dBm, 37.2-40.0 GHz
-10 dBm

+8 dBm, 26.5-37.2 GHz
+7 dBm, 37.2-40.0 GHz
-5 dBm

+8 dBm, 26.5-37.2 GHz
+7 dBm, 37.2-40.0 GHz
-10 dBm

+8 dBm, 26.5-37.2 GHz
+7 dBm, 37.2-40.0 GHz
-10 dBm

+8 dBm, 26.5-37.2 GHz

odBm
Power Level AccuracY' (25'C±5'C)

Internally Leveled:
Power Flatness (at max leveled

power)
Internally Leveled:

±1.75 dB

±1.25 dB

±1.75 dB

±1.25 dB'

±1.75 dB

±1.25 dB

±1.75 dB

±1.25 dB'

±1.75 dB

±2.5 dB'
Source Output VSWR

Internally Leveled:
Unleveled: Typically

<1.9
<3.0

<1.9
<3.0

<1.9
<3.0

<1.9
<3.0

d.9
<3.0

<-30 dBc

<-50 dBc

<-30 dBc

<-50 dBc<-50 dBc

<-30 dBc<-30 dBc<-30 dBc

Spectral Purity Specifications
Spurious Signals (expressed in dB

relative to the carrier level (dBc)).
Harmonically related spurious:
Non-harmonically related

I spurious: <-50 dBc <-50 dBc
I'Specified with respect to HP 63550A or HP 6349B power display. Includes power level flatness.
,'W/GHz output must be changed to 0.5V/GHz. Reter 10 HP Service NOles 8359x-6. 86290B·5 and 86290C-4.
'To aChieve specilied performance the existing unils may need modilicalions. (Consult your local HP Sales or Service Office for further information).
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Models 83554A, 83555A and 83556A

HP 8350B/ HP 8340A/8349B HP 8673B/C/D/8349B, HP 8350B/11869A/
HP 8350B/83550A 83590 Series/8349B HP 8341A/8349B HP 8672A/S/8349B 86290B/C/8349B

Maximum Leveled Power (25'C±5'C) +5 dBm +5 dBm +5dBm +5 dBm +5 dBm
Minimum Settable Power: -10 dBm -5 dBm -10 dBm -10 dBm OdBm

Power Level Accuracy' (25'C=5'C)
Internally Leveled: ±2.25 dB ±2.25 dB ±2.25 dB ±2.25 dB ±2.25 dB

Power Flatness (at max leveled power)
Internally Leveled: ±1.75 dB ±1.75 dB' ±1.75 dB ±1.75 dB' ±2.5 dB'

Source Output VSWR
Internally Leveled: <1.9 <1.9 <1.9 <1.9 <1.9
Unleveled: Typically <3.0 <3.0 <3.0 <3.0 <3.0

Spectral Purity Specifications
Spurious Signals (expressed in dB relative to the carrier

level (dBc)).
Harmonically related spurious: <-20 dBc <-20 dBc <-20 dBc <-20 dBc <-20 dBc
Non-harmonically related spurious: <-50 dBc <-50 dBc <-50 dBc <-50 dBc <-50 dBc

'Specified with respect to HP 83550A or HP 8349B power display. Includes power level flatness.
'NIGHz output must be changed to 0.5VIGHz. Refer to HP Service Notes 8359x-8, 86290B-5 and 86290C-4.
'To achieve specified performance the existing units may need modifications. (Consult your local HP Sales or Service Office for further information).

HP 8350B/ HP 8340A/8349B, HP 8673B/C/D/8349B, HP 8350B/11869A/
HP 8350B/83550A 83590 Series/8349B HP 8341A/8349B HP 8672A/S/8349B 86290B/C/8349B

Maximum Leveled Power (25'C±5'C) +3 dBm +3 dBm +3 dBm +3 dBm +3 dBm
Minimum Settable Power: -10 dBm -5 dBm -10 dBm -10 dBm odBm

Power Level Accuracy' (25'C±5'C)
Internally Leveled: ±2.25 dB ±2.25 dB ±2.25 dB ±2.25 dB ±2.25 dB

Power Flatness (at max leveled power)
Internally Leveled: ±1.75 dB ±1.75 dB' ±1.75 dB ±1.75 dB' ±2.5 dB'

Source Output VSWR
Internally Leveled: <1.9 <1.9 d.9 <1.9 <1.9
Unleveled: Typically <3.0 <3.0 <3.0 <3.0 <3.0

Spectral Purity Specifications
Spurious Signals (expressed in dB relative to the carrier

level (dBc)).
Harmonically related spurious: <-20 dBc <-20 dBc <-20 dBc <-20 dBc <-20 dBc
Non-harmonically related spurious: <-50 dBc <-50 dBc <-50 dBc <-50 dBc <-50 dBc

'Specified with respect to HP 83550A or HP 8349B power display. Includes power level flatness.
'N/GHz output must be changed to 0.5V!GHz. Refer to HP Service Notes 8359x-8, 86290B-5 and 86290C-4.
'To achieve specified performance the existing unils may need modifications. (Consult your local HP Saies or Service Oltice for furthar information.)

Minimum Input Power Level into RF Input Cable: +17 dBm (50
mW)
Maximum Input Power Level into Source Module RF Input
Connector: +27 dBm.
Waveguide Output Connector

HP 83554A: EIA size WR 28 waveguide; JAN UG-599 flange.
HP 83555A: RIA size WR 22 waveguide; JAN UG-383 flange.
HP 83556A: EIA size WR 19 waveguide; JAN UG-383 flange.

Weight: Net, 1.7 kg (4 Ib).
Dimensions

I.. 210 rnm \8.27 in) ...1

SIDE

80 mm
, 13.15 in)

Vertical I" "I
T ~~~"g:,tm.nJitI:I 35mm

~ 11.38. in) [0 0 01 80mm13.15 m)

I

1105 mm - -
1(4.13 m)

I
~

FRONT

Furnished with Each Source Module: Operating and Service
Manual, Type-N RF cable (also available as HP Part No. 5061·
5359), Module Base Assembly (also available as HP Part No. 83556
60010).

HP 83554A 26.5-40.0 GHz MM-Wave Source Module
Opt 910: Extra Manual

HP 83555A 33.0-50.0 GHz MM-Wave Source Module
Opt 910: Extra Manual

HP 83556A 40.0-60.0 GHz MM-Wave Source Module
Opt 910: Extra Manual
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Model 8620 Series
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HP 8620C with HP 862228,862908

HP 8620 System
The Hewlett-Packard HP 8620 solid state sweeper system offers

the flexibility of the HP 8620C mainframe in addition to a choice of
singleband, multiband, straddle-band, and broadband plug-ins. The
HP 8620 system also offers high output with solid state reliabili
ty-greater than 10 mW leveled to 22 GHz.

The fundamental oscillators used in the plug-ins and modules are
YIG tuned transistor or bulk effect circuits. YIG tuning results in
exceptional tuning linearity, low noise, and low spurious content; it
also allows frequency modulation at high rates and wide deviations
with low distortion.

The HP 8620C has many features which are highly useful in strin
gent applications. With convenient functionally grouped controls and
lighted pushbutton indicators the mainframe offers extreme ease of
operation and flexibility. In addition, it can be a completely HP-IB
programmable source, an indispensable feature for automatic sys
tems and signal simulation applications.

q.

Now the 10 MHz to 18.6 GHz frequency range can be covered
with just two plug-ins-the HP 86222A/B and 86290B/C. Besides
their broad frequency range these plug-ins offer many special features
including unique crystal markers in the HP 86222B and better than
±30 MHz frequency accuracy in a HP 86290B/C even at 18 GHz.

~62401 I I 8615A I
qA~rfTlr
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Covering more than an octave of frequencies the HP 86240A/B

span 2 to 8.4 GHz and the HP 86251A spans from 7.5 to 18.6 GHz
with major advances in power output and signal purity. The HP
86240A offers more than 40 mW while the HP 86251 A provides over
10mW of leveled output across the full band. All three plug-ins deliv
er a high quality test signal of low harmonic content with the HP
86240B providing harmonics of >45 dBc. This can be very important
when making measurements across more than one octave.

The HP 86200 series of plug-ins covers both ends of the frequency
spectrum from 10 MHz to 22 GHz with a choice of more than eleven
plug-ins.

The entire line of HP 86200 series plug-ins can be used in the HP
8350 Sweep Oscillator mainframe by using the HP 11869A Adapter.



SWEEP OSCILLATORS
Model 8620 Series: Mainframe
Model 8620C

• Optional BCD or HP-IB programming
• 3 markers

HP 8620C

• 100% ~F capability, fully calibrated

Modulation
External AM, FM and phase-lock capability; internal 1000 Hz
square wave AM modulation available.

Remote Control
Remote band select: frequency range can be controlled remotely
by three binary contact closure lines available at rear panel connec
tor.

Sweep Modes: auto, manual and external
Sweep time: continuously adjustable from 0.0 I to 100 seconds.
Sweep triggers: line, internal, external and single.
Sweep output: direct-coupled sawtooth, zero to approximately + 10
volts, at front panel BNC connector, concurrent with swept RF out
put.

Remote Frequency Programming, Opt 011 (HP-IB)
Functions

Band: manual enable or remote control of up to four bands.
Mode: seven modes are selectable, including digital control in three
modes with a resolution of 10,000 points.

HP-IB interface functions
SHO, AHI, TO, L2, SRO, RL2, PPO, OCO, OTO, CO, El.

Price
$3,865

add $955
add $75
add $50

add 537.50

Ordering Information
HP 8620C Sweep Oscillator Mainframe
Opt 011: HP-IB Frequency Programming
Opt 007: Rear Sweep Out
Opt 820: 8410C Interface Cable
Opt 908: Rack Flange Kit

General
Blanking

RF: with blanking switch enabled, RF automatically turns off dur
ing retrace, and remains off until start of next sweep.
Display (Z-AXIS/MKR/PEN LIFT output): direct-coupled rec
tangular pulse approximately +5.0 volts coincident in time with RF
blanking is on rear panel.
Negative (negative blanking output): direct-coupled rectangu
lar pulse approximately -5.0 volts coincident in time with RF
blanking.
Pen lift: for use with X- Y recorders having positive power supplies.
Transistor-switch signal is available on Z-AXISjMKRjPEN LIFT
connector. This signal is also available on the programming connec
tor.

Furnished: 2.29 m (7V2-foot) power cable with NEMA plug and cal
ibration scale. With Option 011, an HP-IB connector jadapter are in
cluded.
Power: 100, 120,220. or 240 volts +5 -10%. 50 to 400 Hz. Approxi
mately 140 watts.
Weight: (not including RF unit): Net, 11.1 kg (24Ib). Shipping 13.4
kg (30 Ib).
Size: 132.6 mm H x 425 mm W x 337 mm 0 (5.29" x 16.75" x
13.25").

The HP 8620C offers many features as standard equipment. For
example, up to four separate bands and their respective frequency
scales can be selected with a band select lever to the left of the dial
scale. Pushbuttons, concentrically located in the frequency control
knobs, light when actuated to indicate the sweep function in use. The
sweep functions available are: FULL SWEEP, MARKER SWEEP,
CW j ~F and CWo Three markers are available, controlled by the
START MARKER, STOP MARKER, and CW MARKER knobs.

The HP 8620C is fully and continuously calibrated for any ~F

sweep width. The sweep is symmetrical about the CW MARKER
setting and three continuously variable ~F ranges are available by
using the range switch below the ~F knob. This allows calibrated
sweep widths of up to I%, 10% or 100% of full band.

When in CW j ~F or CW modes, the CW VERNIER knob allows
for excellent frequency resolution. In terms of improved frequency
resolution the vernier increases the effective length of the dial scale to
7.5 metres (300 inches).

Another feature is the capability to fully program the sweeper. The
standard HP 8620C includes inputs for band selection, sweep func
tion selection, and analog frequency control. In addition to this, a
more flexible digital frequency programming option is available to
control the HP 8620C via the HP-IB (Option OIl).

8620C Specifications
Frequency
Frequency range accuracy and linearity: determined by band se
lect lever and RF plug-in installed.

Sweep Functions
FULL SWEEP: sweeps the full band as determined by the plug-in and
the band select lever.
MARKER SWEEP: sweeps from START MARKER to STOP
MARKER frequency settings: up to the full range of the plug-in can
be set to sweep either up or down in frequency.
~F Sweep: sweeps symmetrically upward in frequency, centered on
CW setting, CW vernier can be activated for fine control of center
frequency.

Width: continously adjustable and calibrated from zero to I%, zero
to 10%, or zero to 100% of frequency band.

CW operations: single-frequency RF output controlled by CW
MARKER knob selected by depressing pushbutton in CW MARK
ER control.

CW vernier: calibrated directly in MHz about CW setting. CW
vernier activated by pushbutton in CW vernier control. Zero to
±0.5% or zero to ±5% of full bandwidth, selectable with front panel
switch.

Frequency markers: three constant width frequency markers are
fully calibrated and independently adjustable over the entire range in
FULL SWEEP function, controlled by START MARKER, STOP
MARKER, and CW MARKER controls. In ~F sweep START and
STOP MARKERS are available, and in MARKER SWEEP the
CW MARKER is available. Front panel switch provides for the se
lection of either amplitude or intensity markers (amplitude modulat
ing the RF output or Z-axis modulating the CRT display).

Marker output: rectangular pulse, typically -5 volts peak availa
ble from Z-axis BNC connector on rear panel. Source impedance,
approximately 1000 ohms.



SWEEP OSCILLATORS
Model 8620 Series: Broadband RF Plug-Ins

Models 862908 and 86290C

• +13 dBm 2 to 18.6 GHz with HP 86290C
• ±30 MHz frequency accuracy at 18.6 GHz

• Compatible with HP 8350 mainframe via HP 11869A
adapter

Modulation Characteristics
External AM

Input impedance: approximately IOkO.
Frequency response: typically 100 kHz leveled.
Square Wave Response

OnlOff ratio: >30 dB.
Symmetry: 40/60.
Attenuation for +SV input: > 30 dB.

Internal AM (1000 Hz)
Square-wave onloff ratio: >25 dB.

RF blanking onloff ratio: >30 dB.
External FM

Maximum Deviations for Modulation Frequencies
DC to 100 Hz: ± 75 MHz.
100 Hz to 2 MHz: ±5 MHz.

Sensitivity (typically)

Residual AM in 100 kHz BW: <-55 -iBc.
Spurious Signals

Harmonically related signals: <-25 dBc.
Non-harmonics: <-50 dBc.

Impedance: 500 nominal.
SWR: < 1.9 internally leveled.

RF output connector: type N female.

Band 1 Band 2 Band 3 Band 4
Power Variation (Max Rated Pwr)
Internally leveled: (dB) ±0.7 ±0.7 ±0.8 ±09
Externally leveled (excluding
coupler and detector variation)
Crystal detector: -20 to -250 mV
for specified leveling at rated
output: (dB) ±0.15 ±O.l5 ±0.15 ±0.15

Power meter: internal leveling
amplifier with compensation
for HP models 432A1B/C
prOVided: (dB) ±O.l5 ±0.15 ±O.l5 ±0.15

With temperature. typically (dB/'C) ±O.I ±O.l ±O.l ±O.l

Output Characteristics
Maximum Leveled Power (25°C)

HP 86290B: + I0 dBm, (Opt. 004: +9.5 dBm)
HP 86290C: + 13 dBm, (Opt. 004: + 12.5 dBm)

Power level control range: > 10 dB

•
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HP 86290B

Band 1 Band 2 Band 3 Band 4 FM mode: -20 MHz/V.
Range: (GHz) HP 86290B/C 2-6.2 6-12.4 12-18.6 2-18.6 Phase-lock mode: -6 MHz/V.

Accuracy (25'C)
CW mode (or >100 ms ±20 ±30 ±30 ±IOO General
sweep time): (MHz) Sweep time (min): 10 ms single bands, 60 ms on 2 to 18.6 GHz

Remote programming: (typ.) ±2.5 ±2.5 ±3.5 - band.
All sweep modes: (MHz) ±30 ±40 ±40 ±80 Auxiliary output: rear panel 2 to 6.2 GHz fundamental oscillator
Marker: (MHz) ±30 ±30 ±30 ±80 output, nominally -10 dBm.
Linearity (MHz) typ.: ±8 ±8 ±8 ±30 Slope control: front panel control allowing compensation for fre-

Frequency Stability quency dependent test setup losses.
With temperature: (MHzI'C) ±0.5 ±1.0 ±1.5 ±2.0 Peak control: front panel control for peaking power over desired fre-
With 10% line voltage quency range.
change: (kHz) ±IOO ",100 ±IOO ±IOO Frequency reference output: nom. 1 V/GHz (2-18.6 volts) ±35

With 10 dB power level mV rear panel BNC output.
change: (MHz) ±0.6 ±1.2 ±1.8 ±1.8 Weight: net, 4.4 kg (9.61b); shipping, 5.9 kg (13Ib).

With 3:1 load VSWR. all
phases: (kHz) ±IOO ±200 ±300 ±300 Ordering Information PriceWith time (in 10 minute
period after 30 minute HP 86290B 2 to 18.6 GHz + 10 dBm (10 mW) plug-in $15,300

warmup): typically (kHz) ±300 ±600 ±900 ±900
(internal leveling standard)
HP 86290C 2 to 18.6 GHz + 13 dBm (20 mW) plug-in $19,810

Residual FM (20 Hz -15 kHz bandwidth (internal leveling standard)
CW mode: (kHz peak) <10 <20 <30 <30 Opt 004: rear panel RF output add $200

Specifications
with Plug-In Installed in an HP 8620C
Mainframe
Frequency Characteristics

The HP 86290B/C broadband plug-ins offer a continuous sweep
from 2 to 18.6 GHz for broadband swept testing. In addition, higher
frequency resolution is achieved by covering the 2 to 18.6 GHz range
in three individual bands of 2 to 6.2, 6 to 12.4, 12 to 18.6. The HP
86290C offers outstanding electrical performance, producing > 20
mW swept output over the 2 to 18.6 GHz range along with excellent
linearity and low spurious and harmonic content. For scalar measure
ments in the AC detection mode, the 27.8 kHz square wave modula
tion from the HP 8756 or the HP 8757 Scalar Network Analyzers is
accepted directly through the EXTER~AL AM input. When per
forming phase/amplitude network analysis the interfacing between
the sweeper and the HP 8410C Network Analyzer permits the HP
8410C to automatically phase lock over multi-octave sweeps for con
tinuous swept 2 to 18.6 GHz phase and amplitude measurements.
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Models 86222A and 862228

( ,

Maximum leveled power (25°C): >20 mW (+13 dBm); typically
>+15 dBm.
Power level accuracy (internal leveling only): ± I dB.

Attenuator Opt 002: add ±0.2 dB/IO dB step.
Power Variation (at max. rated power)
Internally Leveled

0.01 to 2.4 GHz: ±0.25 dB.
Stability with temperature: typically ±0.02 dBrC.

Range: 10 MHz to 2.4 GHz.
Accuracy (25°C)

CW mode: ± I0 MHz.
Remote programming: typically ± 1.5 MHz.
All sweep modes: ±15 MHz (> 100 ms sweep time). Accuracy of
HP 86222B may be enhanced to better than ±200 kHz through use
of crystal markers.
Linearity: typically ±2 MHz.

Stability
With temperature: ±500 kHzrc.
With 10% line voltage change: ±20 kHz.
With 10 dB power level change: ±IOO kHz.
With 3:1 load SWR, all phases: ±IO kHz.
With time (after 1-hour warm-up): typically ±IOO kHz/IO min.
Residual FM: (20 Hz -15 kHz bandwidth; FM switch in NORM;
CW Mode): <5 kHz peak.

External AM
Input impedance: approximately 10 kl1.
Frequency response: typically 150 kHz.
Square Wave Response

On/Off ratio: >30 dB.
Symmetry: 40/60, for> 10 dBm output power.
Attenuation for +6 V input: >30 dB.

Internal AM
1 kHz square-wave On/Off ratio: >30 dB.

RF blanking On/Off ratio: >30 dB.
External FM

Maximum Deviations for Modulation Frequencies
DC to 100 Hz: ±75 MHz.
100 Hz to 1 MHz: ±5 MHz.
1 MHz to 2 MHz: ±2 MHz.

SensitiVity (typically)
FM mode: -20 MHz/V.
Phase-lock mode: -6 MHz/V.

Weight: net, 2.5 kg (5.5 lb); shipping, 4 kg (9 lb).

. ;'f'

Internal crystal markers: harmonic markers of 10 and 50 MHz us
able over full 0.01 to 2.4 GHz range and I MHz markers usable 0.01
to I GHz. Positive (+) or negative (-) voltage output pulses can be
selected to Z-axis intensify a scope trace; or RF amplitude pips can be
selected (at maximum sweep speed, pulse width optimized for ap
proximately 10 markers/sweep).
Accuracy of center frequencies (25°C): ±5 X 10-6.

Typical Marker Width Around Center Frequency
1 MHz markers: ±75 kHz.

10 MHz markers: ±200 kHz.
50 MHz markers: ±300 kHz.

Temperature stability: typically ±2 X 10-6/ o C.
Marker output

Pos. intensity mode: nominally> 3 V.
Neg. intensity mode: nominally -3 to -8 V, internally
adjustable.
Amplitude mode: typically 0.5 dB, internally adjustable.

HP 86222A 0.Q1-2.4 GHz RF Plug-In (internal level
ing standard)
HP 86222B 0.Q1-2.4 GHz RF Plug-In with Crystal
and External Markers (internal leveling standard)
Opt 002: 70 dB Step Attenuator (10 dB steps)
Opt 004: Rear Panel RF Output

, /'~ '{;

Externally Leveled (excluding coupler and detector variation)
Crystal detector: (-10 to -100 mVat rated output): ±O.I dB.
Power meter (with HP 432A/B/C series power meters):
±O.I dB.

Residual AM in 100 kHz BW: <-50 dBc.
Spurious Signals (below fundamental)

Harmonics: <-25 dBc at +13 dBm; typically <-30 dBc at +10
dBm.
Non-Harmonics
0.01 to 2.3 GHz: < -30 dBc at + 13 dBm; typically <-40 dBc at
+10 dBm.
2.3 to 2.4 GHz: <-25 dBc at +13 dBm; typically <-35 dBcat + 10
dBm.

Broadband noise in 100 kHz bandwidth: typically <-70 dBm.
Impedance: 50 11 nominal.

SWR: < 1.5 internally leveled.
Slope control: allows variable compensation for frequency depen
dent losses in test set-up.
RF output connector: type N female.
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HP 862228
The HP 86222A and 86222B RF plug-ins can provide CW or con

tinuous swept 10 MHz to 2.4 GHz frequency coverage. Power output
is calibrated from 0 to + 13 dBm in I dB increments with ±0.25 dB
flatness and excellent linearity (2 MHz) over the entire 0.01 to 2.4
GHz range. For applications demanding precise frequency identifica
tion, the HP 86222B offers a crystal marker system which provides a
comb of markers at I, 10 or 50 MHz. Markers may be displayed as
intensified spots on a CRT or as amplitude dips on the RF output
(often useful for XY recordings). In addition, when the output fre
quency is coincident with a 50, 10 or I MHz comb of the internal
crystal oscillator, a front panel LED lights for independent CW fre
quency calibration (75 kHz accuracy at I GHz). For scalar measure
ments in the AC detection mode, the 27.8 kHz square wave
modulation from the HP 8756A or the HP 8757A Scalar Network
Analyzer is accepted directly through the external AM input. For
phase/magnitude network analysis the interfacing between the
sweeper and the HP 8410C Network Analyzer permits the HP 841 OC
to automatically phase-lock over multi-octave sweeps.

Specifications with Plug-In Installed in an
HP 8620C Mainframe



HP 86251A

The HP 86251A excels in meeting the most stringent of swept or
CW source requirements for precise Radar and ECM component
measurements. Covering the essential frequency bands with one con
tinuous sweep, the HP 86251 A is ideal for testing active devices like
multioctave TWTs or RF memories as well as passive devices like
filters or isolators.

The HP 86240A/B are designed for high power and superior per
formance with the HP 86240A delivering 40 mW of RF output power
and the HP 86240B offering 45 dBc harmonics (typically <- 50
dBc). For precise RF power level control, internal leveling and slope
control are also available.

,~,:.f it .Iq .. :~:,~
Models 86240A, 86240B, 86240C and 86251A
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less than I ns peak-to-peak over 30 MHz, linearity better than 0.5%
and power output up to 40 mW, It has 10 MHz FM bandwidth, flat to
± 1.5 dB for noise loading applications, power control and internal
leveling. For further information on MLA Upconverter Simulation
refer to the Telecommunications Test Equipment section on page
165.

Specifications
with Plug-In Installed in an HP 8620C Mainframe

Linearity: typically ±O.I%.
Residual FM (in 20 Hz -15 kHz bandwidth, FM switch in
NORM, CW Mode): <9 kHz peak, dO kHz peak for HP 86251A.

Reference output: dc-coupled voltage proportional to RF frequen
cy, voltage approximately I V/OHz.

Internal Leveling: selected by front panel switch; refer to RF plug-in
specifications.
Source SWR: 50n nominal impedance.

Internally leveled: <1.6 SWR for HP 86240. <1.9 SWR for HP
86251A.
Unleveled: typically 3 SWR.

RF output connector: type N female.

13624!.;. m
External FM (maximum deviation for modulation frequencies)

DC to 100 Hz: ±IOO MHz
90 kHz to 10 MHz: ±1.5 MHz
Frequencies response, dc to 10 MHz: ±1.5 dB
Nominal Sensitivity
FM mode: +20 MHz/volt
Upconverter mode: +20 MHz/volt

Weight: Net, 2.3 kg (5 Ib); shipping, 3.2 kg (7 lb) for HP 86240A
/B/C. Net, 4.4 kg (9,6Ib); shipping, 5.9 kg (13 Ib) for HP 86251A.

The HP 86240C can be used for MLA Upconverter Simulation as
well as a general purpose sweeper. It is optimized for group delay of

002: 70 dB Step Attenuator (HP 86240A/B/C only)
004: Rear Panel RF Output ;'.

HP 86240A HP 86240B HP 86240C HP 86251A

FREQUENCY
Frequency Range (GHz): 2.O-S.4 2.Q...8.4 3.6--86 7.5--18.6

Frequency Accuracy: (25'C)
CW Mode (MHz) ±25 ±25 ±25 ±60'
CW Remote Programming typically (MHZ): ±3.5 .i3.5 ±3.5
All Sweep Modes (lor sweep time> 100 ms) (MHz): ±40 ±50 ±35 ±60

POWER OUTPUT
Maximum Leveled Power (25'C) (mW): >40 >20 >40 >10

Wilh Option 002 (mW): >40 >20 >40
Power Variation: (At Max Rated Power)

Unleveled (Typically) (dB) <±6 <±6 <±6 <±5
Internally Leveled: <±2 <±2 <±2 ±0.8
Externally Leveled (Excluding Coupler and Detector
Variation) Crystal Detector and Power Meter (dB): <±O.l <±O.l <±01 ±015

Spurious Signals: (dB below fundamental at specified
maximum power)

Harmonics: <-20 (@20 mW) <-45 (Typ <-50) <-20 (@20 mW) <-40
<-16 (@40mW) <-16 (@40mW)

Nonharmonics: <-60 <-60 <-60 <-50

Plug·in: )

'cw mode installed in HP 8350 mainframe or remole programming in HP 8620C: ±20 MHz.



SWEEP OSCILLATORS
Model 8620 Series: Single Band RF Plug-Ins
Model 86200 Series and 11869A Adapter

• 10 MHz to 22 GHz coverage
• >50 mW from 5.9 to 12.4 GHz
• Compatible with HP 8350 mainframe via HP 11869A adapter

•
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HP 86245A

HP 86200 Series
The HP 86200 series plug-ins feature a wide choice of bandwidths

and power specifications for covering the 10 MHz to 22 GHz frequen
cy range. The HP 86222A/B 10 MHz to 2.4 GHz plug-ins, the HP
86240A/B/C 2 GHz to 8.6 GHz plug-ins, and the HP 86290B/C 2
GHz to 18.6 GHz plug-ins cover multi-octave frequency ranges with
exceptional frequency precision and RF output characteristics. See
preceding pages for specifications on these plug-ins. For octave band
applications, smaller range plug-ins covering, for instance, 5.9 GHz
to 12.4 GHz are available with optional capability to operate as up
converters for MLA measurements. Internal leveling is standard on
all HP 86200 series plug-ins.

HP 11869A Adapter
The HP 86200 series can be used in the HP 8350 Sweep Oscillator

mainframe with the addition of the HP 11869A Adapter. The HP
11869A provides the electrical and mechanical interface between the
HP 86200 plug-in and the HP 8350 so that digital control of the plug
in is possible. All of the performance and features of the HP 8350
Sweep Oscillator mainframe are available when using the HP 86200
plug-ins and HP 11869A Adapter. For more information on the HP
11869A see page 503.
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HP 86260A

External
Crystal input: approximately -20 to 250 mV for specified leveling at
rated output; for use with negative polarity detectors such as HP 780
Series Directional Detectors, HP 423A/B and 8470 Series Crystal
Detectors.
Power meter input: leveling amplifier with compensation for HP
432A power meter included internally in all plug-ins except the HP
86241A.
Indicator: front panel indicator lights when RF power level is set too
high to permit leveling over entire selected sweep range or when oper
ating in unleveled mode.
Residual AM in 100 kHz bandwidth: <-50 dBc.
External AM

Frequency response: typically dc to 100 kHz unleveled, dc to 50
kHz leveled (at maximum leveled power).
Input impedance: approximately 5000 ohms.

RF output connector: type N Female.
HP 8350 Compatibility: the HP 11869A Adapter provides the elec
trical and mechanical interface so that the HP 86200 series plug-ins
can be used in the HP 8350 Sweep Oscillator mainframe. For more
information see the section on HP 11869A Adapter page 503.
Weight: net, 2.3 kg (5 Ib); shipping, 3.2 kg (7 Ib).

Upconverter simulation options: options are available which
guarantee compatibility with the HP Microwave Link Analyzer. For
further information on these plug-ins refer to the Telecommunica
tions Test Equipment Section beginning on page 165.

Specifications
With Plug-In Installed in an HP 8620C Mainframe
Frequency linearity: typically ± I%.
Frequency reference output: typically I V/GHz dc-coupled volt
age is available for referencing or phase-locking external equipment
to the plug-in or for multi-octave operation with an HP 841OC.
RF power leveling: internal dc-coupled leveling amplifier and PIN
modulator provided.
Internal, standard: selected by front panel switch; refer to RF plug
in specifications.

Options
002: 70 dB attenuator in 10 dB steps

004: rear panel RF output

Price
See model

number
add $200



Single Band Plug-Ins

Refer also to Broadband Models 86222A1B (0.01-2.4 GHz), 86240AlB/C (2-8.4 GHz), 86251A (7.5-18.6 GHz), and
86290B/C (2-18.6 GHz)

Specifications with
plug-in installed in
HP 8620C HP 86220A HP 86235A HP 86241A HP 862420 HP 86245A HP 862500 HP 862608 HP 86260A HP 86260C

Frequency range' (GHz): 0.01-1.3 1.7-4.3 3.2-6.5 5.9-9.0 5.9-12.4 8.0-12.4 100-15.5 12.4-18.0 17.0-22.0

Frequency accuracy
CW mode (MHz): ±10 ±20 ±30 ±35 ±40 ±40 ±50 ±50 ±50
Remote programming
typically (MHz): ±6.0 ±2.5 ±1O.5 ±5.0 ±20 ±20 ±25 ±25 ±25
All sweep modes (sweep
time> 100 ms) (MHz): ±15 ±30 ±33 ±40 ±50 ±50 ±70 ±70 ±70

Stability:
With Temperature: ±600 kHU'C ±500 kHU'C ±650 kHU'C ±750 kHzJ'C ±1.2 MHzJ'C ±1.2 MHzJ'C ±5.4 MHzJ'C ±5.4 MHzJ'C ±5.4 MHzJ'C
With 10% Line Voltage Change: ±20 kHz ±40 kHz ±30 kHz ±40 kHz ±40 kHz ±40 kHz ±180 kHz ±180 kHz ±l80 kHz
With 10 dB Power Level Change: ±20 kHz ±1 MHz ±1 MHz ±15 MHz =1.5 MHz ±1.5 MHz ±6 MHz ±6 MHz ±6 MHz
With 3:1 Load SWR
Change, all Phases: ±250 kHz ±250 kHz ±250 kHz ±250 kHz
With Time (after warm-up):
Typll0 min. ± 200 kHz ± 200 kHz ± 200 kHz ± 600 kHz ± 600 kHz ± 600 kHz ± 450 kHz

Residual FM (20 Hz -15 kHz BW.
FM switch in NORM) CW mode
(kHz peak): <5 <7 <7 d5 <15 <15 <25 <25 <25

Maximum leveled power' >6.3(3.2-6 GHZ)
(mW): 10 >40 >5(6-6.5 GHz) >10 >50 >10 >10 >10 >lO

Power variation
Internally leveled (dB): <±0.5 (±2 <±0.8 <±0.5 <±0.6 <±0.5 <±0.7 <±0.7 <±0.7
Externally leveled (dB)
(excluding coupler &
detector variation): NIA <±O.l <±O.I <±O.l <±O.l <&1 <±O.l <±O.! <~O.I

Spurious signals:
(dB below fundamental, at
specified max power) I

Harmonics: <-25(10-750 MHz) <-20 <-16(3.2- <-30 <-17(5.9- <-30 <-25 <-25 <-25
<-30(750-1300 MHz) 3.8 GHz) 7GHz)

<-20(18- <-30(7-
6.5 GHz) 12.4 GHz)

Nonharmonics: <-40 <-60 <-60 <-60 <-60 <-60 (-50 <-50 <-50

Source SWR: (50 Dnom.
Internally leveled) <1.3 <1.6 <1.6 <16 d.6 <1.6 <1.6 <1.6 <1.6

External FM:
Max deViations (MHz)
for modulation frequencies:

DC-lOO Hz: ±15 ±75 ±25 ±150 ±150 ±150 ±150 ±75 ±75
(DC-200 kHz) (DC-200 kHz) (DC-2oo kHz)

DC-I MHz: ±0.5 ±5 ±2 ±7 ±7 ±7 ±5(2oo Hz- ±5(200 Hz- ±5(200 Hz-
200 kHz) 200 kHz) 200 kHz)

Sensitivity (nom. MHzN): +3.5 -201-6 -6 -201-6 -20/-6 -201-6 -201-6 -201-6 -201-6

AM: Internal 1kHz Square
wave OnlOff ratio &
En AM sensitivity
To -10 V(dB) >35 >40 >25 >40 >40 >40 >25 >25 >25
EXT AM Response
compatible with
8756A18757A Mod drive signal No Yes No Yes Yes Yes No No No

Price:
Plug-in: $3810 $5075 $4575 $5175 $7975 $5275 $6125 $5675 $9280
Opt 002 (70 dB Allen.) +$750 ~$850 N/A N/A N/A N/A N(A N/A N/A

, Special frequency band and high power outputs available on request.



Hewlett-Packard offers a complete line of
signal generators from 10 kHz to 60 GHz.
Each includes the following: I) Accurately
calibrated variable frequency, 2) accurately
calibrated variable output level, and 3) wide
modulation capability.

~LT l
HP has recently introduced ultra-high

speed digital technology for synthesizing ful
ly-arbitrary waveforms with signal compo
nents up to 50 MHz. This capability ~ives
you a highly-flexible method of precise signal
generation for traditional VHF system tests
on receivers as well as components.

In addition, the remarkable performance
now available in generating arbitrary
waveforms with 125 million sampling points
per second and 12-bit amplitude resolution
makes the generator ideal for many other im·
portant applications like computer disk sig·
nal simulations, EMP (Electro-Magnetic
Pulse) simulations, and a highly-flexible sig
nal source for automatic test systems. Signal
fidelity exhibits <-60 dBc spurious and
< -50 dBc harmonics. The 128K word mem
ory provides for long, complex waveforms.

The HP 8770A Arbitrary Waveform Syn
thesizer depends on a special high-speed dlgi·
tal-to-analog converter at its output. The
waveform is described mathematically from
the keyboard/display of an HP 200-Series
Desktop Computer (HP 9816, 9836, 9836C),
using a special waveform generation soft
ware set (HP 11775A) optimized for the cre
ation of arbitrary waveforms.

Completely arbitrary waveforms may be
generated as well as simple CW signals, two
tone or multiple tone simulations as wel1 as
any type of AM, FM, eJ>M or pulse modula
tion.

Synthesized Signal
Generators

Col1ectively covering a frequency range
from 10 kHz to 26.5 GHz, these versatile
programmable signal generators are used in
a wide variety of automated systems and
high performance applications.

The HP 8662A covers 10 kHz to 1280
MHz with calibrated output from + 13 to
-140 dBm. The HP 8663A shares the fre
quency synthesis circuitry of the HP 8662A
and covers 100 kHz to 2560 MHz with cali
brated levels from + 16 to -130 dBm. Both

generators feature extremely low phase noise
and spurious while maintaining fast frequen
cy SWitching. The low phase noise close to the
carrier (-112 dBc/Hz at a 100 Hz offset)
optimizes the HP 8662A and 8663A for criti
callow noise applications like local oscillator
substitution and multiplication to microwave
frequencies. In addition, the low noise at typ
ical channel spacings (-132 dBc/Hz at 10
kHz offset) al10ws both in-channel and out
of-channel measurements to be made under
programmable control. The HP 8662A has
AM and FM. The HP 8663A offers AM,
FM, eJ>M, and pulse modulation and a 10 Hz
to 99.9 kHz modulation oscillator. Both the
HP 8662A and 8663A feature precision digi
tal sweep and full HP-IB programmability.

'At,

The HI> 8642A
HP 8642B (0.1 to IS MHz)offer excellent
spectral purity at carrier offsets beyond 10
kHz. Both share the same SAW resonator
based synthesis block diagram and differ pri
marily in frequency coverage. With SSB
phase noise of -134 dBc/Hz at 20 kHz offset
from a 1 G Hz carrier and -100 dBc
nonharmonic spurious, these generators are
ideally suited to perform the most stringent
of out-of-channel measurements on high per
formance RF communications receivers.
Output levels from +20 dBm down to -140
dBm with ±I dB absolute level accuracy
down to -127 dB al10w these generators to
drive high level mixers and pinpoint receiver
sensitivity. RF leakage is specified at 0.5 /J.V
for confidence in low level tests. AM, FM,
eJ>M and pulse modulation insure compatibil
ity with most RF communications systems.
AM is suited for avionics VOR and ILS sys
tems and FM specifies 0.03% THD and typi
cal1y 50 dB stereo separation. Frequency and
amplitude sweep simplify device characteri
zatIOn.

The HP 8642A/B set a new standard for
improved up-time in large ATE systems ap
plications. A two-xear recommended calibra
tion interval, built-in diagnostic hardware
and software and on-site repair and calibra
tion contribute to improved ATE system pro
ductivity by keeping the HP 8642A/B up
and running instead of out for repair.

The HI>' 8656B,i~'economical program
mable RF signal generator, provides synthe
sized signals from 0.1 to 990 MHz. The HP

8656B offers a wide range of standard fea
tures, including 10Hz resolution, full key
board control, reverse power protection to
SOW, and HP-IB programmability.

The HP 8656B features a new long-life
output attenuator and ± 1.0 dB level accura·
cy for increased measurement accuracy and
repeatability. Its low RF leakage permits
testing of RFI-susceptible devices and its
phase adjustment feature allows characteri
zation of phase sensitive devices. The HP
8656B's flexible modulation, including si
multaneous and FM rates from dc to 100
kHz, permits digital squelch tone tests as
wel1 as most communication receiver tests.
Separate increment keys provide rapid and
easy setting of frequency, output and modu
lation. Because HP-IB is standard and fre
quency changes can be made in ISO ms, the
HP 8656B is a cost-effective solution for in·
channel measurements and an ideal general
purpose RF source for other applications.

The HP 8660A/C is a particularly versa
tile synthesized signal generator family, of
fering two mainframes and a variety of RF
and modulation plug-ins. The HP 8660A
mainframe utilizes thumbwheel switches for
frequency selection. The HP 8660C has a
more versatile keyboard control featuring
synthesized digital sweep and frequency-step
capability. Both HP-IB and BCD program
ming interfaces are available.

Three plug-in RF sections provide sepa
rate frequency ranges: 10 kHz to 110 MHz,
1 MHz to 1300 MHz, and I MHz to 2600
MHz. Output levels are calibrated over
> 140 dB range. Five different modulation
plug-ins provide versatile combinations of
AM, FM, eJ>M, and pulse modulation.

The HP 8340A (10 MHz to 26.5 GHz)
and HP 8341A (10 MHz to 20 GHz) offer
the same excel1ent CW performance as the
HP 8670 series. They also have a high-per
formance sweep oscil1ator, providing wide
and narrow band continuous analog sweeps.
Other features include 1 to 4 Hz frequency
resolution, high-quality internal pulse and
amplitude modulation, and calibrated output
power from + 12 to -110 dBm. (Pulse modu
lation and 90 dB step attenuator are optional
on the HP 834IA.)

The HP 8670 series of microwave synthe
sizers and the HP 8340A and HP 8341 A syn
thesized sweepers cover five frequency ranges
for measurement flexibility and broadband
frequency coverage. They also feature good
spectral purity and stability, versatile modu
lation, and ful1 HP-IB programmability for
signal simulation applications.

The HP 8671A is a synthesizer only, cov
ering 2 to 6.2 GHz with a minimum output of
+8 dBm and external FM capability. The
HP 8672A is a 2 to 18 GHz AM/FM gener
ator with calibrated output from + 3 to -120
dBm (+8 dBm with Option 008). The HP
8672S provides all the capability of the HP
8672A, plus extended frequency coverage
from 10 MHz to 18 GHz and internal high
quality pulse modulation. Both the HP
8672A and S use knob-entry for frequency
set.



The HP 8673B spans 2 to 26.5 GHz, with
+8 to -100 dBm output level. Internal pulse
modulation as well as extcrnal metered AM
and FM allow complex signal simulation.
Frequency and amplitude entry are digital
keyboard entry.

The HP 8673E has all the features of the
B-model except for frequency coverage of 2
to 18.6 GHz. Output range is +8 to -120
dBm.

The HP 86730 has all the performance of
the HP 8673B, with extended frequency cov
erage from 50 MHz to 26.5 GHz, and har
monically related spurious outputs < -60
dBc from 2 to 26.5 GHz. Output power is
>+5 dBm across the operating band. The
HP 8673C offers the same performance from
50 MHz to 18.6 GHz.

Solid-State, Mechanically
Tuned Generators

Solid-state mechanically tuned generators
combine fundamental oscillators with solid
state circuitry to yield excellent spectral pu
rity for modern performance requirements.

Signal Generator Summary
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The HP 8680 series solid-state signal gen
erators are designed to meet the stringent re
quirements of modern microwave radar and
communications testing. The HP 8683A and
8684A are optimized for communications re
ceiver applications and feature low-distortion
AM and FM, high spectral purity, and ±2.5
dB output level accuracy.

The HP 8683B and 8684B add + 10 dBm
output power (standard) and high perform
ance internal pulse modulation for ra
dar /EW applications. An internal pulse
generator provides wide ranges of rate, width
and delay, and a custom pulse modulator
yields >80 dB on/off ratio and <10 ns
rise/fall times.

The HP 86830 and 86840 are extended
frequency versions of the HP 8683B and
8684B employing internal frequency dou
blers. Both are also capable of wideband FM
for satellite communication applications.
Peak deviations of ±lO MHz at dc to 10
MHz rates make these products suitable for
OBS receiver testing.

~.i ?n·:'\~f,:',:~l~

The performance leader of the RF
mechanically tuned family is the HP 8640B
signal generator, covering 450 kHz to 550
MHz. Frequency coverage can be extended
to 1024 MHz with an internal doubler (Op
tion 002), and an optional built-in audio os
cillator extends the CW range down to 20 Hz
(Option 001). The HP 8640B provides wide
output level range from +19 to -145 dBm.
High performance AM and FM and low
phase noise at typical receiver channel spac
ings makes the HP 8640B an ideal generator
for a wide variety of receiver measurements.

The HP 8640B with built-in counter has
the ability to count external signals at fre
quencies up to 550 MHz and to phase-lock
the generator's RF output to the counter
time base for frequency stability of better
than 5 X 1O-8/hour.

For avionics, navigation and communica
tions applications, the HP 8640B Option 004
can be combined with suitable external mod
ulation sources for testing ILS, VOR, and
VHF communications receivers.
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frequency Range HP Model Characteristics Page
oto 50 MHz 8770A Arbitrary Waveform Fully·arbitrary waveform Output 125 million points per second (50 MHz). 12·Bi\ amplitude resolution (.025%),2% 450

Synthesizer amplitude accuracy. Operates from HP 2QO-Series Desktop Computer.

0.5 to 1024 MHz 8640B, 8640B Opt. 004 Calibrated and leveled output from +19 to -145 dBm. AM, FM. and external pulse modulation. 535
Signal Generators Built·in counter and phase lock capability. Avionics option available (Opt. 004).

0.1 to 1057.5 MHz 8642A, 8642B High spectral purity. I Hz frequency resolution. 526
0.1 to 2115 MHz Synthesized Signal Generators ±I dB absolute output level accuracy. AM, FM. ~M and pulse. Sweep. On-site repair

0.1 to 990 MHz 8656B ±IO dB absolute level accuracy from +13 to -127 dBm in 0.1 dB steps. Calibrated AM and FM. 524
Synthesized Signal Generator Frequency resolution of 10 Hz. Time base aging rate 01 ±2 ppm/year.

O.DI to 1280 MHz 8662A Low noise. 0.1 Hz frequency resolution. 5x IO-"/day stability. Calibrated and leveled output from +13 to 529
Synthesized Signal Generator -140 dBm. Digital sweep. Completely HP-IB programmable. AMlFM modulation.

0.1 to 2560 MHz 8663A Low noise. 0.1 Hz freqUen~ resolution, 5x IO-"/day stability. Calibrated and leveled output from +16 to 529
Synthesized Signal Generator -130 dBm. Digital sweep. ompletely HP·IB programmable. AM, FM. ~M, pulse modulation.

0.01 to 110 MHz 8660A, 8660C 1Hz frequency resolution. 3x 10 '/day stability. Calibrated and leveled output from +13 to -146 dBm. 532
I to 1300 MHz Synthesized Signal HP·IB and BCD pro~rammable. AM. FM, ~M, pulse modulation.
I to 2600 MHz Generators Plug·ins determine requency range and modulation capability.

0.8 to 2.4 GHz 8614A. B616A Output +10 (HP B616: +3 dBm above 3GHz) to -127 dBm into 50 ohms, Imled below 0 dBm. Internal square· 542
18 to 4.5 GHz Signal Generators wave; external pulse, AM and FM. Auxiliary RF output

2.3 to 6.5 GHz 8683/84 A,B High spectral purity, stability.•25 dB absolute level accuracy from +10 to -llO d8m (0 dBm, Amodels). AM, FM 540
5.4 to 12,5 GHz Signal Generators standard. High perf. internal pulse modulator and pulse generator with Bmodels. Portable, rugged (19.1 kg).

2.3 to 13 GHz 8683/84 D Same as Bmodel except with wideband frequency coverage. DC coupled FM With ±IO MHz deviations available. 540
5.4 to 18 GHz Signal Generators -3dBm standard output power in dOUbled frequency band. +10 dBm available with option 001.

2to 6.2 GHz 8671A Synthesizer 1kHz frequency resolution 5 x lO "/day stability. +8 d8m minimum output. Completely HP·IB 548
programmable. Ext. FM.

2 to IBO GHz 8673E 1to 3kHz frequency resolution, 1.5 x 10 '/day stability. +8 to -120 d8m output. Pulse. amplitUde and frequency 546
Synthesized Signal Generator modulation. Digital sweep. Completely HP·IB programmable.

2to 18 GHz 8672A 1to 3kHz frequency resolution, 5x 10 "/day stability. Calibrated and leveled output from +3 to -t20 dBm. 544
Synthesized Signal Generator Completely HP-IB programmable. Metered external AM and FM.

0.01 to IB GHz 8672S I to 3kHz frequency resolution, 5 x 10-"/day stability. Internal pulse modulator. 548
Synthesized Signal Generator Calibrated and leveled output from +2 to -120 dBm. Metered external AM and FM. Completely Hp·IB programmable.

0,05 to 18.6 GHz 8673C 86730 Harmonics and sub-harmonics <-60 dBc. I to 3kHz resolution, C·model; 1to 4kHz, D·model; +2 to -lOO dBm 547
0.05 to 26.5 GHz Synthesized Signal Generators output, C'model; +5 to -100 d8m, D-model. Pulse amplitUde and frequency modulation. Digital sweep. Completely

HP-IB programmable.

0.01 to 20 GHz 8341 A 1·3 Hz frequency resolution. 1x 10 '/day stability. +10 to -20 dBm output. AmplitUde modulation. Continuous 543
Synthesized Sweeper analog sweep with spans from 100 Hz to 19.99 GHz completely HP-IB programmable.

2 to 26.5 GHz 86738 1 to 4kHz frequency resolution, 5x 10 "/day stability. +8 to -100 dBm output, Pulse. amplitude, and frequency 544
Synthesized Signal Generator modUlation. Digital sweep. Completely HP·IB programmable.

0.01 to 26.5 GHz 8340A Synthesized I to 4Hz frequency resolution, 1X10 '/day stability. +12 to -110 dBm output. Pulse and amplitude modulation. 543
Sweeper Continuous analog sweep with spans from 100Hz to 26.49 GHz. Completely HP·IB programmable.

IBto 26.5 GHz 938A,94OA Driven by 9 to 13.25 GH1, 13.25 to 20 GHz sources (HP 8690. 8672A, 8672S, 8673B, 8673D, 542
26.5 to 40 GHz Frequency Doublers 8340A, 8350A, and 8620 series). 100 dB preciSion attenuator.

26.5 to 40 GHz 83554A. 83555A, 83556A Effectively extends the performance ot an It to 20 GHz microwave source (HP 8672A!S, 8673B/C/D, 8340A, 8341A, 512
33 to 50 GHz Millimeter·Wave Source Modules 8350B, 8620C) to the millimeter·wave frequency ranges.
40 to 60 GH2



SIGNAL GENERATORS
Synthesized Signal Generator
Model 8656B

• 100 kHz to 990 MHz
• ± 1.0 dB absolute level accuracy
• Amplitude offset and phase adjustment capability

• 150 millisecond frequency switching speed
• Versatile simultaneous modulation including dc FM
• Fully HP-IB programmable

HP 86568

Description
The HP 8656B is a programmable synthesized signal generator

that offers exceptional value through a powerful combination of per
formance, quality and economy.

Frequency
The HP 8656B provides frequency coverage from 0.1 to 990 MHz

(with underrange to 10 kHz). This wide range covers the IF and LO
frequencies as well as the RF frequencies of most receivers. It also
allows testing in a variety of communication systems including the
800 MHz FM mobile band and some telemetry bands. For automated
testing, the 150 ms frequency switching speed of the HP 8656B (spec
ified to be within 100 Hz of the final frequency) increases throughput.
Frequency resolution of 10Hz allows convenient setting of incre
ments including narrow channel spacings, while characterization of
phase sensitive devices is made easier with the help of the phase incre
ment/decrement feature. The standard internal reference has an ag
ing rate of 2 ppm/year. Improved stability and accuracy can be
achieved by adding the optional lxlO-'/day high stability time base
(Option 001) or using an external reference of I, 5 or 10 MHz.

Output
The new output attenuator of the HP 8656B has been designed

with high volume automatic test system use in mind. The 8656B also
features ± 1.0 dB absolute level accuracy and 0.1 dB resolution for
accurate receiver sensitivity tests, circuit characterization and R&D
applications. The output levels are calibrated from +13 dBm (over
range to + 17 dBm) to -127 dBm and may be set and displayed in any
one of 14 convenient units including dBm, volts, dBIlV or Vemf. The
output level can also be offset to compensate for cable and/or other
losses external to the generator, or turned on or off with a dedicated
key. Shielding keeps leakage at < 1.0 IlV for testing RFI susceptible
devices, and standard reseUable reverse power protection for up to 50
watts guards against accidental damage from transmitters.

Modulation
The HP 8656B's versatile modulation capabilities include simulta

neous and mixed modulation modes (AM/AM, FM/FM and
AM/FM) from internal (l kHz and 400 Hz) and external sources.
AM is ac coupled while FM can be either ac or dc coupled. The new,
patented dc coupling technique used in the HP 8656B provides excep
tionallong term stability « 10 Hz/hour) and center frequency accu
racy (±500 Hz) eliminating the need for retuning in the dc FM mode.
For calibrated external modulation, a IV peak signal is required, and
HI/LO annunciators on the HP 8656B indicate when the external
signal is within 5% of the correct amplitude.

Ease of Operation
A microprocessor-based controller provides a broad range of oper

ating features for simple, but efficient control. Keyboard data entry
uses a function/data/units format, and all function entries are made
using a left-to-right keystroke sequence. All information entered is
visible via LED displays and annunciators. Modulation, frequency,
and level functions can be individually incremented by step sizes that
are set by convenient keyboard entries. In addition, resolution control
keys allow coarse and fine tuning of frequency in decade steps.

Up to ten front-panel setups can be stored and recalled. A sequence
function allows you to cycle through stored setups at the touch of a
key or via remote control. The microprocessor also makes trouble
shooting aids available at the front panel, enhancing the serviceability
of the HP 86568.

HP-IB Programmability
Full HP-IB programmability is standard in the HP 8656B. Each

programming command has an easy-to-remember, two-character,
alpha-numeric HP-IB code that is also labeled next to each key. All
functions are quickly and easily programmed using the same func
tion/data/units format as in the manual mode.



Maximum Peak Deviation

Center
Frequency AC Mode DC Mode

The lesser of
0.1 to 123.5 MHz 99 kHz or 4000 x rate (Hz) 99 kHz

123.5 to 247 MHz 50 kHz or 1000 x rate (Hz) 50 kHz

247 to 494 MHz 99 kHz or 2000 x rate (Hz) 99 kHz

494 to 990 MHz 99 kHz or 4000 x rate (Hz) 99 kHz

FM not specified for fc - (.lfpk) <100 kHz

Resolution: 100 Hz for deviations less than 10kHz; I kHz for devia
tions greater than 10 kHz.
FM rate: internal 400 Hz and I kHz. ±3%; external (I dB BW), dc
coupled, dc to 50 kHz; ac coupled, 20 Hz to 50 kHz.
Center frequency accuracy in de FM mode: < ±500 Hz.
Center frequency stability in dc FM mode: < 10Hz/hour.
FM distortion (internal rates and ?3 kHz peak deviations):
<0.5%.
Indicator accuracyl: ±5% of reading at internal rates.
Incidental AM (for center frequency ?500 kHZ, peak deviation
<20 kHz and internal rates): <0.1 %.

Remote Programming
Interface: HP-IB (Hewlett-Packard's implementation of IEEE 
488).
Interface functions implemented: SHO, AH I, TO, L2, SRO, RL I,
PPO, DC1, DTO, CO and El. (For more on these functions, refer to
the HP-IB section of this catalog.)

Frequency Modulation (2 digit LED display)
FM Peak Deviation

Amplitude Modulation (2 digit LED display)
AM depth1: 0 to 99% to +7 dBm and 0 to 30% to +10 dBm.
Resolution: 1%.
AM rate: internal 400 Hz and I kHz, ±3%; external (I dB
bandwidth), 20 Hz to 40 kHz.
AM distortion (at internal rates): <1.5%,0-30% AM; <3%,31
70% AM; <4%,71-90% AM.
Indicator accuracy (for depths <90% internal rates and
levels < + 7 dBm)l: s±(2% + 4% of reading).
Incidental phase modulation (at 30% AM depth and internal
rates): <0.3 radian pcak.

Offset 0.1 to 123.5 123.5 to 247 247 to 494 494 to 990
from MHz MHz MHz MHz
Carrier (dBc/Hz) (dBc/Hz) (dBc/Hz) (dBc/Hz)

20 kHz <·114 <-126 <·120 <·114

Post Detection Frequency Range (MHz)

Noise Bandwidth 0.1 to 123.5 123.5 to 247 237 to 494 494 to 990
0.3 to 3 kHz <7 Hz rms <2 Hz rms <4 Hz rms <7 Hzrms
0.05 to 15 kHz <15 Hz rms <4 Hz rms <8 Hz rms <15 Hz rms

Residual AM (0.05 to 15 kHz post detection noise bandwidth):
<-75 dBc.
SSB Phase Noise (CW only)

Frequency sWitching speed (to be within 100 Hz of final fre
quency): < 150 ms.
Phase Offset: adjustable via HP-IB or from the front panel in nomi
nal I degree increments.

Spectral Purity
Spurious Signals (s + 7 dBm output levels)

Harmonics: < -30 dBc.
Non-harmonic spurious (greater than 5 kHz from carrier in
CW mode): < -60 dBc.
SUb-harmonics: none.

Residual FM

Typical Standard Option 001
Characteristics Time Base Time Base

Aging Rate ±2 ppm/year IxIO-'/day

Frequency 50 MHz 10 MHz

External Reference Accepts any I, 5, or 10 MHz
Input (rear panel) (±0.002%) frequency standard at a

level >0.15 Vrms into 50 ohms.

HP 86568 Specifications

Frequency
Range: 100 kHz to 990 MHz (8 digit LED display).
Frequency underrange: 10 kHz with uncalibrated output
(typical).
Resolution: 10 Hz.
Accuracy and stability: same as internal time base.
Time Base Characteristics

General
Operating temperature range: 00 to +55 0 C.
Leakage: conducted and radiated interference is within the require
ments of methods CE03 and RE02 of MIL STD 461 B, FTZ 1115.
Furthermore, RF leakage of less than 1.0ILV is induced in a two-turn
loop, 2.5 em in diameter, held 2.5 em away from the front surface.
Power requirements: 100, 120,220, or 240 Vac; +5%, -10%; 48 to
440 Hz, 125 VA maximum.
Weight: net, 18.2 kg (40 Ib); shipping, 23.6 kg (52 Ib).
Size: 133 H x 425 W x 520 D mm (5.25 x 16.75 x 20.5 inches). HP
System II module size: 5'/4 H x I MW x 17 D. For cabinet accessories,
see page 744.
Rack slides and transit case: HP part numbers are: slide kit, 1494
0018; tilt slide kit, 1494-0025; full module transit case, 9211-2661.

,AM depth and FM deviation are turther limited by Indicator Accuracy specifications.
'HP-IB cables not supplied, see page 121 for description and rices.

Output
Level range (into 50 ohms): 13 dBm to -127 dBm (3'/2 digit LED
display; uncalibrated output to 17 dBm).
Resolution: 0.1 dB.
Absolute level accuracy: <± 1.0 dB; 123.5 to 990 MHz
<± 1.5 dB; fc < 123.5 MHz, levels> +7 dBm and <-124 dBm.
Level flatness (100 kHz to 990 MHz): ±1.0 dB at an output level
setting of 0.0 dBm.
Reverse power protection: protects signal generator from applica
tion of up to 50 watts (from a 50\! source) of RF power to 990 MHz
into generator output; dc voltage cannot exceed 25V.

Ordering Information
HP 8656B Signal Generator2
Option 001: High stability time base
Option 002: Rear panel input and output
Option 907: Front handle kit
Option 908: Rack flange kit
Option 909: Rack flange and front handle kit
Option 910: Extra operating & service manual

Price
$6500

add $850
add $175
add $55

add $32.50
add $80
add $85



Models 8642A and 86428

HP 8642A

800GJm
mmGJmG
EGJGJGJtJJ
RmOGJm

HP 86428

HP 8642A/B Synthesized Signal Generators
The HP 8642A and HP 8642B synthesized signal generators are

high performance programmable signal generators intended for the
most demanding out-of-channcl RF receiver measurements and other
stringent RF applications. The HP 8642A covers the frequency range
from 100 kHz to 1057.5 MHz and the HP 8642B covers the frequen
cy range from 100 kHz to 2115 MHz. The two generators are other
wise very similar.

The HP 8642A/B improve the state-of-the-art in SSB phase noise
at typical receiver adjacent channel spacings over the cavity tuned
HP 8640B signal generator. This improvement is made possible
through the use of high-Q Surface Acoustic Wave resonator oscilla
tors operating near 800 MHz. SSB phase noise at 20 kHz offset from
a I GHz carrier is -134 dBc/Hz, approximately 6 dB lower than the
HP 8640B. The HP 8642A/B are an ideal choice to characterize se
lectivity on high performance receivers up to I GHz or 2 GHz. Fur
thermore, their advanced control features simplify measurements on
the bench and in ATE systems.

Nonharmonic SpUriOUS are held to below -100 dBc on the HP
8642A/B up to I GHz and to below -94 dBc on the HP 8642B above
I GHz. These two generators allow receiver spurious rejection tests to
be fully automated with the utmost confidence in test results. In the
HP 8642A/B design, high performance mixers reduce typical synthe
sizer spurious, and rigid die castings with resilient RF gasketing pro
vide up to 140 dB of circuit isolation to ensure low spurious content on
the output.

Absolute output level accuracy is ± I dB down to -127 dBm (0.1
IJ.V). In R&D or on the production line, the HP 8642A/B will accu
rately measure receiver sensitivities. Excellent output level
repeatability is obtained with a high reliability attenuator specifically

designed for continuous ATE system use. At any output level setting,
the attenuator can be fixed and level varied up or down 10 dB in a
transient free manner.

Up to +20 dBm is available from the HP 8642A/B to perform a
variety of high level measurements, often eliminating the need for
external amplifiers.

In ATE system use, this extra power is available to overcome ca
bling losses. Using the relative amplitude feature, the display can be
offset to show correct output level at the end of the cable.

In receiver design, there is sufficient output power to drive high
level mixers and perform receiver blocking tests. Intermodulation
measurements can be made with high confidence since intermodula
tion distortion products on the HP 8642A/B are specified.

The HP 8642A/B offer AM, FM, tI>M and pulse modulation across
their full frequency ranges with a unique dual output section to im
prove modulation characteristics at lower carrier frequencies.

The HP 8642A/B, like their predecessor the HP 8640B, use an RF
divider output chain to obtain lower frequency coverage with im
proved spectral purity. However, the HP 8642A/B can, on demand,
switch in a separate heterodyne (HET) output section below 132.2
MHz to obtain improved modulation performance over the divided
output.

For testing FM mobile radios, the HP 8642A/B have built-in 750
IJ.s preemphasis (FM PRE) to simplify receiver audio flatness tests.
Simultaneous modulation capability allows two-tone modulation
tests.

A low distortion internal modulation oscillator can be used to mod
ulate the HP 8642A/B up to 100 kHz rates or as a stand-alone audio
source. The output, available at the front panel, is programmable
both in frequency and level providing an independent audio oscillator.
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Fit for ATE System Use
To improve instrument availability or "uptime", the HP 8642A/B

have been designed to reduce failures and simplify the service proce
dure in the event of a failure. When used in ATE systems, the HP
8642A/B will improve overall system up-time, thus leading to in
creased productivity.

:~: ,'f ~'. _.!

The recommended calibration interval for the HP 8642A/B is two
years, the result of a quality design, environmental-type testing and
stringent production control. This means the HP 8642A/B will be
more available for critical measurements, not out for calibration.
When calibration is necessary, the HP 8952A Signal Generator Test
System can automatically verify most warranted specifications for
the HP 8642A/B in less than 20 minutes.

SSB Phase Noise; CW, AM, or Angle ModUlation <'leo Maxi
mum Peak Deviation:

SSB Phase Noise SS8 Phase Noise Floor
Carrier 20 kHz Offset 200 kHz Offset

Frequency Band d8c/Hz d8c/Hz
10 -125 -134
9 -134 -143
8 -137 -144
7 -141 -144
6 -144 -145
5 -145 -145
4 -146 -147
3 -147 -148
2 -148 -149
1 -137 -138

HEr -125 -137

Residual AM: <0.01 % AM rms, 0.3 to 3 kHz post-detectIOn BW.

v~, ' .' ;;'>·,;i,.",,:j',!i-·~

The HP 8642A/B can be repaired and recalibrated on site in typi
cally less than two hours. The fourteen internal modules that make up
the HP 8642A/B all have rigid I/O specifications allowing a module
exchange repair strategy. Faulty modules can be quickly isolated us
ing internal diagnostic hardware and software. A replacement mod
ule can be easily fitted and calibration data transferred to the
instrument's main memory with a simple front-panel key sequence.
Calibration and adjustments are primarily made electronically with
ROM memory ICs and D/A converters.

.,-;;,', fj',-", i ~,'oW-.w. \'i

HP 8642A/B HP 86428
Type 01 Spurious Bands 1-9 8lInd 10

and HET
Harmonics
Output Level 5+10dBm -30 dBc -25 dBc
OutputLevel <t 16 dBm -20 dBc -20 dBc

Sub-harmonics none -45 dBc
Non-harmonics, >lO kHz
trom the carrier -100 dBc' -94 dBc

Level range: from maximum available to -140 dBm (0.023 /lV).
Maximum Level Available'

HP 8642A HP 86428
t20 dBm (2.24V) bands I thru 7 bands I thru 7
t 19 dBm (200V) n/a bands 8&HET
t 18 dBm (I.78V) bands 8& HEr n/a
+17 dBm (1.58V) n/a band 9
t16 dBm (I.4IV) band 9 band 10

~"'::LiJ\iJ .... '.
AM depth: 0 to 99.9%, output level ::::+ 10 dBm.
AM resolution: 0.1 %.
AM Indicator accuracy at 1 kHz rate and up to 90% AM:
±(3.5% of setting +I % AM), HP 8642A/B bands 1-8 and HET,

HP 8642B band 9.
±(5% of setting +I% AM), HP 8642B band 9,

HP 8642B band 10.
AM distortion at 1 kHz rate:

Resolution: 0.1 dB.
Absolute accuracy: ± I dB, output level:::: -127 dBm.
Flatness: ~±0.75 dB, +10 dBm output level.
Impedance: 50 ohms nominal.
SWR: < 1.5: 1 for output levels <0 dBm;

<2.0:1 for output levels ::::0 dBm.
Reverse power protection: 50W, from a SOr! source 50 Vdc, HP

8642A;
25W, 50 Vdc, HP 8642B.

Third order intermodulation: <-55 dBc at +12 dBm, two genera
tors 25 kHz apart into a resistive combiner. Typically decreases 10 dB
for every 5 dB of combined level decrease.
Available calibration units: V, mY, /lV, dBm, and EMF. REL
ZERO or REF SET can be used to obtain settings such as dB/lV,
dBEMFV, dBf, etc.

<2%
<4%

HP 86428 band 9
HP86428 band 10

HP 8642A/B band HET
<1%
<2%

HP 8642A/8 bands 1-8
HP B6428 band 9

Depth, % Distortion

01030
30 to 70

8lInd Carrier Frequency (MHz) Band Carrier Frequency (MHz)
10 1057.500001-2115 (HP 8642B) 4 16.523438- 33.046875
9 528.750001-1057.5 3 8.261719- 16.523437
8 264375001- 528.75 2 4130860- 8.26l7l8
7 132187501- 264.375 1 0.1 4.130859
6 66.093751- 132.1875 HET 0.1 -132.1875
5 33.046876- 66.09375

HP 8642A/B Specifications

hlt~~;- '1+ ;

Typical stability, standard: aging rate: ±2 ppm/year.
Stability, option 001: < 1O-9/day aging rate after 8 days warm-up.

{oJ,. '~~\ ::, ~ ;',:; I,j'

Convenient control features help save time when putting the HP
8642A/B to work in systems. By using the "HELP" feature, special
function codes and associated operational descriptions can be dis
played by the alphanumeric back-lit liquid crystal display. It is easy
to scroll through these descriptions with the knob or the UP/DOWN
keys. The "HELP" feature eliminates the need to check manuals or
pull-out cards by providing easy access to all special functions.

Through the LCD, messages in English clearly show instrument
state and inform users of entry errors to help write programs that run
smoothly from the start.

Resolution: I Hz, 0.1 Hz with special function.
Stability: same as reference oscillator.

St~('··

Residual FM; CW, AM or Angle Modulation ~'Is Maximum
Peak Deviation:

~"'rf\

Range: 100kHz to 1057.5 MHz, HP 8642A; 100 kHz to 2115 MHz,
HP 8642B.
Bands: Both generators cover their ranges in one continuous span.
However, many other specifications are dependent on carrier frequen
cy. To simplify such specifications, the HP 8642A and 8642B carrier
frequency ranges are divided into bands shown in the table below

POIt Detection Bandwidth, kHz 70 to 90 <4% <6%

Carrier Frequency 0.3 to 3 0.05 to 15 AM 3 dB bandwidth, depth ~90%:

(Hz rms) (Hz rmsl External dclac coupling: dc/20 Hz to 100 kHz, bands I and 5 thru
band 10 (HP 86428) <5 <9 10; dcj20 Hz to 20 kHz, bands 2,3,4.
band 9 <2 <5 Internal: same as external ac.
band 8 d.2 <2 Incidental phase modulation at 1 kHz rate and 30% AM: <0.2
bands 1 thru 7 d <1.2 radians peak.

I band HEr I <3.5 I <5 'Not specified In HET band.



Frequency Sweep
Digitally stepped sweep:
Start-stop sweep: sweeps between two selected endpoints in a linear
step-wise manner. Endpoints can be anywhere within the frequency
range of the instrument.
Phase continuous sweep:
Start-stop sweep: instrument sweeps between two selected
endpoints in a linear, phase continuous manner.
Maximum span: up to 400 kHz, HP 8642A/B; up to 800 kHz, HP
8642B band 10.
X axis output: 0 to 10 Vdc, ± 10%.
Z axis output: TTL positive true for crt display blanking during re
trace.

Remote Programming
Interface: HP-IB (Hewlett-Packard's implementation of IEEE-488
1978).
Functions controlled: all functions controlled from the front panel
or over HP-IB from 00 to 30 (5 bit decimal equivalent).
Interface function: listener, talker, and controller.
HP-IB interface functions implemented: SHl, AHl, T5, TEO,
U, LEO, SRI, RLI, PPI, DCI, DT1, CI, C3, C28, E2.

General
Operating temperature range: 0° to 55° C.
Storage temperature: -55°C to +75° C.
Leakage: conducted and radiated interference is within the require
ments of MIL STD 462B method CE03 and RE02. Interference is
also within the standards set by FTZ 1115. Also, RF leakage of <0.5
j.lV is induced in a two turn loop 2.5 cm in diameter, held 2.5 cm away
from any surface for output levels sO dBm.
Power requirements: 100V, 120V, 220V, or 240V; +5%, -10%; 48
to 440 Hz; 300 VA max.
Dimensions: 133H X 425W X 6170 mm (5.25 X 16.75 X 24.3 in
ches).
HP System II module size: 5'/4H X IMW X 230.
Weight: Net 32.7 kg (71.5 lb); shipping 43 kg (95 Ib).

Supplemental Characteristics
Spectral Purity

Measured sse Phase Noise at 1 GHz

10 100 1k 10k 100k
Offset Frequency, Hz

Ordering Information
HP 8642A Synthesized Signal Generator
HP 8642B Synthesized Signal Generator
Option 001: High stability time base
Option 002: Rear panel inputs and outputs
Option 710: On-site repair manual
Option 907: Front handle kit
Option 908: Rack flange kit
Option 909: Front handle kit & rack flange kit
Option 910: Extra manual
Option 914: Delete service manual
Option W03: 90 day on-site warranty conversion
Option W30: Three-year extended hardware support:

HP 8642A
HP 8642B

HP 11801A: On-site repair kit for HP 8642A
HP 11801B: On-site repair kit for HP 8642B
HP 11801C: On-site repair kit for HP 8642A and
8642B

-40

$975
$1350

$20,000
$26,500
$28.000

Price
$21,000
$28,000
$1,500

$150
$72
$55
$32
$80

$210
less $175

$0
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Carrier Frequency Maximum Deviation
Band (Radians)

10 200
9 100
8 50
7 25
6 12.5
5 625
4 3.13
3 1.56
2 0.78
1 6.25

HET 100

Phase Modulation
Maximum phase deviation:

Pulse Modulation (for output levels ~+15 dBm)
Pulse on/off ratio: >40 dB, HP 8642A/B; >85 dB, HP 8642B band
10.
Riselfall time: <400 ns 10% to 90%.
Maximum repetition frequency: 100 kHz.
Minimum pulse width: 2 j.lS.

Nominal peak input threshold level: 1.5V.

Phase modulation accuracy: ±(5% of setting +0.09 radians), I
kHz rate.
Phase modulation resolution: 0.7% of setting or 0.0004% of maxi
mum deviation, whichever is greater.
Phase modulation distortion: <0.4%, 1 kHz rate.
Phase modulation 3 dB bandwidth: 20 Hz to 15 kHz, internal and
external ac. DC to 15 kHz, external dc.

Internal Modulation Oscillator
Rates: 20 Hz to 100 kHz.
Frequency resolution: 1% of setting.
Frequency accuracy: 2% of setting.
Output level range: 0 to 3V peak into 600 ohms.
Output level resolution: 4 mY.
Distortion: >0.5V peak: <0.02 kHz to 15.8 kHz; <0.15%, > 15.8
kHz.
Output level accuracy: ±(4% + 15 mY) within 1 second.
Output impedance: 600 ohms ± 10%.

FM resolution: 0.7% of setting or 0.0004% of maximum deviation,
whichever is larger.
FM indicator accuracy:
±(5% of setting + 10 Hz).
Rates dc to 100 kHz, external dc coupling.
Rates 20 Hz to 100 kHz, external ac and internal.
FM distortion: 4% for maximum dc coupled deviation, 2% for '/z
maximum dc deviation, 0.4% for 'F' maximum dc coupled deviation,
rates 20 Hz to 100 kHz.
FM 3 dB bandwidth:
External dc/ac coupling: dc/20 Hz to 200 kHz.
Internal: dc/20 Hz to 200 kHz.
Incidental AM: 0.2%,20 kHz peak deviation, 1 kHz rate, >400 kHz
carrier frequency.
Carrier frequency offset when entering FM or phase modula
tion modes: AC and internal: none; DC: <500 Hz, HP 8642A/B;
< 1 kHz, HP 8642B band 10.

SIGNAL GENERATORS
Synthesized Signal Generators
Models 8642A and 86428 (cont.)

Frequency Modulation
Maximum FM deviation:

Carrier
Frequency Maximum Deviation Maximum Deviation

Band DC Coupled AC Coupled or Internal

(the smaller of)
10 3 MHz 3 MHz or tmod X2160
9 1.5 MHz 1.5 MHz or fmod X1080
8 750 kHz 750 kHz or tmod X 540
7 375 kHz 375 kHz or fmod X 270
6 187 kHz 187 kHz or tmod X 135
5 93.8 kHz 93.8 kHz orfmodX 675
4 46.9 kHz 46.9 kHz or fmod X 33.75
3 23.4 kHz 214 kHz or fmod X 16.88
2 117 kHz 11.7kHz or fmod X 8.44
1 93.8 kHz 918kHz orfmodX 67.5

HEr 1.5 MHz 1.5 MHz or fmod X1080



• 10 kHz to 1280 MHz frequency range
• <-147 dBc/Hz SSB phase noise at 10 kHz offset
• 0.1 Hz frequency resolution

SIGNAL GENERATORS
Synthesized Signal Generators

Models 8662A, 8663A

• 100 kHz to 2560 MHz frequency range
• AM/FM/0M/pulse in one generator
• Internal variable modulation oscillator

HP 8662A
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HP 8663A

HP 8662A Synthesized Signal Generator
The HP 8662A derives exceptional RF performance from an indi

rect frequency synthesis technique that results in frequency resolu
tion of 0.1 Hz from 10 kHz to 640 MHz and 0.2 Hz from 640 MHz to
1280 MHz.

Output level accuracy is held to ±l dB using microprocessor cor
rection. This makes the HP 8662A an ideal generator for performing
precise receiver sensitivity tests either manually or in automated sys
tems.

The HP 8662A offers versatile phase-locked AM/ FM using either
internal 400 Hz and I kHz rates or externally applied modulating
signals, which can be either dc or ac coupled. Several different modes
of simultaneous modulation (such as AM + FM or FM + FM) are
possible.

Exceptional Spectral Purity
The key contribution of the HP 8662A is spectral purity. Fast-tun

ing, switched-inductance, voltage-controlled oscillators combined
with a low noise reference multiplication chain result in very low SSB
phase noise, especially at small offsets from the carrier. The phase
noise at 20 kHz to SO kHz offsets is comparable to that of the best
cavity-tuned fundamental oscillators. Such excellent noise perform
ance makes possible complete automation of receiver out-of-channel
measurements.

With its excellent long and short-term frequency stability, high
output power, fine frequency resolution, and broad frequency range
the HP 8662A also meets the requirements of the most critical low
noise local oscillator applications. In addition, its fast frequency
switching and sweep capabilities also permit its use in many frequen
cy agile and swept local oscillator applications.

An advanced microprocessor- based controller allows convenient
keyboard control of all HP 8662A functions. For example, all func
tions can be incremented and decremented in any user-defined step
size within the resolution of the synthesizer using the increment keys
and the knob. Up to nine full front panel setups can be stored in the
HP 8662A's memory and recalled for later use in any user-defined
sequence at the touch of a pushbutton. This permits time-saving semi
automation of generator operation in production setups where the
generator must perform many different tests.

Precision Digital Sweep
Fast frequency switching combined with microprocessor control

gives the HP 8662A a powerful sweep capability. Automatic, single,
and manual modes are available for both linear and logarithmic
sweeps with user-selectable step size and number of steps. Five differ
ent sweep speeds can be chosen and up to five amplitude or Z-axis
markers can be set. All sweep parameters can be controlled with full
synthesizer resolution.

HP 8663A Synthesized Signal Generator
The HP 8663A provides all the features and the exceptional spec

tral purity of the HP 8662A with increased frequency range and mod
ulation capability.

Broad Frequency Range
The HP 8663A utilizes the complete frequency synthesis portion of

the HP 8662A with the addition of an internal frequency doubler to
achieve a broad frequency range of 100 kHz to 2560 MHz in a single
instrument. In the HP 8663A, the exceptional spectral purity of the
HP 8662A is maintained up to 1280 MHz. Above this, phase noise is
typically increased 6 dB to a level of -124 dBc/Hz at 10 kHz offset
from a 2.5 GHz carrier. High output power of +16 dBm (with over
range to 19.9 dBm) is available for efficiently driving frequency trans
lators when low noise microwave signals are needed. Combined with a
microwave synthesizer such as the HP 8673A, full frequency cover
age from 100 kHz to 26 GHz is possible.

Flexible Modulation
Complete modulation capability across a wide carrier frequency

range is the key contribution of the HP 8663A. AM and FM charac
teristics are similar to those offered in the HP 8662A. The HP 8663A
adds high performance pulse and biphase modulation with wide
bandwidth linear phase modulation available with option 002. For
complete flexibility the HP 8663A option 002 has the capability to
simulatneously provide AM+FM+pu1se+phase modulation across
its entire frequency range. AM, FM, and linear phase are either AC
or DC coupled while biphase and pulse are DC coupled. This modula
tion flexibility assures exact signal simulation when testing complex
systems such as those involving pulsed doppler radar and electronic
warfare. An internal 100 kHz sinusoidal modulation synthesizer
phase locked to the 10 MHz time base is standard. Microprocessor
flexibility allows the sweep functions to be applicable to the internal
audio synthesizer, as well as the RF synthesizer, making applications
involving swept modulation possible with a single instrument.

Similarity to the HP 8662A
Because the HP 8663A has been designed to be upward compatible

with the HP 8662A, the two generators have identical control and
performance characteristics for those functions that are common. Ei
ther generator can be combined with the HP 11729A Microwave
Converter and the HP 3047A Phase Noise Measurement System to
perform microwave phase noise measurements simply and quickly.
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Models 8662A, 8663A (cont.)

HP 8662A Specifications
Frequenc:v
Range: 10 kHz to 1280 MHz (1279.9999998 MHz).
Resolution: 0.1 Hz (0.2 Hz above 640 MHz).
Accuracy and stability: same as reference oscillator.
Internal reference oscillator: 10 MHz quartz oscillator. Aging
rate < 5 x 10-10

/ day after 10 day warm-up (typically 24 hrs in normal
operating environment).

Spectral Purity
Residual SSB Phase Noise in 1 Hz BW (320 S fe < 640 MHz)

Offset from Carrier

10 Hz 100 Hz 1 kHz 10 kHz 100 kHz

-100 -112 -121 -131 -132
dBc dBc dBc dBc dBc

SSB broadband noise floor in 1 Hz BW at 3 MHz offset from
carrier: < -146 dBc for fc between 120 and 640 MHz at output
levels above + 10 dBm.
Spurious Signals

Frequency Range (MHz)

0.01 to 120 to 160 to 320 to 640 to
120 160 320 640 1280

Spurious non-harmonically -90 -100 -96 -90 -84
related" dBc dBc dBc dBc dBc

Sub-harmonically related
-75

(!,~, etc.) none none none none dBc
2 2

Power line (60Hz)
related or microphonically -90 -85 -80 -75 -70
generated (within 300 Hz)'. dBc dBc dBc dBc dBc

Harmonics <-30 dBc

Output
Level range: + 13 to -139.9 dBm (1 V to 0.023 ,uVrms into 50Q).
Resolution: 0.1 dB.
Absolute level accuracy (+15° to +45°C): ±1 dB between +13
and -120 dBm, ±3 dB between -120 and -130 dBm.
SWR: typically from 1.5 to 1.8 depending on output level and
frequency.
Reverse power protection: typically up to 30W or ±8 Vdc.

Amplitude Modl.ll'.li{,.n
Depth: 0 to 95% at output levels of +8 dBm and below (+ 10 dBm in
uncorrected mode). AM available above these output levels but not
specified.
Resolution: 1%, 10 to 95% AM; 0.1%,0 to 9.9% AM.
Incidental PM (at 30% AM): 0.15-640 MHz, < 0.12 radian peak;
640-1280 MHz, <0.09 radian peak.
Incidental FM (at 30% AM): 0.15-640 MHz, <0.12 x fmod ;

640-1280 MHz, <0.09 x fmod•
Indicated accuracy: ±5% of reading ±I % AM. Applies for rates
given in table below, internal or external mode, for depths ~ 90%.
Rates and Distortion with Internal or External Modulating
Signal

AM Distortion

Frequency ~30% 3~70% 7~90%

range AM rate AM AM AM

0.15-1 MHz dc-I. 5 kHz 2% 4% 5.75%
1-10 MHz dc-5 kHz 2% 4% 5.75%
1~1280 MHz dc-lO kHz 2% 4% 5.75%

Frequency Moch:hlt1;f't
FM rates (1 dB bandwidth): external ac, 20 Hz to 100 kHz; exter
nal dc, de to 100 kHz.

FM deviation: from 25 to 200 kHz depending on carrier frequency.
Indicated FM accuracy: ±8% of reading plus 10 Hz (50 Hz to
20 kHz).
FM resolution: 100 Hz for deviations < 10 kHz, 1 kHz for deviations
~ 10 kHz.
Incidental AM (AM sidebands at 1 kHz rate and 20 kHz devia
tion): < -72 dBc, fc < 640 MHz; <- 65 dBc, fc ~ 640 MHz.
FM distortion: < 1.7% for rates < 20 kHz, < 1% for rates < 1 kHz.
Center frequency accuracy and long term stability in AC
mode: same as CW mode.

5upp!f;:me,;!c,! \,:1,,", ,,::,i ',0

Typical SSB Phase Noise
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Offset from Carrier (Hz)

Frequency switching speed:4 From 420 ,usec to 12.5 msec, de
pending on the programming mode.

HP 8663A Specifications
The HP 8663A signal generator is related to the HP 8662A in both
concept and structure. The HP 8662A concept of an extremely low
phase noise signal source incorporating signal generator modulation
capabilities and output characteristics is carried even further by the
HP 8663A. While maintaining high spectral purity, the HP 8663A
offers increased frequency range to 2560 MHz, increased output level
to + 16 dBm, and the addition of phase and pulse modulation. The
result is a highly flexible and powerful signal generator that utilizes
and extends the proven circuitry of the HP 8662A. Thus, the HP
8662A and HP 8663A share many of the same specifications as
shown below:

;=!'2~''')re,'~:·. '.'
Range: 100kHz to 2560 MHz (2559.9999996 MHz)
Resolution: 0.1 Hz (fc < 640 MHz)

0.2 Hz (640 MHz ~ fc < 1280 MHz)
0.4 Hz (fc ? 1280 MHz)

Accuracy, stability, and internal reference oscillator: identical
to HP 8662A.

Si.';'· .... . ,.,'1,

Residual SSB phase noise in 1 Hz BW (320 S fc < 640 MHz):
identical to HP 8662A.
Typical SSB phase noise: identical to the HP 8662A for fc between
100 kHz and 1280 MHz (see graph). For fc between 1280 and 2560
MHz, the noise will be approximately 12 dB higher than the 639
MHz curve on the "typical SSB phase noise" graph.
Spurious signals: identical to HP 8662A except for fc between 1280
and 2560 MHz the spurious non-harmonics are -78 dBc, the sub
harmonically related (f/2, 3f/2, etc.) are -40 dBc, and the power line
(60 Hz) or microphically generated spurious are -65 dBc.
Harmonics: <-30 dBc, ~ + 13 dBm output, < -25 dBc, +13 dBm
to + 16 dBm output, fc< 1280 MHz; < -25 dBc, fc?1280 MHz

(>U~·;;'I(;,
Level range: + 16 dBm to -129.9 dBm
Resolution: 0.1 dB
Absolute level accuracy (+15° to +45°C): ±I dB, +16 dBm to
-119.9 dBm; ±3 dB for -120 dBm and below.
SWR: <1.5



Depth: 0 to 95% at levels of + 10 dBm and below
Resolution: 0.1 %
Incidental FM (at 30% AM): identical to HP 8662A except: <0.3 x
fmod for 1280 ~ fc < 2560 MHz
Indicated accuracy: ±6'70 of reading ± I % AM (400 Hz and I kHz,
depth 90%)
AM Bandwidth (1dB)

DC to >1.5 kHz, 0.15 MHz S fc < I MHz;
DC to >5 kHz, I MHz S fc S 10 MHz;
DC to > 10 kHz, fc > 10 MHz;
External dc coupling.
External ac coupling or internal; low frequency coupling is 20 Hz.

Distortion (400 Hz and 1 kHz): <2% (0-30% AM)
<4% (30--70% AM)
<6% (70-90% AM)

FM rates (1 dB bandwidth): external ac, 20 Hz to 100 kHz, exter·
nal dc, dc to 100 kHz.
Maximum allowable peak deviation: identical to HP 8662A for fc
between 100 kHz and 1280 MHz. Up to 400 kHz for fc between 1280
and 2560 MHz.
Indicated FM accuracy (50 Hz to 20 kHz): ±9% of setting + 10
Hz.
FM resolution: 100 Hz to 1 kHz depending on fc and deviation set
ting.
Incidental AM (AM sidebands at 1 kHz rate and 20 kHz devia

tion)
< -72 dBc (10 S fc < 640 MHz)
< -65 dBc (640 S fc < 2560 MHz)

FM distortion: < 1.25% (400 Hz and I kHz rates)
< 1.75% (rates less than 20 kHz)

Maximum peak phase deviation: from ±25° for fc between 120
and 160 MHz up to ±400° for fc between 1280 and 2560 MHz.
Maximum rate: from 10 kHz for fc between 0.15 and 10 MHz up to
10 MHz for fc between 250 and 2560 MHz.
Phase deviation resolution: 1° (0.1 S fc < 640 MHz)

2° (640 ~ fc < 1280 MHz)
4° (1280 S fc < 2560 MHz)

Phase modulation distortion: 10% at maximum rate

Biphase modulation is available on the standard HP 8663A for fc less
than 640 MHz and available for all fc with option 002.
Deviation: ±90°
Carrier null when modulated with 1 MHZ, 50% duty cycle
square wave: > 25 dBc.
Modulation input required: TTL positive true. The internal modu·
lation oscillator can be used for 50% duty cycle modulation. External
input is on rear panel.

Pulse on/off ratio: >80 dB (50-2560 MHz)
Pulse riselfall time: <250 ns (50-120 MHz); <780 ns (120-640
MHz); <100 ns (fc ~ 640 MHz)
Pulse Repetition Frequency (50% duty cycle):
Internal: 10 Hz to 99.9 kHz
External: 10 Hz to 2 MHz, 50 MHz < fc < 640 MHz

10 Hz to 5 MHz, fc > 640 MHz
Internal ModUlation Oscillator
Rates: 10 Hz to 99.9 kHz
Frequency resolution: 3 digits
Frequency accuracy: same as reference oscillator.
Output level (available on rear panel): I volt peak into 600fl
Output impedance: 600n
Flatness (referenced to 1 kHz): < ± I%
Distortion: < 1%

Remote programming: the HP·\B interface is standard on the HP
8662A and HP 8663A signal generators. All functions controlled
from the front panel with the exception of the line switch are
programmable with the same accuracy and resolution as in manual
mode.
Operating temperature range: 0° to +55°C.
Leakage: meets radiated and conducted limits of MIL STD 461A
methods RE02 and CE03 as well as VDE 0871.
Power requirements: 115 (90-126) V or 230 (198-252) V; 48 to 66
Hz; 450 VA max.
Weight: HP 8662A: net 30 kg (65.5 lb.). Shipping 36 kg (80 lb.).

HP 8663A: net 33.8 (74 lb.). Shipping 40 kg (88 lb.).
Size: HP 8662A: 178 mm H x 425 mm W x 572 mm D (7" x 16.75" x

22.5")
HP 8663A: 178 mm H x 425 mm W x 642 mm D (7" x 16.75" x
25.3")
Note: depth includes front panel depth of 45 mm (1.75").

HP 8662A 1280 MHz Signal Generator6

Option 001: Rear panel RF output and mod input
Option 003: Specified SSB phase noise for 640 MHz
output
Option 907: Front Handle kit
Option 908: Rack flange kit
Option 909: Rack flange & front handle kit
Option 910: Extra operating & service manual
HP 11721A External frequency doubler for operation
to 2.56 GHz (HP 8662A only)
HP 8663A 2560 MHz Signal Generator6

Option 001: Rear panel RF output and mod inputs
Option 002: Wideband linear phase modulation
Option 003: Specified SSB phase noise for 640 MHz
output.
Option 907: Front handle kit
Option 908: Rack flange kit
Option 909: Rack flange & front handle kit
Option 910: Extra operating & service manual
HP 11714A Service Support Kit (required for servicing
HP 8662A/8663A)

'In the remote mode it IS possible to have microprocessor clock releted spurious signals spaCed 3
MHz apart at an abSOlute 'eve' of typically less than -145 dBm.
'Spurious signels can be up 10 3 dB higher in the de FM mode.
'At a 50 Hz line frequency, power line or microphonically related spurious signels may be up to 3
dB higher and appear at offsets es high as 1kHz from the carrier.
'Due to automatic leveling loop bandwidth changes, brief (30 msec) leve' inaccurecles may occur
When switching through 150 kHz and 1MHz RF output frequencies.
'Pulse modulation is evailable for fc < 50 MHz but is unspecified.
'HP·IB cables not supplied, see page 121 for description end prices.



SIGNAL GENERATORS
Synthesized Signal Generators
Models 8660A and 8660C

• 10 kHz to 2600 MHz
• Synthesizer stability and accuracy
• 1 Hz resolution (2 Hz above 1300 MHz)

• Ten digit display
• Calibrated output over> 140 dB range
• AM, FM, <PM, or pulse modulation

~
ESIGN[DF)R. ..

SYSTEMS

HP 8660C HP 8660A

HP 8660A, 8660C Synthesized Signal
Generators

System Concept
The HP 8660 is a modular solid-state plug-in system. Each system

includes: I) a programmable synthesized signal generator main
frame,2) an RF section plug-in, and 3) a modulation section. Syn
thesized accuracy and stability along with complete programmability
make the HP 8660 ideal for most automated receiver and component
testing situations.

Mainframes
There are two mainframes, the HP 8660A and HP 8660C which

both offer a BCD or optional HP-IB interface and operation from an
internal or external frequency reference. The HP 8660A mainframe
uses thumbwheel switches to select CW output frequencies. The HP
8660C mainframe provides direct keyboard entry ofCW frequencies.
Added capabilities of the HP 8660C include digital sweep, frequency
stepping, control of frequency with a tuning knob, and a ten-digit nu
merical display.

Reference output: rear panel BNC connector provides output of
reference signal selected at level of at least 0.5 Vrms into 170 ohms.
Digital sweep (HP 8660C): auto. single. or manual. Selectable
speeds 0.1. I, or 50 seconds.

Remote Programming
Functions

HP 8660A: all front panel frequency and output level (and most
modulation functions) are programmable.
HP 8660C: CW frequency. frequency stepping (STEPT, STEP D.
output level. and most modulation functions are programmable.
Note: digital sweep is NOT programmable.

Programming Input
Connector type: 36-pin Cinch type 57 (mating connector sup
plied). 24-pin Cinch type 57 for optional HP-IB interface (mating
connector NOT supplied).
Logic: TTL compatible (negative true).

SWitching time: less than 5 ms to be within 100 Hz of any new fre
quency selected. (Less than 100 ms to be within 10 Hz.)

Plug-In RF Sections
The HP 8660lA (0.01- 110 MHz), HP 86602B (I - 1300 MHz),

and HP 86603A (I - 2600 MHz) are the three RF section choices.
The HP 11661 B Frequency Extension Module (mainframe option
100) must be used with the HP 86602B and HP 86603A and is in
stalled internal to an HP 8660 mainframe. When using the HP
8660A mainframe, the HP 86603A plug-in must be ordered with op
tion 003.

General
Operating temperature range: 0 to +55°C.
Power: 100. 120. 220. or 240 volts + 5%. -10%, 48-66 Hz; approxi
mately 350 watts.
Weight (mainframe only): net 23.2 kg (51 lb). Shipping, 28.6 kg
(63Ib).
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Supplemental Characteristics
Typical Single Sideband Phase Noise
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Plug-In Modulation
There are five modulation sections to choose from. The HP 86631 B

Auxiliary Section provides external AM and pulse modulation. The
HP 86632B offers AM and FM and utilizes a free-running VCO to
provide high FM deviations and rates while the HP 86633B provides
AM and phase locked FM. The HP 86634A offers high performance
phase modulation with rates to 10 MHz while the HP 86635A pro
vides both FM and phase modulation. (The HP 86634A and HP
86635A must be used with option 002 RF Section.)

HP 8660A, 8660C Mainframe Specifications
Frequency accuracy and stability: CW frequency accuracy and
long term stability are determined by internal reference oscillator (3
X 10-' /day), or by external reference.
Reference Oscillator

Internal: 10 MHz quartz oscillator. Aging rate less than ±3 parts
in la' per 24 hours after 72 hours warm-up (±3 parts in 109 per 24
hours, Option 001).
External: rear panel switch allows operation from 5 MHz or 10
MHz frequency standard at a level between 0.5 and 2.5 Vrms into
170 ohms.



10 kHz to 110 MHz 1 MHz to 1300 MHz 1 MHz to 2600 MHz

I

.-I
HP 86601A HP 866028 (HP 116618 required) HP 86603A(HP 116618 required)

HP 86601A HP 866028 HP 86603A
(requires HP 116618) (requires HP 116618)

Frequency Range 0.01-110 MHz 1-1300 MHz 1-2600 MHz
(109.999999 MHz) (1299.999999 MHz) 12599.999998 MHz)

'" ~-----_. ---------
~

CF d300 MHz CF ~1300 MHz

Frequency Resolution 1 Hz 1Hz 2 Hz

m Harmonics <-40 dBc <-30 dBc «-25 dBc above +3 dBm) s-20 dBc'<.>c
Spuriousa<

Ic
% Non Harmonically Related "-80 dBc s-80 dBc below 700 MHz s-74 dBc within<.>
>- s-80 dBc above 700 MHz within 45 MHz of carrier I 40 MHz of carrier'
~ s-70 dBc above 700 MHz >45 MHz from carrier s-64 dBc >45 MHz...
:::> Power Line Related 5-50 dBc on +10 dBm range I from carrier
SO (CW, AM, ~M only)' s-70 dBc <-70 dBc s-64 dBca<...

Signal To Phase Noise ;Ratio (CW. AM. ~M only)' >50 dB >45 dB >39 dB

'"
Output Level (into 500) +13 dBm to -146 dBm ~10 to -146 dBm +10 to -136 dBm i +7 to -136 dBm'

<.>
Output Accuracy ±1dB.+13 to-66 dBm ±1.5 10-76 dBm ±2.5 dB to-76 dBm';::

... ~ (local and remote) ±2 dB.-66 to-146 dBm ±2.0 to-146 d8m ±3.5 dB to-136 dBm:::>a<
<L ......... Flatness (output level <±0.75 dB <±1.0 dB <±2.0 dB:::><.>
o~ vanation with frequency) (1-2600 MHz)c

% Impedance 500<.>

AM Modulation Depth oto 95% oto 90%' I oto 50%'

3dB Bandwidth 0-30% 200 Hz, CF <0.4 MHz 10 kHz. CF<lO MHz I 10 kHz
10 kHz. 0.4sCF <4 MHz 100 kHz, CF~IO MHz I100 kHz. CF~4 MHz

0-70% 125 Hz, CF<04 MHz 6 kHz, CF<10 MHz I N/A
6 kHz. 0.4sCf<4 MHz 60 kHz, CF~IO MHz

2 60 kHz. CF~4 MHz Ic
0-90% 100 Hz, CF<O.4 MHz 5 kHz, CF<lO MHz

I
N/A

5 kHz. 04sCF<4 MHz 50 kHz. CF~ 10 MHz
50 kHz, CF~4 MHz

~
Distortion,' THO at 30% AM d%. 0.4-110 MHz <1%

I
<5%

at 70% AM d%, 0.4-110 MHz <3% N/A
~ at 90% AM <5%.0.4-110 MHz <5% N/A

t£ FM Rate dc to 1MHz with HP 86632B de to 200 kHz with HP 86632B and HP B6635A
~ 20 Hz to 100 kHz with HP 86633B 20 Hz to 100 kHz with HP B6633Bc:z: Maximum Deviation (peak) 1MHz with HP 86632B 200 kHz with HP B66328 and HP 86635A 400 kHz w/HP 86632B. 86635A<.> !z 100kHz with HP 86633B 100 kHz with HP 86633B 200 KHz w/HP 86633B
~ Distortion. THO (at rates <I%up to 200 kHz dev. <1% up to 200 kHz dev. i d %up to 400 kHz dev.:5
:::> up to 20 kHz) <3% up to 1MHz devCl
0

Puise Rise/Fall Time 200 ns 50 ns2 ...
'" ON/OFF Ratio (with pulse >50 dB >40 dB-' I >60 dB:::>... level control at max.)

~M Rate N/A de to I MHz with HP 86635A
de to 1MHz lor CF dOO MHz with HP 86634A
de to 10 MHz for CF ~100 MHz

\ Maximum Peak Deviation N/A oto 100 degrees oto 200 degrees
D1stortion. THO N/A <5% up to 1MHz rates .

<7% up to 5 MHz rates
<15% up to 10 MHz rates

-' Weight Net 5kg (!lIb) Net 4.1 kg (9 Ib) Net 5 kg (l! Ib)<

~ Shipping 6.8 kg (15 ib) Shipping 5.5 kg (12 Ib) Shippmg 6.4 kg (14Ib)...
HP 11661B: Net 2.3 kg (5Ib); shipping 2.7 kg (6 Ib)...

'For output levels +3 dBm and below; slightly higher +3 to +7 dBm. 'For AF output level meter readings from +3 dB to -6 dB and only at +3 dBm and below.
'Measured in a30 kHz band centered on the carrier excluding a 1Hz band centered on the carrier. 'Applies only at 400 Hz and 1kHz rates with output meter set between 0 and +3 dB. At -6 dB
'for +3 to +7 dBm output levels. output accuraoy and flatness will be slightly degraded meter selting the distortion apwoxlmately doubles.
(above 1300 MHz only) 'Phase modulation is oniy pass ble With Option 002 AF Sections.

RF Section Specifications (installed in HP 8660A or HP 8660C mainframe)
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HP 866318 HP 866328 HP 866338 HP 86634A HP 86635A

Modulation Section Specifications
HP 866318 HP 866328 HP 866338 HP 86634A HP 86635A

Functions Ext. Only Int and Ext Int and Ext - -

AM
Indicated Accuracy - .5% of full scale - -
(at 400 and 1000 Hz rates) With HP 8660lA RF Section:

.7%, center frequency ~ 100 MHz.
With HP 86603A RF Section:

.10%, center treQuency >1300 MHz.

functions - Int and Ext, Int and Ext. - Int and Ext,
FM CF CAL FM CF CAL

FM
Center Frequency - Typically less Same as in CW - Typically less
Long Term Stability than 200 Hz/hr Mode (3 x 10,a/day) than 200 Hz/hr

Indicated Accuracy - ±5% 01 full scale - ±S% of full scale
(up to 20 kHz rates)

Pulse Functions Ext. Only - - - -
Functions - - - Int. and Ext. Int. and Ext

~M Indicated Accuracy ±5% of full scale up to 100 kHz rates
(IS'C to 3S'C) - - - .8% of full scale up to 2 MHz rates

.1S% of full scale up to 10 MHz rates

0-100% AM 0-100% AM 0-100' Peak ~M 0-10. 100, 1000 kHz
0-10, 100, 1000 kHz 0-10, 100 kHz FM (0-200' for Cf~ fM, 0-100' Pk ~M

Meter - FM Pk. Oev. (0-20. Pk, dev (0-20, 1300 MHz) (0-20, 200, 2000 kHz
200. 2000 kHz FM 200 kHz FM for FM. 0-200' Pk ~M

for CF ~ 1300 MHz) CF ~1300 MHz) for CF ~1300 MHz)

Internal Modulation
Source None 400 Hz and I kHz ±5'1'0
Output - 200 mV minimum into 10 kfl. Available at front panel BNC connector

Input Impedance 500 Pulse 6000 600ll SOIl 6000
6000 AM

Net. 1.4 kg (3 Ib) Net, 2.7 kg (6 Ib) Net, 2.7 kg (6 Ib) Net, 1.8 kg (4Ib) Net, 27 kg (6 Ib)
Weight Shipping, 2.3 kg Shipping, 4.1 kg Shipping, 4.1 kg Shipping, 32 kg Shipping, 41 kg

(Sib) (9Ib) (9Ib) (7Ib) (9Ib)

Orde;,~ng iniortl'ldiie:r Pr~C!,l

UP 8660A Synthesized Signal Generator Mainframe
UP 8660C Synthesized Signal generator Mainframe
Options for HP 8860A, 8660e

Option 001: ±3 X 10·9/day internal reference oscil
lator
Option 002: no internal reference oscillator
Option 003: operation from 50 to 400 Hz line ;".:u i,.

Option 004: 100 Hz frequency resolution (200 Hz
above 1300 MHz)
Option 005: UP-IB programming interface
Note: HP-IB cables not supplied, see page 742,
Option 009: (HP 8660A only) LED display indicates
selected frequency in 1-2·4·8 BCD code ""'f" ;n
Option 100: UP 11661B factory installed inside
main frame "lid SC,: ,iu

Option 908: Rack Flange Kit ':.11'

UP 8660lA 0.0 I 110 MHz RF Section ~:; ,'(in

UP 866028 1-1300 MHz RF Section
UP 86603A 1-2600 MHz RF Section
Note: HP 866026 and 86603A RF sections require an HP 116616 for operation.

Option 001: no RF output attenuator (all RF
Sections)
Option 002: adds phase modulation capability
(HP 86602B, 86603A only)
Option 003: allows operation of HP 86603A with
HP 8660A mainframe

UP 116618 Frequency Extension Module
UP 866318 Auxiliary Section
UP 866328 AM/FM Modulation Section
UP 866338 AM/FM Modulation Section
HP 86634A tj>M Modulation Section
HP 86635A tj>M/FM Modulation Section
HP lt672A Service Accessory Kit
HP 11707A Test Plug-in

_~\ ;, i



Model 8840B

HP 8640B (with Option 001, 002,003)

HP 86408 Signal Generator
The HP 8640B Signal Generator covers the frequency range 500

kHz to 512 MHz (450 kHz to 550 MHz with band overrange) and
can be extended to 1024 MHz with an internal doubler (Opt 002).
Using the HP 11710B Down Converter, the HP 8640B frequency
range can be extended down to 10kHz. An optional audio oscillator
(Opt 00 I) is also available with a frequency range of 20 Hz to 600
kHz. This broad coverage, together with calibrated output and modu
lation, provides for complete RF and IF performance tests on virtual
ly any type of HF, VHF, or UHF receiver.

A solid state generator, the HP 8640B has an output level range of
+19 to -145 dBm (2V to 0.013 fJ.V) which is calibrated, metered, and
leveled to within ±0.5 dB across the full frequency range of the in
strument.

The HP 8640B generator provides AM, FM, and pulse modulation
for a wide range of receiver test applications. This modulation is cali
brated and metered for direct readout under all operating conditions.

A reverse power protection option (Opt 003) is available to elimi
nate instrument damage due to accidental transmitter keying. This
module protects against up to 50 watts of applied power and automat
ically resets upon removal of the reverse power.

Noise performance of the HP 8640B is extremely low beyond 10
kHz offsets. The high-Q cavity oscillator has becn optimized with use
of a low-noise microwave transistor for spectrally pure output signals.
At a 20 kHz offset from the carrier, SSB phase noise is < -130 dBc
for carrier frequencies from 230 to 450 MHz, and rises to -122 dBc
at 550 MHz. The SSB phase noise level decreases by approximately 6
dB for each division of the output frequency down to the

broadband noise floor of better than 140 dB/Hz. This exceptional
noise performance is also preserved during FM modulation and in the
phase-locked mode.

The internal6-digit counter displays the output frequency and can
also be used to count external input signals from 20 Hz to 550 MHz.
This eliminates the need for a separate frequency counter in many
measurement systems.

At the push of a button, the HP 8640B built-in phase lock synchro
nizer locks the RF output frequency to thc crystal time base used in
the counter. In this locked mode, the output stability is better than 5
X IO-s/hr and the spectral purity and FM capability of the unlocked
mode are preserved. For higher stability, it is possible to lock to an
externally applied 5 MHz standard. Two HP 8640Bs can also be
locked together for various 2-tone measurements.

In the phase locked mode, increased resolution is available by using
the \/2 digit increment button. For example, 500 Hz resolution is possi
ble for frequencies between 100 and 1000 MHz.

In the phase locked modc, full FM capability is preserved down to
modulation rates of 50 Hz. The narrow bandwidth of the phase lock
loop (<5 Hz) provides for FM modulation up to 250 kHz rates and
insures no degradation in noise from the unlocked mode. This crystal
stability, coupled with the precision modulation and low noise, makes
thc HP 8640B ideal for testing narrowband FM or crystal-controlled
receivers.



SIGNAL GENERATORS
Precision, High Stability, AM-FM VHF Signal Generator
Model 8640B (cont.)

HP 86408 Specifications
(See technical data sheet for complete specifications.) All specifica
tions apply over the nominal frequency ranges and over the top 10 dB
of the output level vernier range unless otherwise specified.

Frequency
Range: 500 kHz to 512 MHz in 10 octave ranges (to 1024 MHz with
Option 002 internal frequency doubler).
Ranges and range overlap: ranges extend approximately 10% be
low and 7% above the nominal frequency ranges shown below.

Fl'elluency ranges (MHz)

0.5-1 8-16 128·256
1·2 16-32 256·512
2-4 32·64 512·1024
4-8 64·128 (Opt 002)

Fine Tuning
Unlocked: > 1000 ppm total range.
Locked mode: > ±20 ppm by varying internal time base vernier.
Internal Counter Resolution (unlocked)

Fl'elluency Ranges Normal Expand Expand
(MHz) Mode XIO XIOO

0.5-1 10 Hz 1Hz 0.1 Hz
1-16 lOO Hz 10 Hz 1 Hz

16-128 1 kHz 100 Hz 10 Hz
128-1024 10 kHz 1kHz 100 Hz

Optimum Counter Resolution When Phase-Locked

Frequency Ranges With 6 t 1/,

(MHz) Digits Digit

0.5-0.9999995 1 Hz 0.5 Hz
1.0-9.999995 10 Hz 5Hz
10.0-99.99995 100 Hz 50 Hz
100.0-999.9995 1kHz 500 Hz

1000-1024 10 kHz 5kHz

Accuracy: 6V2 digit LED display with XIO and XIOO expand; ac
curacy depends on internal or external reference used.

Stability (after 2 hour warmup)
Normal: <10 ppm/IO min.
Locked: <0.05 ppm/hr.

Restabilization Time After Frequency Change
Normal: < 15 min.
Locked: <1 min. after relocking to be within 0.1 ppm of steady
state frequency.

Output
Range: 10 dB steps and 18 dB vernier provide the following output
power settings into 50n.

Fl'elluency With Option(s)
Range
(MHz) HP 86408 002 003 002/003

0.5 to 512 tl910 t18.510 +18.5 to t18 to
-145 dBm -145 dBm -145 dBm -145 dBm

512 to 1024 ~13 to t12 to
(Option 002) -145 dBm -145 dBm

Level Flatness (referred to output at 50 MHz and applies to 1V
range and for top 10 dB of vernier range)

Frequency With Option(s)
Range
(MHZ) HP 86408 002 003 002/003

0.5 to 64 ±0.5 dB ±0.75 dB to.75 dB t1.0 dB
-1.25 dB -2.0 dB

64 to 512 ±1.0 dB

512 to 1024 ±1.5 dB ±2.0 dB
(Option 002)

Level accuracy: (worst case as indicated on level meter) ±1.5 dB to
±4.5 dB depending on level, frequency, and options installed.

Spectral Purity
Harmonics (at 1 volt, +10 dBm output range and below)

>30 dB below fundamental, 0.5 to 512 MHz.
> 12 dB below fundamental, 512 to 1024 MHz (Option 002).

Spurious Output Signals (excluding frequencies Within 15
kHz of the signal whose effects are specified in residual AM
and FM)

Frequency Subharmonically Non-harmonically
Range Related Related
(MHz)

0.5 to (-lOO dBc (-lOO dBc
512

512 to
1024 (-20 dBc

(Option 002)

ldBc = dB below the carrier.

Residual AM (averaged rms): 0.3 to 3 kHz post-detection noise
bandwidth <-85 dBc.
Residual FM (averaged rms): 0.3 to 3 kHz post-detection noise
bandwidth. (eW and up to '/8 maximum allowable peak deviation.)

0.5 to 512 MHz: <5 Hz.
512 to 1024 MHz: < 10 Hz.

Measured SSB noise (typical): in graph below, triangular markers
indicate specified limits.
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Modulation
General
Types: internal AM and PM; External AM. FM, and PULSE; si
multaneous AM and FM or PULSE and FM.
Internal modulation sources (independently adjustable output lev
el is available at front panel):
Standard

Frequency: fixed 400 Hz and 1 kHz, ±3%.
Output level: 10mV to IV rms into 600f!.

Optional (internal variable audio oscillator Option 00 I):
Frequency: variable 20 Hz to 600 kHz, ± 15% plus fixed 400 Hz

and I kHz ±3%.
Output level: 1 mV to 3V rms into 600Q.

Amplitude Modulation
Depth

0.5 to 512 MHz: 0 to 100% for output levels from + 13 dBm and
below.
512 to 1024 MHz: 0 to 100% for output levels of +7 dBm and
below, excluding the top 6 dB of output vernier range,

AM rates: INT and EXT ac, 20 Hz to AM 3 dB bandwidth; EXT dc,
dc to AM 3 dB bandwidth.

AM 3 dB Bandwidth

Frequency Range$ °to 50% AM 50 to 90% AM
0,5 to 2 MHz 20 kHz 12.5 kHz
2 to 8 MHz 40 kHz 25 kHz
8 to 512 MHz 60 kHz 50 kHz
512 to 1024 MHz 60 kHz 50kHz

AM Distortion (at 400 Hz and 1 kHz rates)

Frequency Ranges oto 30% AN I 30 to 50% AM I 50 to 90% AM
0,5 to 512 MHz <1% I <3%

512 to 1024 MHz <10% I <20%

Frequency Modulation
Deviation: maximum allowable deviation equals 1% of lowest fre
quency in each nominal output frequency range

Frequency Range (MHz) Maximum Peak Deviation (kHZ)

05-1 5

1-2 10

2-4 20

4-<l 40

8-16 80

1~32 160

32-<>4 320

64-128 640

128-256 1280

25~512 2560

512-1024 5120

FM 3 dB bandwidth: internal and external ac, 20 Hz to 250 kHz;
external dc, dc to 250 kHz. (Locked mode: PM above 50 Hz only.)
FM Distortion (at 400 Hz and 1 kHz rates)

< I% for deviations up to 1/, maximum allowable.
<3% up to maximum allowable deviation.

External FM sensitivity: I volt peak into 600n yields maximum
deviation indicated on PEAK DEVIATION switch with FM vernier
at full clockwise position.
Indicated FM accuracy (400 Hz and 1 kHz rates from 15° to
35°C, using internal meter): ±(7% of reading + 1.5% of full scale).
Incidental AM (at 400 Hz and 1 kHz rates)

0.5 to 512 MHz: <0.5% AM for FM up to 1/, maximum allowable
deviation; < I % AM for FM at maximum allowable deviation.
512 to 1024 MHz (Opt 002): < 1% AM for FM up to If, maximum
allowable deviation; <7% AM for FM deviations up to maximum
allowable.

External reference input: 5 MHz, nominally >0.5V pop (5V maxi
mum) into I kQ.
Internal Reference (after 2 hr warm-up and calibration at
25°C)

Aging rate: <0.05 ppm/hr; <2 ppm/90 days.
Temperature Drift
<±2 ppm from 15° to 35°C.
<±IO ppm from 0° to 50°C.
Typical overall accuracy (within 3 months of calibration and
from 15° to 35°C): ±2 ppm.

General

Price
$9950

1 Hz
100 Hz

add $152.00
add $1005.00

add $352.00
add $1505.00

add $37.50
add SIOO

Expand X100
10 Hz
1kHz

Expand Xl0Node

0-10 MHz
10-550 MHz

Operating temperature range: 0° to 55°C.
Power requirements: 100 or 120 volts (+ 5%, -10%) from 48 to
440 Hz; or 220 or 240 volts (+5%, -10%) from 48 to 66 Hz. 175 VA
max (Option 002: 190 VA max).
Weight: net, 20.8 kg (46 Ib). Shipping, 24.1 kg (53 Ib).
Size: 140 H x 425 W x 476 mm D (5.5" x 16.75" x 18.75 ").

Ordering Information
86408 Signal Generator

Option 001: internal variable audio oscillator,
20 Hz to 600 kHz
Option 002: internal doubler 512-1024 MHz
Option 003: reverse power protection
Option 004: avionics option
Option 908: rack mount kit
Option 910: extra operating and service manual

Counter
External RF Input
Frequency range: I Hz to 550 MHz.
Sensitivity: 2': 100 mV rms into 50Q, ac only.
Resolution: 6-digit LED display.

Frequency Ranges (MHz)

0.5-1 1-2 2~ 8-32 I 32-512 512-1024

Rise and
Times <9 ~s <4 ~s <2 ~s <1 ~s <1 ~s
Fall (typical)

Pulse 50 Hz 50 Hz 50 Hz I 50 Hz
Repetition to to to to
Rate 50 kHz 100 kHz 250 kHz 500 kHz

Pulse
Width 10 ~s 5~s 2 ~s
Minimum2

Puise ONI
OFF ratio

>40 dB >60 dBat max.
vernier

Peak Input Nominally to,5V (5V max). Sinewave or
Required pulse return to zero into 500

'Pulse performance degrades below 500 Hz repetition rates.
'For level accuracy within 1 dB of CW (>0,1% duty cycle).

External AM Sensitivity (400 Hz and 1 kHz rates)
0.5 to 512 MHz: (0.1 ±0,005)% AM per mV peak into 600Q with
AM vernier at full clockwise position.
512 to 1024 MHz: nominal 0.1% AM per mV peak into 600Q with
AM vernier at full clockwise position.

Indicated AM Accuracy (400 Hz and 1 kHz rates using internal
meter)

0.5 to 512 MHz: ±(5.5% of reading + 1.5% of full scale) from 0° to
50°C.
512 to 1024 MHz: not specified; each generator can be individually
calibrated using operating manual procedure.

Peak Incidental Phase Modulation (at 30% AM)
0.5 to 128 MHz: <0.15 radian.
128 to 512 MHz: <0.3 radian.
512 to 1024 MHz: <0.6 radian.

Peak incidental frequency deviation: equals peak incidental
phase deviation x modulation rate.

Pulse Modulation1



Model 86408 Option 004

HP 86408 Option 004 (with Options 001, 003)

HP 8640B Avionics Option 004 Signal
Generator

The Hewlett-Packard Model 8640B Option 004 NAV/COM Sig
nal Generator is an HP 8640B AM/FM Signal Generator specially
adapted for testing ILS (Marker Beacon, Localizer and Glide Slope),
VOR and VHF communications receivers used throughout the avia
tion industry. VOR, LOCALIZER and VHF communications fre
quencies (108 to 136 MHz) are available on one frequency band for
rapid channel selection. GLIDE SLOPE (329 to 335 MHz) and
MARKER BEACON (75 MHz) frequencies are also easily set using
the 6-digit LED display.

The HP 8640B Option 004 provides highly stable, spectrally pure
RF signals for testing narrow-channel, crystal controlled receivers.
For avionics testing, cxternal audio generators are required to provide
the composite modulation. Designed with versatile AM and FM mod
ulation, Option 004 features low distortion modulation when used
with suitable, external VOR/ILS Audio Generators.

Operation and specifications of the HP 8640B Option 004 are the
same as the Standard HP 8640B AM/FM Signal Generator with the
following additions:

One front panel BNC connector provides demodulated output from
the RF peak detector for precise AM settings. A choice of combined
ac/dc at IV rms or ac only at 5V rms is provided.

To ensure the best possible demodulated output linearity, Option 004
combines a 10 dB step attenuator and a I dB step attenuator with a
vernier. This provides output levels from + 15 dBm to -142 dBm (1.3
V to 0.018 ~V). The output level can be read directly from the attenu
ator dial in I dB steps or from the front panel meter in dBm or volts.

External AM input impedance of 2 kQ allows compatible operation
with old and new generations of external audio generators.

The HP 8640B Option 004 provides flat AM response and minimum
phase shift at 30 Hz and 9960 Hz as well as constant group delay
between 9 kHz and II kHz. for accurate VOR and ILS testing.

HP 8640B Option 004 Specifications
(These specifications apply to HP 8640B Option 004 in addition to
standard HP 8640B specifications. See HP 8640B AM/FM Signal
Generator technical data for complete specifications.)

Noise: SSB broadband noise floor greater than I MHz offset from
carrier: <-130 dBc.

Range: +15 dBm to -142 dBm (1.3V to 0.018 ~V).

Attenuators: a 10 dB step attenuator plus a I dB step attenuator
with vernier allow selection of any output level over the full output
level range.
Vernier: >2 dB continuously variable from a CAL detent position.
Level flatness (referred to 190 MHz and for +10 to -10 dBm
without Option 003): <±0.75 dB from 0.5 to 512 MHz; <±0.5 dB
from 108 to 336 MHz.
Level Accuracy

Output Level With Option
(dBm) +15 to -10 -10 to -50 -50 to -142 003

Total Accuracy as ±15 dB ,2.0 dB ±25 dB Add ±0.5 dB
Indicated on except from
Level Meter 108 to 336 MHz

Demodulated output (output vernier in CAL position, 108 to
118 and 329 to 336 MHz and 20% - 80% AM): an internal selec
tor switch allows selection of ac only or ac and dc at the demodulated
output.
AC only output: directly proportional to AM depth (90 to 150 Hz
modulation frequency).

%AM equals: (20 ± 0.6)% per V rms, 0° to 55°C; (20 ± 0.4)% per
V rms, 20° to 30°C; (20 ± 0.2)% per V rms (using the DEMOD
CAL label provided).

AC and dc output: ac output voltage is directly proportional to AM
depth (90 to 150 Hz modulation frequency). dc output equals (1.41
±0.01) V dc with vernier in CAL position.

0/0 AM equals: (100 ±3)% per Vrms, 0° to 55°C; (100 ± 2)% per V
rms, 20° to 30°C; (100 ± 1)% per Vrms (using the DEMOD CAL
label provided).

External input impedance: nominally 2 kn.
Frequency response: < ±0.04 dB from 90 Hz through 150 Hz (108
to 118 and 329 to 335 MHz.); < ±O.I dB, 9 kHz through 11 kHz (108
to 118 MHz).
Phase Shift From Audio Input to Demodulated Output (108 to
118 MHz, AM EXT DC mode)
30 Hz <±0.01 0; 30 Hz to 10 kHz <±3 0; 9 kHz to II kHz <±2°.

HP 8640B Signal Generator with Avionics Option 004
Option 001: Internal variable audio oscillator,
20 Hz to 600 kHz
Option 002: not available with Option 004
Option 003: Reverse power protection
Option 908: Rack mount kit
Option 910: Extra Operating and Service Manual
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1;~'C~,I~SSOI'/1~:>, hequency Doublers
Models 11509A, 11687A, 11690A, 11710B, 11121A

HP 11687A

HP11710B

HP 11690A

HP 11509A HP 11721A

Accidental burnout of attenuators in HP 8640 and HP 8654 Signal
Generators can be prevented by using this fuse element between the
signal generator and a transceiver. The fuseholder has a frequency
range of dc to 480 MHz, insertion loss of 51 dB, SWR of 51.35 (5011
load), and Type N connectors. Ten extra fuses are furnished.

.' iF' '. ll, ;. ".',p"

This 50-75f! Adapter with Type N connectors is recommended for
use with HP 8640, 8642, 8654, 8660, 8656, and 8662 Signal Genera
tors for measurements in 7511 systems. The voltage calibration on the
output level meter is unaffected by use of the adapter, but 1.76 dB
must be subtracted from the dB scale on the meter to determine the
output in dBm into 7511. Frequency range is dc to 1300 MHz.

.'<>:

The HP 11690A extends the frequency range of all HP 8640 series
Signal Generators by doubling the 256-512 MHz frequency band up
to 1024 MHz (to 110 MHz with band overrange). All HP 8640s indi
cate the correct doubled output frequency on a dial or counter when
the 512-1024 MHz range is selected. The HP 11690A will also per
form well with any source meeting the input requirements of 200-550
MHz at + 10 to +19 dBm. Conversion loss is <13 dB, output flatness
has <4 dB total variation, and the first and third input harmonics are
suppressed >20 dB. Connectors are BNC.

The HP 11710B Down Converter is an accessory for the HP 8640
and HP 8654 series signal generators. Frequency inputs from 50.01 to
61 MHz are down converted to the 10 kHz to 11 MHz range respec
tively. The output level and modulation functions of the HP 8640 and
HP 8654 remain calibrated. A straight-through selection switch al
lows the input to pass through unchanged, and thus minimizes the
necessity to move cables when testing. Option 001 provides rails and
semi-rigid coax for combining the HP 11710B with an HP 8654A,B
Signal Generator.

HP1" "
Input
Down-conversion mode: 50.01 to 61.00 MHz at < 0 dBm.
Straight-through mode: 0.01 to 1100 MHz (dc c;upled).

!ntq:~rna~ H{~~'c~r-;;'.- ~,-":: C 'i,a:('~,',~:.~~;~'f I ~_ '\ic '~i

Time base output: I MHz or 5 MHz selectable, nominally> 0.5V
POp into 50011. This will drive an HP 8640B external time base input.
Typical overall accuracy: (within 3 months of calibration and from
15°C to 35°C): ± 2 ppm.

General
Operating temperature range: 0° to 55°C.
Power requirements: 100, 120, 220, 240V (+5%, -10%), 48 to 440
Hz; 25 VA maximum.
Weight: net, 3.2 kg (7 lb); shipping, 4.5 kg (9 Ib).
Size: 102 H X 266 W X 295 mm D (4" X 10.5" x 11.6"). 'h MW x
4 H X 11 D System I Module.

liP 11721A Freq'."011cy Do"c'ei
The HP 1172IA Doubler is an ideal accessory for extending the

usable frequency range of signal generators, frequency synthesizers,
or other signal sources. Operating on input frequencies of 50 MHz to
1300 MHz, it provides a doubled output in the range of 100 MHz to
2600 MHz. The HP 11721 A will work well with any RF source with
an output in the range 50 to 1300 MHz.

The 50n passive circuit of the HP 1172IA offers low conversion
loss, low spurious, and excellent flatness over its entire frequency
range when operated above + 10 dBm.

HP '\ 1121t\ SPCt,,':_,,;t!!,m~,

Input frequency range: 50 to 1300 MHz.
Output frequency range: 100 to 2600 MHz.
Conversion loss (+13 dBm input, 50 to 1280 MHz): <15 dB.
Spurious referenced to desired output frequency r (+13 dBm
input with harmonics < -50 dBc, 50 to 1280 MHz): f/2, -15 dB;
3f/2, -15 dB.
Input SWR: 1.5 typical.
Input/output impedance: 5011 nominal.
Operating temperature range: 0° to +50°C.
Connectors: input, type N male; output, type N female.
Size: 161 Lx 30 W x 20.5 mm H (6 '/8" x 1'/16" x "/16").
Weight: net, .02 kg (0.5 lb); shipping. 0.4 kg (lIb).

Oo:!wr: "
Frequency range: 10 kHz to 11 MHz.
Level range: 0 to -107 dBm
Level flatness: RF source flatness ±0.5 dB (referred to 4.0 MHz).
Total level accuracy: ± (l dB plus input level accuracy).
Harmonics: > 3S dB below the carrier (dBc).
Intermixing spurious: >60 dBc.
Local oscillator feed-through (50 MHz): < -100 dBm.

Ordering InfClrma'lk,,',
HP 11509A Fuseho1der
HP 11687A 5011-7511 Adapter
HP 11690A Frequency Doubler
DP t1710B Down Converter

Option 001: Combining Kit
Option 910: Extra operating & service manual

HP 11721A Frequency Doubler

Price
S)i 5.00
S "5.00
:;2'700

." ! ~("OO
.~dd ~ i 'in.oo

cd,j "UO
S4\;) 00



SIGNAL GENERATORS
Solid-State Microwave Signal Generators
Models 8683/8684A,B,D

• Portable signal generators with high performance
modulation

• Wide frequency ranges from 2.3-18 GHz

• Wideband FM for satellite video ± 10 MHz peak devia
tion

• dc-lO MHz rates

HP 86840

HP 8683/8684 Microwave Signal Generators
The HP 8683 and 8684 are rugged portable signal generators

designed for demanding benchtop and field maintenance environ
ments. Operating in four overlapping frequency ranges, with a choice
of features including a high performance internal pulse generator, the
family provides a wide range of benefits for various radar, communi
cations and electronic warfare applications.

Clean, Stable, Cavity-Tuned Oscillator
At the heart of each signal generator is a mechanically tuned cavity

oscillator. State-of-the-art electronics teamed with sophisticated
mechanical design provide excellent frequency stability, spectral pu
rity and quick warm-up times necessary for accurate measurements.
With low spurious outputs and a low noise floor, the HP 8683 and
8684 are excellent for receiver sensitivity measurements and out-of
channel communications receiver measurements where high perform
ance at low signal levels is required.

Microprocessor-Enhanced Measurement Accuracy
Characteristics of microwave components such as oscillators, am

plifiers, and attenuators vary considerably with frequency and power
level. An internal microprocessor effectively compensates for these
variations, providing accurate output level in dBm, dB relative to a
user-selected power level, or power level with a specified cable offset.
These conveniences translate to faster measurements and reduced
possibility of operator error in interpreting observations.

Reliability and SerViceability
The HP 8683 and 8684 were designed with high reliability and ser

viceability as major considerations. The instruments exceed rigorous
military specifications (MIL-T-28800C Class V) for operating and
non-operating temperature, humidity, condensation, shock and vibra
tion, and EM!. The instruments success in these tests is an indication
that they are rugged enough to provide accurate, reliable measure
ments in environments where many instruments would fail. For added
reliability in theA and B models Option 002 may be selected for re
verse power protection. With this option the possibility of instrument
failure due to operator error is substantially reduced, allowing for as
much as 10 watts average or 2000 watts peak reverse power with no

HP 8683A

damage to the instrument. The reliability of these generators is re
flected in a demonstrated MTBF in excess of 20,000 hours.

Confidence in signal generator performance is provided by diagnos
tic tests which automatically execute at turn-on and monitor most
critical nodes prior to entering the operation mode. If a failure is de
tected, in most cases it can be isolated to at least the circuit function
level with the aid of the front panel display. The generators' open,
accessible internal design and complete service manuals result in ex
cellent serviceability, minimizing repair time if a failure should occur.

HP 8683/8684 A,B,D Features
A variety of modulation capabilities, frequency ranges, and power

specifications are available in the HP 8683/8684 Microwave Signal
Generator family.

Sharing the same rugged dependable design with the rest of the
family, the A models provide AM and FM for conventional commu
nications applications in an affordable package. All A models are
specified to have maximum output power of 0 dBm throughout their
frequency range; however, if required, Option 001 may be selected to
provide +10 dBm output power.

The Band D models add a high performance pulse modulator and
internal pulse generator for the simulation of a wide variety of sophis
ticated radar transmissions. Simultaneous FM and pulse allow chirp
ing, while simultaneous AM and pulse allow simulation of antenna
scan patterns. Ofcourse, basic receiver sensitivity and AGC measure
ments can also be made easily.

For users with multi-band, broadband or general purpose applica
tions, the D models, with twice the frequency coverage of the A and B
models, offer exceptional performance, versatility and economy in a
single box. Not only is frequency coverage increased, but in doubled
mode, FM peak deviation is also doubled to 10 MHz at de to 10 MHz
rates making possible the direct test of satellite video receivers. If re
quired, the high-power Option 001 may be selected to boost maxi
mum output power in the frequency-doubled bands from -3 dBm to
the + 10 dBm level already provided in the main bands. By combining



add $725

add $180

add 525
add $35

$475

Price
$12,030
$12,030

add $1500
$15,030
$15,030
$19.000

add $3000
$19,000

add S';OOO

General
Operating temperature range: 0° to 55°C.
EMI: MIL-STO-46I, VOE0871, CISPR Pub. 11.
Safety: meets the requirements of IEC 348.
Power: 100, 120,220 or 240V, +5%, -10%; 48 to 66 Hz; (Opt. 003
adds 400 Hz operation at 100 or 120 V); <200 VA max.
Dimensions: 145 H x 457 W x 472 mm D (5.7" x 18" x 18.6").
Weight: HP 8683, 17.9kg (39 lb) net, 23.4 kg (51 lb) shipping; HP
8684,16.5 kg (36Ib) net, 22.0 kg (48 lb) shipping.

Ordering Information
HP 8683A Microwave Signal Generator
HP 8684A Microwave Signal Generator

Option 001: + 10 dBm output power, HP 8683/84 A
HP 86838 Microwave Signal Generator
HP 86848 Microwave Signal Generator
HP 8683D Microwave Signal Generator

Option 001 + I 0 dBm in x2 band, HP 8683D
HP 8684D Microwave Signal Generator

Option 001: +10 dBm in x2 band, HP 86840
Option 002: Reverse power protection

(except D models)
Option 003: 400 Hz line frequency

operation (all models)
Option 910: Extra operating and

service manual
Option 913: Rack mounting flange kit
HP 11727A Support kit

Modulation Specifications
Types: internal and external AM, FM, and Pulse (except HP
8683/84A). Simultaneous AM, FM, Pulse.
Metering: 3-digit LED, selectable for % AM or FM deviation.

Amplitude Modulation
Depth (1 kHz rate): 0-70%.
Rates (3 dB BW at 40% depth): dc to 10 kHz (dc couplcd); 50 Hz
to 10 kHz (ac coupled).
Distortion (THD): <10% at 40% depth and I kHz rate.
Indicated AM accuracy (depth 50%, 1 kHz rate): ±5% offuJI
scale.
Incidental FM (30% AM depth): <15 kHz peak to peak. (dO kHz
Pop in doubled band, HP 8683/840.)
Internal AM: fixed 1 kHz nom. square wave with 50 ±5% duty cycle.

Frequency Modulation
Peak deviation: HP 8683/84 AlB, ±5 MHz; HP 8683/84D,
±5 MHz (main); ±10 MHz (x2 band).
Rates (3 dB BW): dc to 10 MHz, 100 Hz to 10 MHz (ac coupled).
Distortion: <5% at 100 kHz rate and < I MHz peak deviation.
Indicated accuracy (typ., 10 MHz/V range): ±10% offull scale.
deviations <5 MHz. 100 kHz rate.
Incidental AM (rate <100 kHz, peak deviation <1 MHz): <6%.
Internal FM: FM sawtooth with a fixed sweep rate of 1 kHz nom. and
variable deviation up to ±5 MHz (±10 MHz for D models, x2
bands).
Phase lock input: typical sensitivity of -5 MHz/V.

Pulse Modulation
HP 8683/84 B/D Internal Pulse Generator

Rate: 10 Hz to I MHz continuously adjustable in 5 ranges.
Width: 50 ns to 100 ms continuously adjustable in 7 ranges.
Delay (time between sync out and video out): <50 ns to 100 ms
in 7 ranges with continuous adjustment within ranges.
Accuracy: calibration accuracy is 20% of full scale.

HP 8683/84 BID External Pulse Input Requirements
Rate: 0 to 1 MHz.
Width: > 100 ns.
Level: on >+ 1.0 V peak; off < +0.4 V peak.

HP 8883/84 BID RF Pulse Specifications
Riselfall time: < IOns.
On/off ratio: >80 dB.
Minimum pulse width: < I 00 ns.
Maximum putse repetition frequency: > 1 MHz.
Peak pulse power: ±0.5 dB of level set in CW mode.

Frequency Specifications
Range

HP 8683A1B: 2.3-6.5 GHz.
HP 8883D: 2.3-13.0 GHz.
HP 8884A1B: 5.4-12.5 GHz.
HP 8684D: 5.4-18.0 GHz.

Resolution: HP 8683, 5 MHz using a 4 digit LED display; HP 8684,
10 MHz using a 3 1/2digit LEO display.
Calibration accuracy: HP 8683A/B/D, ±1.25% <4.0 GHz,
±0.75% 4.0 to 6.5 GHz; HP 8683D x2 band, ±1.25% 6.5 to 8.0 GHz,
±0.75% >8 GHz; HP 8684A/B/D, ±1.25% 5.4 to 9.0 GHz, ±0.75%
9.0 to 12.5 GHz; HP 8684D x2 band, ± 1.25% 12.5 to 18.0 GHz.
Stability (typical)

vs. time (20 min. after turn-on): dO kHz/min.
vs. time (60 min. alter turn-on): <100 kHz/hr.
vs. temperature (0 to 55°C): HP8683, <15 MHz; HP 8684, dO
MHz.
vs. line voltage (transients of +5%/-10%): <20 ppm.

Output Specifications
Range (leveled into SOn): HP 8683/84A, 0 to -130 dBm; HP
8683/84A opt. 001 and HP 8683/84B, +10 to -130 dBm; HP
8683/84D, +10 to -130 dBm (main band), -3 to -130 dBm (x2
band), + 10 dBm in x2 bands available with Option 001.
Resolution: 0.1 dB using a 3 '/2 digit LED display.
Accuracy: ±2.5 dB from maximum specified output power to -110
dBm (to -100 dBm in x2 bands); ±3.5 dB to -120 dB. Typ. <±0.9
dB at -100 dBm. Option 002 affects level accuracy <±0.5 dB.
Flatness (power level >-10 dBm): ±1.0 dB.
Reverse power protection: the standard models typicaJly accept I
watt avg. or 100 watts peak power with no damage resulting. Option
002 (on A and B models only) increases this protection to 10 watts
avg. or 2kW peak.
Auxiliary output: rear panel, typica/ly >-15 dBm into 500, prior to
AM, pulse, or frequency doubling; source impedance approx. son.

Spectral Purity
Harmonics (<18GHz, at specified max output): <-25 dBc.
HP 8683/84D harmonics are unspecified in x2 frequency band.
Fundamental feedthrough (at specified max. output): HP
8683D, <-25 dBc 6.5-9.5 GHz; HP 86840, <-25 dBc 12.5-18.0
GHz. Not specified for D models with Option 001.
Spurious (non-harmonically related): <-80 dBc; typ, <-90 dBc.
Residual FM (50 Hz to 15 kHz post detection BW): <5 kHz peak.
HP 8683/84D in doubled band: <10 kHz peak.
Single-sidebandphase noise (avg. rms, 1 Hz BW, 10kHz oNset
from carrier, typical): HP 8683A/B, <-72 dEc; HP 8683D, <-66
dBc; HP 8684A/B, <-65 dBc; HP 8684D, <-59 dBc.
Residual AM (avg. rms, 300 Hz to 15 kHz post detection BW):
<0.15%.

HP 8683A/B/D, HP 8684A/B/D
Specifications

Distinguishing features of the A, B. &Dmodels

A B D
Output Power OdBm +10 dBm +10 dBm,-3 dBm'

Opt 00I Power t10 dBm N/A t10dBml

Internal Pulse
No Yes Yes

Generator/Modulator

FM Deviation
5MHz 5MHz 10 MHzl

(DC To 10MHz Rate)
• These specifications tor the doubled mode

proven, rugged, dependable design with the versatility of twice the
frequency coverage and wideband FM, the D models offer cost-effec
tive, high performance solutions to radar and communications receiv
er test problems.



Models 8614A, 8616A, 938A, 940A, 11720A

HP 8~14A

HP 8614A, 8616A Signal Generators

The HP 8614A and 8616A Signal Generators provide stable, accu
rate signals from 800 to 2400 MHz (HP 8614A) and from 1800 to
4500 MHz (HP 8616A). Both frequency and attenuation are set on
direct-reading digital dials. Selectable functions include CW, leveled
output, square-wave modulation, and external AM, FM and pulse
modulation. Modulation can be accomplished simultaneously with or
without leveling.

The HP 8614A and 8616A can also be used with companion modu
lators, HP 8403A modulators and HP 8730-series PIN modulators to
provide 80 dB pulse on/off ratio (see last page, this section). In addi
tion, TWT amplifiers can be used with these generators to prOVide
high power levels.
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Frequency range: direct reading within 2 MHz, 800 to 2400 MHz.
(HP 8614A), 1800 to 4500 MHz (HP 8616A)
Vernier: tJ.F control has a minimum range of 1.0 MHz for fine tun
ing.
Frequency calibration accuracy (0 dBm & below): ±1O MHz
(8616A). ±5 MHz (8614A).
Frequency stability: approximately 50 ppm/oC change in ambient
temperature,less than 2500 Hz peak residual FM; 30 ppm change for
line voltage variation of ± 10%.
RF output power: + 10 dBm (0.707 V) to -127 dBm into 50 !lload,
(+3 dBm to -127 dBm from 3000 to 4500 MHz). Output attenua
tion dial directly calibrated in dBm from 0 to -127 dBm. A second
uncalibrated output (approximately -3 dBm) is provided on front
panel.
Output impedance: 50 n; SWR <2.0.
Internal square wave: 950 to 1050 Hz. Square wave can be syn
chronized with a + 1 to + I0 V signal at PULSE input.
External pulse: 50 Hz to 50 kHz; 2 I-'S rise time, +20 to + I00 V peak
input.
External AM: dc to I MHz, >20 dB range.
External FM: front-panel connector capacity-coupled to repeller of
klystron; four-terminal rear-panel connector (Cinch-Jones type
S304AB) is dc-coupled to repeller of klystron.
Power source: liS or 230 V ± I0%, 50 to 60 Hz, approximately
130 w.
Size: cabinet, 141 H x 425 W x 467 mm D (5.5" x 16.75" x 18.4");
rack mount, 133 H x 416 W x 483 mm D (5.2" x 16.4" x 19").
Weight: net, 19.5 kg (43Ib). Shipping, 22.7 kg (50 lb).
Accessory furnished: HP 11500A Cable Assembly.

HP 938A

HP 11720A

HP 938A, 940A Frequency Doubler Sets
The HP 93SA Doubler supplies power from 18 to 26.5 GHz and

HP 940A from 26.5 to 40 GHz when driven by 9 to 13.25 GHz and
13.25 to 20 GHz sources respectively.

These frequency doubler sets consist of broadband harmonic gen
erators suitably mounted in a waveguide section, a power monitor, a
broad stopband low-pass filter, and a precision attenuator.

Frequency range: HP 93SA, 18 to 26.5 GHz; HP 940A, 26.5 to 40
GHz.
Conversion loss: less than IS dB at 10 mW input.
Output power: approximately 0.5-1 mW when used with typical HP
signal generators; input power 100 mW maximum.
Output monitor accuracy: ±2 dB.
Output attenuator accuracy: ±2% of reading or ±0.2 dB which
ever is greater.
Attenuator range: 100 dB.
Size: 137 H x 489 W x 457 mm D (5.4" x 19.25" x IS").
Weight: net, 9 kg (20 lb). Shipping, II.S kg (26Ib).

HP 11720A Pulse Modulator
The HP 11nOA Pulse Modulator is a high performance micro

wave pulse modulator covering the range of 2 to 18 GHz. Because of
this wide frequency coverage, it can be used to increase the modula
tion capabilities of many microwave sources (sweepers or signal gen
erators) and eliminate the need for several individual modulators in
broadband applications.

Frequency range: 2 to 18 GHz.
ON/OFF ratio: > 80 dB.
Rise and fall times: < IOns.
Insertion loss: <6 dB, 2 to 12.4 GHz; < 10 dB, 2 to 18 GHz.
Power: 100, 120, 220, 240 V + 5, -10%; 48-400 Hz; 25 VA max.
Weight: net, 2.6 kg (6Ib). Shipping, 3.5 kg (8 lb).
Size: 101 mm H x 212 mm W x 290 mm D (4.0" x S.4" x 11.4").
'/2 MW x 3'h H x II D System II Module.

HP 8614A Signal Generator (SOO-2400 MHz)
HP 8616A Signal Generator (I 800-4500 MHz)
HP 8614A and 8616A Options
Option 001: External modulation input connectors
on rear panel in parallel with front-panel connectors;
RF connectors on rear panel only.
Option 908: Rack mounting flange kit
Option 910: Extra operating and service manual

HP 938A or 940A Frequency Doubler
Option 910: Extra operating & service manual
HP 11503A Flexible Waveguide P-Band
HP 11504A Flexible Waveguide X-Band
HP 11720A Pulse Modulator
Option 910: Extra manual

.'I i
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Synthesized Sweepers

Models 8340A, 8341A
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Typical HP 8340A Phase Noise performance from 2.3 to 7.0
GHz.
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The HP 8340A/41A feature CW switching times of better than 50
ms (typically <35 ms). Additionally, a Fast Phase-lock programming
command can be used to reduce typical CW switching times to be-

The synthesized broadband frequency coverage and the precise I to
4 Hz frequency resolution (depending on the frequency band of the
HP 8340A/4IA) are generated by indirect synthesis techniques.
These techniques enable the HP 8340A/41A to achieve the same low
single-sideband phase noise performance as the HP 8672A and 8673
series Synthesized Signal Generators.

30 Hz

HP 8340A/41A Opt 006
pulse performance at 3
GHz. Pulse width=200 ns.

For additional ordering and performance information about the HP
8340A and 8341 A, refer to page 496.

tween II and 22 ms (depending on frequency step size and absolute
frequency value).
Output Power

The HP 8340A and the HP 8341A Opt 001 provide high output
power which can be varied all the way down to the minimum level
(-110 dBm) with 0.05 dB resolution.

The HP 8340A/41A also feature power sweep capability with >20
dB dynamic range for complete characterization of level-sensitive de
vices.
PUlse and ,tlIV! 0ii,:>,:;aLon

The HP 8340A and the HP 8341A Opt 006 have a high-perform
ance pulse modulator with an ON/OFF ratio >80 dB and rise and
fall times <25 ns. Pulse amplitude is leveled and can be as narrow as
100 ns. The HP 8340A/41A also feature dc-coupled AM modulation
with a 3 dB bandwidth of 100 kHz and a minimum depth of 90%. And
with the HP 8340A and the HP 8341 A Opt 006, pulse and amplitude
modulation can be used simultaneously.

HP 8340A AM performance
at 22 GHz. AM rate is
50 kHz and depth is 90%

• =Specification
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HP 8340A/41 A Synthesized Sweepers
The HP 8340A/41A synthesized sweepers deliver the combined

high-performance of a synthesizer and a broadband sweep oscillator
in one efficient instrument that is completely controllable via the
Hewlett-Packard Interface Bus (HP-IB). This efficient combination
of performance and versatility is ideal for manual or automatic test
systems and enables the HP 8340A/41A to replace a sweep oscillator,
a frequency counter, an RF synthesizer, and a microwave synthesizer.



SIGNAL GENERATORS
Synthesized Signal Generators
Models 86738, 8672A

• 2 to 26.5 GHz frequency range
• 1 to 4 kHz frequency resolution
• Low spurious and phase noise

• +8 to -100 dBm calibrated output
• Internally leveled pulse modulation
• Metered AM/FM

--------_.._------_._-_ .....
HP 8673B

HP 86738, 8672A Synthesized Signal
Generators

The HP 8673B and 8672A Synthesized Signal Generators deliver
precise microwave signals over the 2.0 to 26.0 GHz and 2.0 to 18.0
GHz frequency ranges respectively. The generators feature a com
pact solid-state package (133mm, 5.25 in. high), calibrated and lev
eled output power, AM/FM modulation capability, and full
programmability. The HP 8673B further features internally leveled
pulse modulation and microprocessor-enhanced control facilitating
digital sweep.

Excellent Spectral Purity
For LO applications and many tests on radar and microwave com

munication systems, the HP 8672A and 8673B provide extremely sta
ble frequencies. Output signals are derived by multiplying a
fundamental 2.0 to 6.6 GHz - 1 kHz resolution YIG-tuned oscillator
XI, X2, X3, or x4 to yield resolutions of I to 4 kHz depending upon
band of operation. Indirect synthesis phase-locks the YIG-tuned os
cillator to a 10 MHz quartz crystal reference providing excellent long
and short term stability (frequency drift <5 X 10"lO per day). Phase
locked loop responses are optimized to allow the HP 8672A/73B gen
erators to exhibit the lowest possible single-sideband phase noise.

20r---r--r--,--~-.--r-.....,.--,--••-.-••...,.86=73:::"S"::0-p'-=OO:::":8=---

-86738
- __ 8672A Opt 008

--B672A

............

O!:-2-+---!:----,!c--.l:,O,..--:1;\;2--,l14~-.J,16,---:;,J,;-8 -~20~...,2;;\;2--;;21;-4 -:&J
Output frequency (GHzl

Figure 1. Maximum power typically available from HP 66738,
86738 Option 008, 8672A, and 6672A Option 008 instruments
at 25°C.

Wide Dynamic Output Range
For broadband component and receiver testing applications, the

HP 8673B and 8672A deliver exceptionally flat power outputs across
their full frequency ranges. For receiver sensitivity measurements,
power is internally (or externally) leveled and calibrated to -120
dBm on the HP 8672A and to -100 dBm on the HP 8673B. Maxi
mum available power varies with frequency as shown in Figure I. The
HP 8672A Option 008 raises the guaranteed HP 8672A maximum
output to +8 dBm from a standard + 3 dBm. HP 8673B output power
is guaranteed to be at least +8 dBm up to 18 GHz and 0 dBm up to 26
GHz (+7 dBm with option 008).

Internally Leveled Pulse Modulation
The HP 8673B features an internal pulse modulator that provides

high-quality pulse modulation over the entire 2.0 to 26.0 GHz range.
The modulation is done before the frequency multiplication allowing
the peak pulsed power to be leveled and calibrated to within typically
± 1dB of the set level referenced to CWo ON/OFF ratios >80 dB and
rise/fall times <35 os make the HP 8673B ideal for use in pulsed
radar test systems. Externally supplied TTL level drive signals deter
mine pulse rates up to I MHz and leveled pulse widths as narrow as
100 ns.

Calibrated AM/FM Modulation
To expand the versatility of the HP 8672A and 8673B in receiver

testing applications, AM/FM capability is included. AM depth at
rates up to 100 kHz can be accurately set using the front panel meter.
Six ranges of metered FM are available at rates and peak deviations
up to 10 MHz. Both AM depth and FM deviation are linearly con
trolled by varying the externally supplied modulating input voltage
up to 1 V peak.

Full Programmability and Digital Sweep
The HP 8673B and 8672A both provide full programmability of all

front-panel functions for automatic test system applications. Over
HP-IB, output level can be controlled in steps as fine as I dB (HP
8672A) and 0.1 dB (HP 8673B). In addition, the HP 8673B uses an
internal microprocessor that facilitates convenient keyboard control,
easy HP-1B program code generation following front-panel keystroke
sequences, and digital sweep. Sweep spans can be set over the entire
frequency range with variable rates, step sizes, and selectable mark
ers available. Sweep outputs needed for compatibility with scalar and
network analyzers are provided on the HP 8673B rear paneL



SIGNAL GENERATORS B
(hPJ

+$35
$800

$1,005

+$45, $75
+$4,100, $7,000

+5S5
+$33
1-$80

Output Characteristics
Output level (+15°C to +35°C): +3 to -120 dBm;
+8 to -100 dBm up to 18 GHz. +4 to -100 dBm up to 22 GHz. 0 to
-100 dBm up to 26 GHz.
Flatness (0 dBm range, +15°C to +35°C): ±0.75 dB through
Band 1, ± 1.0 dB through Band 2, ± 1.25 dB through Band 3,
±1.75 dB through Band 4.
Remote programming output level resolution: 1.0 dB; 0.1 dB.
Source impedance: 50 ohms nominal.

Pulse Modulation (HP 86738)
ON/OFF ratio: >80 dB.
Rise/lall times: <35 ns.
Minimum leveled pulse width: <100 ns.
Pulse repetition frequency: dc- I MHz.
Maximum peak power: same as in CW mode.
Peak level accuracy (relative to CW, + 15°C to +35°C):
±1.5 dB.

Pulse modulation input requirements: normal mode. positive
true TTL levels; complement mode, negative-true TTL levels.
Video teedthrough: typically <-50 dBc.

Amplitude Modulation
Rates (3 dB BW, 30% depth): 10 Hz-lOG kHz; 10 Hz-50 kHz
(Option 008); 20 Hz-IOO kHz.
Sensitivity: 30%/V, 100%/V ranges. Max. input 1 V peak into 600 fl.

Frequency ModUlation
Peak deviation (max.): the smaller of 10 MHz or fmod x 5, Band I;
10 MHz or fmod X 10, Band 2; 10 MHz or fmod X 15, Band 3;
10 MHz or fmod X 20, Band 4.
Sensitivity: 30, 100, 300 kHz/V and I, 3, 10 MHz/V ranges.
Max. input 1 V peak into 50 fl.
Rates (3 dB BW typical): 30,100 kHz/V ranges: 50 Hz to 10 MHz;
300 kHz/V and 1, 3, 10 MHz/V ranges: 1 kHz to 10 MHz.

Digital Sweep Characteristics (HP 86738)
Sweep lunction: start/stop or t:.F (span) sweep.
Sweep modes: manual, auto, or single sweep.
Step size: maximum of9999 frequency points per sweep; minimum
step size equals frequency resolution.
Dwell time: set from I to 255 ms per frequency.
Markers: 5 independent, settable frequency markers.
Sweep outputs:0 to +10 Vrampstart to SlOp; I V/GHz ramp (18 V
maximum); Z-axis blanking/markers; tone marker; penlift.

Remote Programming
All functions HP-IB programmable except line switch. The HP

8673B can output over the interface frequency and output level set
tings, error/malfunction codes, and operational status codes.
Interface functions:

HP 8673B: SH1, AHl, TS, TEO, L3, LEO, SRI, RLl, PPI, DCI,
DTl, CO, E1.
HP 8672A: SHl, AH1, T6, TEO, L4, LEO, SRI, RLO, PP2, DC1,
DTO, CO, EI.

General
Operating temperature range: O°C to +55°C.
Power: 100, 120,220,240 V, +5%, -10%, 48-66 Hz; 400 VA max.
Weight: net, 27 kg (60 Ib), 29 kg (64 lb). Shipping, 32.S kg (72 lb),
34.5 kg (76 lb).
Size: 133 mm H x 425 mm W x 603 mm D (5.25" x 16.75")( 23.7S").

Ordering Information Price
HP 86738 Synthesized Signal Generator $47,030
HP 8672A Synthesized Signal Generator $38,030
Option 001: Delete RF output attenuator -$600
Option 002: Delete reference oscillator -$550, $735
Option 003: Operation at 400 Hz line +$250, $460
Option 004: Rear panel RF output +$75
Option 005: Rear panel RF output without RF -$525
attenuator
Option 008: Chassis slide kit
Option 008: +8 dBm (+7 dBm) output level
Option 907: Front panel handle kit
Option 908: Rack mounting flange kit
Option 909: Front panel handle kit plus rack mounting
flange kit
Option 910: Extra operating and service manual
HP 11712A Support Kit (for HP 8672A)
HP 11726A Support Kit (for HP 8673B)
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Figure 2. Typical HP 8672A & 8673B single-sideband phase
noise performance using the internal standard, Band 1.

Harmonics (up to maximum frequency, output level meter read
ings <0 dB on 0 dBm range and below): <-25 dBc, <-40 dEc.
Sub-harmonics and multiples thereof: <-25 dBc, Bands 1-3;

<-20 dBc. Band 4.
Spurious (CW and AM modes)

Non-harmonically related: <- 70 dBc, Band 1; <-64 dBc, Band
2; <-60 dBc, Band 3; <-58 dBc. Band 4.
Power line related and fan rotation related within 5 Hz below
line frequency and multiples thereof:

HP 8672A

HP 8672A, 86738 Specifications
(HP 8672A and 8673B specifications are identical except for addi

tional HP 8673B specifications in italic type.)

Frequency Characteristics
Frequency range: 2.0-18.0 GHz (J 8.599997 GHz overrange).

2.0-26.0 GHz (26.5 GHz overrange).
Frequency bands: band 1,2.0-6.2 GHz; 2.0-6.6 GHz

band 2, 6.2-12.4 GHz; 6.6-12.3 GHz
band 3,12.4-18.0 GHz; 12.3-18.6 GHz
band 4. 18.6-26.0 GHz.

Frequency resolution: 1 kHz in Band 1,2 kHz in Band 2, 3 kHz in
Band 3, 4 kHz in Band 4.
Time base: internal 10 MHz «5 X 10-10/day aging rate) or exter
nal 5 or 10 MHz.
Frequency switching time: < 15 ms «20 ms) to be within specified
resolution, all bands.
Spectral Purity
Single-sideband phase noise (1 Hz BW, CW mode):

• 2 to 18 GHz frequency range
• Low spurious and phase noise
• Metered AM/FM



SIGNAL GENERATORS
Synthesized Signal Generators
Model 8673E

• 2 to 18 GHz
• +8 to -120 dBm calibrated output
• 0.1 dB resolution, digitally displayed

• AM/FM/Pulse Modulation
• Low spurious and phase noise
• 1 to 3 kHz frequency resolution

Output Characteristics
Output level (+15°C to +35°C): +8 to -120 dBm
Resolution: O.ldB, digital display

Remote Programming
All functions~P-IB programmable except line switch.

Interface functions: SHl, AH1, n, TEO, L3, LEO, SRI, RLl,
PP1, DCl, DTt, CO, E1

AmplitUde Modulation
Depth: 0 to 75%, at OdBm maximum carrier level, 15°C to 35°C
Rate (30% depth): 10 Hz - 10kHz, ±3dB
Sensitivity: 30%/V and 100%/V ranges

10 MHz10 ~HzJV (unlocked) 50 Hz - 2MHz, (typical)

Digital Sweep Characteristics
Iaentical to HP 8673B/C/D

Frequency Modulation
Deyiation Range Rale (±3 dB BW) Maximum Peak Deyialion

30 kHzJV 100 Hz - 2MHzHthe smaller of 3MHz or:
100 kHzJV 100 Hz- 2~Hz

300 kHzJV 3kHz - 2 MHz fmod X5, 2.0 - 6.6 GHz

IMHzJV 3kHz-2MHz fmodX10,6.6-12.3GHz

3MHzJV 3kHz - 2MHz fmod X IS, 12.3 -18.0 GHz

Pulse Modulation
ON/OFF ratio: 2': 70 dB
Rise/fall times: <50 ns, typical
Pulse repetition frequency: 50 Hz to IMHz
Minimum duty cycle: <0.0001 for leveled performance

Many More Features
The HP 8673E includes many more features including excellent

spectral purity and a YIG-tuned oscillator phase-locked to a 10 MHz
quartz crystal reference. Full HP-IB and digital sweep capability
identical to the HP 8673B/C/D is also included. Listed below is a
brief summary of specifications.

Exceptional Output Performance
The HP 8673E provides frequency coverage from 2.0 to 18.0 GHz

with resolution of 1,2, or 3kHz depending upon frequency band. Opti
mized for output level flexibility, power is internally (or externally)
leveled and calibrated from -120 dBm to +8 dBm. Adding to your
measurement convenience, the output level is displayed on the front
panel with 0.1 dB resolution with a digital display.

