


System  Building Blocks
Configure an instrument or system
for unique applications using
off-the-shelf modules. Schematics
show inputs, outputs, and the
major functional blocks contained
in each module.

167 Customer Support
HP provides product support and
services, including calibration,
performance test software, hotline
support, documentation, and
equipment requirement
information.

Alphabetical and
Numerical Indices

173

Locate products by product model
number or product type.

1

(MMS)  is
an integrated family of test
equipment especially suited for
high performance RF, microwave,