Flexible Modulation
As a full performance synthesized signal generator, the HP 8673E

includes amplitude, frequency, and pulse modulation capability. AM
depth up to 75% at rates up to 10kHz is ideal for most applications.
The HP 8673E features two types of FM: locked and unlocked opera
tion. In the locked mode, operation is like other synthesizers providing
up to 3MHz deviation that is dependent upon modulation index. The
unlocked mode allows up to 10 MHz deviation at rates as low as 50
Hz. Internally leveled pulse modulation over the entire 2 to 18 GHz
range with ON/OFF ratios> 70 dB is available with any externally
supplied TTL-level input signals. Output pulses will have rise/fall
times typically less than 50 ns.

HP 8673E

HP 8673E Synthesized Signal Generator
The HP 8673E is a synthesized signal generator that delivers value

oriented performance in precise microwave signal simulation. It is op
timized for applications requiring high performance signal generation
in the 2.0 to 18.0 GHz frequency range while also providing 128 dB
dynamic output range. The HP 8673E includes the necessary modu
lation features required in a full performance microwave synthesizer.

General
Operating temperature range: O°C to +55°C
Power: 100, 120,220, 240V, +5%, -10%; 48-66Hz; 400 VA max
Weight: 29kg (64 lb.) net
Size: 620mm D x 425mm W x 146mm H (24.4" x 16.8" x 5.7")

HP 8673E Specifications

Frequency Characteristics
Frequency range: 2.0 - 18.0 GHz (1.95 - 18.6 GHz overrange)
Resolution: 1kHz, 2.0 - 6.6 GHz

2kHz, 6.6 - 12.3 GHz
3kHz, 12.3-18.0 GHz

Spectral Purity
Single-sideband phase noise (1Hz BW, 1kHz offset, CW
mode): ~-60dBc
Harmonics: ~-40dBc at +3dBm
SUbharmonics and multiples thereof: -35dBc at +3dBm

Ordering Information
HP 8673E'"Synthesized Signal Generator
Option 907: Front panel handle kit
Option 908: Rack mounting flange kit
Option 909: Front panel handle with rack mounting
flange kit
Option 910: Extra manual

$36,500.00
55.00
32.50
80.00

85.00



SIGNAL GENERATORS
Synthesized Signal Generators

Models 8673C and 8673D

• 10 MHz to 26.5 GHz frequency range
• <-60 dBc harmonics/subharmonics
• Low SSB phase noise and spurious outputs

• +5 to -100 dBm calibrated output
• 1 to 4 kHz frequency resolution
• Leveled pulse modulationlAM/FM

HP 86730 CJD
ESIG~EDFOR. .•

SYSTEMS

0IIIet from Fe
Fe <300 Hz I 300 Hz to 1 kHz I >1 kHz

Band 0 -50 dBc I -60 dBc I -65 dBc

Output Characteristics
Output level (+15°C to +35°C): +11 to -100 dBm, 50 MHz to
2 GHz; +5 to -100 dBm, 2 t022 GHz; +6 to -100 dBm, 22-26GHz
(+2 to -100 dBm, 8673C 16-18.6 GHz).
Flatness (0 dBm range, + 15°C to + 35°C): ±0.5 dB through Band O.

Pulse Modulation
Riselfall times: <20 ns, Band O.

Frequency Modulation
Peak deviation (max.): the smaller of 10 MHz or [mod X 5, Band o.
Remote programming
Interface functions: SHI, AHI, T5, TLO, U, LEO, SRI, RLl,
PPI, DCI, DT!, CO, EI.

General
Power: 100, 120,220, 240V, +5%, -10%, 48-66 Hz; 500 VA max.
Weight: net, 42.4 kg (94Ib). Shipping, 46.5 kg. (103 lb).
Size: 613 mm D x 425 mm W x 234 mm H (24.1" x 16.8" x 9.2").

Ordering Information Price
HP 8673C Synthesized Signal Generator $55,000
HP 8673D Synthesized Signal Generator $67,000
Option 001: Delete RF output attenuator less $600
Option 002: Delete reference oscillator less $735
Option 003: Operation at 50/60/400 Hz line add $460
Option 004: Rear panel RF output add $75
Option 005: Rear panel RF out without attenuator less $525
Option 008: Chassis slide kit add $75
Option 908: Rack mounting flange kit add $55
Option 913: Rack flanges for standard front handles add $45
Option 910: Extra operating and service manual add

Spectral Purity
Single-Sideband Phase Noise (I Hz BW CW mode)',

Offset from Fe
Fe 30 Hz I 100 Hz I 1kHz I 10 kHz I 100 kHz

Band 0 -64 dBc I -70 dBc I -78 dBc I -86 dBc 1-105 dBc

Harmonics (up to maximum frequency, output level meter readings
<0 dB on 0 dBm range and below): <-40 dBc, 50 MHz-1.2 GHz;

<-60 dBc, 1.2-26.0 GHz.
Subharmonics and multiples thereof: <-60 dBc.
Spurious (CW and AM modes)

Non-harmonically related: <-60 dBc, Band O.
Power line related and fan rotation related within 5 Hz below
line frequency and multiplies thereof:

~
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HP 8673C and 86730 Specifications
(HP 8673C and D specifications are identical to HP 8673B specifica
tions with the following exceptions and/or additions.)

Frequency Characteristics
Frequency range
HP 8673D: 50 MHz-26.0 GHz (10 MHz-26.5 GHz overrange);
HP 8673C: 50 MHz-18.6 GHz (10 MHz-18.6 GHz overrange).
Frequency bands: band 0, 50 MHz-2.0 GHz.
Frequency resolution: I kHz in Band O.
Frequency switching time: <50 ms to be within specified resolu
tion, all bands.

o
o 4 S 10 12 14 16 1S 20 22 24 26

Output Frequency, GHz

Figure 1. Maximum power typically available from the HP 8673C
and 86730 at 25°C
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HP 8673C and 86730 Synthesized Signal
Generators

Designed as versatile microwave test sources for broadband receiv
ing systems, the HP 8673C and 8673D Synthesized Signal Genera
tors offer precise signal simulation capability in the 50 MHz to 26.5
GHz frequency range. The generators deliver spectrally pure fre
quencies, with harmonically related spurious outputs <-60 dBc
above 1.2 GHz. Internal solid state amplifiers guarantee that ade
quate levels will be delivered to the system under test, even after the
signal has passed through a number of automatic test system switch
ing paths. Output is leveled and calibrated to a low level of -100
dBm, and maximum leveled output is specified to be at least +5 dBm
across the HP 8673D operating band. High performance pulse modu
lation (>80 dB ON/OFF ratios, <40 ns rise/fall times) is delivered
via external video modulating signals, as are amplitude and frequency
modulation. Simultaneous modulation is possible to simulate complex
environments. All operating parameters are HP-IB programmable.

For source applications limited to Ku band and below, the HP
8673C offers 50 MHz to 18.6 GHz frequency coverage, with +5 dBm
levels to 16 GHz, and +2 dBm to 18.6 GHz.

20



SIGNAL GENERATORS
Synthesized Signal Generator, Synthesized Source
Models 8672S, 8671A

• 10 MHz-18 GHz frequency range
• Internal pulse modulator
• HP-IB programmability

• 2-6.2 GHz frequency range
• Low spurious and phase noise
• +8 dBm minimum output power

add $55
add $45

add $33
$800

Price
$55,000

less $600
less $550
add $250
add $150
less $450

add $60
$17,000
$1,000

No Charge
$23,500

less $550
add $250
add $75
add $45
add $55
add $33
add $80

add $80
add $4.100
less $1,100
less $1,700

Frequency Modulation
Sensitivity: 50 kHz/V and 5 MHz/V ranges; max input 2 V peak.

General
Programming interface functions: SH I, AH I, T6, TEO, L4, LEO,
SRI, RLO, PP2, DCI, DTO, CO, El.
Weight: net, 24 kg (53 lb). Shipping, 29.5 kg (65 lb).

Ordering Information
HP 8672S Synthesized Signal Generator
Option 001: Delete RF output attenuator
Option 002: Delete reference oscillator
Option 003: Operation at 50/60/400 Hz line
Option 004: Rear panel RF output
Option 005: Rear panel RF output without RF attenu
ator.
Option 006: Chassis slide kit
Option 008: +7 dBm output level
Option 009: Delete internal pulse modulator
Option 010: Delete pulse modulator and step attenu
ator
Option 908: Rack flange kit
Option 913: Rack flanges for standard front panel
handles.
Option 910: Extra operating and service manuals
HP 86720A Frequency Extension Unit
HP 11731A Frequency Extension Retrofit Kit
HP 11732A Frequency Extension Retrofit Kit
HP 8671A Microwave Frequency Synthesizer
Option 002: No internal reference
Option 003: Operation at 50/60/400 Hz line
Option 005: Rear panel RF output
Option 006: Chassis slide kit
Option 907: Front panel handle kit
Option 908: Rack mounting flange kit
Option 909: Front panel handle plus rack mounting
flange kit
Option 910: Extra operating and service manual
HP 1l712A Support Kit

HP 8671A Synthesizer
The HP 8671A Microwave Frequency Synthesizer covers the fre

quency range of 2.0 to 6.2 GHz in I kHz steps with excellent stability
and spectral purity. It is well suited for most LO applications that
require state-of-the-art performance as well as broadband capability.

HP 8671A Specifications
(Specifications for the HP 8671 A are identical to those of the

standard HP 8672A 2.0-6.2 GHz with the following exceptions.)

Frequency Characteristics
Harmonics: < -15 dBc.

Output Characteristics
Power (unleveled): +8 dBm (min.), +15 to +35 0c.
Flatness: <6 dB total variation across full frequency band.

Amplitude Modulation
Not available.

HP 8671A

HP 8672S Specifications
(Specifications for the HP 8672S are identical to those of the stand

ard HP 8672A with the following exceptions.)
Frequency Characteristics
Frequency range: 10 MHz-18.0 GHz (18.599997 GHz overrange).
Frequency resolution: I kHz to 6.2 GHz, 2 kHz to 12.4 GHz,
3 kHz to 18.0 GHz.
Non-harmonic spurious: <-60 dBc, 10 MHz-1.999999 GHz.
Power line and fan rotation related spurious: 10 MHz-6.2 GHz,
same as HP 8672A 2.0-6.2 GHz.
Single-sideband phase noise (1 Hz BW, CW mode):
10 MHz-6.2 GHz, same as HP 8672A 2.0-6.2 GHz.
Output Characteristics
Output level: +13 dBm to -120 dBm, 0.01-2.0 GHz; +2 dBm
(+7 dBm, Opt. 008) to -120 dBm, 2.0-18.0 GHz.
Total indicated meter accuracy: 0.01-2.0 GHz, same as HP
8672A 2-6.2 GHz degraded by 0.5 dB; 2.0-18.0 GHz, HP 8672A
degrades by 0.25 dB.
Level flatness: same as HP 8672A degraded by ±0.25 dB.
Modulation Characteristics
Frequency modulation: 0.01-2.0 GHz, same as HP 8672A 2
6.2 GHz.
Pulse modUlation: >80 dB ON/OFF ratio; < 15 ns rise/fall times;
peak pulsed power within 1.0' dB of level selected in CW mode for
0.01-2 GHz, uncalibrated for 2.0-18.0 GHz.
General
Programming: all functions HP-IB programmable except line
switches and meter mode.
Interface functions: SHI, AHI, T6, TLO, L4, LEO, SRI, RLO,
PP2, DCI, DTO, CO, El.
Operating temperature range: 0 to +55°C (+15 to +35°C for
specified performance).
Size: 222 H x 425 W x 620 mm D (8.8" x 16.8" x 24.4").

HP 86728

HP 8672S Synthesized Signal Generator
The HP 8672S Synthesized Signal Generator consists of an HP

8672A Synthesized Signal Generator and an HP 86720A frequency
extension unit. The HP 86720A uses a heterodyne technique to ex
tend the frequency coverage of a standard HP 8672A to a lower limit
of 10 MHz. As a single 9-inch high package, the HP 8672S features
10 MHz to 18 GHz single-knob continuous frequency tuning, cali
brated CW output power, and an internal pulse modulator allowing
high-quality pulse modulation over the entire 10 MHz to 18 GHz
frequency range. All front-panel functions, with the exception of the
line switches, are HP-IB programmable.

Specifications for the HP 8672S are identical to those of a stand
alone HP 8672A for the 2 to 18 GHz frequency range with the excep
tion of a I dB decrease in maximum output power and no AM modu
lation available below 2 GHz.

Existing HP 8672A Signal Generators can be retrofitted to the HP
8672S configuration by ordering the HP 86720A Frequency Exten
sion Unit and an HP 11731A or 11732A Frequency Extension Re
trofit Kit.



SIGNAL GENERATORS
PIN Modulators, Pulse Driver

Models 8730 Series, 8403A

HP 87308 Series

HP 8730 Series PIN Modulators
With HP 8730 series PIN Modulators, signal sources, including

klystrons, can be pulse-modulated, leveled or amplitude-modulated
with sinusoidal and complex waveforms. Fast rise times, low inciden
tal FM and a nearly constant impedance match to source and load are
typical of these absorption-type modulators.

Price
$2570

add $1525
add $1600
add $1725
add $1725

add $50
add $35.00

add $7.50

HP 8403A

External Sync
Signal: 5 to 20 volts peak, + or -, pulse or sine wave.
Input impedance: approximately 2000 ohms, dc-coupled.

Trigger Out
Sync out: simultaneous with or 0.1 to 100 JLS in advance of RF
pulse, as set by delay control.
Delayed sync out: simultaneous with output pulse.
AmplitUde: approximately -2 volts.
Source impedance: approximately 330 ohms.

External Pulse
Amplitude and polarity: 5 volts to 20 volts peak, + or -.
Repitition rate: maximum average PRF, 500 kHz/so
Input impedance: approximately 2000 ohms, dc-coupled.
Width: minimum 0.1 /LS; maximum I/PRF -0.4 JLS.

AmplitUde Modulation (with HP 8730 series)
Frequency response: de to approximately 10 MHz (3 dB).
Sensitivity: approximately 10 dB/volt with HP 8730A series; ap
proximately 20 dB/volt with HP 8730B series.
Input impedance: approximately 1000 ohms.

General
Power: 115 or 230 volts ± 10%, 50 to 400 Hz, approximately J0
watts.
Size: 96 H x 425 W x 467 mm D (3.75" x 16.73" x 18.4").
Weight: net, 7.4 kg (16.5 Ib). Shipping, 9 kg (20 Ib).

Ordering Information
HP 8403A Modulator
Options
002: HP 8731 B PIN Modulator installed in HP 8403A
004: HP 8732B PIN Modulator installed in HP 8403A
006: HP 8733B PIN Modulator installed in HP 8403A
008: HP 8734B PIN Modulator installed in HP 8403A
009: Input and Output Connectors on rear panel
908: Rack flange kit
910: Extra Manual

1.8-4.5
80

0.8-2.4
80

HP 87318 HP 87328

Max. residual allen. (dB)1

f~ey r~e (GHz)
~iC range (d8)

HP 8403A Specifications
Output Characteristics (available separately at front panel).
For driving HP 8730 PIN modulators: AM and pulse output, pulse
output specially shaped for optimum RF rise and decay times.
For general pulse applications: positive dc-coupled pulse 25 to 30
volts in amplitude, approximately symmetrical about 0 volt; no AM
signal.

Modulation
Internal Square Wave

Frequency: variable from 50 Hz to 50 kHz.
Symmetry: better than 45/55%.

Internal Pulse
Repetition rate: variable from 50 Hz to 50 kHz.
Delay: variable from 0.1 /LS to 100 /LS, between sync out pulse and
RF output pulse.
Width: variable from 0.1 /LS to 100 /LS.

HP 8730 Series Specifications

HP 8403A Modulator
The HP 8403A provides complete control of the PIN modulators,

supplying the appropriate modulation wave shapes and bias levels for
fast rise times, rated on/off ratios and amplitude modulation. An in
ternal square-wave and pulse modulator with PRF of 50 Hz to 50
kHz and adjustable pulse width and delay also provide square wave
and pulses for general pulse applications. For applications requiring
an absorption-type modulator plus controls in a single unit, a PIN
modulator can be installed inside the HP 8403A, for any specified
frequency range.

Dimensions
Height. mm (in) 57 (2.25) 57 (225)
Width, mm (in) 124 (4.9) 124 (4.9)
Depth. mm (in) 289 (11.4) 289 (114)

Prices $1625 $1710

57 (2.25)
83 (3.25)
311 (12.3)

$1850

57 (2.25)
83 (3.25)
311 (12.3)

$1850

57 (225)
83 (325)

267 (10.5)

$1850

57 (2.25)
124 (4.9)

289 (11.4)

$1625

Maximum ratings: maximum input power, peak or CW: 1W; bias limits: +20 V, -10 V
Bias polarity: negative voltage increases attenuation.
RFI: radiated leakage limits are below those specified in MIL+618lD at input levels <1 mW; at all
input levels radiated interference is sufficiently low to obtain rated attenuation.

1. With +5 Vbias.
2 4dB. 4 to 4.5 CHz.
3. Driven by HP 8403A Modulator.
4. 2.0 SWR, 4 to 4.5 GHz.

5. Fits 1XII in. (WR 90) waveguide.
6. External high-pass filters required.
7. Excluding high-pass filters.



Figure 4. HP 71000 millimeter-wave spectrum analyzer with four
HP 11970 series mixers measuring 26.5 to 110 GHz on four si
multaneous displays.

Easy to Use
Because the HP 11970 and 11971 series mixers do not require DC

bias and its associated adjustments, measurements can be made
quickly and easily. Signal frequencies are easy to determine using
these mixers with the high-performance signal identification func
tions in both the HP 8566B and new HP 71000 spectrum analyzers,
providing fast, reliable results.

Signal Analysis
To extend your millimeter-wave signal analysis capability to 110

GHz, HP offers a line of external harmonic mixers. The mixers, along
with the multi-band millimeter-wave capability of the new HP 71000
spectrum analyzer (see Figure 4), the high performance of the HP
8566B and economy of the HP 8569B spectrum analyzers offer a wide
range of millimeter-wave signal analysis capability.

Figure 3. HP millimeter-wave source modules include the HP
83554A (26.5 to 40 GHz), HP 83555A (33 to 50 GHz), and HP
83556A (40 to 60 GHz).

Translate the High Performance of Your Microwave
Source

With the source modules, the characteristics of your microwave
source are translated to millimeter-wave frequencies. For millimeter
wave swept testing, the features of the HP 8350-series sweep oscilla
tor including all sweep modes, calibrated leveled power and, full
programmability, are all available.

When highest frequency accuracy, stability, and spectral purity are
needed, a microwave synthesizer can be used as the driving source.
For instance, with the HP 8341A synthesized sweeper, you can
achieve 9 Hz of frequency resolution at 60 GHz, and typically -70
dBc/Hz SSB ,Phase noise at 35 GHz (in a I Hz BW 10 kHz away
from the carner). Similarly, the sophisticated (AM, FM or pulse)
modulation of a synthesized signal generator like the HP 8673 series
or the HP 8341A/40A can be translated up to millimeter-wave fre
quencies.

Convenience and Economy
Because the source module is small, light in weight, and connected

to the microwave driver via flexible cables, it can be placed right at
the waveguide input (rather than requiring that the waveguide be run
to the source).

Also, since the module is an extension of a lower frequency micro
wave source, its cost is quite low relative to other source alternatives.
And of course, the microwave driving source can be J?roductively used
for other microwave applications when not in use With the module.

EE@Wmh:ffii;H In Development
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Figure 2. Synopsis of HP's mm-wave product line, including fre
Quency extensions currently under development.

As shown in Figure 2, HP's new line of millimeter-wave test equip
ment includes power meters to 50 GHz, vector and scalar network
analyzers, sweepers and synthesizers, and measurement accessories
to 60 GHz, and spectrum analyzers and frequency counters to llO
GHz. Also indicated is the commitment to extend the entire line to
110 GHz.
Millimeter-Wave Signal Sources

Hewlett-Packard offers three millimeter-wave source modules (see
Figure 3) that produce high power, high quality signals covering the
fuJI waveguide bands of 26.5 to 40 GHz, 33 to 50 GHz, and 40 to 60
GHz. These source modules are efficient frequency multipliers that
translate 50 mW microwave signals in the 11 to 20 GHz range to
millimeter-wave signals. The source for the microwave input signal
can be either the new HP 83550A 8 to 20 GHz, +20 dBm RF plug-in
for the HP 8350B sweep oscillator, or any other HP 11 to 20 GHz
microwave source driving the new HP 8349B 2 to 20 GHz power am
plifier.

mm-Wave
Measurement
Accesiories

Figure 1. New HP millimeter-wave product line includes spec
trum analyzers, scalar and vector network analyzers, frequency
counters, power meters, sweepers and synthesizers, and a full
line of waveguide measurement accessories.

Introduction
Hewlett-Packard now addresses measurements to 60 GHz and be

yond with an offering of spectrum analyzers, vector and scalar net
work analyzers, signal sources, power meters, frequency counters,
and a complete line of waveguide measurement accessories. In most
cases, this new millimeter-wave test equipment is based around an
existing piece of HP microwave test equipment.

HEWlETT·PACKARD MILlIMETER·WAVE PRODUCT liNE

~ MILLIMETRE WAVE TESTING

lhP.l



Figure 5. Each harmonic mixer's conversion loss is plotted ver
sus frequency and mounted on the body of the unit.

High Performance
Each individual mixer is characterized by a plot of conversion loss

versus frequency which is mounted on the body of the unit (see Figure
5). By removing the conversion loss characteristics of the mixer from
the amplitude measurement (using a simple down-Ioadable program
in the HP 71000 or 8566B or a manual IF gain adjustment on the HP
8569B), calibrated amplitude measurements are possible with a spec
trum analyzer at millimeter-wave frequencies. In addition, these har
monic mixers have excellent sensitivity, offering typically -104 dBm
at 44 GHz and -93 dBm at 94 GHz (HP II970 series in a I kHz
resolution BW).

Vector Network Analysis
Now the powerful HP 8510 microwave vector network analyzer

can be extended to operate at millimeter-wave frequencies (see Fig
ure 6). All of the HP 8510 system measurement capabilities available
at microwave frequencies are now obtainable to 60 GHz. Optionally,
the ability to view the response of a test device as a function of time is
also available.

Figure 6. HP 8510 millimeter-wave network analyzer for the 26.5
to 40 GHz frequency band.

Wide Dynamic Range
With 80 to 100 dB of dynamic range, measuring the transmission

loss of a high rejection filter or the return loss of a small signal device
isn't limited by the test system.

Simple to Use
An HP 8510 millimeter-wave system provides a new level of mea

surement convenience. The mobility of the test ports means you can
quickly connect and measure your device rather than spend time
adapting to the requirements of the test system.

Precision with Speed
Using the HP 85129A millimeter-wave system software pac, the

HP 85 10 millimeter-wave system is capable of measurements with
speed and accuracy. Measurement speeds range from 7 seconds for 51
synthesized frequency points to just under a minute for a full 401
points of error-corrected measurements. Meaningful resolutions of
0.05 dB and 0.1 degrees phase are easily achieved. Accuracy en
hancement further improves measurement uncertainty by reducing
the level of systematic errors. Effective directivity and source match
are typically 38 to 45 dB and 35 to 40 dB, respectively.

Configuration Summary
All of the details for configuring and operating an HP 85 I0 milli

meter-wave system are thoroughly documented in HP Product Note
85 I 0- I A. For ordering convenience, kits of the components necessary
to configure the test set portion of the system are offered. System soft
ware and a complete line of calibration devices are also available.

Scalar Network Analysis
Scalar network measurement systems covering 26.5 to 60 GHz in

clude calibrated detectors, analyzers, sources, and millimeter-wave
accessories and take advantage of all the capability and productivity
enhancements built into the systems for microwave use.

Choose from two HP scalar network analyzers-the HP 8756A or
the HP 8757A. The HP 8757A is the ideal choice for most milli
meter-wave measurements. Using the Q85026A and U85026A detec
tors, the HP 8757A can measure in either AC or DC detection modes,
allowing you to optimize your measurement dynamic range for each
device. For multi-port devices, use the optional fourth detector input
to measure four independent device parameters simultaneously. In
addition, the HP 8757A, with its 9 inch diagonal vector display, can
generate limit lines that permit pass/fail testing-ideal for the pro
duction environment. For measurements above 60 GHz, use the HP
85025C (HP 8757A only) and 11664C detector adapters with your
millimeter-wave detectors and source.

Frequency Counters
Hewlett-Packard extends its frequency measuring capability to

millimeter-wave frequencies with the addition of the HP 5352A 40
GHz CW counter and the HP 5356D harmonic mixer driver (which
translates the existing HP 5345/55/56 series CW and pulse micro
wave counter to millimeter-wave frequencies via the HP 11970 series
harmonic mixers) for frequency coverage to 110 GHz.

The HP 5352A 10 Hz to 40 GHz CW counter provides reliable
performance and ease of use at a low price for microwave and milli
meter-wave frequency measurements. A rugged APC-3.5 male input
connector is used to cover a broad 500 MHz to 40 GHz range. Alter
natively, a 3.5 mm coax to WR-28 waveguide adapter could be used
for measurements in 26.5 to 40 GHz waveguide. Dynamic range at 40
GHz is 22 dB and resolution is I Hz. Operation is enhanced by data
manipulation features (e.g. math functions and offset capability), and
full programmability.

The HP 5356D harmonic mixer driver extends the line of HP
5345A/5355A/5356 series microwave frequency counters to 110
GHz. With this extension comes the capability to measure both CW
and pulsed millimeter-wave signals. Using the 36 to 50 GHz band as
an example, 32 dB dynamic range with 48 MHz FM tolerance (at
rates of dc to 10 MHz) is available in CW mode and a signal with a
maximum 80 MHz FM chirp and 75 ns minimum pulse width can be
measured in pulse mode.

Power Meters
The accuracy in power measurements at microwave frequencies

has now been extended into the millimeter-wave region. Paired with
the HP 438A, 436A, or 435B power meters, the new HP R8486A and
Q8486A thermocouple waveguide power sensors exhibit stable, well
matched performance allowing you to accurately measure power in
the frequency ranges of 26.5 to 40 GHz and 33 to 50 GHz respective
ly.

These millimeter-wave power sensors have the capability to nor
malize the sensor/meter combination to the 50 MHz, 1mW reference
signal contained within the power meters. The accuracy of your pow
er measurements is further assured by traceability to NBS standards.

Millimeter-Wave Measurement
Waveguide Accessories

Accompanying HP's broad range of millimeter-wave instrumenta
tion is a full line of millimeter-wave measurement accessories. These
accessories make up the components necessary to configure practical
millimeter-wave measurement systems in the 26.5 to 40 GHz, 33 to
50 GHz, and 40 to 60 GHz waveguide bands. Accessories in the line
include variable attenuators, frequency meters, couplers, isolators,
detectors, terminations, fixed attenuators and assorted adapters,
bends, twists and straights.



MICROWAVE TEST EQUIPMENT
Microwave Measurements and Products

Microwave measuring techniques
Hewlett-Packard offers a complete line of microwave coaxial and

waveguide measuring equipment. Measuring systems can be assem
bled from this equipment to make accurate reflection and transmis
sion measurements on other components such as filters, mixers,
cables, etc. Signal characteristics such as frequency, power, or spec
tral content may be measured using other associated equipment.

HP equipment capability ranges from inexpensive systems for
point-by-point, narrow-band work to powerful analyzers which fur
nish dynamic displays of error-corrected network scattering parame
ters across wide frequency bands. Equipment selection and measuring
techniques depend primarily on the accuracy, speed, and cost require
ments of the application.

Some applications require complete phase and amplitude charac
terization of microwave components. These vector measurements are
usually made in design labs to aid in component design or in evaluat
ing performance to phase specifications. Such phase measurements
require relatively sophisticated equipment and techniques.

But the majority of microwave measurements made in production,
test, maintenance, and calibration require only amplitude (scalar)
characteristics, Scalar test procedures are popular because they are
straightforward, easy-to-use, and low cost, yet yield an excellent mea
sure of the quality of the test part.

More detailed information is available in the Coaxial &
Waveguide Measurement Accessories Catalog & Microwave Mea
surement Handbook, literature number 5952-8262.

Confidence in Component Performance
The performance of every unit manufactured is verified on an er

ror-correcting automatic network analyzer that has been calibrated
with standards that are directly or indirectly traceable to the Nation
al Bureau of Standards. This means you can be assured that the prod
uct you receive has been properly tested and meets the specifications
you expect.



MICROWAVE TEST EQUIPMENT
Adapters, Waveguide Stands, Air Lines

Models 281A1B/C, 292A1B, 11515/6/A, 11540 Series, 1156617/A, 11588A, 11606A

HP K281C HP X281A

c.;."....~..,',',' ....

HP 11566A

HP 11515A

HP 11545-11548A

HP 281A/B/C, 292A/B, 11515A/6A Coax and
Waveguide Adapters

HP 281A/B Adapters transform waveguide transmission line into
50-ohm coaxial line. The HP 281C family has improved SWR.

HP 292A/B Waveguide-to-Waveguide Adapters connect two dif
ferent waveguide sizes with overlapping frequency ranges. HP
11515AI 16A adapt circular to rectangular flanges in K-band and R·
band.

HP 281A/B/C Specifications
Frequency Waveguide WIG

HP Range Size Coallal Flange
Model SWR (GHz) EIA Connector UG-() U Price

S281A 1.25 260-395 WR284 NFemale 584 $210

G2BIA 1.25 395-5.85 WR187 NFemale 407 $190

J281A 1.25 5.30-8.20 WR137 NFemale 441 $160

H281A 1.25 7.05-10.0 WR1l2 NFemaie 138 $140

X281A 1.25 8.20-12.4 WR90 NFemale 135 $120

X281B 1.25 8.20-12.4 WR90 APC-7 135 $285

Option 013 NFemale less $15

X281C 1.05 8.20-12.4 WR90 APC-7 135 $335

Option 012 NMale less $15

Option 013 NFemale less $15
P281B 1.25 12.4-18.0 WR62 APC-7 419 $230

Option 013 NFemale less $15

P281C 1.06 12.4-18.0 WR62 APC·7 419 $360
Option 012 NMale less $15

Option 013 NFemale less $15

K281C 1.07 18.0-26.5 WR42 APC·3.5 (I) 597 $400
Oplion 012 APC-3.5 (M) N/C

HP 11606A

HP 11588A
HP 11540A

HP 11588A Swivel Adapter, 11606A Rotary
Air Line

The HP 11606A Rotary Air Line and the HP 11588A Swivel
Adapter are capable of a full 360 0 of rotation. A combination of the
air line and the adapter permits rigid coax movement in three dimen·
sions. Even the most awkwardly shaped devices can be easily connect·
ed or disconnected in a coax system with the aid of these components.
Insertion loss is <0.5 dB and uncertainty due to rotation is -57 dB.

HP 11566A, 11567A Air Line Extension
Impedance: 50 ohms.
Frequency: dc-I8 GHz.
Reflection coefficient: 0.QI8 + (0.001 x frequency in GHz).
Connector: APC-7.
Length: 11 566A, 102.5 mm (4 in.); I1567A, 202.5 mm (8 in.).
Shipping weight: 0.45 kg (lIb).

HP 11540 Series Waveguide Stand,
Waveguide Holders

The HP II 540A Waveguide Stand locks HP waveguide holders at
any height from 70 to 133 mm (2.75 in. to 5.25 in.). The waveguide
holders are offered in five sizes to hold waveguide covering frequen
cies from 22 to 40 GHz.

Frequency Shipping
HP Range Dimensions Weight

Model GHz SWR Connectors mm(ln) kg (Ib) Price
11588A DC-12.4 1.1 APC-7(m)(f) 42 x 59 x30 0.28 $550

(1'18 x211" x I';'.) (10 oz.)
11606A DC-12.4 1.1 APC-7(f) 100 x19 0.45 $450

(4x%) (lib)

HP 292A1B, 11515A, 11516A Specifications
HP Frequency Range WIG Size to WIG Size

Model (GHz) SWR Flange Flange Price

HX292B 8.2-10.0 1.05 WR 112 WR90 $210
UG-51IU UG-39IU

MX292B 10.0-12.4 1.05 WR75 WR90 $270
Cover UG·39IU

MP292B 12.4-15.0 1.05 WR 75 WR62 $210
Cover UG4191U

NP292A 15.0-18.0 105 WR 51 WR62 $210
Cover UG-4191U

NK292A 18.0-22.0 105 WR 51 WR 42 $210
Cover UG-5951U

1I515A 18.0-26.5 - WR42 WR42 $210
UG·4251U UG-5951U

11516A 26.5-40.0 - WR28 WR28 $210
UG-3811U UG-5991U

HP 11588A, 11606A Specifications

Ordering Information
HP 11S66A Air line extension
HP 11567A Air line extension
HP llS40A Waveguide stand
HP l1S4SA X-Band,
HP l1S46A P-Band, llS47A K-Band, llS48A R-Band
Waveguide holders

Price
$275
$320

$60
each $40
each $40



MICROWAVE TEST EQUIPMENT
Millimetre Waveguide Accessories, 33 to 60 GHz
Models Q/U 382A, Q/U 422A, Q/U 532A, 292 Series

No Charge

HP 532A Frequency Meter Specifications

OptIon,
Opt. 003 Positive Polarity

HP 422A Detector Specifications
HP Frequency SWR Low Level Mil. Waveguide & Vldeo Price
Model Range (Max) Sen,itlvity Input Output Equivalent Connector

(GHz) (mV/uW) Power Polarity Flang.

Q422A 33-50 2.0 0.25 lOOmW WR-22 SMA(I) $ 980
Negative UG-383/U

U422A 40·60 2.0 0.20 l00mW WR·19 SMA(I) $1150
Negative UG·383/U (Mod.)

HP Frequency Overall CallbJaton Waveguide & Price
Model Range Accurecy Incremenb EqUivalent

(GHz) (%) Flange

Q532A 33·50 0.12 20 MHz WR·22
UG-383/U $1680

U532A 40-60 0.15 20 MHz WR-19
UG·383/U (Mod) $1740

HP 382A Variable Attenuator Specifications

HP 532A Millimetre-Wave Frequency Meters
The HP 532A Frequency Meters are direct reading, absorption

type meters that provide a quick, easy, and accurate way of measur
ing frequency in Q and U waveguide bands. They have calibration
marks every 20 MHz for high resolution. They are also designed to be
virtually backlash-free for high repeatability.

HP 422A Millimetre-Wave Detectors
The HP Q422A and U422A are general purpose waveguide detec

tors. They use Low-Barrier Schottky diodes, especially fabricated
with low video impedance and low junction capacitance. The detec
tors combine high sensitivity with flat frequency response and low
SWR. They can be used with the HP 4l5E SWR meter or common
oscilloscopes and voltmeters.

HP Frequency All.nUIIlon Waveguide & Price
Model Renge Accuracy Range Equlv.lent

(GHz) (dB) Flange

Q382A 33·50 ±2%Of WR·22 $1800
reading UG·383/U

U382A 40·60
or O.1dB 0-50

(whichever WR-19 $1840
greater) UG-383/U (Mod)

HP UV 292A

HP Q532A

HP Q382A

HP Q898A HP Q899A HPQ897A

HP 292A WavegUide Adapter Specifications
HP Frequency SWR Typical WIG Size WG/Size Price
Model Range (Max.) Insertion To

(GHz) Lost (dB) Flange Flange

RQ292A 33-40 WR·28 WR·22
UG-3811U UG-383/U $380

QU292A 40-50 1.15 0.1 WR·22 WR·19
UG-383/U UG·3831U (Mod.) $380

UV292A 50-60 WR-19 WR·15
UG·383/U (Mod.) UG·385/U $405

HP 292A Millimetre-Wave WavegUide Adapters
The HP 292A Waveguide Adaptors are short sections of

waveguide, carefully tapered from one size waveguide to the next.
The prefix designates the waveguide bands for which the adapter is
specified. For example, HP QU292A connects Q-band to U-band.

Millimetre-Wave Waveguide Measurement
Accessories

To complement our broad range of millimetre-wave instrumenta
tion, Hewlett-Packard offers a full line of waveguide accessories - vir
tually everything you need to assemble millimetre-wave measurement
systems in the Q and U waveguide bands.

Performance of every unit is verified in a specially configured mm
wave Automatic Network Analyzer that has been calibrated with
standards that are directly or indirectly traceable to the National Bu
reau of Standards.

HP 382A Millimetre-Wave Variable Attenuators
The HP Q382A and U382A rotary vane Waveguide Attenuators

provide a thoroughly reliable, true standard of attenuation for use as
precision calibrators in your laboratory, or for direct comparison
measurements. Attenuation accuracy is within ±2% of dial reading in
dB or ±O.l dB, whichever is greater. This includes both calibration
error and frequency response.



MICROWAVE TEST EQUIPMENT
Millimetre Waveguide Accessories, 33 to 60 GHz

Models Q/U 365A, Q/U 370 AlBIC, Q/U 752 A/C/D, Q/U 897-899, Q/U 910A, Q/U 920A

HP 365A Millimetre-Wave Waveguide Isolators
The HP Q and U365A Isolators use a Faraday-rotation-type de

sign consisting of a section of waveguide containing low-loss ferrite
material and impedance matching elements. A permanent magnet
supplies the external magnetic bias field to the ferrite core. This re
sults in excellent broadband isolation ratios of at least 25 dB along
with low SWR and insertion loss.

HP 365A Waveguide Isolator Specifications
HP Frequency SWR Maximum Minimum Maximum Waveguide & Price
Model Range (Max.) Insertion Isolation Input Equivalent

(GHz) Loss (dB) Power Flange
(dB) (Avg.)

Q365A 33-50 1.4 15 WR·22
25 15W UG-3831U $850

U365A 40-60 14 18 WR·19
UG·3831U (Mod.) $lO50

HP 752AJC/D Directional Coupler Specifications
HP Frequency Coupling Mean Coupling Minimum Max. WlVlgulde & Price
Model Range (dB) Coupling Variation Directivity Input Equivalent

(GHz) Accuracy (dB) (dB) Power flange

Q752A 3 IW
~ - f----
Q752C 33-50 10 ±0.7 dB ±0.7 36 5W WR·22 $900

UG-383IU
f--- - I----
Q752D 20 SOW

U752A 3 lW
I------ r--- -
U752C 40-60 10 ±0.7 dB ±0.7 36 5W WR-19 $950

UG·3831U

I------ I--- -
(Mod,)

U752D 20 SOW

HP 370A/B/C Millimetre-Wave Fixed Attenuatars
The HP Q and U 370 Fixed Attenuators offer precise attenuation,

flat frequency response, and low SWR. Their ruggedness, reliability,
and small size make them ideal for bench systems applications. They
are also useful for general purpose applications, like the reduction of
power levels to sensitive components and systems.

HP 897AlB, 898A1B, 899 AlB Millimetre-Wave
Waveguide Accessories

HP offers a number of E- and H-Plane bends, twists, and straight
sections necessary for assembling waveguide measurement systems.
The HP Q and U 897 A/B are E-Plane and H-Plane bends of 90
degrees. The HP Q and U 898A/B twists can be specified for either
right rotation (A-Model) or left rotation (B-Model) of 90 degrees.
The HP Q and U 899A/B are straight sections available in 2.5 and
5.0 cm lengths.

HP 370A/B/C Fixed Attenuator Specifications
HP Frequency SWR Mo. Attenuation Attenuation Waveguide & Price
Model Range (Max) Input Accuracy Equivalent

(GHz) Power Flange

Q370A .5W Avg. 3dB ±0.3dB WR-22 $310

Q370B 33-50 12 100W Peak 6dB ±0,6dB UG-3831U

Q370C IOdB ±0.3dB

U370A .5W Avg. 3dB ±0.3dB WR-19

U370B 4Q-t0 1.2 l00W Peak 6dB &6dB UG-3831U (Mod.) $325

U370C IOdB ±O.6dB

HP 910A Millimetre-Wave Fixed Terminations
The Q91 OA and U91 OA Fixed Loads cover a frequency range of 33

to 50 and 40 to 60 GHz respectively. Their low SWR specification
make them ideal for precise measurements of small reflections in
transmission lines.

HP 897AlB, 898AJB, 899AJB Waveguide Accessories
HP Description Frequency SWR Waveguide & Price
Model Range (Max.) Equivalent

(GHz) Flange

Q897A Bend (H-Plane)
B (E-P1ane) $145-

Q898A Twist (90°R.H.) WR·22
B (90°L.H.) 33-50 1.1 UG-3831U $150

,-------
Q899A Straight (2.5 em.! in)

8 (5.0 em.l in) $140

U897A Bend (H-Plane)
8 (E-Plane) $145

c--
U898A Twist (900 R,H.) 40-60 1.1 WR-19

B (90°L.H,) UG-383/U (Mod.) $150
I----

U899A Straight (2,5 em,l in)
B (5 em.2 in) $140

HP 910A Fixed Terminations Specifications
HP Frequency SWR Max. Waveguide & Price
Model Range (Max.) Input Equivalent

(GHz) Power Flange

Q910A 33-50 103 1.0WAvg WR·22
UG-383iU $225

U910A 40-60 104 lOW Avg, WR-19
UG-3831U (Mod,) $225

HP 920A Millimetre-Wave Sliding Shorts
The Q920A and U920A are low-loss sliding shorts for waveguide

systems operating from 33 to 60 GHz. They can be used with
waveguide tees as variable shunt reactances for tuning or impedance
matching applications. They are also valuable as reference imped
ances for reflectometer systems.

HP 920A Sliding Shorts Specifications,
When connected in a reflectometer configuration, their high directivi- HP frequency Reflection Adjustment Waveguide & Price
ty and low SWR will ensure accurate measurements of reflection Model Range Coefficient (at lowest) Equivalent

and/or transmission. To sample or monitor power, these couplers pro- (GHz) frequency flange

vide flat frequency response and low SWR which allows you to accu- Q920A 33-50 >.98 'Id WR-22 $405

rately measure incident or reflected power levels. UG·3831U

The directivity, the most important parameter of a coupler, is typi- U920A 40-60 >98 'I. X WR·19 $405

cally better than 40 dB for these couplers. UG·3831U (Mod.)

HP 752A/C/D Millimetre-Wave Directional Coupler
The HP Q752A/C/D and U752A/C/D Directional Couplers fea

ture exceptionally high directivity of at least 36 dB, low SWR of 1.1
or better and a smooth coupling variation of no more than +0 7 dB



MICROWAVE TEST EQUIPMENT
Coaxial Fixed Attenuators
Models 8491A1B, 8492A, 8493A/B/C, 8498A, 11581/2/3A/3C, 33340AlB/C

• Flat frequency response
• Low SWR
• Specifications traceable to NBS

HP 33340C

Price
$85

add $20
$110

add $25
$238

add $40

HP 33340A/B/C Fixed Attenuators
The HP 33340A, 33340B and 33340C are Coaxial Fixed Attenu

ators intended for OEM and systems use. Frequency range specifica
tions are dc-12.4 GHz, dc-18 GHz and dc-26.5 GHz
respectively. These OEM attenuators are similar to the HP 8493 se
ries Attenuators.

For more information regarding the HP 33340 series refer to the
data sheet (5952-8279).
Ordering Information
HP 33340A Coaxial Fixed Attenuator
Option 890
HP 33340B Coaxial Fixed Attenuator
Option 890
HP 33340C Coaxial Fixed Attenuator
Option 890

Option 890 Calibration Data
Extensive calibration data is available on HP attenuators at low

cost. When option 890 is specified for the fixed attenuators or micro
wave step attenuators, standardized calibration data in frequency
steps no larger than 500 MHz is provided over the frequency range of
the units. This data is generated from measurements made on an HP
8542 Automatic Network Analyzer and features excellent accuracy
(traceable to NBS) and low cost. Data is given for attenuation and
the SWR (reflection coefficient for the HP 8493C) of each port and is
provided in a protective plastic envelope.

Calibration data has important uses in applications such as RF
substitution measurements and test system verification. Using the ac
tual calibration data rather than data sheet specifications allows the
attenuation uncertainty to be reduced 60% or more. Also, the calcu
lated mismatch uncertainty for a test system is lower if the actual
SWR data for the attenuators is used. Similar calibration data is used
in HP production areas to verify the performance of manual and au
tomated test systems. For automated system checkout, the calibrated
unit is tested and the results are compared to the previously stored
calibration data. If the differences are within the measurement uncer
tainty, proper operation is ensured. For step attenuators, the calibra
tion data can be used in automated test systems to more accurately
characterize a device's characteristics. By storing the calibration data
for the individual steps, the measurement results can be adjusted by
the actual amount of attenuation (for example, when a nominal 10 dB
step is actually 9.6 dB).

The calibration data frequencies, prices, and ordering information
for fixed attenuators are on the next page, and the same information
for step attenuators is on page 558.

HP 8498A High Power Attenuator
The HP 8498A Option 030 is designed to meet the needs of high

power attenuation applications in the RF and microwave frequency
range. It is specified from dc to 18 GHz at 25 watts average, 500 watts
peak, from dc to 5.8 GHz and 125 watts peak from 5.8 to 18 GHz.
Available only in a 30 dB model (option 030), the unit offers low
SWR «UOat 18 GHz) and good accuracy (±l dBat 180Hz). The
unit also features 'human engineered' cooling fins that prevent opera
tor burns even under continuous maximum input power conditions.

HP 11581A

HP 11581A, 11582A, 11583A/C Attenuator
Sets

A set of four Hewlett-Packard attenuators--3, 6, 10 and 20
dB-are furnished in a handsome walnut accessory case. The HP
1158lA set consists of HP 8491A Attenuators; the HP 11582A set,
HP 8491B Attenuators; the HP 11583A set, HP 8492A Attenuators;
and the HP 11583C set, HP 8493C Attenuators. The set includes
calibration reports certified traceable to the National Bureau of
Standards, containing both the attenuation and the reflection coeffi
cients for each attenuator at four frequencies for the HP 11581 A (dc,
4,8, 12.4 GHz) and five frequencies for the HP 11582A and HP
11583A (dc, 4, 8, 12.4, 18 GHz). By specifying option 890, calibra
tion data is given at 26 frequencies (HP 11581 A) or 42 frequencies
(HP 11582A and 11583A). The HP 11583C set includes option 890
calibration data. See next page for exact frequency lists.

These sets are ideal for calibration labs or where precise knowledge
of attenuation and SWR is desired.

HP 8491A/B, 8492A, 8493A/B/C Fixed
Attenuators

Hewlett-Packard coaxial fixed attenuators provide precision atten
uation, flat frequency response, low SWR over broad frequency
ranges at low prices. Attenuators are available in nominal attenua
tions of 3-dB and 6-dB, also 10-dB increments from 10 dB to 60 dB.
These attenuators are swept-frequency tested to ensure meeting spec
ifications at all frequencies. Calibration points are provided on a
nameplate chart attached to each unit.
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Option 890
Example

HP 8492 series

Ordering Information
HP 11581A 3, 6, 10,20 dB HP 8491A set

Option 890 Calibration Data
HP 11582A 3,6,10,20 dB HP 8491B set

Option 890 Calibration Data
HP 11583A 3, 6,10,20 dB HP 8492A set

Option 890 Calibration Data
HP 11583C 3,6,10,20 dB HP 8493C set

Option 890 Calibration Data

890S, 4 2 , I , 4 , 'ptlon ipee cations
Frequency Maximum Attenuation Accuracy Price

I

HP Range SWR input 3 dB 6dB 10dB 20 dB 30 dB 40 dB 50 dB 60 dB (Specify
Model GHz Maximum Power (Option 003) (Option 006) (Option 010) (Option 020) (Option 030) (Option 040) (Option 050) (Option 060) Connector option)

8491A de-12.4 de-8 GHr 12 2WAvg. ±0.3 dB ±0.4 dB ±0.6 dB ±0.6 dB ±I dB - - - N(m,f) $115
3-30 dB 8-12.4 GHz: 1.3 100 WPeak

~
4().60 db - - - - - ±1.5 dB ±15 dB ±2 dB $165

8491B ±0.3 dB ±0.4 dB ±C.6 dB I

3-30 dB de-18 de·8 GHz: 1.2 2WAvg. de-12.4 GHz de-12.4 GHz ±0.6 dB de-12.4 GHz ±1 dB - - - $140
8-12.4 GHz: 1.3 100 WPeak ±0.4 dB ±0.5 dB ±10 dB N(m,f)
12.4-18 GHz: 1.5 12.4-18 GHz 12.4-18 GHz 12.4-18 GHz ~

40060 dB - ±15 dB ±1.5 dB ±2 dB $200

8492A ±0.3 dB ±0.4 dB ±0.6 dB
3-30 dB de-18 de-8 GHz: 1.15 2WAvg. de-12.4 GHz dc-12.4 GHz ±0.6 dB dc-12.4 GHz ±1 dB - - - $265

dc-12.4 GHz: 125 100 WPeak ±0.4 dB ±0.5 dB ±1.0 dB APe-7 J

12.4-18 GHz: 1.35 12.4-18 GHz 12.4-18 GHz 12.4-18 GHz -
4().60 dB - ±15 dB ±15 dB ±2 dB $330

8493A
3-20 dB dc-12.4 de-8 GHz: 12 2WAvg ±0.3 dB ±0.4 dB ±0.6 dB ±0.6 dB - - - - \

8-12.4 GHz: 1.3 100 WPeak SMA (m,f) $115
30 dB - - - - ±I dB - - -

8493B ±0.3 dB ±0.4 dB ±0.6 dB ,
3-20 dB de-18 de-8 GHz: 12 2WAvg. dc-12.4 GHz de-12.4 GHz ±0.6 dB de-12.4 GHz - - - - $140

8-12.4 GHz: 1.3 100 WPeak ±0.4dB ±0.5 dB ±1.0 dB SMA(m,f)
12.4-18 GHz: 15 12.4-18 GHz 12.4-18 GHz 12.4-18 GHz ~

30 dB ±I dB - - - $140
8493C de-26.5 dc-8 GHz, l.l 2WAvg. ±0.5 dB ±0.6 dB3 ±C.3 dB ±05 dB ±0.7 dB ±10 dB APC 3.5 $275

8-12.4 GHz, 1.15 100 WPeak dc-18 GHz - - (m,t)
12.4-265 GHz, ±10 dB ±0.6 dB ±0.5 dB ±0.6 dB ±1.0 dB ±1.3 dB

125(1.27 Opt. 006) 18-26.5 GHz 1

8498A dc-18 de-2 GHz: l.l 25 WAvg. - - - - ±I dB - - - N(m,f) $950
Option 030 2-12.4 GHz: 12 500 WPeak

12.4-18 GHz: 1.35 (de-7 GHz)
125 WPeak
(7-18 GHz)
500 watt·~s

max. per pulse

Option 890 HP Models Calibration Frequencies (MHz) Option 890 Price
Calibration Data 8491A, 8493A 100, 500, 1000, every 500 MHz to 12000, 12400 (26 frequencies) add $20

849IB,8492A, Same as above plus 12500 to 16000 8493B, 8498A in 500 MHz steps, 16000 to 18000 in 250 MHz steps. (42 frequencies) add $25
84938, 8498A

8493C Every 500 MHz 2 GHz to 18 GHz, every 250 MHz 18 GHz to 26.5 GHz (67 frequencies) add $40

Option 894 8492A Same as HP 8942A Option 890 plus 110, 580, 1050 and 1520 MHz. add $30
Calibration Data 8493C Same as HP 8493C Option 890 plus 100,110,500,580,1000, 1050, 1500 and 1520 MHz add $50-

84918 Option 010 Option 890 or 894_____1 -r '..... _
Connectors and Frequency Range Attenuation
1A: Type N (m,f), dc-12.4 GHz 003: 3 dB
1B:TypeN(m,f),dc-18GHz 006: 6dB
2A: APC-7, dc-18 GHz 010: 10 dB
3A: SMA (m,f), dc-l2.4 GHz 020: 20 dB
38: SMA (m,f), dc-18 GHz 030: 30 dB
3C: APC 3.5 (m,f), dc-26.5 GHz 040: 40 dB*
8A: Type N (m,f), dc-18 GHz 050: 50 dB**
8498 is available in a 30 dB model only 060: 60 dB"

* Not available for HP 8493A/B .. Not available for HP 8493C

HP 8491AlB 8 9 A 8493A/B C 8 98A 0

Calibration Data
Include "Option 890" or "Option 894" in
addition to attenuation option when or
dering calibration data.

HP 8491A1B series

Ordering Example
Include appropriate frequency range/connector and attenuation des
ignations from the ordering example below with every attenuator or
der.



MICROWAVE TEST EQUIPMENT
Coaxial Step Attenuators
Models 355 Series, 8494/5/6/7 Series, 11713A, 11716A/B, 11717A

HP 84950 option 004

HP 8497K option 004

.•
SYSTEMS

HP 355C

HP 11713A

• Excellent repeatibility
• Manual and programmable
• Calibration data available

nector. For ease of connection to the driving circuit, each attenuator
is provided with a five-foot cable assembly that includes the mating
connector. With the HP 11713A Attenuator Driver, the attenuators
are easily integrated into a Hewlett-Packard Interface Bus (HP-IB)
automated system.

HP 11716A/B Interconnection Kit
Convenient interconnection of I-dB and 10-dB models is provided

with the HP 11716A/B. These kits provide a rigid RF cable, mount
ing bracket, and screws to connect any pair of HP 8494/5/6 attenu
ators in series (see picture above). Attenuators must be ordered
separately.

Equivalent versions of these attenuators for incorporation in equip
ment (i.e., "OEM") are available under model numbers HP 33320,
33321,33322 and 33323. See following pages.

HP 11713A AttenuatorlSwiteh Driver
This instrument has all of the necessary features to provide HP-IB

control of up to two programmable attenuators of the HP
8494/5/6/7 or HP 33320/1/2/3 series and concurrently up to two
electro-mechanical Switches (e.g., HP 8761 B or 33311 series). Alter
natively, the HP 11713A can be used to supply +24 V common and
ten pairs of transistor switches (total current less than 1.25A) to con
trol up to ten relays. The HP 11713A includes an integral power sup
ply with short circuit protection that can simultaneously provide 125
milliamps at 24 volts to all contacts for control of the attenuators and
switches, so no external power supply is needed. For convenience in
connecting HP 8490 or HP 33320-series Attenuators, two 5-foot
cables with appropriate connectors are supplied.

A local mode and front-panel push buttons allow switches and at
tenuator sections to be operated manually. Switching time for the
drivers is less than 10 milliseconds.

HP 355C/D/E/F Manual and Programmable
Step Attenuators, de to 1000 MHz

Precision attenuation from de to 1000 MHz is available with these
Hewlett-Packard attenuators. HP 355C/E provide a to 12 dB in I-dB
steps and HP 355D/F provide a to 120 dB in la-dB steps. For the HP
355E and 355F models, attenuation programming is done through a
7-pin connector. All standard models are equipped with BNC connec
tors.

HP 8494A/B/G/H, 8495A/B/D/G/H/K,
8496A/B/G/H,8497KManualand
Programmable Step Attenuators,
de to 26.5 GHz

Four attenuation ranges are available: 0 to II dB in I-dB steps (HP
8494), a to 70 dB in 10-dB steps (HP 8495), 0 to 110 dB in lO-dB
steps (HP 8496) and 0 to 90 dB in 10 dB steps (HP 8497). There is
choice of three connectors: Type N (f), SMA (f), and APC-7 (APC
3.5 on HP 8495D/K and 8497K only). Manual and programmable
versions are available as well as coverage of three frequency ranges
(dc-4 GHz, dc-18 GHz, and dc-26.5 GHz). Calibration data (SWR
and attenuation) is available on the HP 8494/5/6/7 models as option
890. The data is generated by an automatic network analyzer test
system and is given for each step of the attenuator at 14 frequencies
(dc-4 GHz models), 47 frequencies (dc-18 GHz models), or 72 fre
quencies (dc-26.5 GHz); see 'frequency lists on next page. This data is
very useful for improving measurement accuracy in manual and auto
mated test systems.

Each attenuator consists of three or four attenuation sections con
nected in cascade. Attenuator sections are inserted and removed by
cam-actuated "edge line" contacts. These contacts are gold-plated
leaf-springs that ensure long life (over a million steps) and high
repeatibility (typically 0.03 dB).

The G, H, and K programmable models offer the same high per
formance as the manual models with the addition of fast switching
solenoids. Attenuation programming is done through a 12-pin con-

Ordering Information
UP 11713A Attenuator/Switch Driver
UP 11716A Interconnection Kit for Type N (f) Connectors
UP 11716B Interconnection Kit for APC-7 Connectors
UP 11717A Attenuator/Switch Rack Mount Support Kit

Price
$1610

$190
$270
$45



MICROWAVE TEST EQUIPMENT ~
(h~

I 001 (N-Female)
002 (SMA Female)
003 (APC-7)
004 (APC-3,S Female)*

* Option 004 is only available
on 'D' and 'K' models,

4 (ldB step, II dB max) II A (Manual, dc-4 GHz)
5 (10 dB step, 70 dB max) B (Manual, dc-18 GHz)
6 (10 dB step, 110 dB max) D (Manual, dc-26,S GHz)*
7 (10 dB step, 90 dB max) G (Programmable, dc-4 GHz)

H (Programmable, dc-I8 GHz)
K (Programmable, dc-26,S GHz)*

How to Order the HP 8494/5/6/7 Series Attenuators
Each order must include basic model number, suffix letter, and connector option,

I Optional calibration data,
HP 8494 A Option 001 Option 890

IT ~ -r:
I -===:J

If tlS8494/5/6/7 Ser es, eres ipec Ica ons
HP Model Power Solenoid

Ind frequency Incremental SWR Insertion Rating, Voltage SI,e. Conneetor
(SwHching Ringe Attenultion Mulmum Loss Allenuition Minimum SpeeCf Shipping Optlon$

PriceMode) (CHz) (dB) (50 nNomlnll) (0 dB setting) Accuracy Life Power Weight Anllable

355C dc-I 0-12 dc-0.25 GHz: 1.2 0.11 dB + ±O.1 dB @1000 Hz 0.5'11 >'g - 67 Hx 70'11 x 152 mm D
$350(Manual) I dB steps dc-0.5 GHz: 13 1.39 dB/GHz .0.25 dB: dc-0.5 GHz 350 'II peak (2.6" x 2.75" x 6")

dc-I.O GHz: 1.5 ",035 dB'. dc-1.0 GHz 0.6 BNC (f)
355E million 15-18 V 1.4 kg (3Ib) See Note I

$645(Pr0f.ram- steps <65 ms
mabel 3.0'11
355D de-I 0-120 de-0.25 GHz: 1.2 0.11 dB + ",0.3 dB @ 1000 Hz 0.5 'II avg - 67 HX70 'II X 152 mm D

$350(Manual) 10 dB steps dc-0.5 GHz: 13 139 dB/GHz '" 1.5 dB to 90 dB, and 350'11 peak (2.6" X 275" X 6")
dc-1.0 GHz: 1.5 ±3 dB to 120 dB 0.6 BNC (f)

355F @IGHz million 15-18 V 1.4 kg (3 Ib) See Note I
$645(Pr0f.ram- steps <65 ms

mabel 30'11
8494A dc-4 O-ll 1.5 0.6 dB + .0.2 dB: 1-2 dB I'll avg - 43 HX 73'11 X 159 mm D

$700(Manual) 1 dB Steps 0.09 dB/GHz ±0.3 dB: 3-6 dB 100 'II peak (1.7" X2.9" X6.2") 001
±0.4 dB: 7-10 dB 10 ~s max. 0.9 kg (2 Ib) 002

8494G ",0.5 dB: II dB I million 20-30 V 003
(Pr0F.ram- steps <20 ms 43 Hx 73'11 142 mm D See Note 2 $1.070
mabel 2.7'11 (1.7" x 2.9" X 5.6")

8494B de-18 0-11 dc-B GHz: 1.5 0.6 dB + dc-12,4 GHz I'll avg - 43Hx73WXI59mmD
$890(Manual) I dB steps dc-12.4GHz: 1.6 0.09 dB/GHz ±0.3 dB: 1-2 dB 100 'II peak (1.7" X2.9" X6.2")

de-18 GHz: 1.9 ~0.4 dB: 3-4 dB 1O~ max. 0.9 kg (2 Ib) 001
±0.5 dB: 5-6 dB I million 002
±0.6 dB: 7-10 dB steps 43Hx73Wx 142mmD 003

8494H ",0.7 dB: II dB 20-30 V (1.7" X 2.9" X 5.0") See Note 2
$1,365(Pr0F.ram- dc-18GH, <20 ms

mabel ±0.7 dB: 1-5 dB 2.7 'II
±0.8 dB: 6-9 dB
±0.9 dB: 10-11 dB

8495A dc-4 0-70 1.35 0.4 db + .1.7% of selling or IWavg - 43 HX 73 'II X 130 mm D
$500(Manual) 10 dB steps 0.07 dB/GHz .0.4 dB, whichever 100'11 peak (1.7" X 2.9" x 5.1") 001

is greater 101'S max. 0.91<g (2Ib) 002
8495G 1million 20-30 V 003
(Pr0F.ram- steps <20 ms 43 HX 73'11 X 114 mm D See Note 2 $895
mabe 2.7'11 (1.7" X 2.9" X 4.5")
8495B dc-18 0-70 de-8 GHz: 1.35 0.4 dB + .3%: dc-12.4 GHz 1Wavg - 43 HX 73'11 X 130 mm D

$655(Manual) 10 dB steps de-12.4 GHz: 1.5 0.07 db/GHz .4%: dc-18 GHz 100 'II peak (1.7" X 2.9" X 5.1") 001
de-18 GHz: 1.7 % in dB from 10 ~s max. 0.9 kg (2Ib) 002

8495H Atten. Setting 1million 20-30 V 003
(Pro~ram- steps <20 ms 43Hx73Wxll4mmD See Note 2 $1.000
mabel 2.7'11 (1.7" X 2.9" X 4.5")
8495D de-26.5 0-70 de-12.4 GHz: 1.6 0.5 dB t ±3%: dc-12.4 GHz I'll avg - 43 Hx 52 'II X 159 mm D

$980(Manual) 10 dB steps 12.4-IB GHz: 1.9 0.13 d8JGHz ±4%: dc-18 GHz 100 'II peak (1.7" X 2.1" x 6.2")
18-26.5 GHz: 2.2 ",7%: dc-26.5 GHz 10 ~s max. 0.9 kg (2 Ib) 004

8495K %in dB from 1million 20-30 V APC-35
(Pr0f,ram- Atten. Setting steps <20 ms 43 HX 52 'II X 168 mm D See Note 2 $1,445
mabel 2.7 W (1.7" X2.1" X 6.6")
8496A de 4 0-110 1.5 0.6 dB + '"1.7% of setting or J 'II avg - 43 HX 73 'II X 159 mm D

$700(Manual) 10 dB steps 0.09 dB/GHz ±0.4 dB, whichever 100 'II peak (1.7" X29" X62") 001
is greater 10 ~s ma'. 0.9 kg (2 Ib) 002

8496G I million 20-30 V 003
(Pro~am- steps <20 ms 43 HX 73 'II X 142 mm D See Note 2 $1070
mabel 2.7 'II (1.7" X2.9" X 5.6")
8496B dc-18 0-110 dc-8 GHz: 1.5 06 dB + -103%: de-12.4 GHz I'll avg - 43Hx73WxI59mmD
(Manual) 10 dB steps dc-12.4 GHz: 1.6 0.09 dB/GHz +4%:dc-18 GHz 100 'II peak (1.7" X2.9" X6.2") 001 $890

dc-18 GHz: 1.9 % in dB from 10 ~s max. 0.9 kg (2 Ib) 002
8496H Allen. Setting I million 20-30 V 003
(Pr0F"am. steps <20 ms 43 HX 73 'II X 142 mm D See Note 2 $1.365
mabel 2.7'11 (1.7" X2.9" X5.6")
8497K dc-26.5 0-90 dc-6 GHz: 1.25 0.6 dB+ ±0.3 dB at 6 GHz 10 dB I'll avg 5 Vor 43 H, 52 Wx 143 mm D 004
(Pr0F,ram- 10 dB steps 6-12.4 GHz: 1.45 0.09 dB/GHz attenuation to ±28 dB 100 'II peak (1.7" x2.1" x 5.6") $1800
mabel 12.4-18.0 GHz: 1.6 at 26.5 GHz 90 dB atten- 10 ~ max. 24V APC-3.5

18.0-26.5 GHz: 1.8 uation. See Data Sheet I million 0.9 Kg (2 Ib)
5952-8278 for details. steps See Note 2

Option B90 Frequency Lilt (MHz) Modell oPtion 69U
Price

Option 890 DC to 4 GHz Models: DC to 26.5 GHz Models 8494A1G, 8496A1G. 33320AlG, 33322A1G add $130
canbratlon Dlta 100.300,500,700,900, 1000, 1250, 1500, every 500 MHz 2 to 16 GHz 8495A1G,33321A1G add $lI0

1750. 2000, 2500, 3000, 3500, 4000 every 250 MHz 16 to 26.5 GHz

DC to 18 GHz Models: 8494B/H, 8496B/H, 33320B/H, 333228/H add $170
Same as above to 4000 MHz, every 500 MHz to 16000 8495B/H, 33321B/H add $150
(plus 12400 MHZ), every 250 MHz from 16000 to 18000 8495D/K, 8497K add $250

Note 1: 355C/D/EIf connector options (BNG (f) standard) Pnce Note 2: 8494/5/6/7 orders must specify connector option. see ordering example above.
Option 001 N(fJ add $25 Option 001 N(f) N/C
Option 005 TNC(f) add $10 Option 002 SMAg) N/C
Option 007 TransIStor protection (355E/f only) add $55 Option 003 APC- add $50

Option 004 APC-3.5 (HP 8495D/K, 8497K only) N/C

HP 355 S



MICROWAVE TEST EQUIPMENT
Variable Attenuators and OEM Step Attenuators
Models 375 Series, 382 Series, 33300 Series, 33320 Series

)

HP 33300A HP 33321H HP 33323K

HP 33300 Series, 33320 Series
OEM Step Attenuators

HP 33300 series Step Attenuators provide wideband program
mable signal level control. Magnetic latching solenoids switch indi
vidual attenuating elements into and out of contact with a 50-ohm
transmis-sion line. C/D models have separate indicator contacts and
A/B models have no indicator contacts. Three three-digit connector
options (OXY) must be specified. X is the input connector, Y is the
output connector, first digit is always O. See specifications table for
option numbers.

HP 33320 series Step Attenuators are compact versions of the HP
8494/5/6/7 bench Attenuators on page 558 (same specifications)
and are configured for designing into microwave systems and instru-

HP 33300 Series, 33320 Series Specifications

Freq
HP Range

Model (GHz) Mode Range Remarks Price

33300 AlB dc-18 Prog. 0-70 dB A&C models $1200
C/O 10 dB steps 12-15 V $1250

33301 AlB dc-18 Prog. 0-42 dB B&O models $1200
C/O 6 d8 steps 24-30 V $1250

33304 AlB dc-18 Prog. 0-11 dB Connector options $1575
C/O I dB steps available: $1635

33305 AlB dc-I8 Prog. 0-110 dB 0: N(f), 1: N(m) $1585
C/O 10 dB steps 2: 7mm(f), 3: 7mm(m) $1635

5: SMA(f), 6: SMA(m)

33320A dc-4 Manual Specifications iden- $ 680
B dc-18 1-11 dB tical to 8494 series $ 870

333200 dc-4 Prog. IdB steps page 558
$1050

H dc-18 SMA(f) connectors $1345

33321A dc-4 Manual 0-70 dB Specifications iden- $ 480
B dc-I8 10 dB steps tical to 8495 series $ 635
0 dc-26.5 page 558 $ 975

33321G dc-4 Prog. SMA (I) connectors $ 875
H dc-18 (APC-3.5 on O/K) $ 980
K dc-26.5 $1425

33322A dc-4 Manual 0-110 dB Specifications iden- $ 680
B dc-18 10 db steps tical to 8496 series $ 870

33322G dc-4 Prog.
page 558 $1050

H dc-18 SMA (f) connectors $1345

33323K dc-26.5 Prog. 0-90 dB Specifications iden- $17B5
10 dB steps tical to 8497K

page 558
APC-3.5 only

ments. Manual or electrically-actuated versions are available. The
manual models take less than 1.5 square inches of panel space. OEM
quantity discounts are available for HP 33300 and 33320 series.

HP 375, 382 Series Waveguide Attenuators
Operation of these HP 382 series rotary-vane, continuously-varia

ble Attenuators depends on a mathematical law rather than on the
resistivity of the attenuator card. They are direct-reading and provide
accurate attenuation from 0 to 50 dB (60 dB for S382C) regardless of
temperature and humidity.

HP 375A series variable flap Attenuators consist of a short slotted
section of waveguide in which a matched resistive strip is inserted.

HP 375A, 382 Series Specifications

Frequency Attenuation Waveguide
HP Range Range &Equivalent

Model (GHz) Accuracy (dB) Flange Price

S382C 2.6-3.95 ±I%of reading 0-60 WR 284 $4375
or 0.1 dB UG·584/U

whichever greater
±2% above 50 dB

G382A 3.95-5.85 ±2% of reading 0-50 WR 187 $3080
or 0.1 dB UG-407/U

whichever greater

J382A 5.~2 ~2% of reading 0-50 WR 137 $2475
or 0.1 dB UG-44I/U

whichever greater

H382A 7.05-10.0 ±2% of reading 0-50 WR 112 $2475
or 0.1 dB UG-138/U

which"er greater

X382A 8.2-12.4 ±2% of reading 0·50 WR90 $1485
or 0.1 dB UG-135/U

whichever greater

P382A 12.4-18.0 ±2% of reading 0·50 WR 62 $1485
or 0.1 dB UG-419/U

whichever greater

K382A 180-26.5 ±2% of reading 0-50 WR 42 $2475
or 0.1 d8 UG-597/U

which"er greater

R382A 26.5-40.0 ±2% of reading 0-50 WR 28 $2450
or 0.1 dB UG·599/U

whichever greater

X375A 8.2-12.4 ±I dB, 0-20 WR90 $ 715
±2 dB UG-39/U

P375A 12.4-18 ~I dB, 0-20 WR62 $715
±2 dB UG-419/U



MICROWAVE TEST EQUIPMENT
Transmission Reflection Test Sets, Power Splitters, Power Dividers

Models 8721A, 8502A1B, 11850AlB, 11687A1B, 11836A1B

$950
$400
$950

add $75

Price
$325

add $50
$3,010

add $505
$3,410

$805
add $100

$1,405
$930
N/C

<1.29

<1.29

<0.5 dB

<1.35
<1.29

<0.5 dB
<0.25 dB

<1.35
<1.29

<1.25
<1.22

Ordering Information
HP 8721 Directional Bridge

Option 008: 75 Ohm Version
HP 8502A 50 Ohm Transmission Reflection Test Set

Option H28: 4 to 2600 MHz
HP 85028 75 Ohm Transmission Reflection Test Set
HP 11850A 50 Ohm Power Splitter

Option H26: dc to 2.6 GHz
HP 11850875 Ohm Power Splitter
HP 11667A Power Splitter (DC - 18GHz)

Option 001: Type N Male Input, Type N Female
Outputs
Option 002: Type N Female Input, APC-7
On Outputs

HP 116678 Power Splitter (DC - 26.5 GHz)
HP 11636A Power Divider (DC - 18 GHz)
HP 116368 Power Divider (DC. 26.5 GHz)

DC-10 GHz DC-18 GHz DC-28.5 GHz
Input SWR
HP 11636A
HP 11636B
Output SWR
(non-ratio measurements)
HP 11636A <1.25
HP 11636B <1.22
Output Tracking
(between output arms)
HP 11636A <0.4 dB
HP 11636B <0.25 dB
Typical Phase Tracking
(between output arms)
HP 11636A
HP 11636B
Maximum Input Power
HP 11636A +30 dBm
HP 11636B +27 dBm
Connectors
HP 11636A: Type N male input port, female output ports.
HP 11636B: APC-3.5 female on all ports.
Dimensions
HP 11636A: 42 H x 45 W x 18 mm D (1.64 x 1.75 x 0.69 in.)
HP 11636B: 40 H x 47 W x 10 mm D (1.6 x 1.9 x 0.4 in.)
Weight
HP 11636A: net, 0.\4 kg (0.31 Ib); shipping, 0.45 kg (I Ib)
HP 11636B: net, 0.06 kg (0.13 lb): shipping, 0.14 kg (0.3Ib)

HP 11636A1B Power DiViders/Combiners
The HP 11636A/B are two-way, three-resistor power dividers for

use in non-ratio measurements. They can also be used as power com
biners for combining two independent signals. They are ideal for fault
location measurements made with the HP 8757S and the HP 85016A
software.
Frequency Range
HP 11636A: DC to 18 GHz.
HP 11636B: DC to 26.5 GHz.
Impedance: 50 ohms nominal.
Insertion loss: 6 dB nominal.

HP 11667A Power Splitter (Type N)
HP 11667B Power Splitter (APC·3.5)

These two-way, two-resistor splitters provide good input and out
put source match in ratio measurement and source leveling applica
tions. The HP 11667A operates from dc to 18 GHz with output
match> 17 dB and tracking <0.25 dB. The HP 11667B operates from
dc to 26.5 GHz and has output source match >18 dB and tracking
<0.4 dB. Detailed specifications are on page 601.

e
HP 11636A

HP 8502A

HP 11667A

Jl

HP 11850A

HP 8721A

HP 8721A Directional Bridge
HP 8721A Option 008 75 Ohm Version
Frequency range: 0.1 - 110 MHz.
Directivity: >40 dB, I - 110 MHz, typically >30 dB, 0.1 - I MHz.
Load port match: > 30 dB (VSWR < 1.07).
Transmission arm: Nominal loss, 6 dB. Frequency response, <0.2

dB.
Coupling arm: Nominal coupling, 6 dB. Frequency response, <0.6

dB.
Maximum input power: +20 dBm.
Weight: net, 0.55 kg (0.25 lb); shipping, 1.1 kg (0.5 Ib).
Size: 59 H x 39 W x 123 mm D (1.5 x I x 3.13 in.).

HP 8502A 50 Ohm Transmission Reflection Test Set
HP 8502B 75 Ohm Transmission Reflection Test Set

The HP 8502 contains a power splitter and directional bridge that
permits simultaneous transmission and reflection measurements with
over 35 dB directivity from 500 kHz to 1.3 GHz. The HP 8502A
Option H26 allows 50 ohm transmission/reflection measurements up
to 2600 MHz. Detailed specifications on the HP 8502A and HP
8502B appear on page 622.

HP 11850A 50 Ohm Power Splitter
HP 11850B 75 Ohm Power Splitter

These three-way power splitters are designed for ratio measure
ments from dc to 1.3 GHz. One output port provides the reference
and the other two output ports can be used for independent transmis
sion measurements. They provide 0.1 dB tracking and >32 dB output
match. Detailed specifications are on page 622.

Description
Accurate broadband measurements of transmission and reflection

parameters are highly dependent on the device used to separate sig
nals for the measurement. Some devices separate the reflected and
transmitted signals and some split power for ratio and comparison
measurements.



MICROWAVE TEST EQUIPMENT
Coaxial Single and Dual-Directional Couplers
Models 770 Series, 790 Series, 11691D, 11692D

• Broadband coverage
• High directivity
• Close tracking

HP 116910 HP 7740

Ic=======t

HP 779D Directional Coupler
The HP 779D spans more than two octaves from 1.7 to 12.4 GHz

with excellent directivity. With increased coupling factors (typically
24 dB), the HP 779 is useful down to 500 MHz. Upper frequency
usefulness extends to 18 GHz with directivity reduced to about 15 dB.
Various connector options are available.

HP 790 Series Directional Couplers
(octave bands)

The HP 790 Directional Couplers are ultra-flat, high directivity
couplers which are ideal for power-monitoring applications in coaxial
systems. Output coupling (ratio of output power from main and auxil
iary arms) is specified rather than a coupling factor. Thus, no correc
tion factor is required to account for insertion loss in the main arm.

HP 11691D Directional Coupler
The HP 11691 D is an ultra-wide-band single directional coupler

covering 2 to 18 GHz with high directivity. It is useful as a power
monitoring or leveling coupler, or for making reflection measure
ments. Couplers are preferred over broadband bridges in reflectome
ter applications in situations where the power level of the source is
limited, or where simultaneous measurement of return loss and inser
tion loss is desired.
HP 7790, 790 Series, 116910 Specifications

Mean Output
Frequency Output Coupling Minimum Equivalent'

HP Range Coupling Variation Directivity Source
Model (GHz) (dB) (dB) (dB) Match Price

7790 1.7·\2.4 20 ± 0.5 ±0.75 1.7-4 GHz: 30 1.2 $1075
4-\2.4 GHz: 26

7960 0.96·2.11 20 ± 0.5 ±0.2 30 1.13 $675

7970 1.9·4.1 20 ± 0.5 ±0.2 26 1.16 $675

798C 3.7·8.3 \0 ± 0.3 ±0.3 20 1.25 $750

1169\0 2·\8 22 ±1.0 2·8 GHz: 30 dB 1.2 $1530
Nominal 8·18 GHz:26 dB

HP 796D-79BC Standard connectors
Primary Line: N(f), N(m)
Auxiliary Arm N(f)

HP 779D Standard connectors
Primary Line N(m) input, N(!) output; auxiliary arm N(f)

Option 010: Primary Line N(f) input, N(m) output; auxiliary output N(I) N/C
Other options: APC·7 on any or all ports Contact HP

HP 116910 Standard connectors
Primary line: APC-7. APC-7; Auxiliary Arm: N(!)

Option 001: All N(D less $30
Option 005: All APC·7 add $25

'Apparent SWR at the output port 01 acoupler when used in a closed·loop leveling system.

HP 774D-777D Dual-Directional Couplers
(octave bands)

The economical HP 774D-777D Couplers cover frequency spreads
of more than two-to-one, each centered on one of the important
VHFjUHF bands. With their high directivity and a mean coupling
accuracy of ±0.5 dB, these couplers are ideal for reflectometer appli
cations. Furthermore, the close tracking of the auxiliary arms makes
these couplers particularly useful for reflectometers driven by sweep
oscillators such as the HP 8350B with its appropriate plug-in. Power
ratings are 50 W average, 500 W peak.

HP 778D, 11692D Dual-Directional Couplers
(multi-octave bands)

These couplers are ideal for swept-frequency reflectometer testing
of broadband coaxial components. The HP 778D covers 100 MHz to
2 GHz and the HP 11692D covers 2 to 18 GHz. High directivity and
close tracking of the auxiliary arms are featured. Various connector
options are available. Both couplers handle 50 W average power.
Peak power: HP 778D, 500 W; HP 11692D, 250 W.

HP 7740, 7750, 7760, 7770, 7780,118920
Specifications

Maximum SWR
Frequency Nominal CoUpling Minimum Primary line

HP Range Coupling Variation Directivity Mulmum
Model (GHz) (dB) (dB) (dB) (500 Nom.) Price

7740 0.2\~.450 20 ±l 40 1.15 $800

7750' 0.45(),{),940 20 ±1 40 1.15 $800

7760' 0.940-1.90 20 ±\ 40 U5 $800

7770 1.9~.0 20 ±0.4 30 1.2 $950

7780 0.10-20 20 ±1.5 0.1·1 GHz:36' 1.1 $950
\·2 GHz:32

116920 2.0-18.0 22 ±l incident 2-8 GHz: 30 2-\2.4 GHz:1.3 $2730
to test port 8-18 GHz: 26' 12.4-18 GHz:1.4

HP 7140-7770 Standard connectors
Primary Line: N(m), N(t)
Auxiliary Arm: N(I), N)t)

HP 7780 Standard connectors
Primary Line: N(m), N(t); Auxiliary Arms: N(f). N(f)

Option 011: Primary Line. APC·7. N(f) add $25
Option 012: Primary Line. N(m), N(!) N/C

HP 116920 Standard connectors
Primary line: N(t), APe·7; Auxiliary Arms: N(f), N(I)

Option 001: Primary Line. N(f). N(!) less $15
Option 002: Primary Line. N(t). N(m) less $15

'Maximum auxiliary arm tracking: 0.3 dB for HP 7760;0.5 dB for HP 7770
'30 dB. 0.1 to 2 GHz, input port.
'24 dB with Type Nconnector on the test port.



MICROWAVE TEST EQUIPMENT
Coaxial Directional Detectors and Waveguide Directional Couplers

Models 780 Series, 752 Series

• Flat frequency response
• Low equivalent source match
• High directivity to >40 dB

• LowSWR
• Coverage to 40 GHz

HP 186D HP X152A

HP 780 Series Directional Detectors
The HP 780 series Detectors are directional couplers with built-in

crystal detectors. The couplers have flat frequency response and good
directivity, while the detectors have good frequency response plus
high sensitivity. The configuration of the directional detector reduces
the number of ambiguities over the standard system of separate
coupler and detector and makes possible tighter correlation between
main-arm power and detected signal. The directional detector is well
suited for sweep oscillator leveling and can also be used to monitor
power with a voltmeter or oscilloscope.

+0.2 "..-----,------,------;,-----...,.----,

Detector
Output

IdB)

Mean 1-,,'----j---

HP 752 Series Waveguide Directional
Couplers

The HP 752 series Couplers are specified to meet a wide variety of
microwave applications. Every coupler has a minimum directivity of
40 dB over its entire frequency range. Each coupler is swept-frequen
cy tested to ensure that the main guide SWR and directivity specifica
tions are accurate. Performance characteristics are unaffected by
humidity, temperature, and time, making these units especially useful
in microwave "standards" measurements.

The HP 752 Couplers are an essential part of many waveguide
measurement systems. Attenuation measurements, reflectometer set
ups, power measurements, source leveling and network analysis are
just a few areas in which these couplers are used.

2.0 2.111.751.51.25

-0.2 l-L --'- -'- J.- -.L_....J

0.96

Frequency IGHz)

Figure 1. Typical HP 186D Frequency Response.

HP 780 Series Specifications
Standard Connectors

Output: all models, N(f).
Input: HP 786D-788C, N(m); HP 789C, N(f).

Frequency Equivalent'
HP Range Frequency' Source

Model (GHz) Response Match Price
7860 0.96--2.11 ±0.2 1.13 $800

7870 19-4. t ±0.2 1.16 $800
788C 3.7-8.3 ±0.3 125 $1000

789C 8-12.4 ±O.5 1.25 $1350

'Includes coupler and detector variation with frequency as read on a meter calibrated for square
law detector (e.g., HP 415EI.

'Apparent SWR at the output port of the directional detector when used in a closed-loop leveling
system.

HP 752 Series Specifications

Mean Maximum
Frequency Nominal COupling COupling Minimum Waveguide

HP RllIge Coupling Accuracy Variation Dil9Ctlvlty &
Model (GHz) (dB) (dB) (dB) (dB) Flange Price
X752A 8.2-12.4 3 ±0.4 ±0.5 40 ~
X752C 8.2-12.4 10 ±0.4 ±0.5 40 WR90

I :::~X752D 8.2-12.4 20 ±0.4 ±0.5 40 UG-135/U
P752A la-IB.O 3 ±0.4 ±0.5 40 $680
P752C 12.4-IB.0 10 ±0.4 ±0.5 40 WR62 ~
P7520 12.4-18.0 20 ±0.4 ±0.5 40 UG-419/U $680
K752A 18.(}-26.5 3 ±0.7 ±0.5 40 $825
K752C I8.(}-26.5 10 <0.7 ±O.5 40 WR42 ~
K752D l8.(}-26.5 20 ±0.7 ±0.5 40 UG-595/U~
R752A 26.5-40.0 3 :0.7 ±0.5 40 ~
R752C 26.5-40.0 10 ±0.7 ±05 40 WR28 ~
R752D 26.5-40.0 20 ±0.7 ±0.6 40 UG-599/U $890



MICROWAVE TEST EQUIPMENT
Coaxial Crystal Detectors
Models 420C, 423A1B, 8470AlB, 8471A, 8472A, 8473B/C, 33330B/C

• Flat frequency response
• High burnout protection

• LowSWR
• Field replaceable detector elements

HP 333308

HP 4238

HP 84708 Opt 012

HP 84708

HP 423A

HP 8472A

HP 8470A

HP 8471A

HP 423B, 8470B, 8473B/C, 33330B/C Low
Barrier Schottky Diode (LBSD) Detectors

The low-barrier Schottky diode (LBSD) detectors are a state-of-the
art addition to the HP family of high performance detectors. Various
models provide coverage to 12.4, 18, and 26.5 GHz and input connectors
are Type N, APC-7, or APC-3.5 depending on frequency range. Output
connector is BNC (f) except for the HP 33330B/C (SMC).

Matched pairs (Opt 001), square-law load (Opt 002), and positive po
larity output (Opt 003) are available for most models.

Coaxial Crystal Detector Specifications

HP 420C, 423A, 8470A, 8471A, 8472A
Point-Contact Detectors

These point-contact detectors have been widely used for many years
and provide high performance at an economical price. The HP 8470A,
8470A Opt 012, and 8472A provide APC-7, Type N, and SMA connec
tor versions to 18 GHz. Matched pairs are available for applications re
quiring close detector tracking, and the HP 423A and 8470A can be
supplied with video loads for optimum conformance to square law.

Maximum ShOll·Term Option 001
Frtquency Frequency SWR Input MaKimum Matched Pair

HP Range Response Maximum Low Level (Peak or Input (order 2 units Options Input Output
Model (CHz) (dB) (500 Nom.) SeMillvlly Average) (<1 min.) lor each pair) Available Connector Connector Price

420C 0.01-12.4 ±2 2.0 >0.15 mVl 100mW 0.1 wall ±I dB 001 N(m) BNC (t) $140
Point Contact ~W 003

423B 0.01-12.4 ±0.2/0ctave to 8 GHz <1.15 to 4 GHz >0.5 mVl 200 mW 1watt ±0.2 dB to 12.4 GHz 001 N(m) BNC (t) $270
LBSD ±0.3 overall <1.3 to 12.4 GHz ~W 002

003

423A 0.01-12.4 ±O.2Ioctave to 8 GHz <1.2 to 4.5 GHz >0.4 mVl l00mW 0.1 wall <0.2 dB to 8 GHz 001 N(m) BNC (f) $220
Point Contact ±0.5 overall <1.35 to 7 GHz ~W ±0.3 dB to 12.4 GHz 002

<1.5 to 12.4 GHz 003

8470B 0.Ol-18.0 ±O.2Ioctave to 8 GHz <1.15 to 4 GHz >0.5 mVI 200mW 1watt ±0.2 dB to 12.4 GHz 001 APC·7 $330
LBSD ±0.3 to 12.4 GHz <1.3 to 15 GHz ~W ±0.3 dB to 18 GHz 002

8470B ±0.6 to 18 GHz <1.4 to 18 GHz 003
Opt 012 N(m) BNC (t) $320

8470A 0.01·18.0 ±O.21octave to 8 GHz <1.2 to 4.5 GHz >0.4 mVl l00mW 0.1 watt ±0.2 dB to 8 GHz 001 APC-7 $260
Point Contact ±0.5 to 12.4 GHz <1.35 to 7GHz ~W ±0.3 dB to 12.4 GHz 002

8470A ±1.0to 18GHz <1.5 to 12.4 GHz ±0.6 dB to 18 GHz 003
Opt 012 <1.7 to 18 GHz N(m) BNC(I) $245

8473B 0.01-18.0 ±0.2/0ctave to 8 GHz <1.2 to 4.0 GHz >0.5 mVl 200mW 1wall ±0.2 dB to 12.4 GHz 001 APC-3.5 BNC(f) $310
LBSD ±0.6 to 18 GHz <1.5 to IB GHz ~W ±0.3 dB to 18 GHz 003 (m)

8473C 0.01-26.5 ±0.6 to 20 GHz <1.2 to 4 GHz >0.5 mV/~W 200 mW 1watt ±0.2 dB to 12.4GHz 001 APC-3.5 BNC (f) $360
LBSD ±1.5 with a <1.5 to 18 GHz to 18 GHz ±0.3 dB to 18 GHz 003 (m)

-3.5 dB slope, <2.2 to 26.5 GHz >0.18 mVl ±05 dB to 26.5 GHz
20 to 26.5 GHz ~W

to 26.5 GHz

B472A 0.01-18.0 ±0.2/0ctave to 8 GHz <1.2 to 4.5 GHz >0.4mVI 100 mW 0.1 watt ±0.2 dB to 8 GHz 001 SMA BNC (f) $245
Point Contact ±0.5 to 12.4 GHz <1.35 to 7GHz ~W ±0.3 dB to 12.4 GHz 003 (m)

<1.5 to 124 GHz ±0.6 dB to 18 GHz
<1.7 to 18 GHz

333308 0.01-18.0 ±0.6 <1.2 to 4.0 GHz >0.5 mVl 200mW 1watt ±0.2 dB to 12.4 GHz 001 Apc·3.5 SMC (m) $302
LBSD <1.5 to 18GHz ~W ±0.3 dB to 18 GHz 003 (m)

33330C 0.01-265 ±0.6 to 20 GHz <1.5 to IB GHz >0.5 mVl~W 200 mW 1watt ±0.3 dB to 18 GHz 001 APC·3.5 SMC (m) $337
LBSD ±1.5 with <2.2 to 26.5 GHz to 18 GHz ±0.5 dB to 26.5 GHz 003 (m)

a -3.5 dB slope Degrades to
20 to 26.5 GHz 0.18 mVl~W

at 26.5 GHz

8471A 100 kHz-L2 GHz ±0.6 (typical) 1.3 (typical) >035 mVI 3 Vrms 3 V,ms No 004 BNC BNC(f) $100
Point Contact ±0.1I100 MHz 500 ~W 005 (m)

006

Options Point Contact Dete<:ton Low Barrier Schottky Diodes
Option 001: Matched response. Must order two (2) option 001s for a HP Model Opt. 001 Opt. 002 Opt. 003 HP Model Opt. 001 Opt. 002 Opt. 003
pair of detectors with matched frequency response.

420C add $20 1/a N/C 423B add $25 add $25 add $35Option 002: Optimum square law load.
Option 003: Positive polarity output. 423A add $25 add $25 N/e 8470B add $25 add $25 add $35

8470A add $25 add $25 N/C 8472B add $25 n/a add $35
HP 8471A 8472A add $20 n/a NiC 8473B add $25 n/a add $35

004: positive output N/C 8473C add $25 n/a add $35

005: 75 ohm negative output add $[0 33330B add $20 n/a add $30

006: 75 ohm positive output add $lO 33330C add $20 n/a add $30



MICROWAVE TEST EQUIPMENT
Waveguide Crystal Detectors; Frequency Meters

Models 422A, 424A, 532 Series, 536A, 537A

HP P532A

HP 537A

HP 532 Series 536A and 537A Specifications,
W/G.coax

Frequency O'wall Calibration Equivalent
HP Range Accuracy Increment Flange

Model (GHz) (%) (MHz) (Connector) Price

536A 0.9&-4,20 0,96 to 1GHz: 2 Coax $1600
022 Type N(f)

1to 4.2 GHz:
0.17

537A 37-12.4 0.170 10 Coax $1200
Type N(I)

X532B 820-12.4 0,080 5 WR90 $1155
UG-39/U

P532A 12.4--18.0 0.100 5 WR62 $1155
UG·419/U

K532A 18.0-26,5 0,110 10 WR42 $1540
UG·595/U

R532A 26,5-40.0 0.120 10 WR28 $1540
UG-599/U

HP 532 Series, 536A, 537A Frequency Meters
These direct-reading frequency meters measure frequencies from

8.2 to 40 GHz in waveguide and from 960 MHz to 12.4 GHz in coax
quickly and accurately. Their long scales and numerous calibration
marks provide high resolution which is particularly useful when mea
suring frequency differences or small frequency changes. Frequency
is read directly in GHz so neither interpolation nor charts are re
quired.

The instruments comprise a special transmission section with a
high-Q resonant cavity which is tuned by a choke plunger. A 1 dB or
greater dip in output indicates resonance; virtually full power is trans
mitted off resonance. Overall accuracy of each frequency meter in
cludes allowance for 0 to \00 percent relative humidity and
temperature variation from 13 to 33°C.

Option 001 Option 003 Waveguide
Frequency Frequency Matched Positive &

HP Range Response Response Polarity Equivalent
Model (GHz) (dB) (dB) Output Flange

Available Price

X424A 8.2-12.4 ±0.3 ±0.3 dB Yes WR90 $300
UG·135/U

P424A 12,4--18,0 ±05 ±0,5 dB Yes WR62 $340
UG·419/U

K422A 18.0-26,5 ±2 ,1 dB N/A WR42 $800
UG·595/U

R422A 26.5--40,0 ±2 ~I dB N/A WR28 $800
UG·599/U

Option 001: Matched response. Must order two (2) option 001's lor apair of detectors with
matched frequency response.
Option 002: optimum square-law load.
Option 003: positive polarity output.

Option Prices

HP Model Opt. 001 Opt. 002 Opt. 003

K422A add $45 add $20 N/A
P424A add $20 add $20 N;C
R422A add $45 add $20 N/A
X424A add $20 add $20 NiC

HP 422 Series, 424 Series Waveguide Crystal
Detector Specifications

HP 422 Series, 424 Series Crystal Detectors
The HP 422A and 424A families of Crystal Detectors combine

high sensitivity with flat frequency response and low SWR to provide
waveguide band coverage from 8.2 to 40 GHz. They deliver between
0.2 and 0.4 mV /J1.W output at low level and handle 100 mW peak
input. SWR ranges from 1.35 at H-band to 3 at R-band.

For reftectometer applications in which both flat frequency re
sponse and square-law characteristics are important, these models
can be supplied as matched pairs (Option 001) and with optimum
square-law loads (Option 002).



MICROWAVE TEST EQUIPMENT
Slotted Lines, Carriage, Probes, SWR Meter
Models 4l5E, 442B, 444A, 447B, 80ge, 810B Series, 81BA

HP 4478

HP 8108 Series, HP 816A Slotted Sections
The HP 81 OB waveguide and HP 816A coaxial slotted sections are

used with the HP 809C carriage. The HP 81 OB waveguide sections
accept the HP 444A untuned probe or the HP 442B probe. The HP
816A coaxial line accepts the HP 447B probe.

HP 80ge Slotted Line Carriage
The HP 809C carriage operates with the HP 816A coaxial slotted

section and the HP 810B waveguide slotted sections. It is compatible
with the HP 442B, 444A, and 447B coaxial probes. The carriage has
a centimeter scale with a vernier reading to 0.1 mm, and provision is
also made for mounting a dial gauge if more accurate probe position
reading is required.

HP Frequency SWR WG &Flange
Model Range (GHz) Residual or Coax Conn. Remarkl Price

X8lOB 82-12.4 1.01 WR90 Use with $1000
UG-135/U HP 809C carriage &

P810B 12.4-18.0 1.01 WR 62 HP 444A Probe $770
UG-419/U

816A 1.8-18.0 1.02-1.04 Coaxial APC-T 11512A N(m) Short $1070
(APC·T) N(f) 11565A APC·T Short

Opt 011 Both APC·T furnished. Add $25
Use with

Opt 022 1.04-1.06 N(m), N(t) HP 809C Carriage LESS

N(f) HP 44T8 Probe $15

HP 81 DB Series, HP 816A Specifications

HP 80ge
HP 444A
HP 816A Opt 011

HP 415E

•

HP 4428

HP 4428, 444A, 4478 ProbeslAdapters
The HP 442B fits the HP 80ge carriage and provides sampled RF

at a Type N jack.
The HP 444A is an untuned probe for 2.6-18 GHz for use with the

HP 809C carriage or other 3,4 inch (19 mm) mounting hole and the
HP 81 OB waveguide sections. HP 447B is similarly used with the HP
809C and the HP 816A coaxial section for 1.8 to 18 GHz.

HP 415E SWR Meter
HP 41 5E SWR Meter is a low noise, 1000 Hz tuned amplifier and

voltmeter, calibrated in dB and SWR. Designed for use with square
law detectors, it measures SWR, attenuation, and gain directly from
metered scales, or drives an X-Y recorder for RF substitution mea
surements. Front panel INPUT switch selects unbiased low (50-200
fl) or high (2500- 10,000 fl) impedance crystal, biased crystal (I V
into I kfl), or low or high current bolometer (4.5 or 8.7 rnA ± 3% into
200 fl).

An internal precision 60 dB attenuator allows the HP 41 5E to oper
ate over a 70 dB range in 10 or 2 dB steps, with ±0.05 dB accuracy for
a 10 dB step; maximum cumulative error between any two 10 dB
steps is ±O.l dB. Sensitivity is O. I 5 IJ.V rms for full scale deflection at
maximum bandwidth (I IJ.V rms on high impedance crystal input).

Continuously adjustable bandwidth can be adjusted from 15 Hz for
maximum sensitivity at CW frequencies to 130 Hz for swept frequen
cy uses. An optional rechargeable battery pack provides up to 36
hours of continuous operation for portable use.
Weight: Net 4 kg (9Ib); shipping 5.8 kg (13 Ib).
Power: 115-230 V ±IO%, 50-400 HZ,I VA.
Dimensions: I 55Hxl90Wx279mm D(6J/32x72l/J2xllin.)

Ordering Information
HP 4428 RF probe
HP 444A Untuned probe
HP 4478 Detector probe
HP 809C Slotted line carriage
HP 415E SWR Meter
Opt 001: rechargeable battery installed
Opt 002: rear panel input connector

Price
$300
$300
$415
$980

$2105
add$J05

add $25



MICROWAVE TEST EQUIPMENT
Coaxial and Waveguide Terminations

Models HP 905, 909-911, 914, 920, 923, 930
• Precision loads and shorts for measurements to 40 GHz

HP 909A HP11512A HP 9090

P X914B

HP 905A, 911A, 911C Coaxial Sliding Loads
The HP 905A. and 911 A are movable. low reflection 50 fl loads for

precision measurements. The HP 905A is supplied with three inter
changeable connectors. N-male. N-female and APC-7. The HP 911 A
is supplied with SMA male and female.

The HP 911 C is a sliding load designed for 3.5 mm coaxial trans
mission lines and uses the APC-3.5 connector. This permits mode
free operation to 26.5 GHz. The HP 911 C is furnished with inter
changeable male and female connectors in a carrying case.

HP X910B

HP 9208, X923A, X930A Waveguide Shorts

HP 905A, 911A, 911C Specifications
HP Frequency Power Length Shipping

Model Range (GHz) Load SWR Rating (mm) In. Weight Price
905A 1.l'r-18 1.05 I Wavg. (440) (l.4 kg) $635

5kW pk 17.25 31b

91lA 2-18 1.1. 2-4 GHz: I Wavg, (380) (1.4 kg) $620
1.05, 4-18 GHz 5 kW pk 14.87 31b

91lC 2-26.5 1.2, 2-10 GHz; I Wavg (266) (17 kg) $1130
1.07, 10-26.5 GHz 5kW pk 10.5 3.81b

The HP 920B is a movable short. adjustable through at least half a
wavelength at the low end of the band. The HP X923A is also a mova
ble short. but is adjustable through about two wavelengths at 8.2
GHz.

The HP X930A is a shorting switch. SWR is less than 1.02 in the
"through" position and greater than 124 in the "short" position.

HP 9208, X923A, X930A Specifications

HP 908A, 909A/C/D/E Coaxial Fixed Termi
nations (50 and 75 Q)

The HP 908A. 909A and 909D Terminations are low reflection
loads for terminating 50 n coaxial systems in their characteristic im
pedance. The HP909C (50 Q) and HP909E (75 fl) are precision ultra
low reflection terminations intended for use as calibration standards.

HP 908A, 909A/C/O Specifications

HP Frequency Waveguide Size
Model Range (GHz) EIA Price
X923A 8.2-124 WR90 $510
P920B 124-18 WR62 $560
K920B 18,0-26.5 WR42 $765
R920B 265-40.0 WR28 $700
X930A 8,2-12,4 WR90 $800

HP 910A/B, 914A/B Specifications

HP 11511A, 11512A, 11565A Coaxial Shorts
These shorts are used for establishing measurement planes for

known reflection phase and magnitude in 50 nand 75 n coaxial sys
tems for various connectors.

HP 910A/B, 914A Waveguide
Fixed and Movable Terminations

The HP 910A/B are fixed terminations for waveguide systems.
The HP 914A/B are similar to the HP 910A/B. except that their
absorptive elements are movable and locking plungers control the po
sition of the elements.

Wmgulde
HP Frequency Power Size

Model Hinge (GHz) SWH Rating Type (EIA) Price
X910B 82-12,4 1.015 I watt fixed WR90 $235
P9lOA 12.4-18 1.02 I watt fixed WR62 $225
X914B 8.2-12.4 1.01 I watt sliding WR90 $535
P914A 12.4-18 1.01 y, watt sliding WR62 $535
K914B 18-26.5 1.01 y,watt sliding WR42 $765
R914B 26.5-40 1.01 Y, watt sliding WR28 $700

Price
$50
$19
$50
$32

$100
$25
$21

Ordering Information
HP 11511A N-female short (50 ohm)
HP 1250-1531 N-female short (75 ohm)
HP 11512A N-male short (50 ohm)
HP 1250-1530 N-male short (75 ohm)
HP 11565A APC-? short (50 ohm)
HP 0960-0054 SMA-female short (50 ohm)
HP 0960-0055 SMA-male short (50 ohm)

HP Frequency Impedance Power
Model Range (CHz) (ohms) SWR RatIng Connector Price
908A dc-4 50 1.05 y, Wavg, Nmale $100

I kW pk
909A dc-18 50 1.05: 0-4 GHz 2Wavg, APC-7 $175

1.1: 4-124 GHz 300 Wpk
1.25: 12.4-18 GHz

909A dc-18 50 1.06: 0-4 GHz 2Wavg. Opt. 012 less
Option 012 1.11: 4-12,4 GHz 300 Wpk Nmale $15
Option 013 1.3: 12.4-18 GHz Opt. 013

Nfemale
909C dc-2 50 1.005 Y, Wavg. APC·7 $302

100 Wpk

909C dc-2 50 1.01 Y, Wavg. Opt. 012 less
Option 012 100 Wpk Nmale $25
Option 013 Opt. 013

Nfemale

909C dc-.2 50 1.005 Y, Wavg, Must be NC,
Option 200 100 Wpk, ordered

with Opt
012 N(m)

or Opt.
013 N(I)

909C dc-.2 50 1.01 Y, Wavg, Must be less $20
Option 201 100 Wpk, ordered

with Opt.
012 N(m)

9090 dc-26.5 50 2Wavg. APC-3.5 $250
, 1.07: dc-4 GHz 100 Wpk male

9090 dc-26.5 50 1.12: 4-12,4 GHz

Option Oil 1.22: 124-26.5 GHz Opt. 011 N,CAPC-3.5
female

9090 dc-26,5 50 1.02:dc4GHz 2Wavg, APC-3.5 $15
Option 040 1.I2:4-12.4GHz 100 IW pk. male

1.22:12.4-26,5GHz Opt. Oil
APC-3.5
female

909E dc-.2 75 1.01 y, Wavg. N(m) $257
lOOW pk.



MICROWAVE TEST EQUIPMENT
Filters, Mixers, and Tuners
Models 360 Series, 362 Series, 870A, P932A, 10514A, 10534A

• Effective elimination of undesirable signals
• Low insertion loss through passband

• Correct waveguide discontinuities
• Measure microwave frequencies

HP X362A HP P932A

HP 3600 HP 10514A

HP P932A Harmonic Mixer
This mixer can be used for frequency measurements and phase lock

applications from 12.4 to 18 GHz. It accepts stable VHF signals from
100 to 1000 MHz and provides broadband, high sensitivity mixing
with microwave signals from 12.4 to 18 GHz in WR 62 waveguide.
With 0 dBm input signal it provides 0.4 mV p-p output.

HP 10514A, 10534A Double Balanced
Mixers

These mixers are excellent in a variety of mixing applications as
well as AM, pulse, and square-wave modulation applications. The
careful balancing of the hot carrier diodes in the HP 10514A and
10534A provides excellent output suppression of the local oscillator
and input frequencies. Frequency ranges are 0.2-500 MHz for the HP
10514A and 0.05-150 MHz for the HP 10534A. Connectors are
BNC.

HP 360 Series Coaxial Low Pass Filters,
HP 362 Series Waveguide Low Pass Filters

These Hewlett-Packard low-pass filters facilitate microwave mea
surements by eliminating undesirable signals (such as harmonics)
from the measurement system. Suppression of such signals is particu
larly important in applications such as broadband reflection and
transmission measurements or slotted line measurements where har
monies generated by the signal source could otherwise impair mea
surement accuracy.

HP X870A, P870A Waveguide Slide-Screw
Tuners

Waveguide slide-screw tuners are used primarily for correcting dis
continuities or for "matching" waveguide systems. HP X870A covers
8.2-12.4 GHz in WR 90 waveguide and HP P870A covers 12.4-18.0
GHz in WR 62 waveguide. Both can correct a SWR of 20 to a value
of 1.02, with a maximum loss of 2 dB.

HP 360 Series Coaxial Filter Specifications

Ordering Information
HP X870A Waveguide tuner
HP P870A Waveguide tuner
HP P932A Waveguide harmonic mixer
HP l0514A Double Balanced Mixer (0.2-500 MHz)
HP l0534A Double Balanced Mixer (0.05-150 MHz)

Price
$800
$830
$885
$168
$121

Cut-off Overall Shipping
HP Frequency Insertion SWR Length Weight

Model (MHz) Loss Rejection Impedance Maximum Connectors mm(in) kg (Ib) Price

360A 700 50n <1.6 to N(m,f) 276 0.9 $400
less than Greater within (10.9) (2)

1d8 than 50 dB 100 MHz
3608 1200 below at 1.25 50n of cut-off N(m,f) 183 09 $400

0.9 times times (7.2) (2)
cut-off cut-off

360C 2200 frequency frequency 50 n <1.6 to N(m,1) 274 0.9 $330
within (108) (2)

200 MHz
of cut-off

3600 4100 50n <1.6 to N(m,t) 187 0.45 $330
within (74) (1)

300 MHz
of cut'off

T fF"II SP"d LHP 362 WavegUi e OW ass I er peCI Ica Ions
Passband Shipping

HP Passband Stopband Insertion Stopband SWR Waveguide Equivalent Length Weight
Model (GHz) (GHz) Loss Rejection Maximum Size Flange mm(in) kg (Ib) Price

X362A 8.2·12.4 16·37.5 1.5 WR 90 UG·39/U 136 09 $1150
(5.4) (2)

P362A 12.4-18.0 23-54 <1 dB At least 1.5 WR62 UG·419/U 94 037 $1150
40dB (3.7) (130z)

K362A' 18.0·265 31-80 1.5 WR42 UG·595/U 64 015 $975
(2.5) (5.3 oz)

R362A' 26.5-40.0 47-120 <2 dB >35 dB 1.8 WR28 UG·599/U 42 0.11 $975
(17) (4oz)

'Circular Flange Adapters: For K·Band, specify HP 11515A (UG·42S/U). For R-Band, specify HP 11516A (UG·3BI/U). $210



MICROWAVE TEST EQUIPMENT
Coaxial Switches

Models 8761A1B, 33311B/C, 33312B, 33313B

PORT C

HP 8761A Option 001

PORT 2PORT 1

A

Typical Matrix Application

foafFn
1 2 3 4

HP 333138
Wiring Diagrams

HP 333128

Irffnl
HP 333118

SWR
Frequency 7i11m I N I SMA

dc·l2.4 GHz 1.15 (1.20) I 120 (1.25)
I

1.30 (1.30)
dc·IS GHz 1.20(1.25) 125 (1.30) 1.35 (1.35)

SWR in parenthesis applies to switch with built·in termination

Option Code Connector Type Option Code Connector Type

0 N(I) 4 APC-] for UT·250 Coax

I N(m) 5 SMA (I)

2 APC.] 6 SMA (m)
wfThreaded sleeve

3 APC·] ] 500 Termination
w/Coupling nut

Life: > 1,000,000 switchings.
Size: 54 H x 53 W x 14 mm D (2.13" x 2.13" x 0.56") excluding
connectors and solenoid terminals.
Weight: net, 88 gm (0.2 Ib). Shipping, 220 gm (0.5 Ib).
Options: 0 II, 5-volt solenoid voltage. (HP 33311 BJ 12Bj 13B only)

HP 8761A1B Specifications
Characteristic impedance: 50 ohms.
Frequency range: dc to 18 GHz.
Standing-Wave Ratio

Insertion loss: <0.5 dB, dc to 12.4 GHz; <0.8 dB, dc to 18 GHz.
Isolation: >50 dB, dc to 12.4 GHz; >45 dB, dc to 18 GHz.
Power: 10 W average, 5 kW peak; built-in termination rated at 2 W
average, 100 W peak.
Switching energy: 1.5 W for 20 ms (permanent magnet latching).
Solenoid voltages (dc or pulsed): 12 to 15 Y, HP 8761A; 24 to
30Y, HP8761B.
SWitching speed: 35 to 50 ms (including settling time).
Life:> 1,000,000 switchings.
Size: 41 H x 38 W x 38 mm D (1.6" x 1.5" x 1.5") excluding connec
tors and solenoid terminals.
Weight: net, 140 to 220 gm (0.3 to 0.5 Ib). Shipping, 220 to 300 gm
(0.5 to 0.7 Ib).

How to Order HP 8761A1B Switches
Specify solenoid voltage and connectors (including built-in 50-ohm

termination) by the alphabetic suffix on the switch model number and
the appropriate three-digit option number.

A Model: 12-15 Y Connector Option Number 0 0 1
B Model: 24·30 Y (See table) Port 1 Port 2 Port C

Price

Each $295
Each $285

add $35
Each $570
Each $540
Each $615
Each $585
Each $655
Each $620
Each $750
Each $710

NjC

Ordering Information
UP 8761AJ8 order must include option number
UP 8761AJ8 Coaxial Switch (quantity 1-9)
UP 8761AJ8 Coaxial Switch (quantity 10-24)
UP 8761AJ8 Coaxial Switch with 50-ohm termination
UP 333118 Coaxial Switch (quantity 1-9)
UP 333118 Coaxial Switch (quantity 10-24)
UP 333128 Coaxial Switch (quantity 1-9)
UP 333128 Coaxial Switch (quantity 10-24)
UP 333138 Coaxial Switch (quantity 1-9)
HP 333138 Coaxial Switch (quantity 10--24)
UP 33311C Coaxial Switch (quantity 1-9)
UP 33311C Coaxial Switch (quantity 10-24)
Option 011, 5v solenoids for HP 33311BJ12BJ13B

HP 8761A/B Coaxial Switches
The HP 8761 is a single-pole, double-throw Coaxial Switch with

low standing-wave ratio, low insertion loss, and excellent isolation
from dc to 18 GHz. Mechanically, the switch is a break-before-make
type controlled by a latching solenoid. Any of seven coaxial connec
tors, or a 50-ohm termination, may be specified for each port.

HP-IB Compatible
The HP 33311BJC, 33312B, 33313B, and the 8671AJB Switches

can be remotely controlled by the HP-IB with either the HP 11713A
AttenuatorJSwitch Driver or the HP 59306A Relay Actuator. See
the catalog index for page reference.

HP 33311B/C, 33312B, 33313B Specifications
Frequency Range

HP 333118/128/138: dc to 18 GHz.
HP 33311C: dc to 26.5 GHz.

SWR (50 ohm characteristic impedance)
HP 333118/128/138: <1.25, dc to 12.4 GHz; 1.5, 12.4 to 18
GHz.
HP 33311C: <1.3, dc to 10 GHz; <1.5, 10 to 16 GHz; <2.3, 16 to
26.5 GHz.

Insertion Loss
HP 333118/128/138: <0.25 dB, dc to 2 GHz; <0.5 dB, 2 to 18
GHz.
HP 33311C: <0.25 dB, dc to 2 GHz, < 0.5 dB, 2 to 10 GHz;
<0.8 dB, 10 to 16 GHz; <1.4 dB, 16 to 26.5 GHz.

Isolation
HP 333118/128/138: >90 dB, dc to 18 GHz.
HP 33311C: >90 dB to 12.4 GHz; >85 dB, 12.4 to 18 GHz;
>50 dB, 18 to 26.5 GHz.

RF Connectors
HP 333118/12B/138: SMA female.
HP 33311C: (3) APC-3.5 female (SMA compatible).

Power: 1 W average, 100 W peak (10 /LS duration).
Solenoid voltage (de or pulsed): 24 volts. Diode protected to re
duce voltage transients.
SWitching speed: <30 ms (including settling time).

HP 33312B, 33313B Coaxial Switches
HP 33312B (4-port) and 33313B (S-port) Coaxial Switches are

highly-flexible components useful for a variety of automated micro
wave switching applications. They can serve as "transfer switches" to
insert or remove a component from a signal path. They can switch
from a calibration "through-path" to insert a device-under-test at a
system test port. Finally, they can be used as shown above as an inter
section matrix switch element. HP 33312B features one internal 50
ohm load to terminate an inactive port, while HP 33313B brings all S
ports to 5 connectors. Insertion loss, SWR, isolation, and solenoid
drive power are all similar to the HP 33311BJC Switches. Ask for
Application Note 332 for more information on MW switching.

HP 33311 B/C Coaxial Switches
The HP 33311 Band 33311C are high-isolation, single-pole,

double-throw Coaxial Switches with excellent reliability, repeatabili
ty, and performance. They are designed for use in 50 f! systems and
have internally-switched 50 n terminations which results in all ports
being matched. The switches are controlled by magnetic latching so
lenoids and switching current is automatically cut off when switching
is complete.



FIBER OPTIC TEST EQUIPMENT
General Information

Graded Index Fibers. These feature a core
having a non-uniform cross-sectional refrac
tive index, which usual1y approximates a par
abolic curve. The profile of these fibers
reduces dispersion considerably, thus yield
ing bandwidths of I G Hz x km. Graded index
fibers are frequently used in systems where
medium data rates with superior transmis
sion quality is demanded.

Monomode Fibers. Installed when the fast
est data handling rates are required.
Monomode fibers feature bandwidths of up
to several Gigabits. For this reason, they tend
to be used typically in long-haul telecommu
nications systems where a high data handling
capacity is mandatory.

The construction of the monomode fiber is
similar to that of the step-index fiber; the dif
ference being that the core is so smal1 (ap
proximately 8 urn), that only one mode can
propagate - thereby eliminating multimode
dispersion.

Probably the most remarkable fact about the
evolution of fiber optics has been their rapid
market growth. Design work began some
twenty years ago, with trial projects carrying
live telephone traffic being instal1ed ten years
later. Today, optical fibers are mass-pro
duced for many applications worldwide.

Technical Background
In general, al1 fiber optic systems incorpo

rate the following elements: light source
(LED or laser), optical fiber and receiving
device (PIN-diode or APD) - all of which are
linked by connectors or splicers. There exists
a huge variety of systems for digital or analog
applications, for point-to-point or network
configurations, for short distance or long
haul connections; illustrating the great versa
tility of fiber optic technology.

Light Sources
Light Emitting Diodes (LED's) are prima

rily used in short (IOkm max.) systems with
bit rates below 100MHz. Their transmission
capacity is limited by a broad emission spec
trum and a low coupling efficiency. LED ad
vantages are simple drive electronics, good
reliability and low price.

Semiconductor lasers, on the other hand,
feature a narrow spectral width and an excel
lent coupling efficiency, yielding transmis
sion capacities 10 tl' 100 times higher than
LEOs. Thus, lasers permit the realization of
repeaterless data transmission over great dis
tances.

Optical Fibers
Inside the fiber propagating light is totally

reflected at the core/cladding boundary due
to corresponding differences in the refractive
indices.

Fibers employed as transmission media
fall into three categories:

Step-Index Fibers. The refractive indicies
of core and cladding change in the form of a
step function. Step-index fibers have a com
paratively simple manufacturing process and
are suitable for short distance connections
with low data rates. Their low bandwidth can
be attributed to multimode dispersion,
caused by the difference in total path lengths
within the waveguide.
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Receiving Devices
Photodetectors, such as PIN-diodes, and

Avalanche Photodiodes (APD's) convert the
light back into an electrical signal for further
processing. Today, the majority of short-haul
optical systems employ the PIN diode as the
receiving element because it exhibits a large
bandwidth (Gigabits). This property is com
bined with favorable linearity and high sta
bility. When increased sensitivity is of
concern (long-haul systems for instance), the
APD is preferred. Owing to its non-linearity,
this device is appropriate for purely digital
applications, while the PIN diode can be
used in both analog and digital systems.

Wavelengths
Short wavelengths (800 to 850 nm), de

spite typical fiber attenuation properties of 4
dB/km, are easier to handle and more eco
nomical to implement than long wavelengths.
For this reason, shorter wavelengths are pop
ular in commercial systems, where short dis
tances and low transmission capacities
prevail (e.g. local area networks, computer
interfaces, military equipment and industrial
electronics) .

Greater wavelengths (around 1300 nm),
are employed chiefly in long-haul telecom
munication systems. In this application, the
significantly reduced attenuation properties
(0.6dB/km) translate directly into greater
transmission distances.

A number of projects are currently investi
gating the feasibility of transmissions in the
1550 nm range, where losses as low as 0.2
dB/km are expected to be achieved soon.



FIBER OPTIC TEST EQUIPMENT
General Information

Fiber Optic Test
Environments

HP's line of fiber optic test equipment of
fers new measurement capabilities for labo
ratory and manufacturing engineers in a
number of different application areas.

computers
The increasing sophistication of computers

and their distributed services, prompted by
the need for greater data handling capabilities
and higher memory densities, has resulted in a
demand for fiber optic systems. Major appli
cation areas include the mutual interfacing of
central processors, the linking of them to pe
ripheral devices, and the data transmission
within the mainframe. Reduced bit errors 
free from environmental interference - are as
sured.

Local Area Networks
The development of Local Area Networks

has been stimulated by the availability of
low-cost, intelligent, digital terminal hard
ware and the trend towards distributed data
acquisition and processing. Here also, optical
fibers serve as the transmission medium in
networks which may be configured as ring,
star or bus structures. Such systems are pri
marily installed in business environments to
support office operations, manufacturing fa
cilities or private automatic branch ex
changes; they all take advantage of the
absence of crosstalk, electromagnetic inter
ference and echoes - often a problem in twist
ed pair and coax systems.

Industrial Electronics
Industrial environments represent an ideal

market for numerous fiber optic applications.
Examples include power plants, railroad net
works and the metal industry, where data ac
quisition, control and process signals need to
be transmitted, without being affected by
high energy fields.

Some automobile and aircraft manufac
turers have begun to install optical fibers in
stead of copper cables to increase safety and
reliability, and to save weight.

Fiber optic sensors are gaining importance
in hazardous environments to monitor chem
ical, biological and physical processes.

Telecommunications
The telecommunications industry has tra

ditionally been the sphere of greatest interest
and highest investment for fiber optics tech
nology. The majority of resources are em
ployed to investigate, design and install new
information transfer and processing equip
ment; long-haul transmission systems (sub
marine fiber optic cables linking continents,
for example), and networks in high-traffic
environments.

Measurement Tasks
Designers, manufacturers and end-users of

fiber optic components, modules or systems
face a large variety of measurement tasks.
These tasks range from purely physical mea
surements, such as fiber geometry or numeri
cal aperture, to system performance tests in
the time or frequency domains.

In design and production, fiber optic sys
tems require stimuli for the thorough evalua
tion of individual system elements. The
stimuli may be employed to characterize the
effect of passive components in the signal
path, with all signal parameters being select
able, so that lifelike conditions can be simu
lated. Furthermore, the stimulus is often
used in lieu of the existing light source for
system optimization or for measuring the re
ceiver's critical parameters at absolute lim
its.

Testing the sensitivity of receivers or defin
ing pulse response demands a stimulus like
the HP 81 50A Optical Signal Source. With
the aid of this instrument, the user can per
form parametric tests at calibrated optical
levels, under fully-specified and precisely
controlled controlled conditions.

Transmitting Receiving
Device Device
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The HP 8150A and HP 8151A can be
used to evaluate fiber optic devices,
modules and systems.

Undoubtedly one of the most important
and commonly performed measurement is
that of optical power levels. The transmission
of energy from one point in the system to an
other makes the verification of power levels
during design, manufacturing and operation
al cycles essential. Such tests determine the
magnitude of power emitted by a light source
(laser, LED), and the power lost due to con
nectors, splices and fiber inhomogenities.
Hence, optical power meters tend to be the
most widely used instruments for general
purpose applications.

The HP 8J51A Optical Pulse Power
Meter is an excellent tool for verifying ana
log and digital power level parameters in
terms of peak and average power.

HP's Fiber Optic Test
Solutions

Hewlett-Packard's fiber optic test equip
ment extends testing in the optical domain
from functional checkout to parametric per
formance analysis in the lab, production test
ing, incoming inspection and quality
assurance.

The HP 8150A Optical Signal
Source

The HP 8l50A delivers accurate and re
peatable, calibrated signals for evaluating
the performance of fiber optic components
and receivers. Its main element is an electri
cal-to-optical transducer which can be modu
lated by signals from DC to 250 MHz. This
large bandwidth, coupled with variable
transducer gain, caters for major network re
quirements, industrial links and a number of
short-haul telecommunication systems.

The HP 8150A offers an output power
range between I nW and 2 mW. Thus, very
small, attenuated signals for receiver sensi
tivity testing can be generated in addition to
the higher outputs required for overall sys
tems test.

HP's fiber optic test equipment offers
new ways to perform parametric tests
with reliable and repeatable results.

The HP 8151A Optical Pulse Power
Meter

The HP 8l5lA performs precise power
measurements, enabling the user to perform
comprehensive characterization of fiber optic
components and transmitters. Its unique
peak and average power level measurement
capability allows the user to determine the
upper and lower power levels of optical sig
nals.

A new dimension in optical power mea
surements is added by the HP 8151A's 250
MHz transducer. Its electrical output signal
corresponds directly to the optical input, and
can be applied to an oscilloscope or other in
struments for the accurate evaluation of real
time signals.

For interfacing the HP 8151 A to the opti
cal source to be characterized, an optical
head is required. The HP 81511A is for use
with short wavelengths, while the HP
815 12A covers long wavelength applica tions.

The HP 81519A Optical Receiver
This instrument is a high-performance

opto-electric converter with a bandwidth of
400 MHz and excellent linearity. It can be
used as an interface to standard electronic
test equipment or as a general purpose trans
ducer in fiber optic measurement setups.

Accessories
For fast, simple adaptation to the de

vice/system under test, a range of accessories
complements the above products.



FIBER OPTIC TEST EQUIPMENT
Optical Signal Source
Model 8150A

• EtO transducer capability with 250 MHz bandwidth
• Calibrated output power levels from 1 nW to 2 mW

• Built-in modulator (50 MHz)
• Wavelength 850 nm ± 15 nm

HP 8150A

The HP 8150A is a universal light stimulus for the parametric testing
of fiber optic components and systems having an 850 nm operating
wavelength. The instrument's transducer permits the conversion of
both digital and analog electrical signals into their optical
equivalents, up to a frequency of 250 MHz (-3 dB optical). The in
ternal modulator features additional capabilities which allow the HP
8150A to function as pulse/function generator with an optical output.

Optical

,>. 250 MHz ,,~ Out,IPulse/Function f----<>
Modulator E!O Transducer

Electrical Input

HP 8150A Blockdiagram

Calibrated output levels
The HP 8150A's calibrated optical output levels are selectable by

simply programming the desired values in the 1 nW to 2 mW wide
dynamic range. This facilitates design verification and manufacturing
testing, such as the performance evaluation of optical components
and receivers, where repeatable and reliable results are essential.
Since level parameter specifications refer directly to the open end of
the 2 m pigtail fiber, the user has access to well-defined signal condi
tions at the optical output port with which to perform reliable mea
surements.

To maintain signal fidelity and calibration accuracy, multiple feed
back loops control the optical path. Additionally, thc instrument's la
ser diode always operates within its linear region. This feature
contributes to extended lifetime and waveform purity.

. ..
SYSTEMS

Transducer
In the transducer operating mode, the HP 8150A can be adapted to

the user's needs in terms of absolute power levels, with its gain being
adjustable from 1.80 nW to 1.80 mW per Volt of electrical input.
Transition times of less than 2 ns ensure the gereration of clean, high
speed digital signals up to a frequency of 250 MHz. Its large
bandwidth and optical power range make the HP 8150A a suitable
tool for testing large optical systems.

Modulator
The modulator operating mode offers a straightforward method for

generating accurate, calibrated, repeatable power levels, by simply
programming high or low power values at the frontpanel, or via the
HP-IB, to a resolution of three digits. In addition, the mesial power
level (50% amplitude level) and extinction ratio values of signals are
selectable, allowing the user to simulate the attenuation effects of fi
ber optic systems. A rearpanel monitor output allows the user to view
the electrical signal responsible for modulating the transducer, via an
oscilloscope. The internal modulator further offers the choice of vari
ous waveforms with adjustable duty cycles and true pulses with varia
ble width. A host of other features, such as FM, AM and veo,
together with externally and internally activated operating modes
contribute to the versatility of the HP 8150A as a stimulus for fiber
optic system and automated bench applications.

Traceability and safety
The specifications of the HP 8150A are traceable to the NBS and

other national standard bureaus, such as PTB etc. The instrument is
equipped with a frontpanel high-quality Diamond optical output con
nector, which ensures repeatable measurement results and prevents
signal degradation, even after a large number of connections. The op
tical output has a numerical aperture of 0.2, and fiber dimensions of
50/125 urn (graded index), thereby offering easy adaptation for test
ing most fiber optic systems.

A set of features is provided in order to meet international safety
regulations. The secured optical output connector, for example, inter
rupts laser emission immediately thc fiber is disconnected. The
ON/OFF safety key, remote interlock facility and appropriate safety
labelling are other standard HP 8150A features which help eliminate
hazards to the operator.



FIBER OPTIC TEST EQUIPMENT
Optical Signal Source

Model 81S0A

Waveform characteristics
Sine (Normal mode, 50% d/c, Extinction ratio 1.18 to 5.00)
THO: :0; - 15 dB opt =< 3% (10 Hz to 49.9 kHz)
Harmonic signals:
< - 13 dB opt below fundamental (50 kHz to 999 kHz),
< - 10 dB opt below fundamental (I MHz to 50 MHz)
Triangle/Ramp non-linearity: ± 5%
Pulse and Squarewave
Transition times (10% to 90%): < 4 ns
Perturbations: < ± 10% of amplitude

Operating modes
Normal, Ext. Trigger* /Gate* /Width, lnt. Trigger*/Gate*
'Selectable (- 90°) start phase for haversine/havertriangle

HP 8150A Specifications
Optical characteristics
Wavelength: 850 nm ± 15 nm
Output: 50/125 urn graded index, multimode: N.A. 0.2

Transducer mode
Conversion range: 1.80 nW/V to 1.80 mW/V
Stability: ± 0.05 dB (l2h, ~T < ± 2°C)
Accuracy: ± I dB opt @ 30 Hz sine
Electrical input swing: 0.1 Vpp to 1.0 Vpp
Electrical input window: - 0.5 V to + 0.5 V
Input impedance: 50 Ohm
Offset compensation range: - 1.2 V to + 1.2 V

Bandwidth: dc to 170 MHz (@ - 1.5 dB opt),
to 250 MHz (@ - 3.0 dB opt)

Flatness: ± 0.25 dB opt (I Hz to 99.9 kHz),
± 0.5 dB opt (100 kHz to 9.99 MHz),
± 1.5 dB opt (10 MHz to 170 MHz)

THO: :0; 17 dB opt (10Hz to 49.9 kHz), :0; 2%
Harmonic signals (input 0.1 to 0.8Vpp):
:0; 15 dB opt below fundamental (50 kHz to 999 kHz)
S; 10 dB opt below fundamental (I MHz to 170 MHz)
Pulse response: < 2.0 ns; perturbations: < 15% of amplitude

Modulator mode (using internal pulse/function
generator)
Output power
High level: 1.18 nW to 2.00 mW; Low level: 1.00 nW to 1.01 mW
Mesial level: 1.09 nW to 1.10 mW;
Extinction ratio: 1.18 to 10.0
Accuracy High/Low/Mesial level: ± 1.0 dB opt @ 30Hz
Accuracy Extinction ratio: ± 20% @ 30 Hz
Flatness (Sine): ± 0.4 dB opt (I Hz to 99.9 kHz),

± 0.75 dB opt (100 kHz to 9.99 MHz),
± 1.0 dB opt (10 MHz to 50 MHz)

Timing parameters of internal modulator
Frequency
Range: I mHz to 50 MHz (3-digit resolution)
Accuracy· (pulse mode, 50% d/c): ± 3% below 100 kHz,

± 5% above 100 kHz
Jitter (pulse mode, 50% d/c): < 0.2% + 300 ps
Stability: ± 0.2% (I hour), ± 0.5% (24 hours)
Duty cycle (Sine, Triangle, Square, Haversine, Havertriangle)
Range: 10% to 90% (20% to 80% above I MHz, 50% above 10 MHz)
Resolution: I% steps
Accuracy: ± 0.5 digits (± 3 digits above I MHz)
Pulse width
Range: 10.0 ns to 950 ms (3 digit resolution)
Accuracy: ± 5% of setting ± 2ns
Jitter: 0.3% + 300 ps (0.2% for width 2. 10 us)
Repetition time for internal trigger/internal gate
Range: 100 ns to 950 ms (3 digit resolution)
Accuracy:· ± 5% of setting ± 5 ns
'Applies from 15°C to 3S'C, error increases 0.05% per °C outside this range

Output impedance: 50 ohms

Prices
$12900

$55

$32.50

$80

$60
$190

$40

Ordering information
HP 8150A Optical Signal Source
Opt 907: Front handle kit (stand-alone orders;
HPP/N 5061-0089)
Opt 908: Rack mount kit (stand-alone orders;
HP P/N 5061-0077)
Opt 909: Rack flange and handle combination kit
(stand-alone orders: HP PIN 5061-0083)
Opt 910: Extra operating and service manual
HP 81S00C: F/0 cable Diamond HFSI/pigtail
(supplied with instrument)
HP 154S7A: Cleaning kit (supplied with instrument)

HP-IB capability
All manual key operations except trigger level can be programmed.
Talk mode provides learn, status byte and error report capabilities.
Interface functions: SHI, AHI, T6, L4, SRI, RLI, PPO, DCI, DTI,
CO.

Auxiliary inputs and outputs
External input
Threshold: ± 10 V adjustable
Max. input voltage: ± 20 V; input impedance: 10 kohm
sensitivity: 500 mVpp
Min. pulse width: IOns
Trigger slope: selectable pos./neg./off
Control input
Max. input voltage: ± 20 V; input impedance: 10 kohm
Trigger output
Output levels: 0 to 2.4 V into 50 ohm (4.8 V into open)
Output impedance: 50 ohms
Monitor output (rearpanel)
Signal shape corresponds to optical output signal. Amplitude is pro
portional to actual extinction ratio (EXR), but not correlated to the
absolute output power level.
Output levels (Into 50 Ohms): 0 to I V (EXR = 10)

0.45 to 0.55 V (EXR = 1.18)

SensitiVity: I V for 1% deviation
Modulating frequency: dc to 20 kHz

(dc to 3 kHz for frequencies> 10 MHz)
Amplitude Modulation
Sensitivity: ± 2.5 V for 100% mod.

(+ 2.5 V, - 7.5 V for DSBSq
Modulating frequency: dc to 1 MHz
Pulse Width Modulation
Range: 10 ns to I s in 8 non-overlapping decade ranges; max. width
ratio 1:10
Sensitivity: ± 6.5 V typo for ratio 1:10
ModUlating Frequency: dc to 20 kHz
Voltage Controlled Oscillator
Range: 2 decades with 0.1 V to 10 V
ModUlating frequency: dc to I kHz

Auxiliary modes
Watt/dBm: power can be displayed as 'Watt' or 'dBm'
dB rei: for setting power relative to selected reference
STO/RCL: 8 complete operating states can be stored and recalled
Man: simulates external input
Compl: selectable normal/complement signal output
Disable: shutter interrupts optical signal path

General
Recalibration period: I year
Repeatability: factor 4 better than accuracy
Environmental
Storage temperature: - 40°C to + 65°C
Operating temperature: O°C to + 55°C
Humidity: 95% R.H., > O°C to + 40°C
Power: 100/120/220/240 Vrms; +5%, - 10%.48 - 66 Hz, 140 VA
Weight: net 121.5 kg (27 Ibs), shipping 16.5 kg (36.3 Ibs)
Size: 133H x 426W x 422D mm (5.2" x 16.8" x 16.6")

>15dBopt

10 MHz to 400 MHz

> 27 dB opt
>17dBopt

10 Hz to 10 MHzSignal·to-noise

Input 1 Vpp
Input 0.1 Vpp

Control Modes
Frequency Modulation: ± 5% max. deviation

For other fiber optic cables, see 'Fiber Optic Test Accessories' on
page 575



$ 55

$3250

Price
56300
$ 60

1) not valid lor HP 81512A 2) better specificatIOns lor HP 81511A

Transducer (opto-electric conversion)
Actual waveform depends on measurement range. Calibrated for 850nm
(HP 8151IA)/1300nm (HP 81512A).
Conversion Accuracy (for 30Hz squarewave)

1) for HP 81511A only 2)150MHz for Hp 81512A 3)better specifications for HP 81511A

Pulse response
Transition time: S; 2 ns full b/w (S;3 ns for HP 8l512A)
Perturbations: S; 10% of amplitude
HP-IB capability
Interface functions: SHI, AHI, T6, L4, SRI, RLI, PPO, DCl, DT!, CO
General
Recalibration reriod: I year
Environmenta

Storage temperature: - 40°C to + 70°C
Operating temperature: O°C to +55°C.
Humidity: 95% R.H., > O°C to + 40°C

Power: 100/120/220/240 Vrms; +5%, -10%, 48 to 66 Hz, 100 VA max.
Weight HP 8151A: net 8 kg 07.5Ibs), shipping 10 kg (221bs)

HP 81511A: net 1.3 kg (2.9 Ibs), shIppmg 2 kg (4.41bs)
HP 81512A: same as for HP 8ISI IA

Size: HP 8151A: I40H x 220W x 5300 mm (S.7" x 9" x 21.6")
HP 81511A: 60H x 96W x 2000 mm (2.S" x 3.9" x 8.1")
HP 81512A: same as for HP 8ISIIA

Ordering information
HP 8151A Dptical Pulse Power Meter
Opt 910: Extra operating and service manual
Rack Mount options see Datasheet
Opt 907: Front handle kit
(stand·alone orders HP P/N S061-0089)
Opt 908: Rack mount kit
(stand-alone orders HP P/N 5061.0057)
HP 8151IA Optical Head 550 to 950 nm $2600
HP 81512A Optical Head 950 to 1750 nm $4200
Note: The HP 8151A cannot be used without an optical head and connector adapter. For connec·
tor adapters and cleaning kil, see 'Fiber Optic Test Accessories' on page 575

SYSTEMS

Accuracy' (applies to linear display in Watt rei to calibration)

Range Conversion Accurac~ of Bandwidth rms Noise
[dBm] Factor DC COnVel110n wlo Lowpass [dBm)
+10' IV/IOmW' ±O.3d~" ±10mV' DC-250MHz' -20'

0 IV/lmW ±O.3d ,±IOmV DC-250MHz' -20'
-10 IVI. 1m\\! ±035d~:, ±20mV DC-250MHz' -30
-20 IVlIOuW ±O.3dB", ±20mV DC-10kHz -40'
-30 IV/luW ±O.3dB", ±ZOmV DC-6kHz -50'
-40 IVl.luW ±0.3dB,,, ±20mV OC-IkHz' -60'
-50 IViIOnW ±0.3dB." ±50mV' DC-1kHz' -60'
-60' IV/lnW ±0.3dB,,, ±20mV' DC-4kHz' -70'

,
Range HljLo Peak Power Average Power
[dBm] ± (of read + Flatness ± (of read +

counts) counts)
+10 " 0.3dB,", +5 ZOOHz-9.99MHz: O.1dB", +5

±0.4dB", of am~I.'
0 03dB", +30' tOMHz-99.9M z 0.1 dB,", +5

-10 0.35dB,", +50
±0.8dB,", of ampl.'

O.1dB", +5
Bandwidth

-20 O.ZdB,,, +10 10kHz O.ldB ,+5
-30 O.2dB", +10 6kHz O.ldB" +5
-40 0.2dB ,+20' 1kHz' 015dB:;"+I0'
-50 OZdB:;, +50' 1kHz' 0.2dB ,+50'
-60 ' 0.3dB", +80' 4kHz' OZd~;" +50'

HP 81510A

HP 81511A and HP 81512A Optical Heads
These products complement the operation of the HP 8151 A Optical

Pulse Power Meter. The HP 81511A Optical Head is for use at operating
wavelengths between 550 and 950 nm (calibrated for 850 nm), and the
HP 81512A for use between 950 and 1750 nm (calibrated for 1300 nm). It
should be noted that the HP 81SIA cannot be operated without an optical
head. All heads carry interface adapters for fiber connectors (Standard
'Diamond', optional NEC/D3, and others) and bare fibers. The manual
microdrive facilitates the optimum coupling of the fiber end to the PIN
diode in the head. The HP 8151A's frontpanel trend meter assists in deter·
mining this coupling position.

A calibration grid on top of each optical head indicates any typical cor
rection factors to be entered into the HP 81S1 A for operating wavelengths
other than that at which the head is calibrated. Thus, the HP 81SIA can
be adapted to operate at any wavelength in the S50 to 1750 nm range.

Optical power measurements
Parameters measured: high, low, and mesial power levels, amplitude,

extinction ratio, average power
Measurement range: HP 81SI1 A: + 10 dBm to -60 dBm; HP 81S12A:

odBm to -50 dBm
Resolution: 3 digits (watts), I pW min.,

4 di its (dB), 0.01 dB min.

HP 8151 A Specifications

Optical characteristics of HP 81511A181512A Optical
Heads
Wavelength range HP 81511A: SSO to 950 nm, cal for 8S0 nm

HP 81512A: 950 to 1750 nm, cal for 1300 nm
Maximum core diameter: HP 81511A: 200um; HP 81512A: 100um

The HP 8151 A, in combination with the HP 81511 A/81512A Optical
Heads, is a response measuring instrument for the level characterization
of fiber optic components, modules and systems. In addition to performing
average power measurements, the HP 8151 A allows the user to accurately
determine upper and lower peak power levels· important in digital appli
cations. This feature is also useful for applications where non-repetitive or
non·identical signals need to be evaluated, or where threshold levels are to
be determined. The instrument's versatility is further enhanced by capa
bilities which allow the user to measure the amplitude, mesial power and
extinction ratio of a signal.

The instrument's transducer has a frequency range of 250 MHz, and
outputs an electrical signal which corresponds directly to the optical input
waveform. The transducer output can be applied to other instruments for
further processing, or displayed on an oscilloscope, for example. By using
the transducer, timing related measurements as functions of optical power
(e.g. propagation delay versus power) are possible.

HP-IB programmability is a standard feature of this instrument, there·
by giving the user total remote control of all power meter functions.



FIBER OPTIC TEST EQUIPMENT
Optical Receiver

Model 81519A

• Calibrated OlE conversion
• dc to 400 MHz bandwidth
• ± 0.3 dB opt conversion accuracy

'Can be customized by user "Supplied With HP 61511A161512A

'50/125 urn, G.I. supplIed WIth HP 8150A

Fiber Optic Test Accessories

Price
$2700
$ 20
$ 40
$ 75
$ 246

Ordering information
HP 815191\ Optical Receiver
Opt 910: extra operating and service manual
HP 15475A Cleaning Kit
HP 5040-9345 Connector Adapter Case
HP 9300-1094 Safety Glasses

HP 9300-1094 Safety Glasses
For eye protection from possible ocular hazards resulting from ex

posure to high-intensity, short wavelength laser emissions.

HP 15475A Cleaning Kit
The kit consists of cleaning brush, tissue and tape etc. to clean the

optical surfaces of fibers and lenses. It is supplied in a plastic carrying
case. This kit is supplied with the HP 8150A Optical Signal Source.

HP 5040-9346 Connector Adapter Case
The case conveniently holds up to six connector adapters for safe

storage. The wooden box is lined with foam cushion which is custom
formed to fit the adapter dimensions.

Adapter Configuration Model No. Price
Diamond HFSI HP 81510A $200
NEC 04 HP 81510B $100
Amphenol 906 HP 81510E $100
HPSMA HP 81510F $100
NTIlFC HP 815100 $100
Western Electric HP 81510H $100
F&G HP 81510J $100
Stratos 430 HP 81510K $100
AMP/SMA HP 81510N $100
Blank HP 81510Z' $ 40
Pigtail 50/125 urn HP 81510C" $170
Pigtail 2001250 urn HP 815100 $170
Optical Base Plate HP 81510Q I 60

Connector adapters
Exchangeable adapters, for use with HP 81511A/81512A Optical

Heads simplify fiber connection. This is achieved by a receptacle that
serves as a plug-in for cables with a mating connector. Or, if the user
prefers, bare fiber adapters can be employed. The table below indi
cates adapter types available or in preparation

Cable Configuration Model No. Price
Diamond to HFSI HP 81500A $370
Diamond to NEC 04 HP 81500B $230
Diamond to Amphenol 906 HP 81500E $350
Diamond to Diamond HFS-24 (SMA) HP 81500F $350
Diamond to FC HP81500G $500
Diamond to F&G3702 HP 815001 $350
Diamond to Stratos 430 HP 81500K $350
Diamond to AMP/SMA HP 81500N $350
Diamond to Pigtail HP 81500C' $190

Interface cables
A set of interface cables which enable easy connection of the HP

8150A to the device under test is available. One end of the 2 m optical
cable is terminated with the standard Diamond HFSI (this end con
nects to the HP 8150A). The other end can be selected from the fol
lowing:

HP 81519A Specifications

Optical characteristics
Wavelength range: 550 to 950 nm, cal for 850 nm
Input: Adapts to core diameters up to 80 urn; N.A. ::; 0.2
Input swing: I mW (min. low level 0 mW, max. high 1.5 mW)
Input connector: Diamond HFSl; connector uncertainty: ± 0.1 dB

General
Environmental

Storage temperature: - 40°C to + 70°C
Operating temperature: O°C to + 55°C
Humidity: 95% R.H., > O°C to + 40°C

Power: lIS /230 Vrms, + 10%, - 22%, 48 to 66 Hz, 16 VA max.
Weight: net 1.7 kg (3.6 lbs), shipping 2,4 kg (5 Ibs)
Size: 95H x 105W x 3450 mm (3.8" x 4.3" x 13.6")

Transducer characteristics
Conversion,opto/electric

Conversion gain: - 1 V/ mW
Accuracy: ± 0.3 dB opt ± 10 uW(@ 30 Hz)
Small signal bandWidth: dc to 400 MHz (@ - 3.0 dB opt)
Flatness of conversion: ± 0.35 opt (dc to 150 MHz)
NEP: < 700 nW (rms); Distortion: typ <- 20 dB opt (40 dB el.)

Output (into 50 Ohm)
Range: + 0.5 V to -0.5 V; Output impedance: 50 Ohm ± 2%

Response
Intrinsic risetime: ::; 1.1 ns; Perturbations: < 10% of amp!.

The HP 81519A is a linear transducer which converts optical signals
into their electrical equivalents. The instrument is designed as a front
end interface to conventional electronic test equipment and as a general
purpose receiving device for testing fiber optic modules and systems.

The Optical Receiver employs a PIN diode as receiving element and
is calibrated for operation at a wavelength of 850 nm, with an opera
tional range between 550 to 950 nm. The characteristic curve on top of
the instrument indicates transducer gain in this range.

With the wide demodulation frequency band of DC to 400 MHz and
an intrinsic transition time of less than 1.I ns, the HP 81519A is a
valuable tool for testing fiber optic devices in computer, local area net
work and aerospace applications. When operating in conjunction with
other equipment, measurements such as pulse response and bandwidth
in the time and frequency domains can be performed accurately. Con
necting the HP 81519A to an oscilloscope, for example, makes per
formance analysis an easy task. In addition, the adjustable offset
compensation feature allows the user to conveniently adapt the instru
ment's operating range to any optical input condition between 0 and I
mW.

HP 81519A



POWER METERS
Power Measurements

Figure 1. Power sensors and attenuators calibration system.

,
~----."

HP 8480 Series
Power Sensor
Under Test

Calibration systems similar to the HP 436A
E40 have been in use for several years at key
Hewlett-Packard calibration laboratories
throughout the world.

Figure 1 shows the system configuration.
In operation, for power meter calibration,
test signals are standardized against a spe
cially calibrated power sensor standard. The
sensor to be calibrated is compared against
the standardized signals and a calibration
chart is plotted.

The system is also ideal for attenuation
calibration. The accuracy and linearity of
power meters plus the low SWR of power
sensors offer attenuation accuracy surpassed
only by error correcting automatic network
analyzers.

The reports for Cal Factor and attenuation
are printed in either tabular or graph form
and they include the calibration uncertainty.
Coaxial power sensors and attenuators can
be calibrated from 100 MHz to 26.5 GHz in
3 bands, 100 MHz to 2 GHz, 2 to 18 GHz,
and 18 to 26.5 GHz. Waveguide thermistor
sensors can be calibrated in X, P, and K
bands.

Literature
Application Note 64-1, Fundamentals of

RF and Microwave Power Measurements,
deals with the general theory of microwave
power measurements. It covers the basic
principals of measurement, calculation of
measurement uncertainty, traceability, etc.

Application Note 64-2, Extended Applica
tions of Automatic Power Meters, discusses
an automatic power meter system for mea
suring attenuation gain saturation and the
calibration factor of power sensors.

Application Note 196, Automated Mea
surements using the 436A Power Meter, con
tains several typical uses of the 436A with
the HP-IB interface bus. All of these applica
tions notes and a coaxial and waveguide cate
log are available without charge. See page
757.

HP 116920
Dual Directional
Coupler

HP8492A
10 dB HP 8481A

roIl:1.---~.., Atten Standard

pct:CJ>----1

HP8672A
Synthesized
Signal Generator

Automatic Systems to
Calibrate Power Sensors
and Attenuators

Power sensors and attenuators, in most
cases, are the standards against which signal
levels are compared. For this reason, it is es
sential that they be periodically recalibrated
to maintain measurement integrity. Power
sensors and attenuators are calibrated by ei
ther a highly accurate and fast, but expensive
automatic network analyzer or by an eco
nomical, manual, but slow and tedious sys
tem. There is very little calibration capability
offered in between. But now, HP offers an au
tomatic power sensor and attenuator calibra
tion system, the HP 436A-E40. The heart of
this system is a power meter based reflectom
eter controlled by the HP-85 computer.

dBm on pulses with widths from 100 na
noseconds to CWo

The HP 8900C is an economical analog
power meter calibrated in watts and dBm.
The HP 8900D has an easy to read 3Y2 digit
display calibrated in watts. Both of these
peak power meters work with the HP
8481lA peak power sensor that conveniently
detaches from the meters for storage, re
calibration, or replacement.

The HP 8900C/D meters feature two
modes of operation, Direct and Compare. In
the Direct mode, the meter automatically
measures and displays the maximum RF
power.

In the Compare mode, an oscilloscope and
a meter front panel control are used to mea
sure power at arbitrary points on the pulsed
waveform. In this mode, the detected pulse
train and an accurate reference line, supplied
by the HP 8900C/D, can be simultaneously
displayed on the oscilloscope CRT. The front
panel control moves the reference line up or
down with respect to the detected waveform.
The user can then measure power at any de
sired point on the waveform by simply mov
ing the reference line to tha t point.

Peak Power Meaaurements
A frequent requirement in microw.ave

work is the measurement of peak power In a
periodic pulse. Rather than calculate peak
power from an average power measurement,
it would be more convenient to measure peak
power directly. Hewlett-Packard produces
two versatile instruments that accurately and
conveniently measure peak power from 50
MHz to 18 GHz, and from 0 dBm to + 20

Average Power
Measurements

At microwave frequencies, power is the
best measure of signal amplitude because,
unlike voltage and current, power remains
constant along a lossless transmission line.
For this reason, power meters are almost in
dispensable for microwave measurements.
Typical applications include monitoring
transmitter power levels, calibrating signal
generators, leveling signal sources, and mea
suring transmission characteristics of un
known devices.

To satisfy the requirements of this broad
range of applications Hewlett-Packard has
developed a family of general purpose micro
wave power meters and power sensors. The
power sensors use a diode, thermocouple, or
thermistor as the power sensing element, and
it is important to understand the merits of
each of these sensors before choosing a par
ticular power meter.

Power Meters and Sensors
Hewlett-Packard makes five average-read

ing power meters. The HP 438A is a dual
channel power meter designed for ATE sys
tems applications. The HP 435B and the
436A are analog and digital meters, which
are designed to operate with HP's line of
thermocouple and diode power sensors. The
HP 432 power meters are designed to operate
with HP's line of thermistor mounts: the HP
432A is an analog power meter, and the HP
432B is digital with BCD output.

Thermocouple power sensors are generally
preferred for measuring power because they
exhibit lower SWR and wider dynamic range
than previously used thermistor elements.
Low SWR is directly responsible for superior
accuracy since mismatch errors are lower.

Thermocouple sensors (HP 8481, 8482,
8483, 8485A, R8486A, Q8486A) are availa
ble from 100 kHz to 50 GHz and range from
-30 dBm to +44 dBm. The HP 8484A diode
sensor operates with the same meters and ex
tends the input level down to -70 dBm. This
sensor uses a Low-Barrier Schottky Diode to
achieve exceptional 100 pW (-70 dBm) sen
sitivity and low noise and drift. Because the
diode is always operated in its square law re
gion (voltage out power in), the HP 8484A
can be used to measure the true power of
complex as well as CW waveforms.

Thermistor power sensors (HP 478A,
486A series) operate with the HP 432A and
432B power meters. Since these power me
ters are based on balanced bridge principles,
they are used whenever a direct dc-sub~t.itu

tion technique is required. In additIOn.
waveguide thermistor mounts are available
from 8.20 to 40 GHz.



• Ideal for ATE applications
• Dual power sensors
• Innovative ratio & difference measurements

POWER METERS
Power Meter

Model HP 438A

HP 438A

DESIGNED FOR

MATE
SYSTEMS

Accessories
Furnished: HP l1730A, 2 each, 1.5 metre (5 ft) power sensor cables.
Power cable, I each, 2.4 metres (7.5 ft). Mains plug matches destina
tion requirements.
Available: To select non-standard lengths for power sensor cables,
select option 004 (delete sensor cables) and order as required from
HP I I730A-F, power sensor cables. Lengths are available from 1.5
metres (5 ft) to 61 metres (200 ft).

HP 11730A-F Power Sensor Cables
The HP 11730 series power sensor cables are for use with the HP

435B, 436A, and 438A power meters and the HP 8480 series thermo
couple and diode power sensors. These cables are designed to reduce
RFI effects on low power readings with an improved shielding design
in the cable itself. Cables may be ordered individually or in pairs in
any combination desired for single and dual channel measurements.

The HP 11730A cable is the standard cable for the HP 435B,
436A, and 438A (2 cables shipped) meters. To order a non-standard
cable, select Option 004 for the meter in question, and order the de
sired cable from below.

General
Display: four digit display (five digits in high resolution mode) with
20% over-range capability on all ranges. Annunciators to indica te
measurement mode, Cal Factor, offset value, fixed or automatic
range and filter values, and error conditions.
Recorder output: linearly proportional to power in watts. One volt
corresponds to full scale; 1kfl output impedance, BNC rear panel fe
male connector.
Line voltage: 100, 120,220 or 240 Vac +5% -10%. 100 and 120
volts, 48 to 66 Hz and 300 to 440 Hz. 220 and 240 volts, 48 to 66 Hz
only.
Power requirements: 65 VA, 35 watts, maximum.
Weight: net, 5.9 kg (13 Ib). Shipping, 9.1 kg (20 lb).
Dimensions: 89 mmH x 213 mmW x 418 mmD (3.5 x 8.4 x 16.8 in).
HP-IB interface codes: SH I, AH I, TS, TEO, L4, LEO, SR I, RL I,
PPI, DCl, DTi, CO.

The HP 438A Power Meter is a dual channel power meter designed
specifically for ATE systems. The compact front panel is designed to
save space in rack mounted systems, while the dual channel design
allows simple measurements of the ratio and difference of power
levels from two separate sensors. Compatible with the HP 8480 series
of thermocouple and diode sensors, the power and frequency range of
the meter extends from -70 dBm to 44 dBm and from 100 kHz to 50
GHz.

Important measurement contributions are a programmable digital
filter for optimizing resolution and measurement speed, independent
offset (in dB) values for each channel, 0.001 dB resolution available,
and a power difference mode for displaying absorbed power in trans
mission lines. Up to 19 different operating states of the meter can be
stored into non-volatile memory for later recall.

The programmable digital averaging filter gives the user control
over the inherent tradeoff between speed and accuracy. The AUTO
filter mode is usually adequate for fully settled readings with 0.01 dB
resolution. Less digital averaging leads to faster but noisier readings,
if speed is the critical issue.

The Hewlett-Packard Interface Bus (HP-IB) capability is stand
ard on the HP 438A with programming codes printed on the front
panel for easy reference. For U.S. Air Force MATE (Modular Auto
matic Test Equipment) system applications, Option 700 provides the
HP 438A with the internal capability to be controlled by the MATE
language CIIL (Control Interface Intermediate Language). All mea
surement modes are programmable including zeroing, calibration,
and Cal Factor. Complete interrupt capability with flexible SRQ op
eration optimizes the efficiency of program execution in automatic
systems.

HP 438A Specifications
Frequency range: 100 kHz to 26.5 GHz (depending on power sen
sor used).
Power range: -70 dBm to +44 dBm (100 pW to 25 W), sensor de
pendent. Uses HP 8480 series power sensors; see sensor specs for de
tails.
Operating temperature range: 0 -55°C.
Instrumentalion Accuracy

Single channel, linear mode: ±0.5%.
Log mode: ±0.02 <1B.
Dual channel, linear mode: ±I%.
Log mode: ±0.04 dB.

Zeroing: automatic, ±0.5% full scale on most sensitive range.
Power Reference

Power output: 1.00 mW. Factory set to ±0.7%, traceable to the
U.S. National Bureau of Standards.
Accuracy: ± 1.2% worst case (±0.9% rss) for 1 year.
Connector: front panel type N female (also on rear panel, Opt
002).

Meter Adjustments
Cal factor: values from I % to 150% in 0.1 % steps can be entered to
account for sensor frequency response. Sensor calibration: automatic
self calibration to 1.00 mW.

Ordering Information
HP 438A Dual Channel Power Meter
Option 002: Rear panel sensor connectors (in parallel
with front panel) and additional reference oscillator
with rear panel output.
Option 700: Internal MATE programming
Option 004: Delete power sensor cables
Option 910: Additional manual
HP 11730A 1.5 metre (5 ft) sensor cable
HP 117308 3.0 metre (10 ft) sensor cable
HP 11730C 6.1 metre (20 ft) sensor cable
HP 11730D 15.2 metre (50 ft) sensor cable
HP 11730E 30.5 metre (100 ft) sensor cable
HP 11730F 61.0 metre (200 ft) sensor cable

Price
$4900
+$325

+1000
-$146

$25
$75
$85

$105
$165
$215
$355



POWER METERS
Thermocouple Power Meter
Model 436A

$35
add $25

less $73
add $500

Price
$2900

no charge

Ordering Information
HP 436A Power Meter
Option 003: Reference oscillator output on rear panel
only.
Option 004: Delete power sensor cable
Option 022: Digital input/output, fully compatible
with HP Interface Bus (HP-IB)
Option 908: Kit for rack mounting one HP 436A
Option 910: Extra operating and service manual

Accessories
Furnished: HP I I730A, 1.5 m (5 ft) cable for power sensor; 2.3 m
(7.5 ft) power cable. Mains plug shipped to match destination re
quirements.
Available: To select non-standard lengths for power sensor cables,
select option 004 (delete sensor cables) and order as required from
HP 11730A-F, power sensor cables. Lengths are available from 1.5
metres (5 ft) to 61 metres (200 ft). To rack mount one HP 436A by
itself, order HP 5061-9657 Rack Mount Adapter Kit.

Supplemental Characteristics
Noise (typical, at constant temperature, peak change over any one
minute interval): 20 pW (HP 8484A); 40 nW (HP 8481A, 8482A,
8483A, 8485A, R8486A, Q8486A); 40 J.LW (HP 8481B, 8482B);
4 J.LW (HP 8481H, 8482H).
Drift (J hour, typical, at constant temperature after 24-hour warm
up): 20 pW (HP 8484A); 10 nW (HP 8481A, 8482A, 8483A, 8485A,
R8486A, Q8486A); 10 J.LW (HP 8481 B, 8482B); I J.LW (HP 8481H,
8482H).
Response time typical, measured at recorder output, 0 to 99% of
reading:

Range I (most sensitive range) <10 seconds.
Range 2 < I second.
Ranges 3 through 5 <100 milliseconds.

Cal factor: 16-position switch normalizes meter reading to account
for calibration factor. Range 85% to 100% in 1% steps.
Cal adj: front-panel adjustment provides capability to adjust gain in
meter to match power sensor in use.
Re~order output: linearly proportional to indicated power with I
volt corresponding to full scale and 0.316 volts to -5 dB; I kfl output
impedance, BNC connector.
RF blanking: open collector TTL; pulls low during meter zeroing.
Useful for turning off RF input to sensor during auto-zeroing. BNC
connector.
Display: four-digit display with 20% over-range capability on all
ranges; analog uncalibrated peaking meter to show fast changes.
Power consumption: 100,120,220, or 240 V (+5%, -10%), 48 to
66 Hz, and 360 to 440 Hz; <20 V . A «23 V . A with option 022).
HP-IB Function codes: AH I, CO, DC2, DTO, LEO, PPO, RL2,
SHI, SRO, T3, TEO. (For more on these codes refer to the HP-IB
section in this catalog.)
Weight: net, 4.5 kg (10 lb). Shipping, 5.5 kg (12Ib).
Size: 134 H x 213 W x 279 mm D (5.2" x 8.4" x 11.0").

Zero: automatic, operated by a front-panel switch.
Zero set: ±0.5% of full scale on most sensitive range, typical; ±I
count on other ranges.
Zero carry over: ±0.2% of full scale when zeroed on the most sen
sitive range.

Power reference: internal 50 MHz oscillator with Type N female
connector on front panel (or rear panel, Option 003 only).

Power output: 1.0 mW. Factory set to ±0.7% traceable to the Na
tional Bureau of Standards.
Accuracy: ± 1.2% worst case (±0.9% rss) for one year.

1 Specifications are for within range measurements. For range-to-range accuracy add another
±O.02dB.

Power Range (display calibrated in watts, dBm, and dB relative to
reference power level).
With HP 8481A, 8482A, 8483A, 8485A, R8486A, Q8486A sen
sors: 50 dB with 5 full-scale ranges of -20, -10, 0, 10, and 20 dBm
(10 J.LW to 100 mW).
With HP 8481B or8482B sensors: 44 dB with 5 full-scale ranges of
10,20,30,40, and 44 dBm (10 mW to 25 W).
With HP 8481H or 8482H sensors: 45 dB with 5 full-scale ranges
of 0, 10,20,30 and 35 dBm (1 mW to 3 W).
With HP 8484A sensor: 50 dB with 5 full-scale ranges of -60, -50,
-40, -30, and -20 dBm (I nW to 10 J.LW).

Accuracy
Instrumentation

Watt mode: ±0.5%.
dBm mode: ±0.02 dB ±O.OOI dBrC.
dB (REL) mode': ±0.02 dB ±O.OOI dB/ 0c.

~
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The HP 436A Power Meter is a general purpose digital power
meter intended for manual and automatic RF and microwave power
measurements. It is compatible with the entir,e series of HP 8480
Power Sensors. Depending on which power sensor is used, the HP
436A can measure power from -70 dBm (100 pW) to +44 dBm
(25W) at frequencies up to 50 GHz.

The logically organized and uncluttered front panel, and the conve
nience of push-button operation and digital display make the HP
436A both easy to interpret and easy to use in any application. The
auto ranging capability allows for "hands-off" operation.

The HP 436A measures either absolute or relative power. It dis
plays absolute power in either watts or dBm, and relative power in dB.

The HP 436A Power Meter also features optional programmabili
ty; the Hewlett-Packard Interface Bus (HP-IB) interface is available.
This interface allows full remote control of all power meter functions
(CAL function can be programmed to either 100 percent or the CAL
factor which has been manually set on the front panel). This option
may be added by the user at a later time.

Frequency range: 100 kHz to 50 GHz (depending on power sensor
used).
Temperature range: 0-55°C.

r"'-1ll00[:-'~"1 RANGE

HOLD

HP 436A Specifications

HP 436A Power Meter



POWER METERS
Thermocouple Power Meter, Range Calibrator

Models 4358, 11683A

add $25

add $100

Price
$750

$1380

add $25
less $73

add $7.50

HP 11683A Range Calibrator
Calibration functions: outputs corresponding to meter readings of 3,
10,30,100 and 300 IJ.W; 1,3, 10,30, and 100 mW.
Calibration uncertainty: ±0.25% in all ranges.
Power: 100, 120,220, or 240 Vac +5%, -10%,48 -440 Hz, less than 10
V.A.
Weight: net, 1.13 kg (2.51b). Shipping, 1.9 kg (4.2Ib).
Size: 89 H x 133 W x 216 mm D (3.5" x 5.25" x 8.5").

Ordering Information
UP 11683A Range Calibrator
UP 4358 Power Meter
HP 4358 Options
001: Rechargeable battery installed provides up to 16
hours of continuous operation
002: Input connector placed on rear panel in parallel
with front
003: Parallel sensor inputs front and rear panels,
reference oscillator output on rear panel.
004: Delete power sensor cable
910: Extra operating and service manual

HP 11683A

Response Time (typical, measured at recorder output, 0 to
99% of reading):
Range I (most sensitive range) < I0.0 seconds
Range 2 <3.8 seconds
Range 3 < 1.3 seconds
Ranges 4 to 5 <500 milliseconds.
Cal factor: ]6-position switch normalizes meter reading to account for
calibration factor; range 85% to 100% in I% steps.
Recorder output: linearly proportional to indicated power with I volt
corresponding to full scale: I kfl output impedance, BNC connector.
RF blanking output: provides a contact closure to ground. Used for
turning off RF input to sensor during auto-zeroing. BNC connector.
Cal ad;: front-panel adjustment provides capability to adjust gain of
meter to match power sensor in use.
Power consumption: 110 or 120 V (+5%, -10%),48 to 66 Hz and
360 to 440 Hz; also 220 or 240 V (+ 5%, -10%), 48 to 66 Hz only:
<20V. A.
Weight: net, 2.7 kg (5.9Ib). Shipping, 4.2 kg (9.2 Ib).
Size: 155 H x 130 W x 279 mm D (6.3" x 5.1" x II").

Accessories
Furnished: HP 11730A, 1.52 m (5 ft) cable for the power sensor; 2.3 m
(7.5 ft) power cable (mains plug shipped to match destination require
ments).
Available (See page 577).
To select non-standard lengths for power sensor cables, select option 004
(delete sensor cables) and order as required from HP I I 730A-F, power
sensor cables. Lengths are available from 1.5 metres (5 ft) to 61 metres
(200 ft).

HP 11076A: Carrying case.
HP 5060-8762: Rack adapter frame (holds three instruments the
size of the HP 435B).

Combining Cases (See page 748).
HP 1051A: 286 mm (11.25 in.) deep.
HP 1052A: 416 mm (16.4 in.) deep.

These combining cases accept 1/3-module Hewlett-Packard instruments
for bench use or rack mounting.

HP 11683A Range Calibrator
The HP 11683A Calibrator is specifically designed for use with the

HP 435B, 436A and 438A Power Meters. It allows verification of full
scale meter readings on all ranges, as well as meter tracking. Simply
connect the cable between the power meter and calibrator. The CAL
ADJ control on the power meter is used to set the meter to full scale on
the I mW range. The calibrator and meter are then stepped through the
other ranges verifying accuracy within ± I % plus noise and drift. The
HP 11683A also has a polarity switch which tests the Auto-Zero circuit.

HP 4358 Specifications
Frequency range: 100 kHz to 26.5 GHz (depending on power sensor
used).
Temperature range: 0 -55°C.
Power Range (calibrated in watts and dB in 5 dB steps).

With HP 8481A, 8482A, 8483A, 8485A, R8486A or Q8486A:
-25 dBm (3 IJ.W) to +20 dBm (100 mW) full scale.
With HP 84818 or 84828: +5 dBm (3 mW) to +44 dBm (25 W)
full scale.
With HP 8481H or 8482H: -5 dBm (0.3 mW) to +35 dBm (3 W)
full scale.
With HP 8484A: -65 dBm (300 pW) to -20 dBm (10 IJ.W) full scale.

Accuracy
Instrumentation: ± I% of full scale on all ranges.
Zero: automatic, operated by front-panel switch.
Zero set: ±0.5% of full scale on most sensitive range, typical.
Zero carryover: ±0.5% of full scale when zeroed on the most sensitive
range.
Power reference: internal 50 MHz oscillator with Type N female
connector on front panel (or rear panel, Option 003 only).

Power output: 1.00 mW. Factory set to ±0.7% traceable to the Na
tional Bureau of Standards.
Accuracy: ± 1.2% worst case (±0.9% rss) for one year.

Supplemental Characteristics
Noise (typical, at constant temperature, peak change over any one
minute interval): 20 pW (HP 8484A); 40 nW (HP 8481A, 8482A,
8483A, 8485A, R8486A, Q8486A); 40 IJ.W (HP 8481 B, 8482B); 4 IJ.W
(HP 8481 H, 8482H).
Drift (I hour, typical, at constant temperature after 24-hour warm-up):
40 pW (HP 8484A); 15 nW (HP 8481A, 8482A, 8483A, 8485A,
R8486A, Q8486A); 15IJ.W (HP 8481B, 8482B); 1.5 IJ.W (HP 848lH,
8482H).

HP 4358

HP 4358 Power Meter
The HP 435B Power Meter is an analog power meter, compatible

with the entire series of HP 8480 Power Sensors. Depending on which
sensor is used, the HP 435B can measure power from -65 dBm to +44
dBm, full scale, at frequencies from 100 kHz to 50 GHz. This versatile
instrument also features < 1% instrumentation uncertainty, low noise
and drift, auto-zero, recorder output, optional battery operation, and
long cable options up to 61 m (200 ft).



POWER METERS
Power Sensors
Models 8481A1B, 8481H, 8482A1B, 8482H, 8483A, 8484A,
8485A, R/Q 8486A, 11708A

HP 8481H

HP 84818

HP 8480 Series Power Sensors
The HP 8480 series of Power Sensors have been designed for use

with the HP 435B, 436A, and 438A Power Meters. They feature wide
frequency and power ranges in addition to very low SWR.

The power measurement range of these sensors is from 0.1 nW to
25 watts. With just three sensors a power measurement range of 114
dB can be achieved.

Wide Frequency Range for Many Applications
Power measurements can be made over a frequency range of 100

kHz to 50 GHz. The six frequency ranges covered with these units are
10 MHz to 18 GHz, 100 kHz to 4.2 GHz, and 50 MHz to 26.5 GHz,
in 50 n sensors and 100 kHz to 2 GHz, with the 75-ohm sensor, and
26.5 to 40 GHz and 33 to 50 GHz in Waveguide.

Low SWR for Low Measurement Uncertainty
The HP 8481/82/83/85/86 series of sensors use a silicon mono

lithic thermocouple as the sensing element. The small physical size of
the thermocouple enables the sensors to have a very low SWR even at
50 GHz. A low SWR reduces mismatch uncertainty error, typically
the largest single source of error in power measurements. The HP
8484A sensor uses a crystal detector for higher sensitivity and low
SWR.

Individually Calibrated for More Confidence in Results
Each sensor is individually calibrated, traceable to the National

Bureau of Standards. A control on the meter compensates for power
sensor Cal Factor at any frequency. A precise automatic network an
alyzer printout for Cal Factor and reflection coefficient in magnitude
and phase is supplied with the HP 848IA/B/H, 8484A, and 8485A.
This means you can significantly reduce mismatch uncertainty by cal
culating the mismatch error.

HP Q8486A

High Power Sensors to 25 Watts
The HP 848lB and 8482B High Power Sensors both have a power

range of 1 mW to 25 watts. The HP 8481 B covers a frequency range
of 10 MHz to 18 GHz and the HP 8482B has a frequency range of
100 kHz to 4.2 GHz.

Previous methods of measuring high power levels usually required
adding a separate attenuator in front of a low power sensor. With the
HP 8481/82B power sensors, the attenuator and sensor are combined
into one unit. This reduces mismatch uncertainty error and improves
accuracy by including the attenuator in the measured Calibration
Factor curves. In addition, light-weight, heat-dissipating fins on the
attenuator prevent burns.

Medium Power Sensors to 3 Watts
The HP 8481H measures power from 100 p.W to 3 watts over a

frequency range of 10 MHz to 18 GHz. The HP 8482H measures
power from 30 p.W to 3 watts over a frequency range of 100 kHz to
4.2 GHz.

Standard Sensors to 100 mW
The HP 8481 A, 8482A, 8483A, and 8485A Power Sensors all mea

sure power over a range of I p.W to 100 mW. The HP 8481A is a 50
ohm sensor with a frequency range of 10 MHz to 18 GHz. The HP
8482A is a 50-ohm sensor with a frequency range of 100 kHz to 4.2
GHz. The HP 8485A is a 50-ohm sensor with a frequency range of 50
MHz to 26.5 GHz. The HP 8483A is a 75-ohm sensor and covers a
frequency range of 100 kHz to 2 GHz.

High Sensitivity Sensors
The HP 8484A measures power from 0.1 nW to lOp.W over a fre

quency range of 10 MHz to 18 GHz. It is furnished with the HP
11708A 50 MHz reference attenuator for precise calibration with I
mW power meter reference oscillator. Noise and drift have been re
duced to less than 5% of full scale on the 300 pW range (only 15 pW)
when it is used with the HP 435B power meter. Noise and drift are
even less with the HP 436A and 438A power meters.

Millimeter-Wave Power Sensors
The HP R8486A and Q8486A Thermocouple Waveguide Power

Sensors measure true, average power from Ip.W to 100 mW over the
frequency ranges of 26.5 to 40 GHz (R-band) and 33 to 50 GHz (Q
band).



HP 8480 Series Specifications

'For pulses greater than 30 Wthe mBJumum average power (Pa) IS limited by the energy per pulse (E) mW. "" according to Pa =30-0.02E.
'NeQliglble deviation except for those power ranges noted.
'Incrudes HP 1250-0597 adapter from 75!l type N10 50!l type Nlor calibration.
'The HP 1170BA 30 dB allenuator for calibrating against a0 dBm, 50 MHz power reference is shipped with the HP 8484A.

Size
HP mmlin.)

Model Shipping
(Nominal Fr~uellty Power Maximum Power Maximum SWR Weitt RF

Impedance) Range Range Power Linearity2 (Reflection Coeflicient) kg b) Connector Price

8481A 10 MHz-18 GHz 1~W 300 mW avg. +10 to +20 d8m 10 MHz -30 MHz: 1.40 ~0.166l 30 x38 x 105 N(m) $630
(50 Q) to 15 W(peak +2, -4% 30 MHz -50 MHz: 1.18 0.083 (12 x15 x4.1)

loomW 30'1'1 • ~s per pUlse) 50 MHz· 2 GHz: 1.10 ( .048)
2 - 12.4 GHz: U8 (0.083j 0.5
12.4 -18 GHz: 1.28 (0.12 ) (1)

add
Option 001 APC-? $25

8481B 10 MHz-18 GHz D-35'C, 0-35'C: +35 to +44 d8m 10 MHz -2 GHz: 1.10 (0.048) 83x 114x248 N(m) ~. 402
(500) 1 mW-25W; 30'1'1 av§l ±49'0 2-12.4 GHz: 1.18 (0.083j (125 x4.5 x9.75)

35'C-55'C, 35'C-55 C: 12.4-18 GHz; 128 (0.12 )
1 mW-20 1'1 25'1'1 avg. 1.5

(12)
10 MHz-5.8 GHz

500 '1'1 peak
5.8-18 GHz
125'1'1 peak

500 '1'1 • ~s (per pulse)
8481H 10 MHz-18 GHz loo~W 3.51'1 avg. +25 to +35 dBm 10 MHz - 8 GHz: 1.20 (0.091) 30 x 38 x149 N(m) $770
(50 Q) to 100 '1'1 peak ±5% 8-12.4 GHz: 125 (0.110) (1.2 x1.5 x5.9)

3'1'1 1001'1 • ~s (per pulse) 12.4 - 18 GHz: 1.30 (0.130)
0.5
(I)

8482A 100 kHz-42 GHz 10~W 300mWavg +10 to +20 dBm 100-300 kHz: 160 bo.231J 30x38x105 N(m) $580
(500) to 15'1'1(peak +2, -4% 300 kHz - 1MHz: 1.2 60.0 1) (12 x 15 x4.1)

100 mW 30 W• ~s per pUlse) 1 MHz- 2 GHz: 1.10 ( .048)
2-4.2 GHz; 1.30 (0.130) 0.5

(1)
84828 100 kHz-42 GHz Q-35'C, 0·35'C; +35 to +44 dBm 100 kHz - 2 GHz: 1.10 fo.048l 83 x 114 x248 N(m) $1,52
(500) 1mW-25 '1'1; 301'1 av§l ±49'0 2 GHz· 4.2 GHz: 1.18 0083 (12 x4.5 x9.7)

WC-55'C. WC-55 C:
1mW-20 W 25'1'1 avg. 15

(32)
500'1'1 peak

500 W• ~s (per pulse)
B482H 100 kHz-4.2 GHz lOO~W 15'1'1 avg, +25 to +35 d8m 100 kHz-4.2 GHz: 120 (0091) 30 d8 x 149 N(m) ~140

(500) to 100'1'1 peak ±59'0 (1.2 x1.5 x5.9)
31'1 100 W• ~s (per pulse)

05
(1)

8483Aj 100 kHz-2 GHz 1.0~W 300 mW avg. +10 to +20 dBm 100-600 kHz: 1.80 ~0.28~ 30 x38 x105 N~m) $08u
(750) to 10 W(peak +2, -4% 600 kHz - 2GHz: 1.1 (0.0 3) (1.2 x 1.5 x4.1) 7 !!

loomW 30 1'1 • ~s per pulse)
05
(1)

8484A4 10 MHz-18 GHz 0.1 nW 200 mW avg. -30 to -20 dBm 10-30 MHz: 140 ~.166~ 36x44x133 N(m) $~~u

(50!!) to 200 mW peak ±1% 30 MHz· 4 GHz: 1.1 (0.0 0) (14 x17 x 5.2)
lO~W 4·10 GHz: 120 (0.091J

10-15 GHz: 1.30 ~0.13l 0.5
15-18 GHz: 1.35 0.149 (1)

8485A 50 MHz·26.5 GHz 1~W 300 mWavg. +10 to +20 d8m 50 MHz-loo MHz: 1.15 bo.07O) 30x38x95 APC-3.5(m) $900
(500) to 15 W(peak +2, -4% 100 MHz-2 GHz: 1.10 (048) (12 x 1.5 x3.7)

100mW 30 '1'1 • pS per pUlse) 2-124 GHz: 1.15 (0.070l
12.4-18 GHz: 120 ~0.09l 0.5
18-26.5 GHz. 1.25 0.111 (1)

R8486A 26.5-40 GHz 1 pW 300 mW avg. +10 to +20 d8m 1.4 30 d8 x126 Waveguide $1000
(Waveguide) to 15 '1'1 peak +2, -4% (0.167) (1.2 x15 x50) Fla~e

lOOmW 30W • ps pulse UG-5 IU
0.4
(0.9)

Q8486A 33-50 GHz lpW 300 mW avg. +10 to +20 dBm 15 30 x38 x126 Waveguide $1100
(Waveguide) to 15'1'1 peak +2, -4% 61(0.200) (1.2 x15 x50) F1an~e

lOOmW 30W • ~s pulse UG-38 IU
0.4

(0.9)
. .

Uncertainty of Calibration Factor Data for
HP 8482A and 8483A

Uncertainty of Calibration Factor Data for
HP 8481A/B, 8484A 8485A3

Includes uncertamty of reference standard end transfer uncertainly. Directly traceable to NBS.
'Square root of sum of the individual uncertainties squared (RSS).
'For R/Q8486A uncertainty data see the data sheet (5953-6482).

Sumo! Probable
Fr~uency

Uncertainties (%)1 Uncertainties (%j2
( Hz) HP Model HPModel

8481A 84818 8481H 8484A 8485A 8481A 84818 8481H 8484A 8485A
0.1 ±3.1 ±64 ±41 ±4.4 - ±1.6 ±3.0 ±19 ±1.9 -
2 2.7 5.8 3.7 4.0 ±3.6 1.4 3.1 1.7 1.8 ±2.1
4 2.8 5.8 3.8 4.1 - 1.5 3.1 18 18 -
6 2.8 5.8 3.8 4.1 4.0 1.5 3.1 1.8 1.8 2.3
8 3.2 60 4.2 4.6 - 1.7 3.2 2.0 2.0 -

10 3.6 62 4.6 5.1 4.7 19 3.3 2.2 2.2 2.7
12 3.9 78 49 6.5 - 21 4.1 24 28
14 4.8 7.9 5.8 7.4 56 26 4.1 2.8 3.2 3.2
16 5.2 8.0 6.2 7.8 - 2.9 4.2 3.0 34 -
18 5.8 8.3 68 84 5.9 12 4.3 34 3.7 3.6
22 - - - - 6.8 - - - - 17
26.5 - - - - 73 - - - - 4.0,

Sum of Probable
Fr~uency

Uncertainties (%)1 Uncertainties (%)2
( Hz) HPModel HP Model

8482A 84828 8482H 8483A 8482A 84828 8482H 8483A
0.1 ±2.3 ±5.7 ±3.3 ±2.6 ±1.3 ±2.8 ±1.6 ±15
0.3 2.2 5.7 3.2 2.5 12 2.8 1.6 14
1.0 2.2 5.7 3.2 2.5 12 2.8 1.6 14
3.0 2.2 5.7 3.2 2.5 12 2.8 1.6 14

10.0 2.5 5.7 3.5 3.0 13 2.8 16 1.6
30.0 2.6 5.7 3.6 3.1 14 2.8 1.7 16
500 O(rel) 27 O(ren O(ref) 0(re2 2.7 O(rel) O(rel)

100.0 3.1 56 4.1 3.9 1. 3.3 19 2.0
3000 3.1 56 41 3.9 16 3.3 19 2.0

1000.0 27 57 37 3.7 1.4 3.3 1.7 2.0
2000.0 27 55 3.7 3.9 14 3.1 1.7 2.1
4000.0 2.8 5.5 3.8 - 1.5 3.1 18 -



POWER METERS
Thermistor Power Meters & Power Meter Calibrator
Models 432A1B, 8477A

• Automatic zero
• High accuracy

• Recorder outputs, analog & digital
• Long cable options

•

HP 432A HP 432B

-,
•~:_.",w,~•.. ::'"" .•

... '+.»:/.'0,'(; / :

nci1e.:J. "'n
HP 8477A

HP 432A/B Power Meters
High accuracy-no thermoelectric error: high accuracy over a
wide temperature range is featured on the HP 432 Power Meters. By
measuring the output voltage of the thermistor bridges, and comput
ing the corresponding power, even higher accuracy of ±0.2% ±0.5
IJ.W can be obtained.

Accuracy can be maintained on even the most sensitive range be
cause the error due to thermoelectric effect is reduced to a negligible
level.
Calibrated mounts: each thermistor mount is furnished with data
stating the Calibration Factor* and Effective Efficiency* at various
frequencies across the operating range. For easy and accurate power
measurements, the front panel of the HP 432 contains a calibration
factor control, calibrated in I % steps from 88% to 100%, that com
pensates for losses in the mount and eliminates the need for calcula
tion.
Instrument type: automatic, self-balancing power meter for use
with temperature-compensated thermistor sensor.

• "Calibration Factor" and "Effective Efficiency" are tigures ot merit expressing the ratio Of the
substituted signal measured by the power meter to the microwave power incident on and ab
sorbed by the sensor.

BCD output: 8, 4, 2, I code: "I" positive. TTL compatible logic. Op
erates with HP 5150A, Opt 002 (BCD) Digital Recorder. "Print"
and "Inhibit" lines available. (HP 432B only.)

Power Consumption
HP 432A: 115 or 230 Vac ± 10%, 50 to 400 Hz, 1.5 watts.
HP 432B: 115 or 230 Vac ± I 0%, 50 to 400 Hz, 10 watts.

Weight
HP 432A: net, 2.3 kg (5.5 Ib). Shipping, 4.6 kg (10 Ib).
HP 432B: net, 3 kg (6.5 Ib), Shipping, 4.8 kg (10.5 lb),
Size: 130 W x 155 H x 279 mm D (5,2" x 6.1" x 11.0"),

HP 8477A Power Meter Calibrator
The HP 8477A Calibrator is specifically designed for use with the

HP 432 Power Meter. It allows you to verify full-scale meter readings
on all ranges, and meter tracking, Simply connect three cables be
tween the power meter and calibrator; no charts or additional instru
ments are required.
Power: 115 or 230 Vac ± 10%, 50 to 400 Hz, 3 watts.

Specifications (partial)
Power Range
HP 432A: seven ranges with full-scale readings of 10, 30, 100, and
300 IJ.W, I, 3, and 10 mW; also calibrated in dBm from -20 dBm to
+10 dBm full scale in 5 dB steps.
HP 432B: four ranges with full-scale readings of 10 and 100 IJ.W, and
I and 10 mW.
Noise: less than 0.25% of full scale peak (typical).
Response time: at recorder output, 35 ms time constant (typical).
Fine zero: automatic, operated by front panel switch.
Zero carryover: less than 0.50% of full scale when zeroed on most
sensitive range.
Meter
HP 432A: taut-band suspension, individually calibrated, mirror
backed scales. Milliwatt scale more than 108 mm (4.25 in.) long.
HP 432B: three digits with one digit overrange. 20% overrange capa
bility on all ranges.
Calibration factor control: 13-position switch normalizes meter
reading to account for thermistor sensor calibration factor. Range
100% to 88% in I% steps.
Thermistor sensor: thermistor sensors are required for operation of
the HP 432A/B. For microwave sensors HP 478B, 8478B and 486
series see page 583.
Recorder output: proportional to indicated power with I volt corre
sponding to full scale. I kfl output impedance.

Ordering Information
HP 432A Power meter
HP 432B Power meter

HP 432A1B Options
001: rechargeable battery installed, provides up to 20
hours continuous operation (HP 432A only)
002: input connector placed on rear panel in parallel
with front
003: input connector on rear panel only
009: 3.1 m (10 ft) cable for 110-fl or 200-fl sensor
010: 6.1 m (20 ft) cable for 100-fl or 200-fl sensor
011: 15.2 m (50 ft) cable for 100-fl or 200-n sensor
012: 30.5 m (100ft) cable for lOo-n or 200-n sensor
013: 61 m (200 ft) cable for 100-n or 200-fl sensor
100: 100 Vac operation, 48-66 Hz
910: extra operating and service manual
HP 8477A Power Meter Calibrator

Price
$1225
$2100

add $105

add $25

add $10
add $30
add $55

add $105
add $155
add $260
no charge

add $5
$830



POWER METERS
Thermistor Mounts, Peak Power Sensor & Peak Power Meters

Models 478A, 84788, 486 Series, 8900C/D, 84811A

II
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HP 84788

HP84811A

HP 478A

HP 8900C HP 89000

HP 486, 478, 84788 Specifications

Temperature Compensated Thermistor
Mounts

Price
$1950
$2450
$750

Ordering Information
UP 8900C Analog peak power meter
UP 8900D Digital peak power meter
UP 84811A Peak power sensor

,
Meter Transfer~

AccurlCJ CW Pulle CW to Pulse
Direct ±0.2 dB ±0.35 dB ±0.2 dB
Compare ±O.2 dB ±0.25 dB ±O.l d8

HP 84811A Peak Power Sensor Specifications
Power range: 0 to +20 dBm (I mW to lOa mW).
Frequency range: 100 MHz to 18 GHz.
SWR: 100 MHz to 12 GHz < 1.5. 12 GHz to 18 GHz < 2.0.
Maximum peak power: +24 dBm (250 mW) for 5 minutes.
Connector type: N (male).
Calibration: every 2 GHz from 2 to 10 GHz. Every I GHz from II to
18 GHz.
Operating temperature: 0 to +55°C.
Calibration accuracy: (+ 10 to +40° C), ±0.7 dB 0.1 to 12 GHz. ±I.O
dB to 18 GHz. 0-IO°C and 40-55°C: add ±0.2 dB.

HP 8900C/D Peak Power Meters Specifications
Frequency range: 100 MHz to 18 GHz.
Dynamic range: 20 dB (0 to +20 dBm).

HP 8900C: 4 ranges of 3,10,30 and 100 mW full scale.
HP 88000: 2 ranges of 10 and 100 mW full scale.

Pulse Response
Direct Mode
Pulse width: l/is to CW.
Repetition rate: 100 Hz to 100 kHz.
Compare Mode
Pulse width: 100 ns (typical) limited by rise time specification.
Repetition rate: 0 to 100 kHz.
Rise time: 75 ns.
Fall time: 125 ns (as measured on video output).

Power consumption: 100 and 120 Vac +5, -10%, 48 -66 Hz and
360-440 Hz' 220 and 240 Vac +5 -10% 48 -66 Hz

HP 8900C/D Peak Power Meters
The HP 8900C and 8900D Peak Power Meters directly display the

peak power of RF pulses over a 100 MHz to 18 GHz frequency range.
Measurements can be made on pulses with widths from I I'S (100 ns in
Compare mode) to CW, and repetition rates from 100 Hz (0 Hz in
Compare mode) to 100 kHz.

The HP 8900C is an economical analog meter calibrated in watts and
dBm. The analog display with its large. easy-to-read scale makes it sim
ple to peak or null pulsed power systems. The HP 8900D has a high
resolution 3V2 digit digital display calibrated in watts. The direct reading
display and range annunciators make the digital version a good choice
for production and field applications where unambiguous or frequent
readiIlis are required.

HP 486 Series

Operating
HP Frequency Maximum Realllance

Model range, GHz SWR (Ohms) Price

478A 10 MHz to 1.75, 10 to 25 MHz 200 $325
10 GHz 1.3. 25 MHz to 7 GHz

1.5. 7 to 10 GHz
8478B 10 MHz to 1.75, 10 to 30 MHz 200 $530

18 GHz 1.35. 30 to 100 MHz
1.1,01 to I GHz

1.35, I to 12.4 GHz
1.6. 12.410 18 GHz

X486A 8.20 to 12.4 1.5 100 $420

P486A 12.4 to 18.0 1.5 100 $460

K486A 18.0 to 26.5 2.0 200 $580

R486A 26.5 to 40.0 2.0 200 $640

Option 011: furnished wilh APC-7 RF connector add $25
2Clrcular flange adapters:

K·band (UG-425/U) HP 11515A $210
R·band (UG-381/U) HP 11516A $210

HP 84811A Peak Power Sensor
The HP 84811A Peak Power Sensor works with the HP 8900C/D

Peak Power Meters to measure the peak power of RF pulses. It is sup
plied with a 4 foot flexible cable to easily reach the pulse source being
measured. Any sensor can be used with any meter. The HP 84811A also
conveniently detaches from the meter for storage, recalibration or re
placement.

High efficiency and good RF match are characteristic of the HP 478A
and 8478B coaxial and 486A series waveguide Thermistor Mounts.
Used in conjunction with the HP 432 Power Meter they provide high
accuracy even in routine power measurements. These thermistor mounts
are temperature-compensated for low drift, even in the presence of ther
mal shocks, permitting measurement of microwave power as low as one
microwatt. Each mount contains data showing Calibration Factor and
Effective Efficiency at six frequencies, directly traceable to the National
Bureau of Standards at those frequencies where NBS provides calibra
tion service.



NOISE FIGURE METER
Noise Measurements

Noise Figure
Modern receiving systems must often pro

cess very weak signals, and noise added by
the receiving system components often deter
mines whether or not an input signal can be
processed properly. Noise figure is the figure
of merit used to express how well a system
and its components can process weak signals.
It expresses the degradation in the SIN ratio
as the signal passes through the system.
Noise figure is unique and universal; it may
be determined for transistors, amplifiers,
mixers and entire systems. Considering the
SIN ratio, it is often more economical to re
duce the noise figure of the receiving system
components than it is to increase the signal
by increasing transmitted power or antenna
gain.

Noise figu re may also be expressed as the
ratio of total output noise power (at a source
temperature of 290K) compared to the out
put noise power if there were no noise added
by the device under test (OUT), that is, a
noise-free OUT. Consider the representation
of the noise power at the output of a OUT vs.
the temperature of the source impedance at
the OUT input.

N p = Na + kGBTs

Figure I is a graph of the equation, In the
equation, Na is the noise added by the OUT,
k is Boltzmann's constant, G is the gain of
the OUT, B is bandwidth in Hz, and Ts is the
temperature of the source termination in
Kelvins. Thermal agitation energy of the
source impedance causes movement of the
free-charge in that impedance. Energy ofthe
moving charge that occurs within the
bandwidth of the OUT masquerades as input
signal, gets processed by the OUT, and con
tributes to power output. At absolute zero,
there is no thermal energy transferred from
the source impedance and the only power at
the output is noise added by the OUT, Na.
As the source temperature increases, the
power output increases in accordance with
the gain-bandwidth product and with
Boltzman's constant (which can be throught
of as a conversion factor between two expres
sions for energy - kelvin temperature and
joules). Noise figure is concerned with the
behavior of the OUT compared to a noise
free OUT for a source temperature of 290K
as shown in Figure I. Noise figure is often
expressed in dB by

F(dB) = 10 log F

Effective Input Noise Temperature
- (Te)

Another figure of merit, the effective input
noise temperature Te, gives the noise per
formance without reference to a standard
source temperature (290K). It is therefore
commonly used for satellite system work
where source temperatures are usually much
lower than 290K. Once again the OUT out
put is compared to the output if no noise were
added by the OUT (Figure 2). Te is the
source temperature necessary for the source
of the noise-free OUT to produce the same
output noise power as the added noise of the
actual OUT. For convenience, the OUT may
be modeled as a noise-free OUT with an ex
tra source impedance at temperature Te.

Noise Figure Measurement
Noise figure meters measure two points

along the straight-line for the OUT (Figure
3), and then display the corresponding noise
figure. The two source temperatures corre
spond to the noise source being turned on (for
Th) and off (for Tc). The cold temperature of

Te
Temperature of Source Impedance, Ts
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Figure 1. Available noise power and noise
figure.

Figure 2. Available noise power & effec
tive input noise temperature.

Figure 3. Available noise power and noise
figure measurement.



Figure 4. Swept microwave amplifier
measurement.

a noise source usually corresponds to the am
bient temperature. The hot temperature of a
noise source is specified indirectly by its ex
cess noise ratio (ENR), which is given by

ENR=IO log Th - 290
290

Before the microprocessor was employed
in noise figure meters, several simplifying as
sumptions had to be made about the noise
measurements for the analog circuits of the
noise figure meter to display the noise figure.
Increasing the measurement accuracy meant
backing out the effect of those assumptions
with a myriad of calculations and often fur
ther measurements. Assumptions commonly
made included that Tc was equal to 290K,
that Th was constant at all frequencies, and
that the added noise of the measurement sys
tem had a negligible effect on the measure
ment result.

A modern, microprocessor-controlled
noise figure meter, the HP 8970A, eliminat
ed those assumptions. It allows variable val
ues of the Tc and it uses a stored table of
ENR values at 20 or more frequencies for the
particular noise source being used. The noise
figure meter automatically interpolates
among the stored ENR values for the proper
value at each measurement frequency.
Through system calibration, the HP 8970A
measures the noise contribution of the mea
surement equipment and sets a gain refer
ence. It can then correct for the noise figure
of the measurement system and calculate
and display the noise figure and gain of the
DUTalone.

The microprocessor also adds a lot of
needed conveniences. Examples include the
display of effective input noise temperature,
Te, or of noise figure, simultaneous gain mea
surement, and correction of measurement re
sults for adapter loss.

Noise
Source
Drive

8970A Noise Figure Meter
10-1600
MHz
Input

Mixer

10 MHz to 26.5 GHz Noise Figure Mea
surement

The HP 8970A can be tuned or swept any
where between 10 and 1600 MHz. For test
ing devices and components with output
frequencies above 1600 MHz, down conver
sion to the 10 to 1600 MHz range is necessa
ry (see Figure 4). For measurements on
amplifiers from 2 to 26.5 GHz, adding a suit
able, commercially available, double-bal
anced mixer and a suitable LO (such as the
HP 8672, 8673, 8340, or 8350) to the HP
8970A and its companion HP 346 series
noise sources is all that is necessary. (For
mixer and receiver measurement, see Prod
uct Note 8970A-1 mentioned below.) Since
most low-noise LO's do not extend below 2
GHz, a different technique is often required
from 1.6 to 2 GHz (single sideband, dis
cussed in the next section). Through system
calibration, the HP 8970A corrects for the
noise contribution of the mixer, LO, and the
HP 8970A. In Figure 4, the HP 8970A sends
frequency commands over the interface bus
(HP-IB) to tune the LO across the frequency
band of interest. Thus, no external controller
is necessary for error-corrected, swept, mi
crowave measurements.

Single Sideband YS. Double Sideband
When an ordinary mixer is used in the set

up of Figure 4, all measurements are double
sideband. (LO/Noise-source mixing pro
vides two bands, upper and lower sideband,
that will convert to the IF). Since the self
calibration and measurement are both doub
le sideband, the HP 8970A will display the
correct noise figure and gain. For double
sideband measurement, it is best to have a
low IF, since the measurement is like an av
erage of upper and lower sideband values.

If double sideband measurement is inap
propriate, such as when the DUT response
varies rapidly with frequency or in the 1.6 to
2 GHz range mentioned above, a single side
band measurement must be made. For these
cases a high IF is best, so that the unwanted
sideband may be easily filtered.

For 1.6 to 2 GHz amplifier measurements,
for example, one method is to fix the LO to a
proper frequency (such as 2.4 GHz), sweep
the HP 8970A input (such as from 800 to
400 MHz), and the lower test sideband will
sweep from 1.6 to 2 GHz. The upper side
band (sweeping from 2.8 to 302GHz) may be
filtered easily (an HP 360C works well). An
other method uses a swept LO and an appro
priate high fixed IF, with the HP 8970A
controlling the external LO. In either case,
the HP 8970A displays the measurement fre
quency during the sweep (1.6 to 2 GHz) and
the microprocessor takes care of all of the
control chores automatically.

Noise Figure Measurement
Applications

Hewlett-Packard's noise figure measure
ment equipment is exceptional in a variety of
applications. It exhibits the following bene
fits in these applications.

Amplifiers: I) Simultaneous noise figure
and gain measurement, 2) Results automati
cally corrected for ENR variations, ambient
temperature, and mixer, LO, and IF noise
contributions, 3) Real-time, swept, corrected
output to oscilloscope for easy tuning (dis
play is digitally stored), 4) Automatic con
trol of an external LO for measurements
above 1600 MHz without a separate comput
er.

Transistors: the above benefits, plus: I)
Easy real-time tuning for best noise figure
and gain, 2) Real-time tuning to actual tran
sistor Fmin without second stage effects, 3)
Easy single-sideband measurement (high HP
8970A IF makes filtering easy), 4) Low mis
match effects (the HP 346A features virtual
ly identical impedance for Th and Tc), 5)
Easy to program for automatic systems.

Receivers and mixers: I) Simultaneous
measurement of gain (conversion loss) and
noise figure, 2) Tunable and swept IF from
10 to 1600 MHz, 3) No external IF gain
needed. 4) Automatic ENR correction, even
for broadband sweeps,S) Effects of LO pow
er, IF power, and IF frequency changes on
noise figure are easily observed, 6) Easy to
program.

Literature
Product Note 8970A-l, Applications and

Operation of the 8970A Noise Figure Meter,
describes the HP 8970A and many of its ap
plications in more detail. It is both an intro
duction to the HP 8970A and a summary
reference manual.

Product Note 8350A-7, Microwave Noise
Figure Measurements Using the 8350A
Sweep Oscillator with the 8970A Noise Fig
ure Meter, describes measurements with this
popular combination of equipment.

Programming Note 8970A/HP 85-1, In
troductory Operating Guide for the 8970A
Noise Figure Meter with the HP-85 Personal
Computer, shows the ease of programming
the noise figure meter, local oscillator, and
computer for automatic system using BA·
SIC.

Application Note 57-I, Fundamentals of RF
and Microwave Noise Figure Measurements,
explains the theory behind noise figure and
its measurement. This note includes an ex
tensive glossary of noise related terms.



NOISE FIGURE METER
Automatic Noise Figure Meter, Noise Sources
Models 8970A, 346A/B/C

• Accurate and simple, swept or CW measurements.
• Automatic operation, 10 MHz-26.5 GHz.
• Second stage correction.

• Display of both noise figure and gain.
• Calibrated display on oscilloscope or recorder.
• Powerful special function enhancements.

HP 8970A

HP 8970A Nol•• Figure Meter
With the HP 8970A automatic noise figure meter, accurate and

repeatable noise figure measurements are now easy. RF and micro
wave (with an external local oscillator) measurements from 10 MHz
to at least 26.5 GHz are equally simple; any IF between 10 and 1600
MHz may be used. The ENR (Excess Noise Ratio) calibration table
of the noise source may be stored in the HP 8970A, and a properly
interpolated value is automatically used at each frequency. Automat
ic second stage correction makes accurate noise figure readings possi
ble even for low gain devices. The HP 8970A's dynamic range allows
it to measure either gain up to at least 40 dB (higher in some cases) or
loss to -20 dB, with no external attenuation or amplification re
quired.

Microprocessor and Controller Functions
The HP 8970A takes the mystery out of noise figure measurement.

It uses a microprocessor to make the myriad calculations and correc
tions necessary for truly accurate, convenient and flexible noise figure
measurement. The HP 8970A also acts as a controller to external
HP-IB local oscillators (such as the HP 8673 synthesized signal gen
erator or HP 8350 sweep oscillator) so that swept, broad-band micro
"ave measurements of amplifiers, mixers, and transistors are
essentially as simple as RF measurements.

In addition to acting as controller for an HP-IB local oscillator at
microwave frequencies, the HP 8970A is fully programmable. Virtu
ally all front panel buttons and functions are accessible over HP-IB,
which is Hewlett-Packard's enhanced implementation of IEEE-488.

Simple Calibration and Second Stage Correction
Accuracy is greatly enhanced because the HP 8970A measures its

own noise figure (and that of the rest of the measurement system) at
up to 81 points. It stores this information, interpolates if necessary,
and corrects for it to remove second stage (measurement system) ef
fects. The 8970A also measures the gain of the device under test
(OUT).

Display
The HP 8970A has an LED digital front panel display. For swept

display of noise figure and gain on an oscilloscope, or x-y recorder,
rear panel BNC connectors are available. Either display mode is easi
ly and accurately scaled from the HP 8970A from the front panel to
any resolution desired. The swept oscilloscope display allows the de
sign engineer to optimize his OUT in real time for both corrected
noise figure and gain. The noise figure display is easily changed from
noise figure to effective noise temperature (Te) if desired, or Y factor.

Typical oscilloscope display of amplifier.

Front Panel and Special Functions
The HP 8970A front panel buttons control the number entry, cali

bration, and measurement functions. STORE, RECALL, and SEQ
buttons allow up to 9 front panel settings to be stored and sequenced
automatically or manually to save set-up time. Smoothing IN
CREASE and DECREASE buttons are used to average up to 512
readings before display, to eliminate flicker and increase accuracy.

The simple front panel control of the HP 8970A satisfies many
noise figure measurement needs. In addition, for those who may need
even greater measurement power, there are more than ISO special
functions that are easily selected via a numerical code and the SP
button. Two examples are hot-cold measurements and automatic
compensation for losses at the input of the OUT. One special function
is a catalog that quickly indicates the current special function status.
Three pull-out cards serve as a mini-reference manual to the instru
ment, including most of the special functions, the HP-IB formats and
codes, and typical measurement setups. A complete set of service
oriented special functions can also be accessed.



HP 346A (option 002)

HP 3468 (option 001)

HP 3468 (option 004)

Example labels of 346 Noise Sources

Price
$10,300
add $43
add $25
add $65
add $25

$1,500
$1,400
$1,900

NjC

Add $25
'NjC

Ordering Information
HP 8970A Noise Figure Meter
Option 907: Front panel handle kit
Option 908: Rack mounting flange kit
Option 909: Both options 907 and 908
Option 910: Extra operating and service manual
HP 346A Noise Source
HP 3468 Noise Source
HP 346C Noise Source
Option 001 (HP 346A/B only): Type N (male)
connector
Option 002 (HP 346A j B only): APC-7 connector
Option 004 (HP 346AjB only): Type N (female)
connec

8970A Partial Specifications
(See technical data sheet for complete specifications.)
Noise figure measurement range: 0 to 30 dB.
Noise figure instrumentation uncertainty: ±O.I dB for ato 55°C.
Noise figure resolution: 0.01 dB (0.001 dB over HP-IB).
Gain measurement range: -20 to at least 40 dB.
Gain instrumentation uncertainty: ±0.2 dB.
Gain resolution: 0.01 dB (0.001 dB over HP-IB).
Frequency range: tunable from 10 to 1600 MHz.
Tuning accuracy: (from 10 to 40°C) ± (I MHz + 0.01 X freq.),
6 MHz maximum.
Frequency resolution: I MHz.
Noise figure: (for input power levels below -60 dBm) <7 dB
+ 0.003 dB/MHz.
Maximum operating input power: -10 dBm.
Maximum net external gain: 80 dB between noise source and HP
8970A RF input.
Noise source drive: 28.0 ±0.1 volt.
HP-IB capability: SHI, AHI, T5, L4, SRI, RLI, PPO, DCI, DTI,
CI, C3, C28, EI.
Operating temperature: O°C to 55°C.
Storage temperature: -55°C to 75°C.
Power: 100, 120, 220, or 240 V (+5, -10%); 48-66 Hz; 150 VA max
imum.
Dimensions: 146 H x 425 W x 476 mm D (5.75" x 16.8 " x 18.8").
Weight: net, 15.5 kg (34Ib). Shipping, 18.5 kg (40 Ib).

HP 346 Partial Specifications
(See technical data sheet for complete specifications.)
Frequency range: 10 MHz to 18 GHz for HP 346AjB; 10 MHz to
26.5 GHz for HP 346C.
Excess noise ratio (ENR) limits: HP 346A: 4.5 to 6.5 dB

HP 346B: 14 to 16 dB
HP 346C: 12 to 16 dB (to MHz
to 12 GHz) and 14 to 17 dB
(12.0 to 26.5 GHz).

Maximum SWR (reflection coefficient) on and off:
HP 346A1B: 10 to 30 MHz - 1.3 (0.13)

30 to 5000 MHz -1.15 (0.07)
5 to 18 GHz-1.25 (0.11).

HP 346C: 10 MHz to 18 GHz-1.25 (0.11)
18 to 26.5 GHz - 1.35 (0.15).

Power required: 28± 1 Vdc.
Dimensions: 140 H x 21 W x 30 mm D (5.5" x 0.8 x 1.2 ").
Weight: net, 0.108 kg (3.5 oz). Shipping, 0.5 kg (lIb).
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HP 346A1B/C Broadband Noise Sources
The ideal companion to the HP 8970A is the HP 346 family of

noise sources. These noise sourCeS, covering the microwave frequency
range up to 26.5 GHz as well as the UHF and IF ranges, make it
unnecessary to maintain a different noise sourCe for each frequency
band. Each source has individually calibrated values of ENR at car
dinal frequencies printed on its label (see illustration) for easy loading
into the HP 8970A. The low SWR of each noise source reduces a
major source of measurement uncertainty-re-reflections of test sig
nals. The variety of connectors available reduces the need for degrad
ing accuracy with connector adapters.

The HP 346 family of noise sources are designed for a broad range
of measurement applications. The HP 346C covers the broadest fre
quency range, 10 MHz to 26.5 GHz. The HP 346B has a high excess
noise ratio, low SWR, and a variety of connectors to make it a general
purpose noise sourCe. The HP 346A is especially designed for accu
rately characterizing the noise figure of DUTs which do not include
an isolator at the input, such as GaAsFETs and many UHF amplifi
ers. Without an isolator such devices can change gain during the noise
figure measurement and thereby cause large errors in measuring
noise figure. The HP 346A has a very small change in reflection coef
ficient «0.01) from ON to OFF to minimize the gain changes. The
ENR is large enough (-5.2 dB) to accurately measure noise figures
of low noise GaAsFETs and UHF amplifiers.

Noise Figure Measurement Repeatability and
Accuracy

A very troublesome noise figure measurement problem is repeat
ability. For example, a vendor's system may not measure the same
noise figure as his customer's. This is much less of a problem with the
HP 8970A. Using randomly selected HP 8970As, HP 346Bs, mixers,
and local oscillators, superimposed plots of a single DUT are routine
ly within 0.1 dB of each other.

The HP 8970A internal circuitry is so accurate and linear that in
strumentation uncertainty is less than ±0.1 dB. With the ±O.I dB
ENR uncertainty of the HP 346B at most frequencies, and the uncer
tainties due to mismatch, total root-sum-square measurement uncer
tainties of less than ±0.25 are easily attainable.



NETWORK ANALVZERS
Complete Characterization of Linear Networks

Why Network Analysis?
Characterizing the behavior of linear net

works that will be stimulated by arbitrary
signals and interfaced with a variety of other
networks is a fundamental problem in both
synthesis and test processes. For example,
the engineer designing a multi-component
network must predict with some certainty the
final network performances from knowledge
of the individual components. Similarly, a
production manager must know allowable
tolerances on the products manufactured and
whether the final products meet the specified
tolcrances. Network analysis offers a solution
to these problems through complete descrip
tion of linear network behavior in the fre
quency domain. Additionally, some network
analyzers offer the capability to transform
measurement data, taken in the frequency
domain, to the time domain providing fur
ther insight into the behavior of linear net
works.

Network analysis accomplishes the
description of both active and passive net
works by creating a data model of such com
ponent parameters as impedances and
transfer functions. However, these parame
ters not only vary as a function of frequency
but are also complex variables in that they
have both magnitude and phase. Until the
advent of the modern network analyzer,
phase was difficult to measure at CW fre
quencies and often involved laborious calcu
lations; these measurements were
accomplished by conventional oscilloscopes
at lower frequencies and slotted lines at mi
crowave frequencies. However, swept net
work analyzers now measure magnitude and
phase (the total complex quantit)') as a func
tion of frequency with less difficulty than
conventional CW measurements. Impedance
and transfer functions can then be conve·
niently displayed on a swept CRT, as in Fig
ure I, X-Y recorder, or computer controlled
peripherals such as a printer and/or a plot
ter. HP computers also combine with net
work analyzers to give new levels of speed
and accuracy in swept measurements that
could only be attained previously by long cal
culations at CW frequencies.
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Figure 1. 45 MHz to 18 GHz measure
ment of magnitude and phase in a single
sweep.

Thus, network analysis satisfies the engineer
ing need to characterize the behavior of line
ar networks quickly, accurately, and
completely over broad frequency ranges. In
design situations, this minimizes the time re
quired to test new designs and components,
allowing more time to be spent on the design
itself. Likewise, production test times may be
minimized while reducing the uncertainties
surrounding the test. Hewlett-Packard
manufactures a full line of scalar network
analyzers (magnitude only) and vector net
work analyzers (both magnitude and phase).

What Is Network Analysis?
Network analysis is the process of crcating

a data model of the transfer and/or impe
dance characteristics of a linear network
through stimulus-response testing over the
frequency range of interest. All network ana
lyzers in the HP product line operate accord
ing to this definition.

Creating a data model is important in that
actual circuit performance often varies con
siderably from the performance predicted by
calculations. This occurs because the perfect
circuit element doesn't exist and because
some of the electrical characteristics of a cir
cuit may vary with frequency.

At frequencies above I MHz lumped ele
ments actually become "circuits" consisting
of the basic elements plus parasitics like stray
capacitance, lead inductance, and unknown
absorptive losses. Since parasitics depend on
the individual device and its construction
they are almost impossible to predict. Above

1 GHz component geometries are compara
ble to a signal wavelength, intensifying the
variance in circuit behavior due to device
construction. Further, lumped-element cir
cuit theory is useless at these frequencies and
distributed-element (or transmission-line)
parameters are required to completely char
acterize a circuit.

Data models of both transfer and impe
dance functions must be obtained to com
pletely describe the linear behavior of a
circuit under test. At lower frequencies, h, y,
and z-parameters are examples of transfer
and/or impedance functions used in network
description; at higher frequencies, S-parame
ters are used to characterize input-output im
pedances and transfer functions. Therefore, a
network analyzer must measure some form
of a circuit's transfer and impedance func
tions to achieve its objective of complete net
work characterization. Figure 2 shows an
example of a swept impedance measurement.

"'TART 1.000~00.00 "H,
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Figure 2. Input impedance of microcircuit
amplifier is read directly with Smith Chart
overlay for Polar Display.

Network analysis is generally limited to
the definition of linear networks. Since lin
earity constrains networks stimulated by a
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Figure 4. Simultaneous measurement of
filter passband and skirts using alternate
sweep.

Low Frequency Network
Analysis

Networks operating at frequencies below
10 MHz are generally characterized by mea
suring the gain and phase changes through
the network and the associated input and
output impedances; h, y, and z-parameters as
well as other lumped-component models are
typical analytical and computational tools
used to represent these measurements. The
first derivative of phase with respect to fre
quency, group delay, is an important mea
surement of distortion in communication
systems. Hewlett-Packard produces a broad
line of instrumentation capable of measuring
all of these parameters.

Phase information complements amplitude
data in the measurement of low frequency
parameters. Phase is more sensitive to

Figure 3. Simultaneous measurement of
transmission response and passband re
flection coefficient.

All network analyzer phase measurements
are relative measurements with the reference
channel signal considered to have zero phase.
The analyzer then measures the phase differ
ence of the test channel with respect to the
reference channel.

Measurement results at CW frequencies
may be displayed on analog meters, LEDs or
computer controlled printers. Swept frequen
cy measurements of amplitude and phase
may be displayed versus frequency on CRTs,
digital plotters or X-Y recorders. Insertion
Loss is displayed in two different ways in Fig
ure 4. The addition of digital storage and
normalization to network analyzer CRTs en
sures flicker-free traces and removal of fre
quency response errors for fast, real-time
displays of test device responses versus fre
quency.

Signal Processing and Display
Once the RF has been detected, the net

work analyzer must process the detected sig
nals and display the measured quantities. All
HP network analyzers are multi-channel re
ceivers utilizing a reference channel and at
least one test channel; absolute signal levels
in the channels, relative signal levels (ratios)
between the channels, or relative phase dif
ference between channels can be measured
depending on the analyzer. Using these mea
sured quantities, it is possible to either dis
play directly as shown in Figure 2, or
compute the magnitude and phase of transfer
or impedance functions.

Magnitude measurements fall into two
categories, relative and absolute; absolute
measurements involve the exact signal level
in each channel while relative measurements
involve the ratios of the two signal channels.
Absolute measurements are usualIy ex
pressed in voltage (dBV) or in power (dBm).
The units dBV are derived by taking the log
ratio of an unknown signal in volts to a one
volt reference. Similarly, dBm is the log ratio
of unknown signal power to a one milliwatt
reference.

Relative ratio measurements are usualIy
made in dB, which is the log ratio of an un
known signal (Test Channel) with a chosen
reference signal (Reference Channel). This
alIows the full dynamic range of the instru
mentation to be used in measuring variations
of both high and low level circuit responses.
For example, 0 dB implies the two signal
levels have a ratio of unity while ±20 dB im-

tuned receivers that convert CW or swept RF
signals to a constant IF signal. There are cer
tain advantages to each detection scheme.

Scalar network analyzers usually employ
broadband detection techniques. Broadband
detection reduces instrument cost by elimi
nating the IF section required by narrow
band analyzers but sacrifices noise and
harmonic rejection. However, noise is not a
factor in many applications, and careful
measurement techniques, using filters, can
eliminate harmonic signals that would other
wise preclude accurate measurements.
Broadband systems are generally source in
dependent while some narrowband systems
require companion tracking sources. Finally,
broadband systems can make measurements
where the input and output signals are not of
the same frequency, as in the measurement
of the insertion loss of mixers and frequency
doublers. Narrowband systems cannot make
these measurements.

Vector network analyzers normally em
ploy narrowband detection techniques. Nar
rowband detection makes a more sensitive
low noise detection of the constant IF possi
ble. This allows increased accuracy and dy
namic range for frequency selective
measurements (as compared to broadband
systems) and high resolution through IF sub
stitution using precision IF attenuators.
Source dependent narrowband systems util
ize a companion tracking source not only to
stimulate the device under test, but also to
produce a signal offset from the RF by a fixed
frequency for tuning the analyzer's constant
IF.

Broadband and Narrowband
Detection

After the desired signals have been ob
tained from the test set (or transducer) they
must be detected by the network analyzer;
HP network analyzers can use one of two de
tection methods. Broadband detection ac
cepts the full frequency spectrum of the input
signal while narrowband detection involves

Signal Sources and Signal
Separation

In the general case, any sine wave source
meeting the network analyzer's specifications
can be used to stimulate the device under
test. For CW measurements a simple oscilla
tor may suffice; for greater CW frequency
accuracy a signal generator or synthesizer
may also be desirable. If the analyzer is capa
ble of swept measurements, great economies
in time can be achieved by stimulating the
device under test with a sweep oscillator or
sweeping synthesizer. This allows quick and
easy characterization of devices over broad
frequency ranges. Some network analyzers
will operate only with a companion source
that both stimulates the device under test and
acts as the analyzer's local oscillator.

At low frequencies it is not particularly
difficult to separate the appropriate voltages
and currents required for transfer and impe
dance function measurements. Signal sepa
ration is merely the process of establishing
the proper shorts, opens, and connections at
the measurement ports of the device under
test. As frequencies increase, the problem of
signal separation usually involves traveling
waves on transmission lines and becomes cor
respondingly more difficult. Hewlett-Pack
ard manufactures test sets (often called
"transducers") applicable for separating the
appropriate traveling waves in a variety of
high frequency measurements.

Network Analyzers
Hewlett-Packard network analyzers are

instruments that measure transfer and/or
impedance functions of linear networks
through sine wave testing. A network analyz
er system accomplishes these measurements
by configuring its various components
around the device under test. The first re
quirement of the measurement system is a
sine wave signal source to stimulate the de
vice under test. Since transfer and impedance
functions are ratios of various voltages and
currents, a means of separating the appropri
ate signals from the measurement ports of
the device under test is required. Finally, the
network analyzer itself must detect the sepa
rated signals, form the desired signal ratios,
and display the results.

sine wave to produce a sine wave output, sine
wave testing is an ideal method for charac
terizing magnitude and phase response as a
function of frequency. In non-linear mea
surements phase is often meaningless and
amplitude has to be defined with respect to
individual frequency components. For non
linear measurements, refer to the sections on
spectrum analyzers, wave analyzers (signal
analyzers) and vector modulation products in
this catalog.



NETWORK ANALVZERS
Complete Characterization of Linear Networks (cont.)
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Additional Capabilities
Precision design work and manufacturing

tolerances demand highly accurate measure
ments, but most errors in network measure
ments are complex quantities that vary as a
function of frequency. By characterizing and
virtually removing these systematic errors,
measurement accuracies are improved by
several orders of magnitude. Hewlett-Pack
ard now offers network analyzers with built
in, high-speed computational hardware that
can perform the complex mathematics re
quired for sophisticated error correction. In
many cases, this improvement in accuracy is
provided in real time. permitting operator
adjustment to the network being character
ized while maintaining a high level of mea
surement accuracy. Other network
analyzers, when combined with HP desktop
computers into measurement systems, also
offer accuracy enhancement through error
correction.

Adding the computational capabilites of a
digital computer can complement the net
work analyzer's versatility through simplify
ing and speeding measurements, data
processing, and accuracy enhancement.
Hewlett-Packard has combined network an
alyzers and computers into measurement
systems and now offers some analyzers that
may be easily interfaced with HP desktop
computers through the Hewlett-Packard In
terface Bus.

Computer controlled network analyzers
can be programmed to set up and make many
measurements automatically. The measure·
ment process is further accelerated by the
computer's ability to store, transform, sum-

Figure 8. Simultaneous measurement of
transistor S-parameters.

teristic impedances. Thus, S-parameters
completely describe linear network behavior
in the same manner as low frequency param
eters.

S-parameters offer numerous advantages
to the microwave engineer because they are
both easy to use and easy to measure. They
are easy to measure because the device is ter
minated in its characteristic impedance, al
lowing s wept broad ba nd frequency
measurement without tuning, enhancing the
stability of active devices, and permitting a
test set up to be used for different devices.
The design process is simplified because S
parameters are directly applicable to flow
graph analysis. HP network analyzers and
the appropriate test sets will measure and di
rectly display S2' or S12 as gain or attenuation
and Sli or S22 as reflection coefficient, return
loss or impedance. Figure 8 shows measure
ments of both S" and Sli' Also, S-parameters
may be directly related to h, y, and z-param
eters through algebraic transformations.
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where incident signals act as independent
variables determining the signals leaving the
network. The definition of an S-parameter
can be easily extended to multiport networks;
measurement is also easily accomplished by
terminating additional ports in their charac-
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Figure 7. S-parameter model for a two
port linear network.
flection coefficient at port I and is the ratio of
b,/a" if a2 = 0 (port 2 terminated in its char
acteristic impedance). S2' is the complex
transmission coefficient from port I to port 2,
b2/a" if a2 = O. The "a" and "b" signals re
present the amplitude and phase of the inci
dent and emerging or reflected traveling
waves. By reversing the ports and terminat
ing port I in its characteristic impedance, S22
and S12 can be similarly defined. From these
definitions, the following equations can be
derived:

Figured 6. Two independent techniques
for measuring filter phase distortion.

At lower frequency (typically ::;50 kHz)
digital signal analysis using Fast Fourier
Transformations (FFT) can also be used to
determine the magnitude and phase of trans
fer characteristics. This subject is treated in
the signal analyzers section of this catalog.

High Frequency Network
Ana~ysis

Measurements of voltages and currents
become more and more difficult as frequency
increases. Consequently, h, y, and z parame
ters lose their usefulness at high frequencies.
High frequency network behavior can be bet
ter described using transmission line theory
in terms of forward and reverse travelling
waves. Thus, travelling waves make a logical
replacement for voltages and currents in high
frequency measurements.

Scattering parameters or S-parameters
were developed to characterize linear net
works at high frequencies. S-parameters de
fine the ratios of reflected and transmitted
traveling waves measured at the network
ports. A two-port device is modeled with S
parameters in Figure 7. SII is the complex re-
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Phase data is also required to measure de
lay distortion or group delay of networks. De
lay distortion occurs when different
frequency components of a complex
waveform experience nonlinear phase shifts
as they are transmitted through a network.
Group delay is a measure of this distortion
and is defined as:

Tg = - dB
OW

There are several techniques for measur
ing group delay; the most common tech
niques are phase slope, amplitude
modulation, frequency modulation, and fre
quency deviation. Most HP network analyz
ers can make measurements with at least one
of these techniques while several analyzers
measure and display group delay directly.
Choice of a group delay measurement tech
nique is dependent on the particular device
under test and the resolution required.

An alternative method for measuring
phase distortion is deviation from linear
phase or differential phase. Deviations from
linear phase can be measured by introducing
enough electrical length in the network ana
lyzer's reference channel to linearize a de
vice's phase shift. Once this has been
accomplished it is possible to observe any
variations in phase shift linearity at high res
olution. Since group delay is the derivative of
phase (dB/dw), nonlinearities in phase shift
correspond directly to changes in a device's
group delay. Figure 6 shows deviation from
linear phase and group delay. Introduction of
electrical length in the measurement channel
may be accomplished by physically adding
cable, or it may be accomplished electroni
cally on some network analyzers.
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Figure 5. Direct measurement of group
delay with digital readout at marker.

network behavior and it is a required compo
nent of complex impedance and transfer
functions. For instance, phase is required to
determine the frequency of network
resonances (poles) and anti-resonances (ze
roes). This is because the phase shift of a net
work transfer function is exactly zero at the
frequency of resonance. Phase information is
also vital in circuit design, particularly loop
design, where phase margins are critical.



marize, and output data in a variety of for
mats to a number of peripherals. These capa
bilities make the computer controlled
network analyzer ideal for both computer
aided design or automatic production testing.

Network Analyzer Product
Line

Hewlett-Packard offers a complete line of
network analyzers capable of measurements
through the I Hz to 40 GHz frequency
range. Further information and detailed
specifications on individual network analyz
ers are available on the following pages (see
matrix on page 593 for specific page num
bers).

HP 357SA
The HP 3575A measures phase and ampli

tude or gain. With the HP 3575A, the com
plete response picture is available at a
reasonable cost from a single instrument,
over an 80 dB range, from I Hz to 13 MHz.
The HP 3575A uses a broadband measure
ment technique, which is attractive because
the measurement is not constrained by inter
nal tracking source or dedicated external de
vice. The HP 3575A is not dependent on the
wave shape, thus measurements can be made
on a variety of waveforms such as triangle
and square waves.

HP 3577Al3577S
The HP 3577A network analyzer is a com

bination of superb measurement perform
ance and outstanding network analysis
capabilities. The broadband 5 Hz to 200
MHz measurement capability is provided by
precise analog design. The accuracy and dis
play flexibility are the result of digital signal
processing. Simplicity of operation is the
benefit of innovative microprocessor control.

Use the internal synthesized source from 5
Hz to 200 MHz with 0.001 Hz resolution
and settability. Measure with 100 dB of dy
namic range and 0.02 dB and 0.2 degree dy
namic accuracy. Make critical low level
measurements with -130 dBm sensitivity in
the I Hz resolution bandwidth. Move the dis
play marker to resolve points of interest to
0.001 dB and 0.005 deg. Automatic measure
ments are easy with the HP 3577A's simple
programming codes that minimize software
development time.

Characterize magnitude/phase perform
ance such as insertion loss/ gain, attenuation,
group delay, or input/output power. Make
simultaneous reflection/transmission mea
surements with the HP 35677A/B S-param
eter test set. Measure reflection quantities
such as reflection coefficient, return loss, or
impedance. Make higher accuracy reflection
measurements possible with built-in vector
error correction. Simultaneous transmission
and reflection measurements can also be
made from 5 Hz - 200 MHz using the cost
effective HP 35676A/B Reflection/
Transmission Test Kit.

The HP 3577S Network Analyzer System
includes the HP 3577A, HP 35677A/B, HP
Model 9000 Series 200 Computer, HP
35678A/B Calibration Kit, and HP 35675A
Accuracy Enhancement Software. The HP
3577S offers full 12-term error correction for
all s-parameter measurements, conversions
from s-parameters to h, y, or z parameters,
and convenient disc storage of data and er
ror-correction sequences.

Application areas include communica
tions, crystal filter testing, amplifier and
component characterization as well as sonar
and disc drive testing.

HP 8405A
The HP 8405A vector voltmeter is a

dual-channel RF millivoltmeter and
phasemeter. It reads the absolute voltages on
either of two channels and simultaneously
determines the phase relationship between
them. CW measurements can be made over
the frequency range I MHz to I GHz.

Besides its use as a voltmeter, applications
of the HP 8405A include:

I) Transmission measurements (gain, loss,
phase shift and return loss) in 50 11 sys
tems.

2) Group delay and amplitude modulation
index.

3) In-circuit probing.
4) S-parameters in 5011 systems.
Application Notes 77-3, 77-4, and 91 are

available for more detail on the above mea
surements.

HP 8754A
The HP 8754A is a completely integrated

stimulus/response system for testing a wide
variety of networks (such as filters, amplifi
ers, and attenuators) in the 4 to 2600 MHz
frequency range. By combining a swept
source, three channel tuned receiver, and po
lar/rectilinear CRT display into a single
compact package, outstanding performance
can be achieved at an economical price.
Magnitude, phase, polar reflection coefficient
and impedance are all measured directly over
80 dB of spurious free dynamic range. Fre
quency accuracy is provided by a crystal
marker system and, since three receiver in
puts are available, network transmission and
reflection parameters can be measured si
multaneously. Additionally, a complete line
of 50 11 and 75 11 power splitters, transmis
sion/ reflection test sets, and S-parameter
test sets, is available. A high impedance
probe can also be used if necessary, and an
external signal generator can be used directly
to characterize narrowband devices such as
crystal filters.

HP 8S0SAl8S07D
The HP 8505A network analyzer provides

measurement capability from 500 kHz to 1.3
GHz. Three RF input ports, each with 100
dB of dynamic range, make possible simulta
neous network measurements of reflection

and transmission parameters. Two indepen
dent yet identical display channels are each
capable of displaying magnitude, phase,
deviation from linear phase and group delay
of either the transmission or reflection char
acteristics of an RF network. These parame
ters can be displayed in rectangular, in polar
coordinates or both formats at the same time.
The swept source, which is an integral part of
the analyzer, offers extreme frequency flexi
bility through seven different modes of oper
ation.

The HP 8507D is an automatic network
analyzer using the HP 8505A with HP· IB in
terface and one of the HP 9816S, 9826S, or
9836S computers. The HP 8507D is well
suited for laboratory applications because of
the accuracy enhancement software availa
ble with the system. The HP 8507D is also
well suited for manufacturing applications
where fast, repeatable testing is necessary.
Test data can also be reformatted and out
putted to an external plotter for permanent
documentation.

HP 8410C/8408B
The HP 8410C network analyzer system

measures the transmission and reflection
characteristics of linear networks in the form
of gain, attenuation phase shift, reflection co
efficient, normalized impedance and S-pa
rameters in the frequency range of 110 MHz
to 18 GHz.

The HP 841 OC is a ratiometer using both
reference and test signal inputs; consequent
ly, the sweeper output must be divided into
channels. This is accomplished by a "Test
Set" whose other major function can be to
provide the switching required for making
transmission and reflection measurements
with minimum or no changes in the measure
ment setup. Hewlett-Packard offers test sets
covering various frequency ranges and
switching functions.

Another major instrument required in the
HP 8410 measurement system is a unit for
the detection and display of the IF amplitude
and phase. Two plug-in displays (for the HP
841 OC mainframe) are available for this pur
pose: a phase-gain display for displaying log
amplitude and phase versus frequency; and a
polar display for displaying amplitude and
phase in polar coordinates.

The HP 8410C is capable of swept mea
surements over multi-octave bands through
18 GHz. Measurements of more than 60 dB
of attenuation and 40 dB of gain are possible.

The HP 84088 is a low cost, automatic
network analyzer system based on the HP
8410C network analyzer, the HP 8350B
sweeper and the HP 85B desktop computer.
Using automatic error correction techniques,
primarily in reflection, the HP 8408 B offers
the capability of making more accurate mea
surements than with the HP 8410C manual
system.



NETWORK ANALYZERS
Complete Characterization of Linear Networks (cont.)

HP 8510Al8510T
The HP 8510 series microwave vector net

work analyzers provide complete measure
ment capability for characterization of linear
networks from 45 MHz to 26.5 GHz. Full
feature systems operating to 60 GHz can be
customer configured. Two independent, yet
identical, display channels can be used to
view the log/linear magnitude, phase, or
group delay response of a test device. The
display channels may be viewed individually
or simultaneously with measurement results
presented in either a rectangular or po
lar /smith chart format. Powerful trace
math, data averaging, smoothing, and elec
trical delay functions provide performance
improvement and measurement flexibility.
Internal, non-volatile, storage of instrument
front panel states, calibration sets, and mea
surement data is available. A built-in tape
cassette unit extends the storage capacity.
Measurement results may be printed or plot
ted directly to a compatible peripheral with
out the need of an external computer. The
system is completely programmable through
the Hewlett-Packard Interface Bus.

An internal, high-speed computer controls
all aspects of system operation and data
processing, and provides the powerful capa
bility to perform the complex mathematics
required for vector error correction. Fre
quency response, one port, and fuB two port
measurement calibrations are available. Sys
tem speed is such that measured data is er
ror-corrected, yet displayed in virtual real
time, allowing for operator adjustment of the
test device while retaining a high level of
measurement accuracy.

Optionally, transformation of measured
data from the frequency domain to the time
domain is available, providing the ability to
view the response of a test device as a func
tion of time. The time domain response
presents the individual responses of a net
work as a function of time (or distance), per
mitting identification of specific
discontinuities within the test device. Indi
vidual responses can be isolated within set
table "gates," and viewed in the frequency
domain without the effect of the responses
outside the gate.

A total measurement system comprises a
source (either the HP 8350 series sweep os
cillators or HP 8340A/834lA synthesized
sweepers) and one of four broadband test
sets. The test sets provide either reflec
tion/transmission or full S-parameter mea
surement capability. The S-parameter test
sets include test channel attenuators and bias
networks for application in active device
characterization. All four test sets include an
integrated three- or four-channel frequency
converter. The HP 8511 A is a four-channel
frequency converter covering the 45 MHz to
26.5 GHz frequency range, and it can be
combined with a customer supplied test setup
for customized test requirements. Addition
ally, a complete line of calibra
tion/verification kits, test port return cables,
and other measurement accessories are avail
able.

The HP 8510T network analyzer system
provides, under one model number, the high
est performance network measurement sys
tem available. Covering 45 MHz to 26.5
GHz, it includes the HP 85l5A S-parameter
test set and HP 8340A synthesized sweeper
in a four foot high mobile rack along with a
comprehensive array of standards, verifica
tion kits, and accessories. Also, included are
system installation and one year on-site war
ranty.

Scalar Network Analyzers
Scalar (magnitude only) network analyz

ers use economical broadband diode detec
tors for swept frequency measurements.
These detectors, along with broadband
bridges, permit transmission and reflection
measurements from 10 MHz to 26.5 GHz
with one system. Because many devices can
be sufficiently characterized by magnitude
versus frequency measurements, the need for
complex, costly phase measuring circuitry in
the network analyzer is eliminated. A scalar
measurement system usually consists of a
scalar network analyzer, sweep oscil1ator, de
tectors and a signal separation device (such
as a directional coupler or bridge). In addi
tion, many scalar systems utilize computers
for automatic testing and data collection.
Scalar network analyzers have enjoyed wide
acceptance in research and development,
manufacturing and field service testing appli
cations.

HP 8757A/8757S
The HP 8757A is Hewlett-Packard's high

est performance scalar network analyzer. It
can make swept frequency transmission and
reflection measurements from 10 MHz to 60
G Hz. Each of the three (or optionally four)
detector inputs can be displayed indepen
dently in an absolute power measurement
mode (A, B, C or R) or in a ratio measure
ment mode (A/R, B/R, CjR or any other
combination). A built-in trace memory for
each channel enables normalized measure
ments that can be saved with the front panel
settings in the SAVE/RECALL registers.

Alongside the CRT are several keys whose
functions are defined in the HP 8757A inter
nal memory. These "soft keys" make a large
number of measurement functions available
without adding front panel complexity. For
example, the "open/short cal" soft key
guides the user through the steps involved in
an open/short calibration for reflection mea
surements. The plot soft key allows the user
to plot the output to an HP-IB plotter of the
CRT trace, graticule and annotation.

Soft keys allow the user to make any mea
surements that have previously required a
computer. For example, the cursor soft keys
enable the user to measure the 3 dB (or any
other value) frequencies of a band limited de
vice. Another soft key allows the user to spec
ify limit lines that appear on the CRT for
simple pass/fail testing. After the device
under test has been adjusted, measurement
results can be plotted and titled using the plot
soft keys.

Add a computer for fully automated trans
mission and reflection testing. All functions
and front panel controls are programmable
via the HP-IB with simple 3 letter codes. In
addition to complete programmability, the
HP 8757A can output data back to a com
puter very fast. A 401 point trace of mea
surement data can be transmitted in 35
milliseconds.

The HP 8757S automatic scalar network
analyzer system is an ordering convenience
that consists of all the instruments and acces
sories needed for automated measurements
of insertion loss or gain, return loss, SWR,
and power. The system is based on the HP
8757A scalar network analyzer and is con
troBed by an HP 9000 series 200 computer
over the HP-IB. Also included in the system
are a sweep oscil1ator, a high directivity (40
dB) directional bridge, detectors, accesso
ries, and the HP 85015A or HP 85016A sys
tem software.

The HP 850l5A system software allows
the user to configure and run automatic sca
lar measurements with simple menu selec
tions. No programming is needed to perform,
display, plot or print scalar measurements.

The HP 85016A transmission line test
software enables the user to completely char
acterize coaxial cables and waveguide runs.
Measure insertion and return loss of the
transmission line, calculate an inverse Fast
Fourier Transform, and plot return loss ver
sus distance to locate bad connections and
faults.

HP 8756A/8756S
The HP 8756A is also a microprocessor

based scalar analyzer that measures swept
frequency transmission and reflection. Its
"soft keys" offer a subset of the functions de
fined for the new HP 8757A described above.
The 3 detector inputs can be displayed on ei
ther of two display channel in a power mea
surement mode or ratio measurement mode.
A built-in trace memory for each channel en
ables normalized measurements to be made
at any resolution or offset. A fully annotated
graphics CRT displays the measurement
trace, scale per division, input being mea
sured, and start and stop frequencies (when
using an HP 8350B, 834lA or 8340A sweep
oscillator).

The HP 8756A uses an ac detection
scheme to reduce the effects of RFI, noise,
and time and temperature drift. The HP
11664 detectors described above are also
compatible with the HP 8756A, as are the di
rectional bridges, power splitters, and other
measurement accessories.

All functions and front panel controls
the HP 8756A are programmable via the
HP-IB. With an HP 9000 series 200 comput
er, the HP 8756S automatic scalar network
analyzer can make fully automated trans
mission and reflection measurements. The
HP 85015A and HP 850l6A software prod
ucts are completely compatible with the HP
8756S.



Network Analyzer Product Line Summary
HP Model Frequency Range Source Meamement Capabilities

3577A Network 5 Hz to 200 MHz Synthesized Source Transfer functions, magnitude/phase, insertion
Analyzer loss/gain, attenuation, electricallenglh, gain
Page 605 compression. Group Delay, Deviation from

linear Phase HP-IB Programmable

3577S Network 100 KHz to 200 MHz Synthesized Source All the capabilities of the HP 3577A, in addition to fUll12-term
Analyzer System vector error correction, conversion from s-parameters to h, y, or
Page 610 zparameters, and convenient disc storage of device data,

calibration data, and Instrument states.

3582A Spectrum 20 mHz to Built-in source that is Transfer function amplitude and phase.
Analyzer 25.599 kHz selectable as either Coherence function.
Page 701 random or pseudorandom. Transient capture and analysis.

The noise signal is
automatically band-limited

and band-translated to
match the analysis.

3575A Gain Phase 1Hz-13 MHz None Gain, Phase and Amplitude
Meter Low Frequency Analysis
Page 612

8405A Vector 1MHz-I GHz HP 3200B Oscillator, VHF Voltmeter
Voltmeter (CW) Signal Generators, Transfer Functions, Impedance in 50 nsystems
Page 617 HP 8654 (UHF), and HP 8640 AlB Group Delay, Amplitude Modulation Index

S-parameters in 50 nsystems

8754A 4 2600 MHz Swept source included Magnitude and phase
Network Analyzer external source usable. transmission coefficient
Page 614 rellection coefficient and return loss

S-parameters, Impedance.

8505A RF Network 500 kHz-1.3 GHz Swept Source Included Complex Transfer functions-Gain/Loss or S-parameters
Analyzer Complex Impedance-f, Return Loss, R± jX
Page 618 Distortion-Group Delay, Deviation from Linear Phase

Digital Readout of Data While sweeping
Frequency Counter included
HP-IB with Learn Mode

8507S Automatic Network 500 kHz-1.3 GHz Swept Source HP 85070 Network Analyzer Subsystem
Analyzer Included HP 85011A System Software
Page 624 HP 9816, 9817, 9826, or 9836 Computer

Automatic Measurements with Data Formatting and Graphics.
Error corrected measurements.

8756A Scalar Network 10 MHz-60 GHz HP 8350 or 8620 Series Scalar Transmission/Reflection Measurements
Analyzer Sweep Oscillators. 5011 Coax Measurements 10 MHz-26.5 GHz
Page 603 HP 8340Al8341A 75n Coax Measurements 10 MHz-2.4 GHz

Synthesized Sweeper Waveguide Measurements 26.5 GHz-60 GHz
Open/Short Averaging, Normalization, Averaging
Storage Registers, HP-IB Programmable

8756S Automatic Scalar 10 MHz-60 GHz HP 8350 Series Automatic Scalar Transmission/Reflection Measurements
Network Analyzer Sweep Oscillators, Custom conligurable test sequences
Page 603, 604 HP 8340Al8341A Automatic data collection and storage

Synthesized Sweeper HP 9816, 9817, 9826 or 9836 Computer

8757A Scalar Network 10 MHz-60 GHz HP 8350 or 8620 Series Scalar Transmission/Reflection Measurements
Network Analyzer Sweep Oscillators, 500 Coax Measurements 10 MHz-26.5 GHz
page 596 HP 8340A or 8341A 75U Coax Measurements 10 MHz-2.4 GHz

Synthesized Sweepers Waveguide Measurements 26.5 GHz-60 GHz
Open/Short Averaging, Normalization, Averaging, Limit Testing
Storage Registers, HP-IB Programmable

87575 Automatic Scalar 10 MHz-60 GHz HP 8350 or 8620 Series Automatic Scalar Transmission/Reflection Measurements
Network An,ijzer Sweep Oscillators, Custom configurable test sequences
Page 594, 604 HP 8340A or 8341A Transmission line testing with fault location

Synthesized Sweepers HP 9816, 9817, 9826 or 9836 Computer

8410C Network 110 MHz-I8 GHz HP 8350, 8620 Series Transmission/Reflection Characteristics, S-parameters .1

Analyzer Sweep Oscillators 50 UCoax Measurements 110 MHz to 18 GHz
Page 632 Continuous MultlOctave Measurements with HP 8620 and 8350 Series Sweepers

DC Bias tor Semiconductor Measurements

840BS Automatic 110 MHz-18 GHz HP 8350 or 8620 Series Automatic Transmission/Reflection Measurements
Network Analyzer Sweep Oscillators Full Error Correction in Reflection Measurements
Page 637 Tracking Error Correction In Transmission Measurements

HP 84lOC Network Analyzer System
HP 85F Desktop Computer

8510 Series Network 45 MHz to 60 GHz HP 8350 Series Transmission/Reflection Characteristics
Analyzer Sweep Oscillators S-parameters
Page 626 HP 8340A, 8341A Adive device characterization

Synthesized Sweepers Fui! error correction in real time
Time domain capability
Fui! HP-IB programmability



NETWORK ANALYZERS
Automatic Scalar Network Analyzer System (10 MHz to 60 GHz)
Model 8757S

• Measure insertion loss or gain, VSWR, and power
• Customize automatic tests without programming

HP 87575

The HP 8757S is a complete automatic scalar network analyzer for
measurements of insertion loss or gain, return loss, and power from 10
MHz to 60 GHz. The system is based on the HP 8757A scalar net
work analyzer and is controlled by an HP 9000 series 200 computer
(HP 9816, 9817, 9826, or 9836) over the Hewlett-Packard Interface
Bus (HP-IB). Also included in the system are a swept source (HP
8350B sweep oscillator with RF plug-in or HP 8340Aj8341 A synthe
sized sweeper), a high directivity (40 dB) directional bridge, detec
tors, accessories, and the HP 85015B or 85016B system software. All
analyzer and source controls are completely programmable.

Increase Productivity
The HP 85015B system software saves time and money in scalar

measurements, and allows you to increase throughput without any
programming. The simple menus and soft keys guide you through the
measurement process. Informative "help" messages are always avail
able for extra guidance. Frequently performed measurements may be
saved for future use on the computer disc. When these test configura
tions are later recalled, the system is completely programmed with
frequency limits, measurement channels, calibration data ... every
thing you need to perform and display scalar measurements. The
chances for operator error are greatly reduced, and repeatable, accu
rate data is ensured.

Troubleshoot Transmission lines
The HP 85016B transmission line test software adds accurate fault

location to the system. In addition to the frequency response of
waveguide runs and coaxial Gables, plot return loss data as a function
of distance along the line. Locate bad connections and faults that
cause reflections in the frequency range of interest.

Flexible Plot and Print Formats
Plot or print data and CRT graphics in your choice of formats

without any programming. Select automatic scaling of either the ver
tical or horizontal axes (or both). Customize your own plot configura
tion with or without labels, grid lines, limit lines, and out-of-spec
indicators. Plot up to four plots on a single page or print the data in
the format you find most useful.

• Plot and display data
• Troubleshoot waveguide and coax

Easy to Use
In either manual or automatic operation, the HP 8757S is easy to

operate. The fully annotated HP 8757A CRT is the system's control
center with convenient display of frequency, power, and scaling pa
rameters. Manual measurements can be easily controlled with the
front panel function keys. With the system software and the entire
HP 8757S system, even complex scalar measurements can be per
formed with ease.

High Performance
Each component of the HP 8757S is a high performance instru

ment in its own right. Together they form a very high performance
automatic scalar network analyzer.

The HP 8757A scalar network analyzer offers 76 dB of dynamic
range (+ 16 to -60 dBm) in three (or optionally four) independent
inputs (A, B, (C), and R) when used with the HP 11664AjE detec
tors. Single inputs or ratio combinations of the inputs can be dis
played on any of four independent display channels. Using AC
modulation and detection, the HP 8757A provides excellent perform
ance in the presence of unmodulated noise and spurious signals. The
HP 11664 detectors cover the range from 10 MHz to 40 GHz and the
HP 11664C detector adapter can be used with waveguide detectors
for higher frequency operation. The HP 85025 ACjDC detectors
cover the range from 10 MHz to 26.5 GHz and offers the choice be
tween AC and DC detection. In DC mode, the HP 85025 detectors
can be used to provide excellent swept power measurements (dBm).

New HP QjU 85026 detectors extend the frequency coverage over
the Q (33-50 GHz) and U (40-60 GHz) waveguide bands.

Test signals are provided by the HP 8350B sweep oscillator with an
RF plug-in or by the HP 8340Aj8341A synthesized sweepers. All
source front panel functions are fully programmable via HP-IB and
are also easy to use in manual applications. Frequency and power en
tries can be made with a knob, a numeric keypad, or with increment
and decrement keys. Up to nine independent front panel settings may
be saved or recalled at the touch of a key or through HP- lB.



NETWORK ANALYZERS
System Specifications

Model 8757S

System Specifications
ACCURACY
Transmission Loss or Gain Measurement Accuracy: Transmis
sion loss or gain measurements are made relative to a 0 dB reference
point established at calibration. The measurement accuracy is equal
to the uncertainty due to the change in power level, called dynamic
accuracy, plus mismatch uncertainty. The frequency response errors
of the source, detectors, bridge and power splitter may be removed via
calibration.

Dynamic Power Accuracy (25 ±5°C):

Reflection Measurement Accuracy: Uncertainties due to calibra
tion error and the frequency response of the source, detectors and
bridge are removed via open/short averaging. The remaining uncer
tainties are primarily the sum of directivity uncertainty, effective
source match uncertainty, and dynamic power accuracy. As shown in
the graphs below, directivity is the dominant error term when mea
suring small reflected signals (high return loss) and source match is
dominant when measuring large reflected signals (low return loss).

The Effect of Effective Source Match on Reflection
Uncertainty:

Absolute Power Measurement Accuracy: This specification is
useful for determining the accuracy of power measurements in dBm
when using the HP 85025A/B detectors in the DC mode. Absolute
power measurements are not made after a "through" calibration,
thus the total uncertainty is the sum of the detector frequency re
sponse, power accuracy, and mismatch uncertainties.

Absolute Power Accuracy (HP 85025A/B detectors in DC mode,
detector offsets removed via power meter cal, 25 ±5 °C):
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NETWORK ANALYZERS
Scalar Network Analyzer, 10 MHz to 60 GHz
Model 8757A

• 76 dB dynamic range
• Accurate swept power measurements (dBm)
• 40 dB directivity bridges

• Four independent display channels
• Limit testing built in
• Save/recall setup and cal data
• Direct plotter output

HP 8757A Option 001

Description
Measure insertion loss or gain, return loss, SWR, and power quick

ly and accurately with the new HP 8757A scalar network analyzer.
With high performance detectors and directional bridges and a com
panion HP source and digital plotter, the HP 8757A becomes the ba
sis of a complete measurement system with superb performance.

Performance
The HP 8757A features 76 dB of dynamic range (-60 dBm to +16

dBm) when used with the HP 11664A/E detectors. With square wave
modulation and detection (AC), the HP 11664 detectors enable relia
ble, drift-free measurements from 10 MHz to 40 GHz. With the new
HP 85025 AC/DC detectors, make scalar measurements with or
without modulation. In DC mode (no modulation), use the HP
85025A/B to make accurate swept-frequency measurements of pow
er (dBm).

High directivity bridges (>40 dB) covering RF and microwave fre
quencies help produce excellent measurement results. Using the HP
85020A/B and 85027A/B/C directional bridges, make accurate
measurements of reflection and transmission parameters simulta
neously.

Calibrate your test system, and make normalized measurements
with 0.01 dB vertical resolution. Select the optimum horizontal reso
lution for your application, by choosing 101, 201,401,801, or 1601
data points. Lower resolution allows faster sweep times. Calibrate
with full 160 I point resolution over your frequency range. Then zoom
in on a narrower frequency span and retain calibration. The HP
8757A interpolates the calibration data automatically.

Easy to Use
With a combination of simple front panel keys and powerful menu

driven soft keys, the HP 8757A allows you to set up the system and
make accurate measurements fast. Menus appear on the display, and
you control them with the front panel soft keys. The soft keys give you
powerful capabilities without adding front panel complexity. Press
"Cal" and let the menu guide you through calibration procedures.
Press "Autoscale" to bring your measurement into view quickly. Ac
tivate the "Cursor" and dial it to any point on your data trace for an
accurate high resolution reading of magnitude (and frequency with
the HP 8350B/8340A/834IA). Measurements are fast and easy.

Productivity Without a Controller
The HP 8757A increases productivity in scalar measurements even

without a controller. Decrease the time it takes you to set up and
make measurements, while improving the quality of the results.

Enter your own limit lines for easy comparison of measurement
results to upper and lower specification limits. Or use these lines as

your own reference calibration and remove the frequency responses of
devices that are inserted after calibration.

Four independent display channels add new capabilities to the sys
tem. Each channel can display the data taken from any of the three
(or optionally four) detector inputs. Each channel can display a single
input (A, B, (C), R) or a ratio combination of two inputs (A/R, B/R,
A/B, etc.). With four inputs, measure multi-port devices or charac
terize several devices simultaneously. Or compare the response of the
test device to the stored response of your "reference" device.

When used with the HP 8350B sweep oscillator or the HP
8340A/8341A synthesized sweepers, the HP 8757A acts as a system
controller by managing the source via the "8757 System Interface."
Using this interface the HP 8757A can extract frequency information
and annotate the display. When used alone, the HP 8757A can save
and recall up to nine front panel states in non-volatile memory, com
plete with calibration or measurement data, limit lines, and plot la
bels. With the system interface and a companion HP SOurce, the HP
8757A can save and recall not only its own front panel state, but the
source's as well. Configure often repeated measurements only once.
Then just recall that set-up and connect your device.

Combining the HP 8757A with an HP 8350B/8340A/8341A also
enables the useful "alternate sweep" function, which allows you to
sweep different frequency ranges or power levels and display them
both in real time.

The HP 8757A can adapt to any sweep ramp input in the 0-10 V
range, such as a 2-5 V ramp. Test voltage-controlled oscillators and
attenuators, using your test voltage ramp to drive the HP 8757A dis
play. Plot output power or attenuation versus tuning voltage.

Document Your Results
The HP 8757A also uses the "8757 System Interface" to drive an

HP-1B digital plotter or "ThinkJet" printer. Plot what appears on the
CRT or define your own plot and plot size. Get crisp, permanent, an
notated plots without a controller.

Millimeter Wave Measurements
Extended scalar measurements to millimeter-wave frequencies

with the HP 8757A and the waveguide detector for your frequency
range. For swept frequency measurements from 26.5 to 40 GHz,
choose the HP 116640 waveguide detector. The new HP Q85026A
and U85026A detectors offer fully calibrated scalar measurements in
the frequency bands 33-50 GHz (Q) and 40-60 GHz (U). Add an HP
millimeter-wave source and waveguide coupler for a complete scalar
measurement system to 60 GHz. Above 60 GHz use your own
waveguide detector with either the HP 85025C (AC/DC) or 11664C
(AC only) detector adapters.



HP 8757A Specifications
Amplitude Characteristics
Independently controlled for each channel.
Reference offset: offset level adjustable in 0.0 I dB increments from
-70 to +20 dBm (power measurement) or -90 to +90 dB (ratio mea
surement).

Display characteristics
Resolution

Vertical: 0.003 dB (power measurement)
0.006 dB (ratio measurement)
0.01 dB for "Display Cursor"

Horizontal: 101,201,401,801, or 1601 data points
Sweep timelnumber of traces: minimum sweep time and maxi
mum number of display traces depend on horizontal resolution.

Number of Minimum Number of
Points Sweep Time Traces

101 50 ms 4
201 100 ms 4
401 200 ms 4
801 200 ms 2

1601 200 ms I
Modulation Requirements (for HP 11664 detectors and HP
85025/26 detectors in AC mode):
Square-wave amplitude modulation

Frequency 27,778±20 Hz
::::30 dB on/off ratio
45% to 55% symmetry

Averaging: 2,4,8,16,32,64,128, or 256 traces may be averaged.
Normalization: traces are stored and normalized with the highest
resolution, independent of display scale/division or offset. Calibration
data can be saved and recalled with instrument states, and is interpo
lated when the frequency span is decreased.

HP-IB Characteristics
Transfer formats: Data may be transferred either as ASCII strings
(nominally six characters per reading) or as 16 bit integers (most sig
nificant byte first). Readings may be taken at a single point, or an
entire trace may be transferred at once.
Transfer speed:
ASCII format, 401 point trace: 500 ms typical.
ASCII format, point: 10 ms typical.
Binary format, 401 point trace: 30 ms typical.
Binary format, point: 7 ms typical.

System Interface
Description: the HP 8757A system interface is a dedicated HP-IB
port used exclusively by the HP 8757A to control and extract infor
mation from a swept source and a digital plotter or "Thinkjet"
printer.
Swept sources: HP 8350B with RF plug-in, HP 8340A/8341A
synthesized sweeper, or any source that provides a sweep ramp in the
range of 0-10 volts.
Plotters: HP 7470A, 7475A, 7550A, 7090A

General Specifications
Power requirements: 48 to 62 Hz, 115/230 V ± I0%, typically 100
watts.
Dimensions: 178 H x 425 W x 482 mm D (7.0 x 16.75 x 19.0 in.).
Weight: net, 21 kg (46 lb); shipping, 33 kg (73 Ib).

NETWORK ANALYZERS
8757/8756 System Accessories

Models 8757A, 85027A/B/C, 85020A/B

e
• 40 dB

Directivity

Directional Bridges
The HP 85020A/B and HP 85027A/B/C are directional bridges

designed especially for the HP 8757A, 8756A and 8755C scalar net
work analyzers. Each bridge features outstanding directivity and test
port match in a compact, rugged package.

Within each bridge, one zero-bias Schottky diode detector mea
sures the return loss of the test device. Ratio measurements can be
made by adding a power splitter (HP 11667A/B) and detector (HP
11664 series or HP 85025 series).

HP 85027AlBIC Directional Bridges
The HP 85027 series directional bridges are designed to operate

with the HP 8757, 8756 and 8755 scalar network analyzers for reflec
tion measurements from 10 MHz to 26.5 GHz. A switch on the HP
85027 series bridges allows the user to configure them for operation
with the HP 8757 or the HP 8756 and 8755 scalar network analyzers.

When used with the HP 8757A scalar network analyzer, the HP
85027 series bridges allow the user to choose the measurement mode
that best suits the application. Use the bridge's AC mode (modulated
RF) for measurements in the presence of undesired signals such as
broadband noise or electromagnetic interference. Or choose the
bridge's DC mode (unmodulated RF) to measure the rcturn loss of
modulation sensitive devices such as amplifiers with gain control cir
cuits. Use the companion HP 85025 series detectors for AC and DC
measurement versatility or the HP 11664 series detectors for AC only
measurements.

High (40 dB) directivity and excellent test port match ensure accu
rate reflection measurements over a broad swept frequency range.
The HP 85027B bridge operates from 10 MHz to 26.5 GHz and has
an SMA compatible, precision ACP-3.5 test port connector. The HP
85027A/C bridges operate from 10 MHz to 18 GHz. The HP
85027A has a rugged APC-7@ test port connector and the HP
85027C has a precision Type-N connector.
Measuring SMA devices
Hewlett-Packard recommends using the HP 85027A bridge and an
APC-7 to APC-3.5 adapter for measuring SMA devices from 10
MHz to 18 GHz. For SMA measurements to 26.5 GHz, HP recom
mends using APC-3.5 to APC-3.5 adapters (included with the HP
85027B bridge) to preserve the HP 85027B output connector.

HP 85027 AlBIC Specifications
Frequency Range

HP 85027A: 0.01 to 18 GHz.
HP 85027B: 0.01 to 26.5 GHz.
HP 85027C: 0.01 to 18 GHz.

"APC-7 is a U.S. registered trademark of the Bunker Ramo corporation



NETWORK ANALYZERS
8757/8756 System Accessories (con't)
Models 85027AlBIC, 85020A/B, 85025A/B, Q/U85026A, 85025C, 11664A
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HP 8S02SA Detector
Function: Designed specifically to use with the HP 8757A scalar net
work analyzer, the HP 85025A detects either a modulated (AC) or an
unmodulated (DC) microwave signal. In AC mode, the HP 85025A
detects the envelope of the 27.8 kHz modulated microwave signal. In
DC mode, the HP 85025A measures the microwave power directly.
The user can change modes via HP 8757A softkey selection.
Frequency Range: 10 MHz to 18 GHz.
Return Loss (25 ±5 C):

10 MHz to 40 MHz: 10 dB.
40 MHz to 4 GHz: 20 dB.
4 GHz to 18 GHz: 17 dB.

Frequency Response: (25 ±5 C):
10 MHz to 40 MHz: +0.25 dB, -0.75 dB.
40 MHz to 18 GHz: ±0.5 dB.

Impedance: 50 ohms nominal.
Maximum Input Power: +20 dBm (100 mW), 10 VDC.
Connector: Type-N Male (Option 001: APC-7).
Dimensions: Cable length is 1.22 m (48 in.).
Weight: Net 0.24 kg (0.5 Ib). Shipping 1.0 kg (2.2Ib).

Detectors
Use the HP 85025 and 85026 series detectors to measure either

modulated (AC) or unmodulated (DC) microwave signals. The HP
11664 series detectors operate in AC mode only.

Test Port Match (SWR)
HP 85020A: 0.01 to 3 GHz: 1.20.

3 to 4.3 GHz: 1.25.
HP 85020B: 0.01 to 1.3 GHz: 1.25.

1.3 to 2.4 GHz: 1.39.
Typical Input Port Match (SWR)

HP 85020A: 0.01 to 4.3 GHz: 1.25.
HP 85020B: 0.01 to 2.4 GHz: 1.25.

Typical insertion loss: 6.5 dB.
Typical minimum input power (for a 40 dB return loss measure
ment): +4 dBm.
Dimensions: 26 H x 110 W x 118 mm D (1.0 x 4.3 x 3.9 in).
Weight: net, 0.5 kg (1.2lb); shipping, 2.3 kg (5 Ib).

Directivity
HP 85020A: 0.01 to 3 GHz: 40 dB.

3 to 4.3 GHz: 34 dB.
HP 85020B: 0.01 to 2.4 GHz: 40 dB.
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HP 85027C

Test Port Match (SWR)
HP 85027A/C: 0.01 to 8.4 GHz: 1.15.

8.4 to 12.4 GHz: 1.25.
12.4 to 18 GHz: 1.43.

HP 85027B: 0.01 to 8.4 GHz: 1.15.
8.4 to 20 GHz: 1.43.
20 to 26.5 GHz: 1.75.

TypIcal Input Port Match (SWR)
HP 85027A/C: 0.01 to 8.4 GHz: <1.22.

8.4 to 18 GHz: < 1.33.
HP 85027B: 0.01 to 8.4 GHz: < 1.22.

8.4 to 20 GHz: < 1.33.
20 to 26.5 GHz: < 1.93.

Typical Insertion Loss
HP 85027A1B/C: 6.5 dB at 10 MHz.

8.0 dB at 18 GHz.
HP 85027B: 10 dB at 26.5 GHz.

Typical minimum input power (for a 40 dB return loss measure
ment): +7 dBm at 18 GHz.
Dimensions: 26 H x 124 W x 118 mm D (1.0 x 4.9 x 3.9 in).
Weight: net, 0.6 kg (1.3 Ib); shipping, 2.4 kg (5.2 lb).

HP aS020AfB Directional Bridges
The economical HP 85020A/B directional bridges also offer high

(40 dB) directivity and excellent port match at RF (to 4.3 GHz) fre
quencies. For 50 ohm measurements choose the HP 85020A. The HP
85020B is designed for 75 ohm environments. Both RF bridges have
Type-N connectors.

HP 8S020AlB Specifications
Frequency Range

HP 85020A: 0.01 to 4.3 GHz.
HP 85020B: 0.Ql to 2.4 GHz.

Nominal Impedance
HP 85020A: 50 ohms.
HP 85020B: 75 ohms.

Connectors: Type-N Female.
Maximum power to input port: +23 dBm.
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Nominal impedance: 50 ohms.
Input Connector

HP 85027A: Type-N Female.
HP 85027B: APC-3.5 Female.
HP 85027C: Type-N Female.

Output Connector
HP 85027A: APC-7.
HP 85027B: APC-3.5 Female.
HP 85027C: Type-N Female.

Maximum power to input port: +23 dBm.
Directivity

HP 85027A: 0.01 to 0.04 GHz: 36 dB.
0.04 to 18 GHz: 40 dB.

HP 85027B: 0.01 to 0.04 GHz: 36 dB.
0.04 to 20 GHz: 40 dB.
20 to 26.5 GHz: 36 dB.

HP 85027C: 0.01 to 12.4 GHz: 36 dB.
12.4 to 18 GHz: 34 dB.



NETWORK ANALYZERS
8757/8756 System Accessories (con't)

Models 850258, Q/U 85026A, 85025C. 11664A/C/D/E
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Specification -

Return Loss (-60 to + I0 dBm, 25 ±5 C):
10 MHz to 40 MHz: ~ 10 dB.
40 MHz to 6 GHz: ~20 dB.
6 GHz to 20 GHz: ~16 dB.
20 GHz to 26.5 GHz: ~ 12 dB (-60 to -10 dBm).

Test Port Connector: APC-3.5 Male

Return Loss: :::: 12 dB (-50 to + 10 dBm, 25 ±5° C).
Maximum Input Power: +16 dBm (40 mW).
Test Port Connector: EIA size WR-28 rectangular waveguide
(mates with UG-599/U cover flange).
Dimensions: Cable length is 1.22 m (48 in).
Weight: Net 0.24 kg (0.5 lb). Shipping 1.0 kg (2.2 lbs).

40 MHz to 4 GHz: ~20 dB
4 GHz to 12 GHz: ~ 18 dB
12 GHz to 18 GHz: ~16 dB

Impedance: 50 ohms nominal.
Maximum Input Power: +20 dBm (100 mW).
Test Port Connector: Type N-Male.

Option 001: APe-7.
Dimensions: Cable length is 1.22 m (48 in).
Weight: Net 0.17 kg (0.4 Ib). Shipping 0.9 kg (2 Ibs).

40frequency {GHz)

HP 116640 Detector
Function: The HP 11664D detects AC modulated signals in the fre
quency range of 26.5 to 40 GHz.
Frequency Range: 26.5 to 40 GHz.
Frequency Response: (0 dBm, 25 ±5° C):
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HP 11664E Detector
(Note: The specifications above for the HP 11664A apply for the HP
11664E except as noted below.)
Frequency Range: 10 MHz to 26.5 GHz.
Frequency Response: (-10 dBm, 25 ±5° C):

10 MHz to 18 GHz: ±0.5 dB.
10 MHz to 26.5 GHz: ±l.0 dB
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HP 85025C Detector Adapter
Function: The HP 85025C matches the HP 8757A to most standard
low barrier (zero-biased) crystal, silicon, and gallium arsenide detec
tors for scalar measurements above 60 GHz. A softkey calibration
sequence calibrates the HP 8757A to your detector for an accurate
display of power level.
Compatible Scalar Analyzer: HP 8757A only, firmware Revision
2.0 or higher. For scalar measurements with the HP 8756A or 8755C
use the HP I 1664C detector adapter.
Maximum Measurable Input: ±3 volts peak.
Maximum Allowable Input: ± 10 volts peak.
Connector: SMA male.
Dimensions: Cable length is 1.22m (48 in.).
Weight: Net 0.24 kg (0.5 lb.). Shipping 1.0 kg (2.2 lb.).

HP Q/U 85026A Detectors
Function: The HP Q/U 85026A detectors are calibrated waveguide
detectors designed specifically for operation with the HP 8757A.
They detect either a modulated (AC) or unmodulated (DC) millime
ter-wave signal. Operation with the HP 8756A requires an adapter
(HP Part No. 5061-5369) and is limited to AC only operation.
Frequency range:
HP Q85026A, 33 to 50 GHz.
HP U85026A, 40 to 60 GHz.
Return loss: ~12 dB.
Dynamic range:
AC mode, +10 to -45 dBm.
DC mode, +10 to -40 dBm.
Frequency response: <±2.0 dB.
EIA Waveguide Size:
HP Q85026A, WR-22.
HP U85026A, WR-19.
Cover Flange: UG-383.
Dimensions: Cable length is 1.22 m (48 in.).
Weight: Net 0.24 kg (0.5 lb.). Shipping 1.0 kg (2.2 lb.).

HP 850258 Detector
Note: The specifications above for the HP 85025A apply for the HP
85025B except as noted below.
FreCluency Range: 10 MHz to 26.5 GHz.
Return Loss (25 ±5° C):

10 MHz to 40 MHz: 10 dB.
40 MHz to 4 GHz: 20 dB.
4 GHz to 18 GHz: 17 dB.
18 GHz to 26.5 GHz: 12 dB.

Frequency Response: (25 ±5° C):
10 MHz to 40 MHz: ±0.8 dB.
40 MHz to 18 GHz: ±0.5 dB.
18 MHz to 26.5 GHz: ±1.0 dB typical.

Test Port Connector: APC-3.5 Male

HP 11664A Detector
Function: The HP 11664 series detectors detect the envelope of the
27.8 kHz modulated RF signal to be displayed on the scalar network
analyzer.
Frequency Range: 10 MHz to 18 GHz.
Frequency Response:

!i~jt-E-FtltD
0.01 2 4 6 8 10 12 14 16 18

Frequency IGHz'

Return Loss (-60 to + 10 dBm, 15 to 35 0 C):
10 MHz to 40 MHz: ::::10 dB

HP 11664C Detector Adapter
Function: The HP 11664C matches the HP 8757A/56A/55C to
most standard crystal, silicon, and gallium arsenide detectors via two
screwdriver adjustments. One adjustment sets the adapter's amplifier
gain to the correct power level indication on the scalar network ana
lyzer. The second adjustment matches the input impedance of the
adapter to the load impedance of the detector. Together, the square
law to linear transition region of the detector is optimized for the HP
8757A/56A/55C. Positive or negative bias (±SOJl A) can be selected
by two internal switches.
Frequency Range: Depends on the external detector used.
Maximum Input: 5 V peak.
Connector: BNC Male.
Dimensions: Cable length is 1.22 m (48 in).
Weight: Net 0.17 kg (O.4lb). Shipping 0.9 kg (2 Ibs).



Return Loss
;> 12 dB
;>16 dB
;>14 dB
;>14 dB

50-100 MHz
100 MHz-8 GHz

8-12 GHz
12-18GHz

Maximum input: +27 dBm.
Connectors: N-female, N-male.
Weight: net, 0.13 leg (5 oz); shipping, 0.28 kg (10 oz).

HP 11678A Low Pass Filter Kit
Description: the HP 11678A low pass filter kit contains five filters.
Low pass filters reduce harmonics generated by the RF source when
making precision measurements.
Frequency Range (low pass filters, cutoff frequency fc)

HP 11668A: 2.8 GHz.
HP 11689A: 4.4 GHz.
HP 11684A: 6.8 GHz.
HP 11685A: 9.5 GHz.
HP 11686A: 13.0 GHz.

Insertion loss: < 1.1 dB at 0.95 fc.
Rejection (at 1.25 fc): greater than 40 dB.
Impedance: 50 ohm normal.
Connectors: N-Female, N-Male.
Weight: net, 0.44 kg (lIb); shipping, 1.2 kg (2.9Ib).

Service Products
HP 8757+028/8756+028 Onsite Installation (where
available)

Be sure your HP 87 57S or 8756S automatic scalar network analyz
er system is operating from the start by having an HP Customer Engi
neer configure your system at your site. After you have unpacked the
equipment the HP Customer Engineer will assemble and verify the
opera tion of your system.

HP 8757S-t-238/8756S+238 Onsite Service (where
available)

Increase your total system uptime by ordering onsite service. An
HP Customer Engineer will come to your site to perform all repairs
for one year.

$105
$355

HP 85023C

HP 11678A

HP 85022A

HP 11668A

HP 11679A

HP 85023A1S/C/D Verification Kits
The HP 85023A/B/C/0 system verification leits each contain a set

of precision components used to perform a system verification proce
dure for the HP 8757S/56S scalar network analyzer system. This
procedure, which is in the HP 8757A/56A Operating and Service
Manuals, checks system installation and can be used as a daily func
tional test.

Choose a system verification kit to match your device under test.
For APC-7 applications, select the HP 85023A. If you are measuring
SMA or APC-3.5 devices, choose the HP 85023B. For 50 ohm, Type
N applications, select the HP 85023C. These kits (HP 85023A/B/C)
all include an open, short, 10 dB fixed attenuator, 50 ohm termina
tion, and a source to directional bridge adapter of the corresponding
connector type. The HP 850230 verification kit, for 75 ohm Type-N
measurements, consists of a short, a 75 ohm termination, a 50 ohm 10
dB fixed attenuator and two HP 11852A 50 to 75 ohm minimum loss
pads (for 50/75 ohm impedance conversion).
Frequency range: HP 85023A/C, dc to 18 GHz.

HP 850230, dc to 1.3 GHz.
HP 85023B, dc to 26.5 GHz.

Connector type: HP 85023A, APC-7.
HP 85023B, APC-3.5.
HP 85023C, Type-N, 50 ohm.
HP 850230, Type-N, 75 ohm.

Characteristic impedance: HP 85023A/B/C, 50 ohm.
HP 850230,75 ohm.

Weight: net, 0.5 kg (1.2 Ib); shipping, 1.2 kg (2.9 Ib).

HP 11679A18 Extension Cables
Function: These cables extend the distance between the scalar net
work analyzer and the detector or bridge to a maximum of 200 feet
without degradation of performance.
HP 11679A: 7.6 m (25 ft) extension cable:
HP 11679B: 61 m (200 ft) extension cable:

NETWORK ANALYZERS
8757/8756 System Accessories (con't)
Mode~11679A/B,85023A/B/C/DI85022A,85015B,85016B,11668A,11678A

HP 85022A System Cable Kit
The HP 85022A contains all the BNC and HP·IB cables to connect

an HP 8350B sweep oscillator (or HP 8340A synthesized sweeper),
an HP Series 200 computer, and a printer to the HP 8757A or 8756A.
This leit contains 3 one-metre HP-IB cables (HP 10833A), 3 two-foot
BNC cables (HP 11170B), and I four-foot BNC cable (HP 11170C).
SHC connectors: N-Male, N-Male.
SHC impedance: 50 ohm.
Weight: net, 0.5 kg (1.2 Ib); shipping, 1.2 kg (2.9 Ib).

HP 850158 System Software for HP 87575/87565
Save frequently performed measurement procedures and calibra

tion data for future use. Measure insertion loss, gain, power and re
flection coefficient. The HP 85015 allows you to customize your test
sequence and then print or plot the output in your choice of formats.
The HP 85015 includes four system discs and a data disc for either
5.25 inch or 3.5 inch disc drives. Choose the option that corresponds
to your computer configuration.
Weight: net, 0.5 kg (1.2 Ib); shipping, 1.2 leg (2.9 Ib).
For further information see page 604.

HP 850168 Transmission Line Test Software for
HP 8757S/8756S

Add accurate transmission line fault location to the HP 85015A/B
system software. In addition to frequency response, plot return loss of
cables and waveguides as a function of distance. The HP 850 16B in
cludes four system discs and one data disc for either 5.25 inch or 3.5
inch disc drives. Choose the option that corresponds to your computer
configuration.
Weight: net, 0.5 kg (1.2lb); shipping, 1.2 kg (2.9Ib).
For further information see page 604.

HP 11668A High Pass Filter
The HP 11668A high pass filter accessory is recommended when

making measurements on active devices that have gain below 50
MHz. Use of the HP 11668A, placed after the HP 11665B, reduces
the modulator drive feedthrough from 8 mY to I mY and prevents
possible amplifier saturation. Use of the HP 11668A filter is not nec
essary for passive measurements since the feedthrough from the HP
11665B is -65 dBm and causes no degradation in system perform
ance.
Frequency range: 50 MHz to 18 GHz.

Insertion Loss
s:25 dB
s: 1.0 dB
s: 1.0 dB
s: 1.5 dB



HP 116678

HP 116658

HP 11667A

NETWORK ANALYZERS
8757/8756 System Accessories (cont.)

Models 11667A1B, 11636A1B, 11665B, 11679A1B, 11852A

Connectors:
HP I 1667A: N-female on all ports.
HP I 1667B: APC-3.5 female on all ports.
Dimensions:
HP 11667A: 46 H x 52 W x 19 mm D (1.8 x 2.0 x 0.7 in).
HP I 1667B: 40 H x 47 W x 10 mm D (1.6 x 1.9 x 0.4 in).
Weight:
HP 11667A: net, 0.14 kg (O.31Ib); shipping, 0.22 kg (O.5Ib).
HP 11667B: net, 0.06 kg (O.l3lb); shipping, 0.14 kg (0.3Ib).

HP 11636A/B Power Dividers
The HP 11636A/B power dividers/combiners are recommended

when making wideband comparison measurements without ratioing,
and in fault location measurements with the HP 87575/85016. De
tailed specifications are on page 561.

Other Signal Separation Devices
Many other signal separation devices are available from HP for use

with the HP 8757A, 8756A and 8755C. Coaxial couplers from 0.1 to
18 GHz are available with the HP 770 series, the 790 series, and the
HP I 1692. Higher directivity HP 752 series waveguide couplers can
also be used with the HP 8757A, 8756A or 8755C with the addition
of appropriate HP 281 series waveguide-to-coax adapters.

HP 11667A1B Power Splitter
The HP 11667A/B power splitters are recommended when making

wideband ratio measurements using the HP 8757A, 8756A or 8755C
scalar network analyzer, These two-resistor type splitters provide ex
cellent output SWR at the auxiliary arm when used for source level
ing or ratio measurement applications. The tracking between output
arms over a frequency range from dc to 18 GHz allows wideband
measurements to be made with a minimum of uncertainty.

Input SWR:
HP 11667A: :-; 1.15 :-; 1.25 ~ 1.45
HP 11667B: :-; 1.22 :-; 1.22 :<: 1.22
Equivalent Output SWR: (leveling or ratio measurements)
HP I I667A: :-;1.10 :-;1.20 :-;1.33
HP 11667B: :-; 1.22 :-; 1.22 :<: 1.22
Output Tracking: (between output arms)
HP11667A: :-;0.15dB :-;0.20dB :<:0.25dB
HP 11667B: :-;0.20 dB :-;0.20 dB :-;0.20 dB
Typical Phase Tracking: (between output arms)
HP 11667A: 0.5 deg 1.5 deg 3.0 deg
HP 11667B: 1.5 deg 1.5 deg 1.5 deg
Maximum Input Power: +27 dBm.

Frequency Range:
HP 11667A: DC to 18 GHz.
HP 116678: DC to 26.5 GHz.
Impedance: 50 ohms nominal.
Insertion Loss: 6 dB nominal.

DC to
4GHz

DC to
8GHz

DC to
18 GHz

DC to
26.5 GHz

~1.29

:-;1.22

:-;0.25 dB

2.5 deg

11665B Modulator
Function: absorbtive on-off modulator designed for and powered by
the HP 8757A, 8756A or 8755C scalar network analyzers.

Frequency Return Loss Insertion Loss
Range On and Off On Off

ls-40 MHz ~10 dB ~7.0 dB ~35 dB
40 MHz-4 GHz ~15 dB ~3.2 dB ~35 dB

4-1l GHz ~12 dB ~3.8 dB ~40 dB
8-12.4 GHz ~8 dB ~4.3 dB ~45 dB
12.4--18 GHz >8 dB <5.0 dB ~45 dB

ModUlator drive feedthrough: :-;8 mY (peak) at 27.8 kHz at either
port when powered by the HP 8757A, 8756A or 8755C. Reduced to
:-; ImY (peak) using the HP 11668A. (See HP 11668A High Pass
Filter).
Drive current: nominally + 50 rnA in On condition, - 50 rnA Off con
dition.
Weight: net, O. I7 kg (6 oz); shipping, 0.9 kg (2 Ib).

HP 11852A 50 ohm175 ohm Minimum loss Pad
The HP 11852A is a low SWR minimum loss pad required between

75 ohm devices and 50 ohm sources and detectors. For more informa
tion, see page 623.



NETWORK ANALYZERS
Ordering Information
Models 8757/8756

Ordering Information
The HP 8757S Automatic Scalar Network Analyzer is ordered

with multiple line items to give you maximum flexibility in specifying
a system that meets your needs. This ordering guide lists the HP
8757S line items required for software compatibility. It is not neces
sary to order any line item you already own. Consult your local HP
Sales Office if you would like assistance.

$630

$950
$205

$1.095

$2.240
$2.545

Price
$29.085

20,500
26,580
26,580
13,540
15,540
8,170

22,820
17.700
15,000
9,780

10,280
9.780

11,985
14,540
17,500
8,000
8,000
8,000
5,520
6,970
3,810
5,075

15,300
19,810
6,575
7,720
7,525
4,575
7,975
5.175
5.275

10,780
6,125
5,675
9,280
3,865
4,565

280

add $75

Power
Out

(mW)

2.5
10
20
4
20
10
20
2.5
10
60
40
20
50
10
2
5
5
3.2
2
20
20
10
40
10
20
40
20
40
3.2
50
10
10
10
10
10
10

• Requires HP 116658 modulator.
•• Requires Option 006 for internal 27.8 kHz modulator.
•••Source module. requires a 11-20 GHz swept source.

Frequency
HP Model Range
Number (GHz)

83595A 0.01-26.5
83592A 0.01-20.0
83592B 0.01-20.0
83592C 0.01-20,0
83525A O.oI -8.4
83525B O.oI-8.4
83522A 0.01-2.4
83594A 2.0-26.5
83590A 2.0-20.0
83550A 8.0-20.0
83540A 2.0-8.4
83540B 2.0-8.4
83545A 5.9-12.4
83570A 18.0-26.5
83572A" 26.5-40.0
83572B·· 26.5-40.0
83554A••• 26.5-40.0
83555A"· 33.0-50.0
83556A"· 40.0-60.0
86222A 0.Dl-2.4
86222B 0.01-2.4
86220A· 0.01-1.3
86235A 1.7-4.3
86290B 2.0-18.6
86290C 2.0-18.6
86240A 2.0-8.4
86240B 2.0-8.4
86240C 3.6-8.6
86241A· 3.2-6.5
86245A 5.9-12.4
86242D 5.9-9.0
86250D 8.0-12.4
86251A 7.5-18.6
86260B· 10.0-18.6
86260A· 12.4-18.0
86260C· 17.0-22.0
8620C sweep oscillator mainframe
8350B~weeposcillator mainframe
11689A adapter for HP 86200 plug-in

Recommended Accessories
Printer (choose at least one)

HP 2673A Intelligent Graphics Printer
HP 2932A Opt 046 Impact Graphics Printer

Plotter (choose at least one)
HP 7470A Opt. 002 Two-pen Graphics Plotter
(8.5" x II ")
HP 7550 Eight-pen Vector Plotter (II" x 17") $3,900

Optional Accessories (for ratio and/or modulation measurements)
HP 11636A Power Divider DC to 18 GHz $400
HP 116368 Power Divider DC to 26.5 GHz $950
HP 116658 Modulator $605
HP 11667A Power Splitter DC to 18 GHz $930

Opt. 001 N-male on input port; N-female on output N/C
ports:

Opt. 002 N-female on input port; APC-7 on output
ports:

HP 116678 Power Splitter DC to 26.5 GHz
HP 11852A 50 to 75 ohm Minimum Loss Pad

Service and Support Products
HP 8757S+028 Onsite Installation (where
available)
HP 8757S+238 Onsite Service (where available)

Compatible HP 8350B Plug-Ins
(HP 86200 series plug-ins require the HP 11869A adapter for use
with the HP 8350)

$520
$655
$415
$685

$555
$1,380

$430
add $25

$680
$1,100

$255
$850

add $50
$950

$1,700
$1,700

$500

$5,150

N/C
$11,555
$14,420

$830
$3,300

$1,190
$1,390

$355

$2.000
N/C

N/C
$4,500

Price
$0

N/C

N/C

$44,000

$2.500
S2,800
$2,500

$950
$1,050

$4.565
$8,170

$20,500
$29,085

$11,000
$1,500

HP 8757S Scalar Network Analyzer System
This system model number ensures coordination of ship
ments and compatibility of instruments and software.

Analyzer
HP 8757A Scalar Network Analyzer

Opt. 001 Fourth detector input

Sweep Oscillators (choose either HP 8350B with an
RF Plug-in 8340A or 8341A)

HP 83508 Sweep Oscillator Mainframe
HP 83522A O.oI -2.4 GHz RF Plug-in
HP 83592A 0.01-20 GHz RF Plug-in
HP 83595A 0.01-26.5 GHz RF Plug-in
Other RF Plug-in (see HP 8350B catalog entry for
model and options)

HP 8341A 0.01-20 GHz Synthesized Sweeper
Directional Bridges (choose at least one)

HP 85027A 0.01-18 GHz, APC-7, 50 ohm
HP850278 0.01-26.5 GHz, APC-3.5 female, 50 ohm
HP 85027C 0.01-18 GHz, Type-N female, 50 ohm
HP 85020A 0.01-4.3 GHz, Type-N female, 50 ohm
HP 850208 O.oI-2.4 GHz, Type-N female, 75 ohm

Detectors (choose at least one)
HPI1664A 0.01-18 GHz, Type-N male

Opt. 001 APC-7 connector
HP 11664E 0.01-26.5 GHz, APC-3.5 male
HP 116640 26.5-40 GHz, WR-28 waveguide
HP 11664C Detector Adapter
HP85025A 0.01-18 GHz, Type-N male

Opt. 001 APC-7 connector
HP 850258 0.01-26.5 GHz, APC-3.5 male
HP Q85026A 33-50 GHz, WR-22 waveguide
HP U85026A 40-60 GHz, WR-19 waveguide
HP 85025C Detector Adapter

System Verification Kits (choose at least one)
HP 85023A APC-7, 50 ohm
HP 850238 APC-3.5, 50 ohm
HP 85023C Type-N, 50 ohm
HP 850230 Type-N, 75 ohm

Filter Kits
HP 11668 High Pass Filter Kit
HP 11678 Low Pass Filter Kit

System Cable Kit
HP 85022A System Cable Kit

Computer (choose one)
HP 98168 Series 200, Model16S Computer (select
option)

Opt. 630 for use with HP 91210/22D Disc Drive
HP 98268 Series 200, Model 26S Computer
HP 98368 Series 200, Model 36S Computer
HP 98256A 256K byte Memory Board
HP 98257AIM byte Memory Board

Disc Drives (one required for HP 9816S)
HP 91210 3.5 inch Dual Flexible Disc Drive
HP 91220 3.5 inch Dual Flexible Disc Drive

Software (choose one option)
HP 850158 System Software for HP 8757S

Opt. 630 for HP 9816S Computer with
HP 9121D/22D Disc Drive
Opt. 655 for either HP 9826S or 9836S Computer

HP 850168 Transmission Line Test Software for HP
8757S

Opt. 630: For HP 9816S Computer with
HP 9121O/22D Disc Drive
Opt 655: For either HP 9826S or 9836S Computer



Price
$8,500

• High (40 dB) directivity bridges
• "Autoscale" for fast measurements
• Full HP-IB programmability

HP 8756A

Description
Measure insertion loss and gain, return loss, and absolute power

quickly and accurately with the HP 8756A scalar network analyzer.
These scalar measurements can be performed over a broad 10 MHz
to 40 GHz frequency range. The HP 11664 diode detectors and AC
modulation make accurate, reliable, and drift-free measurements.
High-directivity directional bridges covering RF and microwave fre
quencies produce excellent reflection measurements. The HP 85020
and 85021 bridges, HP 11664 detectors and other scalar accessories
are described on pages 597 through 602.

Easy-to-Use
The HP 8756A features two independent display channels with

separate controls. Complete measurements can be performed using
only five control keys for each channel.

Make even faster measurements with one key-the "Autoscale"
key. Press it and the built-in microprocessor chooses the optimum
scale and reference level to display your measurement. Use the conve
nient display cursor to read out magnitude and frequency at each da
ta point.

For Automatic or Manual Systems
When used with the HP 8350B sweep oscillator or HP

8341A/8340A synthesized sweepers, the HP 8756A acts as a system
controller by managing the other instruments through the "8756 Sys
tem Interface." Using the system interface, the HP 8756A extracts
frequency information from the sweeper and uses it to annotate the
digital display.

When used alone, the HP 8756A can save and recall up to nine
front-panel states. With the HP 8350B or 8340A/41A, it saves and
recalls not only its own front-panel state, but the sweeper's as well.

Another benefit of the HP 8756A/8350B combination is "Alter
nate Sweep"; the ability to sweep two different frequency ranges or
power levels and display them simultaneously.

System control also extends to an HP-IB digital plotter. The HP
8756A can directly plot the CRT's image onto a plotter such as the
HP 7475A or 7470A. Crisp, permanent, annotated plots can be creat
ed just by selecting the Plot soft key.

Programmability Features
Since all of the controls of the HP 8756A are completely program

mable, computer-controlled automatic systems can make full use of
the HP 8756A and its built-in features. Order the HP 8756S auto
matic scalar network analyzer system and choose the configuration of
source, analyzer, computer, and peripherals for your needs. Add the
HP 85015B system software for custom testing and storage of data
and measurement configurations.

NETWORK ANALYZERS
Scalar Network Analyzer, 10 MHz to 40 GHz

Model 8756A/S

• Fully annotated digital display
• Nine "Save/Recall" registers
• Direct digital plot capability

Specifications
Function: The HP 8756A processes and displays the demodulated
27.8 kHz signals from the HP 11664 detectors and the HP 85020 or
85021 bridges.
Dynamic range: + 10 dBm to -50 dBm in all three inputs (A, B, and
R).
Dynamic accuracy: dynamic accuracy of a single channel measure
ment using HP 11664A/B/E Detector. Measurement taken over + 10
to -50 dBm at 25°C and at 50 MHz.

±(O.I dB + 0.01 dB/dB) from +10 to -40 dBm.
±(0.2 dB + 0.Q2 dB/dB) from -40 to -50 dBm.

Scale resolution: 0.1, 0.2, 0.5, I, 2, 5, 10, or 20 dB per division.
Independently controlled for each measurement channel.
Reference offset: offset level adjustable in 0.01 dB increments from
-70.00 to +20.00 dBm (absolute) or-90.00 to +90.00 dB (ratio).

Resolution
Vertical: 0.006 dB for display.

0.01 dB for "Display Cursor."
Horizontal: 401 points.

Sweep time: minimum sweep time:::: 150 ms.
Averaging: 2, 4,8, 16,32,64, 128, or 256 traces may be averaged.
Independent control of each display channel.
Normalization: traces are stored and normalized to 0.006 dB resolu
tion, independent of scale/division or offset. The horizontal resolution
is 40 I points.

Transfer formats: data may be transferred as either ASCII strings
(nominally 6 characters per reading) or as 16 bit integers. Readings
may be taken at a single point or as an entire 40 I point measurement
trace.
Transfer Speed

ASCII format, trace: 800 ms typical.
ASCII format, point: 10 ms typical.
Binary format, trace: 35 ms typical.
Binary format, point: 5 ms typical.

Description: the HP 8756A System Interface is an HP-IB port used
exclusively by the HP 8756A to control and extract information from
a sweep oscillator and a digital plotter.
Sweep oscillators: HP 8350B with RF plug-in, HP 8340A/8341A
synthesized sweep oscillators.
Plotters: HP 7470A Opt. 002, HP 7475A Opt. 002, HP 7550A Opt.
002, HP 9872C.

Power requirements: 48 to 62 Hz, 115/230V ± 10%, typically 100
watts.
Dimensions: 178 H x 425.5 W x 451 mm D (7.0 x 16.75 x 17.75 in.).
Weight: Net, 15 kg (33Ib). Shipping, 20 kg (441b).

Ordering Information
UP 8756A scalar network analyzer



NETWORK ANALYZERS
Scalar Network Analyzer Software for the HP 8757S/8756S
Models 850158, 850168

• Custom tests without programming
• Friendly menu operation
• Measure insertion and return loss

• Plot or store data
• Test coax and waveguide
• Locate faults in transmission lines

e

The software makes it easy to save your configuration, complete
with all the parameters you've specified and the calibration data.
When you want to run this test later, just recall the configuration and
connect the device. The software recalls cal data, plot formats, labels,
limit lines ... everything you need to run complete automated tests.

Ordering Information
Each software package comes with 5 discs, including a data disc.

Order the option that corresponds to your computer configuration.
The HP 85015B/16B can run on either BASIC 2.0 or BASIC 3.0 and
require 1'/2 Mbytes of RAM memory.

Test Transmission Lines
The HP 85016B transmission line test software provides all the ca

pability of the HP 85015B plus fault location for complete testing of
coax and waveguide transmission lines. Test frequency response (in
sertion and return loss), then find faults (mismatches) that affect the
signals in your frequency range. Troubleshoot your ECM, radar or
communication system quickly and without guesswork.

Fault location is accomplished using frequency domain reflectome
try, a technique that uses frequency domain reflection data and the
inverse Fast Fourier Transform to characterize reflection as a func
tion of distance. This enables you to locate impedance mismatches
resulting from bad connections or faulty cables.

Using the HP 85015B system software for the HP 8757S/8756S,
you can create and run complete scalar measurements without pro
gramming. The software guides you all the way from setup to output.
Just make your selections using the computer's knob and softkeys.
The software makes all the necessary settings on the scalar analyzer
and source to provide fast, accurate measurements that can be stored
for later reference.

Easy To Learn
Use the BASIC mode to get up to speed quickly on the software's

operation. It prompts you with a few simple questions, then sets up
your source and analyzer automatically. The software prompts you to
make all the connections necessary for calibration and measurement
sequences, then automatically plots the data on the CRT display. For
a permanent record, send the plot to a graphics plotter with a single
keystroke.

Use The Analyzer CRT
With the HP 8757, use the scalar analyzer as the control center for

your measurements. The analyzer knob and softkeys control the soft
ware menus which appear on the CRT of the HP 8757A, instead of
the computer's.

Customized Measurement Setups
Use the GENERAL and ADVANCED modes to access more of

the software's powerful features. Define up to 4 measurements in one
sequence. Specify particular power levels for your test device and
enter your specification limits as point, line, or sloped limits. These
limit lines allow simple pass/fail testing, or real time adjustment to
within the spec limits.

Then output the data using your own customized format with la
bels, limit lines and "out-of spec" indicators. Make up to 4 plots on a
single page. Store the data on computer disc for archival purposes,
then recall it later for further analysis.

HP 85015B system software
Opt. 630: 3.5 inch discs
Opt. 655: 5.25 inch discs
Opt. 100: upgrade from HP 85015A

HP 85016B transmission line test software
Opt. 630: 3.5 inch discs
Opt. 655: 5.25 inch discs
Opt. 100: Upgrade from HP 85015A

Price
$2000
'i/C
N/C

less $500
$4500
N/C
N/C

less $1500



NETWORK ANALVZERS
Audio/IF/RF Network Analyzer, 5 Hz to 200 MHz

Model HP 3577A

• High speed/high accuracy measurements
• .001 dB, .005 degree, 1 ps, .001 Hz resolution
• Built-in three-term error correction plus normalization

• Magnitude, phase, polar, real, imaginary, and group
delay display modes

• Convenience features including direct plotter control
and vector math functions

HP 3577A ~
ESIG"EDFOn. :

SYSTEMS

Introduction
The HP 3577A Network Analyzer provides cost-effective, high

performance network measurements from 5 Hz to 200 MHz for
higher productivity in design and production. The companion HP
35677A/B S-Parameter Test Sets and full line of accessories ensure a
complete measurement solution. Innovative analog and digital design
are combined for superb accuracy, resolution and operational sim
plicity.

Convenient soft-key selection of measurement functions allows you
to quickly measure transfer functions, magnitude/phase, insertion
loss/gain, attenuation, electrical length and gain compression. In ad
dition, measurement of phase distortion parameters such as group de
lay and deviation from linear phase can be made with high resolution.
With the HP 3577A's flexible receiver input impedances, you can
measure in either 50-Q or high impedance (I MQ) environments. Use
the HP 35677A or HP 35677B S-Parameter Test Sets with the HP
3577A to make reflection measurements such as return loss, reflection
coefficient and impedance in 50-Q or 75-Q systems, while simultane
ously displaying transmission parameters.

With the addition of an HP 9000 Series 200 Computer and appro
priate system software, the HP 3577A becomes the hub of a powerful
network measurement solution, the HP 3577S Network Analyzer
System. A full description of the HP 3577S begins on page 610.

High Performance Measurements below 200 MHz
The HP 3577A Network Analyzer is designed to offer unprece

dented measurement performance at audio, baseband, and IF fre
quencies below 200 MHz. Resolution specifications of .001 dB, .005
degree, I ps and .001 Hz make the HP 3577A ideally suited both for
critical R&D applications and as a calibration standard for produc
tion systems. Very fast measurement speeds are made possible by
state-of-the-art digital signal processing technology. Moreover, each
input has its own precision analog receiver, thus eliminating the need
for multiplexed signals.



NETWORK ANALVZERS
Audio/lF/RF Network Analyzer, 5 Hz to 200 MHz
HP Model 3577A (cont.)

Versatility and Convenience
User-defined Vector Math functions operate on measured data,

constants and functions to present measurement results in the form
you need. Multiple Display Formats with electronic graticules pro
vide accurate display in rectangular, polar or Smith chart coordi
nates. Frequency Sweep (Logarithmic, Linear or Alternate) and
Amplitude Sweep capabilities meet measurement needs in a wide
range of applications. Accessories such as S-Parameter Test Sets,
Power Splitters, Minimum Loss Pad, Cables, Calibration Kits, Tran
sistor Fixtures, Adapters, and Current and Voltage Probes ensure a
complete solution to your measurement needs.

The built-in autoscale functions put the measurement on the screen
quickly with a full scale display. Digital Display Markers with Mark
er ..... Min or Max and Marker Offset capabilities provide accurate,
high resolution readout of data points on a fully annotated dual trace
display. Direct Digital Plot (using an HP graphics plotter without a
computer) of displayed traces, graticule, annotation and marker data
provides quick, cost-effective hard copy of measurement results. Non
volatile Save/Recall Memory of five front panel instrument states is
convenient for making rapid and repeatable measurements.

Similarly, trace data can be stored in magnitude and phase format
in anyone of four data registers. Since data is stored with full accura
cy and resolution, it can be rescaled as needed.

Measurement Display Modes
Magnitude, phase, polar, real, imaginary, and delay modes are di

rectly accessible from the soft key display menu. Input data, stored
data and user-defined constants can then be combined using built-in
vector math functions (+,-,',/) to create arbitrary measurement dis
play modes. As an example, a feedback amplifier can be mathemati
cally analyzed by measuring its open loop gain, storing the data, and
then adjusting a complex variable which represents the amount of
feedback in the closed-loop gain equation.

High-Performance Group Delay Measurements
The HP 3577A measures group delay directly by dividing the mea

sured phase changes across a selected frequency aperture by the aper
ture value. The frequency aperture can be set from 0.5% to 16% of
span with annotation directly in Hertz, thus allowing the user to
change span and still retain the same effective smoothing.

Sophisticated measurements of both magnitude and phase distor
tion in communication systems can be made.

Cables and transmission lines can be tested for maximally flat de
lay with a resolution of up to I psec.

Noise Reduction
Noise reduction in the HP 3577A is accomplished by Vector Noise

Averaging and/or selectable Resolution Bandwidth filters. With the
proper use of these two noise reduction methods, greater than 130 dB
dynamic range can typically be achieved.

Built-in Error Correction
Three-term Vector Error Correction in the HP 3577A is used to

remove the effects of directivity, frequency response, and source mis
match from one-port measuremcnts. Similarly, vector normalization
enhances the accuracy of two-port measurements at the push of a
button. These powerful accuracy enhancement routines can be used
to cancel the repeatable error introduced by cable and test fixtures.
Moreover, the HP 3577A can be easily upgraded to an HP 3577S
Network Analyzer System with full twelve-term Vector Error Cor
rection, as the need for uncompromising measurement accuracy
arises.

HP-IB Programmability
The HP 3577A is fully programmable over the Hewlett-Packard

Interface Bus. Simple programming codes minimize the time it takes
to develop control software for automatic measurements. Quickly ac
cess a single point or an entire 40 I-point trace in either fast binary or
ASCII modes. Customize the built-in vector display via the HP-IB to
draw test limit lines, operator instructions or connection diagrams.

HP 3577A Network Analyzer
Abbreviated Specifications

Source
Frequency

Range: 5 Hz to 200 MHz
Resolution: 0.001 Hz

Amplitude: ±5xI0-8/day, 0 to 55°C
Range: +15 dBm to -49 dBm (1.26Vrms to 793Jt Vrms: 2dBV to
-62 dBV) into a 50flload
Resolution: 0.1 dB
Accuracy: ± I dB at + 15 dbm and 100 kHz. Below + 15 dBm, add
the greater of ±0.02 dB/dB or 0.2 dB
Flatness: 1.5 dBp-p from 5 Hz to 200 MHz

Impedance: 50n; >20 dB return loss at all levels
RF Output Connector: 50Q Type N female
Sweep Types: Linear, alternate, cw and log frequency; lo~ ampli
tude
Sweep Time: 100 ms/span to 200 ms/span for frequency sweep;
I ms/step to 16 s/step for amplitude sweep.
Sweep Modes: Continuous, single, manual
Trigger Modes: Free run, immediate,line, external

Receiver
Full Scale Input Level: -13 dBV from 10kHz to 200 MHz with
internal 20 dB attenuators ON (OdBm at 50Q)

Input Characteristics
Frequency Range: 5 Hz to 200 MHz
Inputs: Three receiver inputs (A, Band R)

Input Impedance: Selectable 50n with> 25 dB return loss, or I
Mfl in parallel with approximately 30 pF
Input Connectors: 50Q Type N female

Resolution Bandwidth: Selectable I kHz, 100 Hz, 10 Hz, or I Hz
Sensitivity (Due to noise and internal crosstalk between
source and receiver inputs):

30 kHz· 200 MHz (500)
30 kHz· 20 MHz (1 MU)

Resolution Internal 20 dB Internal 20 dB
Bandwidth Allenuator ON Allenuator OFF

1Hz -110 dBm -130 dBm
10 Hz -110 dBm -130 dBm

100 Hz -105 dBm -125 dBm
I kHz -95 dBm -115 dBm

Crosstalk: > 100 dB isolation between inputs.
Electrical Length/Reference Plane Extension: Provides
equivalent electrical line length, or delay at inputs A, Band R.
Range: -3 x 108m to +3 x 108m or + I s to -I s

Resolution: 5 digits or 0.1 em (3.3 ps) whichever is greater
Accuracy: ±O.I em or ±0.02% whichever is greater.
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Dynamic Accuracy'

Phase Characteristics (AIR, BIR, AlB)
Range ±180 deg.
Resolution

Marker: 0.005 deg (0.001 rad)
Display: 0.01 deg/div to 200 deg/div (0.00018 rad/div to 3.49
rad/div)

Accuracy (at 100 kHz, 25°C, and Full Scale Input: ±2.0°

Error Input Level Relative
to Full Scale Input

±.4 deg odB to -10 dB
±.2 deg -IOdBto -50dB
±.5 deg -50 dB to -60 dB

±1.5 deg -60 dB to -80 dB
±7.5 deg -80 dB to -100 dB

Dynamic Accuracy:

Magnitude Characteristics
Range: Full Scale Input to Sensitivity
Resolution

Marker: 0.001 dB (log); 5 digits (linear)
Display: om dB/div to 20 dB/div (log absolute); 0.01 dB/div to
200 dB/div (log ratio); 0.1 nV/div to 10 V/div (linear absolute);
IO- IO/div to 1020/div (linear ratio)

Display Units: dB, dBm, dBV, V, and linear ratio.
Accuracy (at 100 kHz, 25°C, and Full Scale Input)

Absolute (A, B, R): ±0.2 dB
Ratio (AIR, BIR, AlB): ±0.15 dB (50U); ±0.2 dB (I MU).

Error Input Level

Resolution Bandwidth
Relative to
Full Scale

1kHz, 100 Hz, 10 Hz 1 Hz Input

±.04 dB ±.04 dB OdBto -IOdB
±.02 dB ±.02 dB -10 dB to -50 dB
±.05 dB ±.05 dB -50 dB to -60 dB
±.l5 dB ±.25 dB -60 dB to -80 dB
±.75 dB ±.75 dB -80 dB to -90 dB
±.75 dB ±3.00 dB -90 dB to -100 dB
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Reference Level Resolution: 0.01 °
Temperature Stability: Typically <±0.05 deg;aC.
Time Stability: Typically <±0.05° /hour at 25°C

Input Level in dB Relative to Full Scale Input
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Real, Imaginary Display Characteristics
Range, Dynamic Accuracy, Frequency Response, Uncertainty,

Crosstalk, Stability specifications are the same as the corresponding
magnitude and phase characteristics.

Full Scale Magnitude Range
Absolute (A,B,R): 0.1 nV to IOV
Ratio (AIR, BIR, AlB): 10-10 to 1020

Polar Display Characteristics
Range, Resolution, Display Units, Dynamic Accuracy, Frequency

Response, Uncertainty, Crosstalk, Reference Level, and Stability
specifications are the same as the corresponding magnitude and phase
characteristics.
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Frequency Response (when driven from a son source and with
sou receiver input impedance)

Absolute (A,B,R): 0.3 dBpp from 20 Hz to 20 MHz; 0.6 dBpp
from 5 Hz to 200 MHz
Ratio (AIR, BIR, AlB): 0.3 dBpp from 20 Hz to 20 MHz; 0.4 dB
from 5 Hz to 200 MHz

Reference Level
Range: -207 dBm to +33 dBm (-220 dBV to +20 dBV) (Log
absolute); -400 dB to +400 dB (log ratio); 0 V to 10 V (linear
absolute); 0 to 1020 (linear ratio)
Resolution: 0.001 dB (log); 5 digits (linear)

Resolution
Marker: 5 digits
Display: 0.1 nV/div to 10V/div for absolute; 10 _10 to 1020 for
ratio

Reference Level
Range: ±IO V for absolute: ±1020 for ratio
Resolution: 5 digits

Delay Display Characteristics
Normalized Accuracy: Dynamic Phase Accuracy +2nS

360 x Aperture [Hz]

Stability
Temperature: Typically <±0.02 dB;aC
Time: Typically <±0.05 dB/hour at 25°C

Reference Level
Range: ± 103s
Resolution: 5 digits



NETWORK ANALYZERS
Audio/IF/RF Network Analyzer, 5 Hz to 200 MHz
HP Model 3577A (con't.)

General Display Characteristics
Annotation: Start/stop, center /span or CW frequency, source level,
scale/div, reference level, delay aperture, marker data, and soft key
functions.
Graticules: Rectangular logarithmic and linear, polar, and Smith.
All graticules are electronically generated.
Traces: Two simultaneous traces may be present with a rectangular
graticule. One trace with polar or Smith graticules.
Markers: Each trace has one main marker and an offset marker.
Markers indicate data at corresponding trace coordinates in the same
units as used to set the Reference Level. Markers can be used to modi
fy certain display parameters. Marker resolution is the same as hori
zontal display resolution.
Rectangular Graticule: 0% to 100% full scale deflection in 0.05%
increments.
Polar/Smith Chart Graticule: ±500 deg in 0.001 deg increments.

Calibration
Transmission: Both traces can be normalized to measured data
with full accuracy and resolution.
Reflection: Corrects for directivity, frequency response and source
rnatch errors.

Noise Averaging
Type: Exponentially weighted vector averaging on successive
sweep data.
Averaging Factor: Selectable I (off), 4, 8, 16, 32, 64, 128, 256.

Linear Phase Slope Compensation: Provides linear phase slope
offset of -72,000° /span to +72,000° /span.

Programming Characteristics
Capability: Remote programming via the Hewlett-Packard Inter
face Bus (HP-IB). The HP 35677A/B S-Parameter Test Sets are
programmable through the HP 3577A interface only.
Interface Functions: sm, AHI, n, TEO, L4, LEO, SRI, RU,
PPI, DCI, DTl, CO, EI. For more on these codes refer to the HP-IB
section of this catalog.
Output Data Transfer Time: 401 data points (single parameter)
can be transferred directly to an HP 200 series computer in Basic
language as follows:

ASCII mode: Typically 1500 ms.
Binary Floating point mode: Typically 160 ms.

Graphics Capabilities: 12 lines of text with 40 alphanumeric char
acters per line, and high resolution line vectors can be displayed
through HP-IB commands.

General Characteristics
External Reference Frequency Input

Frequency: 10 MHz/N. N is an integer from I to 100.
Level: OdBm ± 10 dB, nominal.
Impedance: 50n, nominal.
Connector: BNC female, rear panel.

Reference Frequency Output
Frequency: 10 MHz.
Level: Typically 0 dBm.
Impedance: 50n, nominal.
Connector: BNC female, rear panel.

External Trigger: Triggers on negative TTL transition or contact
closure to ground.

Connector: BNC fenale, rear panel.
Plotter Control: Directly compatible with HP-IB graphics plotters
that use Hewlett-Packard Graphics Language (HP-GL) with listen
only capability. HP 7470A, HP 7475A, HP 7550A, lIP 7090A
Save/Recall: Front panel setups can be stored in non-volatile memo
ry locations I through 5. Last state is saved when power is removed.

Operating Conditions
Temperature: O°C to +55°C.
Relative Humidity: <95% at 40°C.
Altitude: <4,572m (15,000 ft).

Non-Operating Conditions
Temperature: -40°C to +75°C.
Altitude: <15, 240m (50,000 ft).

Power: 115V + 10%, -25% (47 Hz to 440 Hz), or 230 V + 10%,
-15% (47 Hz to 66 Hz), 450 VA maximum.
Weight: 31 kg (67Ib) net; 41 kg (90 lb) shipping.
Dimensions: 222 mm H x 426 mm W x 578 mm D (8.75 in. x 16.75
in. x 22.75 in.).

HP 35677A1B S-Parameter Test Sets
While test setups can be constructed from discrete RF components

such as power dividers, directional bridges, cables, pads, etc., it is usu
ally much easier to use a fully integrated test set such as the HP
Model 35677A/B.

The test set contains the hardware required to make transmission
and reflection measurements in both the forward and reverse direc
tions. The only setup required is to connect the device under test to the
two measurement ports; the HP 3577A Network Analyzer controls
the switching functions, so that even reverse measurements can be
made without changing device connections. The HP 35677A is used
for 50n systems and the HP 35677B is used for 75n systems.

HP 35677AlB S-Parameter Test Set Specifications
Frequency Range: 100kHz to 200MHz
Test Port Impedance

HP 35677A: son.
HP 35677B: 75n.

Directivity: >40 dB.
Frequency Response

Transmission (S21, S12): ± I dB, ±5°.
Reflection (S11, S22): ±I dB, ±5°.

Port Match
Test Ports 1, 2: HP 35677A, >26dB; HP 35677B, > 24 dB.
Test Ports 1,2 open/short ratio: HP 35677A, <±0.75 dB mag
nitude and <±5° phase; HP 35677B, <±I dB magnitude and
<±7.5° phase.
Input Port: >20 dB return loss.
Output Ports A, B, and R: >26 dB return loss.

Test Port Isolation: >100 dB.
Insertion Loss

RF Input to Test Port 1 or 2: HP 35677A, typically 13 dB; HP
35677B, typically 19 dB.
RF Input to Output Ports A, B, or R: HP 35677A, typically 19
dB; HP 35677B, typically 31 dB.

Test Port Reciprocity:
Transmission (S21, S12): Typically <±0.5 dB magnitude and
<±5° phase.
Reflection (S11, S22): Typically <±0.5 dB magnitude and
<±5° phase.
Incident Power Ratio (Test Port 1 to Test Port 2): Typically
<±1.5 dB.

RF Input Maximum Operating Level: +25 dBm or ±30 Vdc.
RF Input Damage Level: +27 dBm or ±30 Vdc.
Port 1 or 2 Damage Level: +27 dBm or ±30 Vdc.



Connectors
Input Port and Output Ports A, B, and R: 50n Type N female.
Test Ports 1 and 2: HP 35677A, 50n Type N female; HP
35677B, 75n Type N female.
DC Bias Inputs: BNC female, rear panel.
DC Bias Range: Typically ±30 Vdc and ±20 mA with some deg
radation of RF specifications; 200 mA damage level.

HP 35676A/B Operating Characteristics·
Test Port Impedance: 50 ± 2% typical (HP 35676A)

75 ± 2% typical (HP 35676B)
Insertion Loss (source input to test output): 10 ± 1 dB typical
Equivalent Directivity: 40 dB typical
EqUivalent Source Match: 30 dB typical (HP 35676A)

25 dB typical (HP 35676B)

Accessories Supplied
4 ea. 190 mm (7.5 in.) 50n cables with Type N male connectors for
connection to HP 3577A (HP Part No. 8120-4387).
I ea. Test Set interconnect cable to HP 3577A (HP Part NO. 35677
61620).
I ea. Rear Panel Lock Foot Kit (HP Part NO. 5061-0099).
I ea. Service Manual (HP Part No. 35677-90010).

Recommended Accessories
HP 35677A: HP 35678A 50n Type N Calibration Kit; HP
35679A 50 Type N Test Port Extension Cables.
HP 35677B: HP 35678B 75fl Type N Calibration Kit; HP 35679B
75 Type N Test Port Extension Cables.

General Characteristics
Programming: The HP 35677A/B are completely controlled
through the HP 3577A using the HP 3577A interconnect cable. All
programming is accomplished through the HP 3577A HP-IB inter
face.
Power: All power is obtained through the HP 35677A intercon
nect cable.
Weight: 6 kg (13 Ib) net; 12 kg (25Ib) shipping.
Dimensions: 90mm H x 426mm W x 584mm D (3.5 in. x 16.75 in.
x 22.75 in.). Add I'/s inch to depth to include front panel connec
tors.

e
HP 35676A/B Reflection/Transmission Test Kits

Low frequency and broadband measurements with the HP 3577A
are greatly simplified with the HP 35676A/B Reflection/
Transmission Test Kits. Operating in conjunction with internal cali
bration routines in the HP 3577A, the test kits provide all the mea
surement capabilities required for reflection, transmission, and
impedance measurements throughout the entire 5 Hz to 200 MHz
frequency range. Separate versions are available for 50n (HP
35676A) or 75fl (HP 35676B) environments. Each HP 35676A/B
Reflection/Transmission Test Kit contains a precision resistive divid
er, 50n (HP 35676A) or 75n (HP 35676B) reference load, coaxial
short, carrying case, and all cables and hardware necessary for basic
measurements with the HP 3577A Network Analyzer.

Ordering Information
HP 3577A Network Analyzer

Option 907: Front Handle Kit
Option 908: Rack Mount Kit
Option 909: Rack Mount and Front Handle Kit
Option 910: Extra Operating and Service Manuals
03577-84401: Service Accessory Kit for HP 3577A

Accessories for 50 Ohm Systems
HP 35677A 50 Ohm Reflection/Transmission Test Kit
HP 35677A 50 Ohm S-Parameter Test Set

Option 907: Front Handle Kit
Option 908: Rack Mount Kit
Option 909: Rack Mount and Front Handle Kit
Option 910: Extra Operating and Service Manuals

HP 35678A 50 Ohm Type N Calibration Kit
HP 35679A 50 Ohm Type N Port Extension Cables
HP 1I525A APC-7 to 50 Ohm Type N Adapter
HP 1I850A 50 Ohm 3-Way Power Splitter
HP 1I853A 50 Ohm Type N Accessory Kit
HP 1I854A 50 Ohm BNC Accessory Kit
HP 116008 TO-18/TO-72 Transistor Fixture
HP 116028 TO-5/TO.12 Transistor Fixture
HP 1I858A Transistor Fixture Adaptor

Accessories for 75 Ohm Systems
HP 35676875 Ohm Rellcction/Transmission Test Kit
HP 356778 75 Ohm S-Parameter Test Set

Option 907: Front Handle Kit
Option 908: Rack Mount Kit
Option 909: Rack Mount and Front Handle Kit
Option 910: Extra Operating and Service Manuals

HP 35678B 75 Ohm Type N Calibration Kit
HP 356798 75 Ohm Type N Port Extension Cables
HP 118508 75 Ohm Power Splitter
HP 11852A 50 Ohm to 75 Ohm Minimum Loss Pad
HP 11855A 7S Ohm Type N Accessory Kit
HP 11856A 75 Ohm BNC Accessory Kit

'Typical, 5 Hz - 200 MHz, assuming proper calibration with supplied accessories.

Price
$24,000

add $75
add $40

add $]00
add $240

$250

$1.250
$3,600

add 549
add $25
cldd $60

$45

$750
$500
$158
$805
$230
$195

$1,505
$1,505

$980

$1,500
$3,600

add $49
add $25
add $60
add $45

$1,400
$1,650
$1,405

$205
$230
:5330



NETWORK ANALYZERS
Model HP 3577S Network Analyzer System

• Twelve-term error correction
• Conversion from S-Parameters to H, Y, or Z-Parameters
• Convenient disc storage/recall of device, setup, and calibration data e

Introduction
The HP 3577S Network Analyzer System brings full two port

twelve-term error correction to the HP 3577A Network Analyzer and
its companion HP 35677A/B S-Parameter Test Set. Although the
HP 3577S is a turn key system, it is also the natural foundation for an
automated network analysis workstation with expanded capability,
The HP 3577S can be integrated with other instrumentation and soft
ware to obtain customized solutions to difficult measurement and pro
ductivity problems.

Each HP 3577S system includes the HP 3577A Network Analyzer,
HP 35677A/B S-Parameter Test Set, HP Model 9000 Series 200
Computer, HP 35678A/B Calibration Kit, and HP 35675A Accura
cy Enhancement Software plus various accessories and peripherals.

Accurate measurements can be made inside environmental cham
bers and at remote test fixtures. Repeatable errors due to the effects of
cables and connectors are removed from the measurement results by
the HP 35675A error correction routines, Even the repeatable errors
contributed by custom text fixtures can be eliminated, provided that
compatible short, thru and reference terminations are available.

Parameter Conversion
Error corrected s-parameters are converted to accurate hybrid (h),

admittance (y), or impedance (1.) parameters by the HP 35675A sys
tem software. The appropriate parameter set can then be selected for
the device under test. For example, transistor parameters are easily
characterized using h parameters and the optional HP
11600B/1 1602B Transistor Test Fixtures.

Storage/Recall of Device Data, Calibration Data, and
Instrument States

Measurements can be repeated without having to setup and re
calibrate the system. Fast, convenient setup is accomplished by recal
ling previously stored error coefficients and instrument settings from
disk memory, This feature is especially helpful when switching
among several test fixtures or when linking a series of sweeps together
to increase resolution. The number of configurations stored is limited
only by the capacity of the storage media.

Device measurement data can also be stored for later retrieval,
archived or, with a small programming effort, accumulated in a data
base for analysis using your own statistical techniques.



NETWORK ANALYZERS
Network Analyzer System

Accuracy Enhancement
For each measurement, the entire system is first characterized by

successively measuring an open and the short, thru, and reference ter
minations furnished in the HP 35678A/B Calibration Kit. Twelve
term vector error coefficients derived from the measurement of these
known impedances are then used to correct subsequent s-parameter
measurements. Eight-term partial error correction can be invoked
when measuring the transmission parameters of well-matched de
vices; in such cases faster measurements can be made without a sig
nificant loss of accuracy.

HP 356778 75 Ohm S-Parameter Test Set $ 3.600
HP 356788 75 Ohm Type N Calibration Kit $ 1,400
HP 35679875 Ohm Type N Port Extension Cables $ 1.6S0

HP 116008 50 Ohm TO-18 /10-72 Transistor Fixture $ 1.505
HP 116028 50 Ohm TO-5 /TO-12 Transistor Fixture $ 1.505
HP 11858A 50 Ohm Transistor Fixture Adaptor $ 980

Please consult the HP 3577A Ordering Information on page 609
for more information concerning options and accessories for your HP
3577S System.

HP Model 9000 Series 200 Computers
The HP 35675A Accuracy Enhancement Software will work with

any HP Model 9000 Series 200 computer, as will the HP-IB
equipped HP 3577A. An HP 3577S Network Analyzer System can
therefore be easily configured to suit individual needs. Some recom
mended system configurations are listed at the end of this section.

Output
There is an output mode for every need. Test results can be most

quickly evaluated by testing or plotting device data on the computer
display. Permanent documentation is then obtained by transferring
the displayed measurement results to an HP Graphics Printer such as
the HP ThinkJet 2225A. Similarly, report quality graphs can be gen
erated by one of HP's many graphics plotters.

Ordering Information Price
HP 3577S Network Analyzer System $0

Specify this system reference number to insure coordination of
shipments and guarantee compatibility of instruments and software.

A complete HP 3577S Network Analyzer System includes HP
3577A, HP 35677A/B, HP 35678A/B, and a properly configured
HP 9000 Series 200 Computer. IT IS NOT NECESSARY TO OR
DER COMPONENTS ALREADY OWNED.

HP 3577S Network Analyzer System Characteristics
Frequency Range: 100 KHz to 200 MHz

System Impedance: 50f! (with HP 35677A)
75f! (with HP 35677B)

Connector Type: Type N female

Typical Output Power Range:
+2 dBm to -62 dBm (with HP 35677A)
-4 dBm to -68 dBm (with HP 35677B)

Typical DC Bias:
+30V DC and 20 rnA with some degradation of RF specification;
200 rnA damage level. (DC bias voltages for the device under test
can be applied via the rear panel of the HP 35677A/B.)

Error Correction:
One and two port 8 - or 12 - term

Typical Performance (401 point, 12 term mode):
Calibration: 2 minutes; includes time to connect devices
Measurement plus correction: 30 seconds

ReqUired Memory: 350K bytes for HP 35675A
Accuracy Enhancement Software

Basic: HP 35675A Accuracy Enhancement Software will run on
BASIC v. 2.0, 2.1, or 3.0

:51.270
$1,200

$820
$975

$17.020

$ 8.500

$ UOO

Model 216 Personal
Technical Computer
Includes Basic 3.0 and 1.02
Mbyte memory. Requires
HP 9122D or HP 9125S
flexible disc drive.
For use with HP 9122D
Disc Drive
For use with HP 9215S Disc
Drive

Option 630:

Option 650:

9817H I Option 001: Personal Modular Computer $ 9,030
Includes 3,0 and 1.02 Mbyte
memory. Requires HP
981613A Basic 3.0
Language System and HP
9122D or HP 9125S flexible
disc drive.

9920S I Option 001: Technical Modular
Computer Includes Basic
3.0 and 1.2 Mbyte memory.
Requires HP 9122D or HP
9125S flexible disc drive.

Option 630: ForusewithHP9122D $10.520
Disc Drive

Option 650: For use with HP 9125S Disc $10.520
Drive

9826S I Option 001: Model 226 Technical $14.075
Computer Includes Basic
3,0, 1.02 Mbyte memory
and internal 51/, inch flexible
disc drive.

9836S I Option 001: Model 236 Technical $16.940
Computer Includes Basic
3.0, 1.02 Mbyte memory
and dual internal 5y, inch
flexible disc drives.

9836CS I Option 001: Model 236 Color Computer $20,030
Includes 1.02 Mbyte
memory. Requires HP
98613A Basic 3.0 Language
System and HP 9122D or
HP 9125S flexible drive.

9837H I Option 001: Technical Computer

Computer Peripherals
HP 9122D Dual 3.5" Disc Drive
HP 9125S Single 5.25" Flexible Disc Drive
HP 98256A Additional 256K Memory Board
HP 98635A Floating Point Math Card

For complete ordering information, prices, delivery, and available
options, contact your local HP sales representative.

HP 9000 Series 200 Computer Systems Configured for
HP 35775

98165 I Option 001

S24.000
S IjOO

~ 3,600
S 750
S 500

HP 3577A Network Analyzer
HP 35675A Accuracy Enhancement Software

HP 35677A 50 Ohm S-Parameter Test Set
HP 35678A 50 Ohm Type N Calibration Kit
HP 35679A 50 Ohm Type N Port Extension Cables



NETWORK ANALVZERS
Gain/Phase Meter
Model 3575A

• dBV, dB ratio and degrees from 1 Hz to 13 MHz

HP 3575A Option 001 dual panel meters

Description
The HP 3575A Gain-Phase Meter is a versatile two-channel ana

lyzer which can measure and display the absolute amplitude level or
amplitude ratio of signals present at the inputs. In addition, the HP
3575A can measure the phase relationship of the two signals. This
analyzer is a broadband detector, which is easy to use because no
frequency tuning is required.

Since a dedicated tracking source is not required to operate with
the HP 3575A, a wide selection of stimuli is possible. This flexibility
coupled with a variety of possible amplitude, gain and phase outputs
(LED display, analog outputs, and optional BCD) gives you a wide
choice of cost/results tradeoffs. For example, you may wish to manu
ally plot your network response data on a Bode diagram in which case
a low cost sinewave oscillator stimulus may be used. For easier, quick
er results you may select the HP 7090A plotter and let the instru
ments plot your response. You may use a calculator or computer to
control a programmable stimulus source and the HP 3575A to pro
vide automatic measurements. Here you have a wide range of compu
tation and output possibilities.

Programmable
Two programmable options both offer full control of front panel

functions and BCD output of information (amplitude, ratio or phase)
contained in both digital displays. The two options give the user a
choice of negative true or positive true outputs.

Applications
The HP 3575A can solve network analysis problems in the I Hz to

13 MHz frequency range where complex measurements (gain or
phase or both) are required. A few of the many measurements it can
make are gain and phase response of feedback systems, envelope de
lay and return loss of transmission lines, complex impedance of com
ponents, and insertion loss of mixers and frequency doublers. Bode
plots and Nichols charts are useful graphical tools for analyzing
many of these response data.

Figure 1. Worst case error from odd harmonics.

10 20 30 40 50 60

A/TOTAL OF PEAKS OF HARMONICS (dB)

Phase
The phase relationship of two signals is indicated over a range of

± 192 degrees with 0.1 degree resolution. A unique logic circuit (pa
tent) design allows the HP 3575A to make stable phase measure
ments in the presence of noise. This feature minimizes the error to less
than two degrees for a signal-to-noise ratio of 30 dB. One of three
band limiting filters may be selected to get further noise rejection.

The HP 3575A is also capable of measuring the phase relationship
of a variety of waveforms, such as square waves and triangle waves.
Even harmonic and in-phase odd harmonic components of these sig
nals cause no phase measurement error. For out-of-phase odd har
monic signal-to-harmonic ratios of 40 dB, measurement errors are
less than 0.6 degree as shown in Figure 1.

Amplitude
The amplitude of either channel or the ratio of the two can be mea

sured over an 80 dB dynamic range and 100 dB measurement range.
Resolution is 0.1 dB. Results are displayed in dBV for channel ampli
tude and dB for ratio measurements. Digit blanking and channel
overload annunciators will turn on if the maximum allowable signal
level at either channel input is exceeded.

Readout
The standard three-digit LED display may be selected by the oper

ator to indicate the amplitude of channel A or B, gain or phase. A
second three-digit LED display is optionally available for simultane
ous display of amplitude and phase readings. Lighted annunciators
identify the measurement function, units and remote status.
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Specifications Digital readout: 3\12 digits with sign and annunciators. Four read
ings per second, fixed.

Phase Accuracy*
Amplitude Accuracy*

'2 mV -20 V 0'2 rnV - 2 V

INPUT RANGE

10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 13 MHz

1 ± '2 dBV

+ 1 dBV
\'2de~

(±1 dB)·' 17
I .-/ ! '2 dBV

I ~ 1!3dB)' •

; 1 dBV I
(,1.5 fB;"

.±-3 dBV

~ 2 dBV 1~2.5 dB)" (~4 dBI"

-4

-14

-74
1 H,

-34

-44

-5'

-6'

-24

~ '26
0

"6
<h

" '6"'a:
~>

"'- -4

~; -14
z'"
z""",z -24x-u.,; -34
~

44
....
1.: -54

"

NOTE: SHADED AREAS NOT SPECWIED

10 Hz 100 Hz 1kHz 10 kHz. 100 kHz 1 MHz 13 MHz

INPUT RANGE

2mV-20V 0.2 mV- '2 V

.26 '6

w>
.,6 -4

""" '6 -14z"""'0
a:~ -4 -24
.... ";'a: -14 -34
Z>
;::- -24 -44
",-

w>
;0'" -34 -54
0""

--" -44 -64

-54

FREQUENCY FREQUENCY

·Conditions: Temperature: 25'C ± 10'C; Frequency range switch on lowest applicable range;
Analog Output accuracy (rear panel).

Input signal range: 200 /l V rms to 20 V rms.

*Condilions: TBmperature: 25'C ± 10'C; accuracy applies to dB V and ratio measurements with
the same frequency on both channels; for ratio measurements. the lowest level channel deter
mines accuracy; analog output accuracy (rear panel).

**Ratio (BIA) tolerances

Harmonic Rejection
Even harmonics: no error.
Odd harmonics: (in phase) no error.
Odd harmonics: (out of phase) 0.57° worst case error when total
odd harmonic distortion is 40 dB below the fundamental.
Noise tolerance: 2° error for a 10 kHz, I V sine wave on one chan
nel. One volt sine wave added to Gaussian noise (limited to a I MHz
bandwidth and 30 dB SIN ratio) on the other channel. The 100 Hz to
I MHz frequency range was used.
Display

Range: 010 180° with 12° of overrange.
Resolution: 0.1 °.

Panel meter accuracy: 0103 counts (0.3 degreesjdBjdBV). The pan
el meter error must be added to the phase and amplitude errors to
obtain the display error.

Amplitude functions: A dBV, B dBV or BjA dB.
Amplitude reference: (A dBV, B dBV) l V rms = 0 dBV.
Display

Range: A dBV, B dBV: -74 dBV to +26 dBV (in two ranges). BjA
dB: -100 to +100 dB. (Both input signals must be within the range
of 0.2 mV rms to 20 V rms)
Resolution: 0.1 dBV, 0.1 dB.

General
Power: I IS V1230 V ± I0%, 48 Hz to 440 Hz, 40 VA.
Weight: net, 8.3 kg (\ 8.4 lb). Shipping, 11.3 kg (25.8 lb).
Size: 88 H x 425 W x 337 mm D (3.47" x 16.75" x 13.25").
Accessories furnished: extender boards, line cable and 50-pin con
nector (Opt 002 and 003 only).
Recommended Accessories: HP 7090A Measurement Plotting
System.

Options Price
001 Dual panel meters: HP's 3S7SA Opt DOl is equipped with two
digital readouts and two analog outputs for simultaneous amplitude
and phase readings. This option has no additional measurement capa
bility over the standard instrument.
Dual analog outputs: rear panel BNC connectors provide dc output
voltages that correspond to the respective panel meter readings.
001: Dual Readout add $630
002/003 Programmable: HP 3575A Opt 002 and Opt 003 are
equipped with dual panel meters and dual analog outputs (same as
Opt 001) plus BCD outputs and complete remote control capability.
Opt 002 has negative true output levels and Opt 003 has positive true
output levels. BCD information from the HP 3S75A (Opt 002) can be
read by the HP 9800 series HP Desktop Computers with appropriate
interfacing.
002: Programmable (negative true output levels) add $1100
003: Programmable (positive true output levels) add $1100
908: Rack Flange Kit add $35
910: Extra Product Manual add $50

Inputs
Impedance: I MU 30 pF.
Protection: ±50 V dc, 25 V rms.
Response Time to Achieve 95% of Final Reading

frequency Range Time
1 Hz to 1kHz 20 s

10 Hz to 100 kHz 2s

100 Hz to 1 MHz 0.2 s

1kHz to 13 MHz 20 ms

Rear terminal inputs are available as a special (HP 357SA-C09).
Digital (Opt. 002). 0, +5 V; ground true. Twelve lines to fully pro
gram all functions.

Outputs
Analog

Phase: 10 mV jdegree.
Amplitude: 10 mY IdB or dBY.
Output impedance: I kQ

Digital (Opt 002): 0, +5 V; ground true. 31 output lines (1-2-4-8
BCD). HP 3575A Gain/Phase Meter $4950



NETWORK ANALYZERS
RF Network Analyzer, 4 MHz to 1300 MHz (optional to 2600 MHz)
Model 8754A

(.> Ii
Ii
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• Integrated source, receiver, ;:md display
• H26 option covers 4 to 2600 MHz

HP 8754A

Description
The HP 8754A is a complete stimulus/response test system which

combines a 4-1300 MHz swept source, three-input narrowband,
tuned receiver, and both rectilinear and polar displays in a compact
package. The convenient built-in source incorporates digital display
of the start or center frequency, the ability to sweep all or any portion
of the 4-1300 MHz range, and crystal markers at I, lO, or 50 MHz
intervals to enable accurate frequency calibration and measurement.
The receiver provides 80 dB dynamic range in two independent mea
surement channels to allow simultaneous measurement of any two
transmission or reflection parameters using a single test setup. Mea
surements of absolute power, magnitude ratio, phase angle, and re
flection coefficient (or return loss) are displayed on the fully
calibrated CRT with resolutions up to 0.25 dB and 2.5 degrees per
major division. With these features the HP 8754A offers a new level
of operating convenience and technical performance to swept magni
tude and phase measurements in laboratory, production, and field
testing applications at an economical price.

A comprehensive line of 50-ohm and 75-ohm test sets allow you to
tailor your test setup for a specific measurement using the minimum
of equipment, or to provide the maximum in versatility for a wide
range of applications. Signal separation devices include the HP 11850
Power Splitter for precision transmission measurements, the HP 8502
Transmission/Reflection Test Set for simultaneous transmission and
reflection measurements, the HP 8748A S-Parameter Test Set to
measure both forward and reverse S-Parameters. Matched cable sets,
precision adapters, and transistor fixtures provide convenient, reliable
connections to the test device. Adding the HP 8750A Storage Nor
malizer provides flicker-free rectilinear displays regardless of sweep
rate. The HP 8750A will automatically store and subtract out the
frequency response of a test set or cable if necessary, eliminating the
need to use a grease pencil when making normalized measurements.
For applications that require exceptional frequency accuracy and sta
bility, the HP 8754A may be used with external sources such as the
HP 8660, 8662A, 8663A or 8640 Signal Generators.

Coverage to 2600 MHz
The HP 8754A Option H26 provides an economical solution for

magnitude and phase measurements to 2600 MHz. Frequency cover
age to 2600 MHz is obtained by adding an external frequency
doubler (supplied with Option H26) to the RF source output and en
gaging the "DOUBLER" pushbutton on the front panel. The exter
nal frequency doubler doubles the RF output frequency while the

• Three inputs, two measurement channels
• 80 dB dynamic range

~f ~ (i'>~iJ
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"DOUBLER" pushbutton changes the phase lock circuitry that en
ables the receiver to lock onto and track signals up to 2600 MHz. In
this doubled mode of operation it is necessary to multiply the indicat
ed frequency settings by two for a proper reading. The frequency span
between the 1, 10 and 50 MHz crystal markers is also doubled but
their excellent accuracy and stability are unaffected. The perform
ance of the source and doubler combination is specified from 100
MHz to 2600 MHz although it is usable down to 8 MHz.

A comprehensive line of 50-ohm 2600 MHz test sets and accesso
ries allow you to tailor your test setup for a specific measurement. For
the maximum in versatility, use the HP 8748A Option H26 S-Param
eter Test Set which allows characterization of forward and reverse S
Parameters without physically reversing the device. Other test sets
include the HP 8502A Option H26 Transmission/Reflection Test Set
for simultaneous transmission and reflection measurements and the
HP 11850A Option H26 Power Splitter for transmission measure
ments. Matched cable sets, adapters and transistor fixtures with cov
erage up to 2600 MHz are also available for connections to test
devices.

HP 8754A Network Analyzer Specifications
Frequency range: 4 to 1300 MHz. Option H26 coverage is 4 to
2600 MHz; 4 to 1300 MHz in normal mode, 100 to 2600 MHz in
doubled mode (usable down to 8 MHz).
Sweep modes: linear full sweep (4 to 1300 MHz or 8 to 2600 MHz
in doubled mode) and calibrated sweep widths with variable start or
center frequency.
Sweep widths: selectable sweep width ranges from 1 to 1000 MHz
(2 to 2000 MHz with Option H26) in a 1,2, 5 sequence, plus CWo A
vernier allows continuous adjustment of sweep width within each
range and calibration to internal crystal makers.
Spectral Purity (+ 10 dBm RF output level)

Residual FM (swept and CW): ~7 kHz rms (10 kHz bandwidth).
Harmonics: -28 dBc.

Output power range: 0 to + 13 dBm typical, ±0.5 dB flatness. Op
tion H26 100 to 2600 MHz: (measured at the output of the doubler
with +10 dBm at the input, frequency doubler has approx. 14 dB of
conversion loss).
Residual FM (swept or CW): ~ 14 kHz rms (10 kHz bandwidth).
Harmonics: Second typically -15 dBc, Third typically -25 dBc.
Output power range: 0 to + 13 dBm typical, ±0.5 dB flatness.



Absolute power measurements (A, B, and R): typically ±0.5
dBm at 0 dBm, 50 MHz input.
Phase frequency response: ±2.5° (typically ±1°); Option H26
1300-2600 MHz, ±5 0.

Specification

Typical

Receiver
Frequency: 4 MHz to 1300 MHz. Option H26 ("DOUBLER"
pushbutton engaged): 8 to 2600 MHz. .
Input channel: two test inputs (A and B) and one reference (R) in
put.
Input connectors: type-N Female, 50 ohms nominal impedance.
Input port match: 2':20 dB Return Loss (1.22 SWR).
Option H26:

1300 to 2000 MHz: ~13 dB Return Loss (1.58 SWR).
2000 to 2600 MHz: ~9 dB Return Loss (2.10 SWR).

Maximum input level: 0 dBm at R, A, B inputs.
Damage level: +20 dBm (50 Vdc).
Noise level: <-80 dBm at A and B inputs.
Minimum R input level: -40 dBm (~-40 dBm required to operate
R input phase-lock).
Crosstalk between channels: >83 dB.
Error Limits:

o
4 500

Frequency (MHz)
1000 1300

Magnitude frequency response (flatness)
Absolute (A,B): .:S ± 1 dB.
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±1 dB

±0.5dB

o
4 500

Fl1lquenc:y (MHzl
1000 1300

Phase range: ±180o.
Phase dynamic accuracy: ±2° from 0 to -50 dBm, ±4° from -50
to -70 dBm.
Phase reference offset range: ± 199° in 1° steps. Vernier provides
variable offset for calibration.
Electrical length adjustment range: typically 0 to 16 cm length
for transmission phase; typically 0 to 8 cm reference plane extension
for reflection measurements. Option H26 (to 2600 MHz) typically up
to 8 cm for transmission phase; up to 4 cm for reflection .

Display
Measurement functions: CRT displays either polar trace or Chan
nel I and Channel 2 rectilinear traces.
Reference position: independent reference lines for Channel I and
Channel 2 and polar center can be set to any position for calibration.
Video filter: typically 100 Hz (10 kHz without filter).
Gralicule size: rectilinear 10 cm by 8 cm; polar 8 cm in diameter.
Smith chart overlays: 2,1,0.2 and 0.1 full scale (furnished).
CRT photography: Tektronix C-5B Oscilloscope Camera is recom
mend (UV illumination will not excite P39 CRT phosphor for
graticule exposure).
Resolution: 10,2.5. 1,0.25 dB magnitude per major division. 90, 45,
10,2.5 degrees phase per major division.
Accuracy: ±2'10 ±0.05 division for rectilinear trace. Within 2.5 mm
for polar trace.

MagnitUde reference offset range: ± 199 dB in I dB steps. Vernier
provides variable offset for calibration.

Magnitude dynamic accuracy: ±0.3 dB from 0 to -50 dBm, ±0.5
dB from -50 to -60 dBm, ± I dBm from -60 to -70 dBm, ±2.5 dB
from -70 to -80 dBm.

Ratio (A/R, B/R): ~ +0.3 dB.
Option H26: 8 to 2000 MHz: .:S ±0.7 dB.

8 to 2600 MHz: ~ ± 1.3 dB.
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General
Sweep output: -5 V to +5 V.
External sweep inputs: 0 to 10 V nominal.
X-V Recorder/External CRT Output

Horizontal and vertical: 0.1 V/div.
Penlift/blanking: +5 V Blanking and Pen lift.

External marker input: typically -13 dBm RF signal produce a
marker at the frequency of the RF signal.
Magnitude/phase output: -10mV/ degree and -100 mV/ dB.
Probe power: Two +15 Vdc and -12.6 Vdc.
Storage-Normalizer interfaces: directly compatible with the HP
8750A Storage-Normalizer. HP 850 I A Storage-Normalizer requires
a single internal adjustment for compatibility.
Programming connector: outputs include magnitude/phase and
sweep outputs and inputs described above as well as measurement
mode selection bv TTL levels or contact closures.
External source: the HP 8754A sweep-out voltage is provided to
frequency modulate (sweep) an external signal generator for narrow
band measurement applications. A sweep input is provided to syn
chronize the CRT display for use with an externally swept source
(HP 8620 and 8350 series).
Temperature

Operating: 0° to 55°C except where noted.
Storage: -40°C to + 75°C.

EMI: VDE 0871/0875 and CISPR publication 11.
Safety: conforms to the requirements of lEe 348.
Power: selection of 100, 120,220 and 240 V + 5% -10%. 48 to 66 Hz,
20 VA max.
Size: 425.5 mm W x 133 mm H x 505 mm D (163;4" x 5';4" X 19Y8").
Weight: net, 16.8 kg (37 Ib); shipping, 19 kg (42Ib).
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Detailed specifications on the HP 8502A and 8502B appear on page
622. The HP 8502A Option H26 is intended as an accessory to the HP
8754A Option H26 and allows 50 ohm transmission/reflection measure
ments up to 2600 MHz. For interconnections from the HP 8502 to the
HP 8754A use the HP 11851A RF Cable Set. The major specifications
of the HP 8502A option H26 are:
Frequency Range: 4 to 2600 MHz.
Directivity:
4 to 1300 MHz: ~ 35 dB.
1300 to 2600 MHz: ~ 30 dB.
Frequency Response:

Transmission:
4 to 1300 MHz: ~0.9 dB, ~ ±IO°.
1300 to 2600 MHz: ~ ± 1.5 dB, ~ ±15°.

Reflection:
4 to 1300 MHz: ~ ± 1.8 dB, ~ ± I0°.
1300 to 2600 MHz: ~ ±3.0dB, ~ ±15°.

Port Match:
Test Ports:

4 to 1300 MHz: ~22 dB Return Loss (~1.17 SWR).
1300 to 2600 MHz: ;::: 17 dB Return Loss (~1.33 SWR).

Test Port Open/Short Ratio:
4 to 1300 MHz: ~ ±1.2 dB, ~ ±IO°.
1300 to 2600 MHz: ~ ± 1.5 dB, ~ ±15°.

Reference and Reflection Port:
4 to 1300 MHz: ;:::22 dB (~1.17 SWR).
1300 to 2600 MHz:;:::17 dB (~1.33 SWR).

Input Port
4 to 1300 MHz: ;::20 dB (~1.22 SWR).
1300 to 2600 MHz: ;:::12 dB (S;1.67 SWR).

HP 11850A 50 n Three-Way Power Splitter
HP 11850875 Q Three-Way Power Splitter
General: one output port provides the reference output and the other
two output ports can be used for independent transmission measure
ments. Use the HP 11851 A RF Cable Set for interconnecticns. Detailed
specifications on page 622.

HP 11851A RF Cable Set
General: three 61 cm (24 in.) 50 fl cables, phase matched to ±4° and
one 86 cm (34 in.) 50 fl cable. Used with HP 8502A/B and 11850A/B.
Detailed specifications on page 623.

HP 11857A APC-? Test Port Extension Cables
General: two precision 50 fl cables phase matched to ±2° to connect
text device between HP 8748A test ports. Detailed specifications on
page 623.

Transistor Fixtures
General: three transistor fixtures can be used with the HP 8748A. The
HP 11600B and 11602B require use of the HP 11858A Transistor Fix
ture Adapter. The HP 11608A transistor fixture connects directly to the
HP 8748A. Detailed specifications on pages 634 and 636.

Adapter Kits
General: the HP 11853A, 11854A, 11855A, and 11856A accessory kits
are available to provide precision Type Nand BNC adapters and cali
bration standards for use with the HP 11850AjB, 8502A/B, and 8748A
test setups. Detailed specifications on page 623.
, "degrees, specified as deviation trom linear phase.
2 Effective port match for ratio measurements.

NETWORK ANALYZERS
RF Network Analyzer
Model 8754A (cont.)

HP 8748A

HP 11850A HP 11851A

HP 8748A 50 Ohm S-Parameter Test Set Specifications
Frequency Range: 4 to 1300 MHz. Option H26: 4 to 2600 MHz.
Directivity: ~40 dB.
Option H26: 4 to 1300 MHz, ~35 dB.

1300 to 2600 MHz, ;:::30 dB.
Frequency Response1

:

Transmission (S21, S12): ± I dB, ±8° .
Option H26 (2600 MHz frequency range):

4 to 1300 MHz: ±I dB, ±8°.
1300 to 2600 MHz: ±1.5 dB, ±15°.

Reflection (S II, S22): ±2 dB, ±15°.
Option H26 (2600 MHz frequency range):

4 to 1300 MHz: ±2 dB, ± 15°.
1300 to 2600 MHz: ±3 dB, ±20°.

Port Match2:

Test Port 1 and 2: ;:::26 dB Return Loss (~1.11 SWR).
Test Port 1 and 2 open/short ratio: ±0.75 dB and ±6° from 4 to
1000 MHz, ±0.9 dB and ±7.so from 1000 to 1300 MHz.
Option H26:

Test Port I and 2:
4 to 1300 MHz, 22 dB Return Loss.
1300 to 2600 MHz, 17 dB Return Loss.

Test Port I and 2 open/short ratio:
4 to 1300 MHz: ±1.2 dB, ±Ioq.
1300 to 2600 MHz: ±1.5 dB, ±15°.

Insertion Loss:
Input to Test Port 1 or 2: 13 dB nominal.
Input to Port A, B or R: 19 dB nominal.
Option H26: same

Maximum Operating Level: +20 dBm.
RF Attenuator Range: 0 to 70 dB in 10 dB steps.
Test Port Connectors: APC-7.
DC Bias Input Range: ±30 Vdc, ±200 rnA.
Includes: cables for connection to HP 8754 and Reference Plane Ex
tention Cable Kit.
Recommended Accessory: HP 11857A Test Port Extension Cables,
HP 11608A Transistor Fixture, or HP 11600B, 11602B Transistor Fix
tures.
Power: 20Vdc, supplied from HP 8754 via interface cable (included).
Size: 432mmW x 90mmH x 495mmD (17" x 3\12" x 19\2").
Weight: net, 9.1 kg (20 Ib); shipping, 11.3 kg (25Ib).

HP 8502A 50 Ohm Transmission/Reflection Test Set
HP 85028 75 Ohm Transmission/Reflection Test Set
General: the HP 8502 contains a power splitter and directional bridge
that permits simultaneous transmission and reflection measurements.

Ordering Information
HP 8754A Network Analyzer
Opt H26: 4-2600 MHz
Opt 908: Rack Flange Kit
Opt 910: Extra Manual
Opt 913: Rack Mount Kit
HP 11850A 50 f! Three-Way Power Splitter
Opt H26: 4-2600 MHz (50 fl)
HP 11850875 f! Three-Way Power Splitter
HP 8502A 50 fl Transmission/Reflection Test Set
Opt H26: 4-2600 MHz (50 fl)
HP 8502875 f! Transmission/Reflection Test Set
HP 11851A RF Cable Set
HP 11857A Test Port Extension Cables
HP 8748A 50 fl S-Parameter Test Set
Opt 907: Front Handle Kit
Opt 908: Rack Flange Kit
Opt 909: Rack Mount Flange/Front Handle Kit
Opt H26: 4-2600 MHz (50 fl)

Price
$ J5.500

add $1.825
add $32

$75
add $35

$800
add $100

$1,400
$3,000

add $500
$3,400

$950
Sl,OOO
S8,I50

add $50
add $30
add $72

add $1,950



• Accurate voltage and phase measurement
• 1 to 1000 MHz
• 50175 n coaxial measurements

HP 840SA

The HP 8405A Vector Voltmeter measures voltage vectors de
scribed by both magnitude and phase. This capability makes the HP
8405A a unique instrument for about any design and test application
in the frequency range I to 1000 MHz.

In addition to absolute voltage measurements, capabilities include
insertion loss and computed group delay of bandpass filters and other
transmission devices, gain and phase margin of amplifiers, complex
impedance of mixers, antennas, matching the electrical lengths of
cables, s-parameters of transistors, amplitude modulation index, RF
distortion measurements and in-circuit probing. Simultaneous 50/75
ohm coaxial transmission and reflection measurements can be made
using the HP 8502A/B transmission/reflection test set, and 50/75
ohm coaxial high resolution transmission comparison measurements
can be made using the HP 11850A/B three-way power splitter. The
HP 11852A 50-to-75 ohm minimum loss pad can be used to adapt the
HP 11536A 50 ohm tee to a 75 ohm environment.

The HP 8405A achieves this measurement versatility through its
two-channel capability enabling voltage magnitude measurements in
either channel, thus allowing ratio measurements and phase differ
ence measurements between the two channels. Gain or loss in excess
of 90 dB and phase measurements with 0.1 0 resolution over a 360 0

phase range are possible.
Accuracy is achieved through the 1 kHz bandwidth entailing re

sponse only to the fundamental frequency of the input signal. Also,
phase-locked coherent sampling to translate 1 to 1000 MHz RF sig
nals to 20 kHz IF signals enables accurate detection of voltage mag
nitude and phase. Automatic phase-locked tuning makes it possible to
select the one of 21 overlapping octave ranges which contains the in
put signal frequency by simply rotating a switch.

Specifications
Frequency range: 1 MHz to I GHz in 21 overlapping octave bands;
tuning automatic within each band.

NETWORK ANALYZERS
Vector Voltmeter

Model 8405A

Maximum input: ac, 2 V peak; dc, ±50 V.
Input impedance (nominal): 0.1 Mn shunted by 2.5 pF; 1 Mn
shunted by 2 pF when HP 11576A 10: I Divider is used; 0.1 Mn
shunted by 5 pF when HP 10216A Isolator is used. AC coupled.

Voltage Range (rms)
Channel 1-10 MHz 10 - 500 MHz 500 - 1000 MHz

A 1.5 mV - 1.0 V 300 ~V - 1.0 V 500 ~V - 1.0 V

B <100 ~V -1.0 V <100 ~V - 1.0 V <100 ~V - 1.0 V

Voltmeter ranges: 100 ",V to I V rms full scale in 10 dB steps.
Voltage ratio accuracy: 1-200 MHz, 0.2 dB for -60 to 0 dB ranges
and 0.5 dB for -70 dB and +10 dB ranges; 200-1000 MHz, 0.2 dB
for -60 to -10 dB ranges, 0.5 dB for -70 dB and 0 dB ranges and 1.5
dB for +I 0 dB range.
Phase range: 3600 indicated on zero-center meter with end-scale
ranges of ±180°, ±60°, ±18°, and ±6°.
Phase resolution: 0.1 0 at any phase angle.
Phase meter offset: ± 180 0 in 10 0 steps.
Phase accuracy: ±1.5° (equal voltage Channel A and B).
Accessories furnished: two HP 11576A 10:1 Dividers, two HP
10216A Isolators, two HP 10218A BNC Adapters, six ground clips
for HP 11576A or I 0216A; six replacement probe tips.
Bandwidth: I kHz.
Power: 115 or 230 V ",10%,50 to 60 Hz, 35 W.
Weight: net, 13.9 kg (31 lb); shipping, 16.3 kg (36 lb).
Size: 177 H x 425 W x467 mm D (7.0" x 16.75" x 18.38").

HP 11570A Accessory Kit
50 n Tee: HP 11536A: for monitoring signals on 50 n transmission
lines without terminating line. Kit contains two with type N RF fit
tings.
50 n Power splitter: HP I I549A: all connectors Type N female.
50 nTermination: HP 908A: for terminating 50 n coaxial systems in
their characteristic impedance.
Shorting plug: HP 11512A: Shorting Plug, Type N male.

Isolation between channels: I to 300 MHz, > 100 dB; 300 to 1,000
MHz >80dB.

Ordering Information
HP 840SA Vector Voltmeter
Opt 002: linear dB scale
HP IlS70A Accessory Kit (measurement in 50 n sys
tems only)

Price
$5.690

add $25
$955



NETWORK ANALYZERS
RF Network Analyzer, 500 kHz to 1.3 GHz
Model 8505A

• 100 dB of dynamic range
• Digital readout of data with analog display
• Direct group delay and deviation from linear phase

• High performance sweep oscillator
• Complete family of 50 nand 75 n test sets
• Digital storage and normalization

HP850SA
DESIGr-EC FOR

··SYSTEMS

The HP 8505A is a high performance RF network analyzer operat
ing over the 500 kHz to 1.3 GHz frequency range. It accurately and
easily measures complex impedance, transfer functions and group de
lay of coaxial components and semiconductors. Because both magni
tude and phase are measured, it is possible to completely characterize
the linear behavior of either active or passive networks.

Since magnitude and phase can be measured and displayed over
100 dB of dynamic range (-10 to -110 dBm), it is a simple process
for the HP 8505A to measure transmission loss of high rejection de
vices such as filters or gain and return loss of small signal devices like
amplifiers. Distortion parameters like group delay, deviation from lin
ear phase, and deviation from constant amplitude are measured in an
equally straightforward manner. Group delay is measured and dis
played directly to resolutions of I ns per major division using a new
linear FM measurement technique. A unique new electrical line
stretcher compensates for the linear phase shift of the device under
test so that phase non-linearities may be examined at high resolution
(1 0 per major division). Amplitude deviations with frequency can be
similarly observed to resolutions 0.1 dB per major division with clear,
crisp trace stability. In addition, it is possible to read out swept ampli
tude, phase and delay digitally at anyone of five continuously variable
markers with resolutions of 0.01 dB, 0.1 0

, and 0.1 ns respectively.

Many of the HP 8505A's high performance features and operating
conveniences are derived from the fact that it is a completely integrat
ed system including both the sweep oscillator and receiver. The basic
instrument also includes a built-in frequency counter, polar and rec
tangular displays on the same CRT, the new electronic line stretcher,
group delay measurement, and frequency selective digital readings of
swept amplitude, phase and delay. The frequency counter with reso
lutions up to 100 Hz adds further precision to the measurements by
allowing frequency as well as amplitude, phase and delay to be read
out at any of the five markers. The HP 8505A is fully programmable
in a straightforward fashion using the Hewlett-Packard Interface Bus
(HP-IB operation is standard). The user can configure a customized
automatic system or for convenience HP offers a fully configured sys
tem, the HP 85070. (See pages 624 and 625.)

Companion instruments include the HP 11850A Three Way Power
Splitter for high resolution transmission comparison measurements,
the HP 8502A Transmission/Reflection Bridge for simultaneous
transmission and reflection measurements, and the HP 8503A S
parameter Test Set for complete characterization of two port devices
in a single test set-up. The HP 850lA Storage-Normalizer adds digi
tal storage, normalization, signal averaging, increased resolution, and
graphics to HP 8505A measurements.
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Source
Frequency Characteristics

Frequency range: 500 kHz to 1.3 GHz in three ranges, 500 kHz to
13 MHz, 500 kHz to 130 MHz and 500 kHz to 1.3 GHz.
Swept frequency accuracy: ± I% of range for linear sweep.
CW frequency accuracy: ±2 counts ±time-base accuracy.
Frequency stability: better than ±0.01 % of reading ±0.01 % of
frequency range over 10 minutes after warm-up.

Frequency counter characteristics: frequency counter measure
ments are made at anyone of five continuously variable marker posi
tions without interrupting the swept RF signal.

HP 8505A Specifications

Crosstalk error limits: > 100 dB isolation between inputs.

Reference offset range: ± 199.9 dB.
Reference offset accuracy: ±0.03 dB ±0.003 dB/dB of offset.
Marker measurement resolution: 0.01 dB over any <\0 dB
range; 0.1 dB over any 2: I0 dB range.
CRT display resolution: 0.1 dB to 20 dB/division in 1,2,5 se
quence.

Phase Characteristics
Frequency response: ±3° from 500 kHz to 750 MHz; ±5 0 from
750 MHz to J.3 GHz.
Range: ±180°.
Accuracy: ±0.010 /degree for ±1700; ±0.010 /degree ±0.5° for
±180°.

Dynamic accuracy (in 10 kHz Bandwidth): ±0.02° IdB from -20
to -40 dBm; ±0.5° from -10 to -50 dBm; ± 10 from -50 to -70
dBm; ±3° from -70 to -90 dBm.
Crosstalk: see amplitude crosstalk specification.
Reference offset accuracy: ±0.3° ±0.5% of offset.
Marker measurement resolution: ±O.I ° over < I00° range and
10 for 2: 100° range.
CRT display resolution: I ° to 1800 per division in 8 steps.

Polar characteristics: frequency Response, Dynamic Response,
Reference Offset and Marker Measurement specifications are the
same as magnitude and phase characteristics.

CRT display accuracy: actual value is within less than 3 mm cir
cle of the displayed value.
Tracking between dB offset controls and polar full switch
positions: ~0.2 dB.
Full scale magnitude range: I to 0.0 I in a 1,0.5. 0.2 sequence.

Delay Characteristics
Frequency response: ±I ns from I MHz to 1.3 GHz.
Delay accuracy:l ±3% of reading ±3 units (Units = Ins for 0.5 to
1300 MHz range, 10 ns for 0.5 to 130 MHz range, and 100 ns for
0.5 to 13 MHz range.).

'±3 units may be calibrated out with thru connection.
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Frequency
Range (MHl) 0.5 to 13 0.5 to 130 0.5 to 1300

Residual FM 50 Hz rms 200 Hz rms 2 kHz rms

Bandwidth 20 Hz-! kHz 20 Hz-l kHz 20 Hz-lO kHz

Frequency
Range (MHz) 0.5 to 13 0.5 to 130 0.5 to 1300

10 ms Sweep time 10 kHz 100 kHz 1MHz

lOOms Sweep time 1kHz 10 kHz 100 kHz

>1second
Sweep time 100Hz 1kHz 10 kHz

Harmonics: >25 dB below main signal at + I 0 dBm output level.
Sub-harmonics and spurious signals: below -50 dBm at + 10
dBm output level.

General Characteristics
Sweep modes: linear Full, Log Full, Start/Stop I, Start/Stop 2,
Alternate, CW ± AF, and CWo
Sweep times: 10 ms to 100 s in decade ranges.
Trigger modes: auto, line sync., single scan or external sync.
RF Output connector: type N female.

Receiver
Frequency range: 500 kHz to 1.3 GHz.
Input Characteristics

Input channels: three channels (R, A, and B) with 100 dB dynam
ic range.
Damage level: +20 dBm or 2:50 V de.
Noise (average, 10 kHz BW): -110 dBm from 10 to 1300 MHz;
-100 dBm from 2 to 10 MHz; -95 dBm from 0.5 to 2 MHz.
Impedance: 50 II: 2:20 dB return loss « 1.22 SWR). Typically
> 26 dB return loss « 1.11 SWR).

Magnitude Characteristics
Absolute frequency response (A, B, R): ±1.5 dB.
Ratio frequency response (A/R, B/R): ±0.3 dB from 0.5 MHz
to 1.3 GHz.

Residual FM

Counter accuracy: ±2 counts ± time-base accuracy.
Marker frequency accuracy: ±0.002% of scan width ± counter
accuracy. Measured in CW ±AF.
Time-base accuracy: ±5 ppm ±I ppmj"C ±3 ppm/90 days.

Output Characteristics
Output power range: + I0 dBm to - 72 dBm.
Allenuator accuracy: ± 1.5 dBm over 70 dB range.
Vernier accuracy: ± I dB.
Leveling: ±0.5 dB from 500 kHz to 1.3 GHz.
Impedance: 50 II; ~ 16 dB return loss at -10 dBm output level
« 1.38 SWR).



NETWORK ANALYZERS
RF Network Analyzer, 500 kHz to 1.3 GHz (cont.)
Model 8505A

Range Resolution and Aperture
Frequency

Range (MHz) 0.5 to 13 0.8 to 130 4.0 to 1300

Range Ot080~s oto 81'5 oto 800 ns

Resolution
CRT: 100 ns lO ns Ins
Marker: 100 ns lO ns 1ns

Marker with
Delay scale/Div
Switch set to: 10 ns 1ns 0.1 ns

(<11'5) (~100 ns) (510 ns)

Aperture' 7 kHz 20 kHz 200 kHz

Range and Resolution (HP 8505A and 86428):2
(Total frequency range 500 kHz to 1300 MHz)

HP 86428
Frequency HP 8505A Frequency Range MHz
Ranges
(MHz) 0.5 to 13 0.5 to 130 0.5 to 1300

CW Resolution All Ireq. I Hz 1 Hz 1 Hz
(set on HP 8642) ranges

± IJ.F Resolution All Ireq. 1Hz 10 Hz 100 Hz
(set on HP 8505) ranges

Max +/-IJ.F' 0.5-132' 1.3 kHz 13 kHz 130 kHz
132-1300 130 kHz

HP 8s0sA Opt 005 Specifications (phase
lock operation)

8505 Frequency Range (MHz)

0.5-13 0.5-130 0.5-1300

Range !}-sO ms a-s ms !}-SOO ~s

Resolution:
CRT & Digital Marker 100 ~s 10 ~s I ~s

Digital Marker with lO ~S 1 ~s 100 ns
Delay Switch Setting <lms <100 ~s <10 ~s

Aperture' 1.5 kHz 2.0 kHz 4.0 kHz

Typical system residual FM: the residual FM of a phase-locked
HP 8505A approaches that of the HP 8642A/B or 8656B.

Output Characteristics
Power output, harmonics, spurious outputs, RF noise, etc. are deter
mined by the HP 8642AjB or the HP 8656B.

General Characteristics
RF Inputs

L.O. drive input level: 10 dBm ±2 dB (Rear panel BNC).
RF drive input level: 0 dBm ±2 dB (Rear panel BNC).
Tunable FM output: ± 1.3 Y maximum (rear panel BNC with out
put level controlled by ±~F control on front panel of HP 8505A).
± 1.3 Y output is obtained independent of the frequency range
switch setting.

Capture range of phase-lock loop: 100 kHz (0.5-13 MHz range);
400 kHz (0.5-130 MHz range); 4 MHz (0.5~1300MHz range).
Standard/phase-lock operation: rear panel switch can disable all
phase-lock circuitry when using the instrument in its standard (non
phase-lock) operating mode.

'HeterOdyne band.
'HP 8642A and the HP 850M have a total frequency range of 500 kHz to 1057.5 MHz. Resolution
and IlF pertormance is the same as the HP 8642B.
'Max deviation for the HP 8642A!B exceeds 1MHz for various frequency bands.
'Typical measurement Aperture using linear FM modulation technique.
'Vernier provides continuous adjustment of electrical length. Calibrated Electrical Length Lineari
ty: 110 = 0.7% x 1.2 f IMHz) x 1(metres).

Electrical Length Characteristics
Accuracy: ±3% of reading ±3% of range.
Calibrated electrical length, range, and resolutionS: (HP
8642A/B or 8656B): (HP 8505A digital readouts X 1000) give
electrical length 1000 times larger and resolution divided by 1000.

Receiver
Magnitude and phase characteristics are unchanged with the excep
tion of the dynamic range specification.
Delay Characteristics

Accuracy: ±3% of reading ±3 units. Units: 1 f.Ls for 0.5-1300
MHz; 10 f.LS for 0.5-130 MHz; 100 f.LS for 0.5-13 MHz.

Range, resolution and aperture: (HP 8642A1B or 86568)
(HP 8505A indicated units x 1000)

Frequency
Range (MHz) 0.5 to 13 0.5 to 130 0.5 to 1300

Range Xl ±19.9 m ±1.99 m ±19.9 em

XlO ±IOO m ±lO m ±I m

Resolution Xl lOcm I em 0.1 em

XlO 1m 10 em Icm

HP86568
Frequency HP 8505A Frequency Range MHz
Ranges
(MHz) 0.5 to 13 0.5 to 130 0.5 to 1300

CW Resolution All Ireq. 10 Hz 10Hz 10 Hz
(set on HP 8656) ranges

± IJ.F Resolution All Ireq. I Hz 10 Hz 100 Hz
(set on HP 8505) ranges

Max +/-IJ.F 0.5-123.5 l.3kHz 13kHz 50kHz
123.5-247 13 kHz 99kHz
247-990

Calibrated electrical length accuracy: ±3% of reading ± I% of
range.
Linear phase substitution (degrees/scan) range: ± 17000 per
scan with 00 offset.

±1.4 km ±4.7 /is
or

scan width (MHz) scan width (MHz)
Linear phase substitution resolution: 100

Linear phase substitution accuracy: ±3% of reading ±10° j
scan.
Phase compensation linearity: <0.2% of phase slope inserted.

Source
Frequency Characteristics

Modes (HP 8505A): CW and CW ±.IF only.
Range and Resolution (HP 8505A and 86568):
(Total frequency range is 500 kHz to 990 MHz)

General Characteristics
RF input connectors: type N female.
Display bandwidth: selectable IF bandwidths of 10 kHz and 1 kHz.
A video filter position is also provided.
CRT overlays: Smith Charts (2, I, 0.5, 0.2, 0.1 full scale), Log
Charts (10 MHz, 100 MHz and 1000 MHz).
CRT photography: HP 197A Opt 006 camera or HP 197A with HP
10375A Bezel Adapter required to fit HP 8505A display. A CRT
illumination control is provided.
Auxiliary Outputs
Channel 1 and 2 outputs: 0.25 V jdisplay division.
Sweep output: 0.25 Y jdisplay division.
Pen lift: dc coupled, 200 rnA current sink.
Programming
The HP 8505A has a remote programming interface using the Hew
lett-Packard Interface Bus with Learn Mode. One 0.5 m (HP
10833D) HP-IB cable included.
Power: selection of 100, 120, 200 or 240 V +5% -10%, 50 to 60 Hz,
approximately 275 watts.
Size: 279 H x 426 W x 553 mm D (11 x 16.75 x 21.75 in.).

Relerence offset range: ± 1999 dB.
Reference offset accuracy: ±0.3 units ±0.3% of offset.

Electrical Length/Ref. Plane Extension Characteristics
Calibrated Electrical Length Range and Resolution2



NETWORK ANALYZERS
RF Network Analyzer: Storage Normalizer

Model 8501A

HP 6501A
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Description

The HP 8S0 IA high performance Storage-Normalizer is a dedicat
ed accessory that extends the measurement capability of your HP
8S0SA RF Network Analyzer (SOO kHz to 1.3 GHz). Flicker-free
displays with digital storage and CRT annotation of major control
settings provide convenient easy documentation. Using normaliza
tion, frequency response errors are simply removed. In addition, the
HP 8S0lA can digitally average signals to dramatically improve sig
nal-to-noise ratios and magnify the display for high accuracy mea
surements. With a desktop computing controller, computer graphics
capability is added to the HP 8S05A for displaying corrected data,
operator messages, or computer programs.

HP 8501A Specifications

Display
Rectangular Displays

Horizontal display resolution: two display channels, SOO points
per channel (0.2% of full scale, 0.24 mm).
Vertical display resolution: SOO points displayed full scale (0.2%
of full scale) plus a SO% overrange (2S0 points) both above and be
low full screen.

Polar Displays
Display resolution: two display channels, 2S0 points per polar dis
play (0.2% of full scale, 0.2 mm in X and V).

Display tracking: visual offsets between direct HP 8S0SA and
stored displays are approximately ±Y2 CRT minor division (±I mm).
Horizontal input sweep times: lOa s maxjlO ms min.
Conversion time: 10 ms max for SOO ±2 data points (20 J.LS per
point).
Display refresh time: nominally 20 ms depending upon information
displayed.
Line generator: a line generation technique is used to connect points
on a CRT display, yielding a smooth continuous trace.
Markers: all five markers are also available in the digital display
mode.

Output
Auxiliary outputs XYZ: (BNC female connectors on rear panel).
X-I V full screen, 83 mV jdiv (12 div).
Y-I V full screen, 100 mV jdiv (10 div).
Z--I volt blanks display, +2 volts unblank display. (Signal compat
ible for all HP CRT displays such as 1332, 1304, or 1310.
Offsets: the X, Y, and polar display offsets can be adjusted over a
± I0% range of screen by means of potentiometers on the rear panel of
the HP 850 IA.
Labeling interface: all major control settings of the HP 8S0SA, the
HP 8503A and phase-lock indication are displayed on the CRT.

HP-IB Interface
HP-IB Interface Capabilities

Remote Programming
Learn mode: this feature provides the ability to output the current
instrument state to a computing controller.
Input data: data for graphics or other purposes can be sent to the
HP 8S0lA at a rate of:

ASCII mode: 600 points per second.
Binary mode: 10000 points per second.

Output data: data can be read from the HP 8S0lA at a rate of:
ASCII mode: 800 points per second.
Binary mode: 9000 points per second.

Graphics: data for graphics can bc read into the HP 8S0lA and
viewed in two types of displays.

Text displays: 22 lines of text with S4 characters per line can be
displayed on the CRT.
Vector display: lines can be drawn on the display between any
two points with a resolution of 432 points in X and 360 points in Y
(nominal).

General
Display Controls

Storage off: the HP 8S0lA is hypassed so the display returns to
normal analog operation.
Storage on: turns on digitally stored display.
Storage hold: the current display is not updated and is frozen for
CRT photography or further analysis.
Erase: display and memory are erased.
Labels: switches all display labeling on or off.
Magnifier: expands the display by a factor of I, 2, S, or 10.

Processing Functions (channel 1 and 2)
Input off: display of channell (2) is blanked.
Input on: channel I (2) measurement is displayed.
Input mem: the difference between the channell (2) measurement
and the stored memory content is displayed (normalization).
Memory store: the current measurement is stored in memory.
Memory view: the stored memory content is displayed.
Averaging: the data averaging function for channel I (2) is
switched on or off.
Averaging factor: the degree of averaging is selectable from 2, 4,8
... to 2S6. The current averaged trace is always displayed and up
dated at the sweep rate.

Local: rcturns the HP 8S0lA control to the front panel from remote
HP-IB control.
Includes: O.S m HP-IB cable and the processor interconnect cable.
Accessories: the HP 11864A Accessory Kit provides the labeling
interface boards and connectors for retrofitting the HP 8S0SA. La
beling interface now standard on the HP 8S0SA.
Power: selection of 100,120,220, or 240 V +S%-IO%, SO to 60 Hz
and <140 VA « 140 watts).
Size: 90 H x 426 W x S34 mm D (3.S" x 16.7S" x 21.0".).
Weight: net, 12.25 kg (27 lb); shipping, 14 kg (31 lb).



NETWORK ANALYZERS
RF Network Analyzer, 500 kHz to 1.3 GHz (cont.)
Models 8503A1B, 8502A1B, 11850A/B, 11851A-11858A, 11857B, 1121A

DC bias input: ±30 V dc and ±200 rnA.
Includes: HP 8502B includes 50 n/75 n minimum loss pad.
Recommended accessory: HP 11851 A RF Cable Kit for either
HP 8502A or 8502B.
Size: 61.5 H x 101 W x 204 mm D (2.44" x 7.5" x 8.0").
Weight: net, 1.7 kg (3.25 Ib); shipping, 3.1 kg (7 lb).

HP 8502A 50 \1 Transmission/Reflection Test Set
HP 85028 75 \2 Transmission/Reflection Test Set
Frequency range: 500 kHz to 1.3 GHz.
Impedance: HP 8502A, 50 n; HP 8502B, 75 n.
Directivity: ~40 dB.
Frequency Response

Transmission: ~±0.8 dB and ~±8°.

Reflection: ~±1.5 dB and ~15° from 0.5-1300 MHz; :$±IO°
from 2-1300 MHz.

Port Match
Test port: ~26 dB return loss from 2-1300 MHz (~24 dB for HP
8502B); ~20 dB return loss from 0.5-2 MHz (~18 dB for HP
8502B).
Test port open/short ratio: ±0.75 dB and ±6° from 2-1000
MHz (±0.9 dB and ±7.5 0 for HP 8502B); ±0.9 dB and ±7.5" from
1000-1300 MHz; ± 1.25 dB and ± 10° from 0.5-2 MHz.

Reference and reflection ports: ~25 dB return loss from 2-1000
MHz; ~23 dB return loss from 0.5-1300 MHz.
Input port: ~23 dB return loss.
Nominal Insertion Loss

Input to test port: 13 dB (HP 8502A), 19 dB (HP 8502B).
Input to reference port: 19 dB (HP 8502A), 19 dB (HP 8502B).
Input to reflection port: 19 dB (HP 8502A), 31 dB (HP 8502B).

Maximum operating level: +20 dBm.
Damage level: I watt CW.
RF attenuator range: 0 to 70 dB in 10-dB steps.
Connectors test port: 50 n Type N Female for HP 8502A and 75 n
Type N Female for HP 8502B; all other RF ports 50 n Type N Fe
male; Bias input, BNC Female.

Accessories
HP 11850A 50 n Power Splitter
HP 118508 75 n Power Splitter
Frequency range: dc to 1.3 GHz.
Impedance: HP 11850A, 50 n; HP 11850B, 75 n.
Tracking between any two output ports: ~O.I dB and :<= 1.5°.
Equivalent source match (ratio or leveling): ~32 dB return loss
(:<= 1.05 SWR).
Input port match: ~20 dB return loss.
Nominal insertion loss: 9.54 dB for HP 11850A; 7.78 dB for HP
11850B.
Frequency response absolute: input to output :<=0.2 dB.
Maximum operating level: +20 dBm.
Burn-out level: ~ 1 watt CWo
Connectors: HP 11850A, 50 Q Type N female; HP 11850B, three
outputs 75 n Type N female; RF input, 50 n Type N female.
Recommended accessory: HP 11851A RF Cable Kit.
Includes: HP 11850B includes three 50 Q/75 n Minimum Loss Pads
Size: 46 H x 67 W x 67 mm D (1.88" x 2.63" x 2.63 ").
Weight: net, 1.8 kg (4Ib); shipping, 3.1 kg (7 lb).

HP 8503A 50 Q S-Parameter Test Set
HP 85038 75 Q S-Parameter Test Set
Frequency range: 500 kHz to 1.3 GHz.
Impedance: HP 8503A, 50 n; HP 8503B, 75 n.
Directivity: ~40 dB.
Frequency Response

Transmission (S12' S21): ±1 dB, ±12° from 0.5-1300 MHz.
Reflection (S11' S22): ±2 dB, ±20° from 0.5-1300 MHz; ±15°
from 2-1300 MHz.

Port Match
Test ports 1 and 2: ~26 dB return loss from 2-1300 MHz (~24

dB for HP 8503B), ~20 dB return loss from 0.5-2 MHz (;:: 18 dB
for HP 8503B).
Test port 1 and 2 open/short ratio: ~±0.75 dB and ±6° from
2-1000 MHz (±0.9 dB and ± 7.5° for HP 8503B); ~±0.9 dB and
7.5° from 1000-1300 MHz; ±1.25 dB and ± 10° from 0.5-2 MHz.
Reference and return ports: ~23 dB return loss from 2-1000
MHz; ~20 dB return loss from 0.5-2 MHz and 1000 -1300 MHz.
RF input port: 20 dB return loss from 0.5-1300 MHz.
Maximum operating level: +20 dBm.

Damage level: 1 watt CWo
Connectors: test ports, 50 n APC-7 for HP 8503A and 75 n Type-N
Female for HP 8503B; all other RF connectors, 50 n Type-N Female;
Bias inputs BNC Female.
DC bias input: 30 V dc, ±200 rnA.
Includes: four 19 cm (7.5") cables for connection to HP 8505A.
Recommended accessory: HP 11857A 50 n Test Port Extension
Cables or HP 11857B/C 75 n Test Port Extension Cables.
Programming: programming via HP-IB; 0.5 m HP-IB cable includ
ed.
Power: 100, 120, 220, or 240 V + 5%-10%, 50 or 60 Hz; approx. 10
watts (15 watts for HP 8503B).
Size: 90 H x 426 W x 553 mm D (3.5" x 16.75" x 21.0").
Weight: net, 9.1 kg (20 Ib); shipping, 11.3 kg (25Ib).

HP 11851A
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HP 11851A RF Cable Kit
General: three 610 mm (24 in.) 50 fl cables phase matched to 4° at
1.3 GHz and one cable 860 mm (34 in.). Connectors are Type N
Male. Recommended for use with HP 8502A/B Transmis
sion/Reflection Test Set and HP I I850A/B Power Splitter.
Weight: net, 0.91 kg (2 lb); shipping, 1.36 kg (3 Ib).

HP 11852A 50 Q175 Q Minimum Loss Pad
General: the HP 11852A is a low SWR minimum loss pad required
for transmission measurements on 75 fl devices with HP 8505A re
ceiver (50 fl).
Frequency range: dc to 1.3 GHz.
Insertion loss: 5.7 dB.
Return loss: 75 II side, 50 fl side terminated: typically ~34 dB
(s 1.04 SWR). 50 fl side, 75 fl side terminated: typically ~30 dB
(s 1.06 SWR).
Typical flatness: sO.1 dB from dc to 1.3 GHz.
Maximum input power: 250 mW (+24 dBm).
Connectors: 50 fl Type N female and 75 fl Type N male.
Size: 140 x 70 mm L (0.56" x 2.75").
Weight: net, 0.11 kg (4 oz); shipping, 0.26 kg (9 oz).

HP 11857A 50 n APC·7 Test Port Extension Cables
General: two precision 61 cm (24 in.) cables, phase matched to 2° at
1.3 GHz for use with HP 8503A S-parameter test set. Connectors are
50 fl APC-7.
Weight: net, 0.91 kg (2Ib); shipping, 2.3 kg (Sib).

HP 11857B 75 S! Type N Test Port Extension Cables
General: two precision 61 cm (24 in.) cables, phase matched to 2° at
1.3 GHz for use with HP 8503B S-parameter test set. One cable has
75 fl Type N Male connectors on both ends; the other has one Type N
Male and one Type N Female connector.
Weight: net, 0.91 kg (2Ib); shipping, 2.3 kg (5 Ib).

HP 11858A Transistor Fixture Adapter
General: the HP 11858A adapts the HP 11600B and 11602B transis
tor fixtures (vertical test port configuration) to the HP 8503A S
parameter test set. Connectors are APC-7.
Weight: net, 0.91 kg (2 lb); shipping, 1.36 kg (3 lb).

HP 11853A 50 n Type N Accessory Kit
General: the HP ll853A furnishes the RF components required for
measurement of devices with 50fl Type N Connectors using the HP
11850A, 8502A, or 8503A (8503A also requires the HP 85032A).
Kit contains a Type N Female short, a Type N Male short, two Type
N Male barrels, two Type N Female barrels and storage case.
Weight: net, 0.91 kg (2Ib); shipping, 1.36 kg (31b).

HP 11854A 50 Q BNC Accessory Kit
General: the HP 11854A furnishes the RF components required for
measurement of devices with 50fl BNC Connectors using the HP
11850A, 8502A, or 8503A (8503A also requires the HP 85032A).
Kit contains two Type N Male to BNC Female adapters, two Type N
Male to BNC Male adapters, two Type N Female to BNC Female
adapters, two Type N Female to BNC Male adapters, a BNC Male
short and storage case.
Weight: net, 1.13 kg (2 1/2 Ib).

HP 11855A 75 n Type N Accessory Kit
General: the HP 11855A provides the RF connecting hardware gen
erally required for measurement of devices with 75 fl Type N connec
tors using the HP 8502B, 8503B or 11850B. Kit contains two 75 fl
Type N Male barrels, two Type N Female barrels, a 75 fl Type N
Female short, a 75 fl Type N Male short, a 75 fl Type N Male termi
nation, and storage case.
Weight: net, 0.91 kg (2 Ib); shipping, 1.36 kg (3 lb).

HP 11856A 75 II BNC Accessory Kit
General: the HP ll856A provides the RF connecting hardware gen
lerally required for measurement of devices with 75 fl BNC connec
Itors using the HP 8502B, l1850B, or 8503B. Kit contains two Type N
IMaie to BNC Female adapters, two Type N Male to BNC Male
ladapters, two Type N Female to BNC Female adapters, two Type N
[Female to BNC Male adapters, a BNC Male short, a 75 fl BNC Male
Itermination, and storage case.
iWeight: net, 0.91 kg (2Ib); shipping, 1.36 kg (3 Ib).

Ordering Information
UP 8505A* RF Network Analyzer
Opt 005: Phase Lock
Opt 908: Rack Mounting Kit (for use without front
handles)
Opt 910: Extra Manual
Opt 913: Rack Mounting Kit
UP 8503A* 50 fl S-Parameter Test Set
Opt 908: Rack Mounting Kit (for use without front
handles)
Opt 910: Extra Manuals
Opt 913: Rack Mounting Kit
UP 85038* 75 fl S-Parameter Test Set
Opt 908: Rack Mounting Kit (for use without front
handles)
Opt 910: Extra Manual
Opt 913: Rack Mounting Kit
UP 8501A* Storage Normalizer
Opt 908: Rack Mounting Kit (for use without front
handles)
Opt 910: Extra Manual
Opt 913: Rack Mounting Kit
UP 8502A SO fl Transmission/Reflection Test Set
Opt 910: Extra Manual
UP 8502875 fl Transmission/Reflection Test Set
Opt 910: Extra Manual
UP 11850A 50 fl Power Splitter
UP 11850875 fl Power Splitter
UP 118S1A RF Cable Kit
UP 11852A 50 fl to 75 fl Minimum Loss Pad
UP 118S3A 50 fl Type N Accessory Kit
UP 118S4A 50 fl BNC Accessory Kit
UP 11855A 75 fl Type N Accessory Kit
UP 11856A 75 fl BNC Accessory Kit
HP 11857A 50 nAPC-7 Test Port Extension Cables
UP 11857875 fl Type N Test Port Extension Cables
UP 11858A Transistor Fixture Adapter
UP 11864A Labeling Interface Kit
•Front Handles are standard

Price
$40,370

$1,505
550

$l50
$62

$7.170
530

$12
530

$7,270
$30

$12
530

$7.770
$30

$25
$30

$3,010
$6

S3,41 (]
$6

$~05

$1,405
$955
$205
$230
$\95
$230
$330

S1.005
51,455

$980
$945



NETWORK ANALYZERS
Automatic Network Analyzer System, 500 kHz to 1.3 GHz
Model 8507S

• Improve productivity in lab and factory
• Accuracy enhancement
• Ease of operation via HP-IB

HP 85078

Description

The HP 8507S is an Automatic Network Analyzer System based
on the HP 8505A Network Analyzer that is controlled by one of the
HP Series 200 computers (HP 9816, 9826S, 9836S, or 9836CS).
Mating this versatile, easy-to-use desktop computer with the com
pletely programmable network analyzer produces a powerful RF net
work measurement tool for both lab and production use.

Cost Effective Solutions
In laboratory applications, engineers gain greater circuit insight

via the speed and ease with which the HP 8507S accumulates and
summarizes data. Use the HP 85011A Software for accuracy en
hancement and data output formatting or program the instruments
yourself with easy to use HP-IB commands. With only a few hours
training, engineers with no previous programming experience have
been able to write customized programs that solve specialized mea
surement problems. In production environments, the HP 8507S can
dramatically reduce the time and cost of making complicated limit
tests on all types of components. Testing programs with built-in oper
ator instructions can minimize training cost, ensure uniform test pro
cedures and eliminate subjective decisions.

• HP 98168, 98268 or 9836 Computer
• Learn mode
• Graphics transfer to computer

Simplicity and Flexibility of HP-IB
Configuration of the standard HP 8507S is a simple matter since it

is programmed via the Hewlett-Packard Interface Bus. For example,
perhaps your RF measurement application requires a programmable
power supply for transistor biasing or a digital voltmeter. Simply
choose an instrument from the selection of HP-IB programmable in
struments and add it to your HP 8507S using universal HP-IB cables.

It is equally easy to get started making measurements since the HP
8507S comes with software (HP 85011A) that complements the
Hewlett-Packard hardware. Included are programs for 8 or 12 term
accuracy enhancement and general network analyzer applications. In
addition, a system check-out program is provided.

Learn Mode Operation
The "Learn" mode ofoperation has extended traditional automatic

operation to a new level of operator convenience. The desktop com
puter can accept (Learn) a data string from the network analyzer that
defines all of the manually set front panel control settings. This is
accomplished by a single keystroke. Once stored in the desktop com
puter (or permanently recorded on a flexible disc) this data string can
then be used to automatically return the network analyzer to its exact
original test conditions. And this can all be done without the operator
ever writing a single program line!



HP 85031A Verification and APC-7 Calibration Kits
Included with HP 8507D. Contains Precision APC-7 Load, APC-7

Short, and two verification standards.

HP 85032A Type N Calibration Kit

I
For use with HP 8507S. Contains 2 APC-7 to N-Male Adapters, 2

,APC-7 to N-Female Adapters, I N-Male Load, I N-Female Load, IIN-F,mol. Sh,,". I N-Mol< Sh,,".

HP 85033A SMA Calibration Kit
I For use with HP 8507S. Contains 2 APC-7 to SMA-Male Adapt
,ers, 2 APC-7 to SMA-Female Adapters, I SMA-Male Load, I SMA
remale Load, I SMA-Female Short, and I SMA-Male Short.

$0

N/C

$2,240
$2,495

$495
$1,540

$440
$390

$1,095
$1,895
$3,900

$1,270
$1,185

$500
N/C

$850

$1.040
$750

$5,150

Price

$11,000
$14,000
$17,000

$59,925

less $900
$1,500

$330

N/C
N/C

$1,050
$3,300
$6,510

add $1,640

HP 85078 Automatic Network Analyzer
Ordering Information
System ffeference
HP 85075 Automatic Network Analyzer
This system reference number ensures coordinated de
livery and compatibility of instrument and software
Network Analyzer Subsystem
HP 85070 Network Analyzer Subsystem
Includes: HP 8505A Network Analyzer

HP 850lA Storage Normalizer
HP 8503A S-Parameter Test Set
HP 85031A APC-7 Calibration Kit
Systems Cabinet and Cables
System Checkout prior to shipment

Opt. 002: Delete Systems Cabinet
Opt. 005: Add HP 8505A Phase Lock
Opt. 910: Extra Set of Manuals
Calibration Kits
HP 8S031A APC-7 Calibration Kit (included with HP
8507D)
HP 8S032A 50a Type-N Calibration Kit
HP 8S033A SMA Calibration Kit
Computers (choose one)
HP 98168 Series 200, Model 16S Computer (select op
tion) Note: When using Basic 3.0 the HP 9816S will
need at least an additional 256K Byte memory board.

Opt. 830 for use with HP 91220 Disk Drive
Opt. 850 for use with HP 9125S Disk Drive

HP 982S6A 256K Byte Memory Card
HP 982S7A 1M Byte Memory Card
HP 9817H Series 200 Model217H Computer

Opt. 001 Substitues 1M Byte Memory
Board for 2-256 K Byte Boards

HP 98268 Series 200, Model 26S Computer
HP 98368 Series 200, Model 36S Computer
HP 9836C8 Series 200, Model 36CS Computer
Disk Drives (one required for HP 9816S)
HP 9122D 3.5 inch Dual Flexible Disk Drive
HP 912S8 5.25 inch Single Flexible Disk Drive
Software (choose one option)
HP 8S011A Rev 2.0 System Software for HP 8507D

Opt. 830 for HP 9816S Computer with HP 9122D
Disk Drive
Opt. 855 for either HP 9826S or 9836S Computer

Printer (choose one)
HP 2673A Thermal Graphics Printer
HP 2932A Impact Graphics Printer Opt. 046
HP 222SA Think Jet Graphics Printer
HP 2671G Thermal Graphics Printer
System Furniture
HP 92214B Work Station Table
UP 92209C Ergonomic Chair
Plotters
HP 7470A Opt. 002 Two Pen Plotter
HP 747SA Opt. 002 Six Pen Plotter
HP 7SS0A Eight Pen Plotter

Accuracy Enhancement
The HP 8501lA System Software permits frequency tracking,

mismatch, and directivity errors to be characterized by applying
known standards. These stored system errors are then removed from
the measurement of the unknown to provide a degree of accuracy ex
ceeding that possible with the standard HP 8505A.

An Example
The plots on the left show the result of software accuracy enhance

ment. Curve A depicts raw measurements on a 50 dB return loss ter
mination at the end of a six-foot RG 214 cable-a typical application
problem in testing in temperature chambers. Curve B shows the re
sults after calibrating at the end of the cable-a 25 dB improvement.

Data in the Form you Need
With the desktop computers, it is a simple matter to obtain custom

ized printed or plotted outputs. Or you may want to store data on tape
for later analysis. Data can be analyzed or statistically summarized
directly, bypassing the laborious and error-prone task of manually
recording and re-entering data. Data reformating such as converting
return loss to SWR or S-parameters to V-parameters can be accom
plished also.
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NETWORK ANALYZERS
Microwave Network Analyzers, 45 MHz to 60 GHz
8510 Series

• 45 MHz to 60 GHz frequency range
• "Real Time" error-corrected measurements
• 50 dB effective directivity, 40 dB effective source and

load match

Description
The HP 8510 series microwave vector network analyzers provide a

complete solution for characterizing the linear behavior of either ac
tive or passive networks over the 45 MHz to 26.5 GHz frequency
range. A complete system comprises the HP 851 OA network analyz
er, one of four HP 851 XA broadband test sets, and a compatible RF
source. For millimeter-wave measurement needs, complete systems
operating to 60 GHz can be customer-configured.

The test sets are offered in one of two measurement test setup con
figurations. The reflection/transmission test sets provide the capabil
ity to simultaneously measure the complex reflection and
transmission characteristics of a test device. The S-parameter test
sets offer a single test setup solution for complete characterization of
two-port devices. Each measurement presented on the CRT display
consists of 51, 101, 201, or 401 discrete points of data, and when the
system source is a synthesizer, the frequency of each data point is
synthesized.

Measurement results can be displayed on one of two completely
independent, yet identical, channels. The channels may be displayed
individually, or simultaneously, with results presented in either
logorithmic/linear magnitude, phase, or group delay format on rec
tangular or polar coordinates. Direct measurement of normalized im
pedance is possible with the Smith chart format. The value and
frequency of anyone data point can be read with one of five indepen
dent markers. The entire measurement trace can be copied directly to
a plotter, such as the HP 7470A, 7475A, or 7550A without the need
of an external computer. Also, a list of the trace values can be sent to
a printer such as the HP 9876A or 2225A.

Powerful measurement enhancement functions are also available.
Data averaging can be employed to effectively narrow the receiver IF

• 80 dB to 100 dB dynamic range
• 0.001 dB, 0.01 degree, 0.01 nanosecond measurement

resolution
• Time domain analysis

HP 8510A

bandwidth, extending dynamic range and reducing signal-to-noise ra
tio. Trace smoothing aids in the interpretation of measurement re
sults and is used to control the aperture of group delay measurements.
The equivalent of an electronic line stretcher is available with the
electrical delay function.

Built-in storage provides the capability to save and recall up to
eight different front panel states, eight separate measurement cali·
brations, and four separate measurements in nonvolatile memory. Ex
tension of the internal storage capacity is practically limitless via the
built-in tape cassette unit.

All the functions of the HP 8510 system are completely program
mable from an external computer through the Hewlett-Packard In
terface Bus. Also, measurements can be transferred to a computer in
one of four data transfer formats. CRT graphics, such as limit lines,
can be written to the HP 8510 to aid in test procedures. The built-in
tape drive can, as well, be used to provide permanent storage of CRT
graphics.

High Performance
Along with the capability to completely characterize a microwave

network with a single connection over the extremely broad 45 MHz to
26.5 GHz frequency range, the HP 8510 system offers wide dynamic
range. Depending on the test set used, 80 dB to 100 dB of dynamic
range is available. The precision IF processing and detection system
contributes as little as ±0.05 dB and ±0.5 degree measurement un
certainty at a level of 50 dB below the reference. Meaningful resolu
tions of 0.001 dB, 0.01 degree, and 0.01 nanosecond are easily
achievable.



"Real Time" Error Correction
The fundamental accuracy limitations in most microwave mea

surements are due primarily to uncertainties associated with system
atic errors in the microwave hardware (directivity, mismatch,
frequency response, etc.). The HP 851OA's built-in, high speed com
puter provides the capability to characterize and effectively remove
the impact of systematic errors through accuracy enhancement tech
niques. Effective directivity is improved to 50 dB, and effective source
and load match to better than 40 dB. The data processing speed of the
system is such that a ful1y error-corrected, 40 I point trace of data is
updated in under one second. This virtual "real time" display of error
corrected data means that you can easily adjust your test device while
it's being measured, with the assurance that you are viewing the data
at the highest possible accuracy.

Hewlett-Packard supplies kits of measurement calibration stand
ards for precision 7 mm, precision 3.5 mm, and Type N connector
interfaces. The HP 85 10 system, also, provides the capability to mea
sure devices in other coaxial interfaces, and waveguide, given the
proper calibration standards.

Time Domain Analysis
The HP 8510 (with option 010) has the capability of displaying the

time domain response of a network, obtained by computing the In
verse Fourier Transform of the frequency domain response. The time
domain response displays the reflection coefficient of the network ver
sus time, which displays the magnitude and location of each individu
al discontinuity, or else the transmission coefficient versus time, which
displays each individual transmission path.

The HP 8510 offers two time domain modes. The Low Pass mode
provides the traditional Time Domain Reflectometer (TDR) mea
surement capability and gives the response of the network to a (math
ematical1y simulated) step or impulse stimulus. This mode gives
information of the type of impedance (R, L, or C) present at a discon
tinuity. The Band Pass time domain mode, which has only the im
pulse stimulus, may be used over any frequency range to give the time
domain response of frequency-selective devices (such as waveguide).

Gating is another powerful time domain feature that may be used
to selectively isolate a single response in time and then convert just
that response back to the frequency domain. For reflection measure
ments, this provides the capability to view the return loss of individual
portions of a microwave component without disturbing the actual cir
cuit. For transmission measurements, one can view the frequency and
time domain responses of individual transmission paths.

The HP 8510A time domain capability can give great insight into
the design of microwave components. Another useful application is
cable fault location. Gating can be used in a variety of applications
such as removing fixturing residuals or removing the effects of mul
tipath and ground clutter in antenna measurements.

Compatible Sources
The HP 8340A and 8341A synthesized sweepers with the HP 8510

provide the best, most accurate measurements, regardless of the pa
rameter selected. They combine a high resolution synthesizer with a
broadband sweeper to cover the ful1 frequency range of the HP 8510.
With the HP 8340A you obtain 4 Hz resolution at 26.5 GHz for CW
frequencies, phase locked narrowband « 5 MHz) sweeps, and ful1y
synthesized start frequencies for broadband sweeps.

Thc HP 8350B sweep oscillator family is also ful1y compatible with
Ithe HP 8510. Coupled with this versatile sweeper mainframe, you can
choose from a wide variety of RF plug-ins.

HP 8510T Network Analyzer System
The HP 851 OT is the highest performance system in the HP 8510

series. It provides, under one model number, everything needed to
make precision measurements in the 45 MHz to 26.5 GHz frequency
range. The system includes the HP 85lOA with option 010, the
8515A S-Parameter Test Set, and an HP 8340A Synthesized Sweep
er with options 005, 006, and 007. A comprehensive array oftest and
measurement accessories including the HP 85050A 7 mm Calibra
tion Kit, HP 8505lA 7 mm Verification Kit, HP 85052A 3.5 mm
Calibration Kit, along with RF return cables and adapters, are sup
plied. The instruments are installed in the portable HP 85043A sys
tem rack.

When you purchase HP 851 OT you not only obtain a high perform
ance network measurement system, you are also provided with the
total solution. Included with the HP 851 OT are an impressive array of
support products including on-site maintenance for one year, instal1a
tion, and calibration at no extra charge.

HP 85043A System Rack
The HP 85043A System Rack is a rack standing only 123.7 cm

(48.7") high with a width of 60.0 cm (23.6") and a depth of 80.0 cm
(31.5"). Complete with support rails and ac power distribution (suita
ble for 50 to 60 Hz, 100-240 Vac), it includes rack mounting hard
ware for all instruments. Thermal design is such that no rack fan is
needed.



NETWORK ANALYZERS
Test Sets
Models 8511A, 8512A, 8513A, 8514A, 8515A

HP 8512A

HP 8513A

HP 8514A

HP 8515A

HP 8511A

HP 8512A Reflection/Transmission Test Set
The HP 8512A Reflection/Transmission Test Set provides the ca

pability to simultaneously measure the complex reflection and trans
mission characteristics of a test device from 45 MHz to 18 GHz in
transmission and 500 MHz to 18 GHz in reflection. Reflection mea
surements to 45 MHz are achievable with some loss (about 30dB) in
dynamic range. An HP 8512A-based system offers very broad dy
namic range with the highest accuracy available. The test ports have
rugged precision 7-mm connectors and may be adapted to other inter
faces with the appropriate precision adapters. The test set includes an
integrated three-channel frequency converter.

HP 8513A Reflection/Transmission Test Set
The HP 8513A Reflection/Transmission Test Set provides the ca

pability to simultaneously measure the complex reflection and trans
mission characteristics of a test device over the 45 MHz to 26.5 GHz
frequency range. An HP 8513A-based system offers the capability to
measure a network across an extremely wide frequency range with
just one connection, over a wide dynamic range with high accuracy.
The test ports are a special, ruggedized, version of the precision 3.5
mm connector interface that is completely compatible with any con
nector in the 3.5 mm family. The test set includes an integrated three
channel frequency converter.

HP 8514A S-Parameter Test Set
The HP 8514A S-Parameter Test Set provides the capability to

measure all four S-parameters of a two port device with a single con
nection over the 500 MHz to 18 GHz frequency range. Measure
ments to 45 MHz are achievable with some loss (about 30 dB) in
dynamic range. The S-parameter test set architecture is ideal for
measuring two-port devices where it is not convenient to physically
reverse the device to measure the reverse parameters, or for networks
that need to be adjusted while being measured with full error-correc
tion employed. The test ports have rugged precision 7-mm connectors

and may be adapted to other connector interfaces with the appropri
ate precision adapters. Along with an integrated, four-channel fre
quency converter, the test set includes two 90-dB step attenuators for
changing the incident power level at the test port and two bias net
works for applying dc bias to the test port center conductor in active
device test applications.

HP 8515A S-Parameter Test Set
The HP 85l5A S-Parameter Test Set provides the capability to

measure all four S-parameters of a two-port device with a single con
nection over the 45 MHz to 26.5 GHz frequency range. The S-pa
rameter test set architecture is ideal for measuring two port devices
where it is not convenient to reverse the device to measure the reverse
parameters, or for networks that need to be adjusted while being mea
sured with full error-correction employed. The test ports are a special,
ruggedized, version of the precision 3.5 mm interface that is com
pletely compatible with any connector in the 3.5 mm family. Along
with an integrated, four-channel frequency converter, the test set in
cludes two 90-dB step attenuators for changing the incident power
level at the test port and two bias networks for applying dc bias to the
test port center conductor in active device test applications.

HP 8511A Frequency Converter
The HP 8511A is a four-channel frequency converter covering the

45 MHz to 26.5 GHz frequency range. An HP 851OA/8511A combi
nation results in a system that can be customized to unique test re
quirements with the addition of customer-supplied test setup
hardware. Examples include multi-port device measurements and an
tenna characterization. Each of the four inputs operates over the full
dynamic range of the system, from 85 dB to 100 dB. Isolation be
tween channels is typically greater than 100 dB. Dynamic accuracy is
better than ±0.05 dB and ±0.2 degree at a test channel level of -50
dBm.



NETWORK ANALYZERS
Accessories

Models 85050A, 85051A, 85052A, 85053A, 85054A, 85130A, 85131A/B, 85132A/B

Calibration Kits
Error-correction procedures require that the systematic errors in

the measurement system be characterized by measuring known de
vices (standards) on the system over the frequency range of interest.
The calibration kits in the HP 8510 family contain precision standard
devices to characterize the systematic errors of the HP 8510 system.
Hewlett-Packard offers several calibration kits in various connector
interfaces that are compatible with the HP 8510.

HP 85050A 7 mm Calibration Kit
The HP 85050A 7 mm Calibration Kit contains a set of precision

calibration standards used to calibrate the HP 8510 system for mea
surements of devices with precision 7-mm connectors. The calibration
standards include open and short circuits, and fixed and sliding termi
nations. Also included are a precision 7-mm connector gage and tools
for verifying and maintaining the connector interfaces.
Option 010: Adds a precision 30-cm beadless airline that is useful in
time domain applications.
Option 020: Deletes precision 7-mm connector gage and tools.

HP 85052A 3.5 mm Calibration Kit
The HP 85052A 3.5 mm Calibration Kit contains a set of precision

calibration standards used to calibrate the HP 8510 system for mea
surements of devices with 3.5-mm connectors (precision 3.5 mm or
SMA). The calibration standards include open and short circuits, and
fixed and sliding terminations. Also included are precision 7-mm to
3.5-mm adapters. Connector gages are supplied for verifying critical
mechanical tolerances of the 3.5-mm connector interface.
Option 010: Adds precision 15-cm beadless airline that is useful in
time domain applications.
Option 020: Deletes precision 3.5-mm connector gages.

HP 85054A Type N Calibration Kit
The HP 85054A Type N Calibration Kit contains a set of precision

calibration standards used to calibrate the HP 8510 system for mea
surements of devices with Type N connectors. The calibration stand
ards include open and short circuits, and fixed and sliding
terminations. Also included are precision 7-mm to Type N adapters.

HP 85050A

HP 85054A

HP 85053A

HP 85131A/B

HP 85052A

HP 85051A

I
HP 85130A

,~::=-::~

HP 85132A/B

Verification Kits
Measuring known devices, other than the calibration standards, is

a straightforward way of verifying that the HP 8510 system is operat
ing properly. Hewlett-Packard offers verification kits that include
standard devices, with data, for verifying the error-corrected mea
surement performance of the HP 85 I0 system.

HP 85051A 7 mm Verification Kit
The HP 85051A 7 mm Verification Kit contains a set of precision

devices, with data, used to verify the error-corrected performance of
the HP 8510 system. The devices have precision 7-mm connectors
and include 20-dB and 50-dB attenuators, a IO-cm beadless airline,
and a 10-cm beadless stepped impedance airline (25 ohms nominal).

HP 85053A 3.5 mm Verification Kit
The HP 85053A 3.5 mm Verification Kit contains a set of precision

devices, with data, used to verify the error-corrected performance of
the HP 8510 system. The devices have precision 3.5-mm connectors
and include 20-dB and 40-dB attenuators, a 7.5-cm beadless airline,
and a 7.5-cm beadless stepped impedance airline (25 ohms nominal).

Test Port Return Cables
Hewlett-Packard offers a variety of high quality RF cables that are

used to return the transmitted signal to the test set when measuring
two-port devices.

HP 85131A 3.5 mm Test Port Return Cable
The HP 85131A is a single test port return cable for use with either

the HP 8513A or 8515A test sets (when connecting the device direct
ly to Port I).
Frequency Range: dc to 26.5 GHz
Length: 91 cm (36 in.)
VSWR: 1.22:1, typical
Connectors: Special 3.5 mm, and precision 3.5 mm (female)

HP 85131B 3.5 mm Test Port Return Cable Set
The HP 85131B is a pair of test port return cables for use with the

HP 8515A test set. The device is connected between the cables during
measurement.
Frequency Range: dc to 26.5 GHz
Length: 66 cm (24 in.) each
VSWR: 1.22: I, typical
Connectors: Special 3.5 mm, and precision 3.5 mm (one male, or
female)

HP 85132A 7 mm Test Port Return Cable
The HP 85132A is a single test port return cable for use with either

HP 85 I 2A or 8414A test sets (when connecting the device directly to
Port I ). When used with the HP 85130A adapter set, the HP 8513 2A
can also be used with the HP 8513A and HP 8515A test sets when
measuring devices with precision 7-mm connectors.
Frequency Range: dc to 18 GHz
Length: 91 cm (86 in.)
VSWR: 1.2:1, typical
Connectors: Precision 7 mm

HP 85132B Test Port Return Cable Set
The HP 85132B is a pair of test port return cables for use with the

HP 8514A test set. The device is connected between the cables during
measurement. When used with the HP 85130A adapter set, the HP
85132A set can also be used with the HP 8515A set when measuring
devices with precision 7-mm connectors.
Frequency Range: dc to 18 GHz
Length: 66 cm (24 in.) each
VSWR: 1.2: I, typical
Connectors: Precision 7 mm

HP 85130A Special 3.5 mm to 7 mm Adapter Set
The HP 85 I30A kit contains a set of precision special 3.5-mm to 7

mm adapters used for converting the test ports of the HP 8513A and
8515A test sets to a precision 7-mm interface. The HP 85132A or
85132B cables are used as the test port return cables when the HP
85130A adapters are connected to the test set.



NETWORK ANALVZERS
Accessories (cont.)
8510 Series

HP 85041A

HP 87178

HP 11612A

Active Device Test
Hewlett-Packard offers an extensive array of accessories designed

for the needs of active device test and measurement, including fix
tures, bias supplies, bias networks, and application software.

HP 85041A Transistor Test Fixture Kit
The HP 85041A Transistor Test Fixture (TTF) kit is a comprehen

sive measurement system for testing and characterizing stripline
packaged microwave transistors. Only useful when used with the HP
85014A Active Device Measurement software.
Frequency Range: dc to 18 GHz
Transistor Package Inserts: 70 mil and 100 mil
Verification Devices: Short and through circuits
Connectors: precision 7 mm
Accessories Supplied: fixture stand, torque tool, tweezers, and lid
opening tool

HP 8717B Transistor Bias Supply
The HP 8717B transistor bias supply provides manual or automat

ic biasing for transistor testing. This supply 8717B has two meters for
independently monitoring current and voltage. Bias connections are
conveniently selected for all transistor configurations with a front
panel switch.
Voltage Ranges: 1,3,10,30,100 V
Current Ranges: 0.1,0.3,1,3,10,30,100,300,1000 mA
Accuracy: 4% of full scale for both current and voltage
Option 001: programmable D/A converter
Option 011: programming cable for HP Series 200 computers

HP 11590B Bias Network
The HP 11590B is a rugged, broadband bias network. This bias

network provides dc bias to the center conductor of a coaxial line
which can be connected to the device under test while blocking DC
bias from the RF circuit.
Frequency Range: 0.1 to 12.4 GHz (Option 001,1.0 to 18.0 GHz)
Maximum insertion loss: 1.0 dB, 0.1 - 1.0 GHz

0.8 dB, 1.0 - 12.4 GHz
1.2 dB, 12.4 - 18.0 GHz (Option 001)

Minimum return loss: 16 dB, 0.1 - 1.0 GHz
19 dB, 1.0 - 12.4 G Hz
14 dB, 12.4 - 18.0 GHz (Option 001)

Maximum Bias Current: 0.5 A, each bias port
Maximum Bias Voltage: 100 V
Connectors: BNC for dc bias; type N female for RF (Option 001,
precision 7 mm)

HP 11612A Bias Network
The HP 11612A is an insertable, extremely broadband bias net

work with excellent port match and low insertion loss. This bias net
work provides dc bias to the center conductor of a coaxial line which
can be connected to the device under test while blocking DC bias from
the RF circuit.
Frequency Range: 45 MHz to 26.5 GHz
Insertion loss: 0.8 dB, 45 MHz - 12.4 GHz

(max) 1.3 dB, 12.4 - 26.5 GHz
Minimum return loss: 20 dB, 45 MHz - 8.0 GHz

18dB,8.0-18.0GHz
14 dB, 18.0 - 26.5 GHz

Maximum Bias Current: 0.5 A
Maximum Bias Voltage: 40 V
Connectors: 5MB snap-on for dc bias; precision 3.5 mm for RF

HP 11635A Bias Decoupling Network
The HP I 1635A bias decoupling network is a recommended acces

sory for prevention of bias oscillations when biasing microwave bipo
lar transistors with any HP bias network or s-parameter test set.
Installing the HP 11635A between the bias supply and the base bias
network prevents low frequency oscillations.

Application Software
Hewlett-Packard offers several application software packages that

compliment the HP 8510 system providing automated calibration
and measurement capability. Software is available for HP 200 Series
desktop computers with either BASIC 2.0 or 3.0 operating systems on
both 31/2" and 5lj4" disc media.

HP 85014A Active Device Measurement Application
Pac

The HP 85014A software pac provides the capability to the HP
85 I0 system for measurement of RF and microwave transistors. Fea
tures include automated device biasing with the HP 8717B bias sup
ply, system calibration, and de-embedding of s-parameters when
using the HP 85041A transistor test fixture. It is also usable with
other HP transistor fixtures as well as user-designed fixtures. Plotted
and listed output of device S, H, Y, and Z parameters, as well as the
device Amplifier Summary and Termination Summary are provided.
Also available is the capability to store and retrieve s-parameter data
in formats suitable for computer aided design applications.

HP 85013A Basic Measurements Application Pac
The HP 85013A software pac provides the capability to automate

the HP 8510 system for applications where the system is required to
emulate the user interface of the HP 8409 series automatic network
analyzers. All the fea tures of the HP 8409 series opera ting system are
provided for including the capability to measure up to 401 related
(Start/Stop/Step) or unrelated (individual CW) frequency points.



Millimeter-Wave Measurements
The HP 8510A network analyzer is the solution for your vector

measurement needs at millimeter-wave frequencies. With a variety of
standard HP products, you can configure a complete network ana
lyzer system that provides vector measurement capability in the 26.5
GHz to 40 GHz, 33 GHz to 50 GHz, or 40 GHz to 60 GHz
waveguide bands. Because the architecture uses two HP 8340A-series
synthesized sources, utilizing one to provide the RF stimulus and the
other to act as LO for frequency conversion to the HP 8510 IF fre
quency of 20 MHz, 80 dB to 100 dB of dynamic range is easily
achieved.

The HP 85129A software pac automates system operation but
leaves all the powerful features of the HP 8510 accessible at the front
panel, including built-in error correction and optional time domain
capability.

For ordering convenience, HP offers a complete line of kits that
combine many of the instruments and components into several easy
to-order model numbers. To allow you to take full advantage of the
HP 8510's built-in error-correction capabilities, a line of waveguide
calibration kits are also available.
Millimeter-Wave HP 8510 Network Analyzer Kits·

Frequency
Range (GHz) 26.5 to 40 33 to 50 40 to 60

Test Set Kit HP Rl1643A HP QI1643A HP U11643A

Calibrat,on Kit HP R11644A HP Q11644A HP U11644A

LO/IF Interlace Kit HP 85100A (I per HP 8510)

Software HP 85129A (I per HP 8510)
'In addition to an HP 8510 and the kit items I,sted. sys1em configuration requires two HP 8341A
option 005 synthesized sweepers, one HP 8349B option 002 amplifier, one millimeter-wave
source module and one HP Modei 9000 Series 200 computer (minimum 0.5 megabyte RAM).

Support Products
Hewlett-Packard offers a complete group of support products spe

cifically tailored to achieve maximum HP 8510 productivity. Sevcral
of these products are described below.

HP 851 OT + 23N On-Site System Installation (where
available)

The HP 8510T+23N provides for complete installation of the HP
8510 system in either table top or racked configurations. Included
are pre-installation inspection, on-site installation, and verification.
Also included is a retrofit of one customer owned HP 8350 series
sweep oscillator for HP 8510 compatibility.

HP 8510T+23A Basic System Maintenance and
Calibration (where available)

The HP 8510T+23A provides complete on-site maintenance and
calibration support for an HP 8510 system. Included are next-day
on-site response when repairs are needed, preventive maintenance,
and on-site calibration performed twice a year with NBS (or other
standard agency) traceable devices.

HP 851 OA + 240 Basic Measurements Using the
HP 8510 Network Analyzer System

With two enrollments included in the purchase price of the HP
8510A, this three day, lab intensive training course introduces stu
dents to the operation of the HP 8510 system including error-correc
tion and time domain fundamentals. The training course provides
the opportunity for users to accelerate on the basic operation learn
ing curve, allowing maximum utilization of the system to be
achieved in a shorter time.
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Calibration Kits (choose one for each connector type
to be used)
HP 8S050A 7 mm Calibration Kit

Opt. 010 30 cm headless airline
Opt. 020 delete connector tools

DP 8S0S2A 3.5 mm Calibration Kit
Opt. 01015 cm beadless airline
Opt. 020 delctc connector tools

HP 8S0S4A Type N Calibration Kit

Verifcation Kits
HP 8S051A 7 mm Verification Kit
DP 8S0S3A 3.5 mm Verification Kit

Test Port Return Cables (choose at least one)
HP 8S131A 3.5 mm Test Port Return Cable
DP 8513183.5 mm Test Port Return Cable Set
HP 8S132A 7 mm Test Port Return Cable
HP 8513287 mm Test Port Return Cable Set
HP 8S130A Special 3.5 mm to 7 mm Adapter Kit

Transistor Test Accessories
HP 8S041A Transistor Test Fixture Kit
HP 87178 Transistor Bias Supply
(when used with HP 85014A software must order)

Opt. 001 Programming Capability
Opt. 011 Programming Cable

HP 98622A GPIO Interface
HP 11590B Bias Network
HP 11612A Bias Network
HP 1163SA Bias Decoupling Network

Millimeter-Wave Network Analyzer Kits
HP 8SI00A LO/IF Interface Kit
DP R1l643A WR-28 Test Set Kit
HP Q1l643A WR-22 Test Set Kit
HP U1l643A WR-19 Test Set Kit
HPR1l644A WR-28 Calibration Kit
HP Q11644A WR·22 Calibration Kit
HP U1l644A WR-19 Calibration Kit

System Rack
DP 8S043A System Rack

Software (choose one option)
DP 85013A Basic Measurements Application Pac

Opt. 630 3'/2" disc
Opt. 655 5V4" disc

HP 85014A Active Device Measurements Application
Pac

Opt. 630 3'/2" disc
Opt. 6555 1/4" disc

HP 8S129A 8SUJA Millimeter-wave Measurement
Software

Support Products
HP 8SIOA + 24D User Course
DP 8510T + 23N On-site Installation (where
available)
HP 8510T + 23A On-site Service (where available)

Systems
HP 8510T Network Analyzer System

$20.700
$29,285

Price

$ 4.565

$44,200

$59.800

$17.300

$17.300
$25.000
$28.000
$37,200

$33,500
add $9,500

Sources (choose either the HP 8340A/8341A or the
HP 8350B with an RF Plug-in)
HP 8340A 0.01 to 26.5 GHz Synthesized Sweeper
(with options 005, 006, 007)
HP 8341A 0.01 to 20.0 GHz Synthesized Sweeper
(with option 005)
HP 83508 Sweep Oscillator (choose one of these rec
ommended plug-ins)

DP 83S92A 0.01 to 20.0 GHz (with option 004)
DP 83S95A 0.01 to 26.5 GHz (with option 004)

Test Sets (choose at least one)
HP 8S12A R/T Test Set (0.5 to 18.0 GHz)
HP 8S13A R/T Test Set (45 MHz to 26.5 GHz)
HP 8S14A S-Parameter Test Set (0.5 to 18.0 GHz)
HP 8SISA S-Parameter Test Set (45 MHz to 26.5
GHz)
HP 8S11A Frequency Converter (45 MHz to 26.5
GHz)

Ordering Information
Analyzer
HP 8S10A Network Analyzer

Option 010 Time Domain Capability



NETWORK ANALYZERS
Microwave Network Analyzer, 110 MHz to 18 GHz
Model 8410 Series

• Economical vector performance
• Measures all network parameters

• Multioctave swept frequency measurements
• Eliminate harmonic and spurious responses

Receiver
The HP 8410C network analyzer and HP 8411A harmonic fre

quency converter comprise the nucleus of the swept-frequency system
which provides magnitude and phase measurement capability from
110 MHz to 18 GHz in coax. Automatic frequency locking allows
continuous multioctave sweeps. Frequency conversion from RF to IF
gives high sensitivity and greater than 60 dB dynamic range, free of
spurious and harmonic responses. Calibrated IF substitution makes
possible accurate gain or insertion loss measurements.

Displays
The HP 8412B Phase/Magnitude Display displays magnitude and

phase versus frequency. The HP 8414B Polar Display provides a po
lar plot of magnitude and phase. These displays are interchangeable
plug-ins for the HP 841 OC mainframe. The HP 8418B Auxiliary Dis
play Unit can be added to provide simultaneous rectilinear and polar
display capability.

Sources
Although the HP 8410C can produce octave-width sweeps using

any swept source, continuous multi-octave sweeps limited only by the
frequency range of the test set are possible with the HP 8620C or
8350B Sweep Oscillators.

HP 84105 Network Analyzer Systems

Test Sets
The HP 8745A, 8743B, 8746B, and 85040B test sets contain all the

necessary splitters and couplers required to provide stimulus to the
device under test and route the reference and reflected or transmitted
signals to the receiver. Accessories allow the test sets to be configured
for active and passive coaxial measurements as well as for semicon
ductor measurement applications.

System Ordering Convenience
HP 8410S systems enable ordering a complete network analyzer

system, except for source, using a single model number. Each option
has been configured for making general measurements on coaxial or
semiconductor devices. The HP 841 OS systems enable the operator to
view a real time CRT display over octave or multioctave bands with a
dynamic range of 60 dB amplitude and 3600 phase. Multioctave, con
tinuous network measurements over the frequency range of 2 to 18
GHz are possible when the HP 8410C is used with the HP 8620C or
8350B Sweep Oscillator.

The HP 8410S systems' upper frequency limit for coaxial and
semiconductor measurements is 12.4 GHz; however, individual in
struments may be ordered that will expand coaxial measurement ca
pability to 18 GHz (option 018 instruments).

All HP 8410S Systems Include the Following Instrument
GENERAL PURPOSE MEASUREMENTS Model Numbel1: HP 84l0C, 841lA, 84128, 84148, 11609A, and 8750A opt. 003

Frequency Measurement
Range Option No. Port Configuration HP 87438 HP 8745A HP 87468 HP 87178 HP 116008 HP 116028 HP 11608A HP 11604A HP 116108 HP 11650A Price

0.11 to 2GHz 110 Coaxial (APC-7) X X X $37.405

OJI to 12.4 GHz 310 Coaxial (APC-7) X X X X X $46.030

2 to 12.4 GHz 210 Coaxial (APC-7) X X X $34.045

SEMICONDUCTOR CHARACTERIZATION

OJI to 2GHz 400 101811072 Packages X X X $38660

0.11 to 2GHz 401 10511012 Packages X X X $38660

0.5 to 12.4 GHz 500 Stripline X X X $41815



Price
$7.775

add $25
$5,520

add $550
$4,110
$3,865
$3.710

add $25
Sl,605

$150

for network
HP 11609A Cable Kit
Function: interconnecting cables normally required
measurements using the HP 84lOC network analyzer.
Weight: net, 0.9 kg (2 Ib); shipping 1.36 kg (3 Ib).

Ordering Information
HP 8410C mainframe
Opt 908: Rack Flange Kit
HP 8411A Frequency Converter
Opt 018: 0.11 to 18 GHz
HP 8412B Phase-Magnitude Display
HP 8414B Polar Display
HP 8418B Auxiliary Display Holder
Opt 908: Rack Flange Kit
HP 11650A Accessory Kit
HP 11609A Cable Kit

HP 84188 AUXiliary Display Holder
Function: the HP 8418B auxiliary display holder provides power for
operating of the HP 8412B or the 8414B display units. Used in con
junction with the HP 8410C network analyzer, it provides the capa
bility of viewing amplitude and phase readout in both rectan
gular and polar coordinates simultaneously. Includes a remotely
programmable 0-70 dB IF attenuator required for autoranging in au
tomatic applications.
Weight: net, 11.2 kg (25 lb); shipping, 19.7 kg (44Ib).
Size: 177 H x 483 W x 450 mm D (6.97" x 19" x 17.13").

HP 84148 Polar Display
Function: plug-in CRT display unit for HP 841OC. Displays ampli
tude and phase data in polar coordinates on 5-in. cathode ray tube.
Range: normalized polar coordinate display; magnitude calibration
20% of full scale per division. Scale factor is a function of IF setting
on HP 841OC. The beam center function is controllable by an exter
nal contact closure.
Accuracy: error circle on CRT ±3 mm.
Power: 35 watts supplied by mainframe.
Weight: net, 5.8 kg (13Ib); shipping, 8.1 kg (l8Ib).
Size: 152 H x 186 W x 395 mm D (6" x 7.28" x 15.56 ") excluding
front panel knobs.

HP 11650A Accessory Kit
Function: accessories normally used for transmission and reflection
tests with the HP 8745A and 8743B.
Weight: net, 1.34 kg (3 Ib); shipping, 2.23 kg (Sib).

Phase
Phase range: 0 to 360°
Control: vernier control ~90°

Connectors (HP 8411 A): APC-7.
Power: liS or 230 V ±IO%, 50-60 Hz, 70 watts (includes HP
841IA).
Weight

HP 8410C: net, 14.9 kg (33 Ib); shipping, 18.5 kg (41 Ib).
HP 8411A: net, 3.2 kg (7Ib); shippmg, 4.5 kg (10 Ib).

Size
HP 8410C: 191 H x 425 W x 467 mm D (7.5" x 16.75" x 18.38 ").
HP 8411A: 67 x 228 W x 143 mm D (2.63" x 9" x 5.63 ") exclusive
of connectors and cable.

HP 84128 Phase-Magnitude Display
Function: 'plug-in CRT display unit for HP 841OC. Displays relative
amplitude m dB and/or relative phase in degrees between reference
and test channel inputs versus frequency. Programmable 180° phase
offset by ground closure.
Amplitude

Range: 80 dB display range with selectable resolutions of la, 2.5, 1
and 0.25 dB/division.
Accuracy: 6.08 dB/dB from midscreen.

Phase
Range: ±180° display range with selectable resolutions of 90, 45,
10, and 1° /division.
Accuracy: 0.065°jdegree from midscreen.
Phase offset: 0.3 /20° step cumulative <3 0.

Power: 23 watts supplied by mainframe.
Weight: net, 7.8 kg (17 Ib); shipping, 10 kg (22 Ib).
Size: 152 H x 186 W x 395 mm D (6" x 7.28" x 15.56 ") excluding
front panel knobs.
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Specifications
HP 8410C/8411A Network Analyzer
Function: HP 8411 A converts RF signals to IF signals for processing
in HP 8410C mainframe. HP 8410C is the mainframe for display
plug-in units. Mainframe includes tuning circuits (octave bands or
multioctave bands when used with HP 8620C or 8350B sweep oscilla
tor), IF amplifiers and precision IF attenuator. HP 841 OC allows in
jection of an external local oscillator used in automatic applications to
lock the HP 8410C receiver to an external source such as the HP
3335A.

HP 8410C frequency range: O.ll to 18 GHz.
HP 8411A frequency range: 0.11 to 12.4 GHz.

Opt 018: 0.11 to 18 GHz.
HP 8411A input impedance: 50 ohms nominal. SWR < 1.5,0.11 to
2.0 GHz; <2.0,2.0 to 16.0 GHz; 3, 6.0 to 18.0 GHz.
Channel isolation: >65 dB, 0.1 to 6 GHz; >60 dB, 6 to 12.4 GHz;
>50dB, 12.4 to 18GHz.
Magnitude Range

Reference channel: -18 to -35 dBm, 0.11 to 12.4 GHz; -18 to
-25 dBm from 12.4 to 18.0 GHz.
Test channel: -10 to -75 dBm from 0.11 to 12.4 GHz; -10 to
-68 dBm from 12.4 to 18 G Hz.
Maximum RF input to either channel: 50 mW.
IF gain control: 69 dB range in 10 dB and I dB steps with a maxi
mum cumulative error of ±0.2 dB.

1.5



NETWORK ANALYZERS
Test Sets and Accessories
Model 8410 Series

-
HP 8745A

HP 11604A HP 116026 HP 116006

HP 8410S Opt 110 Specifications
Function: the HP 841 OS option II 0 measurement system configura
tion is described on page 632. Following are specifications describ
ing measurement capabilities of the HP 8410C/8411A when used
with the HP 8745A/ 11604A over the frequency range of 110 MHz to
2GHz.
Frequency range: 0.11 to 2.0 GHz.
RF input: 20 dB range between +5 dBm and -12 dBm.
Source reflection coefficient: :<,:0.067, 0.11-2.0 GHz.
Termination reflection coefficient: :<,:0.11,100-200 MHz; :<,:0.07,
200-2000 MHz.
Directivity: ~28 dB 0.11-1.0 GHz; ~27 dB 1.0-2.0 GHz.
Insertion loss, RF input to test port: 4 dB nominal.
Frequency Response

Transmission: typically <±0.35 dB amplitude and <±5° phase.
Reflection: typically <±0.06 magnitude and ±5° phase with a
short on the test port.

Transmission measurement accuracy: (see common perform
ance specifications).
Reflection measurement accuracy (using HP 8414B): sources of
error included in the accuracy equations are directivity, source
match, and polar display accuracy.

0.20 r-----r----r---,.-------r----,-------.

See HP 8410S network analyzer systems table for price and
instrument breakdown.

Phase Accuracy
<l>" = sin-' pjP L for <l>" < 90 0

•

<l> " = phase uncertainty.
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Price
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Ordering Information
HP 8745A Test Set
Opt 001: Type N Test Port Connectors
Opt 908: Rack Flange Kit
HP 11604A Universal Arm Extension
HP 116008/116028 Transistor Fixtures
Opt 001: Type N Female Connectors
HP 11857A 50 n APC-7 Test Port Extension Cables
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Magnitude Accuracy
p" = ±(0.0398 + 0.03 P L+ 0.067 P ,2) 0.11-1.0 GHz.
p" = ±(0.0447 + 0.03 P L + 0.067 P ,2) 1.0-2.0 GHz.
p" = magnitude uncertainty.
P L = measured reflection coefficient magnitude.
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HP 8745A S-Parameter Test Set
Function: wideband RF power splitter and reflectometer with cali
brated line stretcher. Pushbutton operated for either forward or re
verse transmission or reflection measurements wi th network analyzer.
Frequency range: 100 MHz to 2 GHz.
Impedance: 50 ohms nominal.
Source reflection coefficient: :<,:0.057,0.11 to 2.0 GHz.
Termination reflection coefficient: <0.1 0, 100, to 200 MHz;
< 0.063, 200 MHz to 2.0 GHz.
Directivity: ~36 dB, below 1 GHz; ~32 dB, I to 2 GHz.
Reference plane extension: 0 to 15 cm for reflection; 0 to 30 em for
transmission.
Maximum RF power: 2 watts.
Connectors: RF input type N female; all other connectors APC-7;
Option 00 I, type N female.
Remote programming: ground closure.
Power: 115 or 120 V ± 10%, 50 to 400 Hz, 40 watts.
Weight: net, 15.4 kg (34.25 lb); shipping, 18.0 kg (40 Ib).
Size: 140 H x 425 W x 654 mm D (5.50" x 16.75" x 25.75").

HP 11604A Universal Extension
Function: mounts on front of HP 8745A; connects to device under
test. Rotary air-lines and rotary joints connect to any two port geome
try.
Frequency range: de to 2 GHz.
Impedance: 50 ohms nominal.
Reflection coefficient: 0.035.
Acc. included: semi-rigid coax. cable, HP Part #11604-20021.
Weight: net, 1.8 kg (41b); shipping, 2.2 kg (51b).
Size: \27 H x 32 W x 267 mm D (5" x 1.25" x 10.50").

HP 116008/116028 Transistor Fixtures
Function: mounts on front of HP 8745A S-parameter test set; holds
devices for S-parameter measurements in a 50 ohm, coax circuit.
Other devices also fit the fixture (tunnel diodes, etc.).
Transistor Base Patterns

Model 11600B: accepts TO-18/TO-72 packages.
Model 11602B: accepts TO-5/TO-12 packages.

Calibration references: short circuit termination and a 50 ohm
through-section.
Frequency ranges: dc to 2 GHz.
Impedance: 50 ohms nominal.
Reflection coefficient: <0.05, 100 MHz to 1.0 GHz: <0.09, 1.0 to 2
GHz.
Connectors: hybrid APC-7; Option 001, type N female.
Weight: net 1.1 kg (2.38 Ib); shipping, 1.8 kg (4Ib).
Size: 152 H x 44 W x 229 mm D (6" x 1.75" x 9").

HP 11857A 50 Q APC-7 Test Port Extension Cables
General: two precision 61 cm (24 in.) cables, for use with HP 8745A
S-parameter test set. Connectors are 50 n APC-7.
Weight: net, 0.91 kg (2Ib); shipping, 2.3 kg (5 lb.)



HP 11605A Flexible Arm
Function: mounts on front.of HP 8743B test set; connects to device
under test. Rotary air-lines and rotary joints connect to any two-port
geometry. Primarily intended for use with existing HP 8743As but
can be used with HP 8743B (HP 11610B recommended for use with
HP 8743B).
Frequency range: de to 12.4 GHz (Opt 018, 2 to 18 GHz).
Impedance: 50 ohms nominal. Reflection coefficient of ports: :-:;0.11,
dc to 12.4.
Opt 018: ~0.23, 2.0 to 12.4 GHz; :0;0.31, 12.4 to 18 GHz.
Connectors: APC-7.
Weight: net, 1.8 kg (4lb); shipping, 2.7 kg (6 lb).
Length: 257 mm (10.09") closed; 648 mm (25.50") extended.
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Ordering Information
UP 87438 Reflection/Transmission Test Unit
Opt 018: 2 to 18 GHz
Opt 908: Rack Flange Kit
UP 116108 Microwave Cable
UP 1160SA Flexible Arm
Opt 18: 0.11 to 18 GHz

~ 40
UJ

~ 35
UJ

g 30

>-
~ 26

~ 20
a:
~ 15
Z
:> 10
~

~ 6..

., 0.15 1----\---+---1----t-/

.3
~ INCLUDING DIRECTIVITY ERROR ,"",_--'

z
;c 0.10 I----t----+-------:~....
a:
UJ
uz
:> 0.05 I----\~.:::;:;::;.-<

Phase Accuracy
ep, = sin- I p j p l for ep ,<±90°.
ep" = phase uncertainty.

See HP 8410S network analyzer systems table 'or price and
instrument breakdown.
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HP 84105 Opt 210 Specifications
Function: the HP 8410S Option 210 measurement system configura
tion is described on page 632. Following are specifications describ
ing measurement capabilities of the HP 8410C/8411A when used
with the HP 8743B/11610B over the frequency range of 2 GHz to
12.4 GHz.
Frequency range: 2.0 to 12.4 GHz.
RF input: 20 dB range between + 12 dBm and -5 dBm.
Source re'lection coefficient: :-:; 0.09, 2-8 GHz; :-:;0.13, 8-12.4
GHz.

Termination reflection coefficient: :0; 0.09, 2-8 GHz; ::; 0.13,
8-12.4 GHz.
Directivity: 2: 30 dB, 2-12.4 GHz.
Insertion loss, RF input to test port: 20 dB nominal.
Frequency Response

Transmission: typically <±0.5 dB amplitude and <±5° phase.
Reflection: typically <±0.09 magnitude and <±6° phase, with a
short on the unknown port.

Transmission Measurement accuracy (see Common Perform
ance Specifications).
Reflection measurement accuracy (using HP 8414B): sources of
error included in the accuracy equations are directivity, source
match, and polar display accuracy.

Magnitude Accuracy
P, = ±(0.0316 + 0.03 P l + 0.09 P l2) 2-8 GHz.
p, = ±(0.0316 + 0.03 P l + O.13p l2) 8-12.4 GHz.
p " = magnitude uncertainty.
p, = measured reflection coefficient magnitude.

HP116108HP 11605A

HP 116108 Microwave Cable
Function: a high quality semirigid coaxial cable used with the net
work analyzer at frequencies up to 18 GHz.1t is designed for applica
tions which require excellent magnitude and phase repeatability from
connection to connection. The cable exhibits minimum change in
transmission characteristics when flexed during normal use. The HP
11610B is the recommended transmission return cable for use with
the HP 8743B and the HP 8746B.
Frequency range: dc to 18 GHz.
Impedance: 50 ohms nominal. Reflection coefficient of ports <0.14.
Insertion loss: <0.7 dB + 0.12 dB/GHz.
Stability with three repeated flexings: <0.3 dB, <0.5 degrees
+0.12 degrees/GHz change.
Connectors: APC-7.
Length: 1.07 m (42 inches).

HP 87438

HP 87438 Reflection/Transmission Test Unit
Function: wideband RF power splitter and reflectometer with cali
brated line stretcher. Pushbutton operated for either transmission or
reflection measurement with network analyzer. Designed for use with
the HP 11610B test port extension cable.
Frequency range: 2 to 12.4 GHz (Opt 018: 2 to 18 GHz).
Impedance: 50 ohms nominal.
Source reflection coefficient: :-:;0.09, 2.0 to 8.0 GHz; :-:;0.13,8.0 to
12.4 GHz; <0.2, 12.4 to 18 GHz.
Termination reflection coefficient: :-:;0.13 in reflection mode, 2.0
to 12.4 GHz; :0;0.2 in transmission mode, 2.0 to 12.4 GHz; typically
<0.2,12.4 to 18 GHz.
Directivity: ::-.30 dB, 2.0 to 12.4 GHz; ::-.18 dB, 12.4 to 18 GHz.
Reference plane extension: 0 to 15 cm for reflection; 0 to 30 cm for
transmission.
Connectors: RF input, type N female; all other connectors APC·7.
Remote programming: ground closure.
Power: 115 or 230 V ±10%, 50-400 Hz, 15 W.
Weight: net, 12.1 kg (29Ib); shipping, 15.3 kg (34Ib).
Size: 140 H x 425 W x 467 mm D (5.50" x 16.75" x 18.38").



NETWORK ANALYZERS
Test Sets and Accessories (cont.)
Model 8410 Series

HP 8746B

HP 11608A

Termination reflection coefficient: (typically) <0.139,0.5 to 4.0
GHz; <0.148,4.0 to 8.0 GHz; GHz; ±0.170, 8.0 to 12.4 GHz.

Directivity: 2:28 dB, 0.5 to 4.0 GHz; 2:24 dB, 4 to 8.0 GHz; 2:23 dB,
8.0 to 12.4 GHz.
Frequency response: (typically) <0.5 dB, ± 7 degrees, 0.05 to 4.0
GHz; <0.75 dB, ± 7 degrees, 4.0 to 8.0 GHz; < 1.25 dB, ± 7 degrees,
8.0 to 12.4 GHz.
Transmission measurement accuracy: (see Common Perform
ance Specifications).
Reflection measurement accuracy: sources of error included in
the accuracy equation are directivity and source match.

Magnitude Accuracy
p u = ±(0.04 + 0.08 P L + 0.13 P L

2
) 0.5 to 4.0 GHz.

P u = ±(0.06 + 0.09 P L + 0.135 P L2) 4.0 to 8.0 GHz.
P u = ±(0.074 + 0.098 P L + 0.14 P L

2
) 8.0 to 12.4 GHz.

P u = magnitude uncertainty.
P L = measured reflection coefficient magnitude.
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HP 87468 S-Parameter Test Set
Function: wideband RF power divider and reflectometer with cali
brated line stretcher and a selectable 0-70 dB incident signal attenu
ator. Provides internal bias for completely characterizing two port
active devices.
Frequency range: 0.5 to 12.4 GHz.
Source and termination reflection coefficient: $0.13.
Directivity: 2:30 dB, 0.5 to 4.0 GHz; 2:26 dB, 4.0 to 12.4 GHz.
Incident attenuation: 0-70 dB in 10 dB steps ±5%.
Reference plane extension: adds 0 to 15 cm for reflection, 0 to 30
cm for transmission.
Remote programming: ground closure.
Transistor biasing: via 36-pin connector.
Connectors: input type N female, test ports APC-7.
Opt 001: provides 10 dB higher power level at the test port.
Power: 115 or 230 V ± 10%,48 to 440 Hz, 110 VA max.
Weight: net, 16.1 kg (35 Ib); shipping, 19.1 kg (42Ib).
Size: 140 H x 425 W x 467 mm D (5.5" x 16.75" x 18.38").

0.2 0.4 0.6 0.8 1.0
REFLECTION COEFFICIENT MEASUREO

See HP 8410S network analyzer systems table for price and
instrument breakdown.

Phase Accuracy
cI> , = sin-I p ,/P L for cI> ,<90 0

•

cI> , = phase uncertainty.

Price
$12,740

N/C
add $25

$ J .705
add $450
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Ordering Information
HP 87468 Test Unit
Opt 001: Large Signal
Opt 908: Rack Flange Kit
HP 11608A Transistor Fixture Customer Machineable
Opt 003: 0.205 inch diameter package style

>->- 25
Z
;;:
:;:20
"'u
z 15
:::>

"'~ 10..

~
w 35
a:;

'"~ 30

40

45

HP 11608A Transistor Fixture
Function: provides the capability of completely characterizing
stripline transistors. A through-line microstrip and bolt-in grounding
structure machineable by customer is included.
Frequency range: dc to 12.4 GHz.
Reflection coefficient: <0.05, dc to 4 GHz; <0.07,4.0 to 8.0 GHz;
>0.15,8 to 12.4 GHz.
Package Styles
Opt 003: 0.205 inch diameter packages.
Calibration references: option 003 only, short circuit termination
and a 50-ohm through-section.
Connectors: APC-7 hybrid.
Weight: net, 0.9 kg (2Ib); shipping, 1.4 kg (3Ib).
Size: 25 H x 143 W x 89 mm D (I" x 5.63" x 3.5 ").

HP 8410S Opt 500 Specifications

Function: the HP 8410S option 500 measurement system configura
tion is described on page 632. Following are specifications describing
measurement capabilities of the HP 8410C/8411A when used with
the HP 8746B/11608A over the frequency range of 500 MHz to 12.4
GHz.
Frequency range: 0.5 to 12.4 GHz.
Transistor dc bias selection; front panel slide switches establish
proper dc biasing for both Bi-polar and FET transistors. The voltage
and current controls operate independently and are continuously ad
justable over a current range of 0 to 500 mA and a voltage range of 0
to 30 Vdc.
RF input: 20 dB range between +12 and -5 dBm.
Incident attenuation range: 0 to 70 dB in 10 dB steps.
Source reflection coefficient: (typically) $0.132,0.5 to 4.0 GHz;
$0.135,4.0 to 8.0 GHz; ±0.141, 8.0 to 12.4 GHz.



NETWORK ANALYZERS
Automatic Network Analyzer System, 500 MHz to 18 GHz

Model 8408S

• 40 dB effective directivity
• Economical reflection and transmission measure

ments

• 8-term vector error-correction
• Friendly, easy-ta-use

HP 85040B

HP 84088

$0

$3,495
$45

$195
$195
$395

$440
$5.010

Price

$59,415
less $2.800

less $20.700

HP 11866A APC-7 Calibration Kit
UP 85040B 0.5-18 GHz Reflection/Transmission Test
Set

Computer
Model 85B Personal Computer
UP 82936A ROM Drawer
UP 00085-15002 Print/Plot ROM
UP 00085-15004 Matrix ROM
UP 82937A HP-IB Interface

Network Analyzer Subsystem
UP 8408B Network Analyzer Subsystem 0.5-18 GHz

Option 001: 2·18 GHz only
Option 003: Delcte Sweep Oscillator Plug-in

HP 11866A APC-7 Calibration Kit
Function: a 50 n (>52 dB return loss 2 GHz) termination, a short
circuit and a shielded open circuit are used with automatic network
analyzers to quantify directivity, source math, and frequency track
ing errors.
Weight: net 0.57 kg (1.25 Ib); shipping, 0.91 kg (2.0 Ib).
Size: 50.8 H x 127 W x 127 mmD (2.0" x 5.0" x 5.0").

Ordering Information
System Reference
HP 84088 Automatic Network Analyzer

an external 24-Volt signal from the HP 11713A Attenuator/Switch
Driver via a cable supplied with the HP 85040B.
Frequency range: 0.5 to 18 GHz (0.1 to 18 GHz transmission only)
Impedance: 50 ohms nominal.
Maximum Operating Level (with HP 841 lA installed)
RF Input: +8 dBm.
Test port: + 10 dBm.
Transmission return: - I 0 dBm, + 17 dBm damage level.
Connectors: RF input type N female; all other RF connectors APC
7.
Source reflection coefficient: <0.2.
Directivity: >24 dB, 0.5 to 8 GHz; >20 dB. 8 to 18 GHz.
Typical Insertion Loss

RF In to RF Out: <9 dB.
RF Out to HP 8411A (Reflection Mode): <38 dB, 0.5 to 2 GHz;

<31 dB, 2 to 18 GHz.

The HP I 1873A Accuracy Enhancement Pac provided with the
system allows the user to immediately make measurements at up to
100 frequencies. The software guides the user via simple prompts
through the initial setup. calibration, measurement, and output se
quences in order to simplify system operation. After measuring the
test device, the data can be displayed in a tabular listing, plotted ver
sus frequency in a rectangular format, or plotted in a polar format.
Direct the output to the CRT or the internal thermal printer for hard
copy results. By adding a graphics plotter, system measurements can
be plotted for analysis. documentation. and presentation. Recom
mended plotters include the 8-pen HP 7550A, the 6-pen HP 7475A,
and the 2-pen HP 7470A.

HP 850408 0.5-18 GHz Reflection/Transmission Test
Set

The HP 85040B is a reflection/transmission test set designed for
automatic systems, specifically the HP 8408B Automatic Network
Analyzer. Switching between transmission and reflection is done with

The HP 8408S makes vector crror-corrected measurements by ini
tially measuring several calibration standards in order to quantify
and store the repeatable system errors. Then at each measurement
frequency thc measured data is enhanced by using an 8-term error
correction model that effectively removes thcse system errors.

Utilizing a single broadband source and test set. this system mea
sures return loss and transmission (magnitude and phase) over the
500 MHz to 18 GHz frequency range. To verify that the proper con
nections have been made or to adjust the test device. a real-time CRT
display of swept magnitude and phase is provided over the selected
frequency range. The test set is a one-path reflection transmission.
The HP 85040B Test Set is a low cost test set designed for automatic
systems. When used with the HP I 1873A Accuracy Enhancement
Pac in the HP 84088 system, measurements can be made from 500
MHz to 18 GHz with an effective system directivity better than 40
dB.

Description
The HP 8408S Automatic Network Analyzer is a complete micro

wave network measurement system composed of a network analyzer
(receiver), reflection/transmission test set. programmable source,
computing controller, and accuracy enhancement pac for making
vector error-correctcd measurements. The HP 8408S system is fUlly
assembled and integrated at the factory. All accessorics and cables
necessary for making transmission and reflection measurements are
supplied with the system. including calibration standards for mea
surements in APC-7.



NETWORK ANALYZERS
Storage-Normalizer
Model 8750A

• Digital storage and normalization
• Simple CRT photos and x-y recordings
• Use with HP network and spectrum analyzers

N/C

add $180

Price
$2,355

add $]50
add $ 150

Spectrum analyzers: ±5 V nominal. Offset ±0.5 V and Gain Ad
just for ±4.5 to ±5.5 V.

AID Vertical Input
Network analyzer: ±I V min. and ±2 V max, with continuous
gain adjustment. Offset ±0.3 V.
Spectrum analyzer: 0 to 0.8 V or 0 to -0.8 V. Offset ±O.I V and
Gain Adjust ± I0%.

0/A Horizontal Output
Network analyzer: gain adjustment for I to 3 V peak. Offset ad·
justment +0.5 to -1.5 V.
Spectrum analyzer: gain adjustment for I to 3 V peak. Offset
+0.5 to -1.5 V.

D/A Vertical Output
Network analyzer: same as Vertical Input with ± I0% adjustment
range.
Spectrum analyzer: same as Vertical Input with ± 10% adjust
ment range.

X·Y Recorder Outputs
Horizontal range and accuracy: 0 ±20 mV to I V nominal, set
table within ±3% of full scale. BNC female output (rear panel).
Vertical range and accuracy: ±4 V ±3% BNC female output
(rear panel).
Sweep time: 30 s per displayed trace.
Penlift output: BNC female (rear panel with open collector -driver
20 V maximum.)

Controls
Select: LED display indicates network or spectrum analyzer opera·
tion depending on the plug-in interface card.
Display

Input: initiates digital storage.
Input-mem (input minus memory): stored Reference trace is
subtracted from input data (normalization).
Hold: freezes display for CRT photos or further analysis.

Reference Memory
Store input: current input trace is stored as Reference.
Recall: displays stored Reference trace.

Bypass: bypasses HP 8750A so display is returned to conventional
analog operation.
X·Y Plot: initiates X-Y plots.
General
Interface cards: the HP 8750A is supplied with two general plug-in
interface cards, one for use with the HP Spectrum Analyzers listed
above and one for use with the HP 8407A/8412B and 8505A Net
work Analyzer. When the HP 8750A is to be used primarily with an
8755C Scalar Network Analyzer, HP 8350B/8620C sweep oscilla
tor, HP 8410C/8412B Network Analyzer, or the HP 8754A Net·
work Analyzer, calibration and adjustment of the HP 8750A to these
instruments can be greatly simplified by ordering one of the plug-in
interface cards dedicated to these instruments (Opt. 003 and 004).
All offset and gain adjustments are significantly reduced. When Opt.
003 or 004 are ordered, the two general interface cards are also in·
cluded, so you have the flexibility to change your test set-up at any
time.
Power: selection 100, 120, 220, or 240 V +5% -10%. 48 to 440 Hz
and <20 VA «20 watts).
Size: 102 H x 212 W x 280 mm D (4" x 8.4" x 11.2").
Weight: net, 2.72 kg (6.1 Ibs); shipping, 5.0 kg (I I Ibs).
Ordering Information
HP 8750A Storage-Normalizer
Opt 001: BNC Interface Adapter (Deletes direct
interface cable)
Opt 002: BNC Interface Adapter (Retains direct
interface cable)
Opt 003: HP 8755C or 8412B/8620C Plug-in
Interface Card
Opt 004: HP 8754A Plug-in Interface Card

Supplemental Performance Characteristics

Display
Horizontal memory resolution: two display channels, 256 points
per channel (0.4% of full scale, 8 bit word)
Vertical memory resolution: 512 points displayed full scale (0.2%
of full scale, 10 bit word) plus a 50% overrange (256 points) both
above and below full screen.
Horizontal input sweep rates: 100 s max./IO ms min.
Display refresh rate: 6 ms,
Video Detection

Network analyzer: average detection (20 kHz).
Spectrum analyzer: peak detection.

Input/Output
A/D Horizontal Input

Network analyzer: 0 to 10 V nominal. Offset ±0.5 V and Gain
Adjust for 6 to IS V sweep.

With HP's versatile 8750A Storage-Normalizer, you can make
your network analyzer or spectrum analyzer measurements faster,
easier, and more accurately through the simple addition of digital
storage and normalization. This useful instrument accessory is direct
ly compatible via a single interface cable with the following Hewlett
Packard instruments; the lIP 8755 Scalar Network Analyzer, the HP
841O/8412B, the HP 8754A and the HP 8505A Networks Analyzers
and HP 8557A, 8558B, 8565A and 8559A Spectrum Analyzers. A
special I/O adapter (opt 001 or opt 002) is available for interfacing
instruments (like HP 140 Series Spectrum Analyzers) that are not
directly compatible with the HP 8750A. An external oscilloscope can
then be used for digitally stored and normalized displays. (The HP
8750A is not compatible with the HP 8414B Polar Display or the
polar mode of the HP 8505A or the HP 8754A.)

In network analyzer applications. digital storage always yields a
flicker-free display of the complete device response, facilitating easy
adjustment of test devices under slow sweep conditions. Measurement
accuracy is also improved since frequency response errors can be au
tomatically removed through digital normalization. This effectively
eliminates the need to manually record calibration traces on a CRT
or x-y recorder and allows high resolution measurements of attcnu
ator, amplifier, or filter passband flatness.

In spectrum analyzer applications, the HP 8750A's digital storage
feature simplifies many difficult tests requiring slow scan times such
as high resolution modulation measurements. Drift tests are also easy
since two traces, a stored reference and the current input, can be dis
played simultaneously.

Hard copy documentation can be obtained quickly and easily since
data can be frozen on the CRT for straightforward CRT photography
or output to an -x-y recorder at a constant 30 second sweep rate.

HP 8750A



SIGNAL ANALYZERS
Wave, Distortion, Modulation, Spectrum and Fourier Analyzers

Analysis of signals in the frequency do
main is an important measurement concept
which is widely used for providing electrical
and physical system performance informa
tion. Several examples will illustrate some
important applications where signal analyz
ers are useful.

Mechanical Measurements
Noise and vibration levels are of major

concern to manufacturers and users of
mechanical structures such as aircraft, auto
mobiles, and bridges. With an appropriate
motion- to-electrical signal transducer the
spectrum analyzer or the Fourier analyzer
can examine vibration signals in the frequen
cy domain. This makes it possible to monitor
and analyze vibration components of rotat
ing machines associated with unbalance,
worn bearings or worn gears, and to identify
a structure's natural modes of vibration.

Communications
In the fields of telecommunications, the

spectrum, modulation, wave and audio ana
lyzers provide vital operational performance
verification of transceivers and multiplex sys
tems. Unwanted signals such as carrier leak
signals, out-of-band noise, and cross modu-

lated signals must be identified. System gain,
loss, distortion and pilot tone measurements
must also be made. These measurements are
discussed in more detail in the Telecommuni
cations Test Equipment section of this cata
log.

Electronic Testing
Finally, in the general field of electronics,

there are four primary uses for the signal an
alyzer. First, the analyzer is used to identify
and measure signals which result from non
linear effects in the process of amplification,
filtering, and mixing. Second, the purity of
signal sources is commonly observed. Third,
the modulation analyzer serves a special pur
pose in analyzing modulated communication
signals by measuring and displaying RF
power, frequency and modulation character
istics. Fourth, the signal analyzer with a
companion tracking generator is used as an
amplitude-only network analyzer for fre
quency response measurements of filters, am
plifiers, and many other types of networks.

Basic Analyzers
This section discusses the definition and

use of several types of instruments for fre-

quency response signal analysis: spectrum
analyzers, digital Fourier analyzers, wave
analyzers, distortion analyzers, audio ana
lyzers, modulation analyzers and measuring
receivers.

Each of these instruments measures basic
properties of a signal in the frequency do
main, but each uses a different technique.
The spectrum analyzer is a swept receiver
that provides a visual display of amplitude
versus frequency. It shows on a single display
how energy is distributed as a function of fre
quency, displaying the absolute value of
Fourier components of a given waveform.
The Fourier analyzer uses digital sampling
and transformation techniques to form a
Fourier spectrum display that has phase as
well as amplitude information. The wave an
alyzer is the true tuned voltmeter, showing
on a meter the amplitude of the energy in a
specific frequency window which is tunable
over a specific frequency range. The distor
tion analyzer performs an almost reciprocal
function to that of the wave analyzer. It col
lectively measures the energy outside a spe
cific bandwidth tuning out the fundamental
signal and displaying the energy of the har-
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With the 50 MHz local oscillator input at 0
dBm and a 5 MHz, -30 dBm mixer signal,
two sidebands at 45 MHz and 55 MHz re
sult. The sidebands are -36 dBm, giving the
mixer a 6 dB conversion loss. The local oscil
lator has 60 dB isolation and the 5 MHz sig
nal has 41 dB isolation. Second order
distortion products at 40 and 60 MHz are 40
dB below the desired mixer outputs.

SUCh sidebands may result from power
supply ripple. The 50 Hz/division spectrum
analyzer scan and the 10Hz analyzer
bandwidth provide the high degree of resolu
tion required to see these sidebands.
Frequency conversion products: the
spectrum analyzer is well suited for frequen
cy conversion measurements such as the out
put of a balanced mixer as shown.

Pictured is a -30 dBm signal at 60 MHz.
The zero frequency indicator is at the far left
graticule line.
Spectral purity of a CW signal: one very
important oscillator signal measurement is
spectral purity. This 70 MHz carrier has
power line related sidebands (~60 Hz) which
are 65 dB down.

Measurements with the Spectrum
Analyzer
CW signal: the most basic spectrum analysis
measurement is the single CW signal.

responses over a wide band, and have cali
brated accuracy in the CRT display. The ex
amples which follow best demonstrate the
wide variety of information which can be
measured on the spectrum analyzer.

.PARALLEL FILTERS MEASURED
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Figure 1e. Distortion analyzer
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Figure 11. Modulation analyzer

The distortion analyzer as pictured in Fig
ure Ie rejects the fundamental to which it has
been tuned and measures the energy every
where else within the instrument's frequency
spectrum. Distortion, as a percentage or in
dB down from the fundamental, is displayed
directly on a meter. Hewlett-Packard distor
tion analyzers cover 5 Hz to 600 kHz.

The modulation analyzer of Figure If and
the measuring receiver tune to a desired fre
quency just as the wave analyzer does. Their
IF bandwidths and detection systems are
designed to pass the entire modulation envel
ope so that percent modulation, distortion,
residual and peak deviation measurements
can be made. All close-in spectral compo
nents are combined in the measurement.

The following section considers each in
strument technique, showing the particular
strength and flexibility of each.

Hardcopy Records
Signals and harmonics can be reproduced

on printers and plotters for analysis, compar
isons, and documentation. Report quality
hard copy saves time and money when graph
ical representations are needed for reports or
presentations. For more information, see the
X-Y Recorder and Graphics Plotter Selec
tion Guide for HP Instruments in the Re
corders, Plotters & Printers section of this
catalog.

Spectrum Analyzers
To display useful information about a fre

quency scan, a spectrum analyzer must be
sensitive, frequency stable, free of spurious
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f

Figure 1b. Spectrum analyzer

Different Views
Figure 1 shows a graphical representation

of the way five of the analyzers view a signal
and one harmonic. The time domain scan of
the signal is presented in Figure la. A(t) is
the complex voltage waveform as it would be
viewed on an oscilloscope. The dashed lines
represent the vector components of the sig
nal: AI(t), the fundamental and A

2
(t) the

second harmonic. In Figure Ib the spectrum
analyzer displays the frequency spectrum
showing both vector components and their
amplitude relationship.

The Fourier analyzer uses digital signal
processing techniques to extract both the am
plitude and phase information about each
spectral component. Conceptually the
Fourier analyzer can be viewed as measuring
a large number (up to 2048) of parallel filters
as shown in Figure Ic. These filters are actu
ally very specialized digital filters so that pre
cise, repeatable results can be obtained. With
this arrangement of parallel filters the com
plete display is generated in the time that it
takes to analyze the lowest frequency compo
nent. HP Fourier analyzers presently cover
the range of dc to 100 kHz.

The wave analyzer in Figure Id measures
the amplitude and frequency of the signal in
the frequency window to which it is tuned.
This window can be moved to measure the
amplitude of the second harmonic, thereby
making a precise comparison with the funda
mental. This technique is practical from 15
Hz to above 32 MHz.

A «m:;:,~~!r ~::,";~;;~""
) I \ L~ DISPLAY

AF AH

monics and other distortion products on a
meter. The audio analyzer performs the same
measurement function as a distortion analyz
er but also includes the additional measure
ment functions of SINAD, signal to noise
ratio, frequency count, true rms DVM and dc
DVM. The modulation analyzer tunes to the
desired signal and recovers the entire modu
lation envelope of AM, FM and phase modu
lation for processing and display. The
measuring receiver adds to the capabilities of
the modulation analyzer the ability to very
accurately measure signals down to -127
dBm.



Spectrum Analyzer Capabilities
To be useful in making measurements in

the frequency domain, the analyzer must be
capable of making quantitative measure
ments. Specifically, an analyzer must:
I. make absolute frequency measurements
2. make absolute amplitude measurements
3. operate over a large amplitude dynamic
range
4. have high resolution of frequency and am
plitude
5. have high sensitivity
6. provide means of observing. preserving,
and recording its output in a convenient and
rapid manner by using variable persistence,
digital storage and adaptive sweep. Hewlett
Packard spectrum analyzers excel in these
six measures of performance. Let us consider
each of these performance standards in
greater detail.
Absolute frequency measurements: fre
quency readout accuracy depends upon the
tuning and readout techniques employed, as
well as the stability of the spectrum analyz
er's frequency reference. The absolute fre
quency accuracy read off the slide-rule type
of frequency dial is approximately I% of full
scale. Synthesized local oscillators allow ac
curacies to ±4 Hz at 1500 MHz in narrow
frequency spans. When the spectrum analyz
er is used in conjunction with a tracking gen
erator (a source whose frequency is the same
as the analyzer tuning frequency) accuracy
much better than I% can be achieved by
counting the generator output.
Extended frequency capabilities: the fre
quency range of microwave spectrum analyz
ers can be extended to the millimeter
frequency bands where waveguide transmis
sion lines are required. This frequency exten
sion is accomplished by using external
harmonic mixers to convert the millimeter
signal frequency down into the range of the
spectrum analyzer. Hewlett-Packard Har
monic Mixers provide a high level of per
formance for measurements in these
millimeter frequency bands from 18 to 60
GHz. Their characteristics include excellent
absolute amplitude accuracy and low conver
sion loss, the latter providing high sensitivity.
In addition, no mixer bias is required, al
lowing full waveguide band measurements to

10 kHz

In this case, an audio filter used in a com
munications system is being measured. Since
the input reference level to the filter is -13
dBV, the insertion loss at 2.4 kHz is 4 dB.
Extremely high Q devices can be measured
with this system.

Frequency response: using a tracking sig
nal source and a spectrum analyzer the fre
quency response of filters can be displayed
with ease.
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Noise: spectrum analysis is effective in mea
suring impulse noise, random noise, carrier
to noise ratio, and amplifier noise figure.
Phase noise: the short term frequency fluc
tuations of a sine wave source ean be mea
sured directly as phase modulation
sidebands. Hewlett-Packard spectrum ana
lyzers with narrow resolution and synthe
sized internal frequency sources can make
many phase noise measurements directly.
Bandwidth corrections, analyzer corrections,
data averaging and setup calibration factors
can be accounted for by Hewlett-Packard
microprocessor-controlled spectrum analyz
ers. All instrument controls, data transfer
and data reduction can be handled by easy
to-write software for Automatic Spectrum
Analyzers.

Plot of FCC conducted emissions test us
ing peak and quasi-peak detection

0.5 MHz

From the spectral output shown the pulse's
complete characteristics are determined: 6.3
GHz RF at 0 dBm, pulsed at 50 kHz rate.
The pulse width is 1.3 /LS.
EMI: Spectrum analyzers have long been a
useful tool in the evaluation of electromagnet
ic interference (EMI). They are valuable for
preliminary design troubleshooting and quali
fication testing. The spectrum analyzer's abili
ty to display wide frequency spans provides
"quick look" capability for locating EMI "hot
spots." The high performance spectrum ana
lyzers (HP 8566B and HP 8568B) offer full
programmability, allowing automatic EMI
measurements. With the addition of the Quasi
Peak Adapter (HP 85650A), these analyzers
can make quasi-peak measurements used in
commercial EMI tests.

5.52 x 10 kHz = 55.2 kHz.
The second photo is an example of a high

deviation FM. The transmission bandwidth
is 2.5 MHz.
Pulsed CW power: by viewing the spectra
of a repetitive RF pulse on the spectrum ana
lyzer, pulse width, average and peak power,
occupied bandwidth, and duty cycle can be
determined.

Low Deviation FMH
20 kHz

Oscilloscope

o.t~tz High Deviation FM
Low deviation FM is applied to a 60 MHz
carrier in the first photo. The deviation has
been adjusted for the second carrier null (M
= 5.52). The sideband spacing is 10kHz, the
modulation frequency; therefore, M peak =

Spectrum Analyzer
Amplitude modulation: percent amplitude
modulation is often more easily measured
with the spectrum analyzer than it is with the
oscilloscope. This is especially true for low
level modulation.

With the oscilloscope time display, percent
modulation, M, is measured as a ratio of the
signal's dimensions: M=IOO (6-2)/(6+2)
=50%. In the spectrum analyzer display,
whose vertical calibration is 10 dB/division,
the carrier and sidebands differ by 12 dB, the
voltages in the sidebands are \\l of that of the
carrier and again, M =50%. At the same time
the second and third harmonic distortion of
the sidebands can be measured at 28 and 44
dB respectively.
Frequency modulation: information trans
mitted by FM can be characterized by the
spectrum analyzer.
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be made easily and accurately. The non-bi
ased feature also makes these mixers highly
suitable for fully automatic systems, since
there is no need to adjust a bias current over

_ the frequency range to achieve the best flat
ness. For more information on millimeter
measurements, refer to page 697.

Absolute amplitude measurements: all
Hewlett-Packard spectrum analyzers are ab
solutely calibrated for amplitude measure
ments. This means the spectrum analyzer
indicates to the user what the log/reference
level or linear sensitivity is regardless of con
trol settings. Either a warning light or CRT
message indicates an uncalibrated condition,
making operation of the analyzer easy and
foolproof.

Microprocessor controlled analyzers fea
ture built-in calibration routines which ac
count for changes in analyzer controls such
as the resolution bandwidth and RF attenu
ator.

Dynamic range: the dynamic range of a
spectrum analyzer is defined as the difference
between the input signal level and the aver
age noise level or distortion products, which
ever is greater. Hence, dynamic range can be
either distortion limited, noise limited or dis
play limited. Hewlett-Packard micro-proces
sor controlled analyzers can be set to ensure
that distortion products of on-screen signals
will be below a certain level.

Frequency and amplitUde resolution:
frequency resolution is the ability of the ana
lyzer to separate signals closely spaced in fre
quency. The frequency resolution of an
analyzer is a function of three factors: I)
minimum IF bandwidth, 2) IF filter shape
factor, 3) spectrum analyzer stability.

The minimum IF bandwidth ranges down
to I Hz on Hewlett-Packard spectrum ana
lyzers.

One way to define IF filter shape factor is
the ratio of 60 dB bandwidth to 3 dB
bandwidth. Filter shape factor specifies the
selectivity of the IF filter. Hewlett-Packard
spectrum analyzers have IF filter shape fac
tors as low as 5: I.

Analyzer frequency stability also limits
resolution. The residual FM (short term sta
bility) should be less than the narrowest IF
bandwidth. If not, the signal would drift in
and out of the IF pass band. Hewlett-Pack
ard analyzers have excellent stability. Low
frequency and microwave frequency models
are available with residual FM < I Hz, ena
bling the measurement of noise sidebands.
The stabilization circuitry is completely au
tomatic and foolproof. No signal recentering,
manual search, or checking is required.

Amplitude resolution is a function of the
vertical scale calibration. Hewlett-Packard
analyzers offer both log calibration for ob
serving large amplitude variations (10, 5, 2
and I dB/div) and linear calibration for ob
serving small amplitude variations.

Sensitivity: sensitivity is a measure of an an
alyzer's ability to detect small signals, and is
often defined as the point where the signal
level is equal to the noise level or (S+N)
/N=2. Since noise level decreases as the
bandwidth is decreased, sensitivity is a func
tion of bandwidth. The maximum attainable
sensitivity ranges from -150 dBm to -125
dBm with Hewlett-Packard analyzers.

Variable persistence, digital storage,
and adaptive sweep: high resolution and
sensitivity both require narrow bandwidths
and consequently slow sweep rates. Because
of these slow sweeps, both digital display and
variable persistence are virtually indispensa
ble in providing a bright, steady flicker-free
trace.

The digital storage feature on Hewlett
Packard analyzers covering audio to micro
wave frequency ranges make measurements
and CRT photography simple. It gives the
CRT display a dot matrix connected by line
generators for an unbroken and uniform in
tensity scan. In addition, the microprocessor
controlled analyzers feature CRT annotation
to completely describe the data characteris
tics displayed.

On low frequency analyzers, adaptive
sweep effectively speeds the measurement
times. On the very slow sweep times (re
quired when using the I Hz bandwidth),
adaptive sweep allows the scan to sweep rap
idly when no signals occur and slow down
when a signal is above a preset level. The
measurement time savings can be greater
than 20:1.

Tracking Preselector
The only way to simultaneously avoid

spurious, multiple, harmonic and image re
sponses is to filter the RF signal through a
tracking preselector. This is an electronically
tuned bandpass filter that automatically
tracks the analyzer's tuning. A preselector
improves the spurious-free range of the ana
lyzer from 70 dB to 100 dB.

Tracking Generator
A tracking generator expands the mea

surement capability of the spectrum analyzer
by providing a signal source which tracks the
tuning frequency of the analyzer. The
source/receiver combination can be used to
measure insertion loss, frequency response,
return loss and allow precision frequency
counting.

It helps make these additional measure
ments with increased distortion-free dynamic
range, sensitivity and selectivity. The track
ing generator is also an excellent stable
sweeping generator. The residual FM varies
from < I Hz to <200 Hz for Hewlett-Pack
ard tracking generators.

Automatic Spectrum Analyzers
The measurement capability of a spectrum

analyzer can be greatly enhanced by al
lowing a desktop computer to control instru
ment functions and record frequency and
amplitude information. Data can be gath
ered and processed into a variety of formats
at a very rapid rate. Through comprehensive
self-calibration, automatic spectrum analysis
offers amplitude accuracy of up to ±0.4 dB
with 0.01 dB resolution. User cost savings are
realized through faster measurements, lower
operator skill requirements, and unattended
operation capability.

Further discussion of computer based au
tomatic spectrum analysis can be found on
page 667.

Frequency Stability Analysis
Frequency stability and spectral purity are

important parameters when characterizing
most signal sources. Long term stability or

frequency drift due to aging or temperature
effects is generally measured with a precision
frequency counter such as the HP 5345A;
random fluctuations in frequency or period
can also be measured in the time domain, us
ing an electronic counter and the Allan Vari
ance technique.

Another measure of frequency stability is
the phase spectral density. The most common
method of making this measurement is to
phase-lock the unknown to a clean reference
source, mixing the two signals together in a
phase detector and analyzing the low fre
quency output on a wave or spectrum analyz
er. This technique allows the phase noise
sidebands to be measured in the absence of
the carrier, and can result in measurement
sensitivities of -170 dBc or better.

Analog spectrum analyzers are required
for noise measurement at high offset fre
quencies (above 25kHz). However, at lower
offsets (below approximately 100 Hz), their
bandwidths become large in comparison to
the frequencies being measured. In these
cases, the use of FFT-based spectrum ana
lyzers becomes necessary.

Insuring the accuracy of a phase noise
measurement can be quite a problem. Non
ideal phase detectors and amplifiers will in
troduce measurement errors, and the phase
locked loop used to control the reference
source will attenuate the noise signal at cer
tain frequencies.

The HP 3047A Phase Noise Measurement
System contains both a conventional and an
FFT spectrum analyzer, and allows measure
ment of phase noise sidebands over the offset
frequency range 0.02 Hz to 40 MHz. Phase
detectors are provided for carriers from 5
MHz to 18 GHz, and require only an appro
priate external reference source such as the
HP 8662A. An extensive software package
handles all operator interface, graphics and
data storage, as well as complete error char
acterization and correction. Overall accura
cy is an excellent ±2 dB. -170 dBc
sensitivity is provided by a special low noise
input amplifier. The HP 3047A Phase Noise
Measurement System is described on page
710.

Fourier Analyzers
The Fourier analyzer uses digital signal

processing techniques to provide measure
ment capability over and above that of a
swept spectrum analyzer. Some of these in
clude the precise measurement of random
signals obscured by noise, measurement of
the joint properties or relationships of two or
more signals, measurements of statistical
properties of signals, and measurements of
very low frequency (e.g. below 5 Hz) or very
closely spaced (e.g. less than I Hz) signals.

Fourier analyzers are based on the calcula
tion of the Discrete Fourier Transform using
a highly efficient algorithm known as the
Fast Fourier Transform. As shown in Figure
2, this algorithm calculates the magnitude
and phase of each frequency component from
a block of time domain samples of the input
signal.

The block diagram that is involved is
shown in Figure 3. First, the input signal is
filtered to remove out-of-band components.
Next, the input is sampled and digitized at



regular ~t intervals until a full block of sam
ples called a time record has been collected.
The processor then executes the desired se
ries of computations on the time data to pro
duce the frequency domain results. These
results, which are stored in memory, can be
analyzed on a CRT display, plotted, or
processed further to provide the user addi
tional useful information.
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Figure 2

Figure 3
When two or more input channels are pro

vided, signals can be sampled simultaneous
ly. The processor can then additionally
compute joint properties of the signals. This
is useful for characterizing the transfer func
tion of a linear device and for investigating
cause/effect relationships.

The digital nature of Fourier analysis in
sures high accuracy, stability and
repeatability. In addition, there are several
specific advantages that are achieved.

Low Frequency Coverage
The Fourier transform calculates equally

spaced frequency components from DC to
the maximum frequency. By simply varying
the sample rate it is possible to make mea
surements down to a few micro Hertz. For
such low frequency measurements, the laws
of physics dictate a long observation time.
Since the Fourier transform simultaneously
calculates all frequency points from one set
of observation points, a one to two order of
magnitude speed improvement over a swept
measurement is possible.

High Frequency Resolution
IJy digitally translating a band of frequen

cies down to DC it is possible to provide very
high frequency resolution over the entire
range. This technique, known as Band Se
lectable Fourier Analysis, can provide reso
lution of a few millihertz as shown in Figure
4. Here a 5 Hz band of frequency located at 3
kHz is analyzed showing 0.48 Hz sidebands
over 20 dB down.

Figure 4

Direct Transfer Function
Measurements

With simultaneous sampling of both the
input and output of an electrical, mechani
cal, or acoustical system, it is possible to di
rectly characterize transfer functions. Since
the Fourier analyzer measures the frequency
components simultaneously, energy must al
so be provided at these frequencies. This can
be done with a broadband white noise signal,
a pseudorandom noise signal or an impulse.
Results presented in magnitude/phase or
real/imaginary format help quickly illus
trate the performance characteristics of a
system.

The measurement of the coherence func
tion can additionally provide a measure of
the validity of a transfer function. It can dis
tinguish portions of the output power that are
not directly caused by the input, but may in
stead be due to additive noise, distortion
products, or unmeasured inputs.

Systems Compatibility
Since the Fourier analyzer is basically all

digital, interfacing to a computing controller
or other digital peripherals is relatively sim
ple. Remote programming and data in
put/output can considerably expand the
range of potential applications.

Fourier Analyzer Applications
The versatility and performance of the

Fourier analyzer make it an ideal tool for a
variety of applications as a few specific ex
amples will illustrate.

In the general area of electronics, the
Fourier analyzer functions as a very high
performance spectrum and network analyz
er. It can be very useful for measuring phase
noise or for characterizing filters.

In the field of communications, the Fourier
analyzer can be very useful for characteriz
ing audio signals, such as modems and touch
tone signals.

When combined with a microphone the
Fourier analyzer can be useful in character
izing acoustic devices, such as loud speakers.

With a motion transducer the Fourier ana
lyzer can be used to analyze the vibration sig
natures of rotating machines. This can be
very useful in helping to establish scientific
maintenance policies.

The transfer function of a mechanical
structure can illustrate how the structure re
sponds to vibration inputs. This is extremely
important in optimizing the design of struc
tures that will be subjected to substantial vi
bration.

Wave Analyzers/SLMs
Wave analyzers are known by several dif

ferent names: frequency selective voltmeter,
carrier frequency voltmeter, and selective
level meter. These names describe the instru
ment's function rather well.

As mentioned in the introduction to this
section, a wave analyzer can be thought of as
a finite bandwidth window filter which can be
tuned throughout a particular frequency
range.

Signals will be selectively measured as
they are framed by the frequency window.
Thus, for a particular signal, the wave ana
lyzer can indicate its frequency (window po
sition) and amplitude. Amplitude is read on
an analog meter; frequency is read on either
a mechanical or electronic readout.

The uses of wave analyzers can be catego
rized into three broad areas: I) amplitude
measurement of a single component of a
complex frequency system, 2) amplitude
measurement in the presence of noise and in
terfering signals, and 3) measurement of sig
nal energy appearing in a specified, well
defined bandwidth.

Wave AnalyzerlSLM
Considerations
Frequency Characteristics
Range: should be selected with the future in
mind as well as present requirements.
Accuracy and resolution: should be con
sistent with available bandwidths. Narrow
bandwidths require frequency dial accuracy
to place thenarrow window in the proper po
sition for measurement. Accuracy of instru
ments with selectable bandwidths is
determined by the basic center frequency ac
curacy of the IF bandwidths filters in addi
tion to the local oscillator frequency
accuracy.
Readout: usually an LED display.
Stability: frequency stability is important
when using narrow bandwidths and for long
term signal monitoring. Stability is best
achieved with automatic frequency control
(AFC) or frequency synthesis. AFC locks
the local oscillator to the incoming signal and
eliminates any relative drift between the two.
A frequency synthesized local oscillator al
lows frequency accuracy of < I X 10-5 with
0.1 Hz resolution.
Sweep: some instruments are equipped with
sweep to allow use as a spectrum analyzer.
Readout is a CRT or X-Y recorder.

Amplitude Characteristics
Range: the amplitude range is determined
by the input attenuator and the internal noise
of the instrument. Sensitivity is defined as the
lowest measurable signal equal to the noise
level for a unity signal-to-noise ratio (often
called tangential sensitivity). Sensitivity will
vary with bandwidth and input impedance.
Dynamic range: defined as the dB ratio of
the largest and smallest signals that can be
simultaneously accommodated without caus
ing an error in the measurement.
Attenuators: the amplitude range switch is
an attenuator in the input and IF stages. In
termodulation distortion is lowest when the
input amplifier has the minimum signal ap
plied and the IF gain is greatest. Conversely
the internal noise, important when making
sensitive measurements, is lowest with maxi
mum input signal and lowest IF gain. Newer
instruments use auto-ranging techniques.
Accuracy: amplitude accuracy is a function
of frequency, input attenuator response, IF
attenuator performance, calibration oscilla
tor stability and accuracy. and meter track
ing. Often specifications are expanded to
separately describe each contributor.
Readout: amplitude readout is usually a
meter calibrated in dB and/or volts or a LED
digital display. Linear voltage meters are
used to allow the user to see down into the
noise at the bottom of the scale. Digital read
outs are often used with an analog meter to
aid in tuning to signals. Expanded scale me
ters allowing expansion of any I or 2 dB por
tion of the scale into a full scale presentation
allow resolution of input level changes of a
few hundredths of a dB while LED displays
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Only signal detected by wave analyzer.
For example, the notch of a filter can be
accurately measured to its full depth.

allow 0.01 dB resolution. This is useful when
the wave analyzer is used as a sensitive indi
cator in bridge or comparison measurements.
The expanded scale meter is included in some
instruments and is an optional accessory on
others.

bilities with significantly reduceci, operator
interaction.

Modulation Analyzersl
Measuring Receivers

A modulation analyzer is a precision re
ceiver designed to detect the entire modula
tion envelope of a signal under test. It can
measure and display the carrier characteris
tics of RF frequency and power as well as
AM, FM and phase modulation characteris
tics such as AM depth, peak deviation,
residual modulation, and various ratios asso
ciated with them. The modulation analyzer
also faithfully recovers the actual modulat
ing signal for further analysis such as distor
tion testing.

Applications for modulation analyzers and
measuring receivers include transmitter test
ing, signal generator calibration and RF sig
nal characterization. The precision receiver
capability allows comprehensive testing of
the transmitter. All phases of design, produc
tion test, and maintenance of transmitters
and their modules and subassemblies are ap
plications. Because the measuring receiver
can measure very low RF signal levels (to
-127 dBm) as well as modulation and RF
frequency, it is ideal for metrology and cali
bration labs for signal generator and attenu
ator calibration.

Spectrum Analyzer display of simultane
ous AM (46.5%) and FM (4.5 kHz pk
deviation) modulation.

Capabilities
The unique measurement capabilities of

modulation analyzers are easily shown on
system tests with multiple-mode modulations
such as simultaneous AM and FM. For ex
ample, if both amplitude and frequency mod
ulation are present on a signal, a complex
modulation spectrum is produced. To
demonstrate this, an HP 8640B Signal Gen
erator was 46.5% amplitude modulated with
a 5 kHz triangular wave and 4.5 kHz peak
frequency modulated with a 5 kHz sine wave
simultaneously. The picture below shows the
resulting signal as seen on a spectrum analyz
er.

--1 r-20kHZ

True Harmonic Distortion
Measurements

The Hewlett-Packard desktop computer
controlled automatic spectrum analyzers
provides a rapid means of measuring true
harmonic distortion levels. The fundamental
and its harmonic components are rapidly
measured one at a time and the distortion is
computed by applying equation (I). In pro
duction test situations, distortion calcula
tions can be stored on tape for future
reference and/or plotted for hard copy needs.
Limit testing can also be applied.

An approximation error of \12% can be ex
pected for the THD levels of 10%. However,
distortion levels as high as 10% are seldom
encountered in most measurement situations.
The harmonic content of the stimulus source
must not be more than a third of the distor
tion expected to be caused by the system
under test.

The Hewlett-Packard distortion and audio
analyzers consist of a narrow band rejection
filter and broadband detector. Before the
fundamental is rejected, the analyzer first
measures the amplitude of the fundamental,
all the harmonic components, and noise.
Then the rejection filter is employed to re
move the fundamental. The ratio of the two
measurements is an approximation of equa
tion (I) above and is defined by the following
equation (2):

THD=
v'=2:,""",[C7(h'-a-r-m-o-n7ic-s")2;-+~(n-o--'i-se')"'2)

V2: (harmonics)2
THD=

fundamental

v'2: [(fundamental)2+ (harmonics)2+(noise)2)

Audio Analyzers
The Audio Analyzer performs several basic

low frequency measurements in addition to
distortion, making it a general purpose audio
test set. The audio analyzer includes the
SINAD function for testing mobile radio re
ceiver sensitivity. It contains a low distortion
audio oscillator for stimulus response testing
in combination with its distortion analyzer. It
contains a true rms voltmeter and dc voltme
ter for accurate measurement of complex
waveform levels. Swept ac level and swept
distortion measurements can be made when
using the audio analyzer with a suitable X-Y
recorder. Signal/noise ratio measurements
are performed automatically when using the
internal source and rms voltmeter. A recipro
cal frequency counter is also included that
continuously counts the frequency of the in
put signal.

These basic capabilities provide a general
purpose instrument that represents high
value in three major applications areas: 1)
General audio component characterization,
2) radio transceiver audio measurements, 3)
HP-IB systems. The Audio Analyzer pro
vides sophisticated measurement capa-

Distortion, Audio Analyzers
Harmonic distortion is one of many types

of distortion created in communications
equipment, audio and ultrasonic sound sys
tems. Nonlinear elements in amplifiers cause
harmonic related frequencies from a pure
tone stimulus to be created at the output.
Hence, to a listener, a poor reproduction
quality becomes apparent. The total of these
frequency components present in a signal, in
addition to the fundamental frequency, can
be measured quickly and easily with Hew
lett-Packard distortion and audio analyzers.

The ratio of these frequency components
to the amplitude of the fundamental is the to
tal harmonic distortion (THD) as defined by
the following equation (I):

-.I

Notch Filter

[SZ]

Input Characteristics
Impedance: may be high impedance bridg
ing input or terminating impedance to match
standard transmission lines. High frequency
measurements require matched systems to
avoid error-producing standing waves on in
terconnecting cables. The measure of impe
dance accuracy is usually return loss or
reflection coefficient (RL=20 log p). In low
frequency instruments, percent accuracy is
used. High input impedance instruments are
usually poorer in high frequency and noise
performance and are usually low frequency
instruments. High impedance at high fre
quencies is accomplished by using a bridging
probe to place the impedance at the point of
measurement. The probe may be active with
unity gain or passive with 20-30 dB insertion
loss.
Input arrangement: input may be balanced
to ground or unbalanced. Communications
system usage typically requires balanced in
put. Standard 600 and 135/150 n balanced
inputs are limited in frequency to less than I
MHz and 124 n balanced to less than 10
MHz in most instruments. The impedance
may be balanced to ground with the center
point grounded or may be completely isolat
ed from ground. Unbalanced inputs do not
have frequency range limitations.

Network Analysis Application
Frequency response testing: with its
tracking generator output, the wave analyzer
is particularly useful for measuring filter and
amplifier frequency responses. If a notch fil
ter is being measured, for example, a narrow
band measurement like that provided by a
wave analyzer is essential for obtaining ac
ceptable accuracy. A broadband technique
will lead to some misleading results. For ex
ample, a notch filter may be driven with a flat
oscillator and the response measured with a
broadband voltmeter. The notch filter will re
ject the oscillator's fundamental tone, but
pass its harmonics which are in the voltme
ter's measurement range. Thus, an error re
sults. If the voltmeter were frequency
selective, like a wave analyzer, the harmonics
would be rejected and the true level of the
notch would be measured. Accurate and fast
measurements can be made because Hew
lett-Packard wave analyzers track and detect
on the tracking generator frequency.



dicate incidental FM. Such capability is
valuable for design of oscillators, modula
tors, mixers and other components. It is very
difficult to separate multiple modulation ef
fects on spectrum analyzer displays because
the effects are combined.

The HP 8901A/B Modulation Analyzers
contain selectable filters to provide common
ly used system characteristics for low-pass
and high-pass filtering and FM de-emphasis.
Thus measurement of transmitter modula
tion frequency response doesn't require addi
tional equipment. Selectable detectors,
including peak hold, allow measurements
such as transmitter modulation limiting to be
made very easily.

The measuring receiver can also serve as a
high sensitivity, selective frequency counter
and power meter. Since the superheterodyne
design allows high sensitivity amplification of
low level modulated signals, frequency
counting of signals as low as -100 dBm is
possible with good rejection of other signals.

Display and computational conveniences
speed typical transmitter measurements and
improve confidence in results. For example,
ratio keys allow any measurement to be ex
pressed in % or dB relative to any other mea
sured or key-entered value. Such
computations are valuable in applications
such as mobile FM measurements, where
hum and noise is expressed relative to an in
dustry standard of 60% of maximum allowa
ble deviation.

Recovered 5 kHz FM input signal.

tortion of both internally demodulated audio
signals and external audio signals.

Since the AM and FM detection systems
are independent and highly insensitive to
each other, incidental modulation measure
ments can be made with high precision. For
example, even with 90% amplitude modula
tion, the FM demodulator will accurately in-

Recovered 5 kHz AM input signal viewed
on oscilloscope.

kHzFM

Watts

%AM

MHz

In addition, since the modulation analyzer
handles the full complex modulation envelope,
it measures and displays RF power and aver
age frequency of the entire signal. The read
ings are all available at the push of a button.

The independent detection systems demodu
la te the waveforms. If further analysis is de
sired, the modulation analyzer characterizes
audio signal level, frequency and dis-

Modulation Analyzer displays of RF signal
parameters.

Unequal, comple" sidebands result and little
data can be deduced. However, since a mod
ulation analyzer faithfully recovers both
modulation signals in independent detection
systems insensitive to each other, it is easy to
separate and read directly the various modu
lation components involved.

Signal Analyzers Selection Guide
Spectrum Analyzers

Amtlitude Bandwidths
Frequency Cali ration

Range Range Min Max HP Model Description HP Companion Instruments Page
0.02 Hz-25.6 kHz -120 to +30 dBV 0.02 Hz 363 Hz 3582A Spectrum Analyzer 701
0.02 Hz-40 MHz -130 to +30 dBm 0.02 Hz 30 kHz 3047A Phase Noise 8566B Spectrum Analyzer

(Extendable to 18 GHz) Measurement System 8568B Spectrum Ana~zer 710
(Direct Spectrum Mode) (Used as Downconver ers)

0.02 Hz-40 MHz -170 dBc 0.02 Hz 30kHz 3047A Phase Noise 8662A18663A Stnthesized Si~nal Generator 710(Offset from Carrier) Measurement ~stem 11729B amer NOise est Set
5 MHz to 18 GHz (Phase Noise ode)
(Carrier Range)
5Hz-50 kHz -150 to +30 dBm 1Hz 300 Hz 3580A Spectrum Analyzer 699

20 Hz-300 kHz -142 to +10 dBm 10 Hz 10 kHz 8556A Tuning Section Plug-In' 6BB
20 Hz to 40.1 MHz -137 dB to +30 dBm 3 Hz 30 kHz 3585A Spectrum Analyzer 654

I kHz-110 MHz -140 to +10 dBm 10 Hz 300 kHz 8553B Tuning Section Plug-In' 8443A Tracking Generator 690
10 kHz-350 MHz -117 to +20 dBm I kHz 3 MHz 8557ASpectrum Analyzer Plug-In' 680

100 kHz-1250 MHz -122 to +10 dBm 100 Hz 300 kHz 8554B Tuning Section Plug-In' 8444A Tracking Generator 692
(500 kHz-l250 MHz)

100 kHz 1500 MHz -117 to +30 dBm 1kHz 3MHz 8558B Spectrum Analyzer Plug-In' 8444A O~t. 059 Trackln~ 682Generator ( 00 kHz-15oo Hz)
100 Hz-15oo MHz -137 dBm to +30 dBm 10 Hz 3 MHz 8568B Spectrum Analyzer and 8444A O~t. 059 Tracki~ 662

85685 Automatic Spectrum Analyzer Generator¢00 kHz-15oo Hz) 667
85650A uasi-Peak Adapter

10 MHz-21 GHz -III dBm to +30 dBm I kHz 3 MHz 8559A Spectrum Analyzer' 684
100 Hz-2.9 GHz -135 dBm to +30 dBm 10 Hz 3 MHz 7lIOOA Modular Spectrum Analyzer 70300A Tracking Generator 647
100 Hz-22 GHz' -134 dBm to +30 dBm 10 Hz 3 MHz 8566B Spectrum Analyzer and 85650A guasi-Peak Adapter 664

(Extendable to 300 GHz) 8566S Automatic Spectrum Analyzer 11970KJAlQJ IVIW Harmonic Mixers 667
100 Hz-265 GHz -133 dBm to +30 dBm 10Hz 3 MHz 71200A Modular Spectrum Analyzer 70300A Tracking Generator 647
10 MHz-22 GHz -122 dBm to +30 dBm 100 Hz 3 MHz 8565A Spectrum Analyzer 8750A Stora~e-Normalizer

(Extendable to 40 GHz 8444A O~t. 59 Trackir;x 678
and above) Generator ( 0 MHz-15oo Hz)

11517A Harmonic Mixer
10 MHz-22 GHt -123 to +30 dBm 100Hz 3 MHz 8569B Spectrum Analyzer 8444A O~t. 059 Tracki~Generator

(Extendable to 115 GHz ~O MHz-15oo z) 674
and above) 11971 AlQJUN Harmonic Mixers

10 MHz-18 GHz -127 to +10 dBm 100 Hz 300 kHz 8555A Tuning Section Plug·ln' 8444A Opt. 059 T IIHGenerator
(Extendable to 40 GHz J0 MHz-I z) 694and above) 844 BAuto eselector

JIO MHz-18 GH~
11 17AHarmOniC ixer

18 GHz-110 GHz -130 dBm to -3 dBm 10 Hz 3 MHz 71300A Modular 11970KJAI~UIVIW 647
~xtendable from Spectrum Analyzer Harmonic ixers

.7 to 325 GHz)

NOTE 1: For use In display mainframes HP 140T and 141T With IF section plug-Ins HP 8552A or 85528 (page 686).
NOTE 2: For use In display mainframes HP 853A and 182l.
NOTE 3: Frequency range extendable to 110 GHz through the use 01 the HP 11970 series Harmonic Mixers. For higher frequency coverage, other external mixers are commercially available.
NOTE 4: Frequency range extendable to 71 GHz through the use 01 the HP 11971 series Harmonic Mixers. For higher frequency coverage. other external mixers are commercially available.



SIGNAL ANALYZERS
Wave, Distortion, Modulation, Spectrum and Fourier Analyzers (C051t.)

R/MAM d I r0 u a Ion na yzers easurmg ecelvers

Frllquency Modulation Amplitude Audio Frequency Count HP ModelMeasurement PageRange Measurements Range + Distortion Measurement Number

ISO kHz-l3oo MHz AM, FM, ~M +30 to 0dBm No 8901 A 719
ISO kHz-13oo MHz AM, FM, ~M +30 to -20 dBm Yes 8901B 719
ISO kHz-13oo MHz AM, FM, ~M +30 to -127 dBm Yes 8902A 715

ISO kHz- AM, FM, ~M +3010 -105 dBm Yes 8902S 71718 GHz or 26,5 GHz

IAD1ynamlc Igna na yzers
Am~tude Resolution Points

Frequency Call alion
Range Range Mall HP Model Description Functions Available Page

0.1-25 kHz 7 ste~s from 256 PS 5427ADigital Vibration Power Spectrum (P~ Transient Capture 709
±0.12 to ±8 V 128 TF Control S~stem Transfer Function (T ) Shock Response Spectrum

(Analysis ode)
0,02 Hz-25,6 kHz 9 steps from 256 VS 3582A Spectrum Analyzer Voltage Spectrum (VS) Coherence Function 701

3 mV to 30 V 128 TF Phase Spectrum Digital Averaging
RMS Transfer Function (TF)

Q.Oool Hz - 100 kHz 78 steps from 400 3561A Dynamic Voltage Spectrum 1/3 Vand 1/1 Octave Spectrum 703
3mV to 22 VRMS Signal Analyzer Phase Spectrum Time Domain Waveform

64 ~Hz to 78 steys from 801 3562A Power Spectrum Impulse Response 706
100 kHz +3.9 2mV Dynamic linear Spectrum Waveform Recording

to +31.547 V Signal Analyzer Frequency Response Data Throughput
Coherence Function Demodulation

Histo~ram Vector Averaging
Corre ation Orbit Diagram

Distortion/Audio Analyzers
Fundamental

Frequency Minimum Auto Set Auto True AM Internal
Range Distortion Level Nulling RMS Detector Filters HP Model No, Source HP·IB Page
5 Hz 0,03% · · · 334A 726

to
600 kHz (-70 dB) · · · 334A Opt 002 726

10 Hz-1I0 kHz 0,0018% · · · · · 339A · 725(-95 dB)
20 Hz-loo kHz 0,01% · · · Note 1 · 8903B' · . 722(-SO dB)

20 Hz-loo kHz 0,01% · · · Note 1 · 8903E" · . 722(-SOdS)
'The HP 89038 also performs Frequency Count, Signal/NOise, SINAD, watts, ac/dc voltage measurements.
NOTE 1: The HP 8901A Modulation Analyzer (page 719) provides complete demodulation of AM, FM, and 0M signals. "The HP 8903E also performs Frequency Count, SINAD,
and seIde voltage measurements.

1MWave Analyzers/Selective Leve eters
Dynamic Range

Frequency Selective Freq. Type of Modes of HP Model
Range Bandpass Absolute Relative Readouts Inputs Type of Outputs Operation Number Page

3Hz 0.1 #V-300 V >85 dB 5-place Banana Jacks rec: 5Vfull scale, with AFC, normal, 3581Al 727
10 Hz full scale digital pen lift BFa 3581C 142

15 Hz to SO kHz 30 Hz BFO, Local Oscillator,
100 Hz tuning loudspeaker, and
300 Hz headphone Jack

SO Hz to 20 Hz -130 >80 dB LED, 50175 n, BNC Tracking Generator Wideband 3586C 657
32.5 MHz 400 Hz to 0.1 Hz 600 nBanana Audio/Loud Speaker Selective (3336C') 457

3100 Hz +20 dBm Resolution Jacks I MHz Ref. USBiLSB

50 Hz to 20 Hz -130 >70dB LED 75 nBNCIWECO Tracking Generator Wideband 3586A1B 156
32.5 MHz 400 Hz to 0.1 Hz 124 nWECO AudioiLoud Speaker Selective (3336A1B') 156

1740/2000 Hz +20 dBm Resolution 135 nWECO 1 MHz Ref, SSB (3335A) 456
O~tional 150 nSiemens
300Hz 600 nWECO/

WTD Siemens

'Tracking SyntheSizers.

Carrier Phase Noise Analysis
Frequency HP Model Maximum Sensitivity dBc/Hz

Range Number (depends on offset'; method) Functions Available Page
5 MHz-18 GHz 3047A -170 dBc/Hz Fully documented Software 710

Phase Noise (Required external reference sU?rporling: Phase Detector Mode,
Measurement System source 01 equivalent re~uenWc Discriminator Mode,

performance) wo ort Measurements

5 MHz·18 GHz 11729C -126 dBc/Hz Phase Detector Mode 713
Carrier Noise (Including HP B662A Reference Fre~uency Discriminator Mode

Test Set Source) AM oise Option, Pulsed Carrier

5MHz-18 GHz 11740AlS -126 dBc/Hz FUlly documented Software 714
Microwave Phase (Including HP 8662A Reference s1rportlng: Phase Detector Mode,

Noise Measurement Source) re~uenWc Discriminator Mode,
System wo ort Measurements



SIGNAL ANALYZERS
HP 71000 Modular Spectrum Analyzers

DESIGNED FOR

:
SYSTEMS

HP 71000 Modular Spectrum Analyzers
The HP 70000 Measurement System offers powerful new modular

test instruments that make fast, precise measurements. Select just
those components needed to match your measurement requirements,
and as your needs change, expand or upgrade your system by adding
new or different modules.

A rugged, reliable mainframe and two high-performance display /
control units form the core of the HP 70000 Systcm. These system
building blocks combine with a variety of spectrum analyzer modules
to create the HP 71000 Modular Spectrum Analyzers.

Choose Small or Large, Standard or Custom Systems
Put together the spectrum analyzer that best meets your needs by

choosing from standard or custom systems, shipped from the factory
ready for use.

Three standard HP 71000 Spectrum Analyzer systems cover RF,
microwave, and millimetre frequency ranges. Each standard system
consists of the HP 70001A Mainframe, 70205A Graphics Display,
70900A Local Oscillator, 70902A IF Section, and an RF section cov
ering the frequency range of the analyzer. Options allow you to select
the large, stand-alone 70206A System Graphics Display, the 70903A
IF Section, and extended warranty coverage.

To assemble a custom system, use the HP 71 OOOS System Refer
ence Number which ensures the instrument will be sent ready for use.
In addition, order HP Series 200 computers and peripherals using the
HP 71000S System Reference number. Modules, displays, and main
frames can also be ordered individually.

HP 71100A RF Spectrum Analyzer; 100Hz-2.9GHz
The HP 711 OOA RF Spectrum Analyzer combines the power of the

HP 70000 System with the superb performance of the RF Spectrum
Analyzer modules to provide outstanding RF measurement capabil
ity. Its wide frequency range of 100 Hz to 2.9 GHz allows signal mea
surements from audio to microwave. The HP 70300A Tracking
Generator, when combined with either the HP 71100A or 71200A
Spectrum Analyzers, has a 125 dB dynamic range for making stimu
lus-response measurements easily.

e
HP 71200A Microwave Spectrum Analyzer:
50kHz-22/26.5GHz

The HP 71200A Microwave Spectrum Analyzer gives you low-cost
spectrum analysis from 50 kHz to 22 GHz or from 50 kHz to 26.5
GHz. This unpreselected spectrum analyzer has automatic signal
identification routines that directly read out the frequency of a dis
played response at the touch of a single key. It provides excellent am·
plitude accuracy and sensitivity, and makes most signal
measurements easily.

HP 71300A Millimetre Spectrum Analyzer: 2.7-325GHz
The HP 71300A Millimetre Spectrum Analyzer offers a variety of

new millimetre capabilities at an attractive price. Used with the HP
11970 series of mixers from 18 to 110 G Hz, the HP 71300A provides
excellent sensitivity and amplitude accuracy and permits quick mea
surements through push-button signal identification and elimination
of bias adjustments. For improved amplitude accuracy the analyzer
can remove mixer frequency response variations without operator in
tervention. Flexibility in configuration is easily accomplished; you
can, for example, add other HP 70907A interface modules to sequen
tially measure multiple frequency bands. And the HP 71300A can be
used with existing mixers over a wide 2.7 to 325 GHz frequency
range. (Also see page 550.)

Custom Spectrum Analyzer Systems
For work requiring specialized equipment, small or large custom

spectrum analyzer systems can be assembled.
A small spectrum analyzer might consist of a standard spectrum

analyzer system without a display. In certain Automatic Test Sys
tems (ATS), the display can be omitted: a computer can control the
HP 70000 Measurement System, read and interpret the data, and
display the results.

A large spectrum analyzer system might consist of two or more
spectrum analyzers operating with the same display. One of the ana
lyzers could be a microwave spectrum analyzer with four External
Mixer Interface Modules installed. This combination would allow
coverage of 50 kHz to 110 GHz with a single spectrum analyzer. The
second analyzer might be an RF spectrum analyzer with a tracking
generator attached to make reflection and transmission stimulus
response measurements. The HP 70000 Measurement System can ex
pand to fill many test instrument needs by the addition of new or dif
ferent modules.



SIGNAL ANALYZERS
HP 71000 Modular Spectrum Analyzers (can't)

Adapts to Meet Your Needs
Just the Right Capability

The new HP 70000 Modular Measurement System lets you choose
the capability you need, without the extra expense of unnecessary fea
tures. Select the frequency range you require: RF (100Hz - 2.9G Hz),
microwave (50kHz - 22 or 26.5GHz), or millimetre wave (18 
II0GHz and beyond). Get the frequency resolution you want by
choosing from two separate IF sections with resolution bandwidths of
10Hz to 300kHz or 100kHz to 3MHz.

If your measurements call for more than just a standard spectrum
analyzer, include other modules to provide the right capability. Add
the HP 70310A Precision Frequency Reference module to achieve
the best absolute frequency accuracy Hewlett-Packard offers in an
RF or microwave spectrum analyzer. For automatic stimulus-re
sponse capability to 2.9 GHz, include the HP 70300A Tracking Gen
erator to your RF or microwave system. Or, add complete millimetre
wave coverage to any system by using one or more HP 70907A Exter
nal Mixer Interface modules.

The modular HP 70000 System allows you to select just the right
capability for every application.

The modular system can be expanded to meet your future
needs.

A single display can control mUltiple instruments separated up
to 30 metres.

Expandable
As your needs change, expand your HP 70000 System by adding

modules, rather than replacing your entire instrument. For example,
purchase a standard RF analyzer now, and you have the option of
increasing capability for microwave or millimetre wave coverage, re
flection and transmission measurements, or high-precision absolute
frequency accuracy. For an independent synthesized signal source,
add a second local oscillator and tracking generator.

The central components of the system, the HP 70001 A Mainframe
and HP 70205A and 70206A Displays, are designed to accomodate a
broad range of future modules. As the HP 70000 Measurement Sys
tem product line continues to grow, it will meet your requirements for
years to come. And, because changes are incremental, the HP 70000
System eliminates the hidden costs of replacing an instrument: instal
lation time, operating and service training time, and reprogramming.

Centralized System Control
One HP 70000 Measurement System can contain many spectrum

analyzers. A single HP 70206A or 70205A Display can control any of
these analyzers using a simple set of softkey menus. This central dis
play can present the outputs from up to four instruments at once. For
example, a single spectrum analyzer can sequentially switch between
four different inputs, and the four outputs can be displayed simulta
neously. Or, for faster operation, several spectrum analyzers can
sweep independently and show their results on a single display screen.

Like individual instruments, the displays and spectrum analyzers
can be physically separated by up to 30 metres while linked by the HP
70000 System's own high-speed data bus. The display can be placed
at a convenient location for the operator, and the analyzer can be
placed at the measurement site. The display controls each instrument
over HP-MSIB (Modular System Interface Bus), while the individu
al instruments execute their own measurement procedures without a
computer.



Powerful, Yet Easy to Use
Easy, Even for Occasional Users

Three keys on the display (USER, MENU, and DISPLAY) let you
control all instrument functions. These "hardkeys" access "softkey"
menus on the display screen. Softkeys give you complete control of
the powerful commands and functions incorporated into the system.

Although the menu-driven softkey structure is flexible and power
ful, manual measurements are still made easily, even by first-time
operators. Most spectrum analyzer measurements can be made using
basic controls like center frequency, span, and the marker functions.

The most frequently used softkeys are immediately available by
pressing the USER hardkey. The USER key calls up 14 commonly
used keys such as CENTER FREQ, SPAN, MARKER DELTA,
HIGHEST PEAK, and NEXT PEAK. For example, the harmonic
distortion measurement at right was made quickly and accurately us
ing only those softkeys.

Customized Softkeys
You can replace the softkeys found under the USER key with

softkeys of your own choosing to create a customized keyboard. Over
180 softkeys under the MENU key are available for you to choose
from.

By customizing the USER softkeys, any of the HP 71000 Spec
trum Analyzer functions can be made available at the touch of a sin
gle key. For instance, if your measurements call for capturing and
viewing single-shot spectra. you can make the SINGLE SWEEP
softkey immediately available under USER. This is shown at right for
a commercial broadcast FM band monitoring application. Note that
CENTER FREQ and SPAN have been replaced by START FREQ
and STOP FREQ.

One-Button Solutions
For complex measurements that are made routinely, one-button so

lutions are available to everybody, even first-time operators, by using
the downloadable programming capability of the HP 71000 Series.
An automatic procedure is created on a computer, downloaded into
the non-volatile memory of the analyzer, and activated either manu
ally or remotely.

All functions of the spectrum analyzer can be used in a download
able program. You can create unique softkey labels for your pro
grams and place these softkeys on the screen under the USER key.

Downloadable programs simplify manually performed tasks in
many areas, ranging from field measurements to high-speed ATE sys
tems. Programs can be used to compare measurement results against
pre-set test limits, branch to other operations, prompt the user for
input, and act as an HP-IB controller. For example, the screen at
right is the result of a radar misfire measurement procedure called
MISFIRE RATE.

The fourteen most frequently used softkeys appear when the
USER key is pressed.

Replace softkeys under USER with keys such as START FREQ
and STOP FREQ to create a customized keyboard.

One-button solutions, such as MISFIRE RATE, can be created
with downloadable programs to simplify manually performed
tasks.
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$35

$40

HP 71000 Automatic Spectrum Analyzer Systems
Automatic spectrum analyzer systems can also be ordered by using

the HP 71000S System Reference Program, selecting a standard or
custom spectrum analyzer system from the HP 7l000S equipment
list, and adding desired computers and peripherals.

To meet your automatic system needs, Hewlett-Packard offers a
wide range of personal technical computers and peripherals. HP 9000
Series 200 Personal Technical Computers such as the 9816S, 9817H,
9826S, and 9836S are recommended for the HP 71000 Modular
Spectrum Analyzers. Peripherals such as disc drives (9121 D and
82901 M), printers (2225A, 2673A, and 9876A), and plotters
(7475A) are also recommended.

HP 71000 Custom Spectrum Analyzer Systems
Custom systems can be made up of a variety of the HP 70000 com

ponents listed on the facing page. You can start with a standard sys
tem including desired options and add modules and accessories or
select all parts individually.

The HP 71000S System Reference Program is used to create cus
tom systems. This model number ensures factory configuration of the
spectrum analyzer and coordinated shipment of computers and pe
ripherals. The HP 71000S systems are configured by the factory, sup
plied with necessary cabling and blank panels, and are loaded into
mainframes at the factory. A one-year return-to-HP warranty is in
cluded with each system. HP 71000S Systems are shipped ready to
use.

To order a custom system, follow the steps below:
1. Choose the HP 71 OOOS System Reference.
2. Select one Standard Spectrum Analyzer System (optional).
3. Choose a display (optional).
4. Select those modules needed to complete your system. (One

70900A LO, one IF module, and one RF or 70907 module is re
quired for each spectrum analyzer.)

5. Select as many mainframes as required to accomodate the mod
ules selected. One mainframe is included with a standard system.
Each mainframe accommodates eight 1/8-width modules.

6. Select desirecl Harmonic Mixers (optional).
7. Select desired support options.
8. Contact your local HP sales office.
(Ordering information is detailed in the HP 71000 Modular Spec
trum Analyzer Ordering Guide, available from your local sales of
fice. )

$450
$200

$250

$2,600

$2,150

$1.800

$1,600

- $700

$35,000

Price
$31,000

$33,000

HP 71100A RF Spectrum Analyzer
(l00 Hz - 2.9 GHz)

HP 7000lA Mainframe
HP 70205A Graphics Display
HP 70900A Local Oscillator
HP 70902A IF Section (Res BW 10 Hz - 300 kHz)
HP 70904A RF Section (l00 Hz - 2.9 GHz)

HP 71200A Microwave Spectrum Analyzer
(50 kHz - 22 GHz)

HP 7000lA Mainframe
HP 70205A Graphics Display
HP 70900A Local Oscillator
HP 70902A IF Section (Res BW 10Hz - 300

kHz)
HP 70905A RF Section (50 kHz - 22 GHz)

HP 71300A Millimetre Spectrum Analyzer
HP 7000lA Mainframe
HP 70205A Graphics Display
HP 70900A Local Oscillator
HP 70902A IF Section (Res BW 10 Hz - 300 kHz)
HP 70907A External Mixer Interface

System Options
(Except as noted, the options below apply to all
standard systems)
Option 001 Delete HP 70905A RF Section, add HP

70906A RF Section (50 kHz - 26.5 GHz) (HP
71200A only) (7/8 of mainframe used)

Option 002 Delete HP 70205A Graphics Display,
add HP 70206A System Graphics Display (50/60
Hz Operation) (4/8 of mainframe used)

Option 003 Delete HP 70205A Graphics Display,
add HP 70206A System Graphics Display
(50/60/400 Hz Display Operation) (4/8 of main-
frame used)

Option 004 Add HP 70903A IF Section (Res BW
100 kHz - 3 MHz) (8/8 of mainframe used)

Option 005 Delete HP 70902A IF Section, add HP
70903A IF Section (Res BW 100 kHz - 3 MHz)
(7/8 of mainframe used)

Option 908 Rack Flange Kit for mainframe or HP
70206A Display without handles

Option 913 Rack Flange Kit for mainframe or HP
70206A Display with handles

Option 915 Rack Mount Slide Kit for mainframe
Option 916 Rack Mount Slide Kit for HP 70206A

Display
Option 910 Duplicate Manual Set
System Support Options

The Option W30 (where available) provides an additional two
years "return-to-HP" service support, commencing at the end of the
standard one-year warranty. (For information on availability and
terms of on-site service, contact your HP sales representative.)
71100A Option W30 $2, I 50
7l200A Option W30 $2,325
71300A Option W30 $2,150

HP 71000 Standard Spectrum Analyzer Systems
Three standard factory-configured systems are offered for RF, mi

crowave, and millimetre frequency ranges. Each system is assembled
at the factory (with rear panel cabling and blank panels) and shipped
with modules loaded into the mainframe ready to use. All standard
systems use 7/8 of the mainframe capacity. A one-year, return-to-HP
warranty is included with each standard or custom system.



Components Of The HP 70000 Measurement System
The HP 71000 Modular Spectrum Analyzer family includes the com

ponents listed below. These components can be ordered individually to
create or supplement a spectrum analyzer. (See the preceding page for
standard HP 71000 Spectrum Analyzer Systems.)

HP 70001A System Mainframe
The HP 7000lA System Mainframe provides the

structural environment for plug-in instrument modules
along with coohng, power, and digital communication in
terface buses. It is compatible with 1/,_, 1/4_, J/g_ and '/2
width modules and has a maximum capacity of eight '/'
modules. Sliding a module in place automatically con
nects the module to power and digital interface and sup
plies it with forced-air cooling. Standard EIA rack
compatibility is provided and benchtop use is facilitated
with integral bails and handles.

The Hewlett-Packard Interface Bus (HP-IB) provides
communication between controllers and other HP-IB in
struments and the Modular System Interface Bus (HP
MSIB) supports high speed digital communication be
tween instrument modules.

Good EMC performance and rugged structural design
make the mainframe suitable for sensitive measurements
in tough industrial environments.

HP 70206A System Graphics Display
The HP 70206A System Graphics Display is a free

standing, menu-driven human interface for the HP
70000 Modular Measurement System. It displays config
uration information and measurement results and has
high resolution graphics, trace, text, and marker capabil
ity. Softkeys are used to establish an interactive front
panel for any modular instrument.

A 9-inch CRT, easy-to-use menus, data and control
keys, and an analog control knob make system operation
friendly. The display may be stacked or racked with the
HP 7000lA System Mainframe or located up to 30 me
ters away from the analyzer without slowing operation.

HP 70205A Graphics Display
The HP 70205A Graphics Display is a y,-width mod

ule that provides a menu-driven human interface for the
HP 70000 Measurement System. Its control and display
capabilities are identical to those of the HP 70206A Sys
tem Graphics Display.

HP 70900A Local Oscillator
The HP 70900A Local Oscillator is a z/,-width module

that performs three essential functions in spectrum ana
lyzer systems, supplying a swept synthesized local oscil
lator signal of 3.0 - 6.6 GHz for RF modules, tracking
genera tor modules, external mixer interface modules,
and any other modules or devices requiring the LO sig
nal. For spans of 10 MHz*N or less (N = harmonic mix
ing number) the signal is fully synthesized, while for
spans greater than 10 MHz*N, lock-and-roll tuning is
used. It serves as a video processor for the video signal
received from an IF section, and it operates as the master
controller for spectrum analyzer systems. In addition,
the LO contains the system firmware, enabling it to con
trol and coordinate measurements, and to output data to
the display or to a computer.

q.IOO
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HP 70902A IF Section (Res BW 10 Hz - 300 kHz)
HP 70903A IF Section (Res BW 100 kHz - 3 MHz)

The HP 70902A and HP 70903A IF Sections are each
'/,-width modules that process a 21.4 MHz IF signal re
ceived from a spectrum analyzer RF section or an exter
nal mixer interface module. A detected video signal is
produced and routed to the video processor in the HP
70900A Local Oscillator. The modules contain resolu
tion bandwidth filters,log amplifiers, detection circuitry,
and video filters. Both IF sections may be used in a single
system to provide resolution bandwidths of 10 Hz to 3
MHz.
HP 70904A RF Section (100 Hz - 2.9 GHz)
HP 70905A RF Section (50 kHz - 22 GHz)
HP 70906A RF Section (50 kHz - 26.5 GHz)

The HP 70904A, 70905A, and 70906A RF Sections
are '/,-width modules that serve as the front ends for RF
and microwave spectrum analyzer systems. Each module
contains an input attenuator and converts the incoming
signal to a 21.4 MHz IF. All three front ends are un
preselected.
HP 70310A Precision Frequency Reference

Option 002 Delete Ovenized Oscillator
The HP 7031 OA is a '/g-width module that provides

precision reference signals for HP 70000 instruments.
Signals are phase-locked to an internal ovenized oscilla
tor and are available at 10MHz and 100MHz. With the
HP 70310A, the HP 71000 Spectrum Analyzer's fre
quency reference accuracy is improved from 13ppm (af
ter I year) to 0.1 ppm. An external reference input on the
HP 7031 OA allows HP 71000 analyzers to be referenced
to house standards or other external references at 1,2, 5,
or 10MHz.
HP 70300A Tracking Generator

Option 001 Attenuator (70dB)
The HP 70300A Tracking Generator is a 2j,-width

module whose output signal tracks the tuned frequency
of the spectrum analyzer. Stimulus-response measure
ments with a dynamic range of 125 dB can be made using
this module in combination with the HP 71100A RF or
HP 71200A Microwave Spectrum Analyzers.
OPEN/SHORT and THRU normalization functions al
low amplitude-normalized measurements to be made
rapidly.

When the HP 70300A is added to the HP 70900A Lo
cal Oscillator, a swept synthesized source with a frequen
cy range of 20 Hz - 2.9 GHz is created. Like the other
modules in the system, the 70300A is fully automatic and
easy to program and configure.
HP 70907A External Mixer Interface

The HP 70907A External Mixer Interface is a '/s
width module that provides a friendly interface between
external mixers and spectrum analyzer systems. It con
tains an LO amplifier, programmable diode bias supply,
and downconversion circuitry to convert the 321.4 MHz
input IF signal to a 21.4 MHz IF signal which it routes to
one of the IF modules.

The frequency range of an HP 71000 spectrum ana
lyzer can be extended to [10 GHz using this module with
mixers from the HP 11970 series and to 325 GHz using it
with mixers from other manufacturers. Applications re
quiring high sensitivity down to 2.7 GHz can also be ad
dressed using this module with external mixers.
Harmonic Mixers

HP 11970K Harmonic Mixer (18 GHz - 26.5 GHz)
HP 11970A Harmonic Mixer (26.5 GHz - 40 GHz)
HP 11970Q Harmonic Mixer (33 GHz - 50 GHz)
HP 11970U Harmonic Mixer (40 GHz - 60 GHz)
HP 11970T Mixer Package (I8 GHz - 40 GHz)
DP 11970V Harmonic Mixer (50 GHz - 75 GHz)
HP 11970W Harmonic Mixer (75 GHz - 110 GHz)

Accessories
HP 70800A/B/C/D/E HP-MSIB Cables

$3,300
$2,600

$7,J00
$10.300
$11.900

$4,200
-$2,400

$9.950
$1,200

$8,300

5UOO
51,500
Sl.6S0
$1.850
53,100
$2,250
$2,550



SIGNAL ANALYZERS
HP 71000 Modular Spectrum Analyzers (can't)

Specifications

Amplitude HP 71100A HP 71200A HP 71300A
Total Amplitude Range -135 to +30 dBm -133 to +30 dBm -130 to -3 dBm
Maximum Safe Input Power

+30dBm +l5dBm (0 dB attn.) +20dBm with HP 11970 MixersAC Average Continuous
+25dBm (10 dB attn.)
+30dBm (>10 dB attn.)

Pulse Power 100 watts, 10 microsec pulse 100 watts, 10 microsec pulse 250 mW peak pulse power with
(,,20dB attenuation) (,,40dB attenuation) <1 microsec pulse (+20 dBm ave.

power) with HP 11970 mixers
DC ovolts (de coupled) ovolts N/A

± 25 volts (ac coupled)

Gain Compression Level <-0.5 dB for signals 0;-10 dBm at input mixer Depends on External Mixer Used

Displayed Average Noise Level 10MHz-2.0GHz <-135dBm 10MHz-2.9GHz <-130dBm 18-26.5GHz <-130dBm
HP 70902A IF 2.0GHz-2.9GHz <-132dBm 2.7-6.2GHz <-133dBm 26.5-40GHz <-128dBm
10 Hz Res BW, OdB attn. 6.G-12.7GHz <-126dBm 33-50GHz <-124dBm

12.5-19.9GHz <-121dBm 4o-60GHz <-124dBm
19.7-22/26.5GHz <-118dBm

HP 70903A IF
100kHz Res BW, OdB attn. For frequencies >3MHz, displayed average noise level is 40dB higher than the above values.

Display Range Scale: 10 Division CRT
Calibration: Log .01 - 20 dB/div in increments of 0.5%

Linear 10% of Reference Level Per Division

Spurious Responses
Input Spurious Input Spurious Depends on External Mixer UsedFor mixer levels O;-40dBm,

except as listed below 100Hz-10MHz <-60dBc 50kHz-10MHz <-60dBc
(10dB attn) 10MHz-2.9GHz <-70dBc IOMHz-22/26.5GHz <-70dBc

Second Harmonic Distortion Band Second Harmon. Band Second Harmon. Depends on External Mixer Used
for input at mixer 100Hz-1 OMHz <-60dBc 50kHz-10MHz <-60dBc
0;-40dBm (10dB attn) 10MHz-2.9GHz <-70dBc 10MHz-6.2GHz <-70dBc

6GHz-12.7GHz <-60dBc
12.5-19.9GHz <-55dBc
19.7-22/26.5GHz <-50dBc

Third-Order Intermodulation Center Intermod Equiv Center Intermod Equiv Depends on External Mixer Used
Distortion with 70902A IF Frequency Products TOI Frequency Products TOI (TOI of system at 321.4MHz
Section. For two signals, 100Hz-10MHz <-66dBc +3dBm 50kHz-10MHz <-66dBc +3dBm input = -10dBm)
each 0;-30dBm at mixer 10MHz-2.9GHz <-70dBc +5dBc 10MHz-6.2GHz <-74dBc +7dBm
(10 dB attn) 6.G-22/26.5GHz <-76dBc +8dBm

Amplitude Accuracy
Frequency Response Band Band 11970 Band (GHz)
(10 dB Input Attenuation) 100 Hz - 2.5 GHz ±ldB 400 kHz - 2.9 GHz ±1 dB 18-26.5 ±1.9 dB

100 Hz - 2.9 GHz ±1.5 dB 50 kHz - 2.9 GHz ±2 dB 26.5-40 ±1.9 dB
2.7 GHz - 6.2 GHz ±1 dB 33-50 ±1.9 dB
6.0 GHz - 12.7 GHz ±1.5 dB 40-60 ±1.9 dB
12.5 Hz - 19.9 GHz ±2 dB
19.7 GHz - 22/26.5 GHz ±2.5 dB

Frequency Response Band Band
Ref. to 300MHz, - 10dBm 100 Hz - 2.5 GHz ±1.3 dB 50 kHz - 29. GHz +1.3, -33 dB
Calibrator (10dB Attn) 100 Hz - 2.9 GHz ±1.8 dB 400 kHz - 2.9 GHz ±1.3 dB

400 kHz - 6.2 GHz ±2.3 dB
400 kHz - 12.7 GHz ±2.8 dB
400 kHz -19.9 GHz ±3.3 dB
400 kHz - 22/26.5 GHz ±3.8 dB

Calibrator Uncertainty ±0.3 dB (-10 dBm, 300 MHz) Internal ±.3dB (-35dBm, 321.4MHz)

Amplitude Temperature For -10 dBm reference level (-35 dBm for HP 71300A), 10 dB input attenuation, 100 Hz resolution bandwidth (HP 70902A IF) or 300 kHz
Drift resolution bandwidth (HP 70903A IF) drift is ±0.05 dB/'C (accumulated error eliminated by recalibration)

Resolution Bandwidth ±O.l dB Corrected (1, 3, 10 Bandwidths)
Switching Uncertainty ±3 dB Uncorrected

Log Scale Switching
Uncertainty ±0.3 dB

IF Gain Uncertainty 10 dB ±O.l dB 30 dB ±0.2 dB 50 dB ±0.3 dB
20 dB ±O.l dB 40 dB ±0.2 dB

Scale Fidelity
Bandwidths ,,30 Hz and 0;100 kHz (Corrected): ±0.5 dB over 0 to 90 dB displayHP 70902 IF
Bandwidths <30 Hz or >100 kHz (Corrected): ±0.8 dB over 0 to 90 dB display

HP 70903 IF Bandwidths 0;1 MHz (Corrected): ±0.5 dB over 0 to 80 dB display (0 to 75dB in 71200A)
Bandwidths> 1MHz (Corrected): ±0.7 dB over 0 to 80 dB display (0 to 75dB in 71200A)

HP 70902 & 70903 IF All Bandwidths: ±3 dB over 80 dB display (Uncorrected)
±1 dB/dB incremental accuracy (Corrected)

Linear ±7.5'7'0 of Reference Level



Specifications

Frequency HP 71l00A HP 7l200A HP 7l300A
Frequency Range 1ooHz-2.9GHz (DC Coupled) 50kHz-22GHz 18-11OGHz with HP 11970 Mixers

100kHz-2.9GHz (AC Coupled) 50kHz-26.5GHz (Option 001) (2.7-325GHz with other mixers)

Noise Sidebands Offset 100 Hz-2.9GHz Offset 50kHz-6.2GHz Offset (dBcJHz) Using HP 11970A
(dBc/Hz) >1kHz -85 (dBc/Hz) >lkHz -85 (dBc/Hz) >lkHz -69 (characteristic)

>30kHz -97 ,30kHz -97 >30kHz -82 (characteristic)
>lMHz -128 >IMHz -127 >IMHz -112 (characteristic)

Frequency Readout Span ~IOMHz x N: ± [(Frequency Readout xFrequency Reference Accuracy) + 1% of Span + lOHz]
Accuracy Span> lOMHz x N: ± [(Frequency Readout xFrequency Reference Accuracy) +2% of Span +lOHz)
(N=Harmonic mixing band Aging <3x IO"/year; Temperature Drift < 1x 10-' over 0' - 55 'C
number) (With HP 70310A, Aging is <1 x 10"/year; Temperature Drift <7 x 10-9 over 0' -55 'c)

Frequency Span Span ~IOMHz x N: ± [1% of span +(span x Frequency Referency Accuracy))
Accuracy Span) 10MHz xN: ± (2% of span)

Frequency DrIft For spans> 10 MHz x N, frequency drift during one sweep is +1kHz per second and ±150kHz per 'C. Errors resulting from drift are not cumulative from
sweep to sweep.

Resolution Bandwidths (-3dB)
Range 10Hz - 300kHz; 10 Hz-3MHz (Option 004)

Adjustable in 1,3,10 sequence and 10% increments (except from 3kHz-10kHz)
Accuracy ± 20%
Selectivity (-60dB/-3dB) 10 Hz - 3kHz Bandwidths <12: 1

10kHz- 3MHz Bandwidths <16:1
Shape Synchronously tuned, 5poles (10 Hz - 3kHz), 4 poles (10kHz - 3MHz) ApprOXimately Gaussian shape.

Video Bandwidth Range 3Hz-300kHz in 1,3,10 increments (3Hz-3MHz with Option 004); Accuracy (characteristic) ±20%

Residual FM Span >lOMHz x N: <25 kHz xNpop in 0.1 seconds (measurement BW=I00kHz)
Span <10MHz x N: In synthesized spans residual FM is determined by noise sidebands

Sweep Time 50 ms to lOoos in 500us increments
Range Sweep times as low as l87us are available when traces with less than 801 points are defined
Accuracy ±2'1'0

Trigger Free Run, Line, Video, External

30.9 Kg (68.1 Ib)
30.6 Kg (67.5 lb)
30.5 Kg (67.2Ib)

14.5 Kg (31.9Ib)
5.1 Kg (l1.2Ib)
18.6 Kg (41 Ib)

5.7 Kg (l2.61b)
2.4 Kg (5.3 Ib)
2.3 Kg (5.1 Ib)
3.2 Kg (7.1 lb)
2.9 Kg (6.4lb)
2.9 Kg (6.4 Ib)
2.8 Kg (6.2 Ib)
5.0 Kg (l1.0 Ib)
3.0 Kg (6.6 lb)

110 Common to HP 71100A, 71200A, 71300A Systems
70902A IF Section: Auxiliary Video Output, 3 MHz IF Output,
21.4 MHz Auxiliary Output, 3 MHz Limited IF Output
70903A IF Section: Auxiliary Video Output, 21.4 MHz IF Out
put, 21.4 MHz Log IF Output
70900A LO Section: 300 MHz Calibrator Output, External Fre
quency Reference Input, Sweep Output/Input, Tune + Span Out
put, HSWP Output/Input
70205A170206A Graphics Displays: Composite Video Output

Environmental
Temperature: Operation 0 to +55 C; Storage -40 to +75 C
Humidity: Operation 0 to 95% Relative Humidity at 40 C
EMI: Radiated interference is within the requirements of MIL-STD

461 B, Class Ale, RE02
Warm-Up Time

One hour warm-up for cold start (0-55 C)
Weight (characteristics)
Systems

HP 71100A RF Analyzer
HP 71200A MW Analyzer
HP 71300A MM Analyzer

System Components
HP 7000lA Mainframe
HP 70205A Graphics Display
HP 70206A System Graphics Display

Modules
HP 70900A Local Oscillator
HP 70902A IF Section
HP 70903A IF Section
HP 70904A RF Section
HP 70905A RF Section
HP 70906A RF Section
HP 70907A External Mixer Interface
HP 70300A Tracking Generator
HP 70310A Precision Freq. Ref.

Dimensions
HP 70001A Mainframe: 177 .Omm high, 425.4mm wide,
526.0mm long
HP 70206A Display: 177.Omm high, 425.4mm wide, 502.0mm
long

Power Requirements
HP 70001A Mainframe: 100, 120, 220, and 240 VAC (+5%,
-10%) 47-66 Hz (400 Hz operation is available as a special option.
Contact your sales representative for information.)
650 VA Maximum
Modules: All power requirements are supplied by the mainframe.
HP 70206A Display: 100, 120,220,240 VAC (+5%, -10%) 47
66 Hz (47-66 Hz and 356-444 Hz with option 400) (100, 120 VAC
Only)
300 VA Maximum

HP 70300A Tracking Generator
Frequency Range: 20Hz - 2.9GHz swept and CW

100Hz - 2.9GHz (71100A); 50kHz - 2.9GHz
(7 1200A)

Resolution: < I Hz
Accuracy: :'0 10MHz span;±[(Output Freq x 13 x 10-6 + I%span

+ 15Hz]
> 10MHz span; ±[(Output Freq x 13 x 10-6 +2%span
+15Hz]

Tracking Accuracy: Tracking drift (typical) 5Hz/Hr (1 Hr warm-
up)

Output Amplitude: -IOdBm to -2ldBm (0.01 dB resolution)
Absolute Accuracy: 300MHz @ -lOdBm; ±0.5dB @ 25°C
±IO°C
Level Flatness: 10MHz to 2.9GHz (relative to 300MHz) ±0.5dB

20Hz to 10MHz (relative to 1MHz) -0.7dB,
+1.2dB

Dynamic Range: > 125dB, 10Hz ResBW, OdB Atten; 10MHz
2.0GHz 71100A
AM Rates: Internal 400Hz & 1kHz (±3%)

External 20Hz-20kHz (3dB BW @ 30% AM)
Dimension: 2/8width module

HP 70310A Precision Frequency Reference
Aging: < 5 x 1O-1°/day (7-day average), < I x 1O-7/year
Temperature Stability: < 7 x 10-9 over 0° to 55°C (25°C
reference)
100 MHz Output Power: 0 dBm (charact.)
10 MHz Output Power: 0 dBm (charact.)
External Rererence Input:

Input Frequencies: 1, 2, 5, or 10 MHz
Input Power Range: -5 to +21 dBm

Dimension: V8 width module



SIGNAL ANALYZERS
20 Hz to 40 MHz Spectrum Analyzer
Model 3585A

• 80 dB dynamic range
• 3 Hz resolution bandwidth

HP 3585A
(Shown with Opt. 907)

• ±OA dB amplitude accuracy
• Self-calibrating

Description
The HP 3585A Spectrum Analyzer has a fully synthesized local

oscillator controlled by a microprocessor. The result of this state-of
the-art contribution offers outstanding performance over its frequen
cy range of 20 Hz to 40.1 MHz. Center frequency and span settings
have 0.1 Hz resolution and 1 X 10-7Imo. stability over its entire oper
ating range. The frequency precision and stability enables the 3 Hz
resolution bandwidth filter to be used for close-in analysis even at 40
MHz.

An automatic internal calibration routine, administered by the
microprocessor, provides up to ±OA dB accuracy over most of the
measurement range. Improvements in measurement performance of
this magnitude cannot be realized by the user unless the basic limita
tions of the CRT display are bypassed. This has been accomplished by
digitizing the detected video signal, which is then stored in memory.
Photographic documentation of the display is greatly simplified by
displaying all the essential frequency, amplitude and resolution pa
rameters alpha-numerically around the edge of the CRT.

The power of the microprocessor provides a bonus by making this
analyzer easier to use. Several of the usually tedious operations, such
as centering a signal, raising it to the reference level, etc., are now
simplified with dedicated key operated routines working in conjunc
tion with the display marker. Adjustment of resolution and video
bandwidth when modifying span is now an automatic function unless
individual manual selection is required. In addition, new functions
have been added, such as noise power density measurements and off
set capability for both frequency and amplitude.

Measurement Power & Convenience
The power and convenience of the HP 3585A's microcomputer

based controls and CRT readout simplify and speed use in so many
ways that previously impractical analysis now becomes routine. Func
tions such as center frequency and amplitude reference level may be
keyboard-set with 0.1 Hz and 0.1 dB v precision, varied with an 'ana
log' knob (actually a rotary pulse-generator), or incrementally key
stepped. The autoranging input attenuator eliminates the error-prone
task of adjusting the attenuator to achieve the correct mixer level.

A tunable marker in the HP 3585A makes basic measurements
precise and quick by directly measuring a signal or by speeding the
process of magnifying the portion of the spectrum to be analyzed.
With the marker set to the signal peak, signal amplitude and frequen
cy (with counter accuracy) are numerically displayed on the CRT. A
second marker makes relative measurements instantly available with
numerical display of the difference in amplitude and frequency be
tween the two markers. This is useful for modulation, distortion mea
surements, and bandwidth measurement. For example, in the case of
telecommunications applications, the second marker can be set at
harmonic or channel spacing from the first so the operator can simply
step frequencies to track higher order harmonics or additional chan
nels.

Amplitude and frequency may be offset to normalize values to
some reference signal such as a pilot tone or to reflect the relative
value of a signal. Other amplitude units, such as dBV or volts, can be
chosen. On any occasion all settings can be stored, then later recalled
with a short key sequence. As many as three sets of settings may be
stored.



Two different traces, each of 100 I horizontal points, may be taken,
stored in memory, then shown separately or together as desired while
comparisons among them may be calculated and displayed digitally
on the CRT. A Max Hold key causes the largest amplitude in succes
sive sweeps to be displayed, making it easy to measure residual FM or
drift. A built-in tracking generator, with a maximum output of 0
dBm, enables frequency response measurements to be made.
Automatic Measurements

Not only are all HP 3585A functions remotely-programmable via
the HP Interface Bus (IEEE Standard 488-1975), the instrument al
so can be commanded to transfer its measurements out via the bus for
interpretation and further interaction by a computing controller. The
analyzer can be remotely tuned with the precision of the synthesizer,
while retaining analog sweep and exceptional spectral purity.
HP-IB Interface Functions:
SHI, ANI, T6, L4, SRI, RLl, TPO, DCI, DTI, CO
Frequency Accuracy

Counter measurements with spectrum analyzer selectivity and sen
sitivity can be made to I X 10-71mo. stability while sweeping or man
ually tuning.
Dynamic Range

>80 dB spurious free dynamic range with full scale inputs of -25
dBm to +30 dBm in 5 dB steps. Autoranging input provides full dy
namic range with no guesswork.
Internal Calibration

Maximum accuracy is assured at all times by an automatic internal
calibration routine which compensates for frequency and amplitude
errors in measurements made at the reference level at the center of
the screen.

swept Response Measurements

The built-in tracking generator offers superb stability and resolu
tion for crystal filters as well as excellent flatness for wideband de
vices. The I dB/div. amplitude scale is used to expand and resolve
small amplitude differences with .0 I dB resolution using the marker 
readout.

Marker Aided Measurements

Along with the marker readout capability, there are three addition
al functions: counter measurements, noise level measurements, and
offset (relative) measurements. The four operating aids just above the
knob indicate that the marker or offset value can be directly entered
into the center frequency, reference level, frequency span, or center
frequency step size.

Noise Measurement
The noise level key displays RMS noise density normalized to a I

Hz bandwidth at the marker position. All correction factors are ac
counted for in the internal measurement routine.

Terminal Interaction

Measurement routines selected from the controller memory via the



SIGNAL ANALYZERS
20 Hz to 40 MHz Spectrum Analyzer (cant.)
analyzer keyboard, such as this filter test, can provide instructions to
the operator to minimize errors and reduce training time for complex
measurements.

Specifications

each ::::6 dB below Input Range except 2nd order 1M from 10
MHz to 40 MHz <-70 dB
1 Mn input: < - 70 dB

Residual responses (no signal at input): <-120 dBm using
-25 dBm range

Average Noise Level
50175 n Input

±1.5 dB

40.1 MHz

add $75
cldd $40

add $105
add $200

$23,700

_L
'00 kHz

I Mn input: Below 500 kHz add 12 dB to above
Sweep

Modes: continuous, single or manual
Trigger: free Run, Line, or External
Time: 0.2 s full sweep to 200 s/Hz of Frequency Span (swept time
excluding auto calibration cycles)

Input
Signal Inputs

50175 n: >26 dB return loss, BNC connector
1 Mn: ±3% shunted by <30 pF, BNC connector

Maximum Input Level
50175 n: 13 V peak ac plus dc relay protected against overloads to
42 V peak.
1 Mn input: 42 V peak ac plus dc (derate by factor of two for each
octave above 5 MHz.

External trigger input: negative going TTL level or contact clo
sure required to initiate sweep.
External reference input: 10MHz (or subharmonic to I MHz), 0
dBm minimum level

Output
Tracking Generator

Level: 0 dBm to -II dBm with a single turn knob
Frequency accuracy: ± I Hz relative to analyzer tuning
Frequency response: ±0.7dB
Impedance: 50 n; > 14 dB return loss
Probe power: +15 Vdc, -12.6 Vdc; 150 rnA max.
Suitable for powering HP ll20A Active Probe
External Display
X, Y: I volt full deflection; Z: <OV to >2AV
Recorder:
X Axis: 10 V full scale
Y Axis: 10 V full scale
Z - penlift output TTL
IF: 350 kHz, -II dBV to -15 dBV at the reference level
Video: 10 V at the reference level
Frequency reference: 10.000 MHz ± I X 10-7/month, +10
dBm into son

General
EnVironmental
Temperature: operating O°C to 55°C
Humidity: <95% RH except 300 Hz BW <40% RH
Warm-up time: 20 minutes at ambient temperature
Power requirements: liS V (+ II % -25%), 48-440 Hz
230V (+ II % -18%), 48-66 Hz
180 watts 3A max
Weight: 39.9 kg (88 Ib)
Size: 229 mm (9") H x 426 mm (16.75") W x 635 mm (25") D

Ordering Information
Opt. 907: Front Handle Kit
Opt. 908: Rack Flange Kit
Opt. 909: Combined Opt. 907 and 908
Opt. 910: Extra Manual

HP 3585A Signal Analyzer

-90dB

I

Amplitude
Measurement range: -137 dBm to +30 dBm (50/75 n) or
equivalent level in dBV or volts, 31 nV to 22 V (I Mn)

Displayed Range
Scale:IO division CRT vertical axis with Reference Level at the top
graticule line
Calibration: 10,5,2 and I dB/division from the Reference Level

Input range: -25 dBm to + 30 dBm in 5 dB steps
Reference Level (relative to input range)

Range: -100 dB to + 10 dB
Accuracy (using 1 or 2 dB/div., at midscreen with sweep rate
reduced by 4 or at the manual frequency)

50175 n Input
+IOdB -50dB -70 dB

I ±OA dB I ±0.7 dB I
1 Mn Input - add to above

20 Hz 10 MHz 40.1 MHz

I ±0.7 dB I ±1.5 dB I
Amplitude Linearity (referred to reference level)

o dB -20 dB -50 dB -80 dB -95 dB

I ±0.3 dB I ±0.6 dB I ± \.0 dB I ±2.0 dB
Frequency Response (referred to center of span)

50175 n input: ±0.5 dB
1 Mn Input

20 Hz 10 MHz
\--±-0-.-7-d-B-"--±-\.-5-d-B---'

Marker
Amplitude Accuracy
Midscreen at the reference level: use Reference Level accuracy
from + 30 dBm to -115 dBm, add Amplitude Linearity below -liS
dBm.
Anywhere on screen: add Reference Level Accuracy, Amplitude
Linearity and Fr~quency Response.

Dynamic Range
Spurious Respo.,ses (image, out of band, and harmonic dis
tortion)

50175 n input: <-80 dB referred to a single signal equal to or
less than Input Range
1 Mn input: <-80 dB except second harmonic distortion <-70
dB

Intermodulation Distortion
50175n input: <-80 dB referred to the larger of two signals

Frequency
Measurement range: 20 Hz to 40.1 MHz
Displayed Range

Frequency Span
Range: 0 Hz to 40.1 MHz variable with 0.1 Hz resolution or 10 Hz
to 40 MHz in 1,2,5 steps
Accuracy: -0% + 0.2% of frequency span setting
Center, Start/Stop, and Manual Frequency
Range: 0 Hz to 40.1 MHz with 0.1 Hz resolution
Accuracy: I x 1O-7/month of frequency

Marker
Readout accuracy: ±0.2% of frequency span ± resolution
bandwidth
Counter accuracy: ±0.3 Hz ± I X 1O-7/month of counted fre
quency for a signal 20 dB greater than other signals and noise in the
resolution bandwidth setting

Resolution
Resolution Bandwidths
Range: 3 dB bandwidths of 3 Hz to 30 kHz in a 1,3, 10 sequence
Accuracy: ±20% at the 3 dB points
Selectivity: 60 dB/3 dB < II: 1



SIGNAL ANALYZERS
50 Hz to 32.5 MHz Selective Level Meter

Model 3586C

TOTAL HARMONIC DISTORTION TEST
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Distortion Measurements
The front panel convenience features of the HP 3586C allow fast,

accurate measurement of individual harmonic levels. To measure
harmonic levels relative to the fundamental, first measure the funda
mental signal level, and enter that level as an offset. Then, enter a
frequency step size equal to the fundamental frequency. Now you can
quickly step to the harmonic frequencies and measure the harmonic
distortion directly without time-consuming calculations. When the
exact fundamental frequency is unknown, the built-in counter can be
used to measure the fundamental frequency, thereby ensuring precise
tuning and accuratc measurement.

Intermodulation distortion can also be measured quickly by storing
the intermod frequencies and front panel settings in the non-volatile
storage registers of the HP 3586C.

Verifying the total harmonic distortion specifications of sources
and amplifiers is a laborious measurement unless a special purpose
distortion analyzer is used. With a simple routine in a controller such
as the HP 85B Personal Computer, the HP 3586C can be used to
quickly measure total harmonic distortion as well as individual har
monic levels.

Frequency Response Measurements
The HP 3586C includes a rear panel tracking output of approxi

mately OdBm amplitude and ±.5 dB flatness at the same frequency as
the passband center frequency. The tracking output has the same ac
curacy, stability and resolution as the HP 3586C center frequency
specifications. This means the tracking output can be used for fre
quency response testing of high-Q filters and other selective networks.
External attenuators can be used to adjust the input and output levels
of the device under test to acceptable ranges.

For applications requiring improved amplitude accuracy and flat
ness, full amplitude range control without external attenuators, or
better signal purity, use the HP 3336C or HP 3335A tracking synthe
sizer in place of the HP 3586C tracking output. By automatically
tracking the frequency of the HP 3586C, the tracking synthesizers
improve the accuracy and flexibility of frequency response measure
ments without increasing the measurement time.

Measurement Precision
Signal levels are measured with up to ±0.2 dB accuracy down to

-80 dBm with .0 I dB resolution and bandwidth choices of 20,400, or
3100 Hz. Automatic level calibration eliminates the need for manual
calibration operations prior to critical level measurements. Frequency
can be set precisely with 0.1 Hz resolution and ±l X 10-5 stability
(±2 X 10-7 optional). The built-in frequency counter allows you to
measure the frequency of a signal greater than -100 dBm within the
filter bandwidth chosen and then tune the center of the filter passband
precisely to that signal with one keystroke.

Selective Measurements
Make measurements on signals as close as 80 Hz spacing with 50

dB rejection using the 20 Hz filter. Use the extremely selective 3100
Hz filter for telecommunications channel level or noise measurements
with 60 dB carrier rejection and 75 dB adjacent channel rejection, or
demodulate the upper or lower sideband signal for further processing
and listen to it with the speaker output.

Digital or Analog Frequency Control
Frequencies may be entered directly on the keyboard with 0.1 Hz

resolution and then changed by entering any step size and stepping up
or down in frequency, or use the analog frequency tune control. The
analog frequency tune control will change frequency in automatically
chosen steps proportional to the bandwidth chosen, or in the step size
entered.

HP 3586C

Description
The HP 3586C selective Level Meter is designed for general pu

pose wave analysis applications in the design, manufacture, and
maintenance of electronic systems.

Microprocessor control and HP-developed fractional-N synthesis
provides precise frequency setting and time saving ease-of-use fea
tures, and the HP 3586C is fully HP-IB programmable.

The HP 3586C Selective Level Meter covers the frequency range
from 50 Hz to 32.5 MHz, allowing measurement of audio, sonar, and
other low frequency systems as well as high frequency communica
tions and subsystems. Input impedances of 50, 75, or 600 Qwith 10 kQ
bridging adds measurement flexibility for a wide variety of applica
tions.

Wideband power measurements can be made up to 32.5 MHz and
down to -45 dBm. Measure selectively in LO distortion or LO noise
modes or use USB or LSB for single sideband demodulation of a
carrier.

THO = -46 89 dB OR 0 45 ~

The HP 3586C and an HP computer were used to characterize a
function generator for total harmonic distortion as well as har
monic level.

Tracking Synthesizer
The HP 3586C will operate in the frequency tracking mode with

either the HP 3336C Synthesizer (see page 456) for measurements
up to 20.9 MHz, or the HP 3335A Synthesizer (see page 455) for full
frequency coverage up to 32.5 MHz. The tracking synthesizer will
automatically tune to the frequency programmed on the HP 3586C in
the tracking mode when their HP-lB interfaces are connected togeth
er with a bus cable.

Use the tracking mode to save time in amplitude-only network
analysis or for loop-around measurements in telecommunications sys
tems.
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SIGNAL ANALYZERS
50 Hz to 32.5 MHz Selective Level Meter
Model 3586C (con't)

HP 3586C Specifications
Frequency
Frequency range: 50/75 n unbalanced input, 50 Hz to 32.5 MHz;
600 n Balanced Input, 50 Hz to 108 kHz
Frequency resolution: 0.1 Hz
Center frequency accuracy: ±I x lO-s/year, (±2 x 10 -7/year
with option 004).
Counter accuracy: ± 1.0 Hz in addition to center frequency accura
cy for signals within the 60 dB bandwidth of the IF filter chosen or
greater than -100 dBm (largest signal is measured).
Frequency display: 9 digit LED

Selectivity

3 dB bandwidth,* ± 10%: 20 Hz, 400 Hz, 3100 Hz

* Noise bandwidth is the same as the 3 dB bandwidth

Distortion
Harmonic distortion: -75 dB below full scale, low distortion
mode, above 4 kHz.
Intermodulation distortion: two-tone second and third order, sep
aration 10 kHz to I MHz, - 78 dB below full scale. Either tone ?1O
MHz, -70 dB.

Noise Floor (full scale setting -35 to -120 dBm)
frequency Bandwidth Noise Level

3100 -1l4 dBm
100 kHz to 32.5 MHz

20 Hz, 400 Hz -120 dBm

2kHz to 100 kHz All -IDS dBm

The noise floor for full scale settings of -30 to +25 dBm will be 75 dB
below full scale for> 100 kHz, or 55 dB below full scale for < 100
kHz.

60 dB bandwidth: 3100 Hz BW, ±1850 Hz; 400 Hz BW, ±IIOO
Hz; 20 Hz BW, ±90 Hz
Adjacent channel rejection: 75 dB minimum at ±2850 Hz, 3100
HzBW
Passband flatness ±0.3 dB

Passband Flatness
Bandwidth flatness Range flatness
3100 Hz ±1000 Hz
400 Hz ± 50 Hz ±OJ

20 Hz ± 3 Hz dB

Signal Inputs
Impedance frequency Mating Connector

50175 ohms unbalanced 50 Hz to 32.5 MHz BNC
600 ohms balanced 50 Hz to 108 kHz Dual Banana Plug

0.75 inch Spacing

Return loss: 50/75 n, 30 dB; 600 n, 25 dB
Balance: 600 n; 40 dB
Demodulated Audio Output

Output level: 0 dBm into a 600 n load
Output connector: 1/4" jack, mates with WECO 347.

Wideband power accuracy: after calibration, 100 dB range, aver
age on, -45 to +20 dBm.

$325

$10,000
add $750

add $65
add $35
add $90

*HP-IB cables not supplied. See page 121.

Accessories
HP 1124A: High Impedance Probe

HP 3586C Selective Level Meter*
Opt 004: High Stability Frequency Reference
Opt 907: Front Panel Handles
Opt 908: Rack Flange Kit
Opt 909: Rack Flange & Handle Combination Kit

AUXiliary Signallnputs/Outputs
Tracking output: 0 dBm rear panel tracking output
Ext. reference input: I MHz to 10 MHz or sub-harmonic input.
Reference output: 10 MHz at 8 dBm output (also 10 MHz oven
oscillator on instruments with option 004).
Probe power: front panel dc output for HP active high impedance
accessory probes, (+15, -12 Vdc)
HP-IB Interface Functions: SHI, AHI, T6, L4, SRI, RLl, PPI,
DCI, DTI, CI, C3, C28
Additional outputs: audio, phase jitter and meter output.

Options
Option 004: High stability frequency reference: 10 MHz oven
stabilized reference oscillator improves frequency stability to ±2 x
1O-7/year.

Operating Environment
Temperature: 0° to 55°C
Relative humidity: 95%, 0° to 40°C
Altitude: ~ 15,000 ft., ~4600 metres
Storage environment temperature: -40°C to 75°C
Storage altitude: ~50,000 ft., ~ 15,240 metres
Power: 100/120/220/240 V, +5%, -10%,48 to 66 Hz, ISO VA
Weight: 23 kg. (50 Ib) net; 30 kg. (65 lb) shipping
Size: 177 mm H x 425.5 mm W x 475.5 mm D (7" x 16.75" x 16.75")

General

32.5 MHz
±20 dB I

±.75 dB

600 n Input
dBm

+20 -r-------.,
o ± .35 dB

-80·+----~

10 MHz
±1.0 dB I

± .75 dB

20 kHz

-100 .......------'
20 KHz 18 MHz 32.5 MHz 100 Hz 108 KHz

±2.0 db

±.95 dB

200 Hz

50115 n Inputs
dBm

+20..,----r-----r----.,

0- ±.40 dB ± .20 dB I± .25 dB
-80' 1---+----...1----1

-100.L----..L-------...J
200 Hz

dB Below full Scale Accuracy Correction
oto -20 dB ±.25 dB

-20 to -40 dB ±.50 dB
-40 to -80 dB ±2.0 dB

Amplitude
Measurement range: +20 to -120 dBm
Amplitude resolution: .0 I dB
Level accuracy: 10 dB auto range, low distortion mode, after cali
bration, signal at ± I Hz from center frequency.

* 20 Hz &400 Hz BW below -90 dBm
Level accuracy: 100 dB range (after calibration), add correction to
10 dB auto-range accuracy for dB below full scale. (Not required
when in 10 dB auto-range)

Dynamic Range
Spurious Responses
-110 dBm maximum or the following, whichever is greater:

Image rejection (100-132 MHz): -80 dBc
IF rejection: 15625 Hz, -80 dBc; 50 MHz, -60 dBc
Spurious signals: >1600 Hz offset, >-80 dBc; 300 Hz to 1600
Hz, >-75 dBc
Residual spurious: -110 dBm maximum; <350 Hz, -95 dBm



SIGNAL ANALYZERS
Downloadable Programming Capability

Models 71000 Series, 8566B, 8567A &8568B

• Expand your measurement capability
• Simplify your measurement tasks

The HP 71000, 8566B, 8567A, and 8568B spectrum analyzers give
you built-in capability to store and run programs and to control other
instruments over the HP-IB. Programs written on a computer are
"downloaded" into the analyzer, which stores them in its battery
backed, continuous memory. The computer can then be disconnected,
freeing it for other uses, because the spectrum analyzer alone exe
cutes the downloaded programs (DLPs). Complex tests can be made,
even by a non-expert operator, with immediate results. You now have
an easy-to-use, customized instrument that provides accurate, repeat
able measurements and whose manual operation is friendlier than
ever before.

Automatic Multi-band Coverage
Under the control of a downloaded program, a single HP 71000

spectrum analyzer system can collect data and display results of mul
ti-band coverage. By switching alternately between an RF section and
three external mixer interface inputs, one analyzer can span the fre
quency range from 50 kHz to 75 GHz injust four broad-band sweeps.
The DLP lets you view results from all bands in a single window or
use multiple windows to display close-up sections of interest.

Programmed Efficiency
The following program exerpt directs the spectrum analyzer to

measure Total Harmonic Distortion. A downloaded program like this
executes a complete measurement routine in one easy step. The oper
ator no longer has to manually perform a complex series of measure
ments and computations; the DLP provides repeatable results
automatically,

Customized Menus
Create your own softkey menus for one-button solutions to compli

cated measurement problems. A label on the CRT of an HP 71000
series modular spectrum analyzer indicates what downloaded func
tion or test routine will be executed when the adjacent key is pressed.

Or, develop a menu of measurement routines and load it into the
memory of an HP 8566B, 8567A, or 8568B Spectrum Analyzer.
Then only the shift and number keys are needed to access each
downloaded measurement routine contained in the downloaded
menu.

PLOTTER

HP-IB Control
A downloaded program can automate stimulus-response testing by

using a spectrum analyzer as the HP-IB controller. The DLP directs
the analyzer to set the start and stop frequencies of a synthesized
sweeper, via the HP-IB, to those of the spectrum analyzer. The
downloaded program also regulates the collection and storage of data
by the spectrum analyzer and the transmission of results over the HP
IB directly to a plotter.

REPEAT
CF UP;TS;MKPK HI
ADO THO, THO ,MKP
ADD N,N, I

UNTIL N,GE,5
DIV THe, THO ,FUNDAMENTAL
TEXToTOTAL HARMONIC DISTORTION: •
OSPLY THO ,6 ,3

2~01

2301
240 ~

i501
~601

2701
2901
300 (



SIGNAL ANALYZERS
Spectrum Analyzers, 100 Hz to 300 GHz
Models 85688, 8567A &85668

• 100 Hz to 1.5 GHz coverage with counter accuracy
• 10 kHz to 1.5 GHz coverage at a lower price
• 100 Hz to 300 GHz coverage with synthesizer accuracy
.2 to 22 GHz preselected range
• 10 Hz resoiution bandwidth

HP 85668

The HP 8568B and 8566B are high performance spectrum analyz
ers for bench and HP-IB system use. The HP 8568B operates over a
100 Hz to 1500 MHz frequency range. The HP 8567A operates over
the 10 kHz to 1500 MHz frequency range. It is identical to the HP
8568B in all respects but lower price and reduced RF performance.
The HP 8566B operates over a 100 Hz to 22 GHz range, and has
preselection from 2 to 22 GHz. The HP 8566B frequency range may
be extended to 300 GHz with commercially available mixers. (For
external-mixing information, refer to Product Note 8566A-2 or con
tact your local HP field engineer.)

Each analyzer is designed around its own internal bus and con
trolled by its own microcomputer to yield significant improvements in
operational and data processing features, and flexibility under pro
gram control. Each analyzer contains 16K of RAM for storing mea
surement and data processing routines, which can be created and
stored with or without a controller. The performance specifications
for the HP 8568B, 8567A and 8566B are on pages 662, 668 and 664,
respectively.

Performance
Exceptional frequency stability in both the HP 8568B and 8566B

makes measurements with 10 Hz resolution bandwidths possible. Su
perior spectral purity and narrow resolution let you measure clean
oscillators directly at RF frequencies. The 10 Hz resolution
bandwidth also yields sensitivities to -135 dBm, which makes greater
than 85 dB spurious-free dynamic range achievable. A frequency ref
erence error of 2.5 x 10-7jyear together with the analyzer resolution
and sensitivity allow measurements of unequalled accuracy of small
signals in the presence of large signals.

For applications that don't require the high performance of the
8568B, the 8567A offers the same speed, versatility and automatic
capability as the 8568B, at 11 lower price. Resolution bandwidths from
1kHz to 3MHz give sensitivites to -115 dBm and greater than 75 dB
of spurious-free dyamic range. A frequency reference error of 5 x
10-6jyear gives the frequency accuracy necessary for many ATE sys
tems. Close-in AM measurements (0.5Hz - 25kHz sideband resolu
tion) are made accurately using the Fast Fourier Transform (FFT)
function available on the HP 8566B, 8568B, and 8567A.

Usability
Control settings are conveniently notated on the CRT. To activate

a function, press a front panel key, then select the function value us
ing the knob, step keys, or numeric keyboard.

• Trace markers with amplitude and frequency readout
• 16K of RAM for trace data or custom routines
• Create and run routines without controller
• Plot results with or without controller

HP 85688

Make measurements following conventional "zoom" techniques,
using the center frequency, frequency span, and reference level con
trols. Use the preset function to set all analyzer controls to a conve
nient starting point. Since certain functions are coupled, a calibrated
display is easily maintained. For example, resolution bandwidth and
sweeptime change automatically when frequency span is reduced.

Use the four tunable markers to measure a signal, or to examine
closely a portion of the spectrum. Set a marker at a signal peak to
measure the signal amplitude and frequency, which are notated on
the CRT. Two markers make relative measurements, such as modula
tion or distortion measurements, by displaying the amplitude and fre
quency difference between the markers. Marker information lets you
step between evenly spaced portions of the spectrum, like communi
cation channels or signal harmonics, or "zoom-in" on a portion of the
spectrum. Other marker functions include converting the noise level
at the marker to the RMS noise density normalized to a I Hz
bandwidth.

Once analyzer controls are set, their configuration can be saved in
memory and later recalled to repeat measurements. An internal bat
tery protects memory contents if power fails.

Versatile CRT Display and Plotting Capabilities
All displayed information resides in digital memory which re

freshes the CRT at a flicker-free rate. Display multiple traces to mea
sure residual FM or drift, or to conduct real-time surveillance of a
wide frequency range. The number of traces displayed is limited by
the size of the CRT only. Display titles may be added.

By adding a graphics plotter, system measurements can be plotted
for analysis, documentation, and presentation. Recommended HP-IB
plotters include the 8-pen HP 7550A, the 6-pen 7475A, the 2-pen
7470A and 7090A Measurement Plotting System which records and
annotates analog measurements as well as digital. Plot with or with
out a controller.

Softkey Programming lets you Create the Spectrum
Analyzer Measurement "Personality"

Softkey programming lets you create measurement routines tai
lored to your needs. Stored in the analyzer, they can be executed
when needed as easily as the analyzer's built-in functions. By defining
custom softkeys in the spectrum analyzer, you can create a measure
ment "personality" that makes the analyzer more efficient for your
types of measurements.



Load a keystroke sequence into a softkey from the front panel, us
ing the title function (SHIFf E), or load a keystroke sequence into a
softkey from a computer:

10 OUTPUT 718;"KEYDEF 5,''''''
20 OUTPUT 718;"MKPK HI;TS;MTl;SP200KZ;''''''
30 END

Execute the stored routine pressing three keys:
SHIFf, a number, Hz

Because the HP 8566B, 8567A, and 8568B contain built-in, flow
of-control functions (REPEAT, UNTIL, IF, THEN, ELSE, and
ENDIF), measurement routines can be created and stored without
the use of a computer. This frees computer time for handling other
system components or data processing.

Surveillance Measurement of Multiple Bands Displayed Simul
taneously

Harmonic Distortion Measurement
The HP 8568B, 8567A and 8566B are able to control HP-IB in

struments without a computer connected through the use of softkey
programming. See page 659 for more information on this capability.

Automatic Measurement Capability
Operate the HP 8566B, 8567A and 8568B via the HP Interface

Bus (IEEE Standard 488-1975) to control all front panel functions.
or manipulate or store trace information. The display is accessible for
annotation and graphing purposes.

Analyzer and HP- IB commands are easy to understand. For exam
ple, CF 20 MZ sets the analyzer center frequency to 20 MHz. Built
in firmware features, such as instrument preset, peak search, and
automatic zoom, and flow-of-control commands further simplify
writing software.

New signal processing commands include PWRBW, which calcu
lates power bandwidth of a signal, and PEAKS, which identifies all
responses on the display. The RMS function finds the RMS value of
trace data; MPY multiplies two traces point-by-point.

Flow-of-control functions let you implement your own routines.
Since the analyzer can make more decisions and process more data. a
system controller can devote more time to handling other measure
ment or processing tasks.

FFT. Performs a fast-fourier transform on the analyzer video
signal.

PEAKS. Identifies all responses on the display

PWRBW. Returns the power bandwidth of a signal.

Compatibility and Retrofit for HP 8566A18568A Users
Programs written for the HP 8566A or 8568A will also run on the

HP 8566B and 8568B. The HP 85862A HPL Software PAC and HP
85863A BASIC Software Library are also compatible. If you would
like to enhance your HP 8566A or 8568A with the HP 8566B or
8568B capabilities, contact your Hewlett-Packard service center for
retrofit information.



SIGNAL ANALYZERS
Spectrum Analyzer, 100 Hz to 1500 MHz
Model 8568B
• 100 Hz to 1.5 GHz frequency range
• Frequency counter accuracy
• Powerful firmware feature set

• Direct plot capability
• Enhanced signal processing power
• 16K-bytes of user definable RAM

The HP 8568B Spectrum Analyzer is a high performance spectrum
analyzer for bench and remote operation which covers the 100 Hz to
1.5 GHz frequency range. Frequency stabilized local oscillators and
an internal counter bring unequaled measurement precision to RF
spectrum analysis. Exceptional frequency stability and local oscilla
tor spectral purity enables the use of a 10 Hz resolution bandwidth to
make difficult, close-in sideband measurements on RF signals.

The HP 8568B offers 16K of RAM for user defined routines which
are accessible via HP-JB or from the front panel. This softkey pro
gramming opens new horizons of operator convenience features by
allowing the operator to create measurement routines tailored to his
or her particular application without the need for a controller. The
HP 8568B can also control other HP-IB devices such as printers, sig
nal generators, and power meters via softkey programming. See page
659.

All HP 8568B functions are programmable via HP- IB (IEEE 488
1975). Many high level functions are internally available and return
results instead of data to the controller. This allows the controller to
perform other tasks, thus execution time can be decreased. Friendly
programming codes and easily recognizable mnemonics facilitate
learning the analyzer language.

Programs written for the HP 8566A or 8568A will also run on the
HP 8566B and 8568B. If you have an HP 8566A or 8568A and would
like to enhance your analyzer by adding the capabilities of the "B"
version, retrofit kits are available.

HP 85688 Specifications

Frequency
Displayed Range

Frequency span: 100 Hz to 1500 MHz.
Frequency span accuracy: for spans> I MHz, ±(2% of the indi
cated frequency separation between two points +0.5% span); for
spans ~ 1 MHz, ±(5% of frequency separation +0.5% span).
Center frequency: 0 Hz to 1500 MHz.

Readout accuracy: span ~ 100 Hz: ±(2% of frequency span +
frequency reference error X tune frequency + 10Hz) after adjust
ing freq zero at stabilized temperature.

Start-stop frequency: permissible values must be consistent with
those for center frequency and frequency span.

Readout accuracy: center frequency accuracy + '/2 frequency
span accuracy.

Marker
Normal: frequency at the horizontal position of the tunable marker.

Accuracy: center frequency accuracy + frequency span accuracy
ween the marker and center frequencies.

Frequency count: displays the frequency signal on whose response
the marker is positioned.

Accuracy: for span ~ 100 kHz: frequency reference error X dis
played frequency ±2 X frequency counter resolution. For span
> 100 kHz but ~ I MHz: freq. ref. error X displayed frequency
±(l0 Hz +2 X frequency counter resolution). For span> IMHz:
±(l0 kHz + frequency counter resolution).
Frequency reference error: aging rate <I X 1O-9/day; temp
stability <7 X 10-9,0° to 55°C (after 30 day warm-up).

6: frequency difference between the stationary and tunable mark
ers.

Accuracy: same as frequency span accuracy; in the FREQ
COUNT mode, twice the frequency count uncertainty plus drift
during the period of the sweep (tYPically <10 Hz/minute).

Resolution
Resolution bandwidth: 3 dB bandwidths of 10 Hz to 3 MHz in a
I, 3, 10 sequence.

Bandwidth accuracy: ±10%, 1 MHz to 3 kHz; ±20%, I kHz
to to Hz, 3 MHz bandwidths.
Bandwidth selectivity: 60 dB/3 dB bandwidth ratio: <15:1,3
MHz to 100 kHz; <13:1,30 kHz to 10 kHz; < 11:1,3 kHz to 30
Hz. 60 dB points on 10Hz bandwidth are separated by < 100
Hz.

Stability
Residual FM: <3 Hz peak-to-peak for sweep time :'010 sec; span
<100 kHz, res. bandwidth ~30 Hz, video bandwidth ~30 Hz.
Drift: after I hr. warmup, <10 Hz/min. of sweeptime for spans
~IOO kHz; <100 Hz/min. of sweeptime for 100 kHz < span ~I
MHz; <300 kHz/min. of sweeptime for spans> I MHz.

Spectral Purity
Noise sidebands: >80 dB at frequency offsets ~30 x res.
bandwidth, for res. bandwidths ~ I kHz.
Line related sidebands: >85 dB below the peak of a CW signal.

AmplitUde
Measurement range: -135 dBm to +30 dBm.
Displayed Range

Scale: over a 10 division CRT vertical axis.
Calibration

Log: 10 dB, 5 dB, 2 dB and I dB/division.
Linear: 10% of Reference Level/div when calibrated in voltage.

Fidelity
Log: (over 0 to 90 dB display)

Incremental accuracy: ±O.ldB/dB
Maximum cumulative error: ((rom the reference level)
~±1.0 dB; ~30 Hz resolution bandwidth
<±2.l dB; 10 Hz resolution bandwidth



Price
$34,600

add $200

add $450
add $400

add $60
add $3S0
add $70

add $2500

Ordering Information
HP 85688 Spectrum Analyzer
Opt 001: 75 11 (BNC), 100 kHz to ISOO MHz RF
Input #1
Opt 010: Rack Slide Kit
Opt 400: 400 Hz Power Line Frequency Operation
Opt 908: Rack Flange Kit
Opt 910: Extra Manual
Opt 913: Rack Flange Kit to Mount Instruments
With Handles
HP 8568A + OIK Retrofit Kit

General
Environmental

Temperature: operating O°C to 55°C, storage -40°C to + 7S°C.
Humidity: operating <95% R.H., O°C to 40°C except as noted.
EMI: 8568B conducted and radiated interference is within the re
quirements ofCE03 and RE02 of MIL STD 461A, VDE 0871, and
CISPR pub'n 11.

Power requirements: SO to 60 Hz; 100, 120,220 or 240 volts (+ S%,
- 10%); approximately 450 VA (40 VA in standby). 400 Hz opera
tion is available as Opt 400.
Weight: total net, 45 kg (100 Ib); Display/IF Section, 21 kg (46Ib);
RF Section, 24 kg (54 Ib). Shipping net, 72 kg (158 Ib); Display/IF
Section, 27 kg (60 Ib); RF Section, 32 kg (70 Ib); Manuals and Acces
sories, 13 kg (28 Ib).
Size: 267 H x 42S.5 W x S58.8 mm D (lO.S" x 16.75" x 22").

Output
Calibrator: 20 MHz ±20 MHz x frequency reference error (I X
1O-9/Day), -10 dBm ±0.2 dB; 50 n.
Probe power: +15 V, -12.6 V; 150 rnA max.
Auxiliary (rear panel; nominal values)

Display: X, Y and Z outputs for auxiliary CRT displays. X, Y: I
volt full deflection; Z: 0 to I V intensity modulation, - I V blank.
Recorder

Horizontal sweep output (x axis): 0 V for left edge to + 10 V
for right edge.
Video output (y axis): Increases 100 mV/div from 0 to I V. Out
put impedance :$47511.
Penlift output (z axis): I S V blanking output during retrace.

21.4 MHz IF: SO n, nominally -20 dBm for a signal at the reference
level.
1st La: 2-3.7 GHz, >+4 dBm; SO 11 output impedance.
Frequency reference: 10.000 MHz, 0 dBm; 5011 output impe
dance.

Quasi-peak (rear panel; nominal values)
Video output: 0-2 volts. Output impedance < 13911.
21.4 MHz output: output is nominally - I I dBm (with spectrum
analyzer input attenuator set to 10 dB). 5011 output impedance.

Input
RF Inputs

Input #1: 100 Hz to ISOO MHz, SO 11, BNC connector (Fused); de
coupled.

Reflection coefficient: typically <0.20 (1.5 SWR) to 500 MHz,
<0.33 (2.0 SWR) 500 MHz to 1500 MHz;::: 10 dB input attenua
tion.

Input #2: 100 kHz to 1500 MHz, 5011, Type N connector; ac cou
pled.

Reflection coefficient: typically <0.20 (1.5 SWR); ::: 10 dB in
put attenuation.

La emission: typically <-75 dBm (0 dB RF Atten).
Isolation: >8S dB between inputs.
Also available: input #1, 100 kHz to ISOO MHz, 75 11, BNC con
nector, ac coupled (Opt 001).

Maximum Input Level
AC: continuous power, +30 dBm (I watt); 100 watts, 10 !J.sec pulse
into :::50 dB attenuation.
DC: Input I, 0 volts; Input 2, ±SO volts.

Input attenuator: 70 dB range in 10 dB steps.
Accuracy: ± 1.0 dB over 10-70 dB range.

External frequency reference input (rear panel)
Must equal 10 MHz ±100 Hz, 0 dBm (+ 10 dBm max.), 5011 nominal
input impedance.
Quasi-peak (rear panel; nominal values)

Video input: 0-2 Volts. 13911 input impedance.
21.4 MHz input: input is nominally -II dBm (with spectrum ana
lyzer input attenuator set to 10 dB). SOI1 input impedance.

HP-IB Interface Functions
SHI, AHI, T6, L4, SRI, RLl, PPO, DCI, DTl, CI, C2, C3, Cn.

For more on these codes, refer to the HP-IB section of this catalog.

0-55°C

(±2.0 dB)
(±1.0 dB)

20-30°C

±I.OdB(±1.6dB)
±O,I dB (±0.6 dB)

Linear: ±3% of Reference Level.
Reference Level

Range
Log
+60.0' to -139.9 dBm or equivalent in dBmV, dB !J.V, volts.
Linear
228.6\ volts to 0.22 !J.volts full scale.

Accuracy: the sum of the following factors determines the refer
ence level accuracy. Depending upon the measurement technique
followed after calibration, various of these sources of uncertainty
may not be applicable. An internal error correction function cali
brates and reduces the uncertainty introduced by analyzer control
changes from the error calibration state.

Calibrator uncertainty: ±0.2 dB.
Frequency response (flatness) uncertainty: (with::: 10 dB of
RF attenuation) input #1: ±I dB, 100 Hz to SOO MHz; ±I.SdB
100 Hz to ISOO MHz; input #2: ±I dB, 100 kHz to 1500 MHz.
Amplitude temperature drift: at -10 dBm reference level with
10 dB input attenuation and I MHz resolution bandwidth, ±0.05
dBrC (eliminated by recalibration).
Input connector switching uncertainty: ±0.5 dB.
Input attenuation sWitching uncertainty: ± 1.0 dB.
Resolution bandwidth sWitching uncertainty:2 (referenced to
I MHz bandwidth)---corrected (uncorrected)
Resolution BW 20-30°C 0-55°C
10 Hz ± I.I dB (±2.0 dB) (±4.0 dB)
30 Hz ±0.4 dB (±0.8 dB) (±2.3 dB)
100 Hz to I MHz ±0.2 dB (±0.5 dB) (±2.0 dB)
3 MHz ±0.2 dB (± 1.0 dB) (±2.0 dB)
Log scale switching uncertainty: ±O.I dB corrected (±O.S dB
uncorrected).
IF Gain uncertainty: corrected (uncorrected). Assuming: Refer
ence level calibrated to -10 dBm, 10 dB input attenuation.
Changes in reference level will contribute the following uncertain
ty.
Reference Level
oto -55.9 dBm
10 Hz Res BW
>30 Hz Res BW
=S6.0 to -129.9 dBm
10 Hz Res BW (±2.0 dB)' (±2.5 dB)
:::30 Hz Res BW (± 1.0 dB)' (±1.5 dB)
RF Gain uncertainty (due to 2nd La shift): ±O.l dB corrected
(± 1.0 dB uncorrected)
Error correction accuracy: ±0.4 dB.

Marker
Normal: amplitude at the vertical position of the tunable marker.

Accuracy: sum of calibrator uncertainty, reference level uncer
tainty, and scale fidelity between the reference level and marker
position.
tl.: amplitude difference between the stationary and tunable mark
ers.
Accuracy: sum of scale fidelity and frequency between the two
markers.

Reference Lines (display line and threshold)
Accuracy: sum of calibrator uncertainty, reference level uncertain
ty, and scale fidelity between the reference level and reference line.

Dynamic Range
Spurious responses: for a total signal power :'::-40 dBm at the
input mixer, all image and out-of-band mixing responses, harmonic
and intermodulation distortion products are> 75 dB below the total
signal power for inputs 10 MHz to 1500 MHz; >70 dB below the
total signal power for input signals 100 Hz to 10 MHz.
Average noise level: (displayed) <-13S dBm for frequencies> I
MHz with 10 Hz resolution bandwidth, 0 dB input attenuation, I
Hz video filter.
Video bandwidth: variable from I Hz to 3 MHz in a 1,3,10 se
quence.
Gain compression: <O.S dB for signal levels :'::-10 dBm at the
input mixer.

Sweep
Continuous

20 msec to ISOO sec in I, 1.5, 3, S, 7.S, 10 sequence.
Accuracy: sweep time:,:: 100 sec, ±IO%; > 100 sec, ±20%.
Zero frequency span: I !J.sec full sweep (10 divisions) to 10 msec
full sweep in I, 2, 5 sequence; 20 msec full sweep to 1500 sec full
sweep in I, 1.5,2,3,5, 7.5, 10 sequence.

Accuracy: same as continuous.
Single: sweep ::::20 msec only.
'Maximum input must not exceed +30 dBm (damage level).
'30 kHz and 100 kHz bandwidth switching uncertainty figures only applicable ,;90% relative hU
midity.
'Correction oniy applies over the 0 dBm to -55.9 dBm range.



SIGNAL ANALYZERS
Spectrum Analyzer, 100 Hz to 300 GHz
Model 8566B

• 100 Hz to 22 GHz, external mixing to 300 GHz
• Synthesizer frequency accuracy
• Direct plot capability

• Expanded firmware feature set
• Enhanced signal processing power
• 16K-bytes of user RAM

HP 85668

DESIGNED FDR. ..
SYSTEMS

HP 85668 Specifications

n

1
2
3
4

n Center Frequency
(external mixing)

6 18.6 GHz to 26.5 GHz
8 26.5 GHz to 40.0 GHz
10 40.0 GHz to 60.0 GHz
14 50.0 GHz to 75.0 GHz
18 75.0 GHz to 110.0 GHz

Frequency span: 0 Hz to 22 GHz over 10 division CRT horizontal
axis; variable in approximately 1% increments.

Full span: 0 to 2.5 GHz and 2 to 22 GHz. 2 to 22 GHz is selected
with INSTR PRESET.
Readout accuracy: spans ~ n X 5 MHz, ± 1% of indicated fre
quency separation: spans> n X 5 MHz. ±3% of indicated fre
quency separation.

Frequency
Measurement range: 100 Hz to 22 GHz with internal mixer, dc
coupled input; 18.6 GHz to 110 GHz with the 11970 series external
mixer set; 110 GHz to 300 GHz with commercially available external
mixers.
Displayed Values

Center frequency: 0 Hz to 300 GHz.
Readout accuracy: (AUTO resolution bandwidth after adjust
ing frequency zero at stabilized temperature, and using the error
correction function, SHIFT Wand SHIFT X) spans ~ n X 5
MHz: ±(2% of frequency span + frequency reference error X
center frequency + 10 Hz); spans> n X 5 MHz: ±(2% of fre
quency span + n X 100 kHz + frequency reference error X cen
ter frequency) where n is the harmonic number, depending on
center frequency:

Center Frequency
(internal mixing)
oHz to 5.8 GHz

5.8 GHz to 12.5 GHz
12.5 GHz to 18.6 GHz
18.6 GHz to 22 GHz

The HP 8566B Spectrum Analyzer is a high performance spectrum
analyzer for bench and remote operation which operates from 100 Hz
to 22 GHz using internal mixing. The frequency range may be ex
tended to 110 GHz with the 11970 series external mixers and to 300
GHz with commercially available mixers. (For more information on
external mixing, see Product Note 8566A-2 or contact your local HP
field engineer). A synthesized local oscillator yields counter-like accu
racy at microwave and millimeter wave frequencies. 10Hz resolution
bandwidth an superior frequency stability allow difficult measure
ments such as line-related sideband characterization at 22 GHz.

The HP 8566B offers 16K of RAM for user defined routines which
are accessible via HP-IB or from the front panel. This softkey pro
gramming opens new horizons of operator convenience features by
allowing the operator to create measurement routines tailored to his
or her particular application without the need for a controller. The
HP 8566B can also control other HP-IB devices such as printers, sig
nal generators and power meters via softkey programming. See page
659.

All HP 8566B functions are programmable via HP-IB (IEEE 488
1975). Many high level functions are internally available and return
results instead of data to the controller. This allows the controller to
perform other tasks, thus execution time can be decreased. Friendly
programming codes and easily recognizable mnemonics facilitate
learning the analyzer language.

A unique integrated preselectorjmixer provides high sensitivity
with preselection from 2 GHz to 22 GHz. For example, in a 10 Hz
resolution bandwidth, the sensitivity at 18 GHz is < -119 dBm. Pro
grams written for the HP 8566A or 8568A will also run on the HP
85668 and 8568B.lfyou have an HP 8566A or 8568A and would like
to enhance your analyzer by adding the capabilities of the "B", re
trofit kits are available.



Cumulative
over 0 to 90 dB display

± 1.0 dB 2 30 Hz Resolution BW
±2.1 dB 10 Hz Resolution BW

Incremental
±O.I dB/dB

preselector tracking optimized with MARKER PRESELECTOR
PEAK function.
An internal error correction function calibrates and reduces the uncer
tainty introduced by analyzer control changes from the error calibration
state (-7 dBm reference level, and 100 MHz center frequency) when
SHIFT Wand SHIFT X are executed just prior to the signal measure
ment (i.e. at the same temperature) within 20-30°C. range.

Calibration uncertainty: ±0.3 dB.
Frequency response (flatness) uncertainty: ±0.6 dB, 100 Hz to
2.5 GHz; ±1.7 dB, 2.0 GHz to 12.5 GHz; ±2.2 dB, 12.5 GHz to 20
GHz; ±3.0 dB, 20 GHz to 22 GHz; for 10 dB attenuator setting. Cu
mulative flatness ±2.2 dB, 100 Hz to 20 GHz. COUPLED FUNC
TION not required as long as display remains calibrated.
Amplitude temperature drift: at -10 dBm reference level with 10
dB input attenuation and I MHz resolution bandwidth. ±0.03 dB;CC
(eliminated after recalibration).
Scale Fidelity

Log

Start/stop frequency:
Readout accuracy: same as center frequency.
Frequency reference error: < I x 10 -9/day and <2.5 X
10 -7/year.

Resolution
Resolution bandwidth: 3 dB bandwidths of 10Hz to 3 MHz in a
1,3,10 sequence. Bandwidth may be selected manually or coupled
to frequency span.
Bandwidth accuracy: calibrated to: ±20%, 3 MHz to 10 Hz;
±IO%, I MHz to 3 kHz.
Bandwidth selectivity: 60 dB/3 dB bandwidth ratio: < 15: I, 3
MHz to 100 kHz; < 13: 1,30 kHz to 10kHz; <II: 1,3 kHz to 30 Hz.
60 dB points on 10 Hz bandwidth are separated by <100 Hz.

Stability
Residual FM (typical): for fundamental mixing (n = I); < 50 kHz
peak-to-peak, frequency span 25 MHz; <200 Hz peak-to-peak, fre
quency span:O;5 MHz; <5 Hz peak-to-peak, frequency span <100
kHz; <0.2 Hz peak-to-peak, frequency span <5 kHz.
Drift (typical): after 1 hour warm-up at stabilized temperature.
COUPLED FUNCTION not required.

Amplitude
Measurement range: -134 dBm to +30 dBm.
Display Range:

Scale: over a 10 division CRT vertical axis with the Reference Lev
el at the top graticule line.

Frequency Span Center Frequency Drift
< 100 kHz < 10 Hz/minute of sweeptime

100 kHz to 5 MHz <500 Hz/minute of sweeptime
25 MHz <5 kHz/minute of sweeptime

Because the analyzer is phase locked at the beginning of each
sweep, drift occurs only during the time of one sweep.

± 1.0 dB (± 1.6 dB)
odB (±0.6 dB)

Linear: ±3% of reference level
Resolution bandwidth switching uncertainty2: referenced to 1
MHz bandwidth, corrected (uncorrected).l

Resolution BW Uncertainty
10 Hz ±1.1 dB (±2.0 dB)
30 Hz ±OA dB (±0.8 dB)

100 Hz to 1 MHz ±0.2 dB (±0.5 dB)
3 MHz ±0.5 dB (± 1.0 dB)

Log scale switching uncertainty: corrected (uncorrected). ±O.I
dB (±0.5 dB).
IF gain uncertainty: corrected (uncorrected). Assuming the internal
calibration signal is used to calibrate the reference level at -10 dBm
and the input attenuator is fixed at 10 dB, any changes to the reference
level function value from -10 dBm will contribute IF gain uncertainty.

Range Uncertainty
oto -55.9 dBm

10 Hz Resolution BW
:::30 Hz Resolution BW
-56.0 to -129.9 dBm'
10Hz Resolution BW ±2.0 dB (±2.0 dB)

:::30 Hz Resolution BW ± 1.0 dB (± 1.0 dB)
The range values change with different input attenuator settings. Each
10 dB decrease (or increase) in the amount of input attentuation at the
time of calibration and measurement will cause a corresponding 10 dB
decrease (increase) in absolute reference level settings described above.
RF gain uncertainty: corrected (uncorrected) 0 dB (±0.2 dB). The
gain change between preselected and non-preselected bands.
Error correction: ±OA dB

When the error correction function is used (SHIFT Wand SHIFT
X), amplitude uncertainty is introduced because additional IF gain is
used to offset errors in the switching of resolution BW, amplitude scales
and RF gain.

Dynamic Range
Spurious responses: (signals generated by the analyzer due to input
signals). For signals :0;-40 dBm all harmonic and intermodulation dis
tortion >70 dB below input signal.

Second order harmonic distortion: for mixer levels:,:: -40 dBm:
<-70 dBc, 100 Hz to 50 MHz; <- 80 dBc, 50 MHz to 700 MHz;
<- 70 dBc, 700 MHz to 2.5 GHz. For mixer levels :':: -10 dBm:
<-100 dBc, 2 to 22 GHz.

'Maximum input must not exceed +30 dBm (damage ievel).
2Accoun1ed for under Error Correction Accuracy.
'Uncorrected values apply over 20-30'C range.
'Correction only applies over the 0 dBm to 55.9 dBm range.

Cumulative
<±1.0 dB max over 0 to 80
dB display, 2D---30°C.
< ± 1.5 dB max over 0 to 90
dB display.

Incremental
±O.l dB/dB over
oto 80 dB display

Calibration
Log: 10 dB/div for 90 dB display from Reference Level.

5 dB/div for 50 dB display d d f
2 dB/div for 20 dB display expan e rom
I dB/ div for 10 dB display Reference Level

Linear: 10% of Reference Level/div when calibrated in voltage.
Fidelity

Log

Linear: ±3% of Reference Level
Reference Level

Range
Log: + 30.0 to -99.9 dBm or equivalent in dBmV, dB/LV, Volts
Readout expandable to +60.0' volts to -119.9 dBm (-139.9 dBm for
< I kHz resolution bandwidth) using SHIFT l.
Linear: 7.07 volts to 2.2 /Lvolts full scale. Readout expandable to
223.6' volts to 2.2 /Lvolts (0.22 /Lvolts for < I kHz resolution
bandwidth) using SHIFT 1.

Accuracy: the sum of the following factors determines the accuracy of
the reference level readout. Depending upon the measurement technique
followed after calibration with the CAL signal, various of these sources
of uncertainty may not be applicable. Specifications are with the

Spectral Purity
Noise sidebands: >85 dB below the peak of a 5.8 GHz CW signal
at I kHz offset; > 79 dB typical for 12.5 GHz signal; > 75 dB typical
for 18.6 GHz signal; > 73 dB typical for 22 GHz signal; all for resolu
tion bandwidth :0; 100 Hz.
Power line related sidebands; >80 dB below the peak of a 5.8
GHz CW signal, <360 Hz offset.



SIGNAL ANALYZERS
Spectrum Analyzer, 100 Hz to 300 GHz
Model 8566B (cont.)

Third order intermodulation distortion: third order intercept
(TOI): >+5 dBm, 100 Hz to 5 MHz; >+7 dBm, 5 MHz to 5.8 GHz;
>+5 dBm, 5.8 to 18.6 GHz; >+5 dBm (typical), 18.6 GHz to 22
GHz; > +5 dBm (typical), 2 to 22 GHz for> 100 MHz signal separa
tion.
Image responses: (due to input signals 642.8 MHz above or below
the tuned frequency) <-70 dBc, 100 Hz to 18.6 GHz; <-60 dBc,
18.6 GHz to 22 GHz.
Multiple responses: (due to the input signal mixing with more
than one L.O. harmonic) <-70 dBc, 100 Hz to 22 GHz.
Out-of-band responses: (due to input signals outside the
preselector's frequency span) <-60 dBc, 2 to 22 GHz.

Residual responses: (signals displayed by the analyzer independent
of input signals) With 0 dB input attenuation and no input signal:
<-100 dBm, 100 Hz to 5.8 GHz; <-95 dBm, 5.8 GHz to 12.5 GHz;
<-85 dBm, 12.5 GHz to 18.6 GHz; <-80 dBm, 18.6 GHz to 22 GHz.
Gain compression: < 1.0 dB, 100 Hz to 22 GHz with 5-5 dBm at
input mixer.
Average noise level: with 0 dB input attentuation and 10 Hz resolu
tion bandwidth. <-95 dBm, 100 Hz to 50 kHz; <-112 dBm, 50 kHz
to 1.0 MHz; < -134 dBm, 1.0 MHz to 2.5 GHz; <-132 dBm, 2.0 GHz
to 5.8 GHz; <-125 dBm, 5.8 GHz to 12.5 GHz; <-119 dBm, 12.5
GHz to 18.6 GHz; <-114 dBm, 18.6 GHz to 22 GHz.

Video bandwidth: post detection low pass filter used to average
displayed noise bandwidth variable from I Hz to 3 MHz in a 1,3,10
sequence. Video bandwidth may be selected manually or coupled to
resolution bandwidth.

Reference Lines
Display line: movable horizontal line with amplitude readout.
Threshold: movable horizontal trace threshold with amplitude read
out.
Accuracy: equals the sum of calibrator uncertainty, and scale fidelity
between the reference level and reference line.

Marker
Marker functions are the same as the HP 8568B with the exception of

frequency count. (Page 662).
Preselector peak: with the marker at the peak of a displayed input
signal, preselector peak automatically adjusts preselector tracking for
maximum response.

Sweep
Trigger, continuous and single are the same as the HP 8568B, pages 662
and 663.

AC: + I0 dBm, continuous power, from 50 fl source.
DC: 20 volts with rise time of < I volt/,",sec.

Sensitivity: -30 dBm at 321.4 MHz produces full-scale CRT deflec
tion ± 1.0 dB when KSU has been executed.

Quasi-Peak (rear panel; nominal values)
Video input: 0--2 Volts. 139fl input impedance.
21.4 MHz input: input is nominally -II dBm (with spectrum analyz
er input attenuator set to 10 dB). 50fl input impedance.

Output
Calibrator: 100 MHz ± (frequency reference error). -10 dBm ±0.3
dB, 50 fl impedance.
Auxiliary
Auxiliary outputs are the same as the HP 8568B, page 663.
21.4 MHz IF (rear panel): a 50 fl, 21.4 MHz output related to the RF
input to the analyzer. In log scales, the IF output is logarithmically re
lated to the RF input signal; in linear, the output is linearily related. The
output is nominally -20 dBm for a signal at the reference level.
Bandwidth is controlled by the analyzer's resolution bandwidth setting;
amplitude controlled by the input attenuator, and IF step gain positions.
IF Output (front panel)

Maximum Input Level
AC: + 10 dBm, continuous power, from 50 fl source.
DC: 20 volts with rise time of < I volt/ f.Lsec.

1st LO output (front panel): 2.3 to 6.2 GHz, >+5 dBm., 50 fl output
impedance (nominal).
Frequency reference (rear panel): >-5 dBm, 50 fl output impe
dance
Sweep pius tune outpul (rear panel): -I volt per GHz 10 kfl mini
mum load.
10 MHz output (rear panel): > - 5 dBm, 50 fl output impedance.
Sweep pius tune output (rear panel): -1.0 volt per GHz of tune
frequency, > 10 kfl load.
Accuracy: -I V/GHz ±20% ±IO mV.
Quasi-Peak (rear panel; nominal values)

Video output: 0-2 volts. Output impedance> 10 fl.
21.4 MHz output: output is nominally -II dBm (with spectrum ana
lyzer input attenuator set to 10 dB). 50fl input impedance.

HP-IB Interface Functions
SHI, AHI, T6, L4, SRI, RLI, PPO, DCI, DTi, CI, C2, C3, C28.
For more on these codes, refer to the HP-IB section of this catalog.

General
Environmental

Temperature: operating O°C to 55°C, storage -40°C to + 75°C.
Humidity: operating <95% R.H., DoC to 40°C except as noted.
EMI: conducted and radiated interference is within the requirements
of CE03 and RE02 of MIL STD 461A, VDE 0871, and
CISPR pub'n II.

Power requirements: 50 to 60 Hz; 100, 120, 220, or 240 volts (+ 5%,
-10%); approximately 650 VA (40 VA in standby). 400 Hz operation is
available as Opt 400.
Weight: total net 50 kg (112Ib): Display/IF Section, 21 kg (47Ib); RF
Section, 24 kg (53Ib). Shipping, Display/IF Section 31 kg (69Ib); RF
Section 39 kg (87 Ib).
Size: 267 H x 425.5 W x 598.5 mm D (10.5" x 16.75' x 23.56*).

Sweeptime
Zero Frequency Span

With digital storage: 20 msec full sweep to 1500 sec full sweep n 
I% increments.
Without digifal storage: I f.Lsec full sweep to 10 msec in I, 2, 5
sequence.
Marker (sweeps >20 msec only)

Normal: displays time from beginning of sweep to marker position.
~: displays time difference between stationary and tunable marker.

Input
RF input: 100 Hz to 22 GHz, precision female type N connector, de
coupled.

SWR (typical): 1.2, 100 Hz to 2.5 GHz; 1.5,2 GHz to 5.8 GHz; 1.9,
5.8 GHz to 22 GHz; with 10 dB input attenuation.
LO emission (typical): <-80 dBm when preselected; <-90 dBm
when not preselected.
Maximum Input Level

AC: +30 dBm (I watt), continuous power.
DC: < 100 rnA current damage level.

Input attenuator: 70 dB range in 10 dB steps.
Accuracy: ±1.0 dB over 10--70 dB range.

IF Input
Maximum Input Level

Ordering Information
UP 85668 Spectrum Analyzer
Opt 010: Rack Slide Kit
Opt 400: 400 Hz Power Line Frequency Operation
Opt 908: Rack Flange Kit
Opt 910: Extra Manual
Opt 913: Rack Flange Kit to Mount Instruments with
Handles
HP 8566A+OIK Retrofit Kit

Price
$55.000

add $450
add $400

add $60
add $350

add $70

$2500



SIGNAL ANALVZERS
Automatic Spectrum Analyzers, 100 Hz to 22 GHz

Models 85668, 85678 &85688

• H P 9000 Series 200 computer for powerful computer
capability

• ,A,ssortment of printers ana plotters to choose from

HP 85688

• Software to minimize program development time
• Ease of operation via HP-IB
• 16K of analyzer RAM for user-defined routines

~tlfi~. :
SYSTEMS

Printer:
Plotter:
Software:

The HP 8566S, 8567S and 8568S Automatic Spectrum Analyzers
are systems based on the HP 8566B, 8567A and 8568B Spectrum
Analyzers respectively, They are ideal for automatic systems applica
tions due to their synthesized local oscillators, full programmability,
direct and indirect plotter output, high level firmware function set,
and 16,000 bytes of non-volatile memory for user-defined routines,
Each system has an HP 9000 Series 200 Desktop Computer, which
has the powerful Motorola MC68000 16-bit microprocessor and up to
2 megabytes of main memory, System Software is available in
BASIC language, A wide variety of HP-IB printers and plotters are
available for this system to provide the user with a great deal of flexi
bility to tailor the system for his or her needs. Operator training is
available through the HP 8566A +24D or 8568A +24D Spectrum
Analyzer Operation Course which is an intensive 4-day course that
illustrates basic programming techniques for remote operation of
these two spectrum analyzers. Course size is purposely kept small and
hands-on operation is emphasized to facilitate getting the full benefits
of the course. The frequency range of the HP 8566S can be extended
above 22 GHz by using external mixers. (See page 697 for more in
formation on the HP I 1970 series mixers.)

distortion and sensitIvity characteristics. Subprogram *OPT
RANGE will automatically compute the optimum value of attenua
tion and set the spectrum analyzer's atlenuator accordingly. Thus, by
including *OPT-RANGE as part of the program, a user no longer
needs to be concerned with the details of this aspect of the measure
ment. The system software comes on a 51/4 inch flexible disc (31/2-inch
discs are also available) for use with an HP Series 200 computer. Also
included is a manual which provides extensive documentation and
line- by-line annota tion of each program.

Major System Components
Spectrum Analyzer: HP 8566B, 8567 A, or 8568B
Desktop Computer: HP Series 200, Model 216, 226, or

236
HP 2671 A, 2671 G, or 2673A
HP 7090A, 7470A, 7475A. or 7550A
85863A (BASIC) for HP 8566B and
8568B only

Operation Training Course: HP 8566A +24D or 8568A +24D

HP 8568S Automatic Spectrum Analyzer (HP 8568B $0
based system)

For complete ordering information, prices, delivery, and available
options, contact your local HP field engineer.

8ystem Software
System software is available for the HP 8566B and 8568B in

BASIC (HP 85863A Software Library) for maximum flexibility.
This software pack supplies high level routines (subprograms) to aid
the system programmer in developing custom programs for specific
applications. In effect, the software library acts as extensions of the
spectrum analyzer's built-in firmware, thus enabling a user to write
on a more conceptual level. For example, many measurements require
the maximum amount of dynamic range available on the spectrum
analyzer, given its current settings of center frequency, resolution
bandwidth, and the maximum input level expected, Choosing the cor
rect value of input attenuation which will result in the greatest dy
namic range normally requires knowledge of the spectrum analyzer's

Ordering Information

HP 85668 Automatic Spectrum Analyzer (HP 8566B
based system)

HP 85678 Automatic Spectrum Analyzer (HP 8567A
based system)

Price

$0

$0



SIGNAL ANALVZERS
Spectrum Analyzer, 10kHz to 1500 MHz
Model 8567A

• EMI measurement capability
• Close-in, accurate AM analysis
• Automatic signal monitoring
• Accurate, cost-effective component testing

• Direct plot capability
• Counter-like synthesis
• Powerful signal and trace processing functions
• Storage and execution of custom measurement

routines

~
ESIGNED~OR. .•

SYSTEMS e

HP 8567A

The HP 8567A RF Spectrum Analyzer offers the performance and
speed necessary for most bench and ATE uses at an affordable price.
It covers the 10 kHz to 1.5 GHz frequency range. Difficult, close-in
amplitude modulation measurements (0.5 Hz to 25 kHz) are made
accurately, even in the presence of angle modulation, by using the
Fast Fourier Transform (FFT) function, one of the many powerful
HP 8567A firmware features.

Custom measurement routines are stored in the HP 8567A's 16K
of RAM and executed via HP-IB or from the front panel. These cus
tom routines open a new horizon of operator convenience, allowing
the operator to create measurement routines tailored to his or her
particular application; routines that can be run without a computer.

The HP 8567A fits into many application areas. This cost-effective
spectrum analyzer is ideal for EMI testing, and you can turn the HP
8567A into a CISPR* receiver by combining it with the HP 85650A
Quasi-Peak Adapter and 85685A RF Preselector. Automate MIL
STD and commercial EMI measurements with the HP 85864B EMI
Measurement Software. Perform spectrum monitoring and broad
band surveillance automatically by using the HP 8567A with the HP
85865A Signal Monitoring Software. Add scalar measurement capa
bility to the HP 8567A at minimal cost using the HP 8444A Option
059 Tracking Generator.

HP 8567A Specifications
Frequency
Frequency range: 10kHz to 1500 MHz
Frequency readout accuracy: ±(2% of frequency span + frequen
cy reference error x tuned frequency + 10 Hz) in AUTO resolution
bandwidth at stabilized temperature using the error correction func
tion.
·C.I.S.P.R. is a specification for radio interference measuring apparatus and measurement meth
ods.

Frequency reference accuracy: Aging rate < 5 x 10-6jyear; tem
perature stability < I x 10-5 over 5° - 55°C
Frequency span: Range 100 Hz to 1500 MHz in approximately 1%
increments

Accuracy: spans > I MHz, ±(2% of frequency separation be
tween two points + 0.5% span); spans ~ I MHz, ±(5% of frequency
separation + 0.5% span)

Markers
Normal: same as HP 8568B (page 663)
Frequency count: displays the frequency signal on whose re
sponse the marker is positioned.

Accuracy: spans ~ I MHz. ± (frequency reference error x dis
played frequency) ±(IO Hz + 2 x frequency counter resolution);
spans> I MHz, ±(IO kHz + frequency counter resolution)

Delta: same as HP 8568B (page 663)
Resolution bandWidths: (-3 dB) Range I kHz to 3 MHz adjusta
ble in a 1,3, 10 sequence. AM sideband resolution is typically 0.5 Hz 
25 kHz using the FFT function.

Accuracy: ±20%
Selectivity: (60dBj3dB) I kHz to 30 kHz, < 13:1;100 kHz to 3
MHz, 15:1

Video bandwidth: Range 1 Hz to 3 MHz in 1,3, 10 increments
Stability

Residual FM: 100 Hz peak-to-peak for sweep time ~ 10 seconds,
span < 100 kHz. resolution bandwidth I kHz, video bandwidth
<30 Hz.
Frequency drift (after I hr. warmup at stabilized temperature):
spans ~ I kHz, < 100 Hz per minute of sweeptime; I kHz< span
~I MHz, < I kHz per minute of sweeptime; spans> 1 MHz, <
300 kHz per minute of sweeptime

Spectral purity: > 75 dBc, 30 kHz offset, 1 kHz resolution
bandwidth.



External frequency reference input: 10 MHz ± 100Hz, 0 dBm to
+ 10 dBm (rear panel); input impedance (nominal) 50 fl
Quasi-peak: (rear panel, nominal values)

Video input: 0 to 2 volts, 139 fl input impedance
21.4 MHz IF input: -11 dBm with 10 dB input attenuation, 50 fl
input impedance

Outputs
Calibrator: 20 MHz ±(frequency reference error x days since cali
bration), -10 dBm ±0.2 dB, 50 fl
Auxiliary: same as HP 8568B (page 663)
Direct plot output: Plots trace, graticule, and annotation shown on
the CRT to an HP-IB plotter. Plotter must be set to address 705 and a
computer should not be connected.
21.4 MHz IF: -20 dBm for a signal at the reference level
1st LO: 2 - 3.7 GHz, > +4 dBm, output impedance 50 fl
Frequency reference output: 10 MHz, 0 dBm (nominal), output
impedance 50 fl
Quasi-peak: (rear panel, nominal values)

Video output: 0 - 2 Volts, output impedance < 139 fl
21.4 MHz IF output: -11 dBm with 10 dB input attenuation, out
put impedance 50 fl

General
Environmental

Temperature: Operating 5°C to 55°C, storage -40°C to + 75°C
EMI: Conducted and radiated interference is within the require
ments of Class Ale, RE02 of MIL STD 461B, VDE 0871, and
CISPR pub'n 11.

Warm-up time
Operation: Requires 30-minute warm-up from cold start, 5° 
55°C.
Frequency reference: Aging rate attained after I hr. from cold
start at 25°C. Frequency is within 5 x 10 -5 0 f final stabilized fre
quency within 30 minutes.

Power requirements: 50 - 60 Hz; 100, 120,220 or 240 volts (+5%,
-10%),450 VA (approximately), 40 VA in standby. 400 Hz availa
ble as Option 400
Battery storage: Lithium battery holds information in RAM for
typically 1 year.
Physical size characteristics

Net weight: Total, 45 kg (100 lb.); IF-Display Section, 21 kg (47
lb.); RF Section 24 kg (53 lb.)
Shipping: IF-Display Section, 27 kg (60 Ib.);RF Section 32 kg (70
lb.)
Outside dimensions: 267 mm high x 425.5 mm wide x 558.8 mm
deep; (10.5" x 16.75" x 22")

Interface codes: SHI, AHI, T6, L4, SRI, RLl, PPO, DCI, DTI,
CI, C2, C3, C27.

Amplitude
Total amplitude range: -115 dBm to + 30 dBm
Maximum safe input power: AC Average Continuous, +30 dBm
(+137 dB",V, I watt); pulse power, 100 watts for 10 ",sec pulse, ?:50
dB attenuation; DC 0 volts (DC coupled)
Displayed average noise level: -115 dBm for frequencies > 1
MHz, -92 dBm for frequencies < I MHz but> 50 kHz. (1 kHz res.
bandwidth, 0 dB input attenuation, 1 Hz video filter)
Gain compression level: <1.0 dB for signal levels :<;;-10 dBm at
input mixer.
Display: 10-division CRT vertical axis.

Calibration: Log 10, 5,2 and 1 dB/division; Linear 10% of refer
ence level/division when calibrated in voltage.

Spurious responses: >70 dB below total signal power for mixer
levels ~ -40 dBm
Reference level range: Log, +60.0 to ~119.9 dBm; Linear 223.6
Volts to 2.2 '" Volts full scale (maximum input must not exceed +30
dBm.)
Amplitude accuracy: The sum of the following factors determines
the accuracy of the reference level readout. Depending upon the mea
surement technique followed after calibration, some of these sources
of uncertainty may not be applicable. An internal error correction
function reduces the uncertainty introduced by analyzer control
changes from a state defined during the calibration of the instrument.
Uncorrected values given in parentheses are typical values.

Frequency response: ±1 dB (?:IOdB RF attenuation)
Calibrator uncertainty: ±0.2 dB
Amplitude temperature drift: ±0.5 dBrC (eliminated by re
calibration) with -10 dBm reference level, 10 dB input attenua
tion, I MHz resolution bandwidth
Resolution bandwidth switching uncertainty': ±0.2 dB, (±1.0
dB uncorrected) Reference bandwidth is I MHz, 20° - 30°C
Log scale switching uncertainty: ±0.1 dB, (±1.0 dB uncor
rected)
IF gain uncertainty: Assuming the internal calibration signal is
used to calibrate the reference level at -10 dBm and the input at
tenuator is fixed at 10 dB, any changes in reference level in the
following ranges will contribute to IF gain uncertainty: corrected
(uncorrected)

Reference Level 20° - 30°C 5° - 55°C
oto -55.9 dBm ±O.ldB (±0.7dB) (±l.1dB)
-56.0 to -119 dBm ±1.OdB(±l.ldB) (±1.6dB)

RF attenuator switching uncertainty: ± 1.0 over 10 to 70 dB range
Scale fidelity

Log:
Incremental accuracy: ±O.I dB/dB over 0 to 80 display
Maximum cumulative error: ± 1.0 dB over 0 to 80 dB display,
20° to 30°C; ± 1.5 dB over 0 to 90 dB display

Linear: ±3% of Reference Level
Error correction accuracy: ±0.4 dB (applicable when controls are
changed from the calibration state)
Markers: same as HP 8568B (page 663).
Reference lines: same as HP 8568B (page 663).

Sweep
Sweep time: same as HP 8568B (page 663).

Inputs
RF input: 10 kHz to 1500 MHz, 50 ohm, Type N connector, de cou
pled

Reflection coefficient: <0.20(1.5SWR) (typical value, ?:10 dB
input attenuation)

Also available: 10 KHz to 15.00 MHz, 75 ohm, BNC connector, dc
coupled (Option 001).

Maximum input level: AC, Continuous power, + 30 dBm (l watt);
Pulsed power (10 ",sec pulse into ?:50 dB input attenuation). 100
watts; DC, 0 volts

Input attenuator: Range, 10 dB to 70 dB in 10 dB steps
Accuracy: ± 1.0 dB
Damage level: +30 dBm

External sweep trigger input: 2.4 to 5 volts (rear panel); input im
pedance (nominal) 139 fl
'30 kHz and 100 kHz bandwidth switching uncertainty is only applicable $90% relative humidity.

Ordering Information
HP 8567A Spectrum Analyzer
Opt 001: 75 Ohm (BNC), 10 kHz to 1500 MHz
Opt 400: 400 Hz Power Line Frequency Operation
Opt 908: Rack Flange Kit
Opt 913: Rack Flange Kit to Mount Instruments

with Handles
Opt 010: Rack Mount Slide Kit
Opt 910: Extra Manual
Accessories

HP 85650A Quasi-Peak Adapter
HP 85685A RF Preselector
HP 8444A Option 059 Tracking Generator
HP 8447D Preamplifier (0.1 to 1300 MHz)
Transit Case

RF section PIN 1540-0662
IF section P/N 1540-0663

Software
HP 85864B EMI Software
HP 85865A Signal Monitoring Software

Price
'527.000

200
400

60

70
450
350

4.980
20,035
4.760
1.100

625
625

3.020
3.0:W



SIGNAL ANALYZERS
Signal Monitoring Software
Model 85865A

Automates the HP 8566B, 8567A and 8568B Spectrum Analyzers for
• Operator-controlled or unattended long-term signal monitoring
• Broad band surveillance and signal intelligence
• Communication system testing and maintenance

~
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Typical system configuration using HP 85865A Signal Monitoring Software

Powerful Graphics
Powerful display formats transform your system's console into an

effective tool to analyze and manipulate data. View multiple
bands-up to four at one time-in the frequency as well as the time
domain. A "parameter summary" displays such measured signal pa"
rameters as pulse width, modulation format, pulse repetition interval,
amplitude, and frequency. For a time profile of a particular band, use
the three dimensional "raster" display of frequency, amplitude, and
time. The "histogram" options provide information on band usage,
and the "timegram" reports signal data as a function of time. The
"timegram summary" displays statistics on percent occupancy, maxi
mum frequency and amplitude, and average message length of
two-way communication signals at specific frequencies. Transfer all
display formats directly to an HP-IB X-Y plotter or HP-IB printer
for customized hard-copy output.

The HP 85865A Signal Monitoring Software, written in Pascal
3.0, requires an HP 8566B (100 Hz to 22 GHz), HP 8567A (10kHz
to 1.5 GHz), or HP 8568B (100 Hz to 1.5 GHz) Spectrum Analyzer
and a compatible computer. For pulse analysis, a waveform recorder
must be added to the system, and it is recommended that your com
puter contain at least I Mbyte of memory. Contact your nearest HP
field representative for a complete list of accessories, including mass
storage devices, printers, and plotters. Hardware can be ordered as a
single shipment using the "S" system. See page 667.
Minimum System Components:

Spectrum Analyzer HP 8566B, 8567A or 8568B
Computer HP Series 200, Models 236A/C/S/CS

Technical or 220A Modular

Increase the power and flexibility of your HP 8566B, 8567A, or
8568B Spectrum Analyzer for signal monitoring and broadband sur·
veillance. The HP 85865A Signal Monitoring Software automates
your system for site surveillance applications and long-term attended
or unattended monitoring operations. Menu options allow you to store
command sequences and set the time of program execution. Monitor
up to ten frequency bands of interest and measure percent occupancy
using the software's frequency histogram display. A multiband dis
play option lets you view four selected bands at one time on the ana
lyzer's CRT, and you can easily obtain hard copy of statistical
information on band usage and transmission length using your sys
tem's printer or plotter. Signal data, collected continuously or at in
tervals over long periods of time, are stored with date and time
included to provide comprehensive reports on ambient signal activity.

Diverse Applications
The HP 85865A Signal Monitoring Software offers advantages in

areas requiring long-term monitoring of signal environments. For ex
ample, to maintain quality over the lifetime of a communication sys
tem, the program provides information on current band usage for
management of the frequency spectrum, and on signal parameters to
assure that transmissions meet specified tolerances. A "task
scheduler" directs the spectrum analyzer to execute a file of com
mands at a given time, enabling completely automatic, unattended
testing. Large blocks of data are stored and retrieved easily with a
Hewlett-Packard Winchester disc drive added to your system.

For surveillance operations, the software's run-mode options per
mit the spectrum analyzer to automatically "search" a defined band,
tune to a signal, measure frequency and amplitude, and determine
modulation format. Data can be reported selectively: set an "alarm"
to notify you when signals meet pre-determined characteristics, or
construct a "signal mask" to prevent unwanted signals from being
reported. Adding the HP 5180A Waveform Recorder to your system
lets you measure pulse parameters including pulse width, pulse repeti
tion interval, peak power, and average power for use in radar detec
tion and system testing.

Ordering Information
HP 85865A Signal Monitoring Software (specify one
option)
Option 655 (51/4 inch discs)
Option 630 (3 1/4 inch discs)

Price
$3020

$0
$0



SIGNAL ANALYZERS
Spectrum Analyzer/CISPR EMI Receiver 10kHz to 1.5GHz

Model 8574A

• Meets CISPR Publication 16* requirements
• Performs VDE and FCC Compliance Tests

Typical HP 8574A Configuration with additional Controller

• Makes diagnostic EMI measurements
• Automates VDE, FCC, and MIL-STD EMI tests

e
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'CISPR Publication 16 is the Comite International Special des Perturbations Radioelectrique
specification tor radio interterence measuring apparatus and measurement methodS.

elect the HP 85864B EMI Measurement Software, which features an
easy-to-use menu structure that leads you through EMI measure
ments from initial setup to final results. Choose from a library of
FCC, VDE, and MIL-STD emission tests, or design your own. Re
sults can be annotated and notes generated as part of your test docu
mentation, and subroutines can be added to the software for
automatic control of your EMI accessories.

EMI accessories available for FCC, VDE, and MIL-STD tests fea
ture a LISN for commercial conducted measurements and current
probes for MIL-STD conducted emission requirements. Transducer
kits contain magnetic and electric field antennas for radiated emission
testing from 10kHz to 10 GHz. Other EMI accessories include
preamplifiers, printers, plotters, and a system cabinet.

The new HP 8574A Spectrum Analyzer/CISPR EMI Receiver is
designed for making fast, accurate EMI measurements. With im
proved sensitivity and overload protection, this powerful receiver
meets CISPR Publication 16* recommendations as well as require
ments of the FCC and VDE. And, because a versatile HP 8568B
Spectrum Analyzer forms the heart of this system, full EMI diagnos
tic capabilities aid you throughout a product's evolution, from design
stages to completion of final commercial and MIL-STD qualification
tests.

CISPRJEMI Receiver Features and More
To meet CISPR Publication 16 specifications, the HP 85650A

Quasi-Peak Adapter provides the HP 8574A Spectrum Analyz
er /CISPR EMI Receiver with required bandwidths and quasi-peak
detection. The new HP 85685A RF Preselector adds input overload
protection and increased measurement sensitivity, and its built-in ab
solute amplitude calibration ensures ±2dB amplitude accuracy. The
preselector automatically tracks the spectrum analyzer during manu
al and remote operation. A low-frequency RF input tolerates large
impulses and Line Impedance Stabilization Network (LISN) tran
sients. Both the low-frequency and high-frequency inputs allow the
use of CISPR calibration pulses.

Automatic Control for Remote Operations
The HP 8574A Spectrum Analyzer/CISPR EMI Receiver lets you

automate emission measurements via the HP-IB for conducted or ra
diated tests using a variety of compatible system controllers, EMI
accessories, and peripherals. You can write your own programs or

Ordering Information
HP 8574A Spectrum Analyzer /CISPR EMI Receiver
Option 001 HP 85900 System Cabinet (includes Op
tion 913)
Option 630 HP 85684B EMI Measurement Software
(3!j2" discs)
Option 650 HP 85684B EMI Measurement Software
(5'/4" discs)
Option 908 Rack mounting kit without handles
Option 910 Extra set of operating manuals
Option 913 Rack mounting kit with handles

Price
$59.615

add $2,850

add $3.020

add $3,020

add $122.50
add $410
add$IJ5



SIGNAL ANALYZERS
RF Preselector, 20 Hz to 2 GHz
Model 85685A

• Automatic filter tracking
• Input overload protection
• Low system noise

HP 85685A

Test Receiver System

e

CISPR EMI Receiver System

'CISPR Publication 16 is the Comite International Special des Perturbations Radioelecfrique
specification for radio interference measuring apparatus and measurement methods.

open sites. For commercial and MIL-STD conducted EMI tests, the
low-frequency input tolerates large impulses and Line Impedance
Stabilization Network (LISN) transients. A built-in calibrator en
sures ±2.0 dB absolute-amplitude accuracy as required by the FCC
and VDE, and a convenient linearity check tests for system overload.

Operating the test receiver is easy. Use only the spectrum analyzer
controls-the RF Preselector automatically adjusts input-filter track
ing, and the spectrum analyzer reports preselector operating condi
tions on the CRT. The receiver system is fully HP-lB programmable,
and the HP 85685A comes equipped with the hardware needed to
connect it to any compatible spectrum analyzer.

The new HP 85685A RF Preselector makes a multi-purpose test
receiver of an HP 8566B, 8567A, or 8568B Spectrum Analyzer. In
addition to an instrument for general-purpose spectrum analysis, you
now have a test receiver for specialized applications. The RF
Preselector, with tracking filters and preamplifiers covering the 20 Hz
to 2 GHz range, improves spectrum analyzer measurement sensitivity
while providing overload protection from out-of-band signals. The re
sulting test receiver system, operating in the presence of high-level
interference, has a measurement range 30 dB greater than that of a
spectrum analyzer alone.

The spectrum analyzer/test receiver measures signals within the
preselector filter passband and rejects out-of-band interference by 40
dB. This enables low-level signals to be monitored in the presence of
high-level ambients. The preselector decreases input overload from
out-of-band signals, thereby increasing the range for measuring low
level signals. Fast, wideband measurements mean a reduction in mea
surement time.

Combining the HP 85685A RF Preselector with an HP 8566B,
8567A, or 8568B Spectrum Analyzer and the HP 85650A Quasi
Peak Adapter gives you an EMI receiver that meets the recommenda
tions of CISPR Publication 16*.

The RF Preselector adds the measurement sensitivity and overload
protection needed for FCC and VDE radiated emission testing at

Ordering Information
HP 85685A RF Preselector
Option 010, Rack mount slide kit
Option 908, Rack flange kit without handles
Option 910, Extra manual
Option 913, Rack flange kit with handles

Price
$20,035.00

add $385.00
add $32.50
add $50.00
add $35.00



SIGNAL ANALYZERS
Quasi-Peak Adapter/EMI Measurement Software/EMI Accessories and Transducers

Models 85650A, 858648, 85685A

HP 85650A

HP 85650A Quasi-Peak Adapter
The HP 85650A Quasi-Peak Adapter works with the HP 8566B,

8567A, and 8568B Spectrum Analyzers and with the 85685A RF
Preselector to complete an EMI test receiver system. The 85650A
adds the CISPR bandwidth filters and quasi-peak detection capabil
ity specified in CISPR Publication 16". These bandwidth filters of
6dB resolution (200 Hz, 9 kHz, and 120 kHz) may be selected using
either peak or quasi-peak detection. A bypass switch enables the spec
trum analyzer to bypass the quasi-peak adapter, and the HP 85650A
is fully programmable over the HP-IB for automated measurements.

HP 858648 EMI Measurement Software
The HP 85864B EMI Measurement Software automates commer

cial and military EMI measurements using the HP 8566B, 8567A, or
8568B Spectrum Analyzers or the HP 8574A Spectrum Analyz
erjCISPR EMI Receiver. The software is written in BASIC 3.0 for
the HP Series 200 Model Desktop Controllers"·.

The software features an easy-to-use menu structure that takes you
from initial test setup to output of final results. A library of FCC,
VDE, and MIL-STD emission tests is available, or you can design
your own. Transducer factors and test limits are loaded from their
respective libraries or directly from the controller. You can construct
measurement setups and review test data on the controller alone,
leaving the rest of the svstem free to perform other operations.

HP 858648
Ordering Information
HP 85650A Quasi-Peak Adapter
HP 858648 EMI Measurement Software

Price
$4980
$3020

Log Periodic
Antenna

EMI Accessories
Turntable for Radiated Emission Testing

Equipment Testing Turntable with HP-IB control.
HP 85685A Option K40: 50-60 Hz, 100-120 volt
HP 85685A Option K41: 50-60 Hz, 220-240 volt

Tower for Radiated Emission Testing
Antenna Positioning Tower with HP-IB and polarization control.

HP 85685A Option K42: 50-60 Hz, 100-120 volt
HP 85685A Option K43: 50-60 Hz, 220-240 volt

'CISPR Publication 16 is the Comite International Special des Perturbations Radioelectrique
specification for radio interference measuring apparatus and measurement methods.

..Uses Series 200 Model 26 or 36 Computer with BASIC 3.0 Language and Extensions. Also
requires 1.1 Megabytes of memory, unless used with Model 3BC, which requires 1.3
Megabytes.

Antenna
Positioning Tower

Recommended EMI Transducer Kits:

10 kHz-30 MHz

VDE 0871 Radiated

FCC
PART 15J 10 kHz-l GHz

FCC
PART 15J Conducted 10 kHz·30 MHz

(only).
Radiated 30 MHz·l GHz

Conducted 10 kHz-30 MHz

Test

Commercial

Freq. Range HP 85685A Option

KOI 50-60 Hz, 100 yolt

K02 50-60 HZ,120 YOIt

K03 50-60 HZ,220-240 Yolt

K04 50-60 Hz,!00 yolt

K05 50·60 Hz 120 yolt

K06 50-60 HZ,220-240 YOIt

K07

K08 (Broadband Antennas)

K09 (Dipole Antennas)

K07

MIL-STD

Test Freq. Range HP 85685A Option

K20 (Circularly Polarized
14 kHz-I GHz Antenna)

K21 (Linearly Polarized
Antenna)

MIL-STD Radiated K22 (Circularly Polarized
461B/462 RE-02 1-10 GHz Antenna)

K23 (Linearly Polarized
Antenna

Conducted
CE-03 10kHz-50 MHz K24



SIGNAL ANALYZERS
Microwave Spectrum Analyzer, 10 MHz to 115 GHz
Model 8569B

• 0.01 to 22 GHz, external mixing to 115 GHz & above
• Internal preselection, 1.7 to 22 GHz
• Wide resolution range, 100 Hz to 3 MHz

• Simple three knob operation
• Digital display of dual traces and control settings
• Direct plotter output - no controller needed

HP 85698

~
CE>'GNED'O". :
SYSTEMS

HP 8569B Spectrum Analyzer
High performance and simple operation are combined with unique

microprocessor-controlled capabilities in the HP 8569B Microwave
Spectrum Analyzer. Excellent sensitivity and internal preselection as
sure the wide, spurious-free measurement range necessary for pro
duction applications, while the digital display and coupled controls
speed measurement routines. The internal frequency range of 10
MHz to 22 GHz is extended using external mixers: to 40 GHz in two
bands with the HP 8569B Option E02; to 71 GHz with other new HP
11971 series mixers; and to 115 GHz with other commercially availa
ble mixers. For more information on external harmonic mixers see
page 697. For semi-automatic operation, connect a desktop computer
to the HP 8569B via HP-IB to allow access to the displayed trace data
and the control settings necessary to analyze or record measurements,
or display operator messages and prompts on the CRT. Direct, hard
copy output to a digital plotter is possible without the need of a con
troller or any programming.

Wide Range of Signal Resolution
Optimum resolution is possible for a wide range of signal charac

teristics with ten IF filters available from 100 Hz to 3 MHz. Fully
automatic stabilization in narrow spans reduces residual FM to allow
accurate measurements of closely spaced signals using the narrow
bandwidths. The wide I and 3 MHz resolution bandwidths allow fast
sweeps in wide spans and increased dynamic range for pulsed RF ap
plications. All resolution filters are Gaussian-shaped for repeatable
measurements, faster undistorted sweeps, and best pulse -response.

High Accuracy and Wide Dynamic Range
Absolute signal levels from -123 to + 30 dBm are easily and accu

rately measured using IF substitution because the HP 8569B displays
the reference level value directly on the CRT above the graticule.
Damage to the mixer is prevented for signal levels of +30 dBm with a
built-in limiter below 1.8 GHz and a preselector from 1.7 to 22 GHz.
The internal preselector also ensures maximum use of this wide mea
surement range by reducing internal distortion products as much as
120 dB. In addition, flat frequency response ensures accuracy for rel
ative as well as absolute power measurements.

Convenient Operation with Digital Display
Preset the HP 8569B to the color-coded, "basic operation" settings

and use the coupled controls to make most measurements in three

easy steps: tune to the signal, select a span and raise it to the reference
level. While in the AUTO sweeptime position, a calibrated amplitude
display is ensured. However, the microprocessor also monitors manu
ally-selected sweeptimes and displays a warning if the sweep speed
chosen is too fast for calibrated measurements. Signals are displayed
on either of two independent digitally stored traces with all major
control settings annotated above the graticule area. Display process
ing capabilities include Max Hold, digital averaging and trace nor
malization for extended measurement capability.

HP-IB Includes Direct Plotter Control
A hard-copy record of the displayed traces, control settings and

graticule can be made on a digital plotter via HP-IB quickly and sim
ply using the HP 8569B's front-panel pushbuttons without need for a
controller. For maximum capability, attach a controller to the HP
8569B to read the trace data and control settings for a measurement
analysis or recording on tape. Also, you can illustrate the test parame
ters for each measurement with display lines and instruct the operator
with messages on the analyzer CRT. The controller can verify correct
control settings before taking the test data or going on to the next
step.

HP 8444A Option 059 Tracking Generator
Characterize the frequency response of devices up to 1500 MHz by

using the HP 8444A Option 059 Tracking Generator with the HP
8569B. Dynamic range is greater than 90 dB and system response
errors can be removed using trace normalization. In addition, in
crease the analyzer's frequency accuracy to ± 10kHz using a counter
with the tracking generator.

HP 8569B Specifications
Frequency Specifications
Frequency range: 0.01 to 22 GHz with internal mixer. 18 to 40

GHz with HP 8569B Option E02. Extendable to 71 GHz with new
HP 11971 Q/U/V Mixers. Extendable to 115 GHz with commer
cially available mixers. See page 697 for more information on exter
nal mixers.

Tuning Accuracy (digital frequency readout in any span mode)
10 MHz to 115 GHz: ±(5 MHz or 0.2% of center frequency,
whichever is greater, +20% of Frequency Span/Div).



Frequency Spans
1.7 to 22 GHz: multiband span from 1.7 to 22 GHz in one sweep.
Full band: displays spectrum of entire band selected.
Per division: I kHz to 500 MHz/div in a 1,2,5 sequence.

Span width accuracy: ±5%, 500 MHz to 20 kHz/div un
stabilized; ± 15%, 100 kHz to I kHz/div, stabilized.

Zero span: analyzer becomes a manually tuned receiver.
Spectral Resolution and Stability

Resolution bandwidths: resolution (3 dB) bandwidths from 100
Hz to 3 MHz in I, 3, sequence. Bandwidth and span width are inde
pendently variable or may be coupled for optimum display when
control markers are aligned (~ ...).

Resolution bandwidth accuracy: 3 dB points are ±15%.
Selectivity: (60 dB/3 dB bandwith ratio): <11:1, 100 Hz to I
kHz; <15:1,3 kHz to 3 MHz.

Total residual FM: (fundamental mixing 0.01 to 4.1 GHz): <100
Hz p-p in 0.1 second. First LO automatically stabilized for frequen
cy spans :s 100 kHz/div.
Noise sidebands: > 75 dB down, ;:>30 kHz from signal in a I kHz
Res. Bandwidth and a 10 Hz (0.01) Video Filter.

Amplitude Specifications
Amplitude Range-Internal Mixer

Total power: + 30 dBm, + 137 dBIL V (I watt).
Damage levels: (50 ohm nominal source impedance):

dc: 0 V with 0 dB input attenuation (I A), ± 7 V with;:> 10 dB
input attenuation (0.14 A).
Peak pulse power: +50 dBm (<10 ILS pulse width, 0.01% duty
cycle with;:> 20 dB input attenuation.

Gain compression: < I dB for -7 dBm signal, 0 dB input atten.
Avetage noise level: see table below for max. avg. noise level with
I kHz res. bandwidth (0 dB atten. and 3 Hz video filter).

Frequency FiR'IF Harmonic Noise Level Frequency Response"
Band (GHz) in MHz Mode (dBm) (±dB max)

0.01-1.8 2050 1- -113 1.2
1.7-4.1 321.4 1- -110 1.5

3.8-<'l5 321.4 2- -107 25
5.8-12.9 321.4 3- -100 2.5
8.5-18 321.4 4+ -95 3.0
10.5-22 321.4 5+ -90 4.5

12.4-26.5 321.4 6+
Use HP 11971 Series Mixers to

21-44 321.4 10+ 71 GHz and commerCially available
33-71 321.4 \6+ mixers to 115 GHz.

53-115 321.4 26+
Refer to page 697.

"Frequency response 1!1Cludes Input allenuator. preselector and mIxer frequency response
plus mixing mode gain variation (band to band).

Reference Level
Reference level range: +60 dBm (+30 dBm max. input) to -1\2
dBm in 10 dB steps and continuous 0 to -12 dB calibrated vernier.
Reference level accuracy: auto Sweep setting of Sweep Time/Div
control insures a calibrated display within these limits:

Calibrator output: (100 MHz ± 10 kHz): -10 dBm ±0.3 dB.
Reference level variation: (input atten. at 0 dB, 20° to 30°C):
-10 to -70 dBm: ±0.5 dB; -80 to -100 dBm: ± 1.0 dB.
Vernier: (0 to -12 dB continuous); maximum error ±0.5 dB.
Input attenuator: 0--70 dB in 10 dB steps.

Step size variation: ± 1.0 dB, 0.01 to 18 GHz; ±1.5 dB, 0.01 to
22 GHz. Maximum cumulative error: ±2.5 dB.

Frequency response: see table above.
Switching between bandwidths: 3 MHz to 100 Hz, ± 1.0 dB.

Calibrated Display Range
Log: 1,2,5, and 10 dBjdiv over 8 divisions.
Linear: 0.56 JlV to 224 V in 50 ohm.
Display Accuracy

Log: ±0.1 dB/dB: maximum cumulative error ±1.5 dB.
Linear: <±3% over full 8 division deflection.

Residual responses (no signal present at input): <-90 dBm.
Signal identifier: available from 10 MHz to 115 GHz.

Signallnput/Output Characteristics
Input SWR (input impedance 50 ohm nominal)

Input atten. at 0 dB: < \.5, 0.01-\.8 GHz; <2.0, 1.7-22 GHz.
Input atten. at > 10 dB: < 1.3,0.01 1.8 GHz; <2.0, 1.7 22 GHz.

LO emission from RF input (1.4 to 5.2 GHz): <-60 dBm, om to
1.8 GHz; <-80 dBm, 1.7 to 22 GHz.
Input Protection (for input signals from 0.01 to 22 GHz)

0.01 to 1.8 GHz: internal diode limiter.
1.7 to 22 GHz: presclector protects mixer to +30 dBm.

321.4 MHz IF input: SMA female connector is a port for bias current
output (±5 rnA) and IF return from an external mixer.
LO output: 2 to 4.46 GHz with minimum power of +8 dBm.

Sweep Specifications
Sweep Time

Auto: sweep time is automatically controlled by Frequency Span/
Div, Resolution Bandwidth and Video Filter controls to maintain an
absolute amplitude calibrated display.
Calibrated sweep times: 2 ILS to 10 s/div in 1,2, 5 sequence.

Digital Display
Traces: dual trace, digitally stored display with a resolution of 481
horizontal by 80 I vertical points for each trace.
Control readout: major control settings annotated on the CRT in
clude Center or Marker frequency, Frequency Span/Div, Resolution
BW. Video Filter, Reference Level, Scale Factor, RF Input Attenu
ator and Sweep Time/Div.
Signal processing: Max Hold, trace normalization, sample detec
tion mode, digital avg. and dBILV Reference Level readout.
Internal service routines: front-panel pushbuttons access test pat
terns to perform maintenance of digital hardware.

Hp·IB
Direct plotter control: all displayed information can be transferred
to an HP-IB plotter by using only front-panel pushbuttons.
Controller Interface Functions

Trace data transfer: all trace data values can be transferred to or
from an HP 8569B with a controller.
Control readout: all displayed control settings can be transferred
to a controller to check measurement conditions.
Input messages: controller-input instructions or annotation can
be displayed within two 63-character lines on the analyzer CRT.
Sweep control: sweeps can be initiated and monitored.

Note: HP-IB cables are not supplied with the HP 8569B.

HP-IB Interface Functions
AHI, DC1, L4, SHI, T7. For more information on these codes,

refer to the HP-IB section of this catalog.

General Specifications
Temperaturerange:operatingO° to+55°C,storage-40° to+75°C.
Humidity range (operating): 95% R.H., O°C to 40°C.
EMI: conducted and radiated interference is in compliance with MIL
STD 461A Methods CE03 and RE02, CISPR Publication 11 (1975),
and Messempfaenger-Postverfuegung 526/527/79 (Kennzeichnung
Mit F-Nummer/Funkschutzzeichen).
Power requirements: 48-66 Hz; 100, 120, 220 or 240 volts (-10%
to +5%); 280 VA max (400 Hz operation available as Opt 400).
Size: 188 H x 426 W x 552 mm D (7" x 16.8" x 21.8 ").
Weight: net 29.2 kg (64Ib). Shipping 41 kg (90 lb).

Standard Options Available
Opt 001, Internal Comb Generator:100 MHz comb signals visible
through 22 GHz for increased frequency accuracy (error <0.007%,
typically ± \ MHz at 22 GHz) and preselector peaking verification.
Opt 002, Delete 100,300 Hz Bandwidths: standard specifications
apply except minimum resolution bandwidth is I kHz with 15:1 shape
factor, residual FM <200 Hz when stabilized.
Opt 003, High Power LO: provides 2: + 14 dBm for direct use with
mixer (e.g. HP 11971 series).
Opt 400, 50 to 400 Hz Power Supply
HP Part No. 1450-0654-Transit Case: Order HP Part No.
1490--0913 also for castors.

Ordering Information Price
HP 8569B Spectrum Analyzer $29,075
Opt 001: Internal Comb Generator add $1.425
Opt 002: Delete 100,300 Hz Bandwidths bs $800
Opt 003: High Power LO Output add $1.000
Opt 400: 50 to 400 Hz Power Line Operation add $350
Opt 908: Rack Flange Kit Without Handles add $35
Opt 910: Extra Operating & Service Manual add $50
Opt 913: Rack Flange Kit with Handles add $40
Opt E02: Extend frequency range to 40 GHz add $3,950
HP 8444A Opt 059 Tracking Generator $4,760
HP 11971 Series Mixers extend frequency range to 71 GHz. See page
697.



SIGNAL ANALYZERS
Microwave Spectrum Analyzer, 10 MHz to 22 GHz
Model 8570A

• Internal preselection, 1.7 to 22 GHz
• Wide dynamic range, 103 dB
• Broad resolution selection, 1 kHz to 3 MHz

• Simple three-knob operation
• Digital display, dual traces & CRT annotation
• Direct-to-plotter output

e

HP 8570A

HP 8570A Spectrum Analyzer
The performance and ease-of-use of the HP 8570A make it an ideal

choice for lab, production, and field uses. The internal preselector
provides wide dynamic range necessary for many applications while it
simplifies signal identification. Precise measurements are made
quickly and easily with features such as three-knob operation and dig
ital display. Documented results are conveniently obtained with the
direct-to-plotter HP-IB output.

Capable Performance
Measurements of signals from +30 to -110 dBm are possible with

the HP 8570A. The internal preselector produces a wide 97 dB dy
namic range for harmonic and widely-spaced intermodulation distor
tion measurements over its 1.7 to 22 GHz frequency range.
Protection of the first mixer is provided by the built-in limiter to 1.8
GHz and by the preselector to 22 GHz.

Amplitude accuracies of ± 1.5 dB are possible over a 90 dB range
using the reference level control (IF substitution), or over a 70 dB
range reading directly from the CRT display. Frequency accuracies
of 70 ppm (0.007 %) are possible using the Option 00 I Internal Comb
Generator.

A broad selection of resolution bandwidths allows a diversity of sig
nals to be measured. Broadband pulsed signals, such as pulsed RF
radar or electromagnetic interference (EMI) noise signals, are easily
measured with wide resolution bandwidths to 3 MHz. These synchro
nously-tuned filters, resulting in their Gaussian shape, ensure a re
peatable pulse response for accurate amplitude measurements.
Narrower bandwidths to I kHz provide resolution and sensitivity to
satisfy most measurement needs, such as measuring closely-spaced or
low-power signals, or both. Bandwidths available in a I, 3, 10 se
quence save measurement time by providing flexibility while main
taining fast sweeptimes.

Ease of Operation
Engineered with the user in mind, the HP 8570A Spectrum Ana

lyzer is easy to operate. This reduces measurement time and errors.
Color-coded and logically grouped controls simplify normal opera
tion. Most measurements can be made in three steps: (I) Display all
of the signals in the band using the FULL SPAN control and measure
any signal frequency by moving the marker to the signal with the
TUNE control. (2) Zoom in on the signal for close-in analysis using
the FREQ SPAN control. The coupled functions-Resolution
Bandwidth, Video Bandwidth, and Sweep Time-are all automati
cally adjusted to ensure calibrated results. (3) Measure the signal am
plitude using the REF LEVEL control.

The digital display adds flexibility and convenience to every mea
surement. Dual traces facilitate signal comparisons. Traces can be
updated and stored seperately for analysis later. Trace processing
functions such as maximum hold, digital averaging, peak or sample
detection, and trace subtraction provide capability for special appli
cations. The digital display simplifies measurements requiring slow
sweep times since adjustments of CRT intensity and persistance are
not required.

Measurement results are conveniently converted into hard-copy
form using a HP-IB graphics plotter. The direct-to-plotter feature of
the HP 8570A outputs the CRT traces, graticule, and annotation in
formation to a plotter using front-panel buttons, eliminating the ne
cessity for a computer.
Automatic Measurements

Add a computer to your measurement system to increase speed and
reduce errors. Operator efficiency can be enhanced using the semi
automatic capabilities of the HP 8570A. For example, a procedure
with test limits can be written on the CRT to swiftly guide an opera
tor through simple or complex measurements. Control settings can be
monitored to ensure compliance with test requirements. Completely
automatic measurements use the computer to initiate sweeps and in
put trace information for immediate analysis or for record keeping.
Programs use two-letter mnemonics that are easy to remember and
understand.

HP 8570A Specifications
Frequency Specifications
Frequency Range: 10 MHz to 22 GHz
Center Frequency

Readout Resolution: ± I MHz
Accuracy: ±(9 MHz or 0.3 % of center frequency, whichever is
greater, plus 20 % of frequency span per division)

Stability (for fundamental mixing, 0.01 to 4.1 GHz)
Total Residual FM:

Stabilized mode: < 200 Hz peak-to-peak in 0.1 second
Unstabilized mode: < 20 kHz peak-to-peak in 0.1 second

Noise Sidebands: (I kHz bandwidth and 10 Hz video bandwidth)
<-70 dBc at :::: 30 kHz offset from a CW signal

Frequency Span
Setting Range: I kHz to 500 MHz/div in a 1,2,5,10 sequence
Accuracy:

Unstabilized Mode: ±5 % for spans:::: 20 kHz/div
Stabilized Mode: ±20 % for spans:::; 100 kHz/div

Resolution Bandwidth (-3 dB)
Setting Range: I kHz to 3 MHz in a 1,3, 10 sequence



Price
$25,000

$1,425
$350

$35
$50
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Accuracy: :::: ±20%
Selectivity: (60 dB/3 dB) S 15:1, approx. Gaussian shape

Video Bandwidth Characteristic
Setting Range: I MHz to 3 Hz in aI, 3, 10 sequence
Noise Averaging: I Hz nominal NOISE AVG setting
Accuracy: Typically ±20%

Amplitude Specifications
Maximum Amplitude Range: + 30 dBm to -11 0 dBm
Maximum Safe Input Power

Total Average Continuous Power: + 30 dBm (I watt)
Peak Pulse Power: +50 dBm with ~20 dB input attenuation
« 10 us pulse width, 0.01 % duty cycle)
DC or AC Power: ( << 50 ohms source impedance)
odB input attenuation: 0 volts, 1 ampere
~ 10 dB input attenuation: ±7 volts, 0.14 ampere

Input Mixer Protection:
0.01 to 1.8 GHz: Internal diode limiter
1.7 to 22 GHz: Saturation of YIG filter (preselector)

Display Range
Scale Size: 8 x 10 division internally etched CRT graticule
Scale Calibration: 10,5, 2, and I dB/div and Linear

Reference Level Range: +60 to -112 dBm in 10 dB steps and con
tinuous 0 to -12 dB calibrated vernier
Input Attenuator Range: 0 to 70 dB in 10 dB steps

Dynamic Range
Maximum Dynamic Range

Gain Compression to Noise: > 103 dB
Signal to Intermod Distortion: > 97 dB

Displayed Average Noise Level: (I kHz RBW, 3 Hz VBW, 0 dB
atten.)

Frequency (GHz) Average Noise (dBm)

001 - L8 -110
1.7 - 4.1 -105
3.8 - 85 -100
5.8 - 129 -95
8.5 -18 -90
10.5 - 22 -85

Gain Compression Level: ::::-7 dBm at mixer for <1 dB compres
sion
Spurious Response Characteristics

All Spurious Responses: <-70 dBc (except as noted below)
Second Harmonic Distortion:

Frequency Inpul Power Second
Range (GHz) el Mixer Harmonic

001 - 18 -40 dBm < -60 dBc
1.7 - 22 -10 dBm <-100 dBc

Third-order Intermodulation Distortion:
Frequency Total Power Signal Inlermod Equiv.
Range (GHz) al Mixer Spacing Pnoducts TOI

O.G! - 22 -30 dBm ? 50 kHz < -70 dBc +5 dBm
1.7 - 12.9 -10 dBm ? 70 MHz <-100 dBc +40 dBm
1.7 - 22 -10 dBm >100 MHz <-100 dBc +40 dBm

Image and Multiple Responses:
0.01 to 1.8 GHz: < -70 dBc
1.7 to 22 GHz: < -60 dBc

Residual Responses: < -90 dBm with 0 dB input attenuation (no
signal at input and fundamental mixing, 0.01 to 4.1 GHz)

Amplitude Accuracy
Frequency Response: (Ref. to 100 MHz, -10 dBm with 10 dB
atten.)

Frequency (GHz) Frequency Response (± dB max)

0.01 -\.8 15
0.01 - 41 2.0
0.01 - 129 30
0.01 - 18 35
0.01 - 22 5.5

Internal Calibrator: < ±0.3 dB
Reference Level Accuracy: (0 dB input attenuation)

IF Step Gain: < ± 1.5 dB over -10 to -100 dBm range
Vernier: < ± 1.0 dB over 0 to -12 dB range when read from the
vernier control

Input Attenuator Accuracy:
0.01 to 18 GHz: :::: ±1.0 dB/step, ±2.4 dB max, 0 to 60 dB
0.01 to 22 GHz: S ±1.5 dB/step, ±2.5 dB max, 0 to 40 dB

Resolution Bandwidth Switching: < ± 1.5 dB from the 3 MHz
RBW
Scale Fidelity

Log: < ±O.I dB/dB to ± 1.5 dB max, 0 to 70 dB range
Linear: < ±5 % of reference level

Sweep Specifications
Sweep Time

Setting Range: 2 us to 10 s/div in a 1,2,5, 10 sequence
Accuracy:

2 us to 1 second: ± 15%
2 to 10 seconds: ±20%

Sweep Trigger: Free Run, Line, Video, Single, or External

Input Output Characteristics
RF Input

Connector Type: Precision type N female
Input Impedance: 50 ohms nominal
SWR: (with ~10 dB atten.) Typically <2.0 to 18 GHz
LO Emission: (2.0 to 4.46 GHz)

Frequency (GHz) Power (dBm)

0.01 - L8 < -60
1.7 - 22 < -80

Calibrator Signal: 100 MHz ± 10kHz, -10 dBm ±0.3 dB
HP-IB Interface: Compatibility with IEEE STD 488-1978

Function Codes: AHI, CO, DC1, DTO, E2, L4, PPO, RLO, SHl,
SRO & T7

Auxiliary Inputs: Blanking, External Sweep and Trigger, Retrace
Auxiliary Outputs: Blanking, Horiz. Sweep, 21.4 MHz IF, Vertical

General Specifications
Environmental

Temperature Range:
Operating: 0 to +45°C
Storage: -40 to +75°C

Warm-Up Time: I hour
EMI: Conducted and radiated interference is in compliance with
MIL-STD 461A methods CE03 and RE02, CISPR Publication II
(1975), and Messempfaenger-Postverfuergung 526/527/79
(Kennzeichnung Mit F-Nurnmer/ Funkschutzzeichen).

Power-Line Requirements
Operating Voltage: 100, 120, 220, or 240 (+5%, -10%) VAC
Operating Frequency: 48 to 66 Hz
Maximum Power: 280 VA

Net Weight: 26.8 kg (59 lb.)
Shipping Weight: 38.6 kg (85 lb.)
Size: 188 mm H x 426 mm W x 552 mm D (7.0" x 16.8 "x 21.8 ")

Standard Options Available
Option 001,Internai Comb Generator: Enhances frequency accu
racy.

Frequency Range: 0.1 to 22 GHz
Comb Frequency: 100 MHz
Frequency Accuracy: :::: ±0.007%

Option 400,400 Hz Power Line Operation: Extends line frequen
cy.

Operating Frequency Range:
100 It 120 VAC lines: 48 to 440 Hz
100,120,220 It 240 VAC lines: 48 to 66 Hz

Ordering Information
HP 8570A Spectrum Analyzer
Option 001: Internal Comb Generator
Option 400: 50 to 400 Hz Power Line Operation
Option 908: Rack Flange Kit without handles
Option 910: Extra Technical Reference Manuals
Option 913: Rack Flange Kit with handles



SIGNAL ANALYZERS
Spectrum Analyzer, 10 MHz to 40 GHz
Model 8565A

• 0.01 to 22 GHz, external mixing to 40 GHz
• Internal preselection 1.7 to 22 GHz
• Wide resolution range, 1 kHz to 3 MHz standard

• Simple three knob operation
• CRT bezel readout displays coni!":)! settings

HP 8565A

HP 8565A Spectrum Analyzer
Covering from 0.0 I to 22 GHz with its internal mixer, the HP 8565A

has built-in preselection and brings accuracy plus convenience to mi
crowave spectrum analysis. The wide range, spurious-free display,
compact design and ease of use make it well suited for lab, production,
or field applications requiring accurate measurement from IF through
microwave frequencies. The HP 8565A can cover 0.01 to 22 GHz in
just two spans for rapid location of signals prior to close-in analysis in
one of six bands. Coverage is easily extended up to 40 GHz with the HP
11517A External Mixer.

High Resolution
Fully automatic stabilization in narrow spans reduces residual FM

and drift. Standard resolution bandwidths range from I kHz to 3 MHz.
The I and 3 MHz bandwidths allow fast sweeps in wide spans and in
creased dynamic range for pulsed RF; the narrow bandwidths allow
measurement of closely spaced signals. Option 100 provides additional
100 Hz and 300 Hz IF bandwidth filters, and residual FM is < 100 Hz
when stabilized. This 100 Hz resolution is usable up to 8.5 GHz and the
300 Hz resolution bandwidth to 22 GHz. All resolution filters are
Gaussian-shaped for repeatable measurements, faster undistorted
sweeps and best pulse response.

Absolute Amplitude Calibration
Absolute signal levels from -112 dBm to + 30 dBm are easily mea

sured because the HP 8565A always displays the value of the reference
line with LEDs in the CRT bezel and at the reference level control.
Changes in RF, IF gain, and preselector loss are automatically includ
ed. In addition, flat frequency response ensures accuracy for relative as
well as absolute power measurements.

Wide Dynamic Range
Internal preselection (1.7 to 22 GHz) enables you to measure distor

tion products as much as 100 dB down. Even for closely spaced signals
or measurements below 1.7 GHz, all distortion products are more than
70 dB down. In either case, maximum dynamic range is ensured even
for 1 watt signals with the 70 dB input attenuator. An input limiter
(0.01 to 1.8 GHz) and the internal preselector (1.7 to 22 GHz) enable
the HP 8565A to withstand RF signals up to +30 dBm for all input
attenuator settings.

Designed for Convenience
Coupled controls allow you to make most measurements in 3 simple

steps. Green color coded keys preset the HP 8565A for normal opera
tion so a measurement only requires that you tune to a signal, select a
desired span, and raise it to the reference level. Automatically selected
sweep times ensure a calibrated display for all combinations of frequen
cy span, resolution bandwidth and video filtering.

The CRT bezel LEDs display all pertinent control settings to give
you all the information needed for signal evaluations in one central 10
cation. These data are also captured in CRT photos.

HP 8444A Option 059 Tracking Generator
Make swept frequency response measurements to ± l.7 dB from 10

to 1300 MHz (±2.7dB up to 1500 MHz) with greater than 90 dB of
dynamic range. The output is absolutely calibrated at 0 dBm and con
tinuously variable to <-10 dBm. The frequency of unknown signals as
well as the frequency of any point on the frequency response curve can
be measured from the external counter output using the low-cost HP
5300/5305B Counter.

HP 8750A Storage-Normalizer
The analyzer is made even easier to use with the digital storage of the

HP 87 50A because there is no need to re-adjust intensity or persistence
as the sweep time changes. With the push of a button, a signal can be
frozen on the CRT and then compared directly to the current input
signal. Traces can also be compared arithmetically (i.e., normalized) to
automatically remove frequency response variations. This is especially
useful when used with the HP 8444A Opt. 059 Tracking Generator.

HP 8565A Specifications
Frequency Specifications
Frequency range: 0.01 to 22 GHz with internal mixer, 14.5 to 40
GHz with HP 11517A External Mixer. Extendable to 220 GHz with
other commercially available mixers and using signal ID as in Applica
tion Note 150-14.
Tuning Accuracy (digital frequency readout in any span
mode)

Internal mixing: 0.01 to 2.5 GHz <±(5 MHz +20% of Frequency
Span/Div.); 2.5 to 22 GHz <±(0.2% of center frequency + 20% of
Frequency Span/Div.).
External mixing: 14.5 to 40 GHz <±(0.7% of center frequency +
20% of Frequency Span/Div.).

Frequency Spans
1.7 to 22 GHz: multiband span from 1.7 to 22 GHz in one sweep.
Full band: displays spectrum of entire band selected.
Per division: eighteen calibrated spans from I kHz per div. to 500
MHz per div. in a 1,2.5 sequence, plus a full band span, "F".

Span width accuracy: the frequency error for any two points on
the display for spans from 500 MHz/div to 20 kHz/div (un
stabilized) is less than ±5% of the indicated separation; for stabi
lized spans 100 kHz/div and less, the error is less than ±15%.
Zero span: analyzer becomes a manually tuned receiver.
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Spectral Resolution and Stability
Resolution bandwidths: resolution (3 dB) bandwidths from I kHz
to 3 MHz in I, 3 sequence. Bandwidth and span width are indepen
dently variable or may be coupled for optimum display when control
markers are aligned (~.).

Resolution bandwidth accuracy: 3 dB points <±15%.
Selectivity (80 dB/3 dB bandwidth ratio): < 15: 1.

Stability: total residual FM (fundamental mixing 0.01 to 4.1 GHz):
stabilized, <200 Hz pop in 0.1 s; unstabilized < 10 kHz pop in 0.1 s.

Stabilization range: first LO automatically stabilized for fre
quency spans 100 kHz/div or less. First LO residual FM typically
30 Hz POp when stabilized.
Noise sidebands: >70 dB down, >30 kHz from center of CW
signal in a I kHz Res. Bandwidth and a 10 Hz (0.01 x) Video Filter.

Amplitude Specifications
Amplitude Range - Internal Mixer

Measurement Range
Total power: +30 dBm (I watt).
Damage levels (50 Q nominal source impedance):
dc: 0 V with 0 dB input atten, ±7 V with ~ 10 dB input allen.
ac: 0 V with 0 dB input atten, 10 V peak with ~ 10 dB input allen.
RF (signals above 10 MHz): + 30 dBm for any attenuator setting.

Gain compression: < I dB for 0 dBm input level with 0 dB attenua
tion.
Average noise level: see table below for max. avg. noise level with I
kHz Res. Bandwidth (0 dB atten and 3 Hz video filter).

Frequency First IF Harmonic Noise Level Frequency Response·
Band (GHz) in MHz Mode (dBm) (±dB MAX)
0.Ql-1.8 2050 1- -112 1.2
1.7-4.1 321.4 1- -109 1.7
3.B-a.5 321.4 2- -103 2.5
5.8-12.9 321.4 3- -94 2.5
8.5-18 3214 4+ -87 3.5
10.5-22 321.4 5+ -75 4.5

•Frequency response includes input atlenuator, preselector and mixer frequency response plus
mixing mode gain variation (band to band).

Amplitude Range - HP 11517A External Mixer
Measurement range: saturation (gain compression < I dB), -15
dBm. Damage level> + I0 dBm.
SensitiVity (average noise level in a 10kHz IF bandwidth):
14.5-18 GHz <-80 dBm, 18-26.5 GHz <-70 dBm, 26.5-40 GHz
<-60 dBm. Typical sensitivity is 10 dB better for each band.
>40 GHz: for signal analysis above 40 GHz with commercially avail
able mixers see Application Note 150-14.

Reference Level
Reference level range +70 dBm (+30 dBm max. input) to -102
dBm in 10 dB steps and continuous 0 to -12 dB calibrated vernier.
Reference level accuracy: the Auto Sweep setting of the sweep
time/div control insures a calibrated display within these limits:

Calibrator output (100 MHz ± 10 kHz): -10 dBm ±0.3 dB.
Reference level variation (input attenuator at 0 dB, 20° to
30°C): 10 dB steps <±0.5 dB (0 to -70 dBm); <±1.0 dB (0 to -90
dBm).

Vernier (0 to -12 dB) continuous: maximum error <0.5 dB.
Input attenuator: (at preselector input, 0-70 dB in 10 dB steps).

Step size variation: <± 1.0 dB, 0.01 to 18 GHz; <± 1.5 dB, 0.01
to 22 GHz.
Maximum cumulative error over the 0 to 80 dB range:
<±2.4 dB, 0.01 to 18 GHz, 0 to 60 dB; <±2.5 dB, 0.01 to 22
GHz, 0 to 40 dB.

Frequency response: see table above.
SWitching between bandwidths: 3 MHz to I kHz, ± 1.0 dB

Calibrated Display Range
Log: (expanded from reference level down): 70 dB 10 dB/div, 40 dB
5 dB/div, 16 dB 2 dB/div and 8 dB I dB/div.
Linear: full scale from \.8 JiV (-102 dBm in 50 Q to 707 volts (+70
dBm) in 10 dB steps and continuous 0 to -12 dB vernier.
Display Accuracy

Log: < ±O.l dB/dB, but <± 1.5 dB over full 70 dB display range.
Linear: <±3% of reference level.

Residual responses (no signal present at input): with 0 dB input
atten, fundamental mixing (0.01 to 4.1 GHz) <-90 dBm.

Signal identifier: available from 10 MHz to 40 GHz and in all Freq.
Span/Div settings for signal identification.
Signal Input Characteristics
Input impedance: 50 ohm nominal, 0.01 to 22 GHz.

Input connector: precision Type N female.
InputSWR

Input attenuator at 0 dB: < 1.5,0.01 to 1.8 GHz; < 2.0, 1.7 to 22
GHz.
Input attenuator at ~ 10 dB: < 1.3,0.01 to 1.8 GHz; < 2.0, 1.7 to
22 GHz.

LO Emission (2.00 to 4.48 GHz): -50 dBm, 0.0 I to 1.8 GHz; -85
dBm, 1.7 to 22 GHz.
Input Protection (for input signals from 0.01 to 22 GHz)

0.01 to 1.8 GHz frequency band: internal diode limiter.
1.7 to 22 GHz frequency bands: saturation of YIG filter (pre
selector) occurs at total input signal power levels below input mixer
damage.

External mixer input: BNC female connector is a port for LO power
transfer, bias current and IF return.
Sweep Specifications
Sweep Time

Auto: sweep time is automatically controlled by Frequency Span/
Div, Resolution Bandwidth and Video Filter controls to maintain an
absolute amplitude calibrated display.
Calibrated sweep times: 21 internal sweep times from 2 Jisjdiv to
10 sjdiv in 1,2,5 sequence.

Display Characteristics
Cathode Ray Tube (aluminized P31 phosphor, 8 x 10 div inter
nal graticule)

Persistence
Conventional: natural persistence of P3l phosphor.
Write: continuously adjustable from 0.2 s to full storage.
Storage time: continuously adjustable from I minute (full bright
ness) to >30 minutes (minimum brightness).
Write speed: continuously adjustable to vary CRT sensitivity to
capture large signal deflections in fast sweeps.

CRT Bezel readout: bezel LEDs display the following measurement
data (included in CRT photographs taken with the HP I97B Opt 001,
006 Oscilloscope Camera): Amp!. Scale Factor, Ref. Level, Input At
ten., Res. Bandwidth, Sweeptime/Div., Freq., Freq. Span/Div.
General Specifications
Temperature range: operating ooe to 55°C, storage _40° to
+75°C.
Humidity range (operating): <95% R.H. O°C to 40°C.
EMI: Conducted and radiated interference is in compliance with MIL
STD 461A Methods CE03 and RE02, CISPR publication 11 (1975),
and Messempfaenger-Postverfuegung 526/527/79 (Kennzeichnung
Mit F-Nummer/Funkschutzzeichen).
Power requirements: 48-66 Hz; 100, 120, 200 or 240 volts (-10% to
+5%;) 220 VA max (400 Hz operation available as Opt 400).
Size: 188 H x 426 W x 552 mm D (7" x 16.8" x 21.8 ").
Weight: net 29.5 kg (64 lb). Shipping 39 kg (85Ib).
Standard Options Available
Opt 100, 100 and 300 Hz resolution bandwidths: adds 100 Hz
and 300 Hz resolution bandwidths with II: I shape factor, residual FM
<100 Hz when stabilized and improves sensitivity by 10 dB.
Opt 200-Calibration in dBILV
Opt 400-400 Hz Power Supply
HP Part No. 1540-0854 - Transit Case. Order HP Part No. 1490
09 13 also for castors.
Ordering Information
HP 8565A Spectrum Analyzer
Opt 100: 100 Hz and 300 Hz Resolution Bandwidths
Opt 200: Calibration in dBILV
Opt 400: Internal 50 to 400 Hz Power Supply
Opt 908: Rack Flange Kit
Opt 910: Extra Operating and Service Manual
Opt 913: Rack Flange Kit for instruments with handles
HP 1I517A External Mixer (taper section req'd)
HP 11518A Taper Section, 12.4 to 18 GHz
HP 11519A Taper Section, 18 to 26.5 GHz
HP 1I520A Taper Section, 26.5 to 40 GHz
HP 8444A Opt 059 Tracking Generator, 10 to 1500 MHz
HP 8750A Storage-Normalizer



SIGNAL ANALYZERS
Spectrum Analyzer, 0.01 to 350 MHz
Models 8557A/853A

• Rugged portability
• Simple, three knob operation
• Direct plotter control

• Display annotation and storage accessories
• Digital display with trace arithmetic
• Resolution bandwidths from 1 kHz to 3 MHz
• Optional 75 Il input with dBm or dBmV calibration

HP 8557A/853B

HP 8557A Spectrum Analyzer Plug-In
Performance Plus Economy

The HP 8557A is a 10kHz to 350 MHz spectrum anlayzer plug-in
for use with the HP 853A or 182T display. The high performance and
convenient operation of this economical unit is ideally suited for a
variety of applications in production, R&D or field service measure
ments.
Simple 3-Knob Operation

Preset the HP 8557A to the color-coded, "basic-operation" set
tings and use the coupled controls to make most measurements in
three' easy steps. Tune to the signal; the LED readout displays its fre
quency. Zoom-in on the signal by reducing the span width; the resolu
tion bandwidth, video filter, and sweeptime automatically change to
an optimum value for a calibrated display. Then, change the refer
ence level to bring the peak of the signal to the top of the screen for
the most accurate amplitude measurement.
Absolute Amplitude Calibration

Signal levels can be read directly from the CRT in dBm (dBmy for
Option 002) without the use of external standar~s or .cal~ulatlOns.

The signal level represented by the top CRT gratlcule line IS always
indicated by the reference level control, and vertical scale factors of
10 dB/div, I dB/div or linear can be selected.
Optional 75 Illnput .

Two options are available which allow measurements In 75 n sys
tems. Option 001 has 75 !1 impedance, but retains t~e d~m pow~r

calibration. Option 002 is also 75 n, but the amplitude IS calibrated In

dBmV for measurements on systems such as CATV.

HP 853A Spectrum Analyzer Display
Digital Display .

The HP 853A is a digital display mainframe for use wIth the
HP 8557A spectrum analyzer plug-in. Signals are displayed on either
of two independently stored digital traces. Display processing cap~

bilities include maximum hold, digital averaging, and trace normali
zation for extended measurement capability. A built-in
microprocessor manages the display operation and provi?es built-in
test routines for display calibration and test (accessIble via the front
panel).
HP-IB Capability Includes Direct Plotter Control

A hard-copy record of the displayed traces and gratlcule can be
made on a digital plotter via HP-IB by simply using the HP 853A's

frontpanel pushbuttons; a controller is not required. Although the an
alyzer controls are not programmable, some HP-IB capabilities in
clude using a controller for recording trace data or for operator
prompts on the HP 853A CRT. The digital display and processing
functions can be remotely programmed, and analyzer sweeps can be
initiated via HP-IB.
Two Configurations

The display is offered in two styles. The HP 853A (pictured) is a
ruggedized, portable mainframe complete with tilt-bail handle and
drip proof, protective front cover. The HP 853A is ideally suited f?r
rugged, field service environments and any areas where system mobIl
ity is required. The HP 853A Option 001 offers the digital display in a
full module bench or rack mount configuration.
Software

The Solid State Camera Software, which runs on the HP 75D Port
able Computer, provides a low cost, portable alternative to CRT
photos. One program, "Camera," allows the user to permanently
store spectrum analyzer display traces along with display annot~

tions. After being stored in the computer's memory or on magnetic
card or tape, the display information can later be recalled for viewing
on the HP 853A display or for making hard copies with a plotter.
Another program, "Limitgen," allows test limit lines to be drawn on
the HP 853A display. For more details, see page 684 in the
HP 8559A Spectrum Analyzer section.

HP 8557A Specifications
Frequency Specifications
Frequency range: 0.01 to 350 MHz.
Frequency Spans

Full band: displays entire spectrum, 0.01 to 350 MHz.
Per division: 5 kHz to 20 MHz/div in a 1,2,5 sequence.
Zero span: analyzer functions as a manually tuned receiver.

Frequency Accuracy
Tuning accuracy: ± (3 MHz + 10% of frequency span per divi
sion).
Frequency span accuracy: ± 10% of displayed frequency separa
tion.

Spectral Resolution
Resolution bandwidths: eight selectable resolution (3-dB)
bandwidths from I kHz to 3 MHz in a I, 3 sequence. Bandwidth
and frequency span are independently variable or may be coupled
for optimum display when control markers are aligned (~ ...).



tines to perform maintenance of digital hardware.

General

HP-IB interlace port: 24 pin connector provides digital interface for
lEE 488-1978 standard parallel bus.

Price
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Ordering Information
HP 8557A Spectrum Analyzer
Opt 001: 75 ohm input, dBm calibration
Opt 002: 75 ohm input, dBmV calibration
Opt 910: Extra Operation and Service Manual
HP 853A Portable Spectrum Analyzer Display
Opt 001: Full Module Bench/Rack Configuration
Opt 910: Extra Operation and Service Manual
Solid State Camera Software: HP part no. 75-00853
HP 182T Cabinet Style, l\ormal Persistence Display

HP-IB
Direct plotter control: all displayed information can be transferred
to an HP-IB plotter with front panel pushbuttons.
Controller Interface Functions

Trace data transfer: all trace data values can be transferred to or
from the HP 853A with a controller.
Input messages: controller input instructions or annotation can be
displayed on either of two 60 character lines.
Display control: all trace processing functions can be remotely
controlled.
Sweep control: analyzer sweeps can be initiated and monitored.

HP-IB Interface Functions3: SID, AH1, TS, L4, SRI, RLl, PPO,
DCl, DTl, CO, and E2.

Output Characteristics (Rear Panel)
Vertical output, AUX A: BNC output (50 g) provides detected video
from 0 to 0.8 V for 8 divisions deflection on CRT display.
Penlilt/blanking, AUX B: BNC output provides OV pen
down/unbJanking signal at low impedance; 15V penlift/blanking at
10 kg impedance.
21.4 MHz IF output, AUX C: BNC output (50 g) provides a signal
which is proportional to the RF input. Level is about -10 dBm (into
5011) with a signal displayed at the Reference Level. Output is con
trolled by settings of Resolution BW, Input Atten, and Reference
Level.
Horizontal output, AUX 0: BNC output (5 kQ) provides horizontal
sweep from -5 V to +5 V for full 10 division CRT horizontal deflec
tion.

, Inpul nollo exceed maxim"m !evels.
, A simple modification is reQuired for HP 8557Aplug-ins with serial pretix 2106A and lower (modi
fication kit. HP part number 00853-60057).

'For more on these codes refer to the HP-IB section of this catalog.

General Specifications
HP 182T compatibility: the HP 8557A Spectrum Analyzer is com
patible with the HP 182T and 853A displays. The HP 182T is a nor
mal persistence, cabinet style display which provides non-buffered,
rear panel, auxiliary outputs (for unattenuated vertical, horizontal,
and penlift outputs). However, the HP 182T does not offer the digital
display, HP-IB and direct plotter control, or the portability features
of the HP 853A.
Temperature range: operating 0° to +55°C; storage _40° to
+75°C.
EMI: conducted and radiated interference is within requirements of
Methods CE03 and RE02 of MIL-STD 461A, CISPR Publication 11
(1975), and Messempfaenger Postverfuegung 526/527/79
(Kennzeichnung Mit F-Nummer/Funkschutzzeichen).
Power: <200 VA with display, 48 to 440 Hz (48 to 66 Hz at 220 or
240 Vac); with HP 853A: 100, 120,220, or 240 Vac, +5%, -10%;
with HP 182T: 115 or 230 Vac, ±IO%.
Weight

HP 8557A: net, 5.0 kg (lOlb). Shipping 8.5 kg (l8Ib).
HP 853A: net, 15.9 kg (35Ib). Shipping 18.6 kg (41Ib).
HP 853A Opt 001: net, 14.5 kg (32Ib). Shipping, 17.3 kg (38 lb.)

Size
HP 853A/8557A: 158.8 H x 501.7 W x 524.5 mm D (6.25" x
19.75" x 20.65").
HP 853A Opt 001/8557A: 133 H x 425.5 W x 473.3 mm D (5.25"
x 16.75" x 18.65").

Resolution bandwidth accuracy: 3-dB points are ±20% (+ I0°
to +40°C).
Selectivity: (60-dB/3-dB bandwidth ratio) <15:!.

Spectral Stability
Residual FM: < I kHz pop in 0.1 second.
Noise sidebands: ?75 dB down, >50 kHz from center of CW sig
nal with I kHz resolution bandwidth and full video filtering.

Amplitude Specifications
Amplitude range: -117 dBm to +20 dBm.
Maximum Input (safe) Levels

Total power: +20 dBm (100 mW, 2.24 Vrms).
Voltage: ±30 Vdc or 30 V RMS « 100 Hz).

Gain compression: typically < I dB for -10 dBm signal, 0 dB input
attenuation.
Average noise level: <-107 dBm with 10 kHz resolution
bandwidth, 0 dB input attenuation, and maximum (MAX) video fil
tering.
Calibrated Display Range

Log: 70 dB with 10 dB/div scale; 8 dB with I dB/div scale.
Linear: 8 divisions with linear (LIN) amplitude scale.

Amplitude Accuracy
Calibrator: -30 dBm ±I dB (into 50 n), 250 MHz ±50 kHz.
Reference level: 10 dB steps and a 12 dB vernier for calibrated
adjustment from -112 dBm to +40 dBm l

.

Step accuracy (with 0 dB input attenuation): -10 to -80
dBm: ±0.5 dB; -10 to -100 dBm: ±1.0 dB.
Vernier accuracy: ±0.5 dB.

Frequency response: s±0.75 dB with 10 dB input attenuation
(includes input attenuator and mixer flatness).
Input attenuator: 0 to 50 dB, selectable in 10 dB steps.

Step accuracy: <±0.5 dB per 10 dB step.
Maximum cumulative error: <±1.0 dB.

Bandwidth Switching (amplitude variation)
3 MHz to 300 kHz: <±0.5 dB.
3 MHz to 1 kHz: <±J.O dB.

Display Fidelity
Log incremental accuracy: ±O.l dB/dB from Reference Level.
Log maximum cumulative error: s±J.5 dB over 70 dB range.
Linear accuracy: ±3% of Reference Level.

Spurious Responses
Second harmonic distortion: > 70 dB below a -40 dBm signal
(> I MHz) with 0 dB input attenuation; >60 dB below for signals
20 kHz to I MHz.
Third order intermodulation distortion: >70 dB below two -40
dBm input signals (> I MHz) separated by ?50 kHz and with 0 dB
input attenuation; >60 dB below for signals 10 kHz to I MHz.
Image and multiple responses: >70 dB below a -40 dBm input
signal (> I MHz) with 0 dB input attenuation; >60 dB below for
signals 20 kHz to I MHz.
Residual responses: <-100 dBm with 0 dB input attenuation
and no signal present at input.

Sweep Characteristics
Sweep Time
Automatic: sweeptime is automatically adjusted to maintain abso
lute amplitude calibration for any combination of frequency span,
resolution bandwidth, and video filter bandwidth.
Calibrated sweep times: 0.1 msec to 10 sec/div in 1,2,5 sequence
with ± 10% typical accuracy.
Manual sweep: spectrum analyzer may be swept manually in either
direction with front panel control.

Signal Input Characteristics
Input Impedance: 50 Q nominal; type BNC female connector.
Input SWR: typically < 1.5 with ?IO dB input attenuation.

Output Characteristics
Probe power: +15V, -12.6 V, and GND (150 rnA max). Use
HP 1120A, 1121A, or Il24A high impedance probes.

HP 853A Characteristics
Digital Display
Traces: dual trace, digitally stored display with resolution of 481
horizontal by 801 vertical points for each trace.
Signal processing: maximum hold, digital averaging, and trace
normalization.
Internal service routines: front panel pushbuttons access test rou-



SIGNAL ANALYZERS
Spectrum Analyzer, 0.1 to 1500 MHz
Models 8558B/853A Be 8444A Option 059

• Rugged portability
• Simple three knob operation
• Direct plotter control
• Display annotation and storage accessories

• Digital display with trace arithmetic
• Resolution bandwidths from 1 kHz to 3 MHz
• 0.5 to 1500 MHz tracking generator available
• Optional 75 rl input with dBm or dBmV calibration

HP 8558B/853A

• 12I ":",;,~,", ..,.'"""~ ••00'••

"
HP 8444A Opt. 059

HP 85588 Spectrum Analyzer Plug-in
Performance Plus Economy

The HP 8558B is a 100 kHz to 1500 MHz spectrum analyzer plug
in for use with the HP 853A or 182T display. The high performance
and convenient operation of this economical unit is ideally suited for a
variety of applications in production, R&D or field service measure
ments.

Simple, 3-knob Operation
Preset the HP 8558B to the color coded, "basic-operation" settings,

and use the coupled controls to make most measurements in three
easy steps. Tune to the signal; the LED readout displays its frequen
cy. Zoom-in on the signal by reducing the span width; the resolution
bandwidth, video filter, and sweeptime automatically change to an
optimum value for a calibrated display. Then, change the reference
level to bring the peak of the signal to the top of the screen for the
most accurate amplitude measurement.

Absolute Amplitude Calibration
Signal levels can be read directly from the CRT in dBm (dBmV for

Option 002) without the use of external standards or calculations.
The signal level represented by the top CRT graticule line is always
indicated by the reference level control, and vertical scale factors of
10 dB/div, 1 dB/div, or linear can be selected.

Optional 75 Ohm Input
Two options are available which allow measurements in 75 ohm

systems. Option 001 has 75 n impedance but retains the dBm power
calibration. Option 002 is also 75 n, but the amplitude is calibrated in
dBmV for measurements on systems such as CATV.

EMI Option H98
A hardware modification to the HP 8558B extends the low-fre

quency coverage to 10 kHz, calibrates the display in dBIlV, and pro
vides resolution filters with 6-dB bandwidths of 9 kHz and 120 kHz.
With these enhancements, the HP 8558B is useful for FCC and VDE
emission testing.

EMI Measurement System Option E98
A portable, semi-automatic EMI measurement system is provided

by combining HP 8558B Option H98 (above) with HP 853A comput
er accessories and software (see the "Software" section below). The
system consists of HP 8558B Option H98, HP 853A Display,
HP 750 Portable Computer, HP 82700A Memory Module,
HP 82169A Interface, HP 82161A Cassette Drive, HP 82176A Cas
settes, HP 82715A Card Holders, and Solid State Camera Software
with user's manual (HP part number 75-00853). The following is a
plot of test results with limit lines for an actual EMI test using Option
E98:

UPLAB 13:00 8/23/83 FCC Cond Emlssions MeasurQment of
5036A uPLA8 SIN 2212A-06488 @ EMC SYMPOSIUM by R'G, foils B.
STR 0 MHz SPAN 200 kHzI RES BW 9 kHz 'iF OFF
REF 87 d8uV 10dB/ ATTE~ 10 dB S.'P AUTO MAXHOLO

HP 8444A Option 059 Tracking Generator
(0.5-1500 MHz)

Make swept frequency response measurements from 0.5 to 1500
MHz with greater than 90 dB of dynamic range. The output is abso
lutely calibrated at 0 dBm and continuously variable to -10 dBm.
Frequency of an unknown signal, as well as any point on a frequency
response curve, can be measured by using the external counter output
and a frequency counter such as the HP 5300B/5305B.
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HP 853A Spectrum Analyzer Display
Digital Display

The HP 853A is a digital display mainframe for use with the
HP 8558B Spectrum Analyzer plug-in. Signals are displayed on ei
ther of two independently stored digital traces. Display processing ca
pabilities include maximum hold, digital averaging, and trace
normalization for extended measurement capability. A built-in
microprocessor manages the display operation and provides built-in
test routines for display calibration and test (accessible via the front
panel).
Hp·IB Capability Includes Direct Plotter Control

A hardcopy record of the displayed traces and graticules can be
made on an HP-JB digital plotter by simply using the HP 853A's
front-panel pushbuttons; a controller is not required. Although ana
lyzer controls are not programmable, some HP-IB applications in
clude using a controller for recording trace data or for placing
operator prompts on the HP 853A CRT. The digital display and
processing functions can be remotely programmed, and analyzer
sweeps can be initiated via HP-IB.
Two Configurations

The display is offered in two styles. The HP 853A (pictured) is a
ruggedized, portable mainframe complete with tilt-bail handle and
drip-proof, protective front cover. The HP 853A is ideally suited for
rugged, field environments and any areas where system mobility is
required. The HP 853A Option 001 offers the digital display in a full
module bench or rack mount configuration.
Software

The Solid State Camera Software provides a low cost, portable al
ternative to CRT photos. One program, "Camera," allows permanent
storage of spectrum analyzer display traces along with display anno
tations. Another program, "Limitgen," allows test limit lines to be
drawn on the HP 853A display. For more details, see page 684 in the
HP 8559A Spectrum Analyzer section.

HP 85588 Specifications
Frequency Specifications
Frequency range: 0.1 to 1500 MHz.
Frequency Spans

Per division: 5 kHz to 100 MHz/div in a I, 2,5 sequence.
Zero span: analyzer functions as a manually tuned receiver.

Frequency Accuracy
Tuning accuracy: (+IO°C to +40°C)

0-195 MHz: +(1 MHz + 20% frequency span per division).
195-1500 MHz: ±(5 MHz + 20% frequency span per division).

Frequency span accuracy: ±5% of displayed frequency separa
tion.

Spectral Resolution
Resolution bandwidths: eight selectable resolution (3-dB)
bandwidths from 1 kHz to 3 MHz in a 1, 3 sequence. Bandwidth
and frequency span are independently variable or may be coupled
for optimum display when control markers are aligned (~ ...).
Resolution bandwidth accuracy: 3-dB points are ±20% (+ I 0°
to +40°C).
Selectivity: (60-dB/3-dBbandwidth ratio) <15:1.

Spectral Stability
Residual FM: < I kHz POp in 0.1 second.
Noise sidebands: ~65 dB down, ;:::50 kHz from center ofCW sig
nal with I kHz resolution bandwidth and full video filtering.

Amplitude Specifications
Amplitude range: -117 to +30 dBm.
Maximum Input (safe) Levels

Total power: +30 dBm (1 W, 7.1 Vrms).
Voltage: ±50 V dc or 50 V RMS (<100 Hz).
Peak pulse power: +50 dBm (lOOW, <10 (oLS pulse width, 0.01%
duty cycle) with ;:::20 dB input attenuation.

Gain compression: typically < I dB for -10 dBm signal, 0 dB input
attenuation.
Average noise level: <-I 07 dBm with 10kHz resolution
bandwidth, 0 dB input attenuation, and video filter at MAX.
Calibrated Display Range

Log: 70 dB with 10 dB/div scale; 8 dB with I dB/div scale.
Linear: 8 divisions with linear (LIN) amplitude scale.

Amplitude Accuracy
Calibrator: -30 dRm ± I dB (into 50 U), 280 MHz ± 300 kHz.
Reference level: 10 dB steps and a 12 dB vernier for calibrated
adjustment from -112 dBm to +60 dBm.'

Step accuracy (with 0 dB input attenuation): -10 to -80
dBm: ±O.S dB; -10 to -100 dBm: ±1.0 dB.
Vernier accuracy: iO.5 dB.

Frequency response: :0:: ±1.0 dB with 10 dB input attenuation
(includes input attenuator, mixer flatness, and internal limiter).

Input attenuator: 0 to 70 dB, selectable in 10 dB steps.
Step accuracy: <±0.5 dB per 10 dB step.
Maximum cumulative error: < ± 1.0 dB.

Bandwidth Switching (amplitude variation)
3 MHz to 300 kHz: <±0.5 dB.
3 MHz to 1 kHz: <±1.0 dB.

Display Fidelity
Log incremental accuracy: ±0.1 dB/dB from Reference Level.
Log maximum cumulative error: :0:: ± 1.5 dB over 70 dB range.
Linear accuracy: ±39'0 of Reference Level.

Spurious Responses
Second harmonic distortion: >70 dB below a -40 dBm input
signal with 0 dB input attenuation; >60 dB below for signals 100
kHz to 5 MHz.
Third order intermodulation distortion: > 70 dB below two -30
dBm input signals (>5 MHz) separated by ;:::50 kHz and with 0 dB
input attenuation; >60 dB below for signals 100 kHz to 5 MHz.
Image and multiple responses: > 70 dB below a -40 dBm input
signal (>5 MHz) with 0 dB input attenuation; > 60 dB below for
signals 100 kHz to 5 MHz.
Residual responses: <-100 dBm with 0 dB input attenuation
and no signal present at input.

Sweep Characteristics
Sweep Time

Automatic: sweeptime is automatically adjusted to maintain abso
lute amplitude calibration for any combination of frequency span,
resolution bandwidth, and video filter bandwidth.
Calibrated sweep times: 0.1 ms to 10 sec/div in 1, 2, 5 sequence
with ±IO% typical accuracy.
Manual sweep: spectrum analyzer may be swept manually in ei
ther direction with front panel control.

Signal Input Characteristics
Input impedance: 50 fl nominal; precision Type-N female connec
tor.
Input SWR: typically < 1.5 with;::: 10 dB input attenuation.

Output Characteristics
1st LO output: BNC output provides + I 0 dBm nominal signal (into
50 fl), 2.05 to 3.55 GHz.
Probe power: +15 V, -12.6V, and GND (150 mA max). Use HP
1120A, 1121A, 1123A, or 1124A high impedance probes.

HP 853A Characteristics
For more information on the HP 853A Display, see page 681 in the

HP 8557A Spectrum Analyzer section.

General Specifications
For information on HP 182T compatability, temperature range,

EMI compliance, and power requirements, see page 681 in the
HP 8557A Spectrum Analyzer section.
Weight

HP 8558B: net, 5.5 kg (12 Ib). Shipping 10.5 kg (23 lb).
HP 853A: net, 15.9 kg (35Ib). Shipping 18.6 kg (41 Ib).
HP 853A Opt 001: net, 14.5 kg (32 lb.) Shipping, 17.3 kg (38Ib).

Size
HP 853A18558B: 158.8 H x 501.7 W x 524.5 mm D (6.25" x
19.75" x 20.65").
HP 853A Opt 001/8558B: 133 H x 425.5 W x 473.3 mm D (5.25"
x 16.75" x 18.65").

Ordering Information
HP 8558B Spectrum Analyzer
Opt 001: 75 fl input, dBm calibration
Opt 002: 75 fl input, dBmV calibration
Opt 910: Extra Operating and Service Manual
Opt E98: EMf Measurement System
Opt H17: Extended coverage to 1700 MHz
Opt H36: 6 MHz BW for CATVjLAN demodulation
Opt H98: EMf Option
HP 853A Portable Spectrum Analyzer Display
Opt 001: Full Module Bench/Rack Configuration
Opt 910: Extra Operation and Service Manual
Solid State Camera Software: HP part no. 75-00853
HP 182T Cabinet Style, Normal Persistence Display
, Input not to exceed maximum levels.
, Asimple modification is required for HP 85588 plug-ins with serial prefix 2145A and lower (modi

'icallon kit. HP part number 00853-60058).



SIGNAL ANALYZERS
Spectrum Analyzer, 0.01 to 21 GHz
Models 8559A/853A

• Rugged portability
• Simple three-knob operation
• Direct plotter control
• Display annotation and storage accessories

• Digital display with trace arithmetic
• Resolution bandwidths from 1 kHz to 3 MHz
• Absolute amplitude calibration in all bands

HP 8559A/853A

HP 8559A Spectrum Analyzer Plug-In
Performance Plus Economy

The HP 8559A is a 0.01 to 21 GHz spectrum analyzer plug-in for
use with the HP 853A or 182T display. The high performance and
convenient operation of this economical unit is ideally suited for a vari
ety of applications in production, R&D or field service environments.
Simple 3-Knob Operation

Preset the HP 8559A to the color coded, "basic operation" settings,
and use the coupled controls to make most measurements in three easy
steps. Tune to the signal; the LED readout displays its frequency.
Zoom-in on the signal by reducing the span width; the resolution
bandwidth, video filter, and sweep time automatically change to an
optimum value for a calibrated display. Then, change the reference
level to bring the peak of the signal to the top of the screen for the most
accurate amplitude measurement. A signal identifier is available in all
bands to provide assurance of correct measurements.
Absolute Amplitude Calibration

Signal levels can be read directly in dBm from the CRT without the
use of external standards or calculations. The signal level represented
by the top CRT graticule line is always indicated by the reference level
control, and vertical scale factors of 10 dB/Div, I dB/Div, or linear
can be selected.
HP 11870A Low Pass Filter (dc to 2.6 GHz)

For RF measurement applications needing extended coverage to 2.6
GHz, the HP 11870A low pass filter will reject signals above 3 GHz by
more than 60 dB for image-free measurements over the entire 10 MHz
to 2.6 GHz range.

HP 853A Spectrum Analyzer Display
Digital Display

The HP 853A is a digital display mainframe for use with the
HP 8559A spectrum analyzer plug-in. Signals are displayed on either
of two independently stored digital traces. Display processing capabili
ties include maximum hold, digital averaging, and trace normalization
for extended measurement capability. A built-in microprocessor man
ages the display operation and provides access to built-in test routines
for display calibration and test (accessible via the front panel).
HP-IB Capability Includes Direct Plotter Control

A hard-copy record of the displayed traces and graticule can be
made on a digital plotter via HP-IB by simply using the HP 853A's
front-panel pushbuttons; a controller is not required. Although analyz
er controls are not programmable, some HP-IB applications in-

elude using a controller for recording trace data or for operator
prompts on the HP 853A CRT. The digital display and processing
functions can be remotely programmed, and analyzer sweeps can be
initiated via HP-IB.

Two Configurations
The display is offered in two styles. The HP 853A (pictured) is a

ruggedized, portable mainframe complete with tilt-bail handle and
drip proof, protective front cover. The HP 853A is ideally suited for
rugged, field service environments and any areas where system mobili
ty is required. The HP 853A Option 001 offers the digital display in a
full module bench or rack mount configuration.

Software
The Solid State Camera Software provides a low cost, portable al

ternative to CRT photos. One program, "Camera," allows the user to
annotate the display with a title and with spectrum analyzer control
settings. Both trace and annotation can be permanently stored in the
computer's memory (3 traces), on magnetic card (I trace each), and
on magnetic cassette (over 80 traces). After being stored, the display
information can later be recalled for viewing on the HP 853A display
or for making hard copies with a plotter. Another program, "Lim
itgen," allows test limit lines to be drawn on the HP 853A display.

The HP 853A software adds measurement capability to many spec
trum analyzer applications: EMI measurements are aided by display
limit line generation; FCC digital radio masks can be drawn on the
display; recording spectrum analyzer display data is useful for proof
of-performance testing, electric field strength measurements, remote
location testing, and communication band occupancy monitoring; and
production measurements are enhanced by display comparison testing
to specification lines or to ideal response shapes.

To implement the software for the HP 853A, the following parts
and equipment configuration are needed (refer to other sections of this
catalog for ordering and pricing information): HP 853A Spectrum
Analyzer Display; HP 8557A, 8558B, or 8559A Spectrum Analyzer;
HP 75D Portable Computer; HP 82700A 8k-Byte Memory Module;
HP 82169A HP- IB Interface; HP 82708A Magnetic Cards;
HP 82715A Card Holders; Solid State Camera Software HP part
number 75-00853; HP 7470A or 7475A Plotter (optional);
HP 8216lA Cassette Drive (optional); and HP 82176A Cassettes (op
tional).
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HP 8559A Specifications
Frequency Specifications
Frequency range: 0.01 to 21 GHz in six selectable ranges.
Freqnency Spans

Fullband: displays entire spectrum of selected band.
Per divison: 10kHz to 200 MHz/div in a I, 2, 5 sequence.
Zero span: analyzer functions as a manually tuned receiver.

Frequency Accuracy
Tuning accuracy: 0.01 to 3 GHz: <±(l MHz +0.3% of center
frequency); 3 to 21 GHz: <±(5 MHz +0.2% of center frequency).
Frequency span accuracy: <±5% ofdisplayed frequency separa
tion.

Spectral Resolution
Resolution bandwidths: eight selectable resolution (3-dB)
bandwidths from I kHz to 3 MHz in a I, 3 sequence. Bandwidth
and frequency span are independently variable or may be coupled
for optimum display when control markers are aligned (~~).

Resolution bandwidth accuracy: 3-dB points are <±15% (ex
cept for 3 MHz bandwidth: <±30%).
Selectivity: (60-dB/3-dB bandwidth ratio) <15:1

Spectral stability: (fundamental mixing, bands 0.01-3 GHz and 6-9
GHz)

Residual FM: <2 kHz pop in 0.1 second.
Noise sidebands: ?-70 dB down, z.30 kHz from center ofCW sig
nal with 1 kHz resolution bandwidth and video filter at MAX.

Amplitude Specifications
Amplitude range: -Ill to +30 dBm.
Maximum Input (safe) Levels

Total power: +20 dBm (100 mW, 2.2 Vrms) with 0 dB input atten
uation; + 30 dBm (1 watt, 7.1 Vrms) with z.10 dB input attenuation.
Voltage: ±7.1 Vdcor 7.1 V RMS (<100 Hz).
Peak pulse power: +50 dBm (100 watts, 10 /Lsec pulse width,
0.01 % duty cycle) with z.30 dB input attenuation.

Gain compression: <0.5 dB for a -10 dBm input level, with 0 dB
input attenuation.
Average noise level: see table below for maximum average noise
level with I kHz resolution bandwidth, 0 dB input attenuation, and
video filtering at MAX.

Frequency Avg. Noise Frequency Amplitude
Range Level Response Accuracy'
(GHz) (dBm/l kHz) (± dB max.) (- dB max.)
0.01-3 -111 1.0 2.3
6.0-9 -108 1.0 2.3
3.0-9 -103 1.5 2.8
9.0-15 -98 1.8 3.1
6.0-15 -93 2.1 3.4

12.1·18 -92 2.3 3.6
18.0-21 -90 3.0 4.3

Alternate IF: regular IF at 3.0075 GHz; alternate IF available at
2.9925 GHz for all frequency bands (minimum frequency is 25
MHz).
Calibrated Display Range

Log: 70 dB with 10 dB/div scale; 8 dB with I dB/div scale.
Linear: 8 divisions with linear (LIN) amplitude scale.

Amplitude Accuracy
Calibrator: -10 dBm ± 0.3 dB (into 50 fl), 35 MHz ± 400 kHz.

Reference level: 10 dB steps and a 12 dB vernier for calibrated
adjustment from -112 dBm to +60 dBm2

•

Step accuracy (With 0 dB input attenuation): -10 to -80
dBm: ±0.5 dB; -10 to -100 dBm: ±1.0 dB.
Vernier accuracy: ±0.5 dB.

Frequency response: see table above; includes input attenuator,
mixer flatness, and mixing mode gain variation (band to band), with
oor 10 dB input attenuation.
Input attenuator: 0 to 70 dB, selectable in 10 dB steps.

Step accuracy: <±I.O dB per 10 dB step (0 to 60 dB, 0.01 to 18
GHz).
Maximum cumulative error: <±2.4 dB (0 to 60 dB, 0.01 to 18
GHz).

Bandwidth SWitching (amplitUde variation)
3 MHz to 300 kHz: <±0.5 dB.
3 MHz to 1 kHz: <±1.0 dB.

Display Fidelity
Log incremental accuracy: ±O.l dB/dB from Reference Level.
Log maximum cumulative error: s±1.5 dB over 70 dB range.
Linear accuracy: ±3% of Reference Level.

Spurious Responses
Second harmonic distortion: typically> 70 dB below a -40 dBm
signal with 0 dB input attenuation.
Third order intermodulation distortion: typically> 70 dB below
two -30 dBm input signals separated by z.50 kHz with 0 dB input
attenuation.
Residual responses: <-90 dBm with 0 dB input attenuation and
no signal present at input (0.OP-3 GHz, 6-9 GHz).
Signal identifier: available in all frequency bands and spans, use
ablefrom 10 MHz to 100 kHz/div.

Sweep Characteristics
Sweep Time

Automatic: sweeptime is automatically adjusted to maintain abso
lute amplitude calibration for any combination of frequency span,
resolution bandwidth and video filter bandwidth.
Calibrated sweep times: 2 /Lsec to 10 sec/ div in a I, 2, 5 sequence
(except 2 sec/div), ±10% accuracy (±20% for 5/10 sec/div).
Manual sweep: spectrum analyzer may be swept manually in ei
ther direction with front panel control.

Signal Input Characteristics
Input impedance: 50 fl nominal; precision type-N female connector.
Input SWR: typically <2.0, 0 dB input attenuation; < 1.3, 10 dB in
put attenuation.

HP 853A Characteristics
For information on the HP 853A Display, see page 681 in the
HP 8557A Spectrum Analyzer section.

General
General Specifications
For information on HP 182Tcompatability, temperature range, EMI
compliance, and power requirements, see page 681 in the
HP 8557A Spectrum Analyzer section.
Weight

HP 8559A: nct, 5.5 kg (12.1 Ib). Shipping 9.1 kg (20 Ib).
HP 853A: net, 15.9 kg (35Ib). Shipping 18.6 kg (41Ib).
HP 853A Opt 001: net, 14.5 kg (32 lb). Shipping, 17.3 kg (38 Ib).

Size
HP 853A/8559A: 158.8 H x 501.7 W x 524.3 mm D (6.25" x:
19.75" x 20.65").
HP 853A Opt 001l8559A: 133 H x 425.5 W x 473.7 mm D (5.25 "
x 16.75" x 18.65").

Ordering Information Price
HP 8SS9A Spectrum Analyzer $11,825
Opt 910: Extra Operating and Service Manual add $20
HP 8S3A Portable Spectrum Analyzer Display $5,550
Opt 001: Full Module Bench/Rack Configuration less $200
Opt. 910: Extra Operation and Service Manual add $25
Solid State Camera Software: HP part no. 75-00853 $50
HP 182T Cabinet Style, Normal Persistence Display $4,030
'Using IF substitution. total accuracy is sum of frequency response, calibration. and reference
level errors.

'Input levei not to exceed maximum levels.
'25 MHz with Alternate IF ON.
'A simple modification is required for HP 8559A plug-ins with serial prefix 2208A and lower (modi
fication kit, HP part number 00853-60059).



SIGNAL ANALVZERS
HP 141T Spectrum Analyzer System, 20 Hz to 40 GHz
Model 141T System

• 20 Hz to 18 GHz, external mixing to 40 GHz
• Absolute amplitude calibration

Hewlett Packard's 141 T Spectrum Analyzer system permits mea
surements at frequencies ranging from 20 Hz to 18 GHz with four
plug-in tuning sections. For measurements in the 18 to 40 GHz re
gion, an accessory external mixer may be used with the microwave
tuning section. The modularity of the system allows you to keep pace
with changing measurement requirements.

An HP 141 T Spectrum Analyzer system is comprised of a main
frame/display, one tuning section, and one IF section. Each tuning
section covers a different frequency range permitting purchase of
those which best meet current requirements. The HP 8556A covers
from 20 Hz to 300 kHz, the HP 8553B from I kHz to 110 MHz, the
HP 8554B from 100 kHz to 1250 MHz, and the HP 8555A from 10
MHz to 18 GHz. The IF sections, the HP 8552A or HP 8552B, pro
vide bandwidth/gain selection and detection. Unless otherwise noted,
the specifications shown here apply to a spectrum analyzer which con
tains an HP 8552B IF section.

For swept frequency testing of components, the HP 8443A or HP
8444A Tracking Generator can function as a swept signal source
which, through locking, accurately tracks the frequency to which the
analyzer is tuned. A microwave tracking preselector, the HP 8445B,
simplifies measurements and improves the dynamic range of the HP
8555A Tuning Section for dense signal environments.

The spectrum analyzer displays amplitude and frequency accurate
ly with a large dynamic range.

The following pages contain detailed performance specifications
for each configuration of the spectrum analyzer, preselector, and
tracking generators.

Absolute Amplitude Calibration
Calibrated frequency and amplitude measurements may be made

over the entire frequency range. Logarithmic or linear scaling allow
display of amplitude in dBm or voltage respectively. A warning light
is provided to indicate uncalibrated conditions due to improper con
trol settings.

• Tracking generators for component test
• Tracking preselector simplifies measurements

I.... [IIJDDI~~-j1-j3 ".
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Frequency Calibration
Three scan modes allow simple, accurate measurements. In the

FULL SCAN mode the entire tuning section band is displayed. A
marker is provided to identify and select signals of interest.

After a signal is selected in the FULL SCAN mode, switching to
PER DIVISION mode allows analysis of the signal in narrow scans.
Noise sidebands and low deviation FM are examples of measure
ments that might be made in this mode.

The analyzer can be used as a fixed tuned receiver by selecting the
ZERO SCAN mode. In this mode the analyzer provides a time do
main display with a calibrated time base, controlled by the scan time
setting. Demodulating AM radio is a simple example of a ZERO
SCAN measurement.

High Resolution
In frequency domain analysis it is often necessary to resolve close

in sidebands, such as line related modulation. Bandwidths as narrow
as 10 Hz are provided in the HP 8553B to obtain this resolution. Use
of such narrow bandwidths is made possible by frequency stabiliza
tion.

High Sensitivity, Low Distortion
For best measurement accuracy, a wide dynamic range is essential.

Wide dynamic range requires both high sensitivity and low internal
distortion.

Signals as low as -142 dBm can be measured using the HP 8553B
tuning section. For most measurements the HP 141 T system offers in
excess of 70 dB distortion free dynamic range. For many measure
ments with the HP 8555A Tuning section, the HP 8445B Preselector
can increase dynamic range to greater than 100 dB.



HP 141T, 85528

Mainframe/Storage Display
The HP 141T Mainframe provides variable persistence and stor

age. When narrow bandwidths are selected, sweep time must be re
duced to maintain amplitude calibration. Variable persistence
permits displayed traces of constant intensity even for long sweep
times. The storage feature allows traces to be held for comparison or
photographing.

IF Section Features
In addition to providing calibrated bandpass filtering the IF Sec

tion offers several user convenience features. Selectable video filters
improve signal discernibility when SIN is low and permit display of
average noise level. Recorder outputs, compatible with analog XY
recorders, are provided. Amplitude and frequency calibration from
the front panel are possible using the internal calibration source.

Tracking Generators for Component Test
Tracking generators-leveled sources which track the tuned fre

quency of the analyzer-allow precise frequency measurements on
two port devices with high dynamic range. Three tracking generators
permit characterization of device performance up to 1500 MHz with
a nominal dynamic range of 100 dB. The HP 8556B includes a track
ing generator and the HP 8443A and HP 8444A may be used with the
HP 8553B and HP 8554B Tuning Sections respectively.

HP 8750A Storage-Normalizer
Digital trace storage and display with the HP 141 T System is possi

ble with the HP 8750A (Opt. 001) and an external oscilloscope. Digi
tal storage provides a flicker-free display for any sweep speed and
allows comparison of two traces. When a tracking generator is used,
the normalization feature of the HP 8750A reduces the effect of sys
tem frequency response on the measurement.

General Specifications

Scan Mode
Int: analyzer repetitively scanned by internally generated ramp:
synchronization selected by scan trigger
Single: single scan with front panel reset.
Ext: scan determined by 0 to +8 volt external signal.
Manual: scan determined by front panel control.

Scan trigger: for internal scan mode, select between
Auto: scan free-runs.
Line: scan synchronized with power line frequency.
Ext: scan synchronized with >2 volt (20 volt max.) signal.
Video: scan internally synchronized to envelope of RF input.

Auxiliary Outputs
Vertical output: 0 to -0.8 V for full deflection.
Scan output: -5 V to +5 V for to div CRT deflection.
Pen lift output: 0 to 14 V (0 V, pen down).

Display Characteristics

HP 141T

Plug-ins: accepts Models 8552A/B, 8553B, 8554B, 8555A and
8556A.

Cathode-Ray Tube Type
Post-accelerator storage tube, 9000 volt accelerating potential; alu
minized P31 phosphor.

Cathode-Ray Tube Graticule
8 x 10 division (approx, 7.1 cm X 8.9 cm) parallax-free internal
graticule.

Persistence
Normal: natural persistence of P31 phosphor (0.1 second).
Variable
Normal writing rate mode: continuously variable from less than
0.2 second to more than one minute.
Maximum writing rate mode: from 0.2 second to 15 seconds.
Erase: manual; erasure takes approximately 350 ms.

Storage time: normal writing rate; more than 2 hours at reduced
brightness (typically 4 hours).
Fast writing speed: more than 15 minutes.
EMI: conducted and radiated interference is in compliance with MIL
STD 46lA Methods CE03 and RE02, CISPR publication II
(1975), and Messempfaenger-Postverfuegung 526/527/79
(Kennzeichnung Mit F-Nummer/Funkschutzzeichen).
Temperature range: operating, O°C to +55°C; storage, -40°C to
+ 75°C.
Power requirements: 100, 120,220, or 240 V +5%. -10%. 50 to 60
Hz, normally less than 225 watts (includes plug-ins used).
Weight

Model 8552A or 85528 IF section: net, 4.1 kg (9 Ib). Shipping
6.4 kg (14Ib).
Model 141T display section: net, 19.2 kg (43Ib). Shipping, 26 kg
(57Ib).
Tuning section: see following pages.

Size: model141T with plug-ins: 221 H x 425 W x 416 mm D (8.8" x
16.8" x 16.4").
Special order: chassis slides and adapter kit.

HP 141T Spectrum Analyzer System
Input impedance: 50 Q nominal. Reflection coefficient <0.30 (1.85
SWR), input attenuator ~IO dB.
Maximum input level: peak or average power + 13 dBm (1.4 V ac
peak), ±50 V dc.
Attenuator: 0 to 50 dB in 10 dB steps.
Scan time: 16 internal scan rates from 0.1 msJdiv to 10 secJdiv in a
1,2,5 sequence, and manual scan (8552B only).
Scan Time Accuracy

0.1 ms/div to 20 ms/div: ±IO%.
50 ms/div to 10 s/div: ±20%.

Ordering Information
HP 14lT Variable Persistence Display
Opt 908: Rack Flange Kit
HP 8552A Economy IF Section
HP 8552B High Resolution IF Section

Price
$4100

add $27
$4370
$5320



SIGNAL ANALYZERS
HP 141T Spectrum Analyzer System: 20 Hz to 300 kHz
Model 8556A

• Accurate signal level measurements (-,0.95 dB)
• Accurate frequency measurements (+3 Hz)

• High sensitivity ( -152 dBV)
• Built-in tracking generator

HP 8556A (141T, 85528)

Measurement Flexibility
The HP 8556A offers a frequency range of 20 Hz to 300 kHz. It is

compatible with impedances normally encountered at audio frequen
cies. The input may be either balanced or unbalanced and measure
ment units may be dBV, dBm or Volts.

Frequency Range
In addition to the 300 kHz tuning scale, a 30 kHz tuning scale is

provided for greater tuning resolution at low frequencies. The HP
8556A may be swept about the tuned frequency, from 0 Hz to a se
lectable stop frequency, or fixed tuned to any frequency in its tuning
range. Crystal markers with 20 kHz spacing may be selected to en
sure accurate frequency measurements.

Amplitude Calibration
The HP 8556A is calibrated for dBm in 600 and 50 ohms, as well as

dBV and volts. Accurate reference level control (±0.2 dB) and
vernier ( ±0.25 dB) allow accurate amplitude measurements when
using the IF substitution method.

Resolution-Sensitivity
Bandwidths of from 10Hz to 10kHz are provided with the HP

8556A. The 10 Hz bandwidth is useful for measurements close to the
carrier such as power line sidebands. The 10 Hz bandwidth together
with the low noise figure of the HP 8556A, allow signals as low as
-152 dBV (25 nV) to be measured.

Isolated Input
The isolated input prevents spurious signal pickup due to ground

currents between the analyzer and the signal source. The high input
impedance permits the use of an oscilloscope probe. An optional bal
anced input is transformer coupled to provide isolation and high com
mon mode rejection.

Tracking Generator
The frequency of low level signals can be measured to ±3 Hz accu

racy with a frequency counter connected to the output of the built-in
tracking generator. Swept insertion loss measurements with 140 dB
dynamic range and return loss measurements are also possible using
the tracking generator.

Specifications-with HP 85528 IF Section
Frequency Specifications
Frequency range: 20 Hz to 300 kHz. Tuning dial ranges of 0-30
kHz and 0-300 kHz.
Scan width: (on a 10-division CRT horizontal axis)

Per division: 10 calibrated scan widths from 20 Hz/div to 20
kHz/div in a 1,2,5 sequence.
0-10 f: 10 calibrated preset scans, from 200 Hz to 200 kHz in a 1,2,
5 sequence. Analyzer scans from zero frequency to ten times the
scan width per division setting.
Zero: analyzer is a fixed tuned receiver.

Frequency Accuracy
Center frequency accuracy: 0-30 kHz Range: ±500 Hz; 0-300
kHz Range: ±3 kHz.
Marker accuracy: RF markers every 20 kHz accurate to within
±0.01 %. Markers controlled by front panel on/off switch.
Scan width accuracy: frequency error between any two points on
the display is less than ±3% of the indicated frequency separation.



Stability
Residual FM: sidebands >60 dB down 50 Hz or more from CW
signal, scan time ~I sec/div, 10 Hz bandwidth.
Noise sidebands: more than 90 dB below CW signal, 3 kHz away
from signal, with a 100 Hz IF bandwidth.
Frequency drift: less than 200 Hz/ 10 min.

Resolution
Bandwidth ranges: IF bandwidths of 10 Hz to 10 kHz are provid
ed in a I, 3, 10 sequence.
Bandwidth accuracy: individual IF bandwidth 3 dB points cali
brated to ±20% (10 kHz bandwidth ±5%).
Bandwidth selectivity: 60 dB/3 dB IF bandwidth ratios, with IF
section: < II: I for IF bandwidths from 10 Hz to 3 kHz; < 20: I for 10
kHz bandwidth. For 10 Hz bandwidth, 60 dB points are separated
by less than 100 Hz.

Amplitude Specifications
Absolute Amplitude Calibration

Log Calibration Modes
dBV 0 dBV = 1 V rms
dBm-600 fl 0 dBm = I mW-600 fl
dBm-50 fl 0 dBm = I mW-50 fl

Input impedance is I Mfl. dBm ranges are referenced with input
properly terminated externally.

General
Scan time: 16 internal scan rates from 0.1 ms/div to 10 sec/div in a
I, 2, 5 sequence.
Scan Mode

Int: analyzer repetitively scanned internally.
Ext: scan determined by 0 to +8 volt external signal.
Single: single scan actuated by front panel button.
Manual: scan determined by front panel control.

Input level: provides 50 dB control of input preamplification and at
tenuation to prevent input overload. INPUT LEVEL markings of
-60 dBm/dBV to -10 dBm/dBV indicate maximum input level for a
minimum of 70 dB spurious-free dynamic range. Accuracy ±0.2 dB
(2.3%).
Input impedance: I Mfl shunted by ""32 pF.
Maximum input level: 10 V rms, ±200 V dc. Ground terminals of
BNC input connectors are isolated from the analyzer chassis ground
to minimize ground loop pickup at low frequencies.

Maximum voltage, isolated ground to chassis ground: ± I 00
V dc.
Isolated ground to chassis ground impedance: 100 kfl shunted
by approximately 0.3 !JoF.
Gain compression: for input signal level 20 dB above INPUT
LEVEL setting, gain compression is less than I dB.

Log calibration range: from -150 dBm/dBV to + 10 dBm/dBV.
Log display range: 10 dB/div on a 70 dB display, or 2 dB/div on a
16 dB display.
Linear sensitivity: from 0.1 !JoV /div to 1 V/div in a 1,2, 10 se
quence. Linear sensitivity vernier Xl to XO.25 continuously.

Dynamic Range
INPUT LEVEL control: -10 to -60 dBm/dBV in 10 dB steps. Ac
curacy ±0.2 dB. Marking indicates maximum input levels for 70 dB
spurious-free dynamic range.
Average noise level: (specified with a 600 fl or less source impe
dance and INPUT LEVEL at -60 dBm/dBV)

Mode
dBm-50 fl
dBm-600 fl
dBV
Linear

1 kHz IF Bandwidth
<-122 dBm (180 nV)
<-130 dBm (250 nV)
<-132 dBV (250 nV)

<400 nV

10Hz IF Bandwidth
<-142 dBm (18 nV)
<-150 dBm (25 nV)
<-152 dBV (25 nV)

<40nV

Tracking Generator Specifications
Frequency range: tracks the analyzer tuning, 20 Hz to 300 kHz.
Amplitude range: continuously variable from 100 mV rms to
greater than 3 V rms into an open circuit.
Amplitude accuracy: with TRACKING GEN LEVEL in CAL
position and 20 kHz markers off, output level at 100 kHz is 100 mV
±0.3 dB into an open circuit.
Frequency response: ±0.25 dB 50 Hz to 300 kHz.
Output impedance: 600 fl.
Residual FM: < I Hz peak-to-peak.
Power requirements: 100,120,200, or 240 V +5%, -10%, 50 to
60 Hz, normally less than 225 watts.
Weight: Model 8556A LF section: net, 3.7 kg (8 Ib). Shipping, 5.3
kg (l2Ib).
Size: 102 H x 226 W x 344 mm D (4" x 8.9" x 13.5 ").

Log reference level control: provides 90 dB IF gain control in 10
dB steps. Accurate to ±0.2 dB (±2.3%).
Log reference level vernier: provides continuous 12 dB range.
Accurate to ±O.I dB (± 1.2%) in 0, -6, -12 dB positions; otherwise
±0.25 dB (±2.8'10).
Amplitude measurement accuracy: ±0.95 dB with proper tech
nique.

Video filter: averages displayed noise; bandwidth of 10 kHz, 100
Hz, and 10 Hz. Bandwidth accuracy ±20%.
Spurious responses: input signal level :;INPUT LEVEL setting:
out of band mixing responses, harmonic and intermodulation distor
tion products are all more than 70 dB below the input signal level 5
kHz to 300 kHz; 60 dB, 20 Hz to 5 kHz. Third order intermodula
tion products are more than 70 dB below the input signal level, 5
kHz to 300 kHz with signal separation >300 Hz.
Residual responses (no signal present at input): with the -IN
PUT LEVEL at -60 dBm/dBV and the iilfJut terminated with
600 fl or less, all line related residual responses from 0 to 500 Hz are
below -120 dBm/dBV. All other residual responses are below
-130 dBm/dBV.

Specifications with HP 8556A Options 001, 002-8al
anced Input
Amplitude

Log Calibration Modes-Balanced (bridged) Input
dBm-135 fl (Option 001) OdBm= 1 mW-135fl
dBm-150 fl (Option 002) 0 dBm = I mW-150 fl
dBm-600 fl (Option 001 or 002) 0 dBm = I mW-600 fl
dBm-900 fl (Option 001 or 002) 0 dBm = I mW-900 fl
Input impedance is typically 15 kfl. dBm ranges are referenced with
input properly terminated externally.

Input
Maximum input levels: normal Mode, ±20 V rms or ± 150 V dc
for normal mode (symmetrical) signals between input signal con
nectors; Common Mode, 200 V rms at 60 Hz or ±500 V dc for
common mode (asymmetrical) voltages between input signal con
nectors and GUARD or instrument chassis; GUARD, ± 100 V dc
from GUARD to instrument chassis. (GUARD to chassis impe
dance is approximately 100 kfl shunted by 0.3 !JoF.)
Balance (symmetry): 0 -30kHz Range, greater than 80 dB, 50
Hz to I kHz; I -300 kHz range, greater than 60 dB, 1 kHz to 20
kHz.

Price
$3395

add $220
add $220

Ordering Information
HP 8SS6A RF Section
Opt 001: Balanced input
Opt 002: Balanced input

Linear
±2.3'10

±2.8% of full
8 div display

Log
±0.2 dB

±0.25 dB/dB
but not more
than ± 1.5 dB

over 70 dB
display range

Amplitude Accuracy
Frequency response
Amplitude display



SIGNAL ANALYZERS
HP 141T Spectrum Analyzer System: 1 kHz to 110 MHz
Models 85538 & 8443A

• 10 Hz resolution bandwidth
• High sensitivity (-140 dBm)

• Accurate amplitude measurements (± 1.25 dB)
• 10 Hz frequency accuracy with tracking generator

HP 85538 (141T, 85528) 8443A

The HP 8553B covers the frequency range I kHz to 110 MHz.
This frequency range includes audio, video, navigation aids, commu
nications basebands, broadcast AM and FM, and TV. This analyzer
features high sensitivity, stability and resolution. The HP 8443A
Tracking Generator improves frequency measurement accuracy and
provides a tracking source for swept frequency testing of components.

Frequency Range
The frequency range of the HP 8553B extends from audio through

the FM broadcast band. In the PER DIVISION mode, scan widths
from 200 Hz to 100 MHz can be selected. ZERO SCAN mode allows
operation as a fixed tuned receiver with a time domain display. In
addition to the full range dial scale, a 0-11 MHz dial scale provides
better tuning resolution at low frequencies.

Resolution-Stability
Bandwidths ranging from 10 Hz to 300 kHz may be selected when

using an HP 8553B. Wide bandwidths are useful for measurement of
FM or other broadband spectra. The 10Hz bandwidth allows mea
surement of 60 Hz sidebands which are greater than 60 dB down
from the carrier. Low residual FM due to phase-lock stabilization
makes this resolution possible. This low residual FM also permits
characterization of oscillator stability.

Amplitude Calibration
The HP 8553B is calibrated for either dBm or Volts over the range

-142 dBm (18 nV) to + I0 dBm (0.7 V). An accurate amplitude ref
erence is provided by the internal calibrator. This reference together
with low frequency response variations (±0.5 dB) make possible ac
curate measurements of absolute amplitude. Calibrated in-circuit
made measurements may be made at frequencies from 100 kHz to
110 MHz when using the HPI121A Active Probe with the HP
8553B.

Sensitivity
Low noise figure and 10 Hz bandwidth result in high sensitivity for

the HP 8553B. In a 10Hz bandwidth signal levels of -140 dBm may
be measured. With the addition of a low noise preamp, such as the HP
8447, sensitivity can be improved by at least 15 dB.

HP 8443A Tracking Generator-Counter
To complement the HP 8553B, the HP 8443A Tracking Generator

provides a tracking source with a frequency range of 100 kHz to 110
MHz. A built-in counter permits precision frequency measurements
and RF attenuators allow precise control of output amplitude.

Frequency Accuracy
Frequency measurements with an accuracy of ± 10Hz are possible

when using an HP 8443A. In the TRACK ANALYZER mode, the
HP 8443A displays the counted frequency of a tunable marker. The
RESTORE mode allows individual signals to be counted in a wide
scan without fine tuning.

Swept Frequency Measurements
With the HP 8443A, the HP 8553B can be used to measure both

insertion and return loss over the 100 kHz to 110 MHz frequency
range. The excellent stability of the HP 8443A permits use of the 10
Hz bandwidth, providing a 130 dB dynamic range for swept frequen
cy response measurements. A system (HP 8553B/8443A) frequency
response of ± 1.0 dB insures accurate characterization of OUT fre
quency response.



Specifications-with HP 85528 IF Section

Frequency Specifications
Frequency range: I kHz-I 10 MHz (0-11 MHz and 0 -110 MHz
tuning ranges).
Scan Width (on 10-division CRT horizontal axis)

Per division: 18 calibrated scan widths from 20 Hz/div to 10
MHz/div in a 1,2, 5 sequence.
Preset: 0-100 MHz, automatically selects 300 kHz bandwidth IF
Filter.
Zero: analyzer is fixed tuned receiver with selectable bandwidth.

Frequency Accuracy
Center frequency accuracy: the dial indicates the display center
frequency within ±I MHz on the 0-110 MHz tuning range; ±200
kHz on the 0-11 MHz tuning range with FINE TUNE centered,
and temperature range of 20°C to 30°C.
Scan width accuracy: scan widths 10 MHz/div to 2 MHz/div
and 20 kHz/div to 20 Hz/div: Frequency error between two points
on the display is less than ±3% of the indicated frequency separa
tion between the two points. Scan widths I MHz/div to 50 kHz/div:
Frequency error between two points on the display is less than
± I0% of the indicated frequency separation.

Resolution
Bandwidth: IF Bandwidths of 10 Hz to 300 kHz are provided in a
I, 3, 10 sequence.
Bandwidth accuracy: individual IF bandwidths' 3 dB points cali
brated ±20% (10 kHz bandwidth ±5%).
Bandwidth selectivity: 60 dB/3 dB IF bandwidth ratios: 10 Hz to
3 kHz bandwidths, <11:1, 10 kHz to 300 kHz bandwidths, <20:1;
60 dB points on 10 Hz bandwidth separated by <100 Hz.

Stability
Residual FM stabilized: sidebands >60 dB down 50 Hz or more
from CW signal, scan time ~ 1 sec/diy, 10 Hz bandwidth (typically
less than I Hz peak-to-peak).
Residual FM unstabilized: < I kHz peak-to-peak.
Noise sidebands: more than 70 dB below CW signal, 50 kHz or
more away from signal, with I kHz IF bandwidth.
Long term drift (after 1-hour warm-up), stabilized: 100 Hz/IO
min; unstabilized: 5 kHz/min, 20 kHz/IO min.

Amplitude Specifications
Absolute Amplitude Calibration Range

Log: from -130 to +10 dBm, 10 dB/div on a 70 dB display or 2
dB/div on a 16 dB display.
Linear: from 0.1 ItV / div to 100 mV /div in a I, 2 sequence on an 8
division display.

Dynamic Range
Average noise level: <-110 dBm with 10 kHz IF bandwidth.
Video filter: averages displayed noise; 10 kHz, 100 Hz, and 10 Hz
bandwidths.
Spurious responses: are below a -40 dBm signal at the input
mixer as follows: All image and out-of-band mixing responses, -har
monic and intermodulation distortion more than 70 dB down, 2
MHz to 110 MHz; more than 60 dB down, I kHz to 2 MHz. Third
order intermodulation products more than 70 dB down, I kHz to
110 MHz (Signal separation >300 Hz).
Residual responses (no signal present at input): with input
attenuation at 0 dB: <-110 dBm (200 kHz to 110 MHz); <-95
dBm (20 kHz to 200 kHz).

Calibrator amplitude: -30 dBm, ±0.3 dB
Calibrator frequency: 30 MHz, ±3 kHz.
Log reference level control: provides 70 dB range (60 dB below
200 kHz), in 10 dB steps. Accurate to ±0.2 dB (±2.3%, Linear Sensi
tivity).

Log reference level vernier: provides continuous 12 dB range. Ac
curate to ±O.I dB (±1.2%) in 0, -6, and -12 dB positions; otherwise
±0.25 dB (±2.8%).

Amplitude measurement accuracy: ± 1.25 dB with proper tech
nique.

General Characteristics
Input impedance: 50 n nominal, BNC connector. Reflection coeffi
cient <0.13 (1.3 SWR), input attenuator ~IO dB. A special 75 n
version of the HP 8553B/8552B is available, as is a 75 n matching
transformer, the HP 11694A.

Maximum input level: peak or average power + 13 dBm (1.4 V ac
peak), ±50 V dc, I dB compression point, -10 dBm.

Scan time: 16 internal scan rates from 0.1 ms/div to 10 sec/div in a
1,2,5 sequence, or manual scan.

Scan Mode
Int: analyzer repetitively scanned internally.
Ext: scan determined by 0 to +8-volt external signal.
Manual: scan determined by front panel control.

Attenuator: 0 to 50 dB, in 10 dB increments, coupled to Log Refer
ence Level indicator; automatically maintains absolute calibration.
Attenuator accuracy ±0.2 dB.

Power requirements: 100, 120, 220, or 240 V +5%, -10%, 50 to 60
Hz, normally less than 225 watts.

Weight: Model 8553B RF Section: net, 5.5 kg (l2Ib). Shipping, 7.8
kg (17 Ib).

Size: 102 H x 226 W x 334 mm D (4" x 8.9" x 13.5 ").

Tracking Generator-Counter (HP 8443A)
Frequency range: 100 kHz to 110 MHz.

Amplitude range: < -120 dBm to + 10 dBm in 10 and I dB steps
with a continuous 1.2 dB vernier.

Amplitude Accuracy
Frequency response (flatness): ±0.5 dB.
Absolute: 0 dBm at 30 MHz: ±0.3 dB.

Output impedance: 50 n, BNC connector, ac coupled, reflection
coefficient ~0.09 (1.2 SWR) with output <0 dBm.

Counter
Display: 7 digits with I digit over-range. Reads to ±IO Hz incre
ments.
Resolution (gate time): I kHz (I ms), 100 Hz (10 ms), 10 Hz
(100 ms).
Accuracy: ± I count ±time base accuracy.
Time base aging rate: <3 x 10-9/day (0.3 Hz/day) after warm
up.
External counter inputs: 10 kHz to 120 MHz, 50 n, -10 dBm
min.

Power: 100, 120,220, or 240 V +5%, -10%, 48 to 440 Hz 75 watts.

Weight: Model 8443A: net, 11.04 kg (24.3 Ib). Shipping, 14.47 kg
(31.9Ib).

Size: 88.2 H x 425 W x 467 mm D (3.5" x 16.8" x 18.4").

Amplitude Accuracy
Frequency response
(Flatness: attenuator
settings> 10 dB):
I kHz to 110 MHz
Amplitude Display

Log

±O.5 dB
±0.25 dB/dB

but not more than ±1.5
dB over the full

70 dB display range

Linear

±5.8%
±2.8% of
full 8 div
deflection

Ordering Information
UP 85538 RF Section
UP 8443A Tracking Generator-Counter

Price
$4120
$6980



SIGNAL ANALYZERS
HP 141T Spectrum Analyzer System: 100 kHz to 1250 MHz
Models 85548 & 8444A

• High resolution ( 100 Hz)
• Frequency response 1 dB

HP 85548 (141T, 85528) 8444A

The HP 8554B RF Section covers the frequency range from 100
kHz to 1250 MHz. This band includes baseband, AM/FM Broad
cast, VHF/UHF TV, mobile communications, and VHF/UHF navi
gation systems. Typical measurements include modulation,
intermodulation, harmonics and spurious. Noise power density and
carrier to noise ratio can also be measured. The frequency response of
filters, amplifiers, mixers or modulators can be measured and dis
played when a companion tracking generator is used.

Absolute Calibration
Amplitude measurements can be made with an accuracy of ±2.8

dB over the range + I0 to -122 dBm. This accuracy can be improved
to:5 ± 1.75 dB with IF substitution techniques. The log display mode
(dBm) provides a 70 dB calibrated range, while the linear display
mode (volts) provides maximum resolution of I p.V per division. The
calibrated reference level (top graticule line) can be set with IF gain
to values from +10 to -72 dBm. An UNCAL light warns of control
settings which may cause loss of amplitude calibration.

Frequency Response
Excellent flatness (± I dB) insures high accuracies for relative am

plitude measurements such as harmonic distortion. Full band sweep
allows display of the entire tuning range, 100 kHz to 1250 MHz.

Frequency Resolution
Low residual FM allows selection of bandwidths as narrow as 100

Hz. This bandwidth provides the resolution needed to measure close
in sidebands such as those due to power line harmonics or third order

• Companion tracking generator
• Optional internal limiter

.,~.. "',,~f F"''' JI"'>\;"~ .<><'NlC"'"
"'~ ". ···~·.CiI

intermodulation distortion. Available bandwidths range from 100 Hz
to 300 kHz in a I, 3, 10 sequence. The filters used are synchronously
tuned which have an excellent response to pulsed signals and permit
the lowest sweeptime for a given bandwidth.

Sensitivity
High sensitivity (-122 dBm/1 00 Hz) and low spurious levels (-65

dBc) allow accurate measurements of low level signals such as might
be encountered in EMI applications. The sensitivity/spurious per
formance also provides the dynamic range required for signals with
large amplitude separation such as intermodulation distortion or inci
dental AM.

Frequency Stabilization
Frequency stabilization reduces residual FM to less than 100 Hz

peak-to-peak for scans of 200 kHz or less. The stabilization in narrow
scans is implemented by phase-locking the local oscillators to a crys
tal reference.

HP 8444A Tracking Generator
The HP 8444A Tracking Generator utilizes the LOs of the HP

8554B to generate an output signal whose frequency equals the tuned
frequency of the HP 8554B. The tracking generator can provide a
swept source for frequency response measurements. The HP 8444A
also provides control of output signal amplitude to prevent overdriv
ing the DUT.

For precise frequency measurements of low level signals, the track
ing generator provides a constant amplitude auxiliary output signal,
which can be used to drive a frequency counter.



RF Input Specifications
Input impedance: 50 fl nominal. Typical reflection coefficient <0.30
(1.85 SWR). input attenuator ;::10 dB.
Maximum input level: peak or average power + 13 dBm (1.4 V ac
peak), ±50 V de.

Calibrator Output
Amplitude: -30 dBm, ±0.3 dB.
Frequency: 30 MHz, ±3 kHz.

Log reference level control: provides 70 dB range (60 dB below
200 kHz), in 10 dB steps. Accurate to ±0.2 dB (±2.3%, Linear Sensi
tivity).
Log reference level vernier: provides continuous 12 dB range. Ac
curate to ±O.l dB (± 1.2%) in 0, -6, and -12 dB positions; otherwise
±0.25 dB (±2.8%).
Amplitude measurement accuracy: ±1.75 dB with proper tech
nique.

Amplitude Specifications
Absolute Amplitude Calibration Range

Log: from -122 to +10 dBm. 10 dB/div on a 70 dB display, or 2
dB/div on a 16 dB display.
Linear: from 0.1 ltV/ div to 100 mV/ div in a I, 2 sequence on an 8
division display.

Dynamic Range
Average noise level: <-102 dBm with 10 kHz IF bandwidth.
Spurious responses: all image and out-of-band mixing responses,
harmonic and intermodulation distortion products are more than 65
dB below a -40 dBm signal at the input mixer.
Residual responses (no signal present at input): with input
attenuation at 0 dB: <-100 dBm.

Amplitude Accuracy

HP 85548 Specifications-with HP 85528 IF
Section
Frequency Specifications
Frequency range: 100 kHz to 1250 MHz.
Scan Width (on 10-division CRT horizontal axis)

Per division: 15 calibrated scan widths from 100 MHz/div to 2
kHz/div in a 1,2,5 sequence.
Preset: 0-1250 MHz, automatically selects 300 kHz bandwidth IF
filter.
Zero: analyzer is fixed-tuned receiver.

Frequency Accuracy
Center frequency accuracy: the dial indicates the display center
frequency within 10 MHz.
Scan width accuracy: frequency error between two points on the
display is less than 10% of the indicated separation.

Resolution
Bandwidth: IF bandwidths of 0.1 to 300 kHz provided in a 1,3, 10
sequence.
Bandwidth accuracy: individual IF bandwidth 3 dB points cali
brated to ±20% (10 kHz bandwidth ±5%).
Bandwidth selectivity: 60 dB/3 dB IF bandwidth ratio <20: I for
IF bandwidths from 10 kHz to 200 kHz. 60 dB/3 dB bandwidth
ratio <11: I for IF bandwidths 100 Hz to 3 kHz.

Stability (residual FM)
Stabilized: < 100 Hz peak-to-peak.
Unstabilized: <10 kHz peak-to-peak.
Noise sidebands: more than 70 dB below CW signal, 50 kHz or
more away from signal, with I kHz IF bandwidth.

Price
$6,970

$170
$4,260

General
Scan time: 16 internal scan rates from 0.1 ms/div to 10 sec/div in a
I, 2, 5 sequence, and manual scan.
Scan Time Accuracy

0.1 ms/div to 20 ms/div: ±IO%.
50 ms/div to 10 s/div: ±20%.

Weight
Model 8554B RF section: net, 4.7 kg (10.3 Ib). Shipping 7.8 kg
(17 Ib).

Size: 102 H x 226 W x 344 mm D (4" x 8.9" x 13.5 ").

HP 8444A Specifications
Specifications for Swept Frequency Response
Measurements
Dynamic range: >90 dB from spectrum analyzer I dB gain com
pression point to average noise level (approximately -10 dBm to
-100 dBm). Spurious responses not displayed.
Gain compression: for -10 dBm signal level at the input mixer,
gain compression < I dB.
Absolute Amplitude Calibration Range

Tracking generator (drive level to test device: 0 to -10 dBm con
tinuously variable. 0 dBm absolutely calibrated to ±0.5 dB at 30
MHz.

Frequency range: 500 kHz to 1250 MHz.
Frequency resolution: I kHz.
Stability

Residual FM (peak-to-peak): stabilized, <200 Hz; unstabilized,
<10 kHz.

Amplitude Accuracy
System frequency response: ± 1.50 dB.
Tracking generator calibration: 0 dBm at 30 MHz to ±0.5 dB.

Specifications for Precision Frequency Measurements
Frequency accuracy: for unknown signals ± 10 kHz. (Tracking
drift typically 50 kHz/ 10 min after 2-hour warm-up). For points on
frequency response curve, counter accuracy ± Residual FM (200
Hz).
Counter Mode of Operation

Manual scan: scan determined either by front panel control of HP
8552B IF Section or by external scan signal provided by the HP
8444A.
Zero scan: analyzer is fixed-tuned receiver. Counter reads center
frequency to accuracy of tracking drift.
Counter output level: typically 0.1 V rms.

Specifications for Sweep/CW Generator
Frequency: controlled by spectrum analyzer. Range 500 kHz to
1250 MHz with HP 8554B. Scan widths are as enumerated on this
page.
Frequency accuracy. ± 10 MHz using spectrum analyzer tuning di
al. Can be substantially improved using external counter outout.
Flatness: ±0.5 dB.
Spectral Purity

Residual FM (peak-to-peak): 200 Hz.
Harmonic distortion: 25 dB below output level (typical).
Nonharmonic (spurious) signals: >35 dB below output level.

Long term stability: drift typically less than 30 kHz/hour when sta
bilized after 2-hour warm-up.
Sweep width: 20 kHz to 1000 MHz.
Sweep rates: selected by Scan Time per Division on spectrum ana
lyzer.
General
Temperature range: operation, O°C to 55°C, storage -40°C to
75°C.
EMI: conducted and radiated interference is in compliance with MIL
STD 461A Methods CE03 and RE02, CISPR publication II (1975),
and Messempfaenger-Postverfuegung 526/527/79 (Kennzeichnung
Mit F-Nummer/Funkschutzzeichen).
Power: 115 V and 230 V, 48 to 440 Hz, 12 watts max.
Weight: net, 7.1 kg (15.6 Ib). Shipping, 9.5 kg (21 Ib).
Size: 88.2 H x 425 W x 467 mm D (3.5" x 16.8" x 18.4").
Ordering Information
HP 8554B RF Section
Opt 003: Internal Limiter
HP 8444A Tracking Generator

±12%

Linear

±5.8%
2.8% of

full 8 div
deflection

Log

±0.5 dB
±0.25 dB/dB but not
more than ± 1.5 dB
over the full 70 dB

display range.

±1 dB

Frequency response
(flatness)

100 kHz to 1250 MHz
Switching between
bandwidths (at 25°C)
Amplitude display



SIGNAL ANALYZERS
HP 141T Spectrum Analyzer System: 10 MHz to 40 GHz
Models 8555A, 8444A Option 059 & 84458

• 10 MHz to 18 GHz, external mixing to 40 GHz
• High sensitivity (-125 dBm)

• 100 Hz resolution
• Companion tracking generator to 1.5 GHz

HP 8555A (141T, 85528) 8444A Opt 059, 84458

The HP 8555A Tuning Section offers multiband coverage from 10
MHz to 18 GHz. The range can be extended to 40 GHz with the HP
11517A external waveguide mixer (see page 697). The HP 8555A
provides high sensitivity (-125 dBm), high resolution (100 Hz) and
frequency scans as wide as 8 GHz. The HP 8555A is well suited for
measurements necessary during both the design and production
phases of microwave devices and systems.

Amplitude Calibration
Absolute amplitude calibration permits accurate amplitude mea

surements over the range from +10 to -125 dBm. The exceptional
flatness of the HP 8555A, which is ±2 dB out to 18 GHz, enhances
the accuracy of relative power measurements.

High Sensitivity
With the 100 Hz bandwidth selected, the sensitivity of the HP

8555A is -125 dBm in the fundamental mixing band and -100 dBm
in the 4th harmonic band. This sensitivity permits measurements of
low level signals. When these signals are close to the noise floor, a
video filter of 10kHz, 100 Hz or 10Hz can be selected to improve
discernability of the signal.

High Resolution/Stability
The low residual FM of the HP 8555A « 100 Hz p-p) allows a 100

Hz bandwidth to be selected which permits the user to resolve side
bands due to low frequency modulations. The stability of the HP
8555A also allows measurement of the spectral purity of a DUT.



*Includes mixer frequency response, RF attenuator frequency response, mixing mode gain varla~

lion, RF input VSWR.

Sensitivity and frequency response with internal coaxial mix
er noise level: specified for 1 kHz bandwidth.

Frequency Response with 10 dB Input Attenuator Setting

Frequency Mlxtng Average Noise Frequency
Range Mode Level RllIponse'
(GHz) (nJ (dBm max.) (dB max.)

0.01-2.05 1- -115 ±1.0
1.50-3.55 1- -117 ±1.0
2.07-6.15 2- -108 ±1.3
2.6(}..465 1+ -117 ±1.0
4.11-6.15 1+ -115 ±1.0
4.13-1025 3- -103 ±1.5
6.17-10.25 2+ -105 ±1.5
619-14.35 4- - 95 ±2.0
8.23-14.35 3+ -100 ±2.0

10.29-18.00 4+ - 90 ±2.0
..

HP 8444A Option 059 Tracking Generator

The tracking generator provides a leveled, calibrated signal output
with a frequency equal to the tuned frequency of the HP 8555A. This
enables swept frequency tests such as insertion loss and return loss at
frequencies up to 1500 MHz. With the addition of an external fre
quency counter, precise measurement of frequency is possible.

HP 84458 Tracking Preselector

The HP 8445B Tracking Preselector contains a YIG filter which
tracks the tuned frequency of the analyzer over the range 1.8 to 18
GHz. The preselector suppresses the image and multiple responses
which result from harmonic mixing. The preselector can also reduce
distortion and increase dynamic range when signal separation ex
ceeds the preselector bandwidth. For tuned frequencies below 1.8
GHz, a low pass filter prevents image and multiple responses.

An optional LED display provides a readout of marker frequency
with I MHz resolution.

HP 8555A Specifications-with HP 85528 IF
Section
Frequency Specifications
Frequency range: 0.01--40 GHz.
Tuning Range

With internal mixer: 0.01-18.0 GHz.
With external mixer: 12.4-40 GHz.

Harmonic Mixing Mode
Signal identification: not required when preselector is used. The
signal identifier allows positive identificaton of all responses.

Scan Width
Full scan: the width of the scan depends on mixing mode. Scan
width = n x 2000 MHz, where n is the mixing mode; e.g. for n = 2,
scan width is 4 GHz. Maximum scan width full screen is 8 GHz
with coaxial mixer. Preselector necessary to make wide scans usa
ble.
Per division: 16 calibrated scan widths from 2 kHz/div to 200
MHz/div in a 2, 5, 10 sequence.
Zero scan: analyzer becomes fixed-tuned receiver.

Frequency Accuracy
Dial accuracy: n x (± 15 MHz) where n is the mixing mode.
Scan accuracy: frequency error between two points on the display
is less than ± 10% of the indicated separation.
Stability: residual FM stabilized <100 Hz peak-to-peak (funda
mental mixing).
Noise sidebands: for fundamental mixing. More than 70 dB be
low CW signal 50 kHz or more away from signal, with 1 kHz IF
bandwidth and 100 Hz video filter.

Frequency Drift
Long term drift: at fixed center frequency after 2-hour warm-up
(Typical).
Stabilized: ±3.0 kHz/ 10 min.
Unstabilized: ±25 kHz/I0 min.
Stabilization range: first LO can be automatically stabilzed to in
ternal crystal reference for scan widths of 100 kHz/div or less.

Resolution
Bandwidth range: selectable 3 dB bandwidths from 100 Hz to 300
kHz in a I, 3, 10 sequence.
Bandwidth shape: approximately gaussian.
Bandwidth selectivity: 11:1 to 20:1 (60 dB/3 dB).
Bandwidth accuracy: individual IF bandwidth 3 dB points cali
brated to ±20% (10 kHz bandwidth, ±5%).

Amplitude Specifications
Measurement Range

Log reference level: from -60 dBm to +10 dBm.
Linear sensitivity: from O.lllv/div to 100 mY/div.

Sensitivity and Frequency Response with HP 11517A External
Wave-guide Mixer and Appropriate Waveguide Tapers

Average Noise Level 10 kHz Bandwidth (dBm typical)

Frequency Mixing Average Noise
Range Mode Level
(GHzI (nl (dUm)

124-18.0 6- -90
18.0-26.5 6+ -85
26.5-40.0 10.1- -75

Frequency response: typically ±3 dB over 1 GHz frequency scans.
Residual responses: referred to input on fundamental mixing:
<-90 dBm.

Display Range
Log: 70 dB, 10 dB/div and 2 dB/div, expanded on a 16 dB display.
Linear: from 0.1 11Y/ div to 100 mYIdiv in a I, 2, sequence on an 8
division display.

Spurious Responses Due to Second Harmonic Distortion with
Preselector

Frequency Power Incident 2nd Harmonic
Range on Input Mixer Distortion

0.01-1.85 GHz -40 dBm -63 dB

1.85-18.0 GHz odBm -100 dB

Spurious Responses Due to Third Order Intermodulation Dis
tortion with Preselector

Third Order
Frequency Signal Power Incident Intermodulallon

Range Separation on Input Mixer Distortion
0.01-18.0 GHz >1 MHz -30 dBm -70 dB

<20 MHz
0.01-1.85 GHz >70 MHz -30 dBm -70 dB

1.85-18.0 GHz >70 MHz odBm -100 dB

Video filter: post detection filter used to average displayed noise.
Nominal bandwidths: 10 kHz, 100 Hz, and 10 Hz.
Gain compression: for internal mixer gain compression < 1 dB for
-10 dBm peak or average signal level to input mixer. 11517A Exter
nal Mixer (12.4-40 GHz) gain compression < I dB for -15 dBm peak
or average signal level to input mixer.
Amplitude Accuracy

IF gain variation with different bandwidth settings: (at 20°C.)
Log: ±0.5 dB.
Linear: ±5.8%



SIGNAL ANALYZERS
HP 141T Spectrum Analyzer System: 10 MHz to 40 GHz
Models 8555A, 8444A & 84458 (cont.)

Price
$10,920
add $40

add $210
add $105

$5,980
add $155

add $80
add $670
less $425

less $50
$4.760

$450
$275
$275
$275

Amplitude Display
Log: ±0.25 dB/dB, but not more than ± \.5 dB over the full 70 dB
display range.
Linear: ±2.8% of full 8-division deflection.
Log reference level: accurate to ±0.2 dB (±2.3% linear sensitivi
ty).
Log reference level vernier: accurate to ±O.I dB (1.2%) in 0, -6,
and -12 dB positions; otherwise, ±0.25 dB (±2.8%).

Input attenuator range: 0-50 dB in 10 dB steps, manual safety
lockout for 0 dB position.

Frequency response: typically ±0.6 dB from 10 MHz to 18 GHz.
Calibrator output: amplitude -30 dBm, ±0.3 dB. Frequency 30
MHz ±3 kHz.
Absolute calibration accuracy: overall accuracy is a function of
measurement technique. With the appropriate technique, absolute
accuracy of ±\.6 dB (fundamental mixing) and ±2.6 dB (4th har
monic mixing) is achievable.

Input Characteristics
Input impedance: 50 ohms nominal (0.01-18 GHz).
Reflection coefficient: <0.13 (1.30 SWR) for 0.01-7.5 GHz; <0.23
(1.6 SWR) for 7.5-18 GHz.
Maximum input level: peak or average power + 13 dBm (\.O V ac
rms) incident on mixer (+30 dBm with Opt 002), + 33 dBm incident
on input attenuator.
RF Input connector: type N female.
LO emission: -10 dBm without preselector, -80 dBm with
preselector over recommended operating ranges (10 dB input attenu
ator setting).

General
Scan time: 16 internal scan rates from 0.1 ms/div to 10 sec/div in a
I, 2, 5 sequence.
Power requirements: 100, 120,220240 V +5%,-10%, 50-60 Hz,
normally less than 225 watts (varies with plug-in units used).
Weight: net, 16.8 kg (14.9Ib). Shipping, 8.7 kg (l9Ib).
Size: 102 H x 226 W x 344 mm D (4" x 8.9" x 13.5 ").

Specifications with Option 002;
Internal Limiter Installed
All specifications are the same as for the standard unit except the
following:
Frequency range: 0.1-12.4 GHz, usable over 0.01-18 GHz range.
Maximum Input Level

Continuous: I W (+30 dBm).
Pulse: 75 watts peak, pulse width sl J.LS, 0.001 duty cycle.

Reflection coefficient: <0.33 (2.0 SWR).
Frequency response (flatness): <±0.5 dB degradation in re
sponse, 0.1-12.4 GHz.

HP 84458 Tracking Preselector
Frequency Specifications
Frequency range: dc-I.8 GHz low-pass filter. 1.8-18 GHz tracking
filter.
Tracking filter 3 dB bandwidth: typically 20-45 MHz.
Tracking filter skirt roll-off: characteristics of a three-pole filter.
(Nominal: 18 dB/octave.)
Insertion Loss

Insertion Loss Insertion Loss
Frequency (Except Opt. 004) (Opt. 004)

Low-Pass 0-1.8 GHz <2.5 dB .
Filter @205 GHz >50 dB .

Tracking 1.8-12 GHz <8 dB <7 dB

Filter 12-18 GHz dO dB <8 dB

•Low-Pass Filter deleted with Opt 004.

Typical Preselector Minimum Insertion Loss at 25°C.

PRESELECTOR INSERTION LOSS
o"1_

OGHz 2 4 6 8 10 12 14 16 18

LPFILTERI YIGFILTER I
Out-of-band rejection: for YIG filter I GHz from center of pass
band> 70 dB.
Digital Frequency Readout (option 003)

Function
Full scan mode: displays frequency at inverted marker.
Per division scan: displays center frequency.
Manual or remote operation of preselector: displays tuned fre
quency of filter.
Resolution: I MHz.
Accuracy: 0.01-\.0 GHz: ±6 MHz.

1.0-4.0 GHz: ±8 MHz.
4.0-18 GHz: ±0.2%

Input Specifications
Input connector: precision Type N female.
Input VSWR: typically <2.0 (\.8-18 GHz).
Limiting level: (maximum input level for < I dB signal compres
sion), >+5 dBm.
Damage level: >+20 dBm.

General
Remote function: YIG filter frequency can be set by externally sup
plied voltage.
Power requirements: 100, 120, 220, or 240 V + 5%,-10%, 48 to
440 Hz, less than 110 watts.
Weight: net, 8.8 kg (19.5 Ib). Shipping, I\.9 kg (26 Ib).
Size: 88.2 H x 425 W x 467 mm D (3.5" x 16.8" x 18.4").

HP 8444A Opt 059 Tracking Generator
Frequency range: 0.5 MHz to 1500 MHz.
Frequency resolution: I kHz.
Residual FM (peak-to-peak): 200 Hz (stabilized).
Amplitude Range

Spectrum analyzer display: from -130 dBm to + 10 dBm, 10 dB/
div on a 70 dB display or 2 dB/divan a 16 dB display (HP 8552B
only).
Tracking generator (drive level to test device): 0 to -I 0 dBm
continuously variable.

Amplitude Accuracy
System frequency response: ±2.7 dB.
Tracking generator calibration: 0 dBm at 30 MHz to ±0.5 dB.

Dynamic range: >90 dB.
Counter output: typically 0.1 V rms.

General
Power: 115 V and 230 V, 48 to 440 Hz, 12 watts max.
Weight: net, 7.1 kg (l5.6tb). Shipping, 9.5 kg (21Ib).
Size: 85.2 H x 425 W x 467 mm D (3.5" x 16.8" x 18.4").

Ordering Information
HP 8555A Tuning Section
Opt 001: APC-7 connectors
Opt 002: Internal limiter
Opt 005: Video tape
HP 8445B Tracking Preselector, dc -18GHz
Opt 001: APC-7 connectors
Opt 002: Add manual controls
Opt 003: Add digital frequency readout
Opt 004: Delete low-pass filter
Opt 005: Delete interconnect rigid coax
HP 8444A Opt 059 Tracking Generator
HP 11517A External Mixer (taper section req'd)
HP 11518A Taper Section, 12.4 to 18 GHz
HP 11519A Taper Section, 18 to 26.5 GHz
HP 11520A Taper Section, 26.5 to 40 GHz



SIGNAL ANALYZERS
Harmonic Mixers, 18 to 110 GHz

Models 11970 Series, 11971 Series & 11517A

1
697

1

(hp')

• Low conversion loss
• Individually amplitude calibrated

• No bias or tuning adjustments
• High 100 mW safe input level

HP 11970A

e
Typical odd order harmonic suppression: >20dB
Maximum CW RF input level: +20dBm (lOOmW)
Maximum peak pulse power: 24dBm (250mW) with <I usec
pulse (avg. Power: +20dBm)
Environmental: Meets MIL-T-28800C, Type Ill, Class 3, Style C.
IF/LO connectors: SMA female
LO Range: HP 11970 Series, 3.0 to 6.1 GHz

HP 11971 Series, 2,0 to 4.5 GHz

HP Frequency LO Harm. Conversion Noile Freq,' Gain
Model Range Number LOIS (dB) Level (dB) Responl8 Compression

1kHz (RBw) (dB) (dBm)

11970K 18·26.5 6+ 24 -110 ±1.9 -3
1l970A 265-40 8+ 26 -108 ±1.9 -5
11970Q 33-50 10+ 28 -104 ±1.9 -7
1l970U 4%0 10+ 28 -104 ±1.9 -7
11970V 50-75 12+ 40 -92 ±2.l -3
11970W 75-110 1B+ 46 -85 ±3.0 -1
1197lK 18-26.5 6+ 24 -110 ±2,1 -3
11971A 265-40 10+ 2B -106 ±2.1 -7
11971Q 33-50 16+ 40 -92 ±2.3 -3
11971U 40-60 16+ 40 -92 ±2.3 -3
1197lV 50-75' 16+ 42 -B9 ±2,5 -3

$350,

$450,

$275,
$275,
$275,

$4100.

Price
$1500.
$1500,
$1650,
$1850,
$2250,
$2550,
$3100.

add $1850.
add $1650,

$1300,
$1300.
$1500.
$1800.
$2000,
$2700.

$250.

Ordering Information
HP 11970K 18 to 26.5 GHz Mixer
HP 11970A 26.5 to 40 GHz Mixer
HP 11970Q 33 to 50 GHz Mixer
HP 11970U 40 to 60 GHz Mixer
HP 11970V 50 to 75 GHz Mixer
HP 11970W 75 to 110 GHz Mixer
HP 11970T 18 to 40 GHz Mixers and Case
Opt 001: Adds 40 to 60 GHz Mixer to 11970T
Opt 002: Adds 33 to 50 G Hz Mixer to 11970T
HP 11971K 18 to 26.5 GHz
HP 11971A 26.5 to 40 GHz
HP 11971Q 33 to 50 GHz
HP 11971U 40 to 60 GHz
HP 11971V 50 to 75 GHz
HP 11971T 18 to 40 GHz Mixer Set and Case
Opt 009: Mixer Connection Set contains three I meter
low-loss SMA cables, a wrench, and an allen driver for
use with any of the mixers listed above. Space is provid
ed in carrying case for cables and tools.
HP 11969A Carrying Case for one to five mixers, SMA
cables and tools
HP l1S17A Harmonic Mixer (Waveguide Adapter re
quired)
HP 11S18A 12.4 to 18 GHz Waveguide Adapter
HP l1S19A 18 to 26.5 GHz Waveguide Adapter
HP l1S20A 26,5 to 40 GHz Waveguide Adapter
HP 1197SA 2 to 8 GHz Amplifier
'Frequency response 01 the mixers is reduced by 1dB lor LO range 01 14 to 18 dBm.
'Operates to 71 GHz with the HP 8569B,
'The HP 11975A Amplifier can be used to provide sunicient LO power to the mixers,

HP 11517A Characteristics
IF range: DC to 2 GHz
LO frequency range: 2.1 to 6.1 GHz
LO amplitude range: 0 to +IOdBm (+10 dBm optimum»)
Typical flatness: ±3 dB over a I GHz span with biased peaked
Typical DC bias range: 0 to 3.5mA
Maximum CW RF input level: + I0 dBm
Typical 3 dBm gain compression: -15dBm
Typical noise level: -85 dBm (using HP 8555A or 8565A with I
kHz RBW)
12.4 to 18 GHz, -80dBm 18 to 26.5 GHz, -70 dBm 26.5 t040GHz
Waveguide adapters:
12.4 to 18GHz, HP 11518A; 18 to 26.5GHz, HP 11519A; 26.5 to 40
GHz, HP 11520A

HP Spectrum HP Compatible HP LO Orive
Analyzer Mixer Seriel Amplifier

8566B 11970 11975A
71000 11970 70907A
8569B 11971 11975A
8569B Opt. 003 11971 internal'
8555A 11517Awith adapters 11975A (optional)
8565A 11517Awith adapters 11975A (optional)

Extends Spectrum Analysis Frequency
The HP 11970 and 11971 series Harmonic Mixers extend the fre

quency range of the HP 8566B, 8569B, and 71000 series microwave
Spectrum Analyzers. The HP 11975A Amplifier provides the opti
mum LO power to the mixers when using the HP 8566B or 88569B
Spectrum Analyzers. The HP 11517A external Harmonic Mixer ex
tends the frequency range of the HP 8555A and 8565A Spectrum
Analyzers,

HP 11970 and 11971 Series Specifications
IF range: DC to 1300 MHz
LO amplitude range: + 14 to + 18 dBm, + 16dBm optimum
Calibration accuracy: ±2.0dB with optimum LO amplitude
Typical RF input SWR: <2.2:1
Bias requirements: None

Harmonic Mixer Selection Guide

HP 11517A Harmonic Mixer
This low-cost, wide-frequency-range harmonic mixer provides a ec

onomical solution for measurements not requiring amplitude calibra
tion in the frequency range covering 12.4 to 40 GHz. Waveguide
adapters are available to make measurements in more than one
waveguide band.

The HP 11517A has an IF range of DC to 2 GHz and an LO range
of 2 to 6 GHz, which makes this biased mixer compatible with a wide
range of instruments.

Easy to Use
The excellent frequency response and low conversion loss of the HP

11970 and 11971 series Harmonic Mixers are achieved without exter
nal dc bias or tuning stubs. Manual operation as well as computer
controlled operation of hardware is simplified because no mixer ad
justments are required.

HP 11970 and 11971: Exceptional Performance
The HP 11970 and 11971 series of waveguide Mixers are general

purpose harmonic mixers employing state-of-the-art, dual diode de
sign to achieve flat frequency response and low conversion loss. These
mixers are available in six bands from 18 GHz through 110 GHz,



SIGNAL ANALYZERS
Spectrum Analyzer Accessories
Models 11975A, 8447 Series & 11970/11971 Series

HP 8721A

-~.J",, "*:i L

HP 8447 Series

Jl

~.
HP 11694A

HP 11970/11971 Series

HP11867A

HP 11975A

HP 11693A

$410
$460
$205
$325
$880

$2175
$IR95
$1495

$4]00

Price
$1075
$1100
$\225
$IR75

HP 1978
HP 7475A

HP 8721A Directional Bridge (100 kHz to 100 MHz)
Used for return-loss measurements made with a swept source such

as the HP 8443A Tracking Generator and a spectrum analyzer. 6dB
insertion loss and 6dB coupled to auxiliary arm. Frequency response
±0.5dB (O.I-IIOMHz). Directivity >40dB (I to 110 MHz). Load
part return loss <0.03). Max input power +20 dBm. 50fl; Option 008:
75fl. (See page 561.)

HP 1121A Active Probe (0.1 to SOO MHz)
Provides high impedance input (> 100 kfl shunted by <3 pF) input

to spectrum analyzer for measurements on sensitive circuits. Probe
power is supplied by most HP Spectrum Analyzers and flat response
with unity gain assures accurate, convenient measurements.

HP 8406A Frequency Comb Generator
Produces frequency markers at I, 10, and 100 MHz increments

accurate to ±O.O I % and useable to beyond 5 GHz. An external oscil
lator can be used to generate precision interpolation sidebands. For an
internal comb generator option to the HP 8569B, see page 675.

HP Plotters and Recorder
Produce hard copy records of measurement data either in a com

puter-based system or directly from a plotter-controlling instrument.
Plotter controls on the HP 8569B Spectrum Analyzer or the HP
853A Spectrum Analyzer Display send the displayed information di
rectly to an HP 7475A or 7090A. The HP 7090A is a combination
Plotter-Recorder Waveform Sampler.

HP 197B CRT Camera
For a permanent record of a CRT display. See page 444 for the

necessary adapters.

Ordering Information
UP 8447A 0.1 to 400 MHz Preamp
UP 8447D 0.1 to 1300 MHz Preamp
UP 8447E 0.1 to 1300 MHz Power Amplifier
UP 8447F 0.1 to 1300 MHz Preamp and Power Ampli
fier
UP 11975A 2 to 8 GHz Amplifier
UP 11970/11971 Series Harmonic Mixers see page
697.
UP 11867A RF Limiter
UP 11693A Microwave Limiter
UP 11694A 75fl Matching Transformer
UP 8721A Directional Bridge
UP 1121A Active Probe
UP 8406A Frequency Comb Generator
UP 7475A Plotter
UP 1978 CRT Camera

HP 1121A

HP 11867A and 11693A Limiters
The input circuits of spectrum analyzers, counters, amplifiers, and

other instrumentation is protected against high power levels with
minimum effect on measurement performance. The HP 11867A RF
Limiter (dc-I 800 MHz) begins reflecting signal levels over I mil
liwatt without damage up to 10 watts avg. power and 100 watts peak
power. Insertion loss is < 0.75 dB. The HP 11693A Microwave Lim
iter (0.1-12.4 GHz, useable to 18 GHz) guards against input signals
over I milliwatt up to I watt avg. power and 10 watts peak power.

HP 11694A 7SI1 Matching Transformer (3 to SOO MHz)
Allows measurements in 75fl systems while retaining amplitude

calibration. VSWR is < 1.2, and insertion loss is < 0.75 dB. See Op
tions 00 I and 002 for 75fl versions of the HP 8557A and 8558B.

HP 11970 and 11971 Series Harmonic Mixers (18to
60 GHz)

Each of these mixers provides low conversion loss and flat frequen
cy response (typically ± 1.5 dB) over a full waveguide band of the 18
to 60 GHz frequency range. Optimized for 2 to 6 GHz local oscillator
signals, the mixers are characterized for conversion loss and require
no dc bias or tuning adjustments which could affect measurement ac
curacy and repeatability. (See page 697.)

HP 1197SA Amplifier (2 to 8 GHz)
A wide variety of sources can be leveled to ± I dB and amplitude

calibrated up to + 16 dBm using the HP 11975A in a stimulus re
sponse system. As a preamp, the small signal gain of the HP 11975A
varies between 9 and 15 dB depending on the frequency. For mea
surements above 18 GHz, the HP 11975A is ideal for amplifying the
local oscillator signal from a spectrum analyzer or network analyzer
to drive a waveguide mixer like the HP 11970 or 11971 Series Har
monic Mixers. (See page 490.)

HP 8406A

HP 8447 Series Amplifiers (0.1 to 1300 MHz)
The HP 8447 Series Amplifiers feature low noise and wide

bandwidth. This makes them ideal for improving spectrum analyzer
sensitivity and noise figure while providing input isolation. Accurate
measurements over a wide frequency range are assured due to the
broad frequency coverage, flat frequency response, and low distortion
of these amplifiers. (See page 492.)



SIGNAL ANALYZERS
5 Hz to 50 kHz Spectrum Analyzer

Model 3580A

HP 3580A

Description
Hewlett-Packard's 3580A Spectrum Analyzer is a low frequency

high performance analyzer. Its 1 Hz bandwidth allows the user to
examine noise and extraneous signal content close in to a signal of
interest.

For low frequency applications where sweep speeds can be slow and
time-consuming, a special feature, adaptive sweep, allows the user to
set a threshold above which only the spectra of interest are observed.
In this mode, the CRT is rapidly swept. When a signal is encountered,
the sweep slows down to reproduce full response. A factor of ten speed
gain is possible.

Digital storage is another important feature which enhances the
display for slowly swept low frequency signals. The analyzed signals
are digitized and stored in memory. Trace information is then read
from memory at a rate appropriate for obtaining an analog-like dis
play.

[)igital Storage for Spectra Comparison
Digital storage makes it possible to store one or two traces. When

two are stored, both may be simultaneously displayed for easy com
parison as shown below.

Adaptive Sweep
A trememdous savings in sweep time can be achieved by using

adaptive sweep. In the left trace below, over 80 dB of dynamic range
is used to look at low level signals and noise. Two hundred seconds
were required to make the sweep. In the right trace, the baseline is
raised to give 50 dB of dynamic range. Noise and other responses are
not analyzed, so the sweep now takes only 14 seconds.

1 Hz Bandwidth
When using a I Hz bandwidth 60 Hz line related spectra are clear

ly exposed as shown in the left trace. An analysis of the same signal
with a \0 Hz bandwidth will not resolve the line related spectra as
shown on the right.



SIGNAL ANALYZERS
Dual-Channel, Dynamic Signal Analyzer 0.02 Hz to 25.5 kHz

Model 3582A

• Transfer function magnitude and phase measurements
• Coherence function measurement
• Phase spectrum measurement
• Transient capture and frequency domain analysis

HP 3582A

Description
The HP 3582A offers outstanding value in a dual-channel, real

time spectrum analyzer that solves bench and systems measurement
problems in the frequency range of 0.02 Hz to 25.599 kHz. Sophisti
cated LSI digital filtering combined with microcomputer execution of
the Fast Fourier Transform (FFT) provides exceptional measure
ment capability and performance.

Exceptional Frequency Resolution
The ability to resolve closely spaced spectral components is often

critical in the study of subtle phenomena such as structural transfer
functions. Unlike conventional dynamic signal analysis which extends
from dc to some maximum frequency, the HP 3582A can "zoom in"
to analyze any selected band of frequencies with dramatically im
proved resolution. The start or center frequency of the 5 Hz to 25 kHz
band analysis spans can be adjusted in 1 Hz increments to cover the
entire frequency range of the instrument. This provides resolution
down to 20 mHz across the entire range for spectrum analysis or 40
mHz for transfer functions, representing as much as 5000 to 1 im
provement over conventional "baseband" analysis.

Excellent low Frequency Coverage
Many electrical and physical measurements have significant spec

tral information in the audio and sub-audio range. With frequency
ranges from 25 kHz down to 1 Hz full scale, the HP 3582A is ex
tremely well suited to these types of measurements.

Real Time Measurement Speed
Long measurement times can be a major limitation of swept low

frequency spectrum analyzers. In high volume testing or in applica
tions requiring substantial on-line tuning these long measurement
times are both expensive and inconvenient. Since the HP 3582A uses
an advanced microcomputer to execute the Fast Fourier Transform
(FFT), it can perform equivalent measurements as much as one to
two orders of magnitude faster than a swept analyzer.

Wide Dynamic Range
In many applications the information of interest is contained not in

the high amplitude fundamental, but rather in the low amplitude
components. For a spectrum analyzer to provide useful information
about these low level components in the presence of a large signal, it
must offer wide dynamic range. The HP 3582A dynamic range is
specified as 70 dB.

• Internal periodic and rcwdorn nOiSE' SOiHce

• Band selectabe analysis for 002 Hz resolution
• Alphanumeric CRT annotation and mark.er readout

Phase Spectrum Measurement
Most spectrum analyzers can measure only the amplitude spec

trum of a signal, yet complete characterization in the frequency do
main also requires phase information. Signals with identical
amplitude spectra. but different phase spectra can differ significantly.
The advanced digital signal processing techniques incorporated in the
HP 3582A provides direct measurement of phase spectra.

Figure 1: Captured transients can be measured in either the
time or the frequency domain.

Transient Capture and Analysis
Many signals such as mechanical shocks and electrical transients

may occur infrequently and spontaneously and may last only for a
brief period of time. Swept spectrum analyzers generally cannot han
dle these transient signals. By using digital processing techniques, the
HP 3582A can capture and analyze transients as short as a few milli
seconds. This means that spectrum analysis and transfer function
analysis are no longer limited to stable, time invariant signals.

Transfer Function Measurement with the Internal
Noise Source

Many electrical circuits and mechanical systems can be treated as
linear networks and can be characterized by the magnitude and phase
of their transfer functions.

Most spectrum analyzers can measure only the magnitude portion
of the transfer function-and even then only by assuming a flat drive
signal. The HP 3582A directly measures the complete transfer func
tion, both magnitude and phase. With dual channels anal sis of



SIGNAL ANALYZERS
Single Channel, Dynamic Signal Analyzer 0.000125 Hz to 100 kHz

Model 3561A

• Spectrum and network analysis, waveform recording,
113 and 1/, octave analysis

• High accuracy, ± 0.15dB
• 80 dB dynamic range and full alias protection
• High speed (7.5kHz Real Time Rate)
• Band selectable zoom analysis for 640 tLHz resolution

• Full CRT annotation and softkey ease-of-use
• Auto-ranging, auto-calibration, auto-scaling
• Internal non-volatile memory stores 2 traces and 6

states. Optional bubble (non-volatile) memory stores
127 traces and states.

HP 3561A

Description
The HP 3561A is a versatile, single channel, real time spectrum

analyzer with applications in electronics, vibration analysis, and
acoustics. It is actually several instruments in one, operating in both
the frequency domain and the time domain. In the frequency domain
it serves as a spectrum analyzer with ± 0.15dB amplitude accuracy
and 2 degrees triggered phase accuracy. Utilizing the built-in track
ing noise source, it also can serve as a network analyzer. (Trace math
can be used when phase response or high accuracy is desired.) Digital
signal processing allows the HP 3561A to digitally synthesize 13 or 'I,
octave filters, providing a high accuracy, drift free octave analyzer.
Operating in the time domain the HP 356lA can be used as a low
frequency digital storage oscilloscope. The HP 3561A contains a 40k
sample time buffer and complete triggering flexibility, so waveform
recording is easy. Time or frequency measurements can be stored in
an optional non-volatile "bubble" memory for later analysis. Anno
tated hardcopy is easily obtained by pressing "plot" . .. the HP
3561A will control HP-GL plotters and raster dump printers directly.
All of these capabilities in one portable instrument make the HP
3561A a powerful addition to any bench, and with a standard HP-IB
interface, the HP 3561A makes an excellent systems instrument as
well.

Spectrum Analysis
The HP 3561 A offers swept analyzer performance with FFT speed.

Up to two orders of magnitude speed improvement can be realized,
especially in measurements requiring I Hz or better frequency resolu
tion. The HP 3561 A delivers 158 dB of automatically calibrated mea
surement range, from +27 dBV (22.4 volts RMS) to -131 dBV (0.28
microvolts RMS). Dynamic range is 80 dB, and amplitude accuracy
is ± 0.15 dB on the +27 dBV to -40 dBV ranges (± 0.25 dB on the
-41 dBV to -51 dBV ranges). Signals can be read in RMS volts,
volts squared, milliwatts, dBV, dBm (with user-selected impedance),
and user-defined engineering units. Band, harmonic and sideband

power can be computed directly using the built-in special marker
functions. Frequencies spaced as narrow as 640 iLHz can be resolved
throughout the 100 kHz range, with frequency accuracy ± 0.003% of
display center frequency. Phase spectra relative to a trigger signal can
be measured with up to 2 degrees phase accuracy, useful for machin
ery balancing.
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Harmonic marker function computes total harmonic distortion
(THD) directly in dB or percent.

Network Analysis
A band-limited, band-translated noise source allows the HP 3561A

to make amplitude and phase frequency response measurements. To
make a network measurement, connect the internal noise source to
the device under test, adjust the source amplitude, and measure the
input spectrum. Store the input spectrum in memory and measure the
response spectrum. A simple trace math operation produces the de
sired frequency response. Amplitude resolution is 0.01 dB and phase
resolution is 0.1 degree.



SIGNAL ANALYZERS
Single Channel, Dynamic Signal Analyzer 0.000125 Hz to 100 kHz
Model 3561A (con't)
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Figure 3: Up to 40,000 samples of a transient waveform can be cap
tured, with analysis in either the time domain or the frequency do
main.
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Figure 5: Spectral maps greatly reduce the time required to analyze
changes in up to 60 successive measurements.
Internal Mass Storage

The standard HP 3561A contains 2 traces and 6 setup states of nonvola
tile memory. When more storage is required, such as when you wish to
store a 40,000-sample waveform captured in waveform recording mode,
the "bubble memory" option can be installed. This non-volatile memory
allows you to store any combination of 127 traces and states internally.
Data stored in internal memory can be transferred via HP-IB to a comput
er for further analysis or archiving.

FIL.& 9WEEP- BLFFERED RA.~ .... cl3v 9TATlJ9I PAU!ED rEFUE
FILENAIE

bandwidth proportional to center frequency, lJ111 advantage of the digital
technique is better stability and accurasy"L there are no analog compo
nents to drift, age, or resP0nd ~9.:tempehture. A built-in hardware A
weight filter can be switched jufor acoustic signals where the effects of the
human ear must be taken into. account.
Digital Averaging

Digital averaging is provided for improving a measurement in the pres
ence of noise. RMS, RMS exponential, time and peak averaging are pro
vided. Automatic overload signal rejection can be invoked to prevent an
otherwise valid reading from being contaminated by one overloaded spec
trum. A fast average display mode can be selected which speeds up the
averaging process by turning off the display refresh during intermediate
averages. This can result in a factor of 3 speed improvement over normal
averaging mode. Coupled with its high real time rate, the HP 3561A can
make averaged measurements in the same amount of time it formerly took
to make an unaveraged measurement!
Flexible Display Formats and Complete Annotation

Display a single trace, two traces in upper/lower format, or two traces
overlaid in front/back format. When several traces must be viewed at once,
use the "spectral map" format which can display up to 60 separate traces
stacked onto one display. Choose log or linear frequency spacing and log or
linear amplitude units. Define your own units, give them a name, and the
analyzer will read out in your units! Each trace is completely annotated and
can be labelled with your own alphanumeric trace label. A view state dis
play function is provided to quickly give you a summary of the analyzer's
current setup state.
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Figure 2: Network amplitude and phase response are measured us
ing the unique internal noise source and trace math.

Waveform Recording
A high linearity 13 bit analog-to-digital converter makes the HP 3561A

a natural for waveform recording. Forty-three sample rates ranging from
256 kHz to 0.026 Hz can be selected. Ifother sample rates are required, the
analyzer can be made to sample on an external TTL clock signal. Up to 40k
samples of time data can be stored internally in buffer memory, with com
plete trigger control. Trigger on an analog level with positive or negative
slope and variable level. In either mode you can specify pre- or post-trigger
values from 40k samples pre-trigger to 1023k samples of post-trigger de
lay. Data collected in the time domain is easily analyzed in the frequency
domain, making the HP 3561A extremely useful in analyzing transients
and other non-steady-state signals.
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Figure 4: The combination of octave and narrowband analysis
makes the HP 3561A a powerful instrument for noise and vibration
analysis.

113 and 1/1 Octave Analysis
Octave analysis is often used in acoustic and vibration work for analyz

ing signals that are "proportional bandwidth". That is, they exhibit
bandwidths that are proportional to their center frequencies. The HP
3561 A digitally synthesizes a series of parallel bandpass filters, each with

Figure 6: Traces and setups are stored in bubble memory by file
name. The bubble memory catalog makes recall of stored files easy.
Annotated Hardcopy

You can obtain fast hardcopy of any display just by pressing the plot
button. The HP 3561A controls HP-GL plotters and HP raster dump
printers directly. A "marker plot" key allows you to annotate severalloca
tions on a plot with amplitude and frequency, or amplitude and time. Sim
ply tune the cursor to the point of interest, press marker plot and the



analyzer annotates the location of interest. Do this as many times as
you wish for complete, accurate documentation of measurements.
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Phase
Accuracy: ±2 degrees, dc-10kHz; ± 10 degrees, 10-100 kHz
(signals no more than 40 dB below full range).
Resolution: 0.1 degree.

+27 to -40 dBY input ranges
-41 to -51 dBV input ranges

Accuracy at the
Passband
Center: ±0.15dB

± 0.25 dB
Flat Top window: +0, -0.01 dB
Hann window: +0, -1.5 dB
Uniform window: +0, -4.0 dB
Note: Overall accuracy is the sum of the accuracy at the passband
center plus the selected window accuracy.
Resolution
Log: 0.01 dB
Linear: 4 digits
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Figure 7: Plots of the view state display provide quick
hard copy of instrument setup for complete measurement
documentation.
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Input
Impedance: IXI06 ohms ± 5% shunted by 95 pF maximum.
Isolation: Input low may be connected to chassis ground or float
ed up to 30 volts RMS (42 volts peak) above ground.
Coupling: signal by be ac or de coupled. Low frequency 3-dB
point < I Hz in ac mode.
A-weighting: Hardware A-weighting filter conforms to ANSI
standard S1.4-1971 (RI976).
ICP current: Nominal 4 mA current source provided, compatible
with integrated circuit piezoelectric accelerometers.

HP 3561A Specifications

Figure 8: The marker plot function prints x and y marker val
ues for any number of points on the plot.

Other Features
In most noise and vibration measurements, a transducer is used

to convert the physical phenomena to voltage. These transducers
generally require some type of signal conditioning. The HP 3561A
contains an internal power supply for ICP type (integrated circuit
piezoelectric) transducers. This eliminates an extra piece of equip
ment, which enhances portability and saves money. Trace math
operations are provided that allow you to manipulate traces like
numbers on a calculator. This is useful for converting units, com
pensating for systematic errors, and displaying spectra as a per
centage of some reference value.

Output
Source: Band-limited, band-translated, psuedo-random, random,
or impulse, or TTL "synch" signals are available on rear panel.
Level is selectable between 0.7 and 0.007 volts RMS, nominal.
Impedance 50n ±5n.
Print/Plot: Controls HP-GL plotters and HP raster dump print
ers directly.

Display
General: Magnitude, phase, time and math traces may be select
ed. Units available are; Horizontal: Hz, seconds, RPM, orders;
linear or log spacing. Vertical: dBV, dBm (selectable Z), volts,
volts squared, and user-defined units.
Scale: Linear or log magnitude scales may be selected. Full scale,
dB/division, and degrees/division are user definable. Center scale
user definable in phase or time traces.
Math: Arithmetic operations can be performed on new or recalled
frequency spectra. Add, subtract. multiply, divide, integrate, dif
ferentiate and user-defined constants are provided. I /BW is pro
vided for Power Spectral Density (PSD) computations.

Volatile
40 time records

40 time records

Standard:
Optional:

Internal Memory
Non-volatile
2 traces, 6 states
Traces + states + (1 + 2*
time capture records)= 127
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Ordering Infon-nation
UP 3561A Dynamic Signal Analyzer
Option 001 Extended Non-volatile Memory

Marker
Single, relative, harmonic, sideband, and power cursors are pro
vided. THO can be calculated from up to 20 harmonics. Sideband
power relative to specified carrier can be calculated from up to 10
sidebands. MKR to peak, MKR to center, MKR to full scale and
marker peak track are provided.

General
Power: 100/120 Vac +5%, -10%, 48-440 Hz; 220/240 Vac
+5%, -10%, 48-66 Hz.
Weight: 15 kg (33Ib) net, 21.6 kg (47.5Ib) shipping.
Dimensions: 335 mm W x 595 mm 0 x 197 mm H (13.2" x 23.4"
x 7.8")
*HP -IB Interface Functions: Implementation of IEEE Std.
488-1978 SHI, AHI, T5, TEO, L4, LEO, SRI, RLl, PPO, DCI,
DTl, CO.

Uniform
0.25%

Hann
0.37%

Flat Top
0.90%3 dB Bandwidth

(% of frequency span)
Real Time Bandwidth: (Typical) Single display, 3.0 kHz. Fast
average display, 7.5 kHz.

AmplitUde
Measurement Range: +27 to -120 dBV noise floor (22.4
VRMS to l/LV noise floor.) Input range is selected in I-dB steps
from +27 to -51 dBV. Optimum range is determined automati
cally in the autorange mode.
Dynamic range: 80 dB

Frequency
Range: 0.000125 Hz to 100 kHz
Spans: 0.01024 Hz to 100 kHz in a I, 2, 2.5, 5, 10 sequence.
Other spans are available but are too numerous to list here.
Accuracy: ± 0.003% of display center frequency.
Resolution: 0.25% of frequency span.
Window: Flat Top, Hann, Uniform, and Exponential.
Bandwidth



SIGNAL ANALYZERS
Dual-Channel, Dynamic Signal Analyzer 64 J.LHz to 100 kHz
Model 3562A

• Network analysis
• Spectrum analysis
• Transient analysis
• Waveform recordinq

• Frequency response analyzer
• Modulation analysis
• Direct control of disc drives
• Direct control of HP-GL plotters

HP 3562A

network analysis, frequency response magnitude and phase, as well as
input and output power spectra, can be measured with 801 lines of
resolution. Accuracy for the frequency response magnitude and phase
is ± 0.1 dB and ± 0.5 0

•

Logarithmic Resolution uses the speed of Linear Resolution FFT
measurements to create frequency responses similar to a log-sweep
swept sine test. Linear Resolution points are combined internally
(rather than just reformatted), on the fly, to create 80-point-per-dec
ade measurements over I to 5 decades. Start and stop frequencies can
be selected in a 1-2-5 sequence from 0.1 Hz to 100 kHz (for a 0.1 Hz
start frequency the maximum stop frequency is 10 kHz - 5 decades).

The Swept Sine mode reconfigures the HP 3562A as a powerful
swept sine frequency response analyzer. The source can generate lin
ear or logarithmic sweeps with increasing or decreasing frequency;
user-selectable sweep rate and resolution are also standard source
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Network Analysis
Accurate, high resolution frequency response measurements of

electronic and mechanical systems can be performed with Linear
Resolution FFT, Logarithmic Resolution and Swept Sine analysis. A
built-in signal source provides a variety of random noise and sinewave
signals to meet the requirements of the system under test.

Linear Resolution is the measurement technique common to all
Dynamic Signal Analyzers. In the HP 3562A, 2048-point time
records are Fourier-transformed into 801-line frequency spectra. For

The HP 3562A Dynamic Signal Analyzer is a dual-channel fast
Fourier transform-based network, spectrum and waveform analyzer
which provides analysis capabilities in both the time and frequency
domains. The dc-to-I 00 kHz frequency range, 150 dB measurement
range and 80 dB dynamic range of the analyzer makes it a powerful
solution for testing and analysis in electronics, mechanics and electro
mechanical control systems.

Two high performance input channels and a built-in signal source
(noise and sine signals) address network analysis on the bench or in a
test system. Zoom analysis with frequency resolution to 25.6 ILHz
plus a powerful AM, FM and PM demodulation function makes the
HP 3562A a versatile spectrum analyzer. For transient or waveform
analysis, signals can be sampled, digitized then stored in an internal
memory, or directed via HP-IB to an external disc drive (without a
computer). The stored waveforms can be recalled and analyzed in the
time and frequency domains (baseband and zoom analysis).

Additional features include a full range of data analysis capabili
ties such as vector averaging, block-operation Waveform Math, a 40
pole/40-zero Curve Fitter and Frequency Response Synthesis. Front
panel operations can be automated without a computer with built-in
Auto Sequence programming, or with computers through complete
HP-IB programmability. For documentation of results with hardcopy
or mass storage, the HP 3562A can control digital plotters and exter
nal disc drives directly via HP-IB.
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Hardcopy and Mass Storage with Plotters and Disc
Drives

To speed and simplify documentation of results, direct control of
plotters and disc drives via HP-IB is a standard feature in the HP
3562A. Literally anything displayed on the analyzer screen can be
plotted or saved on disc: measurement results, setup state tables, syn
thesis tables, curve fit tables and Auto Sequence or Auto Math pro
gram listings. Plotting is enhanced with user-selectable line types,
pens and paging controls. For mass storage operations, files can be
given 8-letter user-defined names; and disc catalog can be recalled
and displayed to show file name, type (data, setup, etc.) and date and
time of storage.

Data Throughput to a Disc Dri\lc
When access to prototypes is limited, make your test time more

efficient with the Time Throughput capability: through direct control
of external disc drives, the HP 3562A can store time data directly to
disc without a computer. Set up a measurement and specify the quan
tity of single- or dual-channel data to be collected. Time data will be
sampled, digitized and stored on disc for later analysis as individual
time records or as baseband and zoom frequency spectra.

stored in internal memory (single-channel Time Capture) or on disc
in an external disc drive (single- or dual-channel Time Throughput).
Data can be recalled for time domain analysis as single time records
or as a compressed display of up to 10 time records (Time Capture
mode). Data can also be recalled for baseband and zoom analysis in
the frequency domain, with vector averaging if needed.

A complete array of triggering capabilities are included to enhance
both waveform recording modes. Pre- and post-trigger delays can be
specified to capture the rising edge of a transient or to compensate for
delays in the system under test.
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Spectrum Analysis
On-line analysis of distortion, drift, modulation and phase noise

can benefit from the speed and accuracy of the HP 3562A. High reso
lution measurements are typically 100 times faster than tuned spec
trum analyzers - and, since the HP 3562A is an FFT-based
analyzer, you can see transient events that a tuned analyzer would
probably miss.

functions. Input channel functions include user-selectable averaging
and integration time; automatic input ranging can be activated to
provide over 130 dB of dynamic range for measurements of high per
formance systems.

X=361.B7 mS ~X-42. 188m

HP 3562A Specifications
Frequency
Measurement Range: 64 ",Hz to 100 kHz, both channels, single- or
dual-channel operation
Accuracy: '" 0.004% of frequency reading
Resolution: Span/800, both channels, single· or dual-channel opera
tion
Spans: Baseband Zoom
Number of spans 66 64
Min span 10.24 mHz 20.48 mHz
Max span 100 kHz 100 kHz
Time record (seconds) 800/span 800/span
Window Functions: Hann, Flat Top, Uniform, Force, Exponential,
and User Defined
Window Parameters: Flat Top Hann Uniform
3 dB BW (% of span) 0.45 0.185 0.125
Typical Real Time Bandwidth: 10kHz single-channel, 5 kHz dual
channel, with fast averaging on.

Automation for Improved Productivity
Versatile automation capabilities and a wide range of response-on

ly or stimulus/response measurement functions in the HP 3562A
help you create productive solutions for your automated testing
needs. As a standalone solution, the analyzer can "learn" a series of
keystrokes and then perform them on command (Auto Sequence pro
gramming). Up to five Auto Sequence programs can be stored inter
nally, with additional programs stored in an external disc drive.

For networked HP-IB systems, the HP 3562A provides complete
HP-IB programmability. Custom display graphics and messages can
be created through direct programming of the high resolution vector
display - user-defined softkey menus can also be created to simplify
interactive testing. Rear-panel outputs for large screen displays are
also standard.

1.60.0
Yb-381.5~V ~Yb-383. O~

c"P TIM O"T
22.1
m

Pliiilok
V

-26.7

-19.5
F:d X L3=-47:3=-m-'--~--''--l--'-'--'--~,.L-----.L.--'----'L.....J'--.L471''''5=-m--J

Waveform and Transient Analysis
Perform complete analysis of waveforms and transients in the time

and frequency domains. Sampled and digitized waveforms can be

The HP 3562A is essentially a dual-channel spectrum analyzer
which provides resolution to 25.6 11Hz anywhere within the dc-to- I00
kHz measurement range. Single channel accuracy is ± O. I5 dB with
80 dB of dynamic range. Modulation analysis can be performed on
either or both channels with harmonic and sideband markers as well
as with the built-in demodulation capability: zoom measurements can
be AM, FM or PM demodulated with carrier frequencies up to 99.9
kHz.
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SIGNAL ANAL .e!ERS
Dual-Channel, D}'iHimii; Signa~ Analyzer 64 pHz to 100 kHz
Model 3562A (cont.)

80 dB
65 dB

AcceS50ri~'s $uPP~'C(!
Operating, Programming and Service Manuals

HP-IB
Implementation of IEEE Std 488-1978
HP-IB Interface Functions1

: SHI AHI T5 TEO L4 LEO SRI RLI
PPO DCI DT! CO. Supports the 91 XX and 794X families of HP disc
drives, as well as Hewlett-Packard Graphic Language (HP-GL) digi
tal plotters.

Trigger Delay
Pre-Trigger: The measurement can be based on data from I to 4096
samples (1/2048 to 2 time records) prior to trigger conditions being
met. Resolution is I sample (1/2048 of a time record).
Post-Trigger: The measurement is initiated from I to 65 536 sam
ples (1/2048 to 32 time records) after the trigger conditions are met.
Resolution is I sample (1/2048 of a time record).

nu

Price
~'lO()

-60 dB
-40 dB

Orderina lnforma,·or.
HP 3562'\ Dynamic Signal Analyzer
Option 907 Front Handle Kit
Option 908 Rack Mount Kit
Option 909 Rack Mount and Front Handle Kit
Option 910 Extra Operating Manuals
Option 914 Delete Service Manuals
'For more on these codes refer to the Hp·IB section of this catalog.

Accessories AvailCibif!
Transit Case for one HP 3562A: HP PIN 9211-2663

General
Specifications apply within 50 C and 2 hrs of last internal calibra

tion.
Ambient temperature: 0° to 55 0 C.
Relative Humidity: s: 95% at 40° C.
Altitude: s: 4,572 m (15,000 ft.)
Storage
Temperature: _40 0 to + 75° C.
Altitude: s: 15,240m (50,000 ft)
Power:
115 VAC + 10%, -25%, 48 to 440 Hz
230 VAC + I0%, -15%, 48 to 66 Hz
450 VA maximum
Weight:
26 kg (56 Ib) net
35 kg (77 lb) shipping
Dimensions:
222 mm (8.75 in) high
426 mm (16.75 in) wide
578 mm (22.75 in) deep

Source
Source Types: Band limited, band translated random noise, burst
random, sine chirp, and burst chirp, as well as fixed sine and swept
sine signals are available from the front panel Source output. DC Off
set is also user-selectable.
Output Impedance: 50 l1 ± 5 l1
Output Level: s: ± 10 V peak (ac + dc) into a ~ 10 kl1, < 1000 pF
load. Maximum current = 50 rnA.
AC Level: ± 5 V peak (~ 10k l1, <1000 pF load)
DC Offset: ± 10 V peak in 100 mV steps. Residual offset at 0 V offset
s: 10mV.
% In-Band Energy (I kHz span, 5 kHz center frquency)
Random Noise: 70%
Sine Chirp: 85%
Accuracy and Purity: Fixed or Swept Sine
Flatness: ± I dB
Distortion (including subharmonics):
dc to 10 kHz
10 kHz to 100 kHz

Phase
Accuracy: Single channel, referenced to the trigger point.
< 10 kHz ± 2.5 0

10kHzto 100kHz ± 12.00

Inputs
Input Impedance: I M l1 ± 5% shunted by 100 pF maximum
Input Coupling: The inputs may be ac or dc coupled; ac rolloff is < 3
dB at I Hz
Crosstalk: -140 dB (50 l1 source, 50 l1 input termina tion, input con
nectors shielded)
Common Mode Rejection:
oHz to 66 Hz
66 Hz to 500 Hz

Common Mode V,,1!i;;U(' dc to 500 Hz
Input Range (dBV rms) "Maximum (ac + dc)
+27 to -12 ±42.0 Vpeak
-13 to -51 ±18.0 Vpeak*
*For the -43 to -51 dBV input ranges, common mode signal levels
cannot exceed ± 18 Vpeak or (Input Range) + (Common Mode Re
jection), whichever is the lesser level.

Common Mode Volli'lgt,· 500 Hz to 100kHz. The ac part of the
signal is limited to 42 Vpeak or (Input Range) + (I OdB), whichever is
the lesser level.

Common Moeh:: tjj",j·lHfiu!1 For the levels specified, distortion
of common mode signals will be less than the level of the rejected
common mode signal.
External Trigger Input Impedance: Typically 50 kl1 ± 5%
External Sampling Input: TTL compatible input for signals s: 256
kHz (nominal maximum sample rate).
External Reference Input
Input Frequencies: I, 2, 5 or 10 MHz ± 0.0 I%
Amplitude Range: 0 dBm to +20 dBm (50 l1)

Trigger
Trigger Modes: Frce Run, Input Channel I, Input Channel 2,
Source and External Trigger. Free Run applies to all Measurement
Modes; Input Channell, Input Channel 2, Source and External Trig
ger apply to the Linear Resolution, Time Capture and Time
Throughput measurement modes.
Trigger Conditions
Free Run: A new measurement is initiated by the completion of the
previous measurement.
Input: A new measurement is initiated when the input signal to either
Channel I or Channel 2 meets the specified trigger conditions. Trig
ger Level range is ± 110% of Full Scale Input Range; Trigger Level is
user-selected in steps proportional to the input range.

Source: Measurements are synchronized with the periodic signal
types (burst random, sine chirp and burst chirp).
External: A new measurement is initiated by a signal applied to the
front panel External Trigger input. Trigger Level range is ± 10 V
peak; Trigger Level is user selected in 80 mV steps.

Amplitude
Accuracy (Linear Resolution)

Defined as Full Scale Accuracy at any of the 800 calculated fre
quency points. Overall accuracy is the sum of absolute accuracy, win
dow fla tness and noise level.
Absolute Accuracy

Single Channel (Channell or Channel 2) ± 0.15 dB ± 0.015% of
input range (+27 dBV to -40 dBV)
± 0.25 dB ± 0.025% of input range (-41 dBV to -51 dBV)
Frequency Response Channel Match:
± 0.1 dB, ± 0.5 degree
Window Flatness
Flat Top: +0, -0.01 dB
Hann: +0, -1.5 dB
Uniform: +0, -4.0
Noise Floor: (Flat top window, 50 l1 source, 50 l1 input termination)
20 Hz to I kHz (I kHz span) <-126 dBV (-134 dBV /vHz)
I kHz to 100 kHz (100 kHz span) < -116 dBV (-144 dBV /vHz)
Dynamic Range: All distortion (intermodulation and harmonic),
spurious and alias products ~ 80 dB below full scale input range
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Description
Closed-loop control of environmental and/or developmental vibra

tion test stimuli for random, transient, and sine testing is available in
the HP 5427A.

The basic HP 5427A Vibration Test Control system consists of: 2
channel (expandable to 4) analog-to-digital converter for processing
feedback information; 2IMX-E series, microcoded digital processor;
HP l335A Persistence CRT display; HP 2623A Graphics Terminal
with built-in printer; pushbutton control unit; HP 9885M Flexible
Disc storage unit; cabinet and programs for random control.

The HP 5427A is the ideal vibration control system for production
vibration testing where random, transient and sine testing are re
quired and offers a selectable set of analysis routines especially
designed for easy operation by laboratory personnel. The following
vibration test control capabilities apply to the HP 5427A.

System Operation
Random, sine and transient control follow the same logical opera

tional phases. First, the appropriate disc is loaded and the test pro
gram or setup (envelope, alarm and abort limits, test time,
calibrations, etc.) is loaded from disc storage in response to search
codes or names. If a new program or modifications are desired, a
friendly question-and-answer sequence is used. Once a new setup has
been generated or changes made, it can be assigned a new name and
stored for later use.

After a satisfactory setup is obtained, the operate phase allows con
trol of the actual test via pushbuttons on the central control panel.
Removable snap-on overlay panels clearly label buttons for the type
of test desired. Choices of on-line displays and a save button allow
saving of data for later plotting, including auxiliary PSD measure
ments during random control.

After the test, results and all saved data are available for review or
documentation. The graphics terminal or an optional HP-IB compati
ble digital plotter provide fully labeled, report-quality plots of test
results. In random control, fully labeled plots can be obtained while
the test is running (open loop) using the terminal or an optional HP
IB plotter such as the HP 7470A.

Specification Summary

Random Control
Resolution: 64, 128, 256, or 512 lines (l024 lines optional)
Bandwidth: M to 5000 liz
Loop time: <0.9s for 256 lines, 2500 Hz bandwidth, one control
channel and full display
Dynamic range: >65 dB

Accuracy rms PSD accuracy: ±2%
Control PSD accuracy: ± 1.0 dB (90% confidence level) Higher
accuracies are typically achievable with increased control spectrum
averaging.

Sine Control

Frequency range: 0.1 to 5000 Hz. Upper and Lower sweep frequen
cy limits and starting frequency may be specified anywhere in the
frequency range (resolution: 0.1 Hz).

Sweep rate: 0.001 to 100 octaves/minute log, I to 100,000
Hz/minute linear, operator selectable.

Harmonic components: >60 dB below full level fundamental out
put

SIGNf-\l. ANALYZERS
Digib'll Vibrati()nh~stControl System

Model 5427A
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HP 5427A

Sweep time accuracy: ±0.25% or ±52 ms, whichever is greater

Amplitude accuracy: the greater of ±2.5 mV or ± I % of specified
reference value.

Output dynamic range: 72 dB

Transient Control

Classical reference waveforms: half-sine, terminal peak saw
tooth, triangle or rectangle

Polarity: positive or negative

Duration range: 0.5 to 100 ms

Duration accuracy: ±5% for half-sine and terminal peak sawtooth
at pulse baseline crossover points
Shock response spectrum synthesis: time domain waveforms
are synthesized from a user-specified shock response spectrum (SRS)
off-line in the setup mode

Resolution: I /N octave. N is any integer from I to 9

Frequency range: 2 decades nominal, 2.6 decades maximum

Maximum frequency: I/Nth octave below 10,240 Hz

Ordering Information
HP 5427A Vibration Test Control System
Option 070 High resolution random (1024 lines)
Option 075 Transient control
Option 080 Sine control



SIGNAL ANALYZERS
Automated Spectrum Analysis
Model 3047A Phase Noise Measurement System

Typical single sideband phase noise measurement of an HP
8642A Synthesized Signal Generator by the HP 3047A Phase
Noise Measurement System.

Calibrated, Automated Phase Noise Measurements with
• Specified arnpfitude accuracy of ~. 2 dB
• Offset frequency range of 0.0.2 Hz to 40 MHz
• Carrier frequency range from 5 MHz to beyond 18

GHz
• Spurs separated from noise spectra
• Optimization for several measurement techniques

HP 3047A Phase Noise Measurement System is controlled by
either the HP 9836A or 9816A Desktop Computer.

Operation with a Phase Detector
This measurement technique uses a double-balanced mixer includ

ed in the HP 3047A system as a phase detector and a separate refer
ence oscillator to demodulate the phase noise from the carrier being
tested. With the two signals in quadrature, the phase detector offers
excellent sensitivity to reveal very low level phase noise sidebands of
the carrier. Based on the tuning range of the source under control, the
system automatically sets up a phase lock loop to hold the two signals
in quadrature. An offset range of 0.02 Hz to 40 MHz can be mea
sured regardless of the bandwidth of the phase lock loop as the soft
ware measures the loop's bandwidth and removes its effects from the
measured phase noise. Due to this combination of excellent sensitivity
and broadband operation, the HP 3047A system can provide cali
brated (±2 dB) phase noise plots of almost any type of source ranging
from frequency standards to free-running VCOs.
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The HP 3047A Phase Noise Measurement System uses the power
of a comprehensive software pack to automate the measurement of
the phase noise of a carrier signal. The basic HP 3047 system includes
the HP 3582A and 3585A Spectrum Analyzers, an interface box con
taining phase detectors and phase lock loop circuitry, the system rack,
the measurement software, system installation and operator training.
Additionally, other items can be ordered as needed, e.g., the HP
9836A or 98l6A Desktop Controllers (for which the system software
is designed), reference oscillators including the HP 8662A or 8663A
Signal Generators, printers and plotters. The hardware of the HP
3047A demodulates the phase noise of a carrier in the frequency
range of 5 MHz to 18 GHz (and beyond with external, user-supplied
mixers) and measures the resulting baseband signal with the spec
trum analyzers under control of the system software. Measurement
menus are used to allow the operator to specify the measurement to be
made and the system software controls the measurement process in
cluding the calibration of the system. Several output formats are
available to the user including plots of the single sideband phase fluc
tuations or fractional frequency fluctuations. A real-time measure
ment mode is available to monitor the level of phase noise and discrete
spurs as changes are made to the device under test.

As measured by the HP 3047A, the term "phase noise" includes all
forms of a signal's frequency and phase instabilities. Randomly oc
curring frequency and phase noise modulation, as well as discrete
sidebands resulting from power-line phase modulation and phase jit
ter, are detected and accurately measured. Coherent signals are dis
played at the power level that was detected while random phase
signals are normalized for a I Hz bandwidth. The HP 3047A system
is optimized for several measurement techniques that are chosen
based on the stability and tuning capability of the signal to be mea
sured and the availability of comparable reference oscillators. The
two primary techniques for demodulating the phase noise of a signal
use either a phase detector or a frequency discriminator as the follow
ing diagrams illustrate.

HP 3047A

HP 3585A
Spectrum Analyzer

HP 3582A
Spectrum Analyzer

Source Under Test L... .......

Typical test set-up for measuring the phase noise of relatively
stable oscillators.



Typical test set-up for measuring the phase noise of drifting
and less stable sources.

HP3585A
Spectrum Analyzer

HP3582A
Spectrum AnalyzerLow Noise

Amplifier

HP 3047A

Source Under Ten

Operation with a Frequency Discriminator
With the HP 3047A, fully calibrated phase noise measurements of

drifting or less stable signals are possible with user-supplied frequen
cy discriminators. The HP 3047A software calibrates the system for
the discriminator that is used to maintain the ±2 dB amplitude accu
racy of the measurement. Although the frequency discriminator lim
its the system's sensitivity close-in to the carrier, it does allow
measurement of noisy or drifting sources that cannot be phase locked
to a reference oscillator. It is also a very simple technique to imple
ment.
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Typical HP 3047 system measurement results for a 10 MHz crystal oscillator.

Specifications Summary
Sensitivity:

The system's sensitivity is a function of the measurement technique
that is used. The following graph indicates the sensitivity of the sys
tem as limited by its own internally-generated noise for a signal under
test of +15 dBm. Also plotted is the typical noise of the HP 8662A or
8663A tuned to a 1 GHz output which would be the system's sensitiv
ity using these reference sources for measurement of a 1 GHz signal.

43,790

32,540

16,060

Price
$55,500

Ordering Information
HP 3047A System Instrumentation
Includes HP 3582A and 3585A Spectrum Analyzers,
system interface accessory, equipment rack, measure-
ment software, system installation and operator train-
ing.
HP 9836S Opt. 001 Desktop Computer (with
megabyte of memory required for system operation)
Optional Reference Oscillators:

Opt. 400 HP 8662A 0.01 to 1280 MHz Signal Gen
erator
Opt. 500 HP 8663A 0.01 to 2560 MHz Signal Gen
erator

Full details on available system options and ordering information are
given in the HP 3047S System Ordering Information Guide.

Carrier Frequency Range
Internal Mixer: 5 MHz to 18 GHz.
External (user-supplied) Mixer:

The frequency range of the carrier is only limited by the frequency
range of the external mixer or the frequency discriminator that is
used.
Offset Frequency Range:

0.02 Hz to 40 MHz for carrier frequencies at or above 95 MHz,
0.02 to 1 MHz for carrier frequencies below 95 MHz.
Amplitude Accuracy:

±2 dB. This accuracy is verified by the system at the time of the
measurement. The system advises the user of any potential accuracy
degradations detected during measurement set-up.
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SIGNAL ANALYZERS
Carrier Noise Test Set
Model 11729C
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HP 11729C
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Baseband Spectrum
Analyzer

(HP 8566A/B. 8568A/B.
3582A. 3585A. 356'AISpectrum

Outpul

Noise

HP 11729C

10 MHz to
18 GHz

Ext. Delay Line

IF 5101280 MHzr-----r-----,
Output Input

can be ordered with a choice of several 2.56 GHz wide bands (see HP
11729B Ordering Information in the Technical Data Sheet).

The maximum sensitivity of the HP 11729C in the frequency dis
criminator mode is determined by the noise floor of the SAW oscilla
tor; actual operating sensitivity is dependent on the delay time and
attenuation of the delay line used. Figure 3 shows the typical absolute
phase noise of the SAW oscillator translated to 10 GHz. Actual mea
surement sensitivity using a 100 ns delay line (with attenuation less
than 12 dB at 1200 MHz) is also shown. At some IF frequencies and
with low loss cable, longer delays can improve the close-in sensitivity
closer to the noise floor limit set by the SAW oscillator.

HP 8566B
Spectrum Analyzer

5 to
1280
MHz

Noise Spectrum
Output

HP 11729C Carrier Noise Test Set
Versatile Noise Measurement~'

The HP I I729C, combined with an HP 8662A synthesized signal
generator and a baseband spectrum analyzer, form a complete broad
band measurement system for phase noise and AM noise testing of
microwave oscillators, 10 MHz to 18 GHz. With one versatile mea
surement system, direct AM noise measurements and two methods of
phase noise measurements can be made, at offsets from the carrier of
< I Hz to 10 MHz. These three operating modes allow a wide variety
of sources, from low noise stabilized sources to free-running sources
with high drift to be measured. The HP 11729C may be ordered with
either full frequency coverage, or in a number of band configurations
to better match the application.

10MHz10 kHz 100 kHz 1 MHz1 kHz
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Figure 3. The HP 11729C in the stand-alone discriminator mode
has the needed sensitivity for phase noise measurements on
free-running sources.

Pulsed AM and Phase Noise Measurement
Capability

The HP 11729C also features new circuitry to aid in making phase
noise measurements on pulsed sources using the phase detector
method. Selecting pulse mode switches in a user-supplied external
low pass filter (LPF) used to remove the pulse repetition frequency
(PRF) feedthrough. The LPF is necessary to prevent overloading of
the low noise amplifier or phase-lock-loop. This same switching oc
curs when pulsed AM is selected, placing an external LPF following
the AM detector for PRF rejection.

Figure 2. An HP 11729C, configured with an external delay line
and a baseband spectrum analyzer, is a cost-effective solution
for phase noise measurement on free-running sources.

10M1M10010

~ I
1', ........... Frequency Discriminator
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1 lk 10k lOOk

Offset From Carrier (Hz)

Figure 1. Typical HP 11729C/8662A system sensitivity using the
phase detector and frequency discriminator methods at x
Band. Typical HP 11729C two-port noise.

Self-oscillator Mode
The HP 11729C features a new Surface-Acoustic-Wave (SAW)

filter, which can be configured into an internal SAW oscillator. This
built-in oscillator allows the HP 11729C to be used as a low-cost
frequency discriminator system for measurements on free-running os
cillators. This discriminator mode uses the HP 11729C in a "stand
alone" configuration, combined with a simple length of external delay
line (such as RG 223 cable) and an available baseband analyzer (such
as the HP 8566A/B or HP 3561 A), as shown in Figure 2. For the
lowest cost solution for band-oriented applications, the HP 11729C
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Complete carrier noise characterization system can be assem
bled from standard instruments.

Built-in Low Nilise Fleferencl:'
The HP I I729C/8662A combination includes the critical low

noise microwave reference signal (which determines the system noise
floor). The wide frequency range and low system noise floor of the HP
11729C/8662A enable a single system to be used on a broad range of
sources. Typical system noise for a 10 GHz source is less then -123
dBc/Hz at a 10 kHz offset, allowing characterization of most high
performance sources.
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TWO Phasc" NoiH' Mi,aswemenl M;:dcs
A choice of two phase noise measurement methods optimizes the

measurement to the type of oscillator being measured. The phase de
tector method is ideal for synthesizers or stable free-running sources.
The HP I I729C/8662A simplifies the phase detector method by pro
viding all the necessary circuitry, including the low noise microwave
reference source, the loop VCO, and a variable bandwidth phase
lock-loop.

The frequency discriminator method is best suited for sources with
high level, low-rate phase noise such as free-running sources. The HP
I I729C/8662A implements a convenient frequency discriminator
(delay line/mixer technique), allowing sources to 18 GHz to be tested
with a discriminator operating at an IF frequency less than 1.3 GHz.
The HP I I729C/8662A contain all necessary hardware, except a
simple user-supplied delay element that can be as simple as a length
of inexpensive 50-ohm coaxial cable.

Test Signal Requiremelds
Amplitude: +7 dBm minimum to + 18 dBm maximum (typically
useable to -15 dBm with noise floor degradation).

RF Source Requiremen!o;,
HP 8662A or 8663A Option 003.

HP 11729C Out.puts
IF Output

Bandwidth: 5 to 1280 MHz.
Level: +7 dBm minimum.

Noise Spectrum Outputs
I) Noise Spectrum Output < I MHz: dc coupled, 600 n nominal.
2) Noise Spectrum Output < 10 MHz: 10 Hz to 10 MHz, 50 n nomi
nal, nominal 40 dB of gain over < I MHz output.
3) Auxiliary Noise Spectrum Output: dc coupled, 600 r! nominal.
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Ordering Information
HP 11729C Carrier Noise Test Set (10 MHz to 18
GHz)
Note: Each of options 003 to 027 (only one may be or
dered) also includes 0.005 to 1.28 GHz coverage
Option 003 (1.28 to 3.2 GHz)
Option 007 (3.2 to 5.76 GHz)
Option 011 (5.76 to 8.32 GHz)
Option 015 (8.32 to 10.88 GHz)
Option 019 (10.88 to 13.44 GHz)
Option 023 (13.44 to 16.0 GHz)
Option 027 (16.0 to 18.0 GHz)
Option 130: AM noise detection
Option 140: Rear panel connectors
Option 907: Front panel handle kit
Option 908: Rack mounting flange kit
Option 909: Front panel handle plus rack mounting
flange kit
Option 910: Extra operating and service manual

,
Offset

from Carrier Typical Specified
(Hz)

lk -147 -138
10k -152 -145

lOOk -161 -155
1M -165 -160

General
Operating temperature range: 0° to +55°C.
Power: 100, 120,220,240 V, +5%, -10%; 48 to 66 Hz; <75 VA
max.
Weight: net, 10.4 kg (23 Ib); shipping, 13.2 kg (29 lb).
Size: 425 W x 99 H x 551 mm D (21.7 x 16,8 x 3.9 in.). I MW x 3'/2
H x 20 D System II module.

AM Noise Detection (Opt'un l'H'lj
Frequency: 10 MHz to 18 GHz.
Input level: 0 dBm minimum to + 18 dBm maximum.
AM noise floor (at +10 dBm input level dBc/Hz)'

Remote Programming
All front panel functions are HP-IB programmable. In addition,

the HP 11729C can output current settings and out-of-Iock indica
tion.
Interface functions: AHI, SHI, TS, L3, TEO, LEO, SRI, RU,
PPI, DCI, DTO, CO.

Phase Lock Loop Functior,
Frequency Controi Outputs

To crystal oscillator: ±IOV.
To dc FM: ±IV.

Lock bandwidth factor: nominal I, 10, 100, Ik, 10k selectable.
Loop characteristics: dependent on method of phase lock chosen;
typical loop bandwidths can range from 0.5 Hz to 100 kHz.

Abbreviated HP 11729C/8662A
Specifications
Frequency Range: 10 MHz to 18 GHz in 8 bands.
Absolute System Noise Floor, Phase Detector Method

System noise is specified only when the HP 11729C is used with an
HP 8662A Option 003. (The HP 8663A Option 003, operated below
1280 MHz, may be used in place of the HP 8662A with no change in
system performance.) These system noise specifications apply for the
phase detector method, locking via the EFC of the HP 8662A crystal
oscillator. Locking via the HP 8662A dc FM changes the noise on the
tunable HP 8662A signal, and therefore total system noise. See the
HP 11729C data sheet for more information.

Typical HP 11729C/8662A System Noise (phase detector
method, locking via EFC).

o
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Fully Programmable for System integration
The fully HP-IB programmable HP I I729C/8662A is easily con

figured into manual or automatic carrier noise measurement systems
with available spectrum analyzers (such as the HP 8566B, 8568B,
3561A, 3585A, or 3582A). In addition, the HP I I729C/8662A is an
integral part of the HP 11740S automatic phase noise measurement
system. The choice of analyzer determines the offset frequencies that
can be measured. System noise floor is set by the HP 11729C/8662A.
(For more information, refer to the HP 11729C Product Notes.)
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Dir,,~c:~ AM Noise M~'1<;!.H·t:rt1\~nts

The HP 11729C Option 130 offers convenient, direct AM noise
measurements with typical sensitivity of less than -165 dBc/Hz. The
HP 8662A provides a convenient calibration signal, and the same
baseband analyzer used for phase noise measurements can be used for
AM noise measurements.
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SIGNAL ANALYZERS
Automated Phase Noise Analysis
Model 11740A/S

• Fully automated
• Built-in low noise reference
• High accuracy

• Powerful measurement software
• Absolute and two-port phase noise measurements

•

~
C'''".<'''"''. ..
SYSTEMS

Price
$0

SID.8iO

Typical HP 11729C/8662A system noise (phase detector
method, locking via EFC).
Other measurement modes: standard HP 3047A specifications
apply to all other measurement conditions.

Ordering Information
HP 11740S Microwave Phase Noise Measurement
System
HP 11740A System Instrumentation
Includes HP 11729C Carrier Noise Test Set, HP
8662A Synthesized Signal Generator, HP 3582A and
3585A Spectrum Analyzers, HP 3560lA Spectrum
Analyzer Interface, system software, and system rack
with all associated power and signal cabling.
Requires HP Series 200 Model 36 or Model 16 Com
puter System appropriately configured. Full details are
available from your local HP sales office.

System Accuracy
The HP 11740A has specified system noise floor and excellent spec

ified system accuracy (measurement of all phase noise present at the
input to the phase detector) of ±2 dB. (If the phase noise of the test
source is > 10 dB higher than the noise of the HP I I729C/8662A,
then the noise of the test source alone can be measured with typically
+2.5/-2.0 dB accuracy.) This complete system includes automatic
characterization of the phase lock loop, allowing phase noise mea
surements to be made at offsets from < I Hz to 40 MHz from the
carrier, on synthesized or free-running oscillators.

Powerful Measurement Software
All measurement modes and capabilities of the HP 3047A are pre

served. As well as the phase noise mode (phase detector or frequency
discriminator methods), direct spectrum mode and noise sideband
mode are also available. The powerful data manipulations of the HP
11740A allow the data to be displayed as S<t>(f) , ol\f), SM(f) , or
Sy(f).

Absolute and Two-Port Phase Noise
As well as providing a complete solution for automatic absolute

phase noise measurements on sources, the HP I I740A can also be
used for two-port phase noise measurements on devices. The built-in
HP 8662A (8663A) can be used as a reference for devices to 1.28
(2.56) GHz.

Abbreviated Specifications
(Phase Noise Mode, phase detector method, using the integrated HP
I I729C/8662A as the reference source.)

Test Signal Input
Frequency range: 5 MHz to 18 GHz.
Amplitude: for test frequencies> 1.28 GHz; +7 dBm minimum to
+ 20 dBm maximum. For test frequencies < 1.28 GHz; -5 dBm mini
mum to + 23 dBm maximum.

System Specifications
Accuracy: the system will measure the combined noise output of the
phase detector with ±2 dB accuracy for offsets from 0.02 Hz to
I MHz, and ±4 dB accuracy for offsets from I MHz to 40 MHz.
Absolute system noise floor:
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HP 117408

HP 11740A simplified block diagram.

Integrated Low Noise Reference
When used as a fully automatic system in the phase detector

method of phase noise measurement, the software automatically con
trols the HP 11729C/8662A as the critical reference oscillator for
sources> 1.28 GHz, or the HP 8662A (or HP 8663A) is controlled
for measurements on sources less than 1.28 GHz (2.56 GHz). The
HP I I 729C/8662A provides the lowest noise floor for a microwave
reference offered by HP. Typical system noise for a 10 GHz source is
less than -123 dBc/Hz at a 10kHz offset, allowing characterization
of most high-performance sources. If desired, a user-supplied refer
ence source can be set manually.

HP 11740A Microwave Phase Noise
Measurement System

The HP 11740A Microwave Phase Noise Measurement System is
a complete, automatic system for phase noise measurements on carri
ers from 5 MHz to 18 GHz. It combines the specified low noise floor
of the HP 11729C/8662A with all the capabilities of the HP 3047A
Phase Noise Measurement System. The integrated HP
I I729C/8662A is used as a low noise reference and downconverter,
translating the input signal to an intermediate frequency (IF). This
IF signal is phase detected against the tunable HP 8662A front panel
signal using the HP 3047A hardware. The detected baseband signal is
then measured automatically by the spectrum analyzers resident in
the HP 3047A.



SIGNAL ANALYZERS
Measuring Receiver, 150 kHz to 1300 MHz

Model 8902A

• RF power: digital power meter accuracy
• Tuned RF level: 0 dBrn to 127 dBm dynamic range
• Carner Noise: AM and phase noise measurements to

-140 dBc/Hz

• AM and FM, 1"/0 accuracy 0M. ~'\(>/~ accuracy
• RF frequency' 10 Hz resolution
• Audio: frequency, level and distortion
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HP 8902A

HP 8902A Measuring Receiver
The HP 8902A Measuring Receiver combines six precise measure

ment functions into one fully automatic, HP-IB programmable in
strument. It accurately measures RF power, tuned RF level, carrier
noise/adjacent channel power, modulation and RF frequency, and
characterizes audio signals. For precise signal analysis, the HP
8902A Measuring Receiver provides the performance you need.

RF Power delivers the accuracy and resolution of a high perform
ance power meter. The HP 8902A with the HP 11722A Sensor Mod
ule measures power from +30 dBm to -20 dBm at frequencies from
100 kHz to 2.6 GHz. The HP 8902A also accepts all HP 8480 series
power sensors for extended measurement capability.

Tuned RF Level's minimum sensitivity of -127 dBm with excep
tional accuracy is a major contribution of the HP 8902A. You can
make relative level measurements with accuracy you would only ex
pect from a transfer standard: ±0.02 dB ± 1 digit (worst case) for up
to 10 dB step, increasing to ±0.30 dB ± 1 digit at 110 dB step.

Carrier noise, phase noise and adjacent channel power measure
ments are simple, fast and accurate with the HP 8902A's high selec
tivity options (030-037). You select the noise filter bandwidth,
measure the source under test's carrier power, tune the analyzer to

I

the frequency offset desired (5 kHz to 1300 MHz) and measure the
noise in seconds. The analyzer's measurement accuracy is better than
±0.5 dB to -129 dBc/Hz, typically better than ±I dB to -140
dBc/Hz. The noise floor is -150 dBc/Hz.
I AM and FM measurements offer I% accuracy (3% accuracy for
.~M) and fast one-key operation. The HP 8902A has extremely low
internal noise, and very low AM/~M and ~M/AM conversion, for
iaccurately measuring residual and incidental AM, FM and ~M on a

I

wide range of simple and complex modulated signals.
RF frequency of complex modulated signals can be difficult to mea

sure, but not with the HP 8902A. It tunes to the largest input signal or
ito any user specified frequency. The HP 8902A counts signals with 1

rz resolution.
Audio distortion, frequency and level measurements provide com

prehensive characterization of the modulation signal.
I

Metrology and Calibration
I The HP 8902A Measuring Receiver makes signal generator and
rttenuator calibration easier than ever before.

The HP 8902A quickly and accurately measures your signal gener
ator's RF frequency, RF level flatness, output level accuracy to -127
dBm, incidental and residual AM, FM and phase modulation, phase
noise to <-140 dBc/Hz and characterizes the demodulated audio
signals.

For attenuator calibration and other relative measurements, the
HP 8902A gives you the accuracy and dynamic range you need.
Tuned RF Level makes relative measurements with 127 dB dynamic
range and 0.001 dB resolution. The combined dynamic range of
Tuned RF Level and RF Power is 157 dB.

RF Signal Characterization
The HP 8902A Measuring Receiver is an excellent lab and produc

tion tool for accurately characterizing RF signals from 150 kHz to
1300 MHz.

Level measurements down to -127 dBm with superb accuracy
make the HP 8902A ideal for testing devices such as antennas, mul
tiplexers, log/linear amplifiers, filters and mixers. Unlike diode detec
tors, the HP 8902A's power meter accurately measures signals with
harmonics and spurious.

The HP 8902A makes accurate AM to ~M and AM to AM conver
sion measurements of phase and amplitude sensitive devices such as
bandpass filters and multiple channel receivers. Excellent isolation
between AM and FM makes it simple to separate the AM and ~M of
AM stereo, incidental AM of FM transmitters and the AM, FM and
~M components of complex signals.

Automatic Test Systems
The HP 8902A is an important component of automatic RF test

systems. All functions - power, level, frequency count, carrier noise,
modulation, audio analysis - are fully automatic and easily
programmed. With these measurements combined into one instru
ment, interfacing requirements, hardware costs, and software devel
opment time are reduced.

The HP 8902A's excellent measurement accuracy and dynamic
range also make it a valuable tool for calibrating automatic test sys
tems.



SIGNAL ANALYZERS
Measuring Receiver, S~msor Module
Models 8902A, 11722A

add 5:65()
:;dd $400

Price
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Ordering Informa!ir.m
HP 11722A Sensor Module
Option 910: Extra manual

Frequency RSS Uncertainty Wont Case Uncertainty

0.1 MHz 0.7% 16%
0.3 MHz 0.7% 16%
10 MHz 0.8% 1.7%
3.0 MHz 08% 1.7%

10.0 MHz 09% 2.0%
300 MHz 0.9% 2.0%
500 MHz 0.0% (ret) 0.0% (ref.)

100.0 MHz 1.1% 2.2%
3000 MHz 1.1% 2.2%

1000.0 MHz 1.1% 2.2%
2600.0 MHz 12% 2.3%

Cal Factor Uncertainty

HP 11722A SpecifIcations
Frequency range: 100 kHz to 2.6 GHz.
Power range: +30 dBm (I watt) to -20 dBm (10 IlW).
Input SWR (Connected to an HP 89018 or 8902A): <1.15, for
RF power measurements.
Power sensor linearity: +2%, -4%; +30 dBm to +20 dBm. Negli
gible deviation, levels <+20 dBm.
Calibration factors: each HP 11722A Sensor Module is individual
ly calibrated. The calibration factors are printed on the HP 11722A
Sensor Module for easy reference.

HP 11722A Sensor Module
The HP 11722A Sensor Module was designed for use with the HP

8901 B Modulation Analyzer and HP 8902A Measuring Receiver.
The HP 11722A contains a silicon monolithic thermocouple as a pow
er sensing element.

With the HP 11722A Sensor Module, you get all the performance
of the HP 890 I B or HP 8902A, plus superb power measurement ac
curacy, at a single connector. You can characterize a signal without
switching back and forth between the power sensor and the analyzer's
RF input.

Each HP 11722A Sensor Module is individually calibrated, trace
able to the U.S. National Bureau of Standards. The calibration fac
tors are printed on the sensor module for easy reference. Enter these
factors into the HP 890lB or 8902A's non-volatile memory and the
instrument automatically compensates for the power sensor's efficien
cy and mismatch loss at each frequency.

HP 11722A
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HP 8902A Specifications
RF Power (with HP 11722A Sensor Module)
Range: +30 dBm (I W) to -20 dBm (10 IlW).
Frequency range: 0.1 MHz to 2.6 GHz.
Linearity: ±0.02 dB (within range) ±0.02 dB per range change from
reference range ± I count LSD. .
Input SWR: <1.15.

Tuned RF Level
Range: 0 dBm to -127 dBm.
Frequency range: 2.5 MHz to 1300 MHz.
Relative accuracy: ±0.02 dB ± 0.02 dB per IF range change ±0.04
dB per RF range change ± I digit.

Selective power measuremen's (carrier noise, options
030-037)
Frequency range: 10 MHz to 1300 MHz
Carrier power range:

+ 30 dBm to -20 dBm; 12.5 kHz, 25 kHz and 30 kHz filters.
+ 30 dBm to -10 dBm; carrier noise filter.

Relative measurement accuracy:
±0.5 dB; levels> -95 dBc; 12.5 kHz, 25 kHz and 30 kHz filters.
±0.5 dB; levels> -129 dBc/Hz; carrier noise filter.

Filter bandwidths: 2.5 kHz, Carrier Noise filter; 8.0 kHz, 12.5 kHz
filter; 16.0 kHz, 25 kHz filter; 30.0 kHz, Cellular Radio filter.

RF Frequency
Range: 150 kHz to 1300 MHz.
Maximum resolution: 1 Hz, to I GHz; 10 Hz to 1.3 GHz.

Amplitude Modulation
Rates: 20 Hz to 100 kHz.
Depths: to 99%.
Accuracy: ± I % of reading ± I digit, for rates 50 Hz to 50 kHz and
depths ~5%.

Frequency Modulation
Rates: 20 Hz to 200 kHz.
Deviations: to 400 kHz.
Accuracy: ± I % of reading ± I digit, for rates 50 Hz to 100 kHz.

Phase Modulation
Rates: 200 Hz to 20 kHz.
Deviations: to 400 radians.
Accuracy: ±3% of reading ± I digit.
Audio Level, FreQuencynnd. i>istortion Capability
Audio Level

Accuracy: ±4% of reading, 100 mV to 3V.
Audio Frequency

Display resolution: 6 digits, to 250 kHz.
Audio Distortion

Accuracy: ± I dB, 400 Hz and I kHz.

Ordering Informa~ion

HP 8902A Measuring Receiver
Option 001: rear panel instead of front panel connec
tions for input, modulation output, and calibrators
Option 002: I X I 0-9

/ day internal reference oscillator
Option 003: Rear panel connections which allow use
with an external local oscillator
Option 004: Operation from 48 Hz to 400 Hz power
line (temp. <40°C)
Option 021: Add HP 11722A Sensor Module
Option 030: High selectivity (select only two filter op
tions)

(Options 032-037 require Option 030. Option 030 in
cludes Option 003 connections for external local os
cillator.)

Option 032: 12.5 kHz filter
Option 033: 25.0 kHz filter
Option 035: Cellular Radio filter
Option 037: Carrier Noise filter
Option 907: Front panel handle kit
Option 908: Rack mounting flange kit
Option 909: Front panel handle plus rack mounting
flange kit
Option 910: Add manuals
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SIGNAL ANALYZERS
150 kHz to 26.5 GHz
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HP 89028

HP 8902S Microwave Measurement System
The HP 8902S Microwave Measurement System extends the su

perb measurement performance of the HP 8902A Measuring Receiv
er to microwave frequencies. The HP 8902S system delivers the
accuracy and resolution of a high performance power meter at fre
quencies from 50 MHz to 26.5 GHz and levels from +30 dBm to
-105 dBm. It accurately measures AM, FM and <l>M, including
residuals and incidentals, with a single keystroke. Adding options
030-037 to the HP 8902A extends the system's capability to include
carrier noise measurements (AM and phase noise) with ±0.5 dB ac
curacy to 26.5 GHz and down to the noise floor of the system's local
oscillator. The HP 8902S counts signals to 26.5 GHz with 10 Hz reso
lution and excellent long-term frequency stability.

The HP 8902S Microwave Measurement System consists of the
HP 8902A Measuring Receiver, HP 11793A Microwave Converter,
HP ll792A Sensor Module, an instrument controller, HP 11794A
Software Pac and a choice of microwave local oscillators. You can
choose from the HP 8672A and 8673B/D/E Synthesized Signal
Generators and the HP 8340A and 8341 A Sweep Oscillators.

Improves Quality
The HP 8902S minimizes measurement errors. The system's high

performance instruments deliver superb accuracy: AM and FM,
±I%; level and power, ±0.02 dB ±0.02 dB/IO dB; and carrier fre
quency, 10 Hz resolution.

Special care is taken to minimize the HP 8902S's input SWR, RFI
susceptibility and insertion loss. 26.5 GHz hardware and a specially
designed flexible RF input cable with extremely stable insertion loss
and input SWR help make your measurements repeatable.

Saves Time
The HP 8902S is both easy to use and fast. It functions as a single

instrument. You select the frequency and measurement from the
front panel of the HP 8902A and the system, under the control of the
HP II 794A software, does the rest. In seconds the software asks the
HP 8902A for the frequency you entered, calculates and sets the local
oscillator (LO) frequency, and releases the HP 8902A to make the
measurement and display the results.

Even difficult tasks such as measuring levels down to -105 dBm,
residual FM down to < 17 Hz. and incidental <l>M of <0.03 radians in
the presence of 50% AM, are performed in a few seconds.

The HP 8902S can be assembled and running in minutes. For criti
cal down-time applications, move the HP 8902S to the device under
test and test it in place.

Increases ConfH1ence
The HP 8902S performs fast, accurate and repeatable microwave

measurements traceable to the U.S. National Bureau of Standards.
The HP 8902S consists of general purpose HP-IB programmable
equipment which can also be used separately for other applications.
Add the HP 8903A Audio Analyzer and HP Il795A Software Pac
and the system expands to become an HP 8952S Microwave Signal
Generator Test System.

HP 11793A Microwave Converter
The HP 11793A Microwave Converter down converts microwave

signals to the frequency range of the HP 8902A Measuring Receiver.
When you want to make a tuned RF level, modulation or frequency
measurement above 1.3 GHz, the HP 11793A Microwave Converter
routes the signal through its internal mixer. Below 1.3 GHz, signals
are routed directly to the input of the HP 8902A.

The HP 11793A requires +8 dBm leveled output from the local
oscillator. For LOs with insufficient power above 18 GHz, the HP
11793A offers an optional 18 to 26.5 GHz amplifier.

HP 11792A Sensor Module (50 MHz to 26.5
GHz)

When used with the HP 11793A Microwave Converter, the HP
11792A Sensor Module gives you all the performance of the HP
8902S system, plus superb power measurement accuracy, at a single
connector. You can characterize a signal without manually switching
back and forth between the power sensor and the receiver input.

Each HP 11792A Sensor Module is individually calibrated, trace
able to the U.S. National Bureau of Standards. The calibration fac
tors are printed on the sensor module for easy reference. Enter these
factors into the HP 8902A's non-volatile memory and the instrument
automatically compensates for the power sensor's efficiency and mis
match loss at each frequency. The ll792A is available with either a
3.5 mm precision or Type-N connector.



SIGNAL ANALYZERS
Microwave Measurement System, Signal Generator Test Set
Models 8902S, 8952A, 11795A
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N/C
N/C
N/C

Price
$30,562

N/C

$500
$500
$500
$500
$500
$750

Ordering Information
HP 8952A Signal Generator Test Set
HP 11795A Software Pac

(Must order one option in addition to one disc media
option)

Option 101, User Interface $1000
(Required to run Performance Verification software options)
Performance Verification Options (select one or more):
204, HP 8640B Performance Verification software
208, HP 8656A Performance Verification software
209, HP 8656B Performance Verification software
214, HP 8662A Performance Verification software
216, HP 8663A Performance Verification software
317, HP 8672A Performance Verification software
Disc Medium Options (select only one)
630,3.5 inch disc medium for HP 9121D or
HP 91220 or HP 9133D
650,5.25 inch disc medium for HP 9125S
655,5.25 inch disc medium for HP 9826S/9836S

HP 89525

HP 8952S Signal Generator Test System
The HP 8952S Signal Generator Test System eases your signal

generator calibration workload, performing automatic performance
verification for incoming inspection, maintenance, and calibration.
The HP 8952S includes the HP 8902A Measuring Receiver, the HP
8903B Audio Analyzer, a printer, and your choice of four HP 9000
controllers: Model 216S, 220S, 226S, and 236S. The frequency range
of the HP 8952S can be extended from 1.3 GHz to 26.5 GHz by
adding the HP l1792A Sensor Module, the HP 11793A Microwave
Converter and a synthesized microwave signal generator. With these
instruments you can perform 80% of all tests typically required to
verify both RF and microwave signal generator performance.

The HP 8952S Test System makes fast, accurate and repeatable
measurements and provides you with a hardcopy output of the results.
The system is easy to use and is easily expanded to include additional
instruments.

To test your HP signal generators, select from the HP 11795A
Software Pac series. Each Software Pac follows the verification pro
cedures called out by the appropriate signal generator service manu
al.

The HP 11795A Performance Verification Option 209 (HP
8656B) uses either the HP 8658A/B or HP 8566A/B Spectrum Ana
lyzer to perform harmonic, spurious and, with an HP 8952A-KOI
Phase Noise Demodulator and another HP 8656B, phase noise mea
surements. Option 204 (HP 8640B) now uses the HP 8116A
Pulse/Function Generator and HP 1980B Oscilloscope Measure
ment System to characterize pulse modulation. Future software pacs
will use these new instruments to perform complete testing of signal
generator performance.

Ordering Information
HP 8902S Microwave Measurement System

The HP 8902S system consists of an HP 8902A Measuring Receiv
er, HP 11792A Sensor Module, HP 11793A Microwave Converter,
HP 11794A Software Pac, a controller, two HP 10833 HP-IB cables,
three accessory cables (included with HP 11793A) and a choice of
synthesized microwave local oscillators. For complete ordering infor
mation, see the "HP 8902S Microwave Measurement System Order
ing Information" guide, or call your HP sales office.

Phase Modulation
Frequency range2: 150 kHz to 26.5 GHz.
Rates: 200 Hz to 20 kHz.
Deviations: to 400 radians.
Accuracy: ±3% of reading ± I digit.

'An HP 11722A Sensor Module may be used with the HP 89025 to make tuned RF level measure·
ments from 2.5 MHz to 1300 MHz at levels from 0 dBm to -127 dBm.
'Frequency range may be limited by the frequency range of the La.

General
Temperature: Operating, 15° C to 35° C; storage, _25° C to 60°
C.
Power: 100, 120,220, or 240V (+5%, -10%); 48-66 Hz; 1300 VA
maximum (worst case).
Weight: Net 122.3 kg (270 Ib); shipping, 153.3 kg (338.3 Ib) worst
case.

Frequency Modulation
Frequency range2: 150 kHz to 26.5 GHz.
Rates: 20 Hz to 200 kHz.
Deviations: to 400 kHz.
Accuracy: ± I% of reading ± I digit, for rates 50 Hz to 100 kHz.

RF Frequency
Range2: 150 kHz to 26.5 GHz.
Maximum resolution: 10Hz.
Time base aging rate: <5XIO -Io/day, for HP 8672A, HP
8673B/D/E; <1XIO-9/day, for HP 8340A, HP 8341A.

Tuned RF Levell
Frequency range2: 2.5 MHz to 26.5 GHz.
Range:

+ 10 dBm to -116 dBm, 2.5 MHz .:o;f, .:0; 1300 MHz.
odBm to -100 dBm, 1300 MHz d, .:0; 18.0 GHz.
odBm to -95 dBm, 18.0 GHz d, .:0;26.5 GHz.

Relative accuracy: ±0.02 dB ±0.02 dB per IF range change ±0.04
dB per RF range change ± I digit.

Amplitude Modulation
Frequency range2: 150 kHz to 26.5 GHz.
Rates: 20 Hz to 100 kHz.
Depths: to 99%.
Accuracy: ± I% of reading ± I digit, for rates 50 Hz to 50 kHz and
depths ~5%.

HP 8902S Specifications
RF Power (witf' HP 11792A Sensor Module)
Range: +30 dBm (1 W) to -20 dBm (10 /lW).
Frequency range: 50 MHz to 26.5 GHz.
Linearity: ±0.02 dB (within range) ±0.02 dB per range change from
reference range ± I digit.
Input SWR: <1.10, f, .:0;2.0 GHz.

< 1.28,2.0 GHz de .:0; 18 GHz.
< 1.40, 18.0 GHz <f, .:0;26.5 GHz.



SIGNAL ANALYZERS
Modulation Analyzer, 150 kHz to 1300 MHz

Models 8901A, 89018

.. Measures AM and FM to 1% accuracy
II Measures RF frequency
.. Measures RF Power

.. Low internal noise

.. Completely automatic ~n:!i'~
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HP 8901A and HP 8901B Modulation
Analyzers

The HP 890 IA and HP 890 IB Modulation Analyzers combine the
capabilities of several RF instruments to give complete, accurate
characterization of modulated signals in the 150 kHz to 1300 MHz
frequency range. Both instruments very accurately measure modula
tion and recover the modulation signal. They determine RF frequen
cy and measure RF power. The major additional capabilities of the
HP 890lB are its improved power meter accuracy, its ability to use
external power sensors, to make adjacent channel power measure
ments or carrier noise measurements (with options 030-037) and its
ability to count audio frequencies and measure distortion on 400 Hz
and I kHz signals. Both instruments are fully automatic and make all
major measurements with the push of a key or under HP-IB control.

Modulation Measurement Accuracy
Very accurate modulation measurements along with very low inter

nal noise enable the HP 8901A/B to characterize even high perform
ance signal sources. Their detection systems are configured for
wideband recovery of the entire modulation spectrum so that highly
precise measurements such as signal-to-noise or distortion can be
made on the modulation signal. Modulation depth and deviation ac
curacy is generally ± I%of reading. Residual AM noise in a 50 Hz to
3 kHz bandwidth is <0.01% while FM noise is <8 Hz for 1300 MHz
carrier frequencies, decreasing linearly to <I Hz below 100 MHz.
Because the AM and FM demodulators are independent and highly
insensitive to each other and because the analyzer has very low
residual AM and FM, accurate incidental AM and FM measure
ments can be made.

Three detectors are available for depth and deviation measure
ments: positive peak, negative peak, and an average-responding de
tector with rms (sinewave) calibration. A PEAK HOLD function
captures and displays the maximum peak modulation of a signal and
is ideal for making transient measurements such as modulation limit
ing on mobile radios. The HP 890 IB also has a true rms detector and
the ability to measure peak to peak divided by two.

For measuring convenience, two high-pass (50 Hz and 300 Hz) and
three low-pass (3 kHz, 5 kHz and >20 kHz) post-detection filters for
filtering the recovered modulation are included. The >20 kHz Bessel
filter minimizes overshoot on square-wave modulation. This allows
accurate measurement of signals which are digitally modulated, such
as FSK. Four de-emphasis networks commonly used in FM systems
(25,50, 75, and 750 its) are also provided.

A modulation output provides calibrated signal levels relative to
the displayed modulation reading. The HP 890 IB can make measure
ments on this demodulated signal such as frequency and distortion
level.

Modulation calibrators (standard on the HP 8901B, Option 010 on
the HP 8901A) provide two precision modulation standards. One is
an amplitude modulated signal whose depth is calibrated to better
than 0.1 % accuracy. The second standard is a frequency modulated
signal with peak deviation calibrated to 0.1 % accuracy. The HP
11715A AMI FM Test Source is necessary to fully test and calibrate
other modulation parameters.

Frequency Measurements
The HP 890lA/B Modulation Analyzers are more than just high

quality modulation meters. They also perform as frequency counters.
Resolution for the HP 8901A's 150 kHz to 1300 MHz frequency
counter is 10 Hz below 1000 MHz and 100 Hz above 1000 MHz.
Resolution is 10Hz for the HP 8901B. Sensitivity is -25 dBm (12
mV rms) below 650 MHz and -20 dBm (22 mV rms) above 650
MHz. The standard instrument's time base stability is
IxIO-b/month, or an optional time base is available with Ixl0-9/day
stability.

RF Power Measurements
The HP 890lA uses a diode detection circuit to measure RF input

power. This technique measures peak voltage and is calibrated from I
mW to IW for sinewave inputs. The RF level measurement accuracy
is ± I.5 dB from 150 MHz to 1300 MHz.

The HP 890 IB delivers the accuracy and resolution of a high per
formance power meter. The HP 8901B, with the HP 11722A Sensor
Module, measures power from +30 dBm to -20 dBm at frequencies
from 100 kHz to 2.6 GHz. The HP 890lB also accepts all HP 8480
series power sensors for extended measurement capability.

Adjacent Channel Power and Direct Spectrum
Noise Measurements

The HP 8901 B offers optional selective power measurement capa
bility (options 030-037). With this capability you can quickly and
accurately make adjacent channel power measurements to CEPT
standards. The HP 890lB provides a choice of selectable filters for
testing transceivers with 12.5, 25 and 30 kHz channel spacings.

To meet the CEPT standard at frequencies greater than 300 MHz,
the HP 8901 B requires an external local oscillator (La) such as the
HP 8656B Synthesized Signal Generator. Dedicating a signal gener
ator as the external La is not necessary. When not being used as the
La, a built-in RF switch in the HP 890 IB routes the signal genera
tor's output out the back panel.

Used with a low-phase-noise external La, the HP 890 IB also
makes single-sideband (SSB) noise measurements to 1.3 GHz. To
make the noise measurement, you just select the carrier noise filter
and the frequency offset from the carrier (5 kHz to 1300 MHz). The
HP 890 IB then makes a selective power measurement (2.5 kHz BW)
and converts the power to a 1 Hz bandwidth. The noise floor of the
HP 890lB is -150 dBc/Hz. The HP 8901 B's measurement accuracy
is better than ±0.5 dB down to -139 dBc.

Phase noise usually dominates the carrier-noise measurement at
most offsets of interest, so direct-spectrum noise measurements pro
vide a convenient and simple way to measure phase noise of many
sources. Adding the HP 11793A Microwave Converter and a low
phase-noise microwave source such as the HP 8673B Synthesized
Signal Generator extends this measurement to 26.5 GHz.

HP 8901A/8901B Specifications
RF Input
Frequency range: 150 kHz to 1300 MHz



SIGNAL ANA.L'YZERS
Modulation Analyzer. ~ 50 kHz to 1300 MHz
Models 8901A, 89018

Deviations
150 kHz~10 MHz: 40 kHz peak maximum
10 MHz-1300 MHz: 400 kHz peak maximum
10 MHz-1300 MHz: 40 kHz peak maximum with 750 /lS filter.

Accuracy1: ±3% of reading ±I digit
Demodulated output distortion: <0.1 % THO
AM rejection (for 50% AM at 1 kHz rate)1: <0.03 radian peak
deviation (50 Hz to 3 kHz BW)

Accuracy1,2
250 kHz-10 MHz: ±2% of reading ± I digit, 20 Hz to 10kHz rates.
10 MHz-1300 MHz: ±I% of reading ±I digit, 50 Hz to 100 kHz
rates; ±5% of reading ± I digit, 20 Hz to 200 kHz rates.

, Peak residuals must be accounted for in peak readings.
, But not to exceed: 50 Hz to 40 kHz rates for sfated accuracy with rms detector (HP 8901B only).
, With 750 ~s de-emphasis and pre-dispiay "off". distortion is not specified for modulation out-

puts >4V peak. This can occur near maximum deviation for a measurement range at rates <2
kHz.

• For peak measurements only. AM accuracy may be affected by distortion generated by the
Modulation Analyzer. In the worst case, this can decrease accuracy by 0.1% of reading for each
0.1% of distortion.

, After 30 day warm-up.

Frequency Counte,
Range: 150 kHz-1300 MHz.
Accuracy: ±3 counts of least significant digit ± reference accuracy.
Internal Reference

Frequency: 10 MHz.
Aging rate: <lxI0-6jmonth (optional': Ixl 0-9jday).

Maximum Resolution
HP 8901A: 10 Hz for frequencies <I GHz; 100 Hz for frequencies
~I GHz.
HP 8901B: 10 Hz.

HP 8901A RF Level tPeak Voltaqe Responding, FlMS
Sine Wave Power Calibrated)
Range: I mW to IW.
Instrumentation accuracy: ± 1.5 dB (150 kHz to 1300 MHz); 0.7
dB typical.
SWR: ::;650 MHz: ::; 1.3; 1300 MHz: ::; 1.5.
Resolution: 0.1 mW for levels 0.1 W to IW.
0.01 mW for levels O.OIW to O.IW.
0.001 mW for levels <O.OIW.

HP 8~01B RF l.eve! (True RMS)
Frequency range with HP 11722A: 100 kHz to 2.6 GHz.
Power range: -20 dBm to +30 dBm.
RF Range Linearity (Using Recorder Output)
±0.02 dB, RF ranges 2 - 5
±0.03 dB, RF range I

Using front-panel display, add ± I count of least-significant digit.
RF Range-to-Range Change Error
±0.02 dBjRF range change from reference range.
Input SWR: < 1.15, using HP 11722A Sensor Module.
Zero Set (Digital Settability of Zero)
±0.07% of full scale on lowest range.

Decrease by a factor of 10 for each high range.
RF Power Resolution
0.1 % of full scale in watts or volts mode,
0.01 in dBm or dB relative mode.

Amplitude Modulaiion
Rates
150 kHz-IO MHz: 20 Hz to 10 kHz
10 MHz-1300 MHz: 20 Hz to 100 kHz.
Depth: to 99%
Accuracy1,2,4

150 kHz-10 MHz: ±2% ofreading ± 1 digit, 50 Hz to 10 kHz rates,
> 5% depth; ±3% of reading ± I digit, 20 Hz to 10kHz rates.
10 MHz-1300 MHz: ±I% of reading ±I digit, 50 Hz to 50 kHz
rates, > 5% depth; ±3% ofreading ± I digit, 20 Hz to 100 kHz rates.

Flatness (variation in indicated AM depth for constant depth
on input signal): 10 MHz to J300 MHz: ±0.3% ofreading ± I digit,
90 Hz to 10 kHz rates, 20% to 80% depth.
Demodulated output distortion: <0.3% THO for ::;50% depth;
<0.6% THO for ::;95% depth.
FM Rejection (at 400 Hz and 1 kHz rates, 50 Hz to 3 kHz BW)1
250 kHz to 10 MHz: <0.2% AM for <5 kHz peak deviation.
10 MHz to 1300 MHz: <0.2% AM for <50 kHz peak deviation.
Residual AM (50 Hz to 3 kHz BW): <0.01 % rms.
Maximum Depth Resolution
0.01% for depths ::;39.99%; 0.1% for depths ~40%. Resolution in
creases I digit with rms detector (HP 8901 B only).
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Phase Modlllat!on
Carrier frequency: 10 MHz to 1300 MHz.
Rates: 200 Hz to 20 kHz; typically usable from 20 Hz to 100 kHz
with degraded performance.
Deviation and Maximum Resolution

Maximum Deviation Resolution
0.1 Hz (rms detector on HP 890lB only), <4 kHz peak deviation
1 Hz, <4 kHz peak deviation
10 Hz, 4 kHz to 40 kHz peak deviation
100 Hz, 40 kHz to 400 kHz peak deviation
Resolution is increased one digit with 750 /lS de-emphasis and predis
play "on" and with rms detector.
Stereo separation (50 Hz to 15 kHz): >47 dB typical.

Demodulated Output Distortion3

400 kHz-10 MHz: <0.1% THO, deviations <10 kHz.
10 MHz-1300 MHz: <0.1 % THO, rates and deviations <100 kHz.
AM rejection (for 50% AM at 400 Hz and 1 kHz rates)1: <20 Hz
peak deviation measured in a 50 Hz to 3 kHz BW.
Residual FM (50 Hz to 3 kHz BW): <8 Hz rms @ 1300 MHz,
decreasing linearly with frequency to < I Hz rms for 100 MHz and
below.

Frequency Modulation
Rates
150 MHz-10 MHz: 20 Hz to 10 kHz
10 MHz-1300 MHz: 20 Hz to 200 kHz
10 MHz-1300 MHz: 20 Hz to 20 kHz with 750 /lS filter.

Operating Level
150 kHz-650 MHz: 12 mVrms to 7 Vrms
650 MHz-1300 MHz: 22 mVrms to 7 Vrms
Input impedance: 5012 nominal
Tuning: manual frequency entry, automatic, or track (frequencies
> 10 MHz only).
Acquisition time (automatic operation): ~1.5 seconds.
Maximum safe input level (typical): ac: 35 Vrms (25W for source
SWR <4); dc: 40V.



SIGNAL ANALYZERS
Modulation Analyzer, 150 kHz to 1300 MHz; AM/FM Test Source

Models 8901A, 89018, 11715A

S625
$13040

$200
$650
$400

Power Reference
Power output: 1.00 mW. Factory set to ±0.7%, traceable to the U.S.
National Bureau of Standards.
Accuracy: ±1.2% worst case (±0.9% rss) for one year (O°C to
55°C).

Audio l7iners
High pass (3 dB cutoff frequency): 50 Hz and 300 Hz
Low pass (3 dB cutoff frequency except >20 kHz filter): 3 kHz,
15 kHz, >20 kHz.
De-emphasis filters: 25 IlS, 50 IlS, 75 IlS, and 750 IlS.

Price
:1>2200

Ordering Information
HP 11715A AM/FM Test Source

Carrier frequency Peak deviation Modulation rate
12,5 MHz 12.5 kHz dO kHz

100 MHz 100 kHz dOO kHz

400 MHz 400 kHz dOO kHz

• ••

HP 11715A Specifications
FM outputs
Frequency Range

AM FM -0- 32 output: 11 to 13.5 MHz
FM -0- 4 output: 88 to 108 MHz
FM output: 352 to 432 MHz

Peak Deviation
11 to 13.15 MHz carrier: > 12.5 kHz
88 to 108 MHz carrier: > 100 kHz
352 to 432 MHz carrier: >400 kHz

Distortion
<0.025% THD «-72 dB) for

Flatness
dc 10 100 kHz rates: ±O.I %
dc to 200 kHz rates: ±0.25o/c

Stereo separation (88 to 108 MHz carrier, 75 kHz peak devia
tion,1 kHz rate): >60 dB typical

AM Output
Frequency range (AM FM -0- 32 output): II to 13.5 MHz
Depth: to 99%
Distortion

50% AM, 20 Hz to 100 kHz rates: <0.05% THD «-66 dB)
95% AM, 20 Hz to 100 kHz rates: <0.1 % THD « -60 dB)

Flatness: 50 Hz to 50 kHz rates, ±O.I %;
20 Hz to 100 kHz rates, ±0.25%
Linearity: <95% AM, ±O.l %; <99% AM, ±0.2%

HP 11715A

HP 11715A AM/FM Test Source
The HP 11715A AM/FM Test Source provides very flat, wide

bandwidth, and low distortion amplitude or frequency modulated RF
signals. Designed primarily for performance tests and adjustments of
the HP 8901 A/890 IB Modulation Analyzer and HP 8902A Measur
ing Receiver, it will also serve as a high quality modulated test oscilla
tor where its frequency ranges apply.

The major components of the HP 11715A are a low-noise voltage
controlled oscillator (YCO), two digital dividers, and a double-bal
anced mixer. The YCO is the primary signal source, with a typical
frequency range of 330 to 470 MHz at thc FM OUTPUT. FM is
produced by directly coupling the external modulation source to the
YCO's tune input, providing very wide bandwidth modulation with
low phase shift. This design also ensures very little incidental AM.

The HP 11715A can also be used in conjunction with an HP
890IA/890IB/8902A as a calibrated signal source for special appli
cations. In particular, the U.S. commercial FM broadcast band of 88
to 108 MHz is covered by the FM -0- 4 OUTPUT of the HP 11715A.

N/C
N/C
N/C
l\/C

$275

$2400

Price
$9240

S100
$650
$400

Ordenng Information
HP 11901A Modulation Analyzer

Option 001: Rear panel connectors
Option 002: IxI0-9/day internal reference
Option 003: Connections for external local oscilla
tor
Option 004: Operation from 48 to 440 Hz power
(Temp. <40°C)
Option 010: AM and FM calibrators

HP 8901B Modulation Analyzer
Option 001: Rear panel connectors
Option 002: IxI0-9

/ day internal reference
Option 003: Connections for external local oscilla
tor
Option 004: Operation from 48 to 440 Hz power
(Temp. <40°C)
Option 030: High selectivity (select only 2 filter options)
(Options 032-037 require Option 030; Option 030 includes
Option 003 connections for external local oscillators.)
Option 032: 12.5 kHz filter
Option 033: 20.0/25.0 kHz filter
Option 035: Cellular Radio Filter
Option 037: Carrier Noise Filter

Ge1'll"~al Characteristics
Operating temperature range: 0° to 55°C.
Power requirements: 100, 120, 220, or 240V ac (+5, -10%);
48 66 Hz; 200 YA max.
Weight: HP 8901 A-net 20 kg (44 Ib), shipping 25 kg (55 Ib); HP
8901B-net 23 kg (52Ib), shipping 31 kg (69Ib).
Size: HP 8901A, 190 mm H x 425 mm W x 468 mm D (7.5 in. x 16.8
in. x 18.4 in.); HP 8901 B, 190 mm H x 425 mm W x 551 mm D (7.5
in. x 16.8 in. x 21.7 in.)

Calibrc;tors (Standard HP 8901 B, Option 010
HF' 890 lA)
AM calibrator depth and accuracy: 33.33% depth, nominal; inter
nally calibrated to an accuracy of ±O.I %.
FM calibrator deviation and accuracy: 34 kHz peak deviation,
nominal; internally calibrated to an accuracy of ±O.I %.

HP 890 t8 Selective Power Measurements (options
030-031)
Frequency range: 10 MHz to 1.3 GHz.
Carrier power range: +30 dBm to -20 dBm, 12.5,25 and 30 kHz
filters; + 30 dBm to -10 dBm, Carrier Noise Filter.
Dynamic range: 115 dB.
Carrier rejection (temp. ..:;35° C): >90 dB, for offsets ;::1 channel
spacing or 5 kHz, whichever is larger.
Relative accuracy: ±0,5 dB, levels ;::-95 dBc or levels ;::-129
dBc/Hz.
Filter bandwidths: 2.5 kHz, Carrier Noise Filter

8.0 kHz, 12.5 kHz Filter
16.0 kHz, 25 kHz Filter
30.0 kHz, Cellular Radio Filter



SIGNAL .ANALYZERS
Audio Analyzer, 20 Hz to 100 kHz; Distortion Analyzer, 20 Hz to 100 kHz
Models 89038, 8903E

• Measures distortion, SiNAD signal··to-noise
• Measures true·fITiS ae volts. (;c volts, frequency
• Low-distortion proQ,rammatJle source

• Measures distortion, SINAD
• Measures true-rrr;s ac volts. de voits. frequency
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HP 89038

HP 89038 Audio Analyzer
The HP 8903B Audio Analyzer provides unparalleled versatility

and performance for audio measurements from 20 Hz to 100 kHz.
The HP 8903B combines the functionality of a low-distortion audio
source, high-performance distortion analyzer, frequency counter, ac
voltmeter, dc voltmeter and SINAD meter into one compact package.
With microprocessor control of source and analyzer, the HP 8903B
can perform stimulus-response measurements, such as signal-to-noise
ratio and swept distortion, automatically with no additional equip
ment.

For ease of use, most measurements are made with only one or two
keystrokes. The HP 8903B automatically tunes and autoranges for
maximum accuracy and resolution. For quick identification of input
signals, the analyzer counts and displays the input frequency in all ac
measurement modes. Stand alone swept measurement capability and
simple HP-IB programming make the HP 8903B an extremely versa
tile tool for general audio and system applications.

The HP 8903B uses true-rms detection for accurate measurement
of complex waveforms and noise. Average (rms-calibrated) detection
is also available via front panel control. Accurate distortion measure
ments typically can be made down to less than -90 dB (0.003%) from
20 Hz to 20 kHz.

Audio Applications
The HP 8903B has many features which make difficult audio mea

surements easy. These include flexible data display formats, fully bal
anced analyzer input, plug-in filters, automatic notch filter tuning,
convenient audio oscillator controls and swept measurements. With
the ratio key, you can establish a reference in % or dB and directly
make frequency response and 3 dB bandwidth measurements without
computation. Fully balanced analyzer input allows testing of bridged
power amplifiers found in many radios and car stereos as well as pro
fessional balanced audio equipment.

With two internal plug-in filter slots and six optional filters to
choose from, the HP 8903B simplifies your audio measurements by
providing the filter networks required by international standards (see
next page for list of filters). The standard HP 8903B includes 30 kHz
and 80 kHz low-pass filters to remove unwanted signals and noise.
Fully-automatic notch-filter tuning coupled with automatic input
ranging reduce operator workload while ensuring accurate distortion
measurements. Distortion measurements down to <-90 dB (0.003%)
typically can be made from 20 Hz to 20 kHz. In conjunction with an
x-Y recorder, the HP 8903B can generate hard copy records of swept
measurements such as frequency response and swept distortion.

HP 8903E

Transmitter and RN;eiver Tests
Many features of the HP 8903B have been optimized for transmit

ter and receiver testing. These include SINAD measurements, op
tional plug-in weighting filters for testing to CEPT, EIA, CCIR, and
Bell standards, rms detection for accurate noise readings and signal
to-noise ratio measurements. SINAD measurements, which are one
of the most common FM receiver tests, must be made repeatedly
when checking receiver sensitivity or adjacent-channel selectivity. In
order to smooth out the noisy signals found in receiver testing,
SINAD measurements in the HP 8903B employ extra filtering and
parallel detection for high speed (>2 readings per second) and excel
lent repeatability. The HP 8903B overcomes the tendency of many
automatic analyzers to become unlocked in SINAD mode by tuning
its notch filter to the source frequency.

The HP 8903B uses true-rms detection (for all signals with crest
factor <3) for accurate measurement of complex signals. Average de
tection is also available via front panel control. Just as SINAD mea
surements are most often performed on FM receivers, signal-to-noise
ratio measurements are usually employed as a measure of signal qual
ity on AM receivers. The HP 8903B automatically makes signal-to
noise ratio measurements by monitoring the ac level while turning its
source on and off.

HP 8903E Distortion Analyzer
The HP 8903E Distortion Analyzer is a high performance tool for

audio signal analysis from 20 Hz to 100 kHz. The HP 8903E Distor
tion Analyzer is the ANALYZER portion of an HP 8903B Audio
Analyzer (HP 8903E has no source). Automatic distortion, SIN AD,
ac voltage, frequency, and dc voltage measurements are available on
the HP 8903E.

The HP 8903E is simple to use. Fully automatic tuning and auto
ranging, coupled with single keystroke measurement selection, make
accurate measurements easy to obtain with the HP 8903E. Many au
dio measurements either require a separate audio source or are made
on playback-only systems. For such applications, the HP 8903E is the
ideal, lower-cost solution.

With a selectable balanced or unbalanced input, the HP 8903E
Distortion Analyzer can be used to characterize most types of audio
equipment. For receiver testing, a front-panel key allows the operator
to lock the notch filter at any given input frequency in the distortion
and SINAD modes. This feature ensures that the HP 8903E will not
become unlocked when measuring receiver sensitivity and selectivity.
For rejection of unwanted signals and noise, the HP 8903E has 30
kHz and 80 kHz low-pass filters. Floating the input (balanced opera
tion), can help break insidious ground loops, typically providirig over
75 dB of common mode rejection at the line frequency.



Internal Plug-in Filter Options
Both the HP 8903B and HP 8903E have TWO internal plug-in

filter slots, each of which will accept one of six optional filters. The
standard HP 8903B and HP 8903E come with 30 kHz and 80 kHz
low-pass filters, but with NO PLUG-IN FILTERS. The appropriate
filter options must be ORDERED for the analyzers to have any of the
filters listed below. Each filter option has TWO option numbers: the
010 series for the left filter slot and the 050 series for the right filter
slot. Each filter option ordered (maximum of two) adds additional
cost to the instrument.

:/source and Analyzer

~..•.•.•. .~.__..,..._._.-...-.-.
1AnalYZer Only

Source Specifications (HP 89038 only)
Frequency
Range: 20 Hz to 100 kHz.
Resolution: 0.3%.
Accuracy: 0.3% of setting.

Output Level
Range: 0.6 mY to 6Y open circuit.
Resolution: 0.3% or better.
Accuracy (open circuit): 2% of setting 60 mV to 6V, 20 Hz to 50
kHz; 3% of setting 6 mV to 6V, 20 Hz to 100 kHz; 5% of setting 0.6
mV to 6 mY, 20 Hz to 100 kHz.

AC Level
Full range display: 300.0V, 30.00V, 3.000V, .3000V, 30.00 mY,
3.000 mY, 0.3000 mY.
Overrange: 33%, except on 300V range.
Accuracy: ±2%, 50 mV to 300V, 20 Hz to 20 kHz; ±4%, 0.3 mV to
50 mY, 20 Hz to 100 kHz; ±4%, 50 mV to 300V, 20 kHz to 100 kHz.
AC converter: true-rms responding for signals with crest factor up to
3, or rms-calibrated average detection.
3 dB measurement bandwidth: >500 kHz.

DC Level
Full range display: 300.0V, 48.00V, 16.00V, 4.000V.
Overrange: 33%, except on 300V range.
Accuracy: ± 1.0% of reading, 600 mV to 300V.

±6 mY, Yin <600 mY.

Frequency Measurement
Measurement range: 20 Hz to 150 kHz. (20 Hz to 100 kHz in dis
tortion and SINAD modes.)
Resolution: 5 digits (0.01 Hz for input frequencies <100 Hz).
Accuracy: ±(0.004% + I digit).
SensitiVity: 50 mV in distortion and SINAD modes, 5.0 mV in ac
level and signal-to-noise (HP 8903B only) modes.
Counting technique: reciprocal with 2 MHz timebase.

Sinad
Fundamental frequency range: 20 Hz to 100 kHz.
Display range: 0 to 99.99 dB.
Residual distortion and noise: same as listed under Distortion.
Accuracy: ± I dB, 20 Hz to 20 kHz; ±2 dB, 20 kHz to 100 kHz.
Input voltage range: 50 mV to 300V.
Detection: true rms or rms-calibrated average.
Resolution: HP 8903B: 0.01 dB for SINAD ratios >25 dB. For ra
tios <25 dB the display is rounded to the nearest 0.5 dB to reduce
digit flickering of noisy signals (full resolution is available via special
function 16.1). HP 8903E: powers up with special function 16.1 ac
tive for 0.01 dB resolution at all SINAD ratios.
Analog meter (HP 8903B only): Active in SINAD mode and for
SINAD ratios::: 18 dB (:::24 dB using special function 7.1).
Tuning: HP 8903B: notch filter is tuned to the internal source fre
quency. HP 8903E: notch filter is tuned to the counted input frequen
cy. Notch filter hold function available on front panel.

HP 89038 and HP 8903E
Analyzer Specifications

Distortion
Fundamental frequency range: 20 Hz to 100 kHz.
Display range: 0.001 % to 100% (-99.99 to 0 dB).
Accuracy: ±I dB, 20 Hz to 20 kHz; ±2 dB, 20 kHz to 100 kHz.
Input voltage range: 50 mV to 300V.
Residual distortion and noise (the higher of):

80 kHz BW: -80 dB (0.01 %) or IS J.LV, 20 Hz to 20 kHz.
500 kHz BW: -70 dB (0.032%) or 45 J.LV, 20 Hz to 50 kHz.

-65 dB (0.056%) or 45 J.LV, 50 kHz to 100 kHz.
3 dB measurement bandwidth: 10Hz to 500 kHz.
Detection: true rms or rms calibrated average.
Displayed resolution: 0.000\ %, for <0.1 % distortion; 0.001 %,0.1 %
to 3% distortion; 0.0 I%, 3% to 30% distortion; 0.\ %, >30% distortion.

Flatness (1 kHz reference): ±0.7% (±0.06 dB), 20 Hz to 20 kHz;
±2.5% (±0.22 dB), 20 Hz to 100 kHz.
Distortion and noise (the higher of):
80 kHz BW: -80 dB (0.01 %) or IS J.LV, 20 Hz to 20 kHz.

500 kHz BW: -70 dB (0.032%) or 38 J.LV, 20 Hz to 50 kHz.
-65 dB (0.056%) or 38 J.LV, 50 kHz to 100 kHz.

Impedance: 600n ± I% or son ±2%, front-panel switchable. (Not
HP-IB programmable.)
Sweep mode: log sweep with up to 500 points per decade or 255
points total between entered start and stop frequencies.

20kHz

Right slot
050
051
052
053
054
055

5 kHz

Option Numbers
Filter Position

2 kHz

Left Slot
010
011
012
013
014
015

50Hz

10 -70
:!:!.
UJ -75
C/)

~ -60

uffi -60

~ -65
i=
ex: -90

C/)~ -95
Ci
<i. . 100

::J
Cl -105
en
~ -110

20

400 Hz High-Pass
CC1TT Weighting Filter
CCI RWeighting Filter
C-MESSAGE Weighting Filter
CCIR/ARM Weighting Filter
"A" Weighting Filter

200 Hz 500 Hz

FREQUENCY
Typical residual THO + noise of source and analyzer combined
(source voltage set to 1.5V, 80 kHz BW). Dashed line represents
typical residual THO + noise for the analyzer only.

Signal-to-Noise
Frequency range: 50 Hz to 100 kHz.
Display range: 0 to 99.99 dB.
Accuracy: ± I dB.
Input voltage range: 50 mV to 300V.
Residual noise (the higher of): -85 dB or 17 J.LV, 80 kHz BW; -70
dB or 50 J.LV, 500 kHz BW.
Resolution: same as listed under SINAD.
Operation: the analyzer displays the ratio of the input voltages as the
internal source is automatically switched on and off.

Filters

HP 89038 and HP 8903E Specifications

System Specifications
(HP 8903B only, source and analyzer combined)

Distortion
Residual Distortion and Noise (the higher of):

80 kHz BW: -80 dB (0.01%) or 17 J.LV, 20 Hz to 20 kHz.
500 kHz BW: -70 dB (0.032%) or 50 J.LV, 20 Hz to 50 kHz.

-65 dB (0.056%) or 50 J.LV, 50 kHz to 100 kHz.



SIGNAL ANALYZERS
Audio Analyzer, 20 Hz to 100 kHz; Distortion Analyzer, 20 Hz to 100 kHz
Models 89038, 8903E (cont.)

General
Temperature: operating, O°C to 55°C; storage, -55°C to 75°C.
Remote operation: HP-IB, all functions except line switch, low
terminal ground switches, source output-impedance switch (HP
8903B only), and the X 10 and -T 10 increment keys (HP 8903B only),
are remotely controllable. The HP 8903E has many special functions
which can only be accessed via HP-IB commands.
HP-IB compatibility: SHI, AHI, n, TEO, U, LEO, SRI, RLl,
PPO, DCI, DTI, CO, EI.
Power: 100, 120,220, or 240V (+5, -10%); 48-66 Hz. 100 or 120V
+5, -10%); 48-440 Hz. 100 VA maximum.
Weight: HP 8903B: net 12.3 kg (27 lb.); shipping 16.4 kg (36 lb.) HP
8903E: net 11.8 kg (26 lb.); shipping 15.9 kg (35 lb.)
Dimensions: 146 mm H x 425 mm W x 462 mm D. (5.75 x 16.8 x
18.2 in.)
HP system II size: 5'/, H x I MW x 17 D.
EMI: conducted and radiated interference is within the requirement
of methods CE03 and RE02 of MIL STD 461B and FTZ 526/527.
Conducted and radiated susceptibility: meets the requirements
of methods CSOI, CS02, and RS03 (I V/m) of MIL STD 461B dat
ed 1980.

Standard Audio Filters
30 kHz Low-Pass Filter

3 dB cutoff frequency: 30 kHz ±2 kHz.
Rolloff: third-order Butterworth; 18 dB/octave or 60 dB/decade.

80 kHz Low-Pass Filter
3 dB cutoff frequency: 80 kHz ±4 kHz.
Rolloff: third-order Butterworth; 18 dB/octave or 60 dB/decade.

Plug-in Audio Filters (optional)
400 Hz High-Pass Filter

3 dB cutoff frequency: 400 Hz ±40 Hz.
Rolloff: seventh-order Butterworth; 42 dB/octave or 140
dB/decade

CCITT Weighting Filter (CCITT rec. P53)
Deviation from ideal response: ±0.2 dB at 800 Hz; ±1.0 dB,
300 Hz to 3 kHz; ±2.0 dB, 50 Hz to 3.5 kHz; ±3.0 dB, 3.5 kHz to 5
kHz.

CCIR Weighting Filter (CCIR rec. 468-2)
Deviation from ideal response: ±O.l dB at 6.3 kHz; ±0.2 dB,
6.3 kHz to 7.1 kHz; ±0.4 dB, 7.1 kHz to 10kHz; ±0.5 dB, 200 Hz
to 6.3 kHz; ± 1.0 dB, 31.5 Hz to 200 Hz, 10kHz to 20 kHz; ±2.0
dB, 20 kHz to 31.5 kHz.

C-Message Weighting Filter (Per BSTM 41004)
Deviation from ideal response: ±O.I dB at I kHz; ± 1.0 dB, 60
Hz to 5 kHz.

CCIR/ARM Weighting Filter (CCIR rec. 468-2, average-respond
ing meter, Dolby Labs bulletin No. 19/4)

Deviation from ideal response: same as listed under CCIR Fil
ter.

"A" Weighting Filter (lEC rec. 179 and ANSI S1.4)
Deviation from ideal response: ±O.I dB at I kHz; ±0.5 dB, 20
Hz to 10 kHz; ± 1.0 dB, 10 kHz to 20 kHz.

Front/Rear-Panel Outputs
Recorder outputs (HP 8903B only):
X-axis: 0-10 Vdc corresponding to log of oscillator frequency. Output

resistance IkQ.
V-axis: 0-10 Vdc corresponding to displayed value and entered plot

limits. Output resistance I kQ.
Pen lift: TTL output.
Monitor output: In ac level mode provides a scaled output of the
input signal. In SINAD, distortion, and distortion-level modes pro
vides scaled output of input signal with the fundamental removed.

Ordering Information
Analyzer Mainframes
UP 8903B Audio Analyzer
Option 001: rear panel input and output
Option 915: add service manual
Option 910: extra operating and service manual
UP 8903E Distortion Analyzer
Option 001: rear panel input and output
Option 915: add service manual
Option 910: extra operating and service manual
Options for both HP 89038 and HP 8903E
Option 010 or 050: 400 Hz High-Pass filter
Option 011 or 051: CCITT Weighting filter
Option 012 or 052: CCIR Weighting filter
Option 013 or 053: C-Message Weighting filter
Option 014 or 054: CCIR/ARM Weighting filter
Option 015 or 055: "A" Weighting filter
Option 907: front panel handle kit
Option 908: rack mounting flange kit
Option 909: front panel handle plus rack flange kit

Price
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Analyzer Input
Input type: Balanced (full differential).
Input impedance: 100 kQ ± I% shunted by <300 pF, each side to
ground. (In dc-level mode the input resistance is 101 kQ ±I%)
Max input (maximum peak input voltage, any combination of
ac/dc):
HP 8903B: 425 volts peak, applied differentially or between either
input to ground.
HP 8903E: 42 volts peak, Low side to ground.

425 volts peak, differentially or High side to ground.
CMRR: >60 dB, 20 Hz to I kHz, Yin <2V; >45 dB, 20 Hz to I kHz;
> 30 dB, 20 Hz to 20 kHz.

20 kHz 50 kHz 100 kHz200 Hz 500 Hz 2 kHz 5 kHz

FREQUENCY
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Typical CMRR from 20 Hz to 100 kHz with input voltage of 6
volts.



.. Ultra low distorTlllll 1fli::H:lsurements

.. Built-in low distor1.,on o'-;cillator
'" Automatic
.. True RMS detecTion

HP 339A

Description
Hewlett-Packard's Model 339A Distortion Measurement Set is an

ultra low distortion measuring system complete with total harmonic
distortion (THD) analyzer, true-rms voltmeter, and sinewave oscilla
tor. This small, lightweight bench measurement set allows you to
make THD distortion measurements as low as 0.0018% over a 10Hz
to 110 kHz frequency band including harmonics to 330 kHz.

For fast and easy THD measurements the built-in tracking oscilla
tor in HP's 339A saves test time because you tune one instrument
instead of two. Frequency and level measurements are easy to do with
HP's 339A's voltmeter, which offers you a I mV to 300 V measure
ment range. The Relative Level mode has been included to further
simplify frequency response measurements. Just set a 0 dBm refer
ence at any frequency from 10 Hz to 110 kHz. Gain measurements
can be read directly from the easy-to-read meter.

Operation Simplicity
Automatic frequency tuning and set-level features allow you to

make rapid, error free THD measurements. The HP 339A's built-in
tracking oscillator eliminates the need to find the fundamental fre
quency and tune the analyzer for a null. Just select your oscillator
frequency and the rest is automatic. Automatic set-level saves time by
automatically setting 0 dB (100%) reference in the distortion measur
ing mode. Front panel directional indicators light when the input
range setting is improper insuring accurate and repeatable measure
ments. Automatic set-level also greatly simplifies measurements
where distortion as a function of level (SINADI, for example) is de
sired. Without this feature, measurements are very time consuming
and tedious.

When an external stimulus is used, analyzer tuning is simplified by
directional indicator lights for reaching the fundamental null quickly
and easily.

1SINAD is a sensitivity measurement computed from the ratio of signal plus noise and distortion
to noise and distortion.

SIGNAL ANALYZERS
Distortion Measurement Set

Model 339A

Specifications

Distortion
Fundamental frequency range: 10Hz to 110kHz continuous fre
quency coverage in 4 decade ranges with 2-digit resolution. Distortion
analyzer and oscillator are simultaneously tuned.
Distortion measurement range: 0.0 I% full scale to 100% full scale
(-80 dB to 0 dB) in 9 ranges.
Detection and meter indication: true rms detection for waveforms
with crest factor .:0;3. Meter reads dB and % THD (Total Harmonic
Distortion). Meter response can be changed from NORMAL to VU
ballistics with a front panel switch.
Distortion Measurement Accuracy

20 Hz to 20 kHz: ± I dB.
10 Hz to 50 kHz: + I, -2 dB
50 kHz to I 10kHz: + 1.5, -4 dB

Note: the above specifications apply for harmonics .:0;330 kHz.
Fundamental Rejection (3 V scale or above)

10 Hz to 20 kHz: > 100 dB
20 kHz to 50 kHz: > 90 dB
50 kHz to 110 kHz: > 83 dB

Distortion Introduced by Instrument (input> 1V rms)
10 Hz to 10 kHz: < -95 dB (0.0018%) THD
10 kHz to 20 kHz: < -92 dB (0.0035%) THD
20 kHz to 30 kHz: < -90 dB (0.0056%) THD
30 kHz to 50 kHz: < -85 dB (0.01%) THO
50 kHz to 110 kHz: < -70 dB (0.032%) THD

Residual noise (fundamental frequency settings < 20 kHz, 80 kHz
filter IN, source resistance .:0; 1 kg shielded): < -92 dB referenced to
IV.
Input level for distortion measurements: 30 mV to 300 V rms
(100 mV range minimum).
Input impedance: 100 kg ± I% shunted by < 100 pF input High to
Low.
Monitor: provides scaled presentation of input signal after funda
mental is removed for further analysis using oscilloscope or low fre
quency spectrum analyzer. Output voltage: IV rms ± 5% open circuit
for full scale meter indication, proportional to meter deflection. Out
put resistance: Ika ± 5%.
Auto set level: no set level adjustment required. Distortion measure
ments are made directly over 10 dB range sclcctcd by input range
switch. Two LED annunciators provide a fast visual indication to
change input range for valid distortion measurement. Corrcct range is
indicated when both annunciators are extinguished.
Automatic fine tuning: using internal oscillator: No separate ana
lyzer tuning necessary when using internal oscillator as signal source.
Oscillator frequency controls simultaneously tune the analyzer. Us
ing external frequency source: Two LED annunciators provide a
quick visual indication for the operator to increase or decrease the
frequency. When the analyzer is rough tuned to within one least sig
nificant digit of the fundamental frequency, the indicator lights are
extinguished and the HP 339A auto-null circuitry takes over to pro
vide a fast, accurate null without tedious operator tuning.
Input filters (usable on all functions): low pass: 30 kHz -3 dB
point at 30 kHz, + 2.6 kHz, -3 kHz with 60 dB/decade rolloff. Pro
vidcs band limiting required by FCC for proof-of-performance broad
cast testing. 80 kHz -3 dB point at 80 kHz, + 7 kHz, -7.9 kHz with
60 dB/decadc rolloff. Normally used with fundamental frequencies
< 20 kHz to reduce the effect of higher frequency noise present in the
measured signal. High Pass: 400 Hz - 3 dB point at 400 Hz, + 35 Hz,
-40 Hz with 60 dB/decade rolloff. Normally used with fundamental
frequencies> I kHz to reduce the cffect of hum components in the
input signal.
DC isolation: input low may be connected to chassis ground or float
ed to 30 V to reduce the effects of ground loops on the measurement.

Relative Input Level Mode
Provides a ratio measurement rclative to an operator selected refer

ence level with readout directly in dBV or dBm (600g). Voltage
range, frequency range, accuracy specifications, and monitor are the
same as in Voltmeter mode. (Accuracy is relative to 0 dB set level
input.)

Oscillator
Frequency range: 10 Hz to 100 kHz in 4 overlapping decade ranges
with 2 digit resolution. Frequency vernier provides continuous fre
quency tuning between 2nd digit switch settings.



SIGNAL ANALYZERS
Distortion Analyzers
Model 339A (conI.), 334A

$3250
add $275

HP 334A

Range ±3% ±6% ±12%

100%-0.3% 10 Hz-I MHz 10 Hz-3 MHz

0.1% 30 Hz-300 kHz 20 Hz-Soo kHz 10 Hz-1.2 MHz

S125
$!5U

Price
~:'''()I)HP 334A Distortion Analyzer

Opt 001 VU Characteristics
Opt 002 30 kHz low pass filter
Opt 003 (combined 001 and 002)

Fundamental rejection: > 80 dB
Residual distortion: > -70 dB (0.03%) from 5 Hz to 200 kHz; >
-64 dB (0.06%) from 200 kHz to 600 kHz. Meter indication is pro
portional to average value of a sine wave.
Frequency calibration accuracy: better than ±5% from 5 Hz to
300 kHz. Better than ± I 0% from 300 to 600 kHz.
Input impedence: distortion mode: I Mfl ±5% shunted by <70 pF.
DC isolation: signal ground may be ±400 V dc from external chassis
Voltmeter range: 300 IJV to 300 V rms full scale (13 ranges) 10 dB
per range. Average responding calibrated in rms.

Noise measurements: voltmeter residual noise on the 300 IJV
range: <25 IJV rms, when terminated in 600 (shielded) ohms.
Output: 0.1 ±0.01 V rms open circuit.
Output impedance: 2 kfl
Automatic nulling mode: set level: at least 0.2 V rms
Frequency ranges: XI, manual null tuned to less than 3% set level:
total frequency hold-in ±0.5% about true manual null. XIO through
X10k, manual null tuned to less than 10% of set level; total frequency
hold-in ± I% about true manual null.
Automatic null accuracy: 5 Hz to 100 Hz: meter reading within 0
to + 3 dB of manual null. 100 Hz to 600 kHz: meter reading within 0
to + 1.5 dB of manual null.
High pass filter: 3 dB point at 400 Hz with 18 dB per octave roll off.
AM detector: 550 kHz to 65 MHz; 40 Vp-p max input.
Distortion introduced by detector: carrier frequency: 550
kHz-1.6 MHz: <50 dB (0.3%) for 3-8 V rms carriers modulated
30%. 1.6 MHz-65 MHz: <40 dB (I %) for 3-8 V rms carriers modu
lated 30%.

General
Power: 115 or 230 V ± I 0%. 48 to 66 Hz.
Size: 426 mm W x 126 mm H x 337 mm 0 (16.75" x 5" x 13.25").
Weight: net 7.89 kg (l7.75Ib). Shipping 10.35 kg (23Ib).

HP 334A Specifications
Input level for distortion measurements: 0.3 V rms for 100% set
level or 0.245 V for 0 dB set level (up to 300 V may be attenuated to
set level reference).

Harmonic Measurement Accuracy (full scale)

Fundamental Input Less Than 30 V

Description
Hewlett-Packard's model HP 334A Distortion Analyzer measures

total distortion down to 0.1 % full scale at any fundamental frequency
between 5 Hz and 600 kHz; harmonics are indicated up to 3 MHz.
Noise levels as low as 25 microvolts can be measured. The HP 334A
includes automatic fundamental nulling and amplitude modulation
detector. A Meter with VU ballistic characteristics and a 30 kHz low
pass filter are optional.

General
Power: 100/120/220/240 V + 5%, - 10% 48 Hz to 66 Hz line oper
ation, 200 rnA maximum.
Size: 146 mm H x 426 mm W x 375 mm 0 (5.75" x 16.75" x 14.75").
Weight: net 8.2 kg (18 Ib). Shipping 11.3 kg (25 Ib).

tiP 339A Distortion MeaSlIr{~\?lentSet
Option 001

AM Det"~ctor

Frequency range: carrier frequencies: 550 kHz to 1.6 MHz. Modu
lation frequencies: 20 Hz to 20 kHz.
Distortion introduced by AM detector (with 30 kHz filter
switched IN): up to 85% Modulation: < -36 dB (1.6%) THO

85% to 95% Modulation: < -30 dB (3%) THO
Input level: maximum: 60V peak. Modulation signal level: 2V rms

minimum; 10V rms maximum.

Monitor (with modulatNi ?F carrioN applied to AM de
tector input).
Distortion mode: provides scaled presentation of demodulated input
signal after fundamental is removed.
Voltmeter and relative input mode: provides scaled presentation
of demodulated input signal. Output voltage and output resistance
are the same as in Distortion mode.

Output level: variablefrom < I mV to> 3 V rms into 600 fl with 10
dB/step Level control and> 10 dB Vernier adjustment. OSC Level
position on function switch allows a quick check of oscillator level
without disconnecting leads to device under test. Off position on Os
cillator Level control provides fast signal-to-noise measurement capa
bility. Oscillator output terminals remain terminated in 600fl.
Frequency accuracy: ± 2% of selected frequency (with Frequency
Vernier in Cal position).
Level flatness: 20 Hz to 20 kHz: ~ ± 0.1 dB

10 Hz to 110 kHz: ~ ± 0.2 dB
Distortion (~ 800flload, ~ 3V output)

10 Hz to 20 kHz: < -93 dB (0.0022%) THO
20 kHz to 30 kHz: < -85 dB (0.0056%) THO
30 kHz to 50 kHz: < -80 dB (0.01 %) THO
50 kHz to 80 kHz: < -70 dB (0.032%) THO
80 kHz to 110 kHz: < -65 dB (0.056%) THO

Output resistance: 600fl ± 5%

Voltmeter
Voltage range: I mV rms full scale to 300 V rms full scale (-60 dB
to + 50 dB full scale, meter calibrated in dBV and dBm into 600fl).
Detection and meter indication: true rms detection for waveforms
with crest factor ~ 3. Meter reads true rms volts, dBm into 600fl, and
dBV.
Accuracy (% of range setting)
20 Hz to 20 kHz: ± 2%
10 Hz to 110 kHz: ± 4%
Frequency range: 10 Hz to 110 kHz.
Input impedance: 100 kfl ± I% shunted by < 100 pF between input
High to Low.
Monitor: provides scaled presentation of input signal for further
analysis using oscilloscope or low frequency spectrum analyzer. Out
put voltage: IV rms ± 5% open circuit for full scale meter indication,
proportional to meter deflection. Output resistance: I kfl ± 5%.

Option 00'1
Voltage range: 0.1 mV rms full scale to 300 V rms full scale (-80
dBV to +50 dBV full scale); (.1 mV and .3 mV ranges---external
source resistance must be < 10 kfl.)
Accuracy: 1 mV to 300 V Ranges

20 Hz to 20 kHz ±2%
10Hz to 110 kHz

.1 mV and.3 mV Ranges
20 Hz to 20 kHz: ±2%
10 Hz to 30 kHz: ±4%
30 kHz to 80 kHz: +10/-30%

Noise Floor (600fl source impedance)
30 kHz filter <6 IJV
80 kHz filter <8 IJV



SIGNAL ANALYZERS
15 Hz to 50 kHz Wave Analyzer

Model 3581A

HP 3581A

Linear
±4%

Input Characteristics
Impedance: I Mil, 30 pF.
Maximum input level: 100 V rms, ±IOO V de.

General
Power requirements: 100 V, 120 V, 220 V, or 240 V +5% -10%,
48 Hz to 440 Hz, 10 VA typical.
Size: 412.8 mm H x 203.2 mm W x 285.8 mm D (16Y4" x 8" x II Y4").
Weight: I J.5 kg (23Ib). Opt 001: 13.5 kg (30 lb).

Dynamic range: >80 dB.
Noise sidebands: greater than 70 dB below CW signal. 10
bandwidths away from signal.
Spurious responses: >80 dB below input reference level.

Sweep Characteristics
Scan width: 50 Hz to 50 kHz, adjustable in a 1-2-5 sequence from
50 Hz to the full frequency range.
Sweep error light: this LED indicates a sweep that is too fast to
capture full response. When the light is on, response will be lower
than it should be.
External trigger: a short to ground stops the normal sweep. Opening
the short then enables a sweep.

$330
add $35

Price
$5,500

add $700

Options
HP 3581A Wave Analyzer
001: Internal battery 12 hours from full charge. Inter
nal battery is protected from deep discharge by an auto
matic turnoff. Useful battery life is over 100 cycles.
003: Rack Mount
910: Extra set manuals

Output Characteristics
Tracking generator output: (also known as BFO or tracking oscil
lator output).

Range: 0 to > I V rms into 600 Il.
Frequency response: ±3% 15 Hz to 50 kHz.

X-V Recorder Analog Outputs
Vertical: 0 to +5 V ±2.5%.
Horizontal: 0 to +5 V ±2.5%.
Impedance: I kll.

Recommended Accessory: HP 7090A Measurement Plotting Sys
tem.
Pen lift: contact closure to ground during sweep.
Restored output: acts as a narrow band amplifier.

Specifications
Frequency Characteristics
Range: IS Hz to 50 kHz.
Display: 5 digit LED readout.
Resolution: I Hz.
Accuracy: ±3.5 Hz., 0 to 55°C.
Typical stability: ±IO Hz/hour after I hour and ±5 Hzrc.
Automatic frequency control (AFC) hold-in range: ±800 Hz.

Amplitude Characteristics
Instrument Range

Linear: 30 V to 100 nV full scale.
Log: + 30 dBm or dBV to -150 dBm or dBV.

Amplitude Accuracy Log
Frequency response, ±OA dB
IS Hz-50 kHz

Description
Hewlett-Packard's 3581 A Wave Analyzer resolves and measures

the amplitude and frequency of spectral components. This instrument
offers accurate amplitude and good frequency resolution in the form
of a portable, easy-to-use measuring tool. Since not all signals origi
nate from a stable frequency source, the HP 3581A incorporates an
AFC circuit which locks to a drifting signal for stable, accurate mea
surements.

The HP 3581A has other important features that are necessary
when making measurements of small voltages from transducers and
harmonic signals. Its 30 nV sensitivity becomes important for these
measurements. Battery operation can be used to reduce the line relat
ed interference common in low level measurements so only the real
spectrum is measured.

Digital readout of tuned frequency is located above the analog
meter. It has been grouped with the meter for ease of reading. Resolu
tion of the digital readout is I Hz for any frequency between IS Hz
and 50 kHz. Readout is updated five times per second so delay be
tween tuning and reading is minimized.

Four meter scales are used to provide a wide range of displays. Two
scales are used for linear voltage readings. Two log scales provide ei
ther a 90 dB or 10 dB display. In any case, the large meter with its
mirror backing can present readings in dBV, dBm or volts. A meter
was specifically chosen for amplitude display rather than digital read
out because it is easier to peak a meter reading and because it's much
easier to get a feel for noise or other amplitude variations by watching
the meter. The same voltage used to drive the meter is also available
on the rear panel for driving X-Y recorders.



TRANSCEIVER TEST EQUIPMENT
HP 8955A RF Test System

• High performance measurements of AM and FM trans
mitters, receivers, and their modules

• Frequency range from 150 kHz to 1000 MHz
• System calibration, verification and diagnostics

HP 8955A

8955A RF Test System
The HP 8955A RF Test System is a flexible combination of instru

mentation and software used in the testing of transmitters, receivers,
and subassemblies. The basic system consists of four measurement
instruments: HP 8901A Modulation Analyzer, HP 8903B Audio An
alyzer, HP 8656B Signal Generator and HP 436A Power Meter. To
these instruments is added the HP 8956A System Interface to provide
flexibility and easy system integration. The system is automated with
a powerful software package that is executed on the HP Series 200,
Mode116 or 36 Computer System. All hardware is mounted in a HP
29402C cabinet and a desk is mounted off one side.

HP 11791A Software Package
The HP 11791 A Software Package for the HP 9816S or HP 9836S

assure comprehensive transceiver testing on the same day the system
is turned on. The software package is a powerful combination of oper
ating system and measurement test routines. The operating system
allows you to learn about system operation through its HELP com
mand, verify system operation, reconfigure the system if new instru
ments are added or generate and execute a program from HP
supplied test routines. While the test package is executing, you can
interact with the system: halt execution to modify parameters, repeat
certain tests, or learn more about system operation. There are over 60
measurement test routines which use the Electronic Industry Associ
ation (EIA) and Conference of European Postal and Telecommuni
cations Administration (CEPT) standards for AM and FM receivers,
transmitters, and their circuitry.

Additional software includes a powerful verification program, cali
bration program and configuration program which allows you to
change the instrument configuration.

Options
The system offers a variety of options to meet your needs. These

options include instrumentation for SSB testing, out-of-channel test
ing, spurious response testing, power supplies, and cabinet hardware.
All options are fully supported and integrated at the factory. Compre
hensive documentation is included with every system and installation
is offered as an option.

Optional Instrumentation
HP 8662A Synthesized Signal Generator
HP 8642A/B Synthesized Signal Generator
HP 8568B Spectrum Analyzer
HP 3325A Synthesizer/Function Generator
Second HP 29402C Cabinet
Second Desk

• A fully automatic oper ating syst'Yn with easy softh~y

interaction
• Automatic program generator
• Over 60 tests using EIA and CEPT s!8nd[v'ds

HP 8955A SYSTEM SPECIFICATIONS
(INCLUDES SOFTWARE CALIBRATION)
RF Signal Measurements (transmitter tests)
Frequency range: 150 kHz to 1000 MHz.
Frequency measurement accuracy: refer to HP 8901.
Power Measurement Range
With the 30 dB attenuator: 50 mW to 120W.
Without the 30 dB attenuator: 100 IlW to 0.5W.
Power Measurement Accuracy
With the 30 dB Attenuator
Within 2 MHz of calibration frequencies: <±0.5 dB ( ±0.3 dB typi
cal).
I MHz to 1000 MHz: <±0.45 dB typical.
Input VSWR
With the 30 dB attenuator
dc to 1000 MHz: :::; 1.2.
Modulation measurements (AM, FM, PM): refer to HP 8901.

RF Signal Source (receiver tests)
Frequency range: 100 kHz to 990 MHz.
Option 112 or 122: 10kHz to 1280 MHz.
Output Level Range
With the 30 dB attenuator: -27 dBm to -130 dBm.
Without the 30 dB attenuator: +0 dBm to -130 dBm.
Output Level Accuracy
With the 30 dB Attenuator
Within 2 MHz of calibration frequencies: < ± 1.8 dB.
100 kHz to 990 MHz: <± 1.5 dB typical.
Option 112 or 122
Within 2 MHz of calibration frequencies: <± 1.3 dB.
10kHz to 1000 MHz: < ± 1.1 dB typical.
Output VSWR
With the 30 dB attenuator:
dc to 1000 MHz: :::; 1.2.
Modulation: refer to signal generator specifications.

Audio Measurements
Frequency range: refer to HP 8903B.
Voltage measurement range: 50 mV to 30V.
Voltage measurement accuracy: refer to HP 8903B.
Distortion measurement: refer to HP 8903B.

Audio Source
Frequency range: 20 Hz to 100 kHz.
Output voltage range: refer to HP 8903B.
Output voltage accuracy: refer to HP 8903B.

Current drain measurement range: 0 to 30A.
Current Drain Measurement Accuracy
I < lOA: ± (2.5% of reading + 12 rnA).
I> lOA: ± (4% of reading + 12 rnA).

Timing Measurements
Closure of relay to half RF power (Carrier Attack Time).
Application of an RF signal to 90% rated audio power (Receiver At
tack Time).
Removal of an RF signal to squelch closure (Receiver Squelch Clos
ing Time).
Timing accuracy: ± 5 msec typical.
Timing interval: 500 msec maximum
Timing resoluton: 0.1 msec.

General Specifications
System operating temperature: ISOto 35 0 C.
System storage temperature: _40 0 to +7SoC.
Ambient humidity: 5% to 80%.
Power: 115V, 60 Hz; Standard system less controller:
Approximately 600 VA worse case.
Net weight (less controller): 150 kg (330 Ib).
Shipping weight (less controller): 212 kg (467 lb).
Cabinet dimensions: 163 cm H x 53 cm W x 70 cm D
(64.25" x 21.0" x 27.6").



$5,750

$7,660

$13,750

$28,900

-$6.550
$21,275

$102
$252
$352
$900

The HP 8953A can be configured with controllers and computer pe
ripherals to form a complete system.

Ordering Information
HP 8953A Transceiver Test Set

HP 8901A Modulation Analyzer
Option 001 Rear Panel Connections
Option 002 High Stability Time Base

UP 8656B Signal Generator
Option 002 Rear Panel Connections

UP 8903B Audio Analyzer
Option 001 Rear Panel Connections
Option 010 400 Hz High Pass Filter
Option 051 CCITT Weighting Filter

UP 8954A Transceiver Interface
HP 8498A Option 030 Attenuator, 25 watt, 30 dB
UP 10833A Low-RFI HP-1B Cables (3)
HP 11500B 60 cm N Cables (2)
UP 11170A 30 cm BNC Cable
HP 11170B 60 cm BNC Cables (2)
HP 11170C 120 cm BNC Cables (2)
UP 908A 50-Ohm Termination

Option 100: adds HP 8956A System Interface; deletes
HP 8954A Transceiver Interface, HP 8498A Attenu
ator, and HP 908A Termination
Option 105: replaces the HP 890lA opts. 001, 002
with the HP 890lB opts. 001, 002 and HP 11722A
Option 106: replaces the HP 890lA opts. DOl, 002
with the HP 8902A opts. 001,002 and HP 11722A
Option 110: deletes the HP 8656B opt. 002
Option 111: adds the HP 8642A opt. 002
HP 11723B Application Pac
HP 11790A Application Pac
UP 11790B Application Pac
HP 11805A Application Pac

Receiver In-channel Transmitter General

Sensitivity' Power' AC Volts
AudiO Power' Frequency' DC volts
Signal-to-Noise' Frequency Error' Frequency
Distortion' AM. FM, 0M Distortion
SINAD Squelch Frequency'
Quieting Squelch Deviation'
AudiO Freq. Response' Residual AM, FM or 0M
Hum and Noise Incidental AM, FM or 0M

Microphone Sensitivity'
Receiver Oul·of·Channel Distortion'

Modulation Limiting'
Adjacent channel selectivity" Audio Freq Response
Image rejection" Hum and Noise'
IF rejection" Adjacent channel power (HP 8901B

opt. 30)

'Tests performed and displayed by the "Additional tests performed and displayed
HP 11723BIl1790Nl1790BIl1805A using the HP 11723BIl 1790Nl1790B/11805A
Application Pac program. Additional Application Pac program if an HP 8662A Signal
subroutines are provided for all the Generator or HP 8642NB Signal Generator is
measurements. added to the test set for out·of-channel

testing.

TRANSCEIVER TEST EQUIPMENT
Transceiver Test Set

Model 8953A
the features of the HP ll790A Application Pac along with a calibra
tion program and new subroutines for the extra functions of the HP
8956A.

Easy to Operate
The HP 8953A test set is easy to use in both automatic and manual

operation. Full front panel control, plus indicators for all functions,
make test program development easy. Procedures can be developed
manually and then translated to the controller's BASIC language by
simply substituting one- or two-character program codes for key
strokes. For example, the keystroke sequence "Frequency 455 MHz"
is equivalent to the program code "FR455MZ".

Easy to Assemble
Assembling the test set is quick and easy. The HP 8953A Operat

ing Manuals describe the simple setup procedure, provide a method
for verifying setup, and describe how to use the supplied HP
11723B/ I 1790A/ 11790B/ Jl805A Application Pac software. You
need to provide a power supply for the transceiver under test, and
cables between the HP 8954A Transceiver Interface and the trans
ceiver. Everything else is included.

Opkio', 100
The HP 8953A Option 100 substitutes the more powerful HP

8956A System Interface for the standard HP 8954A Transceiver In
terface. Added capabilities of the HP 8956A include current drain,
timing measurements of the transmitter and receiver, connections for
more instruments, and an internal, switchable, 120 Watt attenuator.

System Software
System software for testing AM and FM receivers and transmitters

with the HP 8953A Transceiver Test Set are available for the HP 85F
and HP 9000 Series 200 computer systems. The application pacs are
written in BASIC language with varying levels of performance and
are easily customized for specific applications. The software (modu
lar in structure) consists of a main program, instrument driver and
utility subroutines. These subroutines follow the Electronic Industry
Association (EIA) and Conference of European Postal and Telecom
munications (CEPT) administration standards.

HP 'j1805A App~icat!onPac
The new HP 11805A Application Pac for the HP 9816/9836S

computer systems has been optimized for both production and service
center applications, containing many features not previously availa
ble. These include the ability to support the HP
8954A/8956A/8958A system interfaces. The test parameters can be
easily entered from the keyboard or with the optional bar code reader.
Customized bar codes can be generated using an optional printer.

HP 1-1 ]'23B and tiP '~1190AApplica~lOnPacs
Basic in-channel testing of a radio using the test set's HP 11723B

or HP 11790A Application pac software typically takes less than one
minute. These application pacs (the HP 11723B for the HP 85F and
the HP 11790A for the HP 9816S/9826S/9836S) are comprehensive
starter /demonstration software programs that are easily customized.

HPt 1'190B Appiication Pac
To take advantage of the added capabilities of the HP 8956A Sys

tem Interface (Option 100), the HP 11790B Application Pac includes

Flexible and Expanc.<iblt'
Together these instruments and controllers provide a broad range

of measurement capability from simple tests such as RF frequency
and distortion through complex measurements including receiver us
able sensitivity and audio frequency response.

For those requiring additional measurement capability such as out
of-channel or SSB testing, the test set's HP 8954A interface has con
nections for a second signal generator, a second RF monitor such as a
power meter or a spectrum analyzer, and a dc power supply.

HP 8953A

Description
The HP 8953A Transceiver Test Set performs automatic and man

ual in-channel testing of AM and FM communication receivers and
transmitters from 150 kHz to 990 MHz. It combines the measure
ment power of the HP 890lA Modulation Analyzer, HP 8903B Au
dio Analyzer and HP 8656B Synthesized Signal Generator with the
HP 8954A Transceiver Interface, all necessary cables, accessories
and software for a choice of controllers: the HP 85B, 98l6S, 9826S or
9836S Computer Systems.



TRANSCEIVER TEST EQUIPMENT
RF Interfaces
Models 8954A, 8956A

HP 8954A

HP 8954A Rear View

HP 8954A Transceiver Interface
The HP 8954A is Hewlett-Packard's lowest priced transceiver test

interface. It is fully programmable and designed for dc to 18 GHz
measurement applications.

The HP 8954A interface has connections for the three measure
ment instruments; the HP 890lA or HP 8901B Modulation Analyz
ers, HP 8903B Audio Analyzer and HP 8656B Signal Generator.
You can add a second signal generator, a second RF monitor such as
a power meter or a spectrum analyzer, and route a power supply's
output through the interface to the front panel transceiver connector.
External devices may be controlled with the HP 8954A's sixteen
programmable form-A contact relays.

Using the annunciated front panel keys, you can manually control
the Receive/Transmit signal path, select either RF monitor, or key
the transmitter. The HP 8954A Transceiver Interface provides the
flexibility needed for most AM, FM and SSB receiver and transmitter
testing.

8954A Specifications
RF frequency range: 100 kHz to 1300 MHz. (usable dc to 18 GHz.)
VSWR (RF Port to RF Monitor): S 1.15
VSWR (RF Source to RF Port): s1.15
RF insertion 1055: (RF Port to RF Monitor) sO.5 dB
RF insertion loss: (RF Source to RF Port) 6.0 dB +0.45 dB -0.35
dB
Audio frequency range: 20 Hz to 100 kHz. (dc coupled)
Audio insertion loss: 0.03 dB, 20 Hz to 20 kHz. 0.3 dB, 20 kHz to
100 kHz.

Supplemental Characteristics
DC Power Supply Circuit
Current: 30A (Voltage <28 Vdc)
Voltage: 50 Vdc (Current < 15A)
Transmit Key Relay
Current: 1.5A (Voltage <28 Vdc)
Voltage: 50 Vdc (Current <0.5A)
Auxiliary Relays (16 Form-A contact)
Current: 0.5A (Voltage <20 Vdc)
Voltage: 50 Vdc (Current <0.2A)

HP-IB interface functions: SHI, AHI, T6, L4, SRI, RLl, PPO,
DCI, DTO, CO and EI.

HP 8956A

HP 8956A Rear View

HP 8956A System Interface
The HP 8956A System Interface, with its multiple paths and con

nections, provides flexbility in the designing of systems in the frequen
cy range from dc to 1000 MHz. It can integrate up to three signal
generators, three RF measurement instruments, two audio sources,
two audio measurement instruments and a dc power supply.

A front panel keyboard makes it easy to control all switching oper
ations making it a valuable component in system integration.
Store/Recall keys of the front panel settings give extra versatility in
manual operation.

The HP 8956A System Interface has two RF test ports for duplex
testing, stimulus/response testing or for connect/unconnect of one
unit under test while another is being tested. Next to each RF port is a
control connector that contains all the audio and power signals.

Other additional functions of the HP 8956A include current drain
and timing measurements.

8956A Specifications
Frequency range: dc to 1000 MHz
Maximum Input Power to RF Ports

With the 30 dB attenuator: 120W CW
Without the 30 dB attenuator: 0.5W CW

VSWR
RF Ports: (Instrument connections terminated in 50 ohms):
With the 30 dB attenuator: dc to 1000 MHz: S 1.2

Audio
Frequency Range: dc to 100 kHz

Supplemental Specifications
Insertion Loss

Maximum variation of insertion loss with frequency: <5 dB.
Insertion loss of major RF source and monitor paths with the at
tenuator inserted can be characterized by: A(dB) = Ao + kvr Ao
= Loss at dc, k = Constant, f = Frequency (MHz).

HP-IB interface functions: SHI, AHI, T6, L4, SRI, RLI, PPI,
DCI, DTO, CO and E2.

Ordering Information
HP 89S4A Transceiver Interface $3700

Ordering Information
HP 89S6A System Interface
Option 001 Rear Panel RF and Control Ports

$12,000
$100



TRANSCEIVER TEST eQUIPMENT
Cellular Radio Test Equipment

Models 89578, 8958A

• Compatible with Pd\,1PS and TACS protocols
o Fully automatic operation
• Complete RF testing
• Over-the-air slgnal!ing simulation
• Up to six RF instruments - add a spectrum analyzer

or signa! generator for more complete measurements

HP 8957S Cellular Radio Test System
The HP 8957S Cellular Radio Test System helps save time and

money by improving productivity and quality. A ful1y-automatic test
system, the HP 8957S is the flexible, cost-effective answer needed in
the highly-competitive cel1ular radio marketplace.

Simplifies Workflow
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The top diagram shows a typical workflow using manual test equip
ment. In this case, a technician must manually test each radio and
repair it if there is a problem. Then, he checks the radio again to
verify that the fault was corrected. Because these tests are tedious and
time-consuming, often only a cursory check is performed. In the sec
ond diagram, see the effect of an automatic test system. This system
quickly and completely tests the radio. If a fault is found, the techni
cian makes the necessary repairs and the system verifies proper opera
tion. Often, the system quickly finds that an incoming radio is
operating properly, saving valuable technician time.

Ensures Quality
An automatic test system can make a thorough test of every radio,

helping to find latent problems. Its speed lets you make more mea
surements at more data points in less time than with manual testing.
And, it fol1ows the same exact procedure each time.

Improves Productivity
Time is saved with an automatic test system. This frees technicians

for more productive work and al10ws for expansion to meet the grow
ing demand for cel1ular products and services. Because it performs
the tedious and repetitive tasks, the system helps to increase job satis
faction as wel1.

Maximizes Flexibility
With total control over the measurement parameters, you get the

flexibility needed to optimize quality and productivity. The HP 8957S
Cellular Radio Test System includes a wide selection of tests and you
can easily modify or add to the test routines provided.

As your cel1ular business grows, you can add to your system. The
HP 8958A Cellular Radio Interface includes connections for addi
tional RF instrumentation, including extra signal generators and a
spectrum analyzer-up to six RF instruments in all.

HP 8958A Cellular Radio Interface
The HP 8958A Cel1ular Radio Interface gives your system the fea

tures needed to ful1y test a cellular radio. With its Channel Simula
tor's flexible operating modes, you can simulate cell-site operation,
verify signalling protocol, or even perform highly complex and sophis
ticated tests by using an external controller to generate and analyze
data message content.

Audio and Power Switching and Control
The HP 8958A Cel1ular Radio Interface controls the audio and dc

paths between the test instrumentation and the unit under test. These
functions include the audio source and analyzer paths, dc power to
the Transceiver Unit (TU) and Control Unit (CU), access to the au
dio test points in the Test Bus Interface, and a programmer for the
TU/CU power supply.

Keys are also provided to control vehicle ignition simulation and
the audio compander. With the built-in loudspeaker, you can listen to
the baseband signals being generated or analyzed by the system Au
dio Analyzer.

Channel Simulator
The channel simulator, used with an RF signal generator and mod

ulation analyzer, simulates a base station for over-the-air RF and sig
nalling tests. Built-in test routines and utility functions greatly
simplify protocol testing.

Built-in tests include placing and receiving a call and checking the
signal1ing protocols of a handoff. To make these tests, you set the
signal generator and modulation analyzer to fixed states. For more
comprehensive testing, like that performed by the HP 8957S Cellular
Radio Test System, you can use an external controller to generate and
interpret the data message content. For example, with an external
control1er, you can make tests such as ful1 hand-off testing, which
require interaction between RF and signalling protocols.

Test Bus Intcr!ace
The test bus interface (provided on AMPS-standard cellular tele

phones) lets you test the internal operation of the transceiver unit
(TU) and control unit (CU). You can also use the test bus interface to
suspend normal operation and set the transceiver unit to fixed states,
which simplifies RF testing.

RF Interconnection
The HP 8958A Cel1ular Radio Interface simplifies interconnection

with its built-in RF combiner. Connections are provided for up to six
signal generators and analyzers (one of these ports is a low-SWR,
control1ed-loss path intended for high-accuracy power measure
ments) and the antenna port of the radio being tested. Option 002
adds a second antenna connection and RF switch for diversity testing.
Option 003 provides one 4-GHz, low-loss path for conducted spurious
tests.

Ordering Informaiion
The HP 8957S Cel1ular Radio Test System consists of an HP

8958A Cel1ular Radio Interface, HP 890lB Modulation Analyzer,
HP 8903B Audio Analyzer, HP 8656B Signal Generator, HP 8482A
Power Sensor, HP 6024A Power Supply, any optional instrumenta
tion, a controller and peripherals, an HP 11797A Software/
Documentation Package, and cables and accessories. For complete
ordering information, see the "HP 8957S Cellular Radio Test System
Ordering Information" guide or contact your HP sales office.



DIMENSIONAL MEASUREMENTS
Laser Measurement System
Model 5528A

• Improve production performance and parts quality
• Lower production costs

• Reduce calibration time
• Minimize maintenance downtime

Magnetic disc research and development HP 5528A Laser Measurement System

The HP 5528A Laser Measurement System fundamentally mea
sures distance. A patented two-frequency design uses a low power
Helium-Neon laser to obtain resolutions up to 0.01 micrometre (1.0
microinch) - over distances up to 40 metres (130 feet). The same
basic principles are used to measure pitch, yaw, flatness, straightness,
squareness, parallelism and velocity.

This system offers a combination of accuracy, versatility and ease
of use unmatched by any other system or method. Application exam
ples are found everywhere:

- in R&D (positioning of magnetic disc heads)
- in fabrication (calibration of machine tools and coordinate

measuring machines)
- in metrology (calibration of scales, gages and surface plates).
The laser makes an ideal standard for lab applications because it is

unaffected by wear or aging. Its rugged construction and portability
make it equally attractive for shop environments.

Metrology System
System capabilities are also enhanced by the addition of a personal

computer and software. The HP 55288S Dimensional Metrology
Analysis System automatically collects, analyzes and plots data from
the HP 5528A system. Special features include statistical analysis
(mean and standard deviation).

Hard copy output is available in several forms. Data can be printed
and plotted on the HP 858's thermal printer. Report quality plots can
be made on the optional HP 7470A Graphics Plotter.

The time saved over manually recording and calculating the results
is enormous. These savings are especially important to fabrication
shops, where machine tool errors are quickly identified and downtime
is kept to a minimum.

Modular Design
The basic system consists of the HP 5508A Measurement Display,

the HP 5518A Laser Head and the HP I0753A Laser Tripod. System
capabilities are determined by adding the optical components for the
desired measurements. Optical components and their mounting fix
tures are available in five convenient kits:

- HP 55280A Linear Measurement Kit (distance and velocity)
HP 55281A Angular Optics Kit (pitch and yaw)
HP 55282A Flatness Accessory Kit (flatness)
HP 55283A Straightness Measurement Kit (straightness and
parallelism)

- HP 10777A Optical Square (squareness).
In this way, the HP 5528A system can be configured to meet the

needs of the present while offering economical expansion in the fu
ture.

Manual or Automatic Compensation
The absolute accuracy of distance measurements depends on the

velocity of light in air. This is a function of temperature, pressure and
relative humidity. Manual compensation consists of measuring these
conditions, finding a compensation factor in a set of tables, and enter
ing this number into the HP 5508A Measurement Display.

Automatic compensation is provided by the HP 10751A Air Sen
sor. This multi-purpose probe monitors air conditions and automati
cally updates the compensation factor. Automatic compensation is
essential for continuously changing environments.

Distance measurements are also affected by the thermal expansion
of the measured object. Its temperature can be manually entered into
the HP 5508A Measurement Display, or automatically monitored
and updated by one to three HP 10757A Material Temperature Sen
sors.

Specifications
The following specifications are for distance measurements at 15

25 degrees Celsius. Please refer to the technical data sheet for com
plete specifications.
Accuracy: ± 0.1 part per million in a vacuum. ± I.7 parts per million
using the HP 10751 A Air Sensor.
Resolution: 0.01 /lm (1.0/lin).
Measurement Range: 40m (130 ft).
Measurement Velocity: 18.3 m/min (720 ft/min) maximum.
Display Update Rate: 40/second nominal.
Power: 100, 120,220,240 Vac (+5%, -10%),48-66 Hz, 175 VA
maximum.

Ordering Information
For complete specifications and ordering information, please con

tact any Hewlett-Packard Sales Office. :oy;tcm price, range from
$17.S00 10 549.'00 depending 011 cm.lOm~r requirements.



DIMENSIONAL MEASUREMENTS
Laser Transducer System

Model 5501A

.. An industry Stand'Hd ~or SuL-Micl'on··Level
Position i'eedback

'" Hiqh Precision ~vlE'i;c".1!·"rne'll",

.. Widespread Applications

.. Proven Reliability
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HP 5501A Laser Transducer System Block diagram of two-axis closed-loop system

The HP 550lA Laser Transducer System is a linear-displacement
measuring system that delivers the accuracy of laser interferometry to
builders and users of precision-positioning equipment. Customers can
select from a variety of optics and electronics depending on application.
This flexibility benefits both end users and original equipment manufac
turers (OEMs). Applications can be found in three main areas:

- Integrated circuit manufacturing (wafer steppers, projection align
ers, electron beam machines and reticle/mask inspection equipment)

- Disc manufacturing (magnetic and optical track writers)
- Precision machining (diamond turning and coordinate measuring

machines).

Laser Source
The HP 5517A Laser Head is a new high-stability laser source for the

HP 5501A Laser Transducer System. This new laser head features im
proved performance and reliability over the previous laser transducer
head. The wavelength of light from the laser is used as the length stand
ard for this transducer system. The HP 5517A Laser Head is accurate to
0.1 part per million and this accuracy remains in calibration indefinitely.
With a single laser head. up to 4 axes of motion may be monitored simul
taneously.

Optics
Three linear measurement techniques are available with the laser

transducer, with one of three sets of optics:
- The HP 10702A Linear Interferometer and HP 10703A Linear Re

troreflector are used in general applications.
- The HP 10705A Single Beam Interferometer and the HP 10704A

Single Beam Retroreflector are used where space is severely limited.
or for non-contact measurements.

- The HP 10706A Plane Mirror Interferometer is ideal for monitoring
position of an x-y stage. It also provides twice the measurement reso
lution as the other interferometers and can be used for non-contact
measurements.

Each axis requires an interferometer, a reflector and HP 10780A Re
ceiver. Using the HP 10700A and HP l070lA Beam Splitters and the
HP 10707A Beam Bender. a multiple axis system can be configured.

Electronics
All signal processing and interfacing are performed by a series of

printed circuit boards housed in the HP 10740A Coupler Box. The mod
ular structure of the electronics provides the flexibility to tailor the HP
5501 A Laser Transducer System to a specific measurement control ap
plication.

Customers can choose one of several output formats from the system
electronics:
I. Binary Interface Open-Loop Electronics-provides binary informa

tion of position data to digital processors and controllers.
2. HP-IB Interface Open-Loop Electronics---outputs position data for

use with HP personal and desktop computers.
3. Closed-Loop Position Control Electronics-provides high-speed posi

tioning feedback to closed-loop control systems.
4. English/Metric Output Electronics-provides microinch or

micrometre pulses to machine tool numerical controllers.
5. Pulse Converter-provides TTL or A-Quad-B format pulses of quar

ter-wavelength value.
Compensation is provided by the HP 10756A Manual Compensation.

or the HP 551 OA Automatic Compensator and one to three HP 10563A
Material Temperature Sensors. Other components include the HP
10783A Numeric Display and cables for measurement, reference and
power.

Specifications
The following is a partial list of system specifications. Please refer to

the technical data sheets for a complete list.
Laser: Helium-Neon. Continuous wave. Two-frequency. 1.0 mW out
put maximum.
Accuracy: ±O.I part per million in a vacuum.
Resolution: from 0.16 um (6.0 uin.) to .005 um (0.2 uin.) depending on
electronics and optics being used.
Measurement Range: 40m (130 ft) maximum depending on system
configuration and environment. Sum of axes for multi-axis system.
Axes: 4 maximum depending on system configuration and environ
ment.
Measurement Velocity: 18.3 m/min. (720 in/min) maximum. The
maximum measurement velocity depends on resolution extension and
optics being used.
Maximum Data Transfer Rate: 700 Hz-300 kHz depending on num
ber of axes. type of electronics and type of controller used.
Power: HP Model 63312F Power Supply is recommended for all con
figurations of HP 550lA Laser Transducer System.

Ordering Information: For complete ordering information, please
contact any Hewlett-Packard Sales Office. Sy,lc11l prices range from
S15.000 to $4:i,OOO depending Of: cu,I,)mer rc 'uiremcnts.



PRESSURE & TEMPERATURE
Quartz Pressure Probe, Quartz Pressure Set, & Pressure Signal Processor
Models 2813C/D, 2816A

• 0.001 psi resolution (6,9 Pal
• High performance

• Rugged and reliable
• Simple operation

HP 28130 Quartz Pressure Set

Adapt to Your Own Instrumentation System
The reference crystal, sensor crystal and electronics pc board are

available as matched components in the HP 2813D Quartz Pressure
Set. This enables designing the essential pressure-measuring compo
nents of the HP 2813C into your own downhole instrumentation
package.

The HP 2816A Signal Processor
Specifically designed to process the pressure-related signal from

the HP 2813C/D, this processor conditions the signal to drive a fre
quency counter. The processed output frequency changes about 105
Hz/psi, allowing a resolution of 0.001 psi. It also supplies dc operat
ing power to the probe through a center conductor, armored-electric
line.

How It Works
The essential pressure-measuring components of the HP 2813C

Quartz Pressure Probe are its sensor crystal, reference crystal and
electronics pc board. The sensor crystal, which is in direct fluid com
munication with the well, changes the frequency of its oscillations in
response to pressure. The reference crystal, which is protected from
applied pressure, subtracts the effects of temperature changes from
the sensor crystal's frequency.

The resulting frequency is then transmitted by the electronics pc
board through a center conductor, armored-electric line to an HP
2816A Signal Processor on the surface. This processor conditions the
pressure-related signal to drive a frequency counter. The counter's
signal can then be converted to a pressure reading when processed
with the calibration data in a desktop computer.

The sensor crystal's high resolution is essentially constant and in
dependant of operating pressure and temperature. Its stability mini
mizes hysteresis and zero drift, thus eliminating the need for frequent
recalibration.

HP 2813C/D Specifications
Operating Environment

Calibrated pressure range: 200-11,000 psi (1,38-75,8 MPa)
Calibrated temperature range: 95- 350 0 F (35-1 77 0 C)

Static Measurement (pressure and temperature are constant)
Accuracy: ± [1.0 psi (6,9 kPa) (due to curve fit error) + 0.01 % of
actual pressure (due to calibration system error)]
Repeatability: ± 1.0 psi (6,9 kPa) over the entire calibrated pres
sure and temperature range; or, ±0.4 psi (2,76 kPa) over the entire
calibrated pressure range with temperature held to a single value.
Aging: Error due to aging of sensor and reference crystal pair is
typically less than ±0.5 psi (3,45 kPa) per year.
Temperature uncertainty error: (~T) * (0.28 psi + 0.02% of
actual pressure in psi) for temperature in degrees F.
Resolution: 0.001 psi (6,9 Pal when sampling for I-second.
Sensitivity: 105 Hz/psi (15,2 Hz/kPa) nominal at output of HP
2816A Signal Processor. The HP 2816A multiplies the incoming
signal from the HP 2813C/D by 72 as part of the signal processing.

Non-Operating Characteristics (HP 2813C)
Outside diameter: 1'/16" (37 mm)
Length: 34" (865 mm)
Weight: 11 lbs (5 kg)
Static Tensile Pull Strength: 7,000 Ibs (3175 kg)
Steel Case Material: 17-4PH stainless steel, condition H1150

HP 2813C Quartz Pressure Probe

Introduction
The quartz technology that Hewlett-Packard first introduced to the

oil- and gas-well industry in 1970 is still the standard for pressure
measurement applications requiring extremely high accuracy, resolu
tion and repeatability. These features, combined with its rugged con
struction, make the probe ideally suited for petroleum applications,
oceanographic research and subterranean hydrodynamic studies.

High Precision, Resolution and Repeatability
Capable of sensing wellbore pressure changes as small as 0.001 psi,

the probe's measurements can be instantly observed and recorded on
the surface. With an accuracy better than ± 1.0 psi and ±0.01 % of the
pressure reading, the HP 2813C/D gives you confidence in the preci
sion of your measurements. Also, with a repeatability of 0.4 psi over
the full calibrated pressure range (200 - 11,000 psia) at constant tem
perature, you can be confident that changes in successive measure
ments are due to changes in the well, not probe measurement error.

Advanced Calibration Procedures
Advanced calibration procedures also contribute to the probe's

high performance, with each probe being checked at 105 discrete cali
bration points over its full operating pressure and temperature range.
The calibration data is processed by computer to yield coefficients of
an equation that describe the relationship between frequency output,
applied pressure and temperature.

Faster Thermal Restabilization
Based on the earlier Model HP 2813B, the HP 2813C thermally

restabilizes two to five times faster than the HP 2813B. This improve
ment, due to a redesigned mechanical package, shortens costly test
time.

Higher Temperature Range
Improvements in the sensor crystal's processing have increased the

probe's temperature range from 302 0 F to 350 0 F.

Rugged and Reliable
Though a precision instrument, the HP 2813C is rugged and reli

able in an oil field environment. Housed in a 1'/16 inch OD case made
of 17-4PH stainless steel, the probe can withstand pressures of up to
12,000 psia and temperatures of up to 350 0 F.

Easy to Use and Service
The simplicity of the HP 2813C's mechanical design makes it easy

to use and service in the field.

Quick Factory Service
Your probe receives immediate attention when we receive it. An

exchange set of the reference crystal, sensor crystal and electronics pc
board is available, reducing repair time to one week. Standard re
calibrations and repairs take four weeks or less.

HP 2813C Quartz Pressure Probe
HP 2813D Quartz Pressure Set
HP 2816A Signal Processor

$20,900
17,900

2,100



PRESSURE & TEMPERATURE
Quartz Thermometer

Model 2804A

• ±0.04°C absolute accuracy
• 0.0001°C or O.OOPF resolution
• -80 0 to +250°C range
• Display of absolute or differential temperature
• Flexible HP-IB system interface
• Variable resolution analog output
• Easy ice-point or triple-point adjustment

HP 2804A

HP 2804A Specifications

General
Display: 7-digit LED with polarity, decimal, and degree C or F an
nunciator.
Probes: laboratory probes are available for use with the HP 2804A.
Refer to the data sheet for specifications and sheath configurations.

Level of Nominal time between
selection Resolution readings in seconds

ac OF Tl or T2 Tl- T2

Low 0.01 0.1 0.1 0.2
Medium 0.001 0.01 I 2
High 0.0001 0001 10 20

Performance
Range: -80 to 250°C.
Absolute accuracy: HP 2804A with HP 1811 OA, or HP 18111 A
Quartz Probe -
±0.040°C from -50 to 150°C
±0.075°C from -80 to 250°C
NBS traceable to IPTS-68

Resolution: three levels can be selected:

Si750

Price
);400

S1750

$4600

Accessories and Probes

HP 18107A External OsciJlator
HP 18110A Laboratory Probe and cal module, 25 mm
(1")
HP 18111A Laboratory Probe and cal module, 230 mm
(9.1 ")

HP 2804A Quartz Thermometer

Power Required
100, 120,220, or 240 Vac, +5%-10%, 48 to 66 Hz, <30 VA.

The HP 2804A Quartz Thermometer aJlows you to easily measure
temperature with exceptionally high accuracy and resolution. Abso
lute accuracy is ±40 millidegrees Celsius over the range of -50°C to
150°C, NBS traceable to IPTS-68. The useable resolution of
0.0001 °C allows you to measure temperature changes that could not
be detected by other digital thermometers.

The HP 2804A can be used with one or two temperature sensing
probes. The temperature of either probe, or their difference, can be
measured and displayed under pushbutton control. Display resolution
is selectable from 0.01 to 0.0001 °C (0. I to 0.001 OF) by pushbuttons.
An internal switch aJlows you to easily select measurement in the Cel
sius or Fahrenheit temperature scale.

Temperature is measured and displayed automaticaJly with the
microprocessor and electronics provided in the HP 2804A package.
There is no need to balance a bridge, perform calculations using resis
tance- or voltage-temperature tables or curves, or to use calibration
correction tables. The only adjustment necessary to remove effects of
thermal history on the sensor is a simple ice point or triple point cali
bration adjustment using the front panel thumbwheel switches.

How It Works
The HP 2804A temperature sensor is a quartz crystal whose pre

cise angle of cut gives a stable and repeatable relationship between
resonant frequency and temperature. Each quartz sensor is individu
ally calibrated at the factory over the fuJI temperature range. The
calibration data for each sensor is processed and stored in a calibra
tion module which is supplied with the probe.

In operation, a microprocessor in the thermometer performs the
complex control and calculation operations to accurately measure
temperature from the quartz sensor frequency and probe calibration
information in the calibration module. The microprocessor also per
forms self-checks to detect fault conditions. If a problem occurs that
would give an improper measurement, an error message is displayed
to indicate the source of the problem.

System Oriented Design
The HP-IB (standard) offers you a simple, yet flexible, way to con

nect the Quartz Thermometer to either an HP computing controJler
or printer. Temperature data can easily be sent to a computer for
processing and recording. All front panel controls can be operated
automatically by commands sent on the bus.

The analog output (standard) converts any three consecutive digits
to a voltage between 0 and + 10 volts to drive a chart recorder. Front
panel controls allow easy adjustment of pen zero and full scale as weJl
as normal or offset (center-zero) operation. Any three digits can be
selected for conversion, aJlowing you to change the full scale value on
the recorder.



~ ANALYTICAL INSTRUMENTS FOR CHEMISTRY
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HP 5890A and HP 5880A Gas Chromatographs

Gas Chromatography Products. The HP 5880A GC offers the
maximum in chromatographic and data handling capability. The HP
5890A GC is a high performance, low cost model, ideal for the rou
tine laboratory. Enhancing these quality GC's are HP's single-user
GC workstations with a wide variety of software relevant to chro
matographer's needs. The new HP 19395A Headspace Sampler

HP 19395A Headspace Sampler

offers the additional benefit of elimination of sample preparation for
many GC analyses. The new HP 7673A automatic sampler sets new
standards for injection and sample throughput. Also, available is a
wide range of columns, detectors, including the powerful HP 5970B
Mass Selective Detector, and a full line of consumables.

HP 5988A GC/Mass Spectrometer

HP 5970 Mass Selective Detector (Front row)
HP 5995C Benchtop GC/MS (Back row)

Hewlett-Packard GC/MS products begin with the economical HP
5970B Mass Selective Detector, which can be used with most gas
chromatographs. The HP 5995C GC/MS system offers many big
system features in a compact benchtop unit. The HP 5988A

HP 1000 RTE-6IVM Data System

GC/MS system is HP's most versatile and capable GC/MS and
LC/MS system. The HP 5970B, HP 5995C, and HP 5988A are all
offered with either HP's single-user workstations for ease of control,
automation and data handling or with the multi-user, multi-tasking,
multi-instrument HP 1000 RTE-6/VM data system.
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HP 1040M Diode Array Detector for HPLC

Liquid Chromatography Products
For a cost-effective solution to your application problems, the HP
1090 Series L High Performance Liquid Chromatograph is available
in a range of configurations, is easy-to-use and fits nicely into any
data-handling environment. For highest versatility, choose the HP
1090 Series M systems with advanced diode array detection and new
LC workstation with software for total system control, automation
and interactive data evaluation. Also available are a range of col
umns, consumables and stand-alone HPLC detectors, including the
powerful HP 1040 diode array detector and the new HP 1046A
programmable fluorescence detector.
For further information on Hewlett-Packard instruments and com
puters for chemical analysis, call your local HP office listed in the
white pages of your telephone directory and ask for an analytical rep
resentative. Or write: Hewlett-Packard Analytical Group, 1820 Em
barcadero Road, Palo Alto, CA 94303.

HP 1090 Series L Liquid Chromatographs

HP 8450A and HP 8451A Diode Array Spectrophotometer

Diode Array Spectrophotometers. These powerful computer-con
trolled UV/VIS instruments utilize diode array technology to greatly
speed complex analyses. They measure and display in seconds: multi
component analyses, a full spectrum, and lists of analysis conditions
and concentration. Choose the more powerful HP 8450A, or the new
HP 8451A with built-in printer/plotter and optional alphanumerical
keyboard. A new automated dissolution testing system for drug com
panies is available using either the HP 8450A or HP 8451 A.

Laboratory Automation Systems. Whatever size your laboratory,
HP integrators, workstations, and systems for laboratory automation
and information management can help you increase productivity. HP
3350A Systems with LABSAM and LABQUEST software can in
crease throughput by automating your analytical procedures, provid
ing data reduction, and managing the flow of samples, information,
and materials throughout the lab. The HP 3362A/B single-user GC,
and LC workstations offers powerful data acquisition and software
routines for the chromatographer. The HP 3390 series integrators of
fer smaller labs the first economical step in integration and instru
ment control, as well as communication with HP 3350 Systems and
other large computers.

HP 3550A Lab Automation Systems Function in Analytical
Networks.



SOLID STATE DEVICES
Components

HP's Growing Optoelectronic Family

Fiber Optic Family

Hermetic Optocouplers

LED Lamps Light Bars Low-Price Miniature Fiber Optic Components

LED Solid State Lamps, Light Bars
& Arrays

Hewlett-Packard is a world leader in the
area of LED technology, and offers a broad
variety of LED indicator products available
in red, high efficiency red, yellow and high
performance green. Emphasizing high
brightness and superior reliability, Hewlett
Packard's most recent product introductions
include a family of high-performance green
indicators, ultrabright LED lamps (125 mod
at 20mA), and LED bar graph arrays of 10
and \OI-elements. Recent advancements in
the fundamental semiconductor material
have generated new areas of contribution,
particularly in sunlight viewability, low pow
er consumption, and brightness.

Solid State Displays
Hewlett-Packard offers a complete line of

seven-segment displays in red, high efficiency
red, yellow and high performance green and
in a wide variety of package sizes. The new
est member is the micro-bright display which
has a 0.3-inch character height in a 0.5-inch
by 0.3-inch package.

LED alphanumeric displays in monolithic
and dot matrix versions are also available.
Some of these rugged displays are screened
and tested for use in military applications
and harsh environments.

The aesthetic appearance and reliable per
formance of LED displays make them appro
priate for use in instruments, point-of-sale,

appliance, automobile, telephone and other
high-ambient light front-panel displays.

Optocouplers
Hewlett-Packard's family of logic compat

ible, high-performance optocouplers provides
solutions to problems caused by ground loops
and induced common mode noise for both an
alog and digital applications in commercial,
industrial and military products.

Types of optocouplers available include
high-speed and high-gain devices ac/dc to
logic interface optocouplers, and
optocouplers which interface directly with
microprocessors.

Fiber Optic Components
Hewlett-Packard offers three families of

fiber optic components which include trans
mitters, receivers, cable, connectors and con
nector assembly tools.

Plastic Snap-In Link Components
Low cost and ease of use make this family

of link components well-suited for applica
tions connecting computers to terminals,
printers, plotters and industrial-control
equipment. These links use rugged, I milli
metre diameter plastic fiber cable. Assem
bling the plastic snap-in connectors onto the
cable is extremely easy. The HFBR-0500
evaluation kit contains a complete working
link including transmitter, receiver, 5 metres
of connectored cable, extra connectors, pol
ishing kit and technical literature.

Miniature Link Components
This family offers a wide range of

price/performance choices for computer, in
dustrial-control and military applications.
The unique design of the lensed optical coup
ling system makes this family of components
very reliable. The low cost miniature line
(HFBR-0400 series) features a Dual-in-line
package which requires no mounting hard
ware or receptacle for use with SMA-style
connectors. The standard miniature line
(HFBR-0200 series) features a precision
metal package for rugged applications. Both
HP-style and SMA-style connectors are
available for this line. An evaluation kit is
available for sampling purposes. The HFBR
0200 kit contains transmitter, receiver, \0
metres of cable and technical literature.

High Performance Modules
Transparent TTL-TTL link capability and

independence from data format restrictions
make this family of modules easy to use in a
variety of applications. A link monitor on the
receiver provides a digital indication of link
continuity, independent of the presence of
data. The modules are compatible with HP
style connectors and small-diameter glass fi
ber cable. A transmitter, receiver, 10 metres
of connectored cable and technical literature
are contained in the HFBR-OOIO evaluation
kit.



High Performance Optocouplers

Surface Mount Optocouplers

Silicon Bipolar Transistors
Device-to-device uniformity and superior

performance are combined in the HXTR se
ries of microwave transistors which have
been individually designed for low noise
(HXTR-6000 series), high gain (HXTR
2000 series), low distortion linear power
(HXTR-5000 series). With guaranteed RF
performance specifications from 1000 to
4000 MHz, these devices are well suited for
high-reliability, space military, and industri
al applications at frequencies up to 6000
MHz.

Diodes
Schottky Barrier Diodes combine ex

tremely high rectification efficiency with
picosecond switching speeds, low series resis
tance, and low noise characteristics. This
combination makes the Schottky an excellent
mixer/ detector diode.
Pin Diodes: Pin diodes function as variable
resistors at microwave frequencies. By con
trolling the dc bias, the RF resistance of a
PIN diode can be varied from 1 ohm to about
10 ohms. This property of the PIN diode

Bar Code Components

Bipolar Transistors

makes it extremely useful as a switch attenu
ator, modulator, phase shifter, limiter or
AGC element at all frequencies from I MHz
to 18 GHz and above.
Step Recovery Diodes: The step recovery
diode is most graphically described as a
charge-controlled switch. That is, a forward
bias stores charge, a reverse bias depletes this
stored charge, and when fully depleted the
SRD ceases to conduct current.
Diodes for Hybrid Integrated Circuits:
These circuits are used to achieve circuits
with light weight, small size, operation to
high frequencies, repeatable characteristics
and lower end-product costs. HP offers a
wide range of PIN, Schottky and SRD single
diodes in beam lead and chip configurations
as well as Schottky lead pair and quad di
odes.
Integrated Products: Hewlett-Packard
manufactures a broad line of components for
the control, conversion, and generation of RF
and microwave signals. This line of integrat
ed products (combinations of chip and beam
lead diodes with hybrid thin film circuit tech
nology) includes SPST switches, absorptive

Schottky Beam Lead Pair

Beam Lead Single

modulators, attenuators, limiters, comb gen
erators, double-balanced mixers, and mix
er/ detectors.

High Reliability Testing
Many Hewlett-Packard components are

space qualified. The reliability of these de
vices is established by one of the finest high
reliability testing facilities in the microwave
component industry. Hewlett-Packard's
High Reliability Test Group maintains mili
tary approved JAN and JANTX parts in
stock and can recommend HP standard
screening programs, patterned after MIL-S
19500, for any HP component.

Write For More Information
Specifications of Hewlett-Packard's com

ponent products are available in individual
data sheets or complete designer catalogs.
These are available free of charge from your
local HP sales office or authorized distribu
tor, or return the Information Request Card
located at the back of this catalog.



8 MEDICAL INSTRUMENTATION
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Ultrasound Imaging
• Real-time phased array systems
• HP 77020AC system configured specifically for the cardiolo-

gist-totally mobile-VCR and strip chart - Doppler option
• HP 77020AR system configured specifically for economical ab-

• ~:::;;i;~:;;~~;~;~::~:~~~' ;m.,;" - Doppl" oplioo I
Cardiography Instrumentation
• New HP 4760AI PageWriter Interpretive Cardiograph
• ECG Management Systems for computer-aided interpretation of

electrocardiograms

Cardiovascular Instrumentation
• Computerized catheterization data analysis system automates on

line data collection analysis
• Complete choice of plug-in signal conditioners and transducers

Obstetrical and Neonatal Instrumentation
• Fetal/maternal monitoring equipment includes antepartum and

intrapartum fetal monitors, and central stations
• Telemetry for birthing centers
• Neonatal monitoring includes heart rate, temperature, respiration,

ambient oxygen



Arrhythmia Monitoring
• Detection and classification by algorithm
• Advanced information management capabilities

Patient Data Management
• Rapid access to progress notes, vital signs, intake/output, lab data

and trends
• Organization and calculating da ta

Patient Monitoring
• Monitor/Terminal with Overview feature
• Patient Information Centers
• Telemetry

Resuscitation
• Easy to use - 3 step operation
• Five Year guarantee
• Lightweight - 23 lbs.
• Low Cost
• Video training tapes

OR Monitoring
• New microprocessor-based monitor with full networking capability
• Configurable over 7 parameters plus non-invasive blood pressure

option

For Additional Information on HP Medical instrumentation, re
quest literature in one or more of the following categories:
• Patient Monitoring
• Ultrasound Imaging
• Cardiography Instrumentation
• Cardiovascular Instrumentation
• Obstetrical and Neonatal Instrumentation
• Arrhythmia Monitoring
• Patient Data Management
• OR Monitoring
• Resuscita tion
• Healthcare Information Systems
• Healthcare Personal Computers
• Supplies, Consumables, Pressure Transducers
Please use request card at back of catalog.

An Invitation for you to become a subscriber to ADVANCES FOR
MEDICINE, the Hewlett-Packard medical products magazine. To
receive ADVANCES free of charge, simply fill in and return the re
quest card at the back of this catalog.



CABLES & ADAPTERS
Cables, Adapters & Typical SWR Performance

HP 10S02A: 23 em (9 in)
HP 10503A: 122 em (48 in)

~~
L-=- HP 8120-1838: 30 em (12 in) =-=----.:1

HP 8120-1839: 61 em (24 in)
HP 8120-1840: 122 em (48 on)

~~
lHPll001.60001: 112 em (44 in)J

HP 1103SA: 30 em (12 on)

[Iil=Jc=L9IJ
L- HP l1S00A: 183 em (72 in)--J

HP 115008: 61 em (24 in)

EPcLIl
L- HPllS01A: 183 em (72.n)---J

1.91 em
(0.75 in)

HP 10S01A: 112 em (44 in)

~~"L- HP l1oo2A: 152 em (60 in) --I I---J 191 em

~~"".,

L_ HPlloo3A: 152em (60,n)----1 U 191 em
(075 on)

~~DI-~
L- -HP 8120-1661: 112 em (44 in) _~---J

[1m r----j ~

~ lfJO ~ Cl8 HP 1250-1159
HP 1250-0780

~
HP 1250-1746

HP 1250-0069 HP 1250-1236
HP 1250-1535 me HP 10113A
HP 1250-1476 HP 1250-0559 I(J8) •0

HP 11524A HP 1250-0071 ~IT!llE HP 1250-1237

~
HP 1250-1747 m:r:m

HP 1250-0082 HP 1250-0846 ~ ~ HP 1251-2816
HP 1250-0595

HP 1250-1533 HP 11525A HP 1250·1748 HP 1250-1263 IIJ1]trJJHP 1250-1473 t1 ~ ~
[[J]J

~MO HP1250-1830 HP 1250-1474
l~~ HP 1250-1749 HP 1250-1536

HP 1250-0077 HP 1250-0176 HP 11533A
~ • HP 1250-1264

HP 1250-1534

lB- • - -

~HP 1250-1477 HP 1250-0216 HP 1250-1332

§l:HP 1250-1288 m. IIn HP 1250-1250 HP 11534A [f]I]]J HP 1250-0591 HP 1250-1152

~ ©[][]I] HP 1251-2277
HP 1250-0778 HP 1250-0080

~HP 1250-1528 HP 1250-1287

~HP 1250-1475 HP 1250-1636 HP 1250-1743

A HP 1250-0832

~ ~ Q][CJ ~ HP 10110B
HP 1250-0777 HP 1250-1562 HP 1250-1750 HP 1250-0781 HP1250-0831 UJ)HP 1250-1529

r=&= affi1IJ ~ ~HP 1250-1472

~ 0[I[TIJ HP 1250-1772 HP 1250-1744 HP 1250-0076 HP 1250-1023

HP 1250-0597 a COOl HP 1250-1286 •HP 1250-1158
HP 1250-1745 HP 10111A

HP 1250-1153

The performance curves in the graph will help you in choosing and
applying HP cables, connectors and adapters. SWR curves show de
sign specifications for mated pairs of connectors of the type indicated.
You can expect typical performance in that range.

For cross-series adapters, use the curve with the highest SWR in
each case. For applications of Tee-adapters such as HP 1250-0559,
1250-0846 and 1250-0781, be sure to consider the extra shunt capaci
tance of the Tee.

Of course when HP mounts various connectors onto RF and micro
wave products, the product specification predominates and SWR is
often far superior to that shown in these utility curves. For example,
the HP "precision" Type-N adapters shown on these pages are for
high accuracy use dc-1.3 GHz where SWR < 1.03.

For more information on history and performance of various coax
connectors, see pages 90-91 in HP's Coaxial & Waveguide Measure
ment Accessories Calalog. (Lit # 5952-8262).

,
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Typical SWR for connector pairs.
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Coaxial Connector & Adapter Performance



CABLES & ADAPTERS
Cables & Adapters

Ordering Information

HP Part Number Price HP Part Number Price

Adapters APC-3.5

Cable Assemblies 1250-1743 APC-3.S(m) to N(m) $100.00
1250-1744 APC-3.S(f) to N(m) $160.00

HP 10501A:112 cm son coax with one UG-88CjU $13.00 1250-1745 APC-3.S(f) to N(f) $115.00
BNC (m) connector 1250-1746 APC-3.S(m) to APC-7 $160.00
HP 10502A: 23 cm son coax with UG-88CjU BNC $18.00 1250-1747 APC-3.S(f) to APC-7 $180.00
(m) connectors 1256-1748 APC-3.S(m) to APC-3.S(m) $145.00
HP 10503A: like HP IOS03A, but 122 cm $18.00 1250-1749 APC-3.S(f) to APC-3.5(f) $17S.00
HP 8120-1838: 30 cm son coax with two BNC (m) $19.S0 1250-1750 APC-3.S(m) to N(f) $135.00
connectors
HP 8120-1839: like HP 8120-1838, but 61 cm $20.00
HP 8120-1840: like HP 8120-1838, but 122 cm $23.S0 Adapters SMA
HP 11000-80001: 112 cm son coax with dual banana $29.00 1250-1158 SMA(f) to SMA(f) $13.S0
plugs 1256-1159 SMA(m) to SMA(m) $16.S0
HP 11001-80001: 112cm son coax, UG-88CjU BNC $26.00
(m) to dual banana plug

Adapters APC-7®HP 11035A: like HP 11001-60001, but 30 cm $20.00
HP 11500A: 183 cm son coax with UG-2IDjU Type $\ 00.00 11524A APC-7 to N(f) $160.00

N (m) connectors 11525A APC-7 to N(m) $160.00

HP 11500B: like HP IISOOA, but 61 cm $100.00 11533A APC-7 to SMA (m) $225.00

HP 11501A: 183 cm son coax with UG-2IDjU (m) $100.00
11534A APC- 7 to SMA (f) $22S.00

and UG-23D (f) type N connectors
HP 11002A Test Leads: IS2 cm, alligator clips to dual $20.00 Adapter Banana Plug
banana plug 1251-2816 Dual banana plug $S.SO
HP 11003A Test Leads: IS2 cm, probe andf alligator $20.00
clip to dual banana plug
HP 8120-1661: 112 cm, dual BNC (m) to alligator $9000 Adapters BNC, Standard 50 n
clips 1250-0069 BNC(m) to UHF(f) $23.00

1250-0071 BNC(f) to UHF(m) $11.00
1250-0076 Right angle BNC(UG-306jD) $9.7S
1250-0080 BNC(f) to BNC(f) (UG-914jU) $6.00

Adapters Type N, Standard 50 n 1250-0216 BNC(m) to BNC(m) $9.S0
1250-0077 N(f) to BNC(m) $12.00 1250-0591 BNC(f) to WECO Video (m) $30.00
1256-0082 N(m) to BNC(m) $13.S0 1250-0595 BNC(f) to BNC Triaxial (m) $\S.OO
1250-0176 N(m) to N(f) right angle (use below 12 $SS.OO 1250-0781 BNC tee(m)(f)(f) $11.00
GHz) 1250-1263 BNC(m) to single banana plug $16.50
1250-0559 N tee, (m)(f)(f) $38.00 1250-1264 BNC(m) to dual banana plug $27.00
1250-0777 N(f) to N(f) $12.00 1250-1332 BNC (f) to TNC (m) $28.00

1250-0778 N(m) to N(m) $ I \.00 1250-1830 BNC (f) to BNC Triaxial (f) $70.00

1250-0780 N(m) to BNC(f) $14.S0 1251-2277 BNC(f) to dual banana plug $12.00

1250-0846 N tee (f)(f)(f) $1700 101108 BNC(m) to dual banana plug $77.00

1250-1250 N(m) to SMA(f) $42.00
10111A BNC(f) to shielded banana plug $40.00

1250-1562 N(f) to SMA(m) $50.00
10113A Dual BNC(f) to triple banana plug $3S.00

1250-1636 N(m) to SMA(m) $14S.00
1250-1772 N(f) to SMA(f) $67.S0 Adapters BNC, Standard 75 UP]

1250-1286 Right angle BNC $15.00
1250-1287 BNC(f) to BNC(f) $7.S0
1250-1288 BNC(m) to BNC(m) $11.00

Adapters Type N, Precision 50 \1[1]
1250-1472 N(f) to N(f) $27.00 Adapters 5MB,SMC[4]
1250-1473 N(m) to BNC(m) $28.00 1250-0831 SMC(m) to BNC(m) $26.00
1250-1474 N(f) to BNC(f) $ 18.S0 1250-0832 SMC(f) to BNC(f) $30.00
1256-1475 N(m) to N(m) $42.00 1250-1023 SMC(m) to N(m) $35.00
1250-1476 N(m) to BNC(f) $24.S0 1250-1152 SMC(f) to N(m) $S2.S0
1250-1477 N(f) to BNC(m) $23.S0 1250-1153 SMC(f) to N(f) $S7.S0

1250-1236 5MB(f) to BNC(f) $32.00
1250-1237 5MB(m) to BNC(f) $32.00

Adapters Type N, Standard 75 U[2] (11 "Precision": typically ;>:36 dB return loss to 1.3 GHz.

1250-0597 N(m) (SOn) to N(f)(7Sn) $IS.S0 [2J Type N outer conductor; center pin sized for 75 ncharacteristic.
[3J BNC outer conductor: center pin sized for 75 ncharacteristic.

1250-1528 N(m) to N(m) $44.00 [4J 5MB &SMC are used often inside HP instruments for inter-module connections.
1250-1529 N(f) to N(f) $28.00
1250-1533 N(m) to BNC(m) $29.00 5MB is Snap-on configuration
1250-1534 N(f) to BNC(m) $22.00 SMC is Screw-on configuration

1250-1535 N(m) to BNC(f) $26.00
1250-1536 N(f) to 8NC(f) $19.00 ® A registered trademark of the Bunker Ramo Corporation



Price
538.00

35.00
33.00

Name
Bail Handle Kit for 88.1 (3 1/z) Module
Bail Handle Kit for 132.6 (5Y4) Module
Bail Handle Kit for 177.0 (7) Module

HP Part No.
5061-9701
5061·9702
5061-9703

Bail Handle Kit
For Yz MW cabinets, you can attach this front bail handle for easy

portability. Attaching hardware furnished.

NOTICE-Most of the cabinet accessory kits shown on these pages
include both inch and metric fasteners to make them compatible with
the new metric-fastener-cabinets, as well as the older inch-fastener
cabinets which are still in service. It is most important for the user to
be aware of these different fasteners to avoid thread damage when
attaching the accessory kits. Metric-fastener-cabinets are identified
with a yellow label on the rear which reads "Caution-metric and inch
hardware", a "metric" embossment in the front bezel casting under
the plastic trim strip, and on the middle of the rear bezel casting.

System II Cabinet Design
HP's modular cabinet system offers bench-stacking and rack

mounting versatility. Many of HP's newer instruments are packaged
in this System II frame, easily recognized by the cast aluminum front
and rear frames. System II uses optional front corner handles charac
terized by a slight outward flare.

The family of System II modules is designed for compatibility with
EIA and lEC racking standards, both in width and height. Each HP
instrument specification contains dimensional information to tell you
which module size is used.

Handles and Rack Mount Flanges
Handles and rack flanges are available for all System II cabinets,

although they find most use on full width modules or combinations of
narrower modules locked together to form I MW (module width).

Certain instruments are supplied with front handles as part of the
selling price. Handles and rack flanges can be supplied with most in
struments by specifying the appropriate option from the following
list, at the time of order. The extra cost of each option is usually speci·
fied on the instrument data sheet.
Option 907 Front Handles
Option 908 Rack Mount Flanges
Option 909 Handles with Rack Flanges
Option 913 Rack Mount Flanges (If handles already furnished)

(HP 5061-9769 Version)
The table below describes kits available for use after receipt of

equipment. Field installation is very straight-forward. A plastic trim
strip is easily removed and the handle or flange attached with screws
supplied in the kit. Before rack mounting, bottom feet must be re
moved.

Handles and
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System \I Cabinet Design

CABINET ACCESSORIES
System II-Handles and Rack Flanges, Bail Handle Kit
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o Front Handle o Rack Mount e Rack Mount Flange Kits o Rack Mount Flange Kit
Instrument for Instruments With Previously

Module Kit Flange Kit [3] with Handles Sunnlied Handles
Height

mm (inch) HP Part No. Price HP Part No. Price HP Part No. Price HP Part No. Price

88.1 (3V,)H 5061-9688 $ 50.00 5061-9674[lJ $30.00 5061-9675[lJ $ 72.50 5061-9769[1] $21.00[41
88.1 (3Y,)H - -- 5061-9676[2] 30.00 5061-9682[2J 72.50 5061-977012] 3600[4]
132.6 (51/,)H 5061-9689 55.00 5061-9677 32.50 5061-9683 80.00 5061-9171 28.00
177.0 (7)H 5061-9690 6500 5061-9678 35.00 5061-9684 9000 5061-9772 32.00

221.5 (8%)H 5061-9691 7500 5061·9679 4000 5061-9685 105.00 5061-9773 36.00
265.9 (10V,)H 5061-9692 95.00 5061-9680 45.00 5061-9686 12000 5061-9774 4000
310.4 (12Y4)H 5061-9693 140.00 5061-9681 5000 5061-9687 16000 5061-9775 49.00

Kit includes 2 Handles +2 Trim Strips + 2 Flanges + 2 Handles +2 Flanges + 2 Flanges +
Mtg. Screws Mtg. Screws Mtg. Screws Mtg. Screws

Handle and Rack Flanges

[lJ HP 5061-9674/9675/9769 Kits use standard flanges With 1.75' hole spacing.
[2] HP 5061-9676/9682/9770 Kits use special flange with 3.00'hole spacing.

[3J Will not fll onto Instruments With previously supplied handles.
[4] Option 913 ordered on instruments supplies HP 5061-9769. For 3.00' spacing order HP 5061-9770 instead

of Opt. 913.



CABINET ACCESSORIES
System II-Support Shelves, Filler Panels

NOTICE-Most of the cabinet accessory kits shown on
these pages include both inch and metric fasteners to
make them compatible with the new metric-fastener
cabinets, as well as the older inch-fastener-cabinets
which are still in service. It is most important for the
user to be aware of these different fasteners to avoid
thread damage when attaching the accessory kits.
Metric-fastener-cabinets are identified with a yellow
label on the rear which reads "Caution-metric and
inch hardware", a "metric" embossment in the front
bezel casting under the plastic trim strip, and on the
middle of the rear bezel casting.

Front Filler
Panel

Sub Module Support
Shelf Kit

Support Shelf
Slide Kit

Support Shelf, Slide, and Filler Panels
Submodules of differing heights, widths, and depths (up to 20 D)

may be rack-mounted using these support shelves. Any combination
of \4 MW and 112 MW will fit side-by-side up to I MW. Filler panels
close up vacant spaces either on top of short modules or side-by-side.
The slide kit provides ready access to internal shelf areas and is
designed for HP racks with 24-inch depth vertical support rails. Slide
kit includes brackets and mounting screws.

Rack Mount Adapter Kits
Modules of less than I MW can be rack mounted using these kits.

Individual'/.! MW or V2 MW modules use the kits shown below direct
ly. Combinations of \4 MW and '/2 MW (of equal depth) are first
joined side-by-side with the Lock Link Kit (HP 5061-9694) (follow
ing page), then have end flanges applied. Combinations adding to 1
MW use regular rack flange kit (previous page). Kits include attach
ing screws but not front panel rack mounting screws. Hole patterns
conform to EIA and IEC standards.

Rack Mount Adapter Kits

HP Part No. Name
5061-9696 0 Support Shelf for 88.1 (3V2)H Modules
5061-9697 0 Support Shelf for 132.6 (5V.)H Modules
5061-9698 0 Support Shelf for 177.0 (7)H Modules
1494-0041 @ Slide Kit (2 ea slides, brackets, hardware)

Price
$195.00

195.00
210.00
245.00

Filler Panels
Description Size HP Part No. Price

For 88.1 (3V,) Hsupport shelf partially filled 'I. MW to fill 5061-9721 $67.50
Q with instruments, and having the following 'I, MWto fill 5061-9722 80.00

front panel space to fill: %MWtofili 5061-9723 92.50

Q For 132.6 (5'1.) Hsupport shelf, and having 'I. MWtofili 5061-9724 $80.00
the following front panel space to fill: 'I, MW to fill 5061-9725 87.50

Q For 177.0 (7) Hsupport shelf, and having 'I. MW to fill 5061-9766 $75.00
the following front panel space to fill: 'I, MWto fill 5061-9727 110.00

e For 'I, MW and having the following vertical 43.2 (l%)H 5061-2035 $55.00
space to fill: 87.6 (3Y,)H 5061·2036 55.00

o For 'I, MW and haVing the following vertical 432 (1%) H 5061-2037 $50.00
space to fill: 87.6 (3'1,) H 5061-2038 46.00

(1) V, MW can be center mounted uSing 2of these kIts.
[21 Side-by-side modules of equal depth require lock link kit (HP 5061-9694).

" 0 G
Module Mount! II, MW Mounts !I:! MW Mounts¥. MW
Height Module or 2ea. V, MW[21 (3 ea. V, MWXl] or

mm (inch) Modules V. & \I MW
side-by-tlde[2]

HP Part No. Price HP Part No. Price HP Part No. Price

881 (3V,)H 5061·9673 $56.00 5061·9672 $49.00 5061-9671 $43.00
1326 (5'/.)H - 5061·9657 60.00 5061-9658 50.00
1770 (7)H - 5061-9660 65.00 5061·9661 70.00

2659 (10V,)H - 5061·9666 77.50 5061-9667 72.50

Kit 1ea. rack flange 1ea. rack flange 1ea. rack flange
includes 1ea. %MW 1ea. V, MW 1ea. 'I, MW extension

extension adapter extension adapter extension adapter
flange and screws flange and screws flange and screws

,
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HP Part No. Name Price

Metric (Inch)
5061-9694 Lock Link Kit $ 25.00

1494-0060 0 Non-Tilting, Std. Slide Kit, Fits
(1494-0018) 345.40 & 421.60 Cabinets 97.50

1494-0059 0 Non-Tilting, Std. Slide Kit, Fits
(1494-0017) 497.80 & 574.00 Cabinets 9250

1494-0062 Tilting, Std. Slide Kit, Fits 345.41).,&
(1494-0025) 421.60 Cabinets 190.00

1494-0063 Tilting, Std. Slide Kit, Fits 497.80 &
(1494-0026) 574.00 Cabinets 17000

1494-0058 0 Non-Tilting, Heavy Outy Slide Kits
(1494-0016) (497.80 & 574.00 Cabinets Only) 290.00

1494-0061 G (4) End Brackets for Non-HP Racks,
(1494-0023) Std. Slides 44.00

1494-0064 0 (4) End Brackets for Non-HP Racks,
(1494-0042) Heavy Outy Slides 60.00

I---76.2----/

For non-HP-racks, end bracket kits are available for both standard
and heavy duty slide kits. Slotted hole arrays in the brackets provide
for front-to-back rack rail spacing of 24, 26, and 28-inch nominal
centers. They also allow choice of two vertical positions. Each kit of
four brackets includes screws and four bar nuts. These general pur
pose mounting brackets fit most common non-HP-racks such as GE,
Honeywell, etc.

o HP Rack
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Slide Kits and Rack Brackets
Rack slides are available for full-width System II cabinets to per

mit easy access to internal spaces. Each kit consists of two slides
which mount directly to System II cabinet side handle recess spaces
(after removing side handles). The slides also mount directly to verti
cal support rails in HP-racks. HP 1494-0060 mounts 345.40 and
421.60 depth System II cabinets. HP 1494-0059; 497.80 and
574.00.

Standard weight slides carry 38.6 kg (85 Ibs) max. load. Tilting
versions are available in standard duty only. (HP 1494-0062 and
1494-0063.)

Lock Link Kits HP 5061-9694 (includes inch screws)
All sub-module cabinets of equal depths can be linked together

over-under or side-by-side with hardware in the lock link kit. Cabinet
frames are already pre-threaded to allow quick assembly. For side
by-side connections the kit contains 12 front hooks and six rear links,
enough for 3 side-by-side joints. For vertical connections, the kit also
contains four front hooks and four rear links enough for two over
under joints. Kit includes screws. Locking cabinets together horizon
tally in a configuration wider than I MW is not recommended.

If the over-under linked combination is to include rear standoff feet
(HP 5061-9709), then the over-under locking feet kit HP 5061-9699
(next page) should be used for over-under connection.

The HP 5061-9694 Lock Link Kit is not recommended for full
module over/under combinations. Use Kit HP 5061-9699 Locking
Feet Kit (next page) to handle those larger weights.

CABINET ACCESSORIES
System II-Lock Link Kits, Rack Mount Slide Kits

NOTICE-Some of the cabinet accessory kits shown on these pages
include both inch and metric fasteners to make them compatible with
the new metric-fastener-cabinets, as well as the older inch-fastener
cabinets which are still in service. It is most important for the user to
be aware of these different fasteners to avoid thread damage when
attaching the accessory kits. Metric-fastener-cabinets are identified
with a yellow label on the rear which reads "Caution-metric and
inch hardware", a "metric" embossment in the front bezel casting
under the plastic trim strip, and on the middle of the rear bezel cast
ing. Oue to design considerations, the slide-mount kits shown on this
page are offered in both inch and metric fastener versions.



CABINET ACCESSORIES
System II-Cabinet Feet

NOTICE-Most of the cabinet accessory kits shown on
these pages include both inch and metric fasteners to make
them compatible with the new metric-fastener-cabinets, as
well as the older inch-fastener-cabinets which are still in
service. It is most important for the user to be aware of
these different fasteners to avoid thread damage when at
taching the accessory kits. Metric-fastener-cabinets are
identified with a yellow label on the rear which reads "Cau
tion-metric and inch hardware", a "metric" embossment
in the front bezel casting under the plastic trim strip, and
on the middle of the rear bezel casting.

~HP 5040-7205

~

HP 1460-1345

'~ HP5061-9709~

~ [

HP 5040-7201
HP 5040-7222

HP 5061-9695

HP 5061-9699

For 1/4 MW cabinets, foot HP 5040-7205 fits front or rear (two re
quired). Tilt stand HP 1460-1369 fits the standard 1/4 MW foot and
can be used front or rear depending on whether you want an upward
or downward display.

Rear Panel Locking Foot Kit
When full module cabinets are to be linked vertically, and rear

standoff feet are planned, use this kit. It consists of right and left foot
linking pairs and 2 front hooks, enough for one over-under joint.

Also requires one HP 5061-9709 foot kit to supply the remaining 4
corner feet.

Bottom and Rear Cabinet Feet

Cabinet Rear Standoff Feet HP 5061-9709 (includes
inch screws)

Kit HP 5061-9709 provides four corner feet which give 25.4 mm
(I-in.) stand-off protection to the rear panel of instruments. It is used
when instruments are to be operated or stored vertically on their rear
panels. (Fits all but 1/4 MW by (88.1) 3'/2H). Includes mounting
screws.

Cord Wrap Feet Kit HP 5061-9695 (includes inch
screws)

Kit HP 5061-9695 contains four ribbed corner posts on which you
can wrap power cords or signal cables for transport or storage. (Rec
ommended for 1/4 MW and 1/2 MW cabinets weighing less than II
kg, (24 Ibs). Includes mounting screws.

Cabinet Bottom Feet and Tilt Stands
The standard foot HP 5040-7201 tits the bottom of full width and

1/2 MW cabinets. It fits front or rear and four are required. HP
5040-7222 foot is a non-skid version. Used in pairs it can prevent
bench-top creeping. Tilt-stand HP 1460-1345 fits into the standard or
non-skid foot and is used in pairs (front or rear) to tilt the instrument
up or down for better viewing.

HP Part No.
5061-9709
5061-9695
5040-7201
5040-7222
1460-1345
5040-7205
1460-1369
5061-9699

Name
Rear Standoff Feet Kit (4 Feet)
Cord Wrap Feet Kit (4 Feet)
Standard Foot
Non-Skid Foot
Tilt Stand
1/4 MW Foot
1/4 MW Tilt Stand
I MW Cabinet Lock-Foot Kit

Price
$8.75
25.00

1.55 ea.
3.30 ea.
0.95 ea.
5.50 ea.
8.25 ea.

60.00



CABINET ACCESSORIES
SYSTEM I-Rack Hardware and Accessories

HP 5060-8756
Accessory
Drawer
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HP 5060-8761
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Filler Panels, HP 5060-8540, 5060-8757 to
5060-8761

Filler panels can be used to close off any leftover space after instru
ments are mounted in combining cases (left) or adapter frames (below).
Panels are available in a variety of widths and heights.

Module Case Filler Panel Dimensions

HP Part No. Height x Width Millimetres Inches Price

5060-8540 II. x 1/2 38 x 198 11/2 x 7"h2 $53.50
5060-8757 'I, x Ih 38 x 130 11/2 x 51/8 $50.00
5060·8758 1/2 x 'h 77 x 130 31h2 x 51/8 $43.00
5060-8759 full x Ih 155 x 130 63h2 x 51/8 $43.00
5060-8760 full x 1/2 155 x 198 63h2 x725132 $50.00
5060-8761 full x 1/6 155 x 63 63h2 x 231

/" $61.00

Price
$570.00
$570.00

$40.00
$1.00

$215.00
:::)...

Rack Mounting
Kit

HP 1051A, 1052A, 5060-8756 Specifications
Size
HP 1051A: 178 H x 482.6 W x 337 mm D (7" x 19" x 131M.
HP 1052A: 178 H x 482.6 W x 467 mm D (7" x 19" x 183/,).
Weight
HP 1051A: net, 4.5 kg (10 lb). Shipping, 6.7 kg (l5Ib).
HP 1052A: net, 5.4 kg (l2Ib). Shipping, 8.1 kg (18 Ib).
Opt 908: Rack Mount Kit
Opt 910: Extra Manual
HP 5060-8756 Accessory Drawer

Combining Cases, HP 1051A, 1052A
HP 1051A and HP 1052A combining cases conveniently rack or bench

mount combinations of small modular Hewlett-Packard SYSTEM I in
struments. Both cases accept 1/3or 1/2instrument modules, 130mm or 198
mm wide (5 1/, or 715/32 inches). The basic difference is that the HP 1052A
is 130 mm (5 1/, in.) deeper and will accept modules up to 416mm deep
(16,/, in.). The HP 1051A accepts instruments up to 286mm deep (11 1/.

in.). Each case is furnished with two dividers.
Accessory drawer HP 5060-8756 supplies storage space \ll width and

77 mm (3-1/32") high. Use an HP 5060-8758 filler panel above or below.

System I Cabinet Design
System I Cabinets are still used on older HP instruments. System I can

be identified by its front handles being integral with the side casting
frame. These two pages describe accessories for use with System I Cabi
nets and small modular instruments.

Price
$150.00
$150.00

$25.00
516.50

Name
Rack Adapter 178mm (7-in)
Rack Adapter 89mm (3\12-in)
Extra Vertical Dividers for 5060-8764
Extra Vertical Dividers for 5060-8762

HP Part No.
5060-8762
5060-8764
5040-6678
5040-6680

Rack Adapter Frames, HP 5060-8762, 5060-8764
These frames can be used to hold combinations of ,;\ and \12 module

width HP instruments. Each frame is furnished with mounting hardware
and three dividers. Two models are available for different instrument
heights. Adapter frames are for permanent or semi-permanent rack
mounting. Where quick removal and reinstallation of instruments is de
sirable, the HP 1015A and HP 10152A should be used.

HP 5060-8762 is 178 mm (7 in.) high and accepts instruments heights
of '4H, 1/2H, and I H. HP 5060-8764 is 89 mm (3 1/2 in.) high and accepts
instruments of \I.H and \l2H.

Nominal Cabinet Height

HP Part Number Millimetres Inches Price

5060-8739 881 31/2 $38.00
5060·8740 132.6 51/. $41.00
5060-8741" 177 7 $39.00
5060-8742 221.5 83/. $45.00
5060-8743 2659 101/2 $47.00
5060-8744 310.4 121/. $52.00
"Also used to rack mount Combining Kits HP 1051A & 1052A shown above.

Rack Mounting Kits, HP 5060-8739 to 5060-8744
With these kits all Hewlett-Packard products in full rack-width cabi

nets of the integral side frame-handle style (see HP 1051A, 1052A, Com
bining Cases above) can be easily prepared for rack mounting. Each kit
contains two flanges, a filler strip, and mounting screws.
Rack Mounting Kit Ordering Information



CABINET ACCESSORIES
System 1 - Slide Kits, Fans, Joining Brackets, Cases
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Rack Mount Slide Kits and Cabinet Adapters
By removing the side handle of full width system I cabinets, rack

mount slides can be attached for easy access to internal space. Both
tilting and non-tilt are available, while max. load factor is 31.7 kg (70
lb). The cabinet adapter plate attaches to the handle recess then to
the slide. Slide kits include four angle brackets which mount to rack
rails with front-to-back nominal spacings of 24, 26 and 28-inches.

Remove Handles
and Feet

Attach
Adapter

Mount
Slides

Joining Bracket Kits, HP 5060-8541 to
5060-8545

These kits join HP System I instruments of the same width and
length into easily handled single stacks. Each kit consists of two
brackets, mounting hardware and trim. They are available to fit the
three most common instrument depths:

Rack Mount Slide Kits, HP 1490-0713 to
1490-0720

HP Part Slide Cabinet Extension
Number1 Type Depth Length Price
1490-0713 fixed All Sizes 482.6 (19)2 $140.00
1490-0714 fixed All Sizes 635.0 (25)3 $160.00
1490-0715 tilting 279.4 (II) 482.6 (19)2 $220.00
1490-0716 tilting 406.4 (16) 482.6 (19)2 $230.00
1490-0717 tilting 279.4 (II) 533.4 (21)3 $280.00
1490-0718 tilting 406.4 (16) 558.8 (22)3 $245.00
1490-0719 tilting 482.6 (19) 635.0 (25)3 $220.00
1490-0720 tilting 558.8 (22) 635.0 (25)3 $205.00
1. Cabinet Adapters, below, must be added to slides
2. Slide's stationary mounting depth: 406.4 (16)
3. Slide's stationary mounting depth: 558.8 (22)

HP Part Number
5060-8541: 279 mm (II in.) EIA panel depth
5060-8543: 406 mm (16 in.) EIA panel depth
5060-8545: 480 mm (19 in.) EIA panel depth

Price
$96.00

$108.00
$120.00

Cabinet Adapters

HP Part No. Name
1490-0722 Adapter plate for 88.9mm H(3'h in.)

cabinets
1490-0721 Adapter plate for 133mm H(5'14 in.)

and higher cabinets

Price

$135.00

$260.00
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Control Panel Covers, HP 5060-8766 to
5060-8771

A series of control panel covers equipped with carrying handles are
available for full rack width instruments. These covers protect instru
ment front panels and make rack mounted instruments tamper-proof.

One of these covers, the HP 5060-8768, fits both the HP 1051A
and the HP 1052A Combining Case (previous page). Other covers
are available to fit the six modular enclosures with front panel heights
ranging from 88.1 to 310.4 mm (3'12 to 12'14 in.). Cover locks securely
to front handles.

Module Instrument Cases, HP 11075A,
11076A

Rugged, high impact plastic instrument cases for HP System I 1h
module instruments. Instruments can be operated, stored or carried in
this splashproof case. Storage compartment for power cord in rear of
case is accessible through a removable hatch. Front lid contains ade
quate storage space for cables, test leads, etc. The dual purpose tilt
stand also serves as a carrying case handle. The HP 1I075A holds
instruments 203 mm D (8 in.); HP 1I076A carries modules up to 279
mm D (11 in.).

HP Part Number
5060-8766: 88.1 mm (3'12 in.) EIA panel height
5060-8767: 132.6 mm (5'14 in.) EIA panel height
5060-8768: 177 mm (7 in.) EIA panel height
5060-8769: 221.5 mm (8 3J4 in.) EIA panel height
5060-8770: 265.9 mm (10'12 in.) EIA panel height
5060-8771: 310.4 mm (12'14 in.) EIA panel height

Price
$270.00
$235.00
$270.00
$330.00
$350.00
$430.00

HP Part Number
11075A: Module Instrument Case
11076A: Module Instrument Case

Price
$297.00
$327.00



TRANSIT CASES
Rugged Protection for Instruments

Typical System II Transit Case

Hewlett-Packard transit cases are rugged protective outer shells
for use when instruments must be frequently transported or used
away from laboratory conditions. HP cases protect your instruments
from hostile environments, shock, vibration, moisture, and impact
while providing a secure enclosure for shipping. The cases are molded
from a structural composite which is 65% lighter than aluminum, yet
which provides excellent strength and durability. Tests of the compos
ite show tensile and compressive strength exceeding 33,000 PSI and
flexural strength exceeding 45,000 PSI.

Typical Uses
Transit cases are a necessity whenever equipment is frequently

transported from one operating location or test site to another, or is
shipped for testing and calibration. Transit cases are particularly val
uable for instruments used by service and repair personnel. For exam
ple, telephone companies frequently use transit cases for the
instruments they use to repair line faults. Transit cases are also valua
ble when instruments must be transported over rough roads, or are
used in dusty environments or outdoors.

Product Detail
HP transit cases are pressure molded of an extremely strong and

light fiberglass and resin laminate which provides an excellent
strength to weight ratio. All cases seal tightly with O-ring gaskets and
clamping latches. They are rainproof under the test conditions of
MIL-STD-108. Carrying handles are conveniently placed, and fold
flat when not in use.

Transit cases are typically provided with foam cushions that are
designed to cradle the instrument securely. Maximum protection is
provided against damage from handling, dropping, or crushing. The
cushion inserts are typically molded polyurethane, or are fabricated
from slabs of polyurethane or polyethylene flexible foams. Each
case/cushion unit is designed as its own shock and vibration damping
system.

Hewlett-Packard's standard transit cases provide effective protec
tion from all but the most abusive treatment. To ensure maximum
protection for your instrument, transit cases are also available in ver
sions that meet the specified requirements of MIL-STD-108, MIL-T
21200, MIL-T-28800, MIL-T-4734, and MIL-C-4150.

Removable swivel casters are available as an option on certain HP
transit cases. These cases are identified with an asterisk (*) in the case
selection tables on pages 752 and 753.

How to Select the Proper Transit Case
Transit cases are available for almost all HP instruments. If you

are ordering a case for one of HP's 80 most popular instruments and
computation products, you can use the quick cross-reference table be
low. To order a case for any other instrument, please refer to "Accu
rate Measurements Assure Proper Fit" and use the tables for
ordering System I and System II style cases.

HP Product Number to Transit Case Number Cross Reference

1630A 9211-1294 3586A1B/C 9211-2650 5334A 9211-2642 8640B 9211-0839
1645A 9211-1289 3702B 9211-1294 5342A 9211-2682 8642A1B 9211-2661
1725A 9211-2459 3710A 9211-1293 5340A 9211-1292 8654A 9211-1895
1740A 9211-2459 3730A 9211-0839 5343A 9211-2682 8654B 9211-1290
1741A 9211-2459 3964A 9211-2557 5345A 9211-1296 8656B 9211-2661
197B 9211-2675 3968A 9211-2557 5423A 9211-2661 8660AlC 9211-2662
262X Series 9211-4677 432A1B 9211-1318 59306A 9211-2667 8662A 9211-2662
264X Series 9211-4676 435B 9211-1318 59313A 9211-2671 8663A 9211-2662
2671G 9211-2649 436A 9211-2667 59401A 9211-2682 8671A 9211-2661
2673G 9211-2649 438A 9211-2676 7475A 9211-2655 8672A 9211-2661
2816A 9211-1315 4145A 9211-2663 82509B 9211-4684 8673B 9211-2661
334A 9211-1289 4191A 9211-2663 8350B 9211-2649 8673C/D 9211-2663
339A 9211-2643 4192A 9211-2663 8403A 9211-1292 8683A1B 9211-2655
3325A 9211-2655 4328A 9211-1318 8405A 9211-1293 8684A1B 9211-2655
3336A1B/C 9211-2655 4935A 9211-1290 8445B 9211-1292 8754A 9211-2661
3406A 9211-1315 4937A 9211-1289 85B 9211-4120
3455A 9211-2654 4945A 9211-2650 8505A 9211-2665 8756A 9211-2656

3456A 9211-2654 4951B 9211-1290 8555A 9211-2671 8901A1B 9211-1293

3466A 9211-2666 4953A 9211-2644 8565A 9211-2656 9826A 9211-2662

3561A 9211-2459 4955A 9211-2663 8566A 9211-1297 9836A 9211-2652'

3562A 9211-2663 5061A 9211-1294 8568A 9211-2655 9836A 9211-2662'

3577A 9211-2663 5065A 9211-0839 8614A 9211-0839 9876A 9211-4679

3582A 9211-2656 5150A 9211-2673 8616A 9211-0839 'Top half
3585A 9211-2663 5345A 9211-1296 8620C 9211-1289 'Bottom half



Instrument Cabinet System Styles
Hewlett-Packard produces two styles of cabinet systems: System I

and System II. The most visible difference is handle configuration; the
handles on System I instruments are a part of the instrument side
frame, and project at 90 degrees from the instrument face. The han
dles on System II modules also project at 90 degrees from the instru
ment face, but are not a part of the instrument frame, are easily
removable, and are turned outward at the handle grip. Each of the
cabinet styles requires a different cushion insert configuration. This
difference makes it important to order your case from the correct se
lection table.

Transit Case Styles
Each transit case is coded according to its style in the following

tables: Valise (V), hinged with the handle opposite the hinge; Transit
(T), a completely removable cover with a handle at each end; and
Valise Transit (VT), a hinged transit case with a handle opposite the
hinge and a handle at each end. Each case is designed and manufac
tured in the style which best suits the configuration of its instrument.
If a style other than the standard is more appropriate for your appli
cation, a special case can be ordered.

Typical valise transit (VT) style case

Typical valise (V) style case

TRANSIT CASES
Rugged Protection for Instuments

Typical transit (T) style case

Special or Custom Transit Cases
When HP began providing standardized cases, it was understood

that there would be certain instruments that would not fit into the
standard cases. For that reason, special or custom cases are available.

Proper fit is very important in protecting your instrument, and the
dimensional measurements of your instrument are critical. It is rec
ommended that when ordering a custom case you provide your Hew
lett-Packard sales office with the instrument's exact height, width,
and depth, the serial and model number, and any other pertinent in
formation that may affect the design of the case or cushions. In de
signing your own case, you may wish to have additional space
available for the protected storage of materials necessary for your
instrument's on-site operation. Space can be provided for storing
powerjdata cables, operating supplies, accessories, additional printed
circuit boards, and documentation or manuals. All specifications and
measurements should be on hand when discussing your needs with a
representative from your local HP sales office.

Colors
HP transit cases are produced in "Hewlett-Packard Pearl Gray

Cabinet," a standard color used in whole or in part on a majority of
the instruments HP produces. Transit cases in any other color must
be a special order at additional cost.

Accurate Measurements Assure Proper Fit
To assure proper fit, each instrument must be measured carefully.

The three measurements necessary are:
WIDTH: The distance across the entire body of the instrument, not
including rack mounting accessories. Instruments set up to be rack
mounted require special cushion designs (custom transit cases).
DEPTH: The depth of the instrument from the front panel face to the
rearmost projection at the back of the instrument. On a System II
instrument add two inches if the instrument has handles.
HEIGHT: The actual instrument height from the base to the top of
the cabinet.

The selection tables include American standard and metric mea
surements. The addition of any options, accessories, or standoff de
vices will affect the instrument's overall configuration and must be
taken into consideration when ordering a transit case.



TRANSIT CASES
Rugged Protection for Instruments

Typical full module System I style cabinet

System I Cabinet Style Transit Cases
Full Module Width Instruments
Instrument Width - 16.75 in. 425.5 mm

Instrument Depth - 11.25 in. 285.8 mm
Inst. Height HP Part Price

In. mm Style Number 1·4 5·49
3.50 88.9 VT' 9211-1288 $370 330
5.25 133.4 VT' 9211-1289 $380 340
7.00 177.8 VT' 9211-1290 $390 360
875 222.3 T' 9211-1291 $4:0 380

Instrument Depth - 16.25 in. 412.8 mm
Inst. Height HP Part Price

in. mm Style Number 1·4 5·49
3.50 88.9 VT' 9211-1292 $400 370
5.25 133.4 VT' 921 H)839 $420 380
7.00 177.8 VT' 9211-1293 $430 390
875 222.8 VT' 9211-1294 $430 390

10.50 2667 T' 9211-1295 $430 390
1225 3112 T' 9211-1313 $450 410

Instrument Depth - 19.25 in. 489.0 mm
Inst. Height HP Part Price

in. mm Style Number \·4 5-49

5.25 133.4 VT' 9211·1296 $440 400
7.00 177.8 VT' 9211·1735 $450 410

Instrument Depth - 22.25 in. 565.2mm
Inst. Height HP Part Price

In. mm Style Number \·4 5·49
12.25 311.2 T 9211-1297 $480 430

'Removable casters are an option.

Two-thirds Module Width Instruments
Instrument Width - 10.50 in. 266.7 mm

Instrument Depth - 11.00 in. 270.4 mm
Inst. Height

I I
HP Part

I Price
in. mm Style Number \·4 5·49

6.5 165.1 I V I 9211·1895 I $330 300

Half Module Width Instruments
Instrument Width -7.75 in. 196.9 mm

Instrument Depth - 8.00 in. 203.2 mm
Inst.Height

I I HP Part
I

Price
In. mm Style Number \·4 5·49
6.5 165.1 I V I 9211-1316 I $300 270

Instrument Depth - 11.00 in. 279.4 mm
Inst. Height I I HP Part I Price

In. mm Style Number \·4 5·49
6.5 165.1 I V I 9211·1315 I $310 280

Instrument Depth - 16.00 in. 406.4 mm
Inst. Height I I

HP Part I Price
in. mm Style Number 1·4 5·49
6.5 \65.1 I V I 9211-1734 I $330 300

Typical full module System II style cabinet

One-third Module Width Instruments
Instrument Width - 5.125 in. 130.2 mm

Instrument Depth - 8.00 in.1 203.2 mm
Inst. Height

I I
HP Part

I
Price

In. mm Style Number 1·4 5·49
6.5 165.1 I V I 9211-1317 I $290 260

Instrument Depth - 11.00 in. 279.4 mm
Inlt. Height

I I
HP Part

I Price
in. mm Style Number \·4 5-49
6.5 165.1 I V I 9211-1318 I $300 270

System II Cabinet Style Transit Cases
Full Module Width Instruments
Instrument Width - 16.75 in. 425.5 mm
Instrument Depth - 15.25 in. 387.4mm

Inst. Height HP Part Price
In. mm Style Number \·4 5-49
3.50 88.9 VT 9211·2642 $430 390
5.25 133.4 VT 9211·2643 $430 390
7.00 177.8 VT 9211·2644 $430 390
875 222.3 VT 9211-2645 $430 390

10.50 2667 T' 9211·2646 $430 390
12.25 311.2 T' 9211·2647 $430 390

Instrument Depth - 18.25 in. 463.6 mm
Inst. Height HP Part Price

In. mm Style Number \·4 5·49
3.50 889 VT 9211-2648 $480 430
5.25 133.4 VT 9211-2649 $480 430
7.00 177.8 VT 9211-2650 $480 430
875 222.3 T' 9211·2651 $480 430

10.50 2667 T' 9211-2652 $480 430
12.25 311.2 T' 9211-2653 $480 430

Instrument Depth - 21.50 in. 546.1 mm
Inst. Height HP Part Price

In. mm Style Number 1·4 5·49
3.50 88.9 VT 9211-2654 $520 470
5.25 133.4 VT 9211-2655 $520 470
7.00 177.8 VT 9211-2656 $520 470
875 222.3 T' 9211·2657 $520 470

10.50 2667 T' 9211-2658 $520 470
12.25 311.2 T' 9211-2659 $520 470

Instrument Depth - 24.50 in. 622.3 mm
Inst. Height HP Part Price

in. mm Style Number \·4 5·49
3.50 88.9 VT 9211-2660 $550 500
5.25 133.4 VT 9211-2661 $550 500
7.00 177.8 T' 9211·2662 $550 500
875 222.3 T' 9211-2663 $550 500

10.50 2667 T' 9211·2664 $550 500
1225 311.2 T' 9211-2665 $550 500

'Removable casters are an option.



Typical System II half module instrument

System II Cabinet Style Transit Cases (Continued)

TRANSIT CASES
Rugged Protection for Instruments

Typical System II quarter module instrument

Half Module Width Instruments
Instrument Width - 8.50 in. 215.9 mm
Instrument Depth - 9.75 in. 247.7 mm

Inst. Height HP Part Price
in. mm Style Number 1·4 5·49

3.50 88.9 V 9211-2666 $330 300
5.25 133.4 V 9211-2667 $330 300
7.00 177.8 V 9211-2668 $330 300
8.75 222.3 V 9211-2669 $330 300

10.50 266.7 V· 9211-2670 $330 300
Instrument Depth - 12.75 in. 323.9 mm

Inst. Height HP Part Price
in. mm Style Number 1·4 5·49

3.50 88.9 V 9211-2671 $390 350
5.25 133.4 V 9211-2672 $390 350
7.00 177.8 V 9211-2673 $390 350
8.75 222.3 V 9211-2674 $390 350

10.50 266.7 V 9211-2675 $390 350

Instrument Depth - 15.75 in. 400.1 mm
Inst. Height HP Part Price

in. mm Style Number 1·4 5·49

3.50 88.9 V 9211-2676 $400 360
5.25 133.4 V 9211-2677 $400 360
7.00 177.8 V 9211-2678 $400 360
8.75 222.3 V 9211-2679 $400 360

10.50 266.7 V 9211-2680 $400 360
Instrument Depth- 18.75 in. 476.3 mm

Inst. Height HP Part Price
in. mm Style Number 1·4 5·49
3.50 88.9 V 9211-2681 $400 360
5.25 133.4 V 9211-2682 $400 360
7.00 177.8 V 9211-2683 $400 360
8.75 222.3 V 9211-2684 $400 360

10.50 266.7 V 9211-2685 $400 360
-- Removable casters are an option.

Quarter Module Width Instruments
Instrument Width - 4.125 in. 104.8 mm

Instrument Depth - 9.75 in. 247.7 mm

Inst. Height HP Part Price
in. mm Style Number 1·4 5·49

3.50 88.9 V 9211-2686 $280 250
5.25 133.4 V 9211-2687 $280 250
7.00 177.8 V 9211-2688 $280 250

Instrument Depth - 12.75 in. 323.9 mm
Inst. Height HP Part Price

in. mm Style Number 1·4 5·49

3.50 88.9 V 9211-2689 $290 260
5.25 133.4 V 9211-2690 $290 260
7.00 177.8 V 9211-2691 $290 260

Instrument Depth -15.75 in. 400.1 mm

Inst. Height HP Part Price
in. mm Style Number 1·4 5·49

3.50 88.9 V 9211-2676 $400 360
5.25 133.4 V 9211-2677 $400 360
7.00 1778 V 9211-2678 $400 360

Field installed swivel caster kit. HP part number 1490-0913



OPERATING CASES
Rugged Protection for Instruments

Exploded view of an Operating Case with an instrument and
drawer ready for mounting.

Operating Cases
Hewlett-Packard operating cases are rugged protective enclosures,

used when instruments are transported and used on-site. They are
constructed of the same pressure molded fiberglass/resin laminate as
Hewlett-Packard transit cases. Hewlett-Packard's standard hard
ware provides excellent protection from damage and the elements.
Conveniently placed handles fold flat when not in use. Front and back
covers seal with O-ring gaskets and clamping latches. All transit cases
are rainproof under MIL-STD-l 08.

Interior Configuration
Operating cases are equipped with shock mounted aluminum

frames that accept any standard 19-inch rack mounting instrument
(EIA-RETMA standard), up to the height of the frames. Most full
sized instruments and modular combinations of instruments can be
rack mounted in one of our operating cases. The frame arrangement
and the ability to remove the front and back covers allows the conve
nience of operation without removing the instrument. As a result, the
instrument can be set up for operation with a minimum of delay. At
the same time, environmental protection is afforded. Both Hewlett
Packard System I and System II cabinet styles can be mounted in
operating cases (including System I module combining cases).

Rack mounting offers a number of conveniences. Total systems
configured of individual instruments and accessories can be combined
in one or more operating cases. Patch cable, HP-IB, and HP-IL con
nections can be left in place within the case, so that instruments are
ready to be put into use with a minimum of delay.

Sturdy drawers that accommodate various HP accessories and
operating supplies are available in three sizes, and come with
smooth operating ball bearing slides.

Elastomeric shock mounted frames provide outstanding shock
and vibration attenuation. A set of standard shock mounts can
be prOVided for any equipment weight and fragility.

Accessories and Options
A number of accessories and options are available to provide maxi

mum flexibility. Drawers are available in three heights so that small
accessories, supplies, and tools can be kept inside the case with the
instrument (cut foam cushions can be designed to accommodate any
of these items). Aluminum skids, stacking feet, internal power recep
tacles, and many other items are available as options on special or
ders, or as accessories for customer installation when ordered
separately.

How to Order
Operating cases, like transit cases, are ordered through your local

HP sales office. Because of the wide variety of options available and
the number of configurations possible, it is recommended that you
discuss your needs with an HP representative before you order.



Heavy duty removable caster and mounting plate

Operating Case Selection Guide

Case Width = 24.00 in.l609.6 mm (standard)
Case Depth = 28.50 in.l723.9 mm (standard)

Nominal Rack Instrument Weight
Height maximum minimum Case Height HP Part Price

in. ISO Ibs kg Ibs kg in. mm Number 1 4 ~49

5.25 3U 75 34.0 20 9.1 10.75 273.1 9211-1302 !1.:,50 1.080

8.75 5U 75 34.0 20 9.1 15.20 3861 9211-1303 L ..+50 1.160

1050 6U 130 59.0 30 13.6 1700 4318 9211-2635 $:i:{)'~) 1.320

12.25 7U 130 59.0 30 13.6 18.87 479.3 9211-1163 $1. 7:;0 1.400

14.00 8U 130 59.0 30 136 2050 520.7 9211-1241 $1800 1.4S0

15.75 9U 130 59.0 30 136 2225 565.2 9211-1242 \:800 I.4S0

19.25 1lU 130 59.0 30 13.6 25.75 6541 9211-1244 ~' 800 1.4S0

2100 12U 250 113.4 50 22.7 28.00 711.2 9211-1245 }l 800 1.4S0

22.75 13U 250 113.4 50 22.7 29.75 755.7 9211-2636 11.800 1.450

24.50 14U 250 113.4 50 22.7 3150 800.1 9211·1911 12.200 USO

26.25 15U 250 113.4 50 22.7 33.25 844.6 9211·2637 $Zooe 1.600

28.00 16U 250 113.4 50 22.7 35.00 889.0 9211·2638 $]':00 USO

29.75 17U 250 113.4 50 22.7 36.75 933.5 9211·2639 $' 200 usa
3150 18U 250 113.4 50 22.7 38.50 9779 9211·2640 $UOO usa
33.25 19U 250 113.4 50 22.7 40.25 1022.4 9211·1713 $2.200 USO

4725 27U 320 1452 70 318 53.88 1368.6 9211·2641 $2.700 21S0

Standard Features

Inner rack frame with provision for infinitely adjustable T-bar instru
ment support bracket. Standard 20" depth.

Inner rack frame with RETMA hole pattern drilled in rear rails.

Special Features Available
A. Mating feet for stacking one case on top of another.
B. Special color. Please specify.
C. Modified inner rack frame depth. Standard depth
20" from front panel mounting surface to rear surface
of frame. This option includes an appropriate change in
the overall depth of the enclosure. Please specify de
sired inner frame depth. Maximum 23", minimum 12".
D. Chassis track C-300 instrument slide pair to mount
on either side of inner frame using RETMA hole pat
tern drilled in front and rear rails.
E. Special shock mounts for unusual instrument
weights. Please specify weights.
F. Increased front cover depth. Maximum depth 6".
Please specify.
G. Increased rear cover depth. Maximum depth 6".
Please specify.
H. Latches recessed into the surface of the case.
I. Handles recessed into the surface of the case.
J. Hermetically sealed case tested by the hot water
method.
K. MIL-C-4150 certification with the exception of de
sign and preproduction testing. Case will have in
creased wall thickness, hardware anodized to military
specification, and will be hermetically tested using the
hot water method.
L. Automatic pressure relief valve.
M. Addition of four permanently mounted, 3'/2" diame
ter swivel casters.
N. Addition of four removable, 3Y2" diameter swivel
casters. Also available in kit form.
O. Addition of two aluminum hat-section skids to the
case bottom.
P. Addition of lift rings to either side of the case.
Q. 31/2 H (88.9 mm) Drawer with ball bearing slides.
R. 51/4 H (133.4 mm) Drawer with ball bearing slides.
S.7 H (177.8 mm) Drawer with ball bearing slides.
T. Pair of T-Bar instrument support brackets.
U. AC power receptacle strip with four outlets mounted
on bottom rear of inner rack frame. Power cord I meter
(3' 3") long. NEMA connectors.

Accessories (when ordered separately)
9211-1164 3Y2 H (88.9 mm) Drawer with ball bearing
slides.
9211-1165 5'/.! H (133.4 mm) Drawer with ball bear
ing slides.
9211-11667 H (177.8 mm) Drawer with ball bearing
slides.
0950-0122 AC power receptacle strip with four outlets
mounted on bottom rear of inner rack frame. Power
cord I m (3.3') long, NEMA connectors.
9211-1173 Pair T-Bar instrument support brackets.
1490-0913 Caster kit, four removable 31fz" (88.9 mm)
swivel casters. For transit cases only. Recommended to
be removed before transit.
5081-5831 Operating Case Latch
5081-5832 Aluminum hat section skids (2) for case
bottom
5081-5834 Caster kit, four removable 3'/2"
(88.9 mm) swivel casters. Heavy duty for Transit or
Operating Cases. Recommended to be removed before
transit.

$50
$40

$300

$90

$40

$250

$250

$250
$90
$90

$290

$50
$120

$250

5120

550
5330
$350
$370

530
550

$380

5400

$480

$50

$4(,
5llD

$775 each
$155

$300

Standard color: pearl grey cabinet.

Manual pressure relief valve.

On request, cases can be fabricated that meet the environmental
requirements of Military Specifications. Specifications other than
military are subject to change without notice.



X-RAY EQUIPMENT
Scientific and Industrial X-Ray Systems

Model 43855A Option A02

Faxitron'O' Cabinet Systems
Radiography, the art and science of making
pictures with X-rays, has an important place
in modern technology. It is one of the major
nondestructive test methods available to in
dustry, provides an indispensable tool in sci
entific investigations and is a valuable aid to
law enforcement agencies. Hewlett-Packard
makes a major contribution to these activi
ties with X-ray equipment that offers a "bet
ter way" through advanced technology and
design. This equipment makes radiographs
easier and safer to take.

Industrial Inspection
Industrial quality control and inspection pro
cedures, especially in the field of electronics,
benefit from nondestructive testing by radi
ography. The advantages of a testing method
which does not harm the test objects are obvi
ous. Radiography, therefore, offers benefits
in design engineering, incoming inspection,
production quality control, product reliabili
ty and failure analysis. X-rays are used to de
tect misregistration or plate-thru problems in
multi-layer P.C. boards; porosity, poor sub
strate bonding and wiring or lead location in
transistors and integrated circuits; voids and
other encapsulation problems in potted com
ponents; and solder balls or other defects in
sealed relays.

Die casting is another industry that bene
fits from the nondestructive aspects and abil
ity to "see inside" provided by radiography.
Porosity, gas voids, tramp metal inclusion
and other common defects can be easily de
tected and the cause determined. Expensive
machining time can be avoided for castings
found to be defective through X-ray inspec
tion. The integrity of welds, alignment of
connectors, inspection for proper assembly
and mechanical defects are further examples
of tests which radiography performs for in
dustry. The benefits of X-ray testing are re
duced production costs, better quality
assurance and product safety. The results are
increased profits.

Medical Applications
HP Faxitron Cabinet X-ray Systems are
used by the medical profession for specimen
radiography in support of diagnostic surgical
procedures and in biological research. Speci
men radiographs of biopsy samples are corre
lated with preoperative mammograms, for
example, and in the evaluation of mastecto
my specimens. Typical research applications
include microradiography of thin bone speci
mens and microangiographic studies of vas
culature.

Scientific Applications
Oceanography, geology, marine biology, pa
leontology, pathology, botany, forestry and
agricultural research are a few examples of
scientific disciplines that use X-rays. Appli
cations range from the study of the interior
anatomy of fossils to determining the viabili
ty of seeds.

These are among the many applications
served by HP Faxitron Cabinet X-ray Sys
tems. They offer a unique combination of
high quality radiographic capability, sim
plicity of operation and convenience of use
which is expanding the capabilities of scien
tific and industrial concerns throughout the
world.

HP 43700 Series Flash X-Ray
Systems
High-speed (flash) radiography is used to re
cord and study dynamic events where inter
posed material, smoke, flame, debris, or
pressure variations exclude the use of high
speed cameras. Typical events include ballis
tics, shaped charges, explosives, behind-ar
mor studies, shock waves in solids, aerospace
phenomena, and crash-injury studies.

The basic performance requirement of a
flash X-ray system used for the study of tran
sient mechanisms is to provide high resolu
tion radiographs with exposure times short
enough to eliminate motion blur. HP series
43700 flash X-ray systems produce X-ray
pulses of sub-microsecond duration and are
designed specifically for "stop motion" radio
graphic applications. All HP 43700 series
systems utilize the same basic components,
the same electrical theory, and are modular
in concept. Standard systems include 150
kV, 300 kV, 450 kV, I MV, and 2.3 MV
models.

An HP basic single "channel" flash X-ray
system, composed of a pulse generator, high
voltage power supply, cold-cathode field
emission X-ray tube, and associated controls,
provides a single radiograph per event. Addi
tional pulserIX-ray tube sets (add-on chan
nels) may be combined with the initial single
channel system to provide multiple-channel
"systems." Multiple channel systems may be
of identical output voltage or may use varied
output voltage pulserItube combinations.

For specific information and consultation
regarding HP X-ray systems, contact Hew
lett-Packard, 1700 S. Baker Street,
McMinnville, Oregon 97128. Telephone
(800) 952-2212.



FREE PUBLICATIONS
Aids to Selecting, Using & Maintaining HP Products

HP offers a variety of free publications to
help you choose the HP products that best fill
your needs, to help you benefit from applica
tions knowledge acquired by users inside and
outside of HP, and to help you maintain your
HP products. These publications range from
new-product announcements, catalogs, prod
uct family brochures, and single-product
technical data through application notes,
product notes, and programming aids to serv
ice notes and general maintenance periodi
cals. Since the number and types of
publications vary with product type, an out
line of available publications organized by
product type is provided below for your con
venience.

Instruments and Systems
Product Information
Measurement/Computation News
Data Sheets and Brochures
Catalogs

Instruments Direct
DC Power Supplies
Recorder Supplies
Coaxial & Waveguide Measurement

Accessories
Digital IC Tester Program
DesignCenter magazine

HP Journal
Application Information
Application Notes
Product Notes
Programming Notes
Service Information
Service Notes
Bench Briefs

Computers, Peripherals &
Calculators
Product Information
Computer Advances
Measurement/Computation News
Data Sheets & Brochures
Catalogs

Computer Users Catalog
HP Journal

Application Information
Application Notes
Application Briefs

Medical
Product Information
Advances for Medicine
Data Sheets & Brochures
HP Journal
Application Information
Application Notes

Analytical
Product Information
Data Sheets & Brochures
HP Journal
Application Information
Application Notes

Components
Product Information
Catalogs

Diode and Transistor Designer's Catalog
Optoelectronics Designer's Catalog
Microwave Integrated Products

Data Sheets
HP Journal
Application Information
Application Notes
Application Bulletins

Measurement/Computation News
Six times a year M/C News brings you an

nouncements of HP's latest electronic mea
suring instruments and their accessories;
personal, desktop, and larger computers,
their software, peripherals, and accessories;
opto-electronic and semiconductor compo
nents; and new no-charge literature such as
catalogs and application notes.

Computer Advances
Published every two months for decision

makers, Computer Advances communicates
results-oriented application stories from ev
ery sector of HP. Computer Advances also
provides information on new computers, soft
ware, peripherals and services.

Advances for Medicine
Advances for Medicine is a quarterly mag

azine that presents articles demonstrating
the contributions of HP medical products to
medical productivity, quality patient care,
and efficient healthcare management.

DesignCenter
DesignCenter is published quarterly for

users of HP 64000 Logic Development Sys
tem products. This full-color magazine fea
tures customer application stories,
announcements of new HP 64000 products,
and interesting research projects from the
University Associates Program.

Application Briefs, Bulletins,
and Notes

These aids to solving your measurement,
computation, and design problems offer the
benefit of the applications research and expe
rience of both HP customers and HP engi
neers. Some are tutorial, others describe
how-to procedures.

Product Notes
Product Notes augment the Operating and

Service Manuals supplied with HP electronic
instruments by providing information on va
rious topics that include specifications and
characteristics, operation and use, applica
tions and performance.

Programming Notes
Programming Notes provide product-spe

cific information on the use and operation of
instruments in HP-IB systems. Some notes
address the needs of inexperienced users and
cover basic operation of an HP-IB instru
ment using a specific HP desktop computer.
Others address the needs of experienced
users.

Application Note Index
The AN index lists and describes the con

tents of all Application Notes, Programming
Notes, and Product Notes on electronic in
struments, instrument systems, and solid
state components.

Hewlett-Packard Journal
Published monthly to communicate tech

nical information from the laboratories of
HP to all of the fields served by HP, the Jour
nal contains descriptions of current hardware
and software products as well as more gener
al information such as advances in technolo
gy.

Service Notes
Service Notes contain product-specific

service information for HP's electronic in
struments. Subjects include product im
provements, modifications, and procedures
for troubleshooting, maintenance, and re
pair. Service Notes are published as appro
priate throughout the life of a product. All
new Notes are announced in Bench Briefs.

Bench Briefs
Bench Briefs provides those who maintain

HP instruments with timely information that
has both specific and general application.
Subjects include troubleshooting tips and de
scriptions of new technologies, components,
tools, and equipment. Also, new Service
Notes are listed in Bench Briefs as they be
come available.

How to Obtain Free
Publications

To obtain any of the publications de
scribed on this page, contact your nearest
Hewlett-Packard office. Locations of HP of
fices are listed on the back pages of this cata
log.

HP offices are also your best source of cur
rent information on the topics covered by
Application Briefs, Application Bulletins,
Application Notes, Product Notes, and Pro
gramming Notes.



ORDERING INFORMATION
Shipping, Prices, and Terms of Sale

Communicating With HP
Hewlett-Packard is committed to provid

ing convenient local support and the best pos
sible attention to customer needs on a
worldwide basis. There are more than 100
sales and support offices in the U.S. and some
220 sales and support offices and distributor
ships in 70 other countries; a listing of these
offices starts on page 774.

Your entry point to the resources of Hew
lett-Packard is through the local HP office
nearest you. Our sales representatives and
order support specialists there are well
equipped to provide you with pre-sale assis
tance in product selection, as well as related
business information such as current product
availability and price delivered to your
location.

Most HP sales offices are tied into a so
phisticated intra-company communications
system. This not only means prompt trans
mission of orders to any HP product respon
sible division-it also speeds the flow of
regular messages among HP sales offices and
factories. The objective, of course, is to pro
vide the fastest possible response to your
product interests.

Budgetary Prices
Price information which may be supplied

with this catalog provides you with helpful
budgetary guidance.

Please call your nearby Hewlett-Packard
sales office to determine a product's delivered
price.

Prices furnished with this catalog are net
prices prevailing at the time of printing.
Hewlett-Packard reserves the right to change
prices, and those prices prevailing at the time
an order is received will apply.

Quotations and Pro Forma Invoices
Destination prices and other details you

may need to know before ordering can be
quickly obtained via telephone. Just call your
nearest HP office.

If you are an international customer re
quiring formal paperwork such as pro forma
invoices or quotations, please contact the
Hewlett-Packard office or representative
serving your area. Exportation or importa
tion assistance is also available.

Placing Your Order
Hewlett-Packard people at the sales office

nearest you will be pleased to provide assist
ance in selecting the HP equipment most ap
propriate to your needs, and to help you pre
pare your order.

The information in this catalog will, in
many cases, be sufficient for you to decide to
buy a particular HP product. In those in
stances, a telephone call to the nearest HP
office will provide you with (I) information
on product availability, and (2) the product's
price.

HP wants to be sure the product delivered
to you is exactly the one you want. Therefore,
when placing your order, please specify the
product's catalog (model, accessory, or part)
number, as well as the product's name. Be as
complete as possible in specifying exactly
what you'd like, including standard options.

In the event you want special features or
capabilities such as different color or a non
standard power line voltage, ask your HP
sales representative about availability and
cost of these "specials" first-and then, to
prevent misunderstandings, include special
instructions and specification details with
your order.

'Terms 01 Sale
Inside the USA: Hewlett-Packard's stand
ard credit terms for established customers in
the USA are net 30 days from invoice date.

Leasing and extended financial terms are
available. However, the associated costs are
not included in any product prices furnished
with this catalog. Your nearby HP office will
be pleased to discuss your requirements and
work with you in setting up an appropriate
program.
Outside the USA: terms for orders placed
on Hewlett-Packard Company by customers
outside the USA are irrevocable letters of
credit or cash in advance-unless other
terms have been previously arranged. Please
contact authorized Hewlett-Packard inter
national subsidiaries or distributors regard
ing terms for orders placed with them.

J.S .. GOlfCllime.,t Saies
Some products in this catalog are covered

on GSA federal supply schedule multi-award
contracts.

Product Cil~r.ges
Although product information and illus

trations in this catalog were current at the
time it was approved for printing, Hewlett
Packard, in a continuing effort to offer excel
lent products at a fair value, reserves the
right to change specifications, designs, and
models without notice.

Shipping MeUH;ds
Inside the USA: shipments to destinations
in the USA are made directly from factories
or local warehouses. All prices include HP
standard transportation and routing to any
U.S. destination. If a different shipping
method is needed, we will gladly ship to satis
fy your requirements. In this case, the ship
ment will typically be sent freight collect.
Outside the USA: shipments to destinations
outside the USA are made from the appro
priate Hewlett-Packard facility by either
surface or air, as requested. Sea shipments
usually require commercial export packaging
at a nominal extra charge.



CUSTC~iViER SUPPORT
General Information

THE APPLICATION LIFE CYCLE

Getting Ready
Implementation Planning
• Application and Operator
Training • Site Survey and
Preparation. Information
Gathering

When the System Arrives
Hardware & Software
Delivery. Racking, Cabling
and Installation • Functional
Test Design and Coding

Putting the System to
Productive Use
Application & Test Design
• Program Coding· Program
and Test Documentation
• Fixture Installation • Staff
Training

Planning and Evaluation
Needs Analysis and Require
ments Definition • Authoriza
tion and Financing· System
and Support Specifications
• Cost of Ownership Analysis
• Vendor Selection
• Equipment Order

Keeping the System
Productive
System Calibration &
Preventative Maintenance
• Remedial Maintenance
• System Software Updates
and Support • Supplies
Availability

Your HP system implementation can be viewed as an application "life cycle". Each step
of this cycle provides an opportunity to improve the use of your instruments or com
puters to increase productivity. Whether you are in the decision, implementation or sus
tained operation phase of your application life cycle, HP can provide the tools,
knowledge, experience and support to ensure success

Extending System Life
System Expansion or
Reconfiguration • Hardware
Upgrades and Refurbish
ment • System Software
Upgrades. Application Soft
ware Performance Improve
ment • System Replacement

If you wish to design your own support
program you may select the services you need
from the product descriptions which follow.
Or, if you prefer HP to configure a support
plan for you, just contact your local HP sales
office.

Hewlett-Packard can be your partner in
success. From your first consideration of an
application solution through the entire life
cycle of your system's implementation and
use, HP stands behind your success with a
complete range of worldwide support serv
ices. Choose Hewlett-Packard as your part
ner in success and you are assured of state-of
the-art hardware, software and support pro
ductivity.

We want you to be successful with your
HP solution. So we've designed flexible sup
port that can be tailored to meet your indi
vidual productivity needs

HP support helps you to quickly realize the
full potential of your HP solution:

*Customer Education provides you with
the expertise to take full advantage of your
system's advanced technology and capabili
ties so you can become more productive fast
er.

*Application Consulting helps you imple
ment your HP solution quickly and smoothly,
and to customize systems solutions to meet
your own unique needs.

*Hardware support helps minimize pro
ductivity interruption for maintenance and
calibration so that you can prolong your sys
tem's useful life.

*Software support ensures that your sys
tem software is as current and productive as
possible so you can maintain your competi
tive edge.

When you purchase HP equipment and
support together, you are purchasing a com
plete productivity solution.
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Sup!wn
At Hewlett-Packard, we understand that

achieving the best results from a measure
ment or computer solution involves much
more than just purchasing the right equip
ment. That's why we are a world leader in
customer support and satisfaction.

When Pertormi:lnce IS M(~a!>lm~d by
Results"" "

Success in today's business environment
depends on obtaining high productivity from
both people and equipment. Selecting the
right measurement and/or computer system
is essential to achieving proper results.

Introduction



CUSTOMER SUPPORT
Customer Education

Training For Your Success
Proper knowledge of computing and elec

tronic measurement techniques and system
capabilities will make you more productive.
HP Customer Education is designed to be a
cost-effective method of quickly acquiring
the knowledge and skills necessary to obtain
maximum success with your HP solution.

With HP Customer Education you can
gain a competitive advantage by minimizing
start-up delays due to insufficient under
standing of your system or its operation.
Training can also acquaint you with new ap
plications and operating techniques which
can significantly improve your productivity.

Learn More ...
HP Customer Education provides you

with an in-depth understanding of advanced
technology and operating techniques. Stu
dents will learn more in an HP class than
they could reasonably expect to learn by
spending the same amount of time teaching
themselves.

Learn Faster . ..
HP Customer Education is an intensive

learning experience. Courses are designed to
teach you quickly and efficiently how to use
your equipment in new and productive ways.

Course material is presented in a logical
and businesslike manner so that students can
quickly assimilate vital information. No time
is wasted on "salesy" presentations - the stu
dent's time is fully devoted to learning.

Learn Better . ..
The structured learning environment pro

vided in an HP training course allows for full
retention of course materials. A student will
find that he or she can more quickly apply
principles learned in a class, instead of trying
to constantly learn through hit-or-miss ex
perimentation.

The courses introduce key concepts and
principles through illustrated study materials
and lectures. Students then apply what they
have learned through hands-on exercises and
labs. In this way principles are immediately
reinforced through actual use.

... For Your Success
In today's fast-paced business environ

ment, gaining the most productivity from
your people and equipment is essential to
your success.

HP Customer Education can help you
achieve this success. Choose from the com
puter and/or instrument courses described
below, or contact your local HP Sales Office
and ask for a copy of our free course catalog.

HP-IB Systems Oriented
The courses below will help you integrate

various HP instruments into your own HP
IB configured system, and then help you gain
maximum value from their operation.

HP-IB Instrument Programming
With HP 1000 E/F Series
Controllers

This three-day, hands-on training will
teach you how to enhance the measurement
power of your instruments by coupling them
to an HP 1000 E/F Series computer. Learn
how to program, monitor and implement a
complete HP-IB system. To attend this
course, order HP 50016E.

HP-IB Instrument Control Using
Series 200 BASIC

This five-day lab-oriented course will en
able you to set up and customize an HP-IB
system to do various automatic test or mea
surement/control tasks. You will learn to
create and document HP-IB programs by ap
plying structured programming techniques
using HP Series 200 Desktop Computers. To
attend this course order HP 500 II B.

HP 1980B Waveform Measurement
System Training

This two-day lab-oriented course will
speed your ability to make completely auto
mated time domain measurements using the
HP 1980B Oscilloscope in conjunction with
the HP 1900A Waveform Measurement Li
brary and HP 9826/9836 controllers. You
will learn measurement algorithms and data
structures that measure waveform voltage
and timing parameters, and be able to create
custom applications programs. Ask for
course HP 1980B+24A.

HP 6944A Multiprogrammer User's
Course

This three-day course teaches you how to
make measurements and perform stimu
lus/response or control for automation appli
cations using the HP 6944A and the HP 85
computer. The course emphasizes practical
applications and extensive hands-on experi
ence with this important system component.
Ask for HP 6944A+24D.

Logic Related Courses
Today's microprocessor technology de

mands high logic development and analysis
skills. HP offers a variety of courses to meet
your needs in this important technology.

HP 64000 Logic Development
Concepts and Measurements

To increase your productivity with the HP
64000 System, HP offers a group of courses.

The HP 64000 System Concepts and Mea
surements course teaches general system op
eration and capabilities including emulation.
Ask for HP 64100A+24D.

HP 64000 System Pascal
Programming

HP offers two courses to help you use Pas
cal on your HP 64000 System. HP 64000
System Pascal Programming Course is a
three-day introduction to the language using
HOST Pascal. HP 64000 Pascal
Microprocessors Course is a two-day appli
cations oriented session designed to improve
your microprocessor productivity using Pas
cal. If you are a software engineer, ask for
HP 64000 System Pascal Programming
Course. Also ask about HP 64000 Pascal
training for specific microprocessors.

Advanced Timing/Hardware
Analysis Training

This one-day course teaches the concepts,
applications and configurations of timing
analysis using an HP 64600S 8-channel tim
ing analyzer. You will learn to identify and
solve timing related problems, understand
the interaction of the timing and state mod
ules, and theories and effects of skew and
asynchronous triggering. Ask for HP
64600S+24F.

Software Performance Analysis
Training

This one-day course will help you simplify
your complex software development process
using the HP 6431 OA Software Performance
Analyzer. You will learn to measure memory
activity and evaluate program activity, as
well as determine time distribution of a mod
ule's execution and transitions, and evaluate
Intermodule Bus measurements.

This course will help streamline all phases
of your software development. Ask for HP
6431 OA+ 24A.

HP 1630 Logic Analysis
Measurement Techniques

This one-day lab-intensive course offers a
systematic approach to problem solving us
ing state, timing and software performance
analysis with the HP 1630 logic analyzer.
You will learn to match appropriate mea
surement techniques to specific problems us
ing the interactive state and timing
capabilities of the HP 1630. Ask for HP
1630A/D+24A.



CUSTOMER SUPPORT
Customer Education

Board Test Courses
The accurate testing of IC boards is cru

cial to the productivity of many businesses.
HP offers a variety of board test courses
designed to enhance your use of HP board
test equipment.

HP 3060A, 3061A, 3062A User's
Course

This ten-day course presents the knowl
edge necessary for testing analog and hybrid
circuits with the HP 3060A/6IA/62A board
test systems. Included is software instruction
on the HP Series 200 Desktop Computers,
the Board Test Language (BTL) and the In
Circuit Program Generator (IPG). Time is
spent on testing philosophies involving
shorts, in-circuit and functional testing as
well as semiconductor tests, guarding, phase
synchronous detection, digital testing and
signature analysis. Ask for HP 3060A/
61A/62A Board Test System User's Course.

HP 3065 Board Test System User
Training

This two-week course provides detailed
programming and operating instruction for
the HP 3065 board test system. Topics cov
ered include system software and program
development, board test topology, in-circuit
testing digital scanner hardware, test lan
guage and test structure. Also included are
reviews of BT BASIC, test optiminzation,
fixturing, data logging, networking links and
IPG II. Ask for HP 3065C+24D Training.

RF & Microwave Related
Courses

HP's RF & Microwave related courses
provide you with practical training for your
measurement applications.

Basic Measurements Using the HP
8510 Network Analyzer System

This three-day, lab-intensive training will
allow you to better apply the HP 8510 to
your needs. You will learn microwave and
network analyzer fundamentals, system op-

eration, maintenance and self-test, as well as
error correction, time domain and advanced
operating techniques. This training will allow
you to quickly take full advantage of the ad
vanced capabilities of the HP 8510 Network
Analyzer. Ask for HP 8510+24D Training.

HP 8566A18568A Spectrum
Analyzer Operation

This four-day program will help accelerate
the integration of your HP 8566A or HP
8568A into automatic test systems. You will
learn to effectively use signal acquisition and
process capabilities; as well as how to analyze
and optimize accuracy, sensitivity, dynamic
range and resolution in a system environ
ment. To attend this training, order HP
8566A/8568A+24D.

Additional Instrumentation
Courses

HP offers a number of other courses to
help you understand instrumentation appli
cations and to help you use your HP equip
ment more effectively.

Data Acquisition and Control
Fundamentals

This three-day course is a hands-on intro
duction to the basic principles and concepts
of data acquisition and control. After an
overview of various system types, you will
learn the techniques needed to measure vari
ous physical phenomena such as temperature
and pressure. To gain a deeper understand
ing of what data acquisition and control au
tomation can do for you, ask for HP 50015A.

HP 4955A Protocal Analyzer User
Training

This one-day lab-intensive course is built
around the concept of a short tutorial on
troubleshooting techniques, immediately re
inforced by gaining hands-on experience
with the HP 4955A Protocol Analyzer. You
will learn to configure the analyzer for char
acter-oriented and byte-oriented protocols,
custom data codes, and Level 2/Level 3 trig
gers. Ask for HP 4955A+24A Training.

HP 8180A/8182A Operating and
Programming Techniques

These courses will teach you how to use
and program the HP 8180A Data Generator
and HP 8182A Data Analyzer to perform
basic propogation delay, set-up and hold time
measurements for devices under test. The
format of this course allows for maximum
hands-on activities so that you will gain real
time practice in operating the instruments
and developing programs.

Other Test & Measurement
System Courses

HP offers many more courses for electron
ic instrumentation, and others are being de
veloped all the time. If you are using HP
Semiconductor Test Equipment, look for HP
4062B Operating and Programming Training

and HP 9430A Memory Test System Train
ing. Other useful courses include HP 8409C
Automatic Network Analyzer User's Course
and HP 55280A Basic, and HP 55283A Ad
vanced Laser Measurement System Training.

Computer Systems
Customer Education

HP also offers a comprehensive range of
training courses for the HP 3000, HP 1000,
HP 9000 and HP Series 100 and HP Series
80 computers. These courses cover a variety
of application and operation subjects so that
you can use your computer systems as effi
ciently as possible.

Of particular interest to engineering ori
ented applications are:

*HP-UX curriculum for UNIXTM users,
programmers and system administrators

*Engineering applications on the HP 9000
Series, including Fundamentals of EGS/200
and Advanced EGS/200

*HP 1000 Series process monitoring and
control, statistical quality control and auto
matic test systems programming courses

In addition, HP's computer systems cur
riculum includes a wide variety of software
courses designed to help your business - from
data base management and quality decision
management to advanced graphics and fi
nancial analysis.

Also available are fundamental and ad
vanced computer system maintenance
courses to help your inhouse maintenance
team sharpen their technical skills.

Ordering Information
HP's flexible computer and instrument

systems training courses allow you to create a
customized training plan. To help you meet
your training needs, your HP representative
will work with you to develop the proper
training curriculum for your particular situa
tion.

To enroll in any of the courses listed here,
or to obtain more information on these and
the many other courses HP offers, just con
tact your local HP Sales Office. They will
provide you with complete course details, lo
cal class schedules and registration informa
tion.

UNIX is a US trademark of Bell Laboratories



CUSTOMER SUPPORT
Application Suppot'~

Application Support
• Industry Leader
• Worldwide, Quality

Support
• Extensive Experience
• One-Vendor Solution

Hewlett-Packard's applications consulting
experience can be yours. Trained systems
and applications experts are available to
work with you to develop customized solu
tions to your unique needs. Choose from
among the programs described below for test
and measurement and data process
ing/computing solutions to your application
requirements.

Instrument Application Serv:v.'
for Measurement Systems

When you purchase a test or measurement
system, you want to make sure that the pay
back starts quickly. HP's Instrument Appli
cation Service (HP 5600B) provides assis
tance in developing your staff to ensure the
most effective use of your system. Instrument
Application Service (lAS) features the ex
pertise of an HP Systems Engineer trained in
your application area, and can be tailored to
meet your own specific needs.

Customizf.'d Trt4inm',1
Improves UliIizat!Ofl

If your application requires training that
falls outside the scope of HP's formal train
ing courses, our Systems Engineer (SE) can
provide customized training to fit the de
mands of your particular application.

An HP SE skilled in your application area
will work with you to determine the topics to
be covered and the structure of the material
to be presented. The training can cover basic
system startup and operational techniques or
can include more advanced material on your
application. Each day of SE training could
save your staff several days of startup time
and could improve your overall capabilities
and operating efficiency.

J'\pplicalion Support
:C;peeds Solutions

Even if you require assistance beyond
training, lAS can help. Under lAS, an HP
SE can provide application support designed
to help you achieve the highest possible level
of success with your HP ATE, data acquisi
tion board test, logic development, or other
system.

:-,:ystem Level Expertise
.nt;wases Productivity

If you have an existing measurement or
test system and have partially or fully devel
oped software or fixturing, lAS can help you
fine tune the final implementation. An SE
will travel to your site and work with you to
analyze system performance parameters and
make recommendations to help optimize per
formance.

mreractive Help
The interactive nature of lAS allows for

maximum flexibility to improve your produc
tivity. Since your needs determine the best
mix of training, application advice or per
formance evaluation, an initial discussion
with your HP representative will help define
how lAS can benefit you. Our SE will then
perform any research and preparation neces
sary.

The services provided by lAS are flexible
and can be purchased in increments of one
day (plus preparation time) or in larger
blocks spaced out over longer periods.

i;:,~lp!ication Development and
~mplementationServices for
Measur·ement Systems

Whether you are a small test lab or a large
production facility, start-up time can be un
productive time. All new system installations
have associated set-up and application pro
gramming time. HP wants you to quickly ob
tain use of your HP-IB, data acquisition,
circuit test, or other HP products. Applica
tion Development and Implementation Serv
ices (AD&I) offers you the most rapid and
cost-effective method of getting your system
into production. AD&I provides all or part of
initial application development and program
coding for your system.

Problem··Solving Experts
HP's System Engineers are experi

enced with test and measurement systems
and in solving application problems. Our SE
will work with you to identify the procedures
needed for your initial application. The SE
can also develop the software and prepare
your staff to maintain the package upon im
plementation.
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AD&I is a flexible service which is tailored
to your needs. Applications problems are
solved using an incremental approach which
helps in the development of clear project
checkpoints and division of responsibility for
each phase.

The project specification is structured so
that both HP and you are ensured of success
upon completion. The SE will work with you
to design and specify the system's application
software. You benefit from the SE's experi
ence in software development and receives a
detailed document including:

- a flow chart of the system controller appli
cation package

- a description of how the subsystems inter
act, and combine to meet overall require
ments

- fixturing specification

- acceptance test procedure specification for
each of the tasks, software sub-systems,
and the completed system
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With the Project Specification, the cus
tomer knows exactly what is being pur
chased. And mutually agreed upon
acceptance criteria assure project completion
with a minimum of "hassles". With AD&I,
you get minimized and controlled project
costs, increased in-house expertise, and de
creased future maintenance costs for custom
er configured systems. And the quality of
your applications implementation is maxi
mized.

Application Project Centers
for Computer and
Instrument Applications

Applica tion Project Centers represent
HP's commitment to ensuring that all your
unique business requirements are met. They
provide you with a comprehensive range of
project services.



From Idea to Solution
When combined with HP products and

support services, your ideas are transformed
into quality solutions. HP can provide the
hardware and application software and,
through an Application Project Center, pro
vide many services to assist in your system's
implementation.

The Project Center Approach to
Quality Solutions

The Definition Stage incorporates system
analysis, functional and design specifica
tions, and HP's consulting resources. A writ
ten proposal includes hardware, software,
traimng, and support issues. The Software
Development Stage integrates HP's experi
ence, use standards, and productivity tools
with subcontract management. This results
in custom software development which inter
faces to computers and instrumentation. This
is especially important to customers who
want to augment HP standard application
products while maintaining a single vendor
approach to implement the project.

A detailed Custom Implementation Plan is
then created which pulls together all the pre
ceding work with HP's special support serv
ices. It incorporates HP's implementation
services for software products and addresses
all the customer's training and support needs.
It may include customized education which
is specific both to the application and to the
envIronment in which it IS being implement
ed.

Through a Working Partnership
HP's project team is a unique combination

of people, expertise, equipment, and systems.
The HP team works with your project team
to develop and implement a quality solution.

Application Project Center services, cou
pled with HP's hardware and application
software, gives HP the ability to provide the
high quality, single source vendor that your
company deserves.

HP-ASSIST for Computer
Applications

Helping your people use computer appli
cations successfully is the goal of HP
ASSIST. Implementation of application
software requIres good planning, training,
and a systematic approach to project man
agement. At all these stages, HP-ASSIST
helps your people obtain results.

CUSTOMER SUPPORT
Applications Support

More than Just InstaHatior.
To integrate application software into

your daily operations, your people must un
derstand how to use the system to its fullest
capabilities. HP-ASSIST helps people adjust
to changes in their computerized environ
ment.

Saves You Tlme and Money
HP-ASSIST uses a systematic approach

to implementation. You can reduce applica
tion software integration time. Your people
learn the most efficient operatingJrocedures
from the start, which helps avoi problems
once the system is in operation.

Teamwork Works
Successful implementation requires team

work. Your project team provides a clear un
derstanding of how your business functions.
We add our specialized skills. This combina
tion results in productive solutions.

Planning for Success
HP-ASSIST consists of three phases. Cus

tomer Application Analysis is the key to the
rest of the project implementation. This
phase involves an analysis of your current
business procedures. A written analysis doc
uments how the application will be used to
meet your needs. In the Implementation
Team Training phase, a customer Project
Team is formed. An HP project manager will
provide the team with an overview in plan
ning and project management. Once a solu
tion is agreed on and a Project Team is in
place, HP and the customer will work togeth
er to implement the solution. This Project
Implementation Assistance phase involves
developing a detailed Implementation Plan,

training end users, and monitoring the effec
tive execution of the plan.

On-Going Services
After your application is implemented,

HP's on-going hardware and software sup
port services make sure your computer sys
tem continues to operate smoothly and
effectively.

Solutions Backed by Services
HP is committed to high quality solutions

backed by high quality implementation serv
ices.

How to Order
To learn more about application support

services, contact the nearest HP sales office
or talk with your HP Sales Representative.



CUSTOMER SUPPORT
Software Support

• Broad Range of Services World
wide

• Flexible Options to Suit your Bud
get

• Assured Lasting Value for your HP
Computer Products

Software Support
Your investment in system software

doesn't end with the purchase of an instru
ment or computer system. It continues as you
develop or improve programs specific to your
application needs. Through HP's software
support services (available for computers and
specific instrument systems), you will gain
valuable tools to keep your system software
and programmers operating at peak efficien
cy.

Real Benefits
Software support allows you to stay cur

rent with changes in system software. Access
to an HP Systems Engineer means that pro
grammers save time during test develop
ment. Above all, software support can help
you stay competitive. Because software sup
port keeps you constantly informed of soft
ware changes, additions and enhancements,
your system's operation cannot become out
moded.

Flexible Services
Because we realize that individual needs

vary between users as well as over time, HP
offers several types of software. We offer
training courses, predefined and unstruc
tured consulting assistance, and a variety of
support agreements as well as assistance on a
time and material basis.

Software Support Agreements
Our software support agreements provide

the initial and ongoing technical information
your staff requires. The assistance provided
can range from documentation updates to
personalized technical assistance, depending
on the urgency and complexity of your needs.
You can adapt your selection of services to
meet the changing requirements of your
computer system over time.

Account Management Support
(Computers Only)

This service provides the expertise of an
account-assigned support representative who
gets to know you and your system. This in
depth knowledge of your situation allows our
representative to make recommendations for
managing your software with maximum ef
fectiveness. It also contributes to prompt re
medial action when necessary.

Telephone access to the Response Center
is an integral part of this service. The Re
sponse Center provides an almost immediate
response to urgent questions and a response
within two hours to all others.

If on-site assistance is needed to identify a
problem or develop a workaround, it is also
included in this level of support. Additional
ly, you receive all support materials necessa
ry to stay current with changes and
improvements in HP software.

Response Center Support
(Computers and Selected Instruments)

Response Center Support provides help
from experienced professionals via the tele
phone. Teams of support engineers respond
to urgent questions almost immediately and
answer other questions within two hours. If
on-site assistance is needed, it is available on
a time and material basis. With Response
Center Support, all of the software support
materials necessary to maintain your system
at current levels are included.

Software Materials Subscription
(Computers and Selected Instruments)

If you want to stay current with develop
ments in your system's software and are ex
perienced on the use and operation of the
software, then Software Materials Subscrip
tion (SMS) is for you. With SMS you will
automatically receive Software Updates.
These include improvements to software per
formance, additional software elements, res
olution of specific anomolies, and increases in
software capabilities.

You will receive Reference Manual Up
dates, Software Status Bulletins, and a Us
er's Newsletter-all of which contain
information on the use, application, configur
ation, and developments in HP software. For
computers, this subscription is an integral
part of both Account Management Support
and Response Center Support, but is also

available separately. On-site assistance can
be obtained on a time and material basis.

Custom Support Plan
(Computers Only)

For additional assistance beyond the level
provided by Account Management Support,
we offer our Custom Support Plan. You work
with your support representative to define the
exact combination of services which will
meet your needs. For consulting, reviewing
or coordinating on a regular basis, this plan
allows you to project all your software sup
port needs in advance.

Support to Cover Multiple
Systems

If you have several systems under a single
System Manager, various optional services
can be added to your support program to pro
vide coverage for them at a significant cost
savings.

Time And Material Service
HP software support assistance is also

available on a time and material basis for
purchase as needed.

How to Order
When expert technical support is impor

tant to the ongoing success of your applica
tion, consider HP's software support services.
Details on software support availability and
on ordering software support may be ob
tained by contacting your HP Sales Repre
sentative.
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Hardware Support

Hardware Support
• Flexible and Comprehensive Service

Plans
• Personalized Service
• Factory Trained Service Personnel

Hardware Support for Your
Productivity

You will gain a powerful tool when you in
vest in the engineering quality of HP prod
ucts. Yet simply choosing productive HP
products is often not enough to maintain
your increased productivity. High perform
ance equipment demands high performance
maintenance in urder to sustain your produc
tivity. At HP, we use our more than 40 years
of engineering experience to design hardware
support services that match the quality and
performance of our computer and measure
ment systems.

A Spectrum of Hardware Support
Services

There's a complete spectrum of support
products for you. If you want cost-effective
Maintenance Agreements that offer insur
ance-like protection, or per-incident service
at low standardized prices, we have a plan for
you. If you need on-site service for your sys
tems, or fast return to HP service for your
components, HP offers a plan for you. If you
need instrument repair only or just calibra
tion backup for your cal lab, or both-there's
a plan which fits your needs.

Hardware Maintenance Services
All HP computer and measurement prod-

ucts can be covered by one of HP's mainte
nance agreement services. These services as
sure continuous operation and availability at
a standard monthly charge. They are provid
ed by highly trained Customer Engineers and
include travel, labor, and parts. You can se
lect from a variety of services, depending on
your requirements for response time, cover
age hours, and cost.

Full Service Agreements allow you to re
duce downtime by eliminating quotation and
approval required with per-incident services.
Agreements also save you the risk of having
to finance unusually costly repairs, and the
fixed yearly charge gives you a known,
budgetable service cost.

The first two services listed below (SSMS,
BSMS) are Full Service Agreements. A Cus
tomer Engineer (CE) is assigned to your ac
count. The CE becomes familiar with your
environment and takes personal responsibili
ty for managing your system maintenance
program. Preventive maintenance is per
formed on a regular basis, scheduled in ad
vance, to maintain your system at its
optimum performance specifications.

Standard System Maintenance
Service

This agreement provides coverage from
8 a.m. to 9 p.m. Monday through Friday (ex
cluding HP holidays). This coverage allows all
scheduled maintenance services to be per
formed after normal working hours. Custom
ers within 100 miles of a Support Responsible
Office will receive an on-site visit within 4

hours. Extended coverage options can provide
service up to 7 days per week, 24 hours per day.

Basic System Maintenance
Service

This service provides economical coverage
from 8 a.m. to 5 p.m. during the normal
workweek (excluding HP holidays). If you
are located within 100 miles of a Support Re
sponsible Office, this service offers next-day
response for on-site visits. Longer response
times are offered beyond 100 miles. (Im
proved response time and After Coverage
Hours service are also available at additional
cost on a per-incident basis.) Desktop com
puters configured with system peripherals
gain the account management and system
support essential for these configurations.
Desktops used in standalone situations can
be covered under workstation services.

For Measurement Systems
Full Service Agreements A Full Service
Agreement (Standard or Basic Maintenance
Service) offers a number of practical advan
tages (see Full Service Agreement section).
You can obtain the benefits ofrepair and cal
ibration services at a cost savings compared
to purchasing the services separately.
Calibration Agreements Calibration
Agreements provide checking of instrument
specifications by performing all the tests
specified in the Performance Test Section of
the Instrument Manual. A certificate of con
formance verifying that the equipment meets
HP's published specifications and that the
measurements are traceable to NBS or
equivalent standards body is provided.

Instrument Repair Center
Agreement

When you purchase an Instrument Repair
Center Agreement, you receive many of the
same benefits described under our Full Serv
ice Agreements. Agreements are available to
provide repair service, calibration service or
both on return to HP bench. When your in
strument arrives at one of our conveniently
located Instrument Repair Centers around
the world, it is given priority response and at
tended to by a skilled bench technician. All
labor and parts required to perform the serv
ices are included.
Per-Incident Instrument Repair If your
maintenance needs are more limited, or if
you prefer to manage your own maintenance
program, HP Instrument Repair Center per
incident services offer you cost-effective
maintenance.

Standard repair and calibration prices
have been established for some 700 current
instruments, These standard prices cover
routine repair and calibration of HP instru
ments that break down in normal use. Even
though our maintenance effort may vary
from incident to incident, the work quality
and prices remain standard.
Warranty Services After installation, HP
provides on-site maintenance services for all
hardware initially purchased with the system
for a 90-day warranty period. If you
purchase a maintenance agreement when
your computer system is installed, you will
receive that level of service during the entire
warranty period at no additional charge.
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For Computer Systems
Workstation Services
Refer to the Personal Computer section for
informa tion on maintenance services
designed for terminal, personal computers,
plotters, and printers used with your system.
While some of these products can be covered
under your system maintenance agreement,
it is usually more economical to obtain work
station coverage for them.

System Installation Services
When you purchase an HP computer or mea
surement system, support services begin even
before your system is installed. A Customer
Engineer routinely provides site planning,
site environmental survey, and installation
services. This advance planning ensures the
sustained, reliable operation of your system.

Per-Incident Maintenance
Time and Material Service is available for
HP computer systems not covered by a main
tenance agreement. When you purchase this
service, you receive a three-day response dur
ing coverage hours of 8 a.m. to 5 p.m., Mon
day through Friday, excluding HP holidays.
You will be billed for all travel, parts, and
labor involved in the service call.

Cooperative Support Services
Self-support is an expensive support solu

tion. However, you may have the very large
installed base of HP computer equipment
and the technical expertise needed to make it
cost-effective. If you meet these qualifica
tions, HP has several services under the Co
operative Support Program to meet your
needs.

Customer Maintenance Training is avail
able for the HP 3000 Series 40 and 44, the
HP 1000, HP desktop computers, and select
ed peripherals associated with these prod
ucts. A balance of theory and practical
experience provides customers with the skills
needed to troubleshoot, repair, and maintain
these products to the major subassembly lev
el.

Hardware Subscription Service furnishes
current service information for products cov
ered by Cooperative Support. It includes a
monthly newsletter for prompt notification of
changes to maintenance procedures, periodic
bulletins for procedural changes not yet in
cluded in manual updates, service manual
updates and revisions, and a quarterly news
letter for current schedules and other infor
mation of HP's maintenance training
program.

Technical Assistance Service provides
access to the HP Customer Engineering Or
ganization through phone-in consulting. It
also includes all the features of Hardware
Subscription Service to keep you current on
procedures and training schedules. In addi
tion, this service provides an account
assigned Customer Engineer to ensure that
you are making the most effective use of all
HP hardware services.

The Assembly Exchange Program
offers customers who perform their own
maintenance a fast, economical method of
exchanging defective assemblies for refur
bished ones. The modular design of our prod
ucts enables the easy removal of the defective
assembly and the easy installation of its re
placement. In addition, the refurbished as
sembly is automatically updated to the latest
revision level.

HP Service Locations Worldwide
HP maintains computer sales and support

offices in more than 30 countries around the

world. Refer to the listing of addresses at
the back of this catalog for specific
information. Selection is easy!

Whatever your level of need, our hardware
support program offers you an appropriate
level of service. For your computer service
needs use the convenient Service Selection
Guide on the next page to compare features
and benefits. Then contact your local HP
sales office for additional information on the
service you require. Your HP sales represent
ative can likewise help you choose the proper
service level for your instrument and instru
ment system needs.
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Hardware Maintenance Services (Cont.)

• Wide range of service offerings

Computer Service Selection Guide

SERVICE

SUMMARY
PRIORITY NEXT DAY SCHEDULED COURIER CUSTOMER

GUS STANDARD BASIC ON-SITE ON·SITE ON·SITE RETURN RETURN
FEATURES SERVICE SERVICE SERVICE SERVICE SERVICE

Response time 3 Days Average
(or total

4 Hours 4 Hours' 1Day' 4 Hours' 1Day'
(scheduled

4 - 6 Days' 25 Days Total'
turnaround weekly

time) visit)

Coverage 24 Hours/Day 8 AM - 9 PM' 8 AM· 5 PM 8AM·5PM 8 AM - 5 PM 8AM-5PM 8AM- 5 PM
Hours (7 DayslWeek) (5·7 DayslWeek) (5 DayslWeek) (5 DayslWeek) (5 DayslWeek)

Relative Cost 1.6 1.0 0.8 0.8 0.5 0.25 03 0.25

Available only on new

Commercial
&current HP 3000

Systems
products

Recommended only
for critical applications

Small Business
Systems

Good for

Technical
manufacturing

Systems
systems needing
multiple shitt
coverage

System· Work·
Recommended Recommended

stations Re<:ommended Recommended
with purchase of

Recommended for
where CourierPersonal only on System only on System

spare units lor
maximum

Return Service isComputers & Console (P) Console economy
Terminals backup not available

Standalone
Workstations Recommended Re<:ommended

Recommended in
Recommended for

Personal & only on System only on System
critical applications

maximum
Desktop ConSQle (P) Console(P) economy
Computers

D NOT AVAILABLE NOT RECOMMENDED D RECOMMENDED

'Extended hours are available

'Within 100 miles of a Primary SRO

'Within covarage zonas specified. Call HP for coverage and availability.

'Total time varies according to your proximity to an FRC. Total time estimated here includes shipping time.
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Instruments Direct

• Hewlett-Packard products as close as your telephone
• A convenient approach to buying instruments
• A broad selection of instrument accessories

• Most orders ship within 24 hours of your call
• Catalog organized for easy reading and product ioca

tion
• In the U.S. call 800-523-2121 for your catalog

Instruments Direct is a new service from Hewlett-Packard, featur
ing a broad line of basic instruments, PC instruments and instrument
related items.

What Is the New Instruments Direct Service?
A catalog-sales service with broad selection, the convenience of tel

ephone ordering, and fast shipment. Only in the U.S.A at this time.

What Products Does Instruments Direct Offer?
Our 96-page catalog contains a wide variety of many of our most

popular HP basic instruments, our new PC instruments for use with
your HP, IBM or IBM-compatible personal computer, and instru
ment-related accessories, cables and adapters for your testing needs.
We support requirements from digital circuit troubleshooting to com
ponent evaluation and microwave adapters.

What Product Areas Do You Offer?
Basic Instruments, PC Instruments, Instrument Accessories,

Cables and Adapters, and Software and Controller Supplies. More
detailed information on these five catalog product areas appears on
the next three pages.

What Makes Instruments Direct Convenient?
Our toll-free ordering number is open from 9 am (East Coast time)

until 5 pm (West Coast time) in the U.S.A. All you need to place your
order over the phone is your credit card or a company purchase order
number. How could it be any easier?

How Soon Will My Order Ship?
Because our toll-free line connects you directly to the Instruments

Direct distribution center, where we carry an extensive inventory, we
ship most orders within 24 hours. We also have premium delivery
service available if you need it.

How Do I Get My Catalog?
It's as easy as placing an order with Instruments Direct. Call 800

523-2121 in the U.S.A. and request a catalog, or contact your local
Hewlett-Packard sales office.
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Basic Instruments
In this section of the catalog, we have included the most popular

and economical basic instruments. We offer digital multimeters, like
the reliable and field proven HP 3468A. We offer universal and fre
quency counters for operation up to 1.0 GHz. We've included the
popular HP 53l5A and the new HP 5385A.

Basic instruments includes our logic test family of logic probes,
pulsers and current tracers for board level troubleshooting. We also
carry logic kits that group these probes together in a portable package
for complete testing.

We also have instructional aids that will make your training pro
grams more effective. The HP 5036A Microprocessor Lab is a course
in a briefcase that will let you learn hardware, software and trouble
shooting at your own pace. We have video tapes on topics from "Un
derstanding Microprocessors" to "How To Solder."

We can meet your power supply needs with a broad selection of
both single and multiple output supplies. Our catalog shows detailed
performance information to make your selection easy.

If you need to record or analyze test results, we can help there as
well. We carry the HP 7475A Graphics Plotter, which provides hard
copy records of CRT data from selected HP instruments. Our Series
40 hand-held calculators, HP-7l B computer and associated software
will support both control and computation requirements when porta
bility and small size are important.

'J.'
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We have PC instruments, HP's new family of measurement mod
ules that take advantage of the PC on your bench. If you already own
a PC instrument system, we can help you expand it quickly and con
veniently with additional modules.

These instruments create simple, powerful, easy-to-use test and
measurement systems when interfaced with your HP 150 Touch
screen or IBM PC/XT/ AT. With them, you can create automatic
test systems on your bench for prototype testing, incoming inspection,
temperature monitoring, component evaluation and more. Modules
include a Digital Multimeter, a Digitizing Oscilloscope, a Function
Generator, a Universal Counter, a Dual Voltage D-to-A Converter, a
Relay Multiplexer, Digital I/O and a Relay Actuator.

The software uses English language commands which make pro
gramming simple. We have friendly, accessible, flexible software with
the ability to pass data to other software packages.

We also offer packaged systems for data acquisition. These pack
ages include all the key components to get up and running, including
software. You need only to add your own specific transducers to com
plete your system. We carry accessories to complete your system, in
cluding a systems power unit, a terminal block for the digital I/O
module, and a binder/slipcase to house applications software and ad
ditional PC Instrument manuals. A rack shelf is available which will
mount up to four PC Instrument modules and their power packs in a
standard 19-inch rack.
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Instruments Direct

Instrument Accessories
Instrument accessories are those small items that are essential for

productive use of your instruments. Our catalog has color photos and
clear descriptions of each item, organized to make the item you need
easy to find.

We have a large selection of accessories that expand the use of your
electronic counters, voltmeters, and logic testers. For example, we
have temperature, high frequency, high voltage and touch-and-hold
probes for your voltmeter. We also have test and calibration kits for
the HP 3577A Network Analyzer. We carry a wide selection of ac
cessories to help you get the most out of your component or LCR
measurement equipment, such as lead connectors, test fixtures and
DC bias controllers for products like the HP 4274A, 4275A, 406lA
and 4292A.

To support your HP MOOOS microprocessor development system,
we offer PROM programming modules for the popular PROMs and
EPROMs from most semiconductor manufacturers.

We also have accelerometers and hammer kits from a respected
manufacturer. These work with your HP 3561A, 3562A, 5423A or
5424A Signal Analyzers, as well as with other HP data acquisition
systems.

Our extensive selection of rackmount hardware is tied to a clear
step-by-step selection guide that makes ordering easy.

If you need batteries for your HP instrument, our catalog also
makes them available quickly and easily by phone within the U.s.A.

Cables And Adapters

When you need a cable or adapter. the project you're working on
cannot wait for weeks. This is one area where our ability to ship with
in 24 hours should be particularly important to you.

We stock a broad selection of general-purpose 50-ohm coaxial
cables, test leads and Type N, BNC, APC-3.5. SMA and SMC coaxi
al connector adapters to meet your measurement needs.

We stock HP-IB (IEEE-488) Interface Cables, including a right
angle version for tight spaces. These cables are designed to minimize
crosstalk and to maintain the IEEE specified I Mbit/second data
rate. We also have the HP 32703A HP-IB Extender which allows you
to locate system components up to 1000 meters away with no loss in
data transmission performance.

Shared Resource Management Cables will allow you to interface
several desktop computers with a single printer, plotter or disc drive.

We also have HP-IL System Cables that enable you to interface
our Series 70 handheld computers, Series 80 computers, and The
Portable (HP 110) to battery operated, low-cost peripherals and test
equipment for field use.

All of our cables and adapters have the high quality and reliability
you have come to expect from Hewlett-Packard.
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We've included software and controller supplies in our catalog to
make Instruments Direct a convenient place for you to buy from
Hewlett-Packard. We want any engineer or technician who is already
planning to order other accessories to be able to obtain all he needs
with one call. We carry a full line of floppy discs, microfloppies, and
mini data cartridges for HP disc and tape drives, all manufactured to
the industry's highest engineering standards.

We have cartridges and paper for Thinkjet, thermal and impact
printers, in addition to blank plotter paper, overhead transparency
and polyester films, 24-hour recording paper, fiber-tip pens and refill
able drafting pens for the most popular HP plotters.

We stock the most popular software packages to help you increase
the usefulness of your Series 80 Personal Computer, 200 Series Com
puter or The Integral PC. Among the packages we offer are circuit
design, circuit analysis, statistics, graphics, waveform analysis and
word processing.

We can also provide you with power line conditioners to improve
your equipment's efficiency and reliability when noisy environments
or weather disturbances cause line transients.

Nothing could be more convenient than a toll-free telephone call to
order the instruments, accessories, software and supplies you need,
particularly when the item you need will be shipped within 24 hours
of your call. Convenience means that you can place your order any
time between 9 am and 5 pm, no matter where you are in the U.S.A.
Being able to use your credit card or a company purchase order is also
convenient.

instlun1f·r-:;;·; ;!/te;,;]·;
The proof is our 96-page catalog. It's filled with a wide variety of

our most popular basic instruments, PC instruments, instrument ac
cessories, cables, adapters, batteries and software. We can help you
meet a wide variety of instrumentation needs.

When we say we ship most orders within 24 hours, we mean it. We
also have premium delivery service for those who need it.

il!strmn;"'~'; .~ f,",e""
Instruments Direct lets you order Hewlett-Packard quality over

your own telephone. Hewlett-Packard has been synonymous with
quality for over forty years.

Our catalog could prove to be one of the most useful items on your
desk. Call us today at 800-523-2121 in the U.S.A. and we'll send you
a catalog. Or call your local Hewlett-Packard sales office for a copy.
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Computer Supplies and Accessories

In the U.S.
Just give us a call at 800-538-8787 (in CA, AK, HI call 408-738

4133) and ask for a copy of our catalog. or contact your local HP Sales
Office and request publication #5953-2450 (D).

Outside the U.S.
In the following countries, call the fast-order direct phone lines listed

below and request the appropriate publication:
U.K #5953-2450UK
Germany #5953-2450GE
France #5953-2450FR
Italy #5953-2450IT

In Japan request publication #9301-0761 from your local HP sales
office.

In all other countries, ask your local HP sales office for publication
#5953-2450

Ask for a catalog today!---------------------------
The biannual Computer Users' Catalog provides a fast, easy way for

HP customers to shop for more than 2000 products. These products are
HP manufactured, tested or approved to operate at maximum efficiency
with HP equipment. Detailed descriptions, charts, full-color photo
graphs and equipment guides provide you with all the information nec
essary to select the best products for your application.

Information is easily accessible. Individual products can be located
within seconds by referring to one of three convenient indexes, or by
flipping to the appropriate catalog section:

• Data communications
• Cables, connectors and power
• Handbeld calculators and computers
• Personal computers and software
• Peripherals and terminals
• Furniture and accessories
• Printer supplies
• Plotters and supplies
• Magnetic media
• Publications and learning aids

Italy (02) 92-36-91
(06) 5-48-31

The Netherlands 020-470639
South Africa 802-5111

53-7954
28-4178

Sweden 08-7502027
08-7502028

Switzerland (057) 312254
United Kingdom 0734-697201
West Germany 07031-142829

07031-223133

In those areas not yet served by direct order telephone lines, orders
may be placed in the regular way through local HP sales offices.

Outside the U.S.
Special fast-order direct phone lines for computer supplies are now

available in many countries (including those listed below). This phone
service offers on-line price and availability information, as well as fast
order processing.
Australia (03) 8952645

(03) 8952615
(02) 8887712

Belgium Luxembourg ....... (02) 7623200
Canada

Toronto local 416-671-8383
Ontario 1-800-268-3417
Quebec 1-800-387-3417
British Columbia 112-800-387-3154
other provinces 1-800-387-3154

France (6) 928-3264

The following are just some of the advantages of calling in your cata-
log order:

• Immediate confirmation of availability, pricing and delivery
• Quantity discounts and telephone specials
• Next day shipment
• Expedited shipment available (upon request, at extra charge)
• Three convenient payment methods

o net 30 for Direct Order Open Accounts
o Visa, Master Charge or American Express for phone orders
o Check, money order or credit card for mail orders.

Call Time Zone Ordering Hours

800-538-8787 Eastern 9AM - 8PM
(in CA, AK. HI Midwest 8AM -7PM
call 408-738-4133) Rocky Mtn. 7AM - 6PM

Pacific 6AM - 5PM

The Fast, Convenient Way to Order Products------------------

In the U.S.
Just call our Direct Phone Order Service any weekday during the fol

lowing hours:
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Support life, Service Publications, Warranty and Certification

Support Life - Maintaining Your Productivity
Hewlett-Packard fully supports all products for a minimum of five

years after production ceases, with selected products being supported
for a minimum of ten years. After the expiration of the specified sup
port period, HP will continue to offer support on a best effort basis. In
this way HP can help assure your ability to use your equipment pro
ductively for as long as possible.

Service Publications-·-Hejp You Maintain
Your Instruments

The Operating and Service Manual supplied with Hewlett-Pack
ard instrumentation contains maintenance, calibration, diagnostic
and repair procedures, with troubleshooting charts, circuit diagrams
and replacement parts lists. Most operating and service manuals,
manual updates, and Service Notes are now available on COSATI
standard, positive microfiche.

Bench Briefs, a periodic newsletter, has information to help repair
and maintenance personnel get maximum performance from Hew
lett-Packard instruments. It describes new Service Notes and other
company publications as they become available. To become a regular
subscriber, ask your lvcal HP office to place your name on the mailing
list.

Warranty--Confidenc:e m Cluality and Reliability
As an expression of confidence that our products will continue to

meet the high standards of reliability and performance that our cus
tomers expect, Hewlett-Packard products carry the following war
ranty:

HP hardware products are warranted against defects in materials
and workmanship. If HP receives notice of such defects during the
warranty period, HP shall, at its option, either repair or replace
hardware products which prove to be defective.

HP software and firmware products which are designated by HP
for use with a hardware product, when properly installed on that
hardware product, are warranted not to fail to execute their pro
gramming instructions due to defects in materials and workmanship.
If HP receives notice ofsuch defects during the warranty period, HP
shall repair or replace software media and firmware which do not
execute their programming instructions due to such defects. HP does
not warrant that the operation ofthe software, firmware or hardware
shall be uninterrupted or error free.

If HP is unable, within a reasonable time, to repair or replace any
product to a condition as warranted, Buyer shall be entitled to a re
fund of the purchase price upon return of the product to HP.

a. SUPPLEMENTAL STATEMENT: Supplemental statements
setting forth the duration and implementation of warranty and in
stallation are available for most product types. These statements, if
applicable to purchased products, are attached hereto and incorpo
rated herein.

b. DURATION AND COMMENCEMENT OF WARRANTY
PERIOD: The warranty period for each product is specified in the
supplemental statement ofwarranty and installation attached hereto
and incorporated herein. The warranty period begins either on the
date of shipment or, where the purchase price includes installation
by HP, on the date of installation. If Buyer schedules or delays in
stallation more than thirty (30) days after delivery, the warranty pe
riod begins on the thirty first (31st) day from the date ofshipment.

c. PLACE OF PERFORMANCE: Within HP service travel areas,
warranty and installation services for products installed by HP and

certain other products designated by HP will be performed at Buy
er's facility at no charge. Outside HP's service travel areas, warranty
and installation services will be performed at Buyer's facility only
upon HP's prior agreement and Buyer shall pay HP's round trip
travel expenses and applicable additional expenses for such services.

On-site warranty services are provided only at the initial installa
tion point. If products eligible for on-site warranty and installation
services are moved from the initial installation point, the warranty
will remain in effect only ifBuyer purchases additional inspection or
installation services at the new site.

Installation and on-site warranty services are available outside the
country of initial purchase only if Buyer pays HP international
prices. If Buyer transports a product from the country of initial
purchase without having paid HP international prices, any remain
ing warranty covers parts and labor only and applies only if the prod
uct is returned to HP. However, Buyer may obtain on-site warranty
service if the location is one where HP can normally provide on-site
service for the product and the Buyer pays HP established travel
charges. Service outside the country of initial purchase is subject to
the conditions regarding HP service travel areas and initial installa
tion point described above.

For product warranties requiring return to HP, products must be
returned to a service facility designated by HP. Warranties requiring
return to HP are not limited to the country ofpurchase. Buyer shall
prepay shipping charges (and shall pay all duties and taxes) for
products returned to HP for warranty service. Except for products
returned to Buyer from another country, HP shall pay for return of
products to Buyer.

d. LIMITATION OF WARRANTY: The foregoing warranty
shall not apply to defects resulting from:

I. Improper or inadequate maintenance by Buyer;
2. Buyer supplied software or interfacing;
3. Unauthorized modification or misuse;
4. Operation outside of the environmental specifications of the

product; or
5. Improper site preparation and maintenance.

THE WARRANTY SET FORTH ABOVE IS EXCLUSIVE AND
NO OTHER WARRANTY, WHETHER WRITTEN OR ORAL, IS
EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS
THE IMPLIED WARRANTIES OF MER-CHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES
The remedies provided herein are Buyer's sole and exclusive reme
dies. In no event shall HP be liable for direct, indirect, special, inci
dental or consequential damages (including loss ofprofits) whether
based on contract, tort, or any other legal theory.

Certification-lraceabilitv of Measurements
to Known Standards "

Products provided by Hewlett-Packard are thoroughly tested and
calibrated to meet their published specifications. A letter of Conform
ance (certifying that the product meets its published specifications to
the extent possible) is available upon request at the time of purchase.

Hewlett-Packard's calibration measurements are traceable to Na
tional Standards-the National Bureau of Standards in the United
States and to Standards authorities of comparable standing in other
countries of manufacture.



SALES & supr~OR1' OFFICES
Arran~~ed alphabE·rici:H:Y by (~(H.mtry

'HEI'l H\~lff::NATIONAL
c\.l!i:.AS
Hewlell-Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road
PALO ALTO, CA 94304
Tel: (415) 857-1501
Telex: 034-8300
Cable: HEWPACK

Product Line Sales/Support Key
Key Product Line
A Analytical
CM Components
C Computer Systems
E Electronic Instruments &Measurement Systems
M Medical Products
P Personal Computation Products
• Sales only for specific product line
.. Support only lor specific product line

IMPORTANT:These symbols designate general product line capability.They do not
insure sales or support availability for all products within aline, at all
locations.Contact your local sales oIIice tor information regarding locations where
HP support is available for specific products.

/~ U t:~ <f F~. 1,.\

Hewlell-Packard Ges.m.b.h.
Verkauisburo Graz
Grottenholstrasse 94
A-8052 GRAZ
Tel: (0316) 2915660
Telex: 32375
C,E
Hewlett-Packard Ges.m.b.h.
Lieblgasse 1
P.O. Box 72
A-1222 VIENNA
Tel: (0222) 2500-0
Telex: 134425 HEPA A
A,C,CM,E,M,P

Green Salon
P.O. Box 557
MANAMA
Tel: 255503-255950
Telex: 8441
P
Wael Pharmacy
P.O. Box 648
MANAMA
Tel: 256123
Telex: 8550 WAEL BN
E,M
Zayani Computer Systems
218 Shaik Mubarak Building
Government Avenue
P.O. Box 5918
MANAMA
Tel: 276278
Telex: 9015
P

Melbourne, Victoria
Office
Hewlell-Packard Australia Ltd.
31-41 Joseph Street
BLACKBURN, Victoria 3130
Tel: 895-2895
Telex: 31-024
Cable: HEWPARD Melbourne
A,C,CM,E,M,P

Perth, Western Australia
Office
Hewlell-Packard Australia Ltd.
261 Stirling Highway
CLAREMONT, W.A. 6010
Tel: 383-2188
Telex: 93859
Cable: HEWPARD Perth
A,C,CM,E,M,P

Sydney, New South
Wales Office
Hewlell-Packard Australia Ltd.
17-23 Talavera Road
P.O. Box 308
NORTH RYDE, N.S.w. 2113
Tel: 888-4444
Telex: 21561
Cable: HEWPARD Sydney
A,C,CM,E,M,P

Brisbane, Queensland
Office
Hewlell-Packard Australia LId.
10 Payne Road
THE GAP, Queensland 4061
Tel: 30-4133
Telex: 42133
Cable: HEWPARD Brisbane
A,C,CM,E,M,P

Canberra,Australia
Capital Territory
Office
Hewlett-Packard Australia Ltd.
121 Wollongong Street
FYSHWtCK, A.C.T. 2609
Tel: 80 4244
Telex: 62650
Cable: HEWPARD Canberra
C,CM,E,P

ANGOU1.
Telectra Angola LDA
Empresa Tecnica de Equipamentos
Rua Conselheiro Julio de Vilhema, 16
Caixa Postal 6487
LUANDA
Tel: 35515,35516
Telex: 3134
E,C*

ARGENTn-lA
Hewlell-Packard Argentina SA
Montaneses 2140/50
1428 BUENOS AIRES
Tel: 783-4886/4836/4730
Cable: HEWPACKARG
A,C,CM,E,P
Biotron SAC.I.e.!.
Av. Paso Colon 221, Piso 9
1399 BUENOS AIRES
CM
Laboratorio Rodriguez
Corswant S.R.L.
Misiones, 1156 - 1876
Bernal, Oeste
BUENOS AfRES
Tel: 252-3958, 252-4991
A
Argentina Esanco S.R.L.
Avasc02328
1416 BUENOS AIRES
Tel: 541-58-1981, 541-59-2767
A

AUSTRf.Li)

Adelaide, South Australia
Office
Hewlell-Packard Australia LId.
153 Greenhill Road
PARKSIDE, SA 5063
Tel: 272-5911
Telex: 82536
Cable: HEWPARD Adelaide
A* ,C,CM,E,M,P

r"sr::RN vsr..
Hewlett-Packard Co.
4 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 258-2000

,,;i\.>WEST,::RN USA
Hewlell-Packard Co.
5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

~;}UTHH;N 'JSA
Hewlell-Packard Co.
2000 South Park Place
P.O. Box 105005
ATLANTA, GA 30348
Tel: (404) 955-1500

.'~;2STERN Uf:,A
Hewlell-Packard Co.
3939 Lankershim Blvd.
P.O. Box 3919
LOS ANGELES, CA 91604
Tel: (213) 506-3700

:"Eorn:~m'iANEA!II

M'liO MIDDLE E.o.Sl
Hewlett-Packard SA
Mediterranean and Middle East
Operations
Atrina Centre
32 Kilissias Ave.
Paradissos-Amarousion, ATHENS
Greece
Tel: 682 88 11
Telex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

'·'·ilTE OK tNG:DGM
Hewlell-Packard LId.
Nine Mile Ride
Easthampstead, WOKINGHAM
Berkshire, IRGII 3LL
Tel: 0344 773100
Telex: 848805

SOUTH EA~H EC"I1'.JPL
Hewlell-Packard SA
World Trade Center
110 Avenue Louis Casai
1215 Cointrin, GENEVA, Switzerland
Tel: (022) 98 96 51
Telex: 27225 hpser

EASTERI'< EURCli"t:'
Hewlell-Packard Ges.m.b.h.
Lieblgasse 1
P.O.Box 72
A-1222 VIENNA, Austria
Tel: (222) 2500-0
Telex: 134425 HEPA A

NORTHERN EUR()P~

Hewlell-Packard SA
Uilenstede 475
P.O.Box999
NL-1183 AG AMSTELVEEN
The Netherlands
Tel: 20 437771
Telex: 18919 hpner nl

HEAOQUAIHERS QFF1CES
II there is no sales office listed lor your area. contact one 01 these
headquarters offices.

NORHUCanRAL MMiC..:,
Hewlell-Packard SA
7, rue du Bois-du-Lan
CH-1217 MEYRIN 1, Switzerland
Tel: (022) 83 12 12
Telex: 27835 hmea
Cable: HEWPACKSA Geneve

ASIA
Hewlell-Packard Asia LId.
47IF, 26 Harbour Rd.,
Wanchai, HONG KONG
G.P.O. Box 863, Hong Kong
Tel: 5-8330833
Telex: 76793 HPA HX
Cable: HPASIAL TO

CM1ADA
Hewlell-Packard (Canada) LId.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430
Telex: 610-492-4246



fk; l,:',,\,>

Hewlett-Packard Belgium SAIN.v.
Blvd de la Woluwe, 100
Woluwedal
B-1200 BRUSSELS
Tel: (02) 762-32-00
Telex: 23-494 paloben bru
A,C,CM,E,M,P

fErj'~!~UG

Applied Computer Technologies
Atlantic House Building
Par-La-Ville Road
Hamilton 5
Tel: 295-1616
P

~Hl,:, /ii
Hewlett-Packard do Brasil
l.e.C. Ltda.
Alameda Rio Negro, 750
Alphaville
06400 BARUERI SP
Tel: (011)421.1311
Telex: (011) 33872 HPBR-BR
Cable: HEWPACK Sao Paulo
A,C,CM,E,M,P
Hewlett-Packard do Brasil
l.e.C. L1da.
Praia de Botafago 228
6° Andar-conj 614
Edificio Argentina - Ala A
22250 RIO DE JANEIRO
Tel: (021) 552-6422
Telex: 21905 HPBR-BR
Cable: HEWPACK Rio de Janeiro
A,C,CM,E,P'
ConvexlVan Den
Rua Jose Bonifacio
458 Todos Os Santos
CEP 20771
RIO DE JANEIRO, RJ
Tel: 591-0197
Telex: 33487 EGLB BR
A
ANAMED I.C.E.I. Ltda.
Rua Bage, 103
04012 SAO PAULO, SP
Tel: (011) 572-6537
Telex: 24720 HPBR-BR
M
Datatronix Electronica Ltda.
Av. Pacaembu 746-C11
SAO PAULO, SP
Tel: (118) 260111
CM

Beriac
B.P.23
DOUALA
Tel: 420153
Telex: 5351
C,P

Alberta
Hewlett·Packard (Canada) Ltd.
3030 3rd Avenue N.E.
CALGARY, Alberta T2A 6T7
Tel: (403) 235-3100
A,C,CM,E' ,M,P'

Hewlett-Packard (Canada) Ltd.
11120-178th Street
EDMONTON, Alberta T5S 1P2
Tel: (403) 486-6666
A,C,CM,E,M,P

British Columbia
Hewlett-Packard (Canada) Ltd.
10691 Shellbridge Way
RICHMOND,
British Columbia V6X 2W7
Tel: (604) 270-2277
Telex: 610-922-5059
A,C,CM,E' ,M,P'
Hewlett-Packard (Canada) Ltd.
121 - 3350 Douglas Street
VICTORIA, British Columbia V8Z 3L1
Tel: (604) 381-6616
C

Manitoba
Hewlett-Packard (Canada) Ltd.
1825 Inkster Blvd.
WINNIPEG, Manitoba R2X 1R3
Tel: (204) 694-2777
A,C,CM,E,M,P'

New Brunswick
Hewlett-Packard (Canada) Ltd.
814 Main Street
MONCTON, New Brunswick E1C 1E6
Tel: (506) 855-2841
C

Nova Scotia
Hewlett-Packard (Canada) Ltd.
Suite 111
900 Windmill Road
DARTMOUTH, Nova Scotia B3B 1P7
Tel: (902) 469-7820
C,CM,E' ,M,P'

Ontario
Hewlett-Packard (Canada) Ltd.
3325 N. Service Rd., Unit 3
BURLINGTON, Ontario L7N 3G2
Tel: (416) 335-8644
C,M'
Hewlett-Packard (Canada) Ltd.
496 Days Road
KINGSTON, Ontario K7M 5R4
Tel: (613) 384-2088
C
Hewlett-Packard (Canada) Ltd.
552 Newbold Street
LONDON, Ontario N6E 2S5
Tel: (519) 686-9181
A,C,CM,E' ,M,P'
Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1M8
Tel: (416) 678-9430
A,C,CM,E,M,P
Hewlett-Packard (Canada) Ltd.
2670 Queensview Dr.
OnAWA, Ontario K2B 8K1
Tel: (613) 820-6483
A,C,CM,E' ,M,P'

Hewlett-Packard (Canada) Ltd.
The Oaks Plaza, Unit #9
2140 Regent Street
SUDBURY, Ontario, P3E 5S8
Tel: (705) 522-0202
C
Hewlett-Packard (Canada) Ltd.
3790 Victoria Park Ave.
WILLOWDALE, Ontario M2H 3H7
Tel: (416) 499-2550
C

Quebec
Hewlett-Packard (Canada) Ltd.
17500 Trans Canada Highway
South Service Road
KIRKLAND, Quebec H9J 2X8
Tel: (514) 697-4232
A,C,CM,E,M,P'
Hewlett-Packard (Canada) Ltd.
1150 rue Claire Fontaine
QUEBEC CITY, Quebec G1R5G4
Tel: (418) 648-0726
C
Hewlett-Packard (Canada) Ltd.
130 Robin Crescent
SASKATOON, Saskatchewan S7L 6M7
Tel: (306) 242-3702
C

CtilLE
ASC Ltda.
Austria 2041
SANTIAGO
Tel: 223-5946, 223-6148
Telex: 340192 ASC CK
C,P
Isical Ltda.
Av. Italia 634 Santiago
Casilla 16475
SANTIAGO 9
Tel: 222-0222
Telex: 440283 JCYCL CZ
CM,E,M
Metrolab SA
Monjitas 454 of. 206
SANTIAGO
Tel: 395752, 398296
Telex: 340866 METLAB CK
A
Olympia (Chile) Ltda.
Av. Rodrigo de Araya 1045
Casilla 256-V
SANTIAGO 21
Tel: 225-5044
Telex: 340892 OLYMP
Cable: Olympiachile Santiagochile
C,P

CHINA, PeoplE""
Republic 01
China HeWlett-Packard, Ltd.
47IF China Resources Bldg.
26 Harbour Road
HONG KONG
Tel: 5·8330833
Telex: 76793 HPA HX
Cable: HP ASIA LTO
A',M'

China Hewlett-Packard, Ltd.
P.O. Box 9610, Beijing
4th Floor, 2nd Watch Factory Main
Bldg.
Shuang Yu Shu, Bei San Huan Rd.
Hal Dian District
BEIJING
Tel: 28-0567
Telex: 22601 CTSHP CN
Cable: 1920 Beijing
A,C,CM,E,M,P

COLOMB!A
Instrumentacion
H. A. Langebaek &Kier SA
Carrera 4A No. 52A-26
Apartado Aereo 6287
BOGOTA 1, D.E.
Tel: 212-1466
Telex: 44400 INST CO
Cable: AARIS Bogota
CM,E,M
Nefromedicas Ltda.
Calle 123 No. 9B-31
Apartado Aereo 100-958
BOGOTA D.E., 10
Tel: 213-5267, 213-1615
Telex: 43415 HEGAS CO
A
Compumundo
Avenida 15 # 107-80
BOGOTAD.E.
Tel: 214-4458
Telex: 45466 MARICO
P
Carvajal, SA
Calle 29 Norte No. 6A-40
Apartado Aereo 46
CALI
Tel: 368-1111
Telex: 55650
C,E,P

Seric-Congo
B.P.2105
BRAZZAVILLE
Tel: 815034
Telex: 5262
:;O;::V:I. Mle,!'l,
Cientifica Costarricense SA
Avenida 2, Calle 5
San Pedro de Montes de Oca
Apartado 10159
SAN JOSE
Tel: 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
CM,E,M

Telerexa Ltd.
P.O. Box 4809
14C Stassinos Avenue
NICOSIA
Tel: 62698
Telex: 2894 LEVIDO CY
E,M,P

,:;:;•• NM;"B/\
Hewlett-Packard AlS
Datavej 52
DK-3460 BIRKEROD
Tel: (02) 81-66-40
Telex: 37409 hpas dk
A,C,CM,E,M,P



SALES & SUPPORT OFFICES
Arranged alphabetically by country

DENMARK (Cont'd)
Hewlett-Packard AlS
Rolighedsvej 32
OK-8240 RISSKOV, Aarhus
Tel: (06) 17-60-00
Telex: 37409 hpas dk
C,E

DOMINICAN REPUBLIC
Microprog SA
Juan Tomas Mejia y Cotes No. 60
Arroyo Hondo
SANTO DOMINGO
Tel: 565-6268
Telex: 4510 ARENTA OR (RCA)
P

ECUADOR
CYEOE Cia. L1da.
Avenida Eloy Alfaro 1749
YBelgica
Casilla 6423 CCI
QUITO
Tel: 450·975, 243-052
Telex: 22548 CYEOE EO
CM,E,P
Medtronics
Valladolid 524 Madrid
P.O. 9171, QUITO
Tel: 223-8951
Telex: 2298 ECKAME EO
A
Hospitalar SA
Robles 625
Casilla 3590
QUITO
Tel: 545-250, 545-122
Telex: 2485 HOSPTL EO
Cable: HOSPITALAR-Quito
M
Ecuador Overseas Agencies C.A.
Calle 9 de Octubre #818
P.O. Box 1296, Guayaquil
QUITO
Tel: 306022
Telex: 3361 PBCGYE EO
M

EGYPT
Sakrco Enterprises
70, Mossadak Str.
Ookki, Giza
CAIRO
Tel: 706440
Telex: 93146
C
International Engineering Associates
24 Hussein Hegazi Street
Kasr-el-Ain
CAIRO
Tel: 23829, 21641
Telex: 93830 lEA UN
Cable: INTEGASSO
E,M'
S.S.C. Medical
40 Gezerat El Arab Street
Mohandessin
CAIRO
Tel: 803844, 805998, 810263
Telex: 20503 SSC UN
M'

EL SALVADOR
IPESA de EI Salvador SA
29 Avenida Norte 1223
SAN SALVADOR
Tel: 26-6858, 26-6868
Telex: 20539 IPESA SAL
A,C,CM,E,P

ETHIOPIA
Serle-Ethiopia
P.O. Box 2764
ADDIS ABABA
Tel: 185114
Telex: 21150
C,P

FINLAND
Hewlett-Packard Oy
Piispankalliontie 17
02200 ESPOO
Tel: 00358-0-88721
Telex: 121563 HEWPA SF
A,C,CM,E,M,P

FRANCE
Hewlett-Packard France
Z.1. Mercure B
Rue Berthelot
13763 Les Milles Cedex
AIX-EN-PROVENCE
Tel: (42) 59-41-02
Telex: 410770F
A,C,E,M,P'
Hewlett-Packard France
64, rue Marchand Saillant
61000 ALENCON
Tel: (33) 29 04 42
Hewlett-Packard France
28 rue de la Republique
Boite Postale 503
25026 BESANCON Cedex
Tel: (81) 83-16-22
Telex: 361157
C,M
Hewlett-Packard France
Chemin des Mouilles
Bolte Postale 162
69130 ECULLY Cedex (Lyon)
Tel: (78) 833-81-25
Telex: 310617F
A,C,E,M
Hewlett-Packard France
Pare d'activites du Bois Briard
2, avenue du Lac
91040 EVRY Cedex
Tel: 6 077-96 60
Telex: 692315F
E
Hewlett-Packard France
5, avenue Raymond Chanas
38320 EYBENS (Grenoble)
Tel: (76) 62-57-98
Telex: 980124 HP GRENOB EYBE
C
Hewlett-Packard France
Rue Fernand. Forest
Z.A. Kergaradec
29239 GOUESNOU
Tel: (98) 41-87-90

Hewlett-Packard France
Centre d'affaires Paris-Nord
Batiment Ampere
Rue de la Commune de Paris
Boite Postale 300
93153 LE BLANC·MESNIL
Tel: (1) 865-44-52
Telex: 211032F
C,E,M
Hewlett-Packard France
Pare d'activites Cadera
Quartier Jean-Mermoz
Avenue du President JF Kennedy
F-33700 MERIGNAC (Bordeaux)
Tel: (56) 34-00-84
Telex: 550105F
C,E,M
Hewlett-Packard France
lmmueble "Les 3 B"
Nouveau chemin de la Garde
ZAC du Bois Briand
44085 NANTES Cedex
Tel: (40) 50-32-22
Telex: 711085F
C"
Hewlett-Packard France
125, rue du Faubourg Bannier
45000 ORLEANS
Tel: (38) 68 01 63
Hewlett-Packard France
Zone lndustrielle de Courtaboeuf
Avenue des Tropiques
91947 Les Ulis Cedex ORSAY
Tel: (6) 907-78-25
Telex: 600048F
A,C,CM,E,M,P
Hewlett-Packard France
Paris Porte-Maillot
15, boulevard de L'Amiral-Bruix
75782 PARIS Cedex 16
Tel: (1) 502-12-20
Telex: 613663F
C,M,P
Hewlett-Packard France
124, Boulevard Tourasse
64000 PAU
Tel: (59) 80 38 02
Hewlett-Packard France
2 Allee de la Bourgonnette
35100 RENNES
Tel: (99) 51-42-44
Telex: 740912F
C,CM,E,M,P'
Hewlett-Packard France
98 avenue de Bretagne
76100 ROUEN
Tel: (35) 63-57-66
Telex: 770035F
C
Hewlett-Packard France
4, rue Thomas-Mann
Boite Postale 56
67033 STRASBOURG Cedex
Tel: (88) 28-56-46
Telex: 890141F
C,E,M,P'

Hewlett-Packard France
La Peripole III
20, chemin du Pigeonnier de la C€lpiere
F-31083 TOULOUSE Cedex
Tel: (61) 40-11-12
Telex: 531639F
A,C,E,P'
Hewlett-Packard France
9, rue Baudin
26000 VALENCE
Tel: (75) 42 76 16
Hewlett-Packard France
Carolor
ZAC de Bois Briand
57640 VIGY (Metz)
Tel: (8) 771 2022
C
Hewlett-Packard France
Pare d'activite des Pres
1, rue Papin
59658 VILLENEUVE D'ASCQ Cedex
Tel: (20) 47 78 78
Telex: 160124F
C,E,M,P'

GABON
Sho Gabon
P.O. Box 89
LIBREVILLE
Tel: 721 484
Telex: 5230

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Geschiiftsstelle
Keithstrasse 2-4
0-1000 BERLIN 30
Tel: (030) 21 99 04-0
Telex: 0183405 hpbln d
A,C,E,M,P
Hewlett-Packard GmbH
Vertriebszentrun SOdwest
Schickardstrasse 2
0-7030 BOBLINGEN
Tet: (07031) 645-0
Telex: 7265 743 hep
A,C,CM,E,M,P
Hewlett-Packard GmbH
Vertriebszentrum West
Berliner Strasse III
0-4030 RATINGEN 3
Tel: (02102) 494-0
Telex: 589 070 hprad
A,C,E,M,P
Hewlett-Packard GmbH
Geschiiftsstelle
Schleefstr. 28a
0-4600 DORTMUND-41
Tel: (0231) 45001
Telex: 822858 hepdad
A,C,E
Hewlett-Packard GmbH
Vertriebszentrum Mitte
Hewlett-Packard-Strasse
0-6380 BAD HOMBURG
Tel: (06172) 400-0
Telex: 410 844 hpbhg
A,C,E,M,P



GERMAN FEDERAL
REPUBLIC (Cont'd)
Hewlett-Packard GmbH
Vertriebszentrum Nord
Kapstadtring 5
0-2000 HAMBURG 60
Tel: (040) 63804-1
Telex: 021 63 032 hphh d
A,C,E,M,P
Hewlett-Packard GmbH
Geschiiftsstelle
Heidering 37-39
0-3000 HANNOVER 61
Tel: (0511) 5706-0
Telex: 0923259
A,C,CM,E,M,P
Hewlett-Packard GmbH
Geschiiftsstelle
Rosslauer Weg 2-4
0-6800 MANNHEIM
Tel: (0621) 70 05-0
Telex: 0462105
A,C,E
Hewlett-Packard GmbH
Geschiiftsstelle
Messerschmittstrasse 7
0-7910 NEU ULM
Tel: (0731) 70 73-0
Telex: 0712816 HP ULM-O
A,C,E'
Hewlett-Packard GmbH
Geschiiftsstelle
Emmericher Strasse 13
0-8500 NORNBERG 10
Tel: (0911) 5205-0
Telex: 0623 860 hpnbg
C,CM,E,M,P
Hewlett-Packard GmbH
Vertriebszentrum SOd
Eschenstrasse 5
0-8028 TAUFKIRCHEN
Tel: (089) 61207-0
Telex: 0524985
A,C,CM,E,M,P
Hewlett-Packard GmbH
Geschliftsstelle
Ermlisallee
7517 WALDBRONN 2
Tel: (07243) 602-0
Telex: 782 838 hepk
A,C,E

GREAT BRITj~IN

See United Kingdom
GREECE
Hewlett-Packard A.E.
178, Kifissias Avenue
6th Floor
Halandri-ATHENS
Greece
Tel: 6471543, 6471673, 6472971
Telex: 221 286 HPHLGR
A,C,CM",E,M,P
Kostas Karaynnis SA
8, Omirou Street
ATHENS 133
Tel: 32 30 303, 32 37 371
Telex: 215962 RKAR GR
A,C',CM,E

Impexin
Intelect Oiv.
209 Mesogion
11525 ATHENS
Tel: 6474481/2
Telex: 216286
P
Haril Company
38, Mihalakopoulou
ATHENS 612
Tel: 7236071
Telex: 218767
M'
Hellamco
P.O. Box 87528
18507 PIRAEUS
Tel: 4827049
Telex: 241441
A

GUATEMALA
IPESA
Avenida Reforma 3-48, Zona 9
GUATEMALA CITY
Tel: 316627, 314786
Telex: 3055765 IPESA GU
A,C,CM,E,M,P

HONG KONG
Hewlett-Packard Hong Kong, Ltd.
G.P.O. Box 795
5th Floor, Sun Hung Kai Centre
30 Harbour Road
HONG KONG
Tel: 5-8323211
Telex: 66678 HEWPA HX
Cable: HEWPACK Hong Kong
E,C,P
CET Ltd.
10th Floor, Hua Asia Bldg.
64-66 Gloulester Road
HONG KONG
Tel: (5) 200922
Telex: 85148 CET HX
CM
Schmidt & Co. (Hong Kong) Ltd.
18th Floor, Great Eagle Centre
23 Harbour Road
HONG KONG
Tel: 5-8330222
Telex: 74766 SCHMC HX
A,M

ICELAND
Hewlett-Packard Iceland
Hoefdabakka 9
110 Reykjavik
Tel: (1) 67 1000
A,C,CM,E,M,P

INDIA
Computer products are sold through
Blue Star Ltd.AII computer repairs and
maintenance service is done through
Computer Maintenance Corp.
Blue Star Ltd.
Sabri Complex 2nd Floor
24 Residency Rd.
BANGALORE 560 025
Tel: 55660, 578881
Telex: 0845-430
Cable: BLUESTAR
A,C',CM,E

Blue Star Ltd.
Band Box House
Prabhadevi
BOMBAY 400 025
Tel: 4933101, 4933222
Telex: 011-71051
Cable: BLUESTAR
A,M
Blue Star Ltd.
Sahas
414/2 Vir Savarkar Marg
Prabhadevi
BOMBAY 400 025
Tel: 422-6155, 422-6556
Telex: 011-71193 BSSS IN
Cable: FROSTBLUE
A,C' ,CM,E,M
Blue Star Ltd.
Kalyan, 19 Vishwas Colony
Alkapuri, BORODA, 390 005
Tel: 65235, 65236
Cable: BLUE STAR
A

Blue Star Ltd.
7 Hare Street
CALCUTTA 700001
Tel: 230131, 230132
Telex: 021-7655
Cable: BLUESTAR
A,M
Blue Star Ltd.
133 Kodambakkam High Road
MADRAS 600 034
Tel: 472056, 470238
Telex: 041-379
Cable: BLUESTAR
A,M
Blue Star Ltd.
13 Community Center
New Friends Colony
NEW DELHI 110 065
Tel: 633773, 634473
Telex: 031-61120
Cable: BLUEFROST
A,C',CM,E,M
Blue Star Ltd.
15/16 CWellesley Rd.
PUNE411 011
Tel: 22775
Cable: BLUE STAR
A

Blue Star Ltd.
2-2-47/1108 Bolarum Rd.
SECUNDERABAD 500 003
Tel: 72057, 72058
Telex: 0155645
Cable: BLUEFROST
A,E
Blue Star Ltd.
T.C. 7/603 Poornima
Maruthunkuzhi
TRIVANDRUM 695 013
Tel: 65799, 65820
Telex: 0884-259
Cable: BLUESTAR
E

Computer Maintenance Corporation
Ltd.
115, Sarojini Oevi Road
SECUNDERABAD 500 003
Tel: 310-184, 345-774
Telex: 031-2960
C"
INDONESIA
BERCA Indonesia P.T.
P.O.Box 496/Jkl.
JI. Abdul Muis 62
JAKARTA
Tel: 21-373009
Telex: 46748 BERSAL IA
Cable: BERSAL JAKARTA
P
BERCA Indonesia P,T.
P.O.Box 2497/Jkt
Antara Bldg., 12th Floor
JI. Medan Merdeka Selatan 17
JAKARTA-PUSAT
Tel: 21-340417, 341445
Telex: 46748 BERSAL IA
A,C,E,M
BERCA Indonesia P.T.
Jalan Kutai 24
SURABAYA
Tel: 67118
Telex: 31146 BERSAL SB
Cable: BERSAL-SURABAYA
A',E,M,P

IRAQ
Hewlett-Packard Trading SA
Service Operation
AI Mansoor City 9B/3/7
BAGHDAD
Tel: 551-49-73
Telex: 212-455 HEPAIRAQ IK
C
IRELAND
Hewlett-Packard Ireland Ltd.
82/83 Lower Leeson Street
DUBLIN 2
Tel: 0001 608800
Telex: 30439
A,C,CM,E,M,P
Cardiac Services Ltd.
Kilmore Road
Artane
DUBLIN 5
Tel: (01) 351820
Telex: 30439
M

ISRAEL
Eldan Electronic Instrument Ltd.
P.O.Box 1270
JERUSALEM 91000
16, Ohaliav SI.
JERUSALEM 94467
Tel: 533 221, 553 242
Telex: 25231 AB/PAKRO IL
A,M

Computation and Measurement
Systems (CMS) Ltd.
11 Masad Street
67060
TEL-AVIV
Tel: 388 388
Telex: 33569 MotillL
C,CM,E,P



SALES & SUr:r-pORT ()FFICES
Arranged aiph8iDi:tk:z'ly by cOl-mtry

ITALY
Hewlett-Packard Italiana S.p.A
Traversa 99C
Via Giulio Petroni, 19
1-70124 BARI
Tel: (080) 41-07-44
C,M
Hewlett-Packard Italiana S.p.A.
Via Emilia, 51/C
1-40011 BOLOGNA Anzola Dell'Emilia
Tel: (051) 731061
Telex: 511630
C,E,M
Hewlett-Packard Italiana S.p.A.
Via Principe Nicola 43G/C
1·95126 CATANIA
Tel: (095) 37-10-87
Telex: 970291
C
Hewlett-Packard Italiana S.p.A.
Via G. Di Vittorio 9
1-20063 CERNUSCO SUL
NAVIGLIO
(Milano)
Tel: (02) 4459041
Telex: 334632
A,C,CM,E,M,P
Hewlett-Packard ItalianaS.pA
Via C. Colombo 49
1-20090 TREZZANO SUL
NAVIGLIO
(Milano)
Tel: (02) 4459041
Telex: 322116
C
Hewlett-Packard Italiana S.p.A.
Via Nuova San Rocco a
Capodimonte, 621A
1-80131 NAPOLI
Tel: (081) 7413544
Telex: 710698
A",C,E,M
Hewlett-Packard Italiana S.p.A.
Viale G. Modugno 33
1·16156 GENOVA PEGLI
Tel: (010) 68-37-07
Telex: 215238
C,E
Hewlett-Packard Italiana S.p.A.
Via Pelizzo 15
1-35128 PADOVA
Tel: (049) 664888
Telex: 430315
A,C,E,M
Hewlett-Packard Italiana S.p.A.
Viale C. Pavese 340
1-00144 ROMA EUR
Tel: (06) 54831
Telex: 610514
A,C,E,M,P'
Hewlett-Packard Italiana S.p.A.
Via di Casellina 57/C
1-50018 SCANDICCI-FIRENZE
Tel: (055) 753863
C,E,M
Hewlett-Packard Italiana S.p.A.
Corso Svizzera, 185
1-10144 TORINO
Tel: (011) 744044
Telex: 221079
A',C,E

:"ORY GCAST
S.I.T.E.L.
Societe Ivoirienne de
Telecommunications
Bd. Giscard d'Estaing
Carrefour Marcory
Zone 4.A.
Boile postale 2580
ABIDJAN 01
Tel: 353600
Telex: 43175
E
S.I.T.I.
Immeuble "Le General"
Av. du General de Gaulle
01 BP 161
ABIDJAN 01
Tel: 321227
C,P

'!;;JAN
Yokogawa-Hewlett-Packard Ltd.
152-1,Onna
ATSUGI, Kanagawa, 243
Tel: (0462) 25-0031
C,CM,E
YOkogawa-Hewlett-Packard Ltd.
Meiji-Seimei Bldg. 6F
3-1 Hon Chiba-Cho
CHIBA,280
Tel: 472257701
C,E
Yokogawa-Hewlett-Packard Ltd.
Yasuda-Seimei Hiroshima Bldg.
6-11, Hon-dori, Naka-ku
HIROSHIMA, 730
Tel: 82-241-0611
YOkogawa-Hewlett-Packard Ltd.
Towa Building
2-3, Kaigan-dori, 2 Chome Chuo-ku
KOBE,650
Tel: (078) 392-4791
C,E
Yokogawa-Hewlett-Packard Ltd.
Kumagaya Asahi 82 Bldg
3-4 Tsukuba
KUMAGAYA, Saitama 360
Tel: (0485) 24-6563
C,CM,E
Yokogawa-Hewlett-Packard Ltd.
Asahi Shinbun Daiichi Seimei Bldg.
4-7, Hanabata-cho
KUMAMOTO, 860
Tel: (096) 354-7311
C,E
YOkogawa-Hewlett-Packard Ltd.
Shin-Kyoto Center Bldg.
614, Higashi-Shiokoji-cho
Karasuma-Nishiiru
Shiokoji-dori, Shimogyo-ku
KYOTO,600
Tel: 075-343-0921
C,E
Yokogawa-Hewlett-Packard Ltd.
Mito Mitsui Bldg
4-73, Sanno-maru, 1Chome
MITO,lbaraki 310
Tel: (0292) 25-7470
C,CM,E

Yokogawa-Hewlett-Packard Ltd.
Meiji-Seimei Kokubun Bldg. 7-8
Kokubun, 1Chome, Sendai
MIYAGI,980
Tel: (0222) 25-1011
C,E
YOkogawa-Hewlett-Packard Ltd.
Nagoya Kokusai Center Building
47.1, Nagono, 1Chome
Nakamura-ku
NAGOYA,450
Tel: (052) 571-5171
C,CM,E,M

Yokogawa-Hewlett-Packard Ltd.
Saikyoren Building
1-2 Dote-machi, OHMIYA
Saitama330
Tel: (0486) 45-8031
Yokogawa-Hewlett-Packard Ltd.
Chuo Bldg.,
4-20 Nishinakajima, 5 Chome
Yodogawa-ku
OSAKA,532
Tel: (06) 304-6021
Telex: YHPOSA 523-3624
A,C,CM,E,M,P'
Yokogawa-Hewlett-Packard Ltd.
27-15, Yabe, 1Chome
SAGAMIHARA Kanagawa, 229
Tel: 0427 59-1311

YOkogawa-Hewlett-Packard Ltd.
Daiichi Seimei Bldg.
7-1, Nishi Shinjuku, 2 Chome
Shinjuku-ku,TOKYO 160
Tel: 03-348-4611
C,E
YOkogawa-Hewlett-Packard Ltd.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYO 168
Tel: (03) 331-6111
Telex: 232-2024 YHPTOK
A,C,CM,E,M,P'
Yokogawa Hokushin Electric Corp.
9-32 Nokacho 2 Chome
2 Chome Musashino-shi
TOKYO, 180
Tel: (0422) 54-1111
Telex: 02822-421 YEW MTK J
A

YOkogawa-Hewlett-Packard Ltd.
Meiji-Seimei
Utsunomiya Odori Building
1-5 Odori, 2 Chome
UTSUNOMIYA, Tochigi 320
Tel: (0286) 33-1153
C,E
Yokogawa-Hewlett-Packard Ltd.
Yasuda Seimei Yokohama Nishiguchi
Bldg.
30-4 Tsuruya-cho, 3 Chome
YOKOHAMA 221
Tel: (045) 312-1252
C,E

JORDAN
Scientific and Medical Supplies Co.
P.O. Box 1387
AMMAN
Tel: 24907, 39907
Telex: 21456 SABCO JO
C,E,M,P

c:
ADCOM Ltd., Inc., Kenya
P.O. Box 30070
NAIROBI
Tel: 331955
Telex: 22639
E,M

Samsung Hewlett-Packard Co. Ltd.
Dongbang Yeoeuido Building
12-16th Floors
36-1 Yeoeuido-dong
Yongdeungpo-ku
SEOUL
Tel: 784-2666, 784-4666
Telex: 25166 SAMSAN K
A,C,CM,E,M,P
Young In Scientific Co., Ltd.
Youngwha BUilding
547 Shinsa Dong, Kangnam-ku
SEOUL 135
Tel: 5467771
Telex: K23457 GINSCO
A

AI-Khaidiya Trading &Contracting
P.O. Box 830
SAFAT
Tel: 424910, 411726
Telex: 22481 AREEG KT
Cable: VISCOUNT
E,M,A

Gulf Computing Systems
P.O. Box 25125
SAFAT
Tel: 435969
Telex: 23648
P

Photo &Cine EqUipment
P.O. Box 270
SAFAT
Tel: 2445111
Telex: 22247 MATIN KT
Cable: MATIN KUWAIT
P
W.J. Towell Computer Services
P.O. Box 5897
SAFAT
Tel: 2462640
Telex: 30336 TOWELL KT
C

Computer Information Systems SAL.
Chammas Building
P.O. Box 11-6274 Dora
BEIRUT
Tel: 89 40 73
Telex: 42309
C,E,M,P

Unichemicals Inc.
P.O. Box 4509
MONROVIA
Tel: 224282
Telex: 4509
E



MA(Jl.,:;t"';'(;A~

Technique et Precision
12, rue de Nice
P.O. Box 1227
101 ANTANANARIVO
Tel: 22090
Telex: 22255
P

Hewlett-Packard Belgium SAIN.v.
Blvd de la Woluwe, 100
Woluwedal
B-1200 BRUSSELS
Tel: (02) 762-32-00
Telex: 23-494 paloben bru
A,C,CM,E,M,P

Hewlett-Packard Sales (Malaysia)
Sdn. Bhd.
9th Floor
Chung Khiaw Bank Building
46, Jalan Raja Laut
KUALA LUMPUR
Tel: 03-986555
Telex: 31011 HPSM MA
A,C,E,M,P'
Protei Engineering
P.O.Box 1917
Lot 6624, Section 64
23/4 Pending Road
Kuching, SARAWAK
Tel: 36299
Telex: 70904 PROMAL MA
Cable: PROTELENG
A,E,M

I/Olt A
Philip Toledo ltd.
Birkirkara P.O. Box 11
Notabile Rd.
MRIEHEL
Tel: 447 47, 455 66
Telex: 1649
E,M,P

r'J,~f!.',·~.JR~I~U·S

Blanche Birger Co. ltd.
18, Jules Koenig Street
PORT LOUIS
Tel: 20828
Telex: 4296
P

MEl..~(:G

Hewlett-Packard de Mexico, SA
Francisco J. Allan #30
Colonia Nueva
Los Angeles 27140
COAHUILA, Torreon
Tel: 37220
P

Hewlett-Packard de Mexico, SA
Monti Morelos 299
Fraccionamiento Loma Bonita 45060
GUADALAJARA, Jalisco
Tel: 316630/314600
Telex: 0684 186 ECOME
P

Microcomputadoras Hewlett-Packard,
SA
Monti Pelvoux 115
LOS LOMAS, Mexico, D.F.
Tel: 520-9127
P
Hewlett-Packard Mexicana, SA
deC.V.
Av. Perilerico Sur No. 6501
Tepepan, Xochimilco
16020 MEXICO D.F.
Tel: 6-76-46-00
Telex: 17-74-507 HEWPACK MEX
A,C,CM,E,M,P

Hewlett-Packard De Mexico (Polanco)
Avenida Ejercito Nacional #579
2day3er piso
Colonia Granada 11560
MEXICOD.F.
Tel: 254-4433
P
Hewlett-Packard De Mexico, SA
deC.V.
Czda. del Valle
409 Ote. 4th Piso
Colonia del Valle
Municipio de Garza Garcia
66220 MONTERREY, Nuevo Leon
Tel: 784241
Telex: 038 410
P

Etablissement Hubert Dolbeau & Fils
81 rue Karatchi
B.P. 11133
CASABLANCA
Tel: 3041-82, 3068-38
Telex: 23051, 22822
E
Gerep
2, rue Agadir
Boile Postale 156
CASABLANCA 01
Tel: 272093, 272095
Telex: 23 739
P
Sema-Maroc
Dept. Seric
6, rue Lapebie
CASABLANCA
Tel: 260980
Telex: 21641
C,P

Hewlett-Packard Nederland B.V.
Startbaan 16
1187 XR AMSTELVEEN
P.O. Box 667
NL1180 AR AMSTELVEEN
Tel: (020) 547-6911
Telex: 13216 HEPA NL
A,C,CM,E,M,P
Hewlett-Packard Nederland B.V.
Bongerd 2
NL 2906VK CAPELLE AID IJSSEL
P.O. Box41
NL 2900AA CAPELLE AID IJSSEL
Tel: (10) 51-64-44
Telex: 21261 HEPAC NL
C,E

Hewlett-Packard Nederland B.V.
Pastoor Petersstraat 134-136
NL 5612 LV EINDHOVEN
P.O. Box 2342
NL 5600 CH EINDHOVEN
Tel: (040) 326911
Telex: 51484 hepae nl
A,C,E,M,P

NEW ZEALANi)
Hewlett-Packard (N.Z.) ltd.
5 Owens Road
P.O. Box 26-189
Epsom, AUCKLAND
Tel: 687-159
Cable: HEWPAK Auckland
C,CM,E,P'
Hewlett-Packard (N.Z.) ltd.
4-12 Cruickshank Street
Kilbirnie, WELLINGTON 3
P.O. Box 9443
Courtenay Place, WELLINGTON 3
Tel: 877-199
Cable: HEWPACK Wellington
C,CM,E,P
Northrop Instruments & Systems ltd.
369 Khyber Pass Road
P.O. Box 8602
AUCKLAND
Tel: 794-091
Telex: 60605
A,M
Northrop Instruments & Systems Ltd.
110 Mandeville St.
P.O. Box 8388
CHRISTCHURCH
Tel: 488-873
Telex: 4203
A,M
Northrop Instruments &Systems Ltd.
Sturdee House
85-87 Ghuznee Street
P.O. Box 2406
WELLINGTON
Tel: 850-091
Telex: NZ 3380
A,M

NIGERI,..
Elmeco Nigeria ltd.
46, Calcutta Crescent Apapa
P.O. Box 244and
LAGOS
E

NORTHERN mELAND
See United Kingdom
NORWAY
Hewlett-Packard Norge A/S
Folke Bernadottes vei 50
P.O. Box 3558
N-5033 FYLLlNGSDALEN (Bergen)
Tel: 0047/5/16 55 40
Telex: 76621 hpnas n
C,E,M
Hewlett-Packard Norge A/S
Osterndalen 16-18
P.O. Box 34
N-1345 OSTERAs
Tel: 0047/2/17 11 80
Telex: 76621 hpnas n
A,C,CM,E,M,P

Khimjil Ramdas
P.O. Box 19
MUSCAT/SULTANATE OF OMAN
Tel: 745601
Telex: 5289 BROKER MB MUSCAT
P
Suhail & Saud Bahwan
P.O.Box 169
MUSCAT/SULTANATE OF OMAN
Tel: 734201
Telex: 5274 BAHWAN MB
E

Imtac LLC
P.O. Box 8676
MUTRAH/SULTANATE OF OMAN
Tel: 601695
Telex: 5741 Tawoos On
A,C,M

Ft.'q;~ r ':.N
Mushko & Company ltd.
House No. 16, Street No. 16
Sector F-6/3
ISLAMABAD
Tel: 824545
Cable: FEMUS Islamabad
A,E,M,P'
Mushko & Company ltd.
Oosman Chambers
Abdullah Haroon Road
KARACHI 0302
Tel: 524131, 524132
Telex: 2894 MUSKO PK
Cable: COOPERATOR Karachi
A,E,M,P'

f'ii.NJ\:V,J\
Electronico Balboa, SA
Calle Samuel Lewis, Ed. AlIa
Apartado 4929
PANAMA 5
Tel: 64-2700
Telex: 3483 ELECTRON PG
A,CM,E,M,P

FL"!.
Cia Electro Medica SA
Los Flamencos 145, Olc. 301/2
San Isidro
Casilla 1030
LIMA 1
Tel: 41-4325, 41-3705
Telex: Pub. Booth 25306 PEC PISIDR
CM,E,M,P
SAMS
Arenida Republica de Panama 3534
San Isidro, LIMA
Tel: 419928/417108
Telex: 20450 PE lIBERTAD
A,C,P

~HH..WP!~!Ef;
The Online Advanced Systems Corp.
2nd Floor, Electra House
115-117 Esteban Street
Legaspi Village, Makati
P.O. Box 1510
Metro MANILA
Tel: 815-38-10 (up to 16)
Telex: 63274 ONLINE PN
A,C,E,M,P



SALES & SUPPORT OFFICES
Arranged alphabetically by country

PORTUGAL
Mundinter Intercambio
Mundial de Comercio S.A.R.L.
Av. Antonio Augusto Aguiar 138
Apartado 2761
LISBON
Tel: (19) 53-21-31,53-21-37
Telex: 16691 munter p
M
Soquimica
Av. da Liberdade, 220-2
1298 L1SBOA Codex
Tel: 56-21-82
Telex: 13316 SABASA
A
Telectra-Empresa Tllcnica de
Equipmentos Electricos S.A.R.L.
Rua Rodrigo da Fonseca 103
P.O. Box 2531
LISBON 1
Tel: (19) 68-60-72
Telex: 12598
CM,E
C.P.C.S.I.
Rua de Costa Cabral 575
4200 PORTO
Tel: 499174/495173
Telex: 26054
C,P

PUERTO RICO
Hewlett-Packard Puerto Rico
101 Munoz Rivera Av
Esu. Calle Ochoa
HATO REY, Puerto Rico 00918
Tel: (809) 754-7800
A,C,CM,M,E,P
QATAR
Computer Arabia
P.O. Box 2750
DOHA
Tel: 428555
Telex: 4806 CHPARB
P
Nasser Trading & Contracting
P.O.Box 1563
DOHA
Tel: 422170
Telex: 4439 NASSER DH
M

SAUDI ARABIA
Modern Electronics Establishment
Hewlett-Packard Division
P.O. Box 281
Thouqbah
AL·KHOBAR 31952
Tel: 895-1760, 895-1764
Telex: 671106 HPMEEK SJ
Cable: ELECTA AL-KHOBAR
C,E,M
Modern Electronics Establishment
Hewlett-Packard Division
P.O. Box 1228
JEDDAH
Tel: 644 96 28
Telex: 402712 FARNAS SJ
Cable: ELECTA JEDDAH
A,C,CM,E,M,P

Modern Electronics Establishment
Hewlett-Packard Division
P.O.Box 22015
RIYADH 11495
Tel: 476-3030
Telex: 202049 MEERYD SJ
A,C,CM,E,M,P
Abdul Ghani EI Ajou Corp.
P.O. Box 78
RIYADH
Tel: 40 41 717
Telex: 200 931 EL AJOU
P
SCOTLAND
See United Kingdom
SENEGAL
Societe Hussein Ayad & Cie.
76, Avenue Georges Pompidou
B.P.305
DAKAR
Tel: 32339
Cable: AYAD-Dakar
E
Moneger Distribution SA
1, Rue Parent
B.P.148
DAKAR
Tel: 215 671
Telex: 587
P
Systeme Service Conseil (SSC)
14, Avenue du Parachois
DAKAR ETOILE
Tel: 219976
Telex: 577
C,P

SINGAPORE
Hewlett-Packard Singapore (Sales)
Pte. Ltd.
#08-00 Inchcape House
450-2 Alexandra Road
Alexandra P.O. Box 58
SINGAPORE, 9115
Tel: 4731788
Telex: 34209 HPSGSO RS
Cable: HEWPACK, Singapore
A,C,E,M,P
Dynamar International Ltd.
Unit 05-11 Block 6
Kolam Ayer Industrial Estate
SINGAPORE 1334
Tel: 747-6188
Telex: 26283 RS
CM

SOUTH AFRICA
Hewlett-Packard So Africa (Pty.) Ltd.
P.O. Box 120
Howard Place CAPE PROVINCE 7450
Pine Park Center, Forest Drive, Pine
lands
CAPE PROVINCE 7405
Tel: (021) 537954
Telex: 57-20006
A,C,CM,E,M,P
Hewlett-Packard So Africa (Pty.) Ltd.
2nd Floor Juniper House
92 Overport Drive
DURBAN 4067
Tel: (031) 28-4178
Telex: 6-22954
C

Hewlett-Packard So Africa (Pty.) Ltd.
6 Linton Arcade
511 Cape Road
Linton Grange
PORT ELIZABETH 600 1
Tel: 041-301201
Telex: 24-2916
C
Hewlett-Packard So Africa (Pty.) Ltd.
Fountain Center
Kalkden Str.
Monument Park Ext 2
PRETORIA 0105
Tel: (012) 45 57258
Telex: 3-21063
C,E
Hewlett-Packard So Africa (Pty.) Ltd.
Private Bag Wendywood
SANDTON 2144
Tel: 802-5111, 802-5125
Telex: 4-20877 SA
Cable: HEWPACK Johannesburg
A,C,CM,E,M,P

SPAIN
Hewlett-Packard Espanola SA
Calle Entenza, 321
08029 BARCELONA
Tel: 3/322 24 51, 32173 54
Telex: 52603 hpbee
A,C,E,M,P
Hewlett-Packard Espanola SA
Calle San Vicente SIN
Edificio Albia 11-7B
48001 BILBAO
Tel: 4/423 83 06
A,C,E,M
Hewlett-Packard Espanola SA
Crta. de la Coruna, Km. 16, 400
Las Rozas
E-MADRID
Tel: (1) 637.00.11
Telex: 23515 HPE
C,M
Hewlett-Packard Espanola SA
Avda. S. Francisco Javier, SIN
Planta 10. Edificio Sevilla 2
41005 SEVILLA
Tel: 54/64 44 54
Telex: 72933
A,C,M,P
Hewlett-Packard Espanola SA
Isabel La Catolica, 8
46004 VALENCIA
Tel: 0034/6/351 5944
C,P

SWEDEN
Hewlett-Packard Sverige AB
Ostra Tullgatan 3
S-21128 MALMO
Tel: (040) 70270
Telex: (854) 17886 (via SpAnga
office)
C,P
Hewlell-Packard Sverige AB
Skalholtsgatan 9, Kista
Box 19
S-16393 SpANGA
Tel: (08) 750-2000
Telex: (854) 17886
Telefax: (08) 7527781
A,C,CM,E,M,P

Hewlell-Packard Sverige AB
Frotallsgatan 30
S-42132 VASTRA-FROLUNDA (Gothen
burg)
Tel: (031) 49-09-50
Telex: (854) 17886 (via SpAnga
office)
A,C,CM,E,M,P

SUDAN
Mediterranean Engineering & Trading
Co. Ltd.
P.O. Box 1025
KHARTOUM
Tel: 41184
Telex: 24052
C,P

SWITZERLAND
Hewlell-Packard (Schweiz) AG
Clarastrasse 12
CH-4058 BASEL
Tel: (61) 33-59-20
A
Hewlell-Packard (Schweiz) AG
7, rue du Bois-du-Lan
Case postale 365
CH-1217 MEYRIN 1
Tel: (0041) 22-83-11-11
Telex:27333 HPAG CH
C,CM
Hewlett-Packard (Schweiz) AG
Allmend 2
CH-8967 WIDEN
Tel: (0041) 57 312111
Telex: 53933 hpag ch
Cable: HPAG CH
A,C,CM,E,M,P
SYRIA
General Electronic Inc.
Nuri Basha Ahnaf Ebn Kays Street
P.O. Box 5781
DAMASCUS
Tel: 33-24-87
Telex: 411 215
Cable: ELECTROBOR DAMASCUS
E
Middle East Electronics
P.O.Box 2308
Abu Rumaneh
DAMASCUS
Tel: 334592
Telex: 411771
M
:AlWAN
Hewlett-Packard Taiwan
Kaohsiung Office
lllF, 456, Chung Hsiao 1st Road
KAOHSIUNG
Tel: (07) 2412318
C,E
Hewlett-Packard Taiwan
8th Floor, Hewiett-Packard BUilding
337 Fu Hsing North Road
TAIPEI
Tel: (02) 712-0404
Telex: 24439 HEWPACK
Cable:HEWPACK Taipei
A,C,CM,E,M,P



TAIWAN (Cont'd)
Ing Lih Trading Co.
3rd Floor, 7 Jen-Ai Road, Sec. 2
TAIPEI 100
Tel: (02) 3948191
Cable: INGLIH Taipei
A
THAILAND
Unimesa Co. Ltd.
30 Patpong Ave., Suriwong
BANGKOK 5
Tel: 235-5727
Telex: 84439 Simonco TH
Cable: UNIMESA Bangkok
A,C,E,M

Bangkok Business Equipment Ltd.
5/5-6 Dejo Road
BANGKOK
Tel: 234-8670, 234-8671
Telex: 87699-BEQUIPT TH
Cable: BUSIQUIPT Bangkok
P
TOGO
Societe Africaine De Promotion
Immeuble Sagap
22, Rue d'Atakpame
B.P.4150
LOME
Tel: 21-62-88
Telex: 5304
P

TRINIDAD & TOBAGO
Caribbean Telecoms Ltd.
Corner McAllister Street &
Eastern Main Road, Laventille
P.O. Box 732
PORT·OF·SPAIN
Tel: 624-4213
Telex: 22561 CARTEL WG
Cable: CARTEL, PORT OF SPAIN
CM,E,M,P

Computer and Controls Ltd.
P.O. Box 51
66 Independence Square
PORT·OF·SPAIN
Tel: 62-279-85
Telex: 3000 POSTLX WG, ACCT
L0090 AGENCY 1264
A,P
Feral Assoc.
8 Fitzgerald Lane
PORT·OF·SPAIN
Tel: 62-36864, 62-39255
Telex: 22432 FERALCO
Cable: FERALCO
M

TUNISIA
Precision Electronique S.A.R.L.
31 Avenue de la Liberte
TUNIS
Tel: 893937
Telex: 13238
P

Tunisie Electronique S.A.R.L.
94, Av. Jugurtha, Mutuelleville
1002 TUNIS·BELVEDERE
Tel: 280144
Telex: 13238
C,E,P

Corema SA
23, bis Rue de Marseille
TUNIS
Tel: 253-821
Telex: 14812 CABAM TN
M
TURKEY
E.M.A
Mediha Eidem Sokak No. 41/6
Yenisehir
ANKARA
Tel: 319175
Telex: 46912 KTX TR
Cable: EMATRADE ANKARA
M

Teknim Company Ltd.
Iran Caddesi No. 7
Kavaklidere
ANKARA
Tel: 275800
Telex: 42155 TKNM TR
E,CM

Saniva Bilgisayar Sistemleri A.S.
Buyukdere Caddesi 103/6
Gayrettene
ISTANBUL
Tel: 1727030
Telex: 26345 SANI TR
C,P
Best Inc.
Esentepe, Gazeteciler Sitesi
Keskin Kalemy
Sokak 6/3, Gayrettepe
ISTANBUL
Tel: 1721328
Telex: 42490
A

UNITED ARAB
EMIRATES
Emitac Ltd.
P.O. Box 1641
SHARJAH
Tel: 591181
Telex: 68136 EMITAC EM
Cable: EMITAC SHARJAH
E,C,M,P,A
Emitac Ltd.
P.O. Box2711
ABU DHABI
Tel: 820419-20
Cable: EMITACH ABUDHABI
Emitac Ltd.
P.O. Box 8391
DUBAI,
Tel: 377591
Emitac Ltd.
P.O. Box 473
RAS AL KHAIMAH
Tel: 28133, 21270
UNITED KINGDOM

GREAT BRITAIN
Hewlett-Packard Ltd.
Trafalgar House
Navigation Road
ALTRINCHAM
CheshireWA141NU
Tel: 0619286422
Telex: 668068
A,C,E,M,P

Hewlett-Packard Ltd.
Miller House
The Ring, BRACKNELL
Berks RG12 1XN
Tel: 0344 424898
Telex: 848733
E

Hewlett·Packard Ltd.
Elstree House, Elstree Way
BOREHAMWOOD, Herts WD6 1SG
Tel: 01 207 5000
Telex: 8952716
C,E

Hewlett-Packard Ltd.
Oakfield House, Oakfield Grove
Clifton BRISTOL, Avon BS8 2BN
Tel: 0272 736806
Telex: 444302
C,E,P
Hewlett-Packard Ltd.
Bridewell House
9 Bridewell Place
LONDON EC4V 6BS
Tel: 01 583 6565
Telex: 298163
C,P
Hewlett-Packard Ltd.
Pontefract Road
NORMANTON, West Yorkshire WF6 1RN
Tel: 0924 895566
Telex: 557355
C,P
Hewlett-Packard Ltd.
The Quadrangle
106-118 Station Road
REDHILL, Surrey RH 1 1PS
Tel: 0737 68655
Telex: 947234
C,E,P
Hewlett-Packard Ltd.
Avon House
435 Stratford Road
Shirley, SOLIHULL, West Midlands
B904BL
Tel: 021 7458800
Telex: 339105
C,E,P
Hewlett-Packard Ltd.
West End House
41 High Street, West End
SOUTHAMPTON
Hampshire S03 3DQ
Tel: 0703 476767
Telex: 477138
C,P
Hewlett-Packard Ltd.
Harmon House
No. 1George Street
UXBRIDGE, Middlesex UX8 1YH
Tel: 895 720 20
Telex: 893134/5
C,CM,E,M,P
Hewlett-Packard Ltd.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG 11 5AR
Tel: 0734 784774
Telex: 847178
A,C,E,M,P

IRELAND

NORTHERN IRELAND
Hewiett-Packard (Ireland) Ltd.
Carrickfergus Industrial Centre
75 Belfast Road, Carrickfergus
BELFAST BT38 8PH
Tel: 09603 67333
Telex: 747626
C,E

SCOTLAND
Hewlett-Packard Ltd.
8 Woodside Place
GLASGOW, G3 7QF
Tel: 041 332 6232
Telex: 779615
C,E
Hewlett-Packard Ltd.
SOUTH QUEENSFERRY
West Lothian, EH30 9TG
Tel: 0313311188
Telex: 72682
C,CM,E,M,P
UNITED STATES

Alabama
Hewlett-Packard Co.
700 Century Park South, Suite 128
BIRMINGHAM, AL 35226
Tel: (205) 822-6802
A,C,M,P'

Hewlett-Packard Co.
420 Wynn Drive
HUNTSVILLE, AL 35805
Tel: (205) 830-2000
C,CM,E,M'

Alaska
Hewlett-Packard Co.
3601 CSt., Suite 1416
ANCHORAGE, AK 99503
Tel: (907) 563-8855
C,E

Arizona
Hewlett-Packard Co.
8080 Pointe Parkway West
PHOENIX, AZ 85044
Tel: (602) 273-8000
A,C,CM,E,M,P
Hewlett-Packard Co.
3400 East Britannia Dr.
Bldg. C, Suite 124
TUCSON, AZ 85706
Tel: (602) 573-7400
C,E,M"

California
Hewlett-Packard Co.
99 South Hill Dr.
BRISBANE, CA 94005
Tel: (415) 330-2500
C
Hewlett-Packard Co.
5060 E. Clinton Avenue, Suite 102
FRESNO, CA 93727
Tel: (209) 252-9652
C,M
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Hewlett-Packard Co.
1421 S. Manhattan Av.
FULLERTON, CA 92631
Tel: (714) 999-6700
C,CM,E,M
Hewlett-Packard Co.
7408 Hollister Ave. #A
GOLETA, CA 93117
Tel: (805) 685-6100
C,E
Hewlett-Packard Co.
5400 W. Rosecrans Blvd.
LAWNDALE, CA 90260
Tel: (213) 643-7500
Telex: 910-325-6608
C,M
Hewlett-Packard Co.
2525 Grand Avenue
Long Beach, CA 90815
Tel: (213) 498-1111
C
Hewlett-Packard Co.
3155 Porter Drive
PALO ALTO, CA 94304
Tel: (415) 857-8000
C,E
Hewlett-Packard Co.
4244 So. Market Court, Suite A
SACRAMENTO, CA 95834
Tel: (916) 929-7222
A*,C,E,M
Hewlett-Packard Co.
9606 Aero Drive
SAN DIEGO, CA 92123
Tel: (619) 279-3200
C,CM,E,M
Hewlett-Packard Co.
5725 W. Las Positas Blvd.
Pleasanton, CA 94566
Tel: (415) 460-0282
C
Hewlett-Packard Co.
3003 Scott Boulevard
SANTA CLARA, CA 95054
Tel: (408) 988-7000
Telex: 910-338-0586
A,C,CM,E
Hewlett-Packard Co.
2150 W. Hillcrest Dr.
THOUSAND OAKS, CA 91320
(805) 373-7000
C,CM,E

Colorado
Hewlett-Packard Co.
2945 Center Green Court South
Suite A
BOULDER, CO 80301
Tel: (303) 938-3005
A,C,E
Hewlett-Packard Co.
24 Inverness Place, East
ENGLEWOOD, CO 80112
Tel: (303) 649-5000
A,C,CM,E,M

Connecticut
Hewlett-Packard Co.
500 Sylvan Av.
BRIDGEPORT, CT 06606
Tel: (203) 371-6454
C,E
Hewlett-Packard Co.
47 Barnes Industrial Road South
WALLINGFORD, CT 06492
Tel: (203) 265-7801
A,C,CM,E,M

Florida
Hewlett-Packard Co.
2901 NW. 62nd Street
FORT LAUDERDALE, FL 33309
Tel: (305) 973-2600
C,E,M,P*
Hewlett-Packard Co.
6800 South Point Parkway
Suite 301
JACKSONVILLE, FL 32216
Tel: (904) 398-0663
C*,M'Ir*

Hewlett-Packard Co.
6177 Lake Ellenor Drive
ORLANDO, FL 32809
Tel: (305) 859-2900
A,C,CM,E,P*
Hewlett-Packard Co.
4700 Bayou Blvd.
Building 5
PENSACOLA, FL 32503
Tel: (904) 476-8422
A,C,M
Hewlett-Packard Co.
5550 W. Idlewild, #150
TAMPA, FL 33614
Tel: (813) 884-3282
C,E,M,P

Georgia
Hewlett-Packard Co.
2000 South Park Place
ATLANTA, GA 30339
Tel: (404) 955-1500
Telex: 810-766-4890
A,C,CM,E,M,P*
Hewlett-Packard Co.
3607 Parkway Lane
Suite 300
NORCROSS, GA 30092
Tel: (404) 448-1894
C,E,P

Hawaii
Hewlett-Packard Co.
Kawaiahao Plaza, Suite 190
567 South King Street
HONOLULU, HI 96813
Tel: (808) 526-1555
A,C,E,M

Idaho
Hewlett-Packard Co.
11309 Chinden Blvd.
BOISE,ID 83707
Tel: (208) 323-2700
C

Illinois
Hewlett-Packard Co.
304 Eldorado Road
P.O. Box 1607
BLOOMINGTON, IL 61701
Tel: (309) 662-9411
C,M**
Hewlett-Packard Co.
525 W. Monroe, #1308
CHICAGO, IL 60606
Tel: (312) 930-0010
C
Hewlett-Packard Co.
1200 East Diehl Road
NAPERVILLE, IL 60566
Tel: (312) 357-8800
C
Hewlett-Packard Co.
5201 Tollview Drive
ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800
Telex: 910-687-1066
A,C,CM,E,M

Indiana
Hewlett-Packard Co.
11911 N. Meridian St.
CARMEL, IN 46032
Tel: (317) 844-4100
A,C,CM,E,M

Hewlett-Packard Co.
3702 Rupp Drive
FT. WAYNE,IN 46815
Tel: (219) 482-4283
C,E

Iowa
Hewlett-Packard Co.
4070 22nd Av. SW
CEDAR RAPIDS, IA 52404
Tel: (319) 390-4250
C,E,M
Hewlett-Packard Co.
4201 Corporate Dr.
WEST DES MOINES, IA 50265
Tel: (515) 224-1435
A**,C,M*·

Kansas
Hewlett-Packard Co.
7804 East Funston Road, #203
WICHITA, KS 67207
Tel: (316) 684-8491
C,E

Kenlucky
Hewlett-Packard Co.
10300 Linn Station Road, #100
LOUISVILLE, KY 40223
Tel: (502) 426-0100
A,C,M

Louisiana
Hewlett-Packard Co.
160 James Drive East
ST. ROSE, LA 70087
P.O. Box 1449
KENNER, LA 70063
Tel: (504) 467-4100
A,C,E,M,P

Maryland
Hewlett-Packard Co.
3701 Koppers Street
BALTIMORE, MD 21227
Tel: (301) 644-5800
Telex: 710-862-1943
A,C,CM,E,M
Hewlett-Packard Co.
2 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (301) 948-6370
A,C,CM,E,M

Massachusetts
Hewlett-Packard Co.
1775 Minuteman Road
ANDOVER, MA 01810
Tel: (617) 682-1500
A,C,CM,E,M,P*
Hewlett-Packard Co.
32 Hartwell Avenue
LEXINGTON, MA 02173
Tel: (617) 861-8960
C,E

Michigan
Hewlett-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, MI 49506
Tel: (616) 957-1970
C,M
Hewlett-Packard Co.
39550 Orchard Hill Place Drive
NOVI, MI48020
Tel: (313) 349-9200
A,C,E,M
Hewlett-Packard Co.
1771 W. Big Beaver Road
TROY, MI 48084
Tel: (313) 643-6474
C

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
ST. PAUL, MN 55113
Tel: (612) 644-1100
A,C,CM,E,M

Missouri
Hewlett-Packard Co.
1001 E. 101st Terrace Suite 120
KANSAS CITY, MO 64131-3368
Tel: (816) 941-0411
A,C,CM,E,M
Hewlett-Packard Co.
13001 Hollenberg Drive
BRIDGETON, MO 63044
Tel: (314) 344-5100
A,C,E,M

Nebraska
Hewlett-Packard
10824 Old Mill Rd., Suite 3
OMAHA, NE 68154
Tel: (402) 334-1813
C,E,M

New Jersey
Hewlett-Packard Co.
120 W. Century Road
PARAMUS, NJ 07653
Tel: (201) 265-5000
A,C,CM,E,M
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UNITED STATES (Cont'd) Hewlett-Packard Co. Hewlett-Packard Co. Hewlett-Packard Co.
Hewlett-Packard Co. 5605 Roanne Way 111 Zeta Drive 109 E. Toronto, Suite 100
20 New England Av. West GREENSBORO, NC 27420 PITTSBURGH, PA 15238 McALLEN, TX 78503
PISCATAWAY, NJ 08854 Tel: (919) 852-1800 Tel: (412) 782-0400 Tel: (512) 630-3030
Tel: (201) 562-6100 A,C,CM,E,M,P* A,C,E,M C
A,C,CM,E Ohio

Hewlett-Packard Co. Hewlett-Packard Co.

Hewlett-Packard Co.
2750 Monroe Boulevard 930 E. Campbell Rd.

New Mexico VALLEY FORGE, PA 19482 RICHARDSON, TX 75081
Hewlett-Packard Co. 2717 S. Arlington Road Tel: (215) 666-9000 Tel: (214) 231-6101
7801 Jefferson N.E. AKRON, OH 44312 A,C,CM,E,M A,C,CM,E,M,P*
ALBUQUERQUE, NM 87109 Tel: (216) 644-2270

Tel: (505) 292·1330 C,E South Carolina Hewlett-Packard Co.

C,E,M Hewlett-Packard Co. Hewlett-Packard Co. 1020 Central Parkway South

23200 Chagrin Blvd #100 Brookside Park, Suite 122 SAN ANTONIO, TX 78216
New York BEACHWOOD, OH 44122 1Harbison Way Tel: (512) 494-9336
Hewlett-Packard Co. Tel: (216) 292-4677 COLUMBIA, SC 29210 A,C,E,M,P*
5 Computer Drive South C,P Tel: (803) 732-0400

UtahALBANY, NY 12205 Hewlett-Packard Co.
C,M

Tel: (518) 458-1550 Hewlett-Packard Co. Hewlett-Packard Co.
9920 Carver Road 3530 W. 2100 SouthA,C,E,M CINCINNATI, OH 45242 555 N. Pleasantburg Dr.

SALTLAKE CITY, UT 84119
Hewlett-Packard Co. Suite 107Tel: (513) 891-9870 Tel: (801) 974-17009600 Main Street C,M

GREENVILLE, SC 29607

CLARENCE, NY 14031 Tel: (803) 232-8002 A,C,E,M

Tel: (716) 759-8621
Hewlett-Packard Co. C Virginia16500 Sprague Road

C,E CLEVELAND, OH 44130 Tennessee Hewlett-Packard Co.
Hewlett-Packard Co. Tel: (216) 243-7300 Hewlett-Packard Co. 4305 Cox Road
200 Cross Keys Office Park A,C,CM,E,M One Energy Centr. #200 GLEN ALLEN, VA 23060
FAIRPORT, NY 14450 Hewlett-Packard Co. Pellissippi Pkwy. Tel: (804) 747-7750
Tel: (716) 223-9950 9080 Springboro Pike KNOXVILLE, TN 37932 A,C,E,M,P*
A,C,CM,E,M MIAMISBURG, OH 45342 Tel: (615) 966-4747 Hewlett-Packard Co.
Hewlett-Packard Co. Tel: (513) 433-2223 A,C,M Tanglewood West Bldg.
7641 Henry Clay Blvd. A,C,CM,E* ,M Hewlett-Packard Co. Suite 240
LIVERPOOL, NY 13088 Hewlett-Packard Co. 3070 Directors Row 3959 Electric Road
Tel: (315) 451-1820 One Maritime Plaza, 5th Floor Directors Square ROANOKE, VA 24018
A,C,CM,E,M 720 Water Street

MEMPHIS, TN 38131 Tel: (703) 774-3444
Hewlett-Packard Co. TOLEDO, OH 43604

Tel: (901) 346-8370 C,E,P
No. 1 Pennsylvania Plaza Tel: (419) 242-2200

A,C,M

55th Floor C Hewlett-Packard Co. Washington

34th Street &8th Avenue 220 Great Circle Road, Suite 116 Hewlett-Packard Co.
Hewlett-Packard Co. NASHVILLE, TN 37228 15815 S.E. 37th StreetMANHATTAN NY 10119

Tel: (212) 971-0800
675 Brooksedge Blvd. Tel: (615) 255-1271 BELLEVUE, WA 98006

C,M*
WESTERVILLE, OH 43081 C,M,P* Tel: (206) 643-4000
Tel: (614) 891-3344 A,C,CM,E,MHewlett-Packard Co. C,CM,E* Texas

15 Myers Corner Rd. Hewlett-Packard Co. Hewlett-Packard Co.

Hollowbrook Park, Suite 20 Oklahoma 1826-P Kramer Lane 708 North Argonne Road

WAPPINGER FALLS, NY 12590 Hewlett-Packard Co. AUSTIN, TX 78758 SPOKANE, WA 99212-2793

CM,E 3525 N.W. 56th SI. Tel: (512) 835-6771 Tel: (509) 922-7000

Hewlett-Packard Co. Suite C-100 C,E,P* C

250 Westchester Avenue OKLAHOMA CITY, OK 73112
Hewlett-Packard Co. West VirginiaTel: (405) 946-9499WHITE PLAINS, NY 10604

C,E*,M
5700 Cromo Dr Hewlett-Packard Co.

Tel: (914) 684-6100 EL PASO, TX 79912 50156th
C,CM,E Hewlett-Packard Co. Tel: (915) 833-4400 CHARLESTON, WV 25304
Hewlett-Packard Co.

3840 S. 103rd E. Ave., #100 C,E*,M** Tel: (304) 925-0492
3 Crossways Park West

TULSA, OK 74146 Hewlett-Packard Co. A,C,M
WOODBURY, NY 11797

Tel: (918) 665-3300 3952 Sandshell Drive
Tel: (516) 682-7800

A*·,C,E,M*,P* FORT WORTH, TX 76137 Wisconsin

A,C,CM,E,M Oregon Tel: (817) 232-9500 Hewlett-Packard Co.

Hewlett-Packard Co. C 275 N. Corporate Dr.
North Carolina

9255 S. W. Pioneer Court Hewlett-Packard Co. BROOKFIELD, WI 53005
Hewlett-Packard Co.

WILSONVILLE, OR 97070 10535 Harwin Drive Tel: (414) 784-8800
305 Gregson Dr.

Tel: (503) 682-8000 HOUSTON, TX 77036 A,C,E*,M
CARY, NC 27511

A,C,E*,M Tel: (713) 776·6400 URUGUAY
Tel: (919) 467-6600 A,C,E,M,P* Pablo Ferrando SAC. e I.
C,CM,E,M,P* Pennsylvania Hewlett-Packard Co. Avenida ltalia 2877
Hewlett-Packard Co. Hewlett-Packard Co. 511 E. John W. Carpenter Fwy. Casilla de Correo 370
9600-H Southern Pine Blvd. 50 Dorchester Rd. Royal Tech. Center #100 MONTEVIDEO
CHARLOTTE, NC 28210 HARRISBURG, PA 17112 IRVING, TX 75062 Tel: 80-2586
Tel: (704) 527-8780 Tel: (717) 657-5900 Tel: (214) 556-1950 Telex: 802586
C* C C,E A,CM,E,M
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URUGUJ\ Y (Cont'd)
Olympia de Uruguay SA
Maquines de OIicina
Avda. del Libertador 1997
Casilla de Correos 6644
MONTEVIDEO
Tel: 91-1809, 98-3807
Telex: 6342 OROU UY
P

VENEZUl':I.A
Hewlett-Packard de Venezuela C.A.
3A Transversal Los Ruices Norte
Edificio Segre 2 & 3
Apartado 50933
CARACAS 1071
Tel: 239-4133
Telex: 251046 HEWPACK
A,C,CM,E,M,P
Hewlett-Packard de Venezuela, C.A.
Centro Civdad Comercial Tamanaco
Nivel C-2 (Nueva Etapa)
Local 53H05
Chuao, CARACAS
Tel: 928291
P
Albis Venezolana S.R.L.
Av. Las Marias, Ota. Alix,
EI Pedregal
Apartado 81025
CARACAS 1080A
Tel: 747984, 742146
Telex: 24009 ALBIS VC
A

Tecnologica Medica del Caribe, C.A.
Multicentro Empresarial del Este
Ave. Libertador
Edil. Libertador
Nucleo "C" - Olicina 51-52
CARACAS
Tel: 339867/333780
M

Hewlett-Packard de Venezuela C.A.
Residencias Tia Betty Local 1
Avenida 3 y con calle 75
MARACAIBO, Estado Zulia
Apartado 2646
Tel: (061) 75801-75805-75806
80304
Telex: 62464 HPMAR
C,Eo

Hewlett-Packard de Venezuela C.A.
Urb. Lomas de Este
Torre Trebol - Piso 11
VALENCIA, Estado Carabobo
Apartado 3347
Tel: (041) 222992/223024
C,P

YUGOSLAVIA
Do Hermes
General Zdanova 4
YU-11000 BEOGRAD
Tel: 340 327, 342 641
Telex: 11433
A,C,E,P
Hermes
Titova 50
YU-61000 LJUBLJANA
Tel: 324 856, 324 858
Telex: 31583
C,E,M,P
Elektrotehna
Titova 51
YU-61000 LJUBLJANA
CM

ZAIRE
Computer & Industrial Engineering
25, Avenue de la Justice
B.P. 12797
KINSHASA, Gombe
Tel: 32063
Telex: 21552
C,P

ZAMBIA
R.J. Tilbury (Zambia) Ltd.
P.O. Box 32792
LUSAKA
Tel: 215590
Telex: 40128
E

ZIMBABWE
Field Technical Sales (Private) Limited
45, Kelvin Road North
P.O. Box 3458
HARARE
Tel: 705231
Telex: 4-122 RH
E,P

August 1985
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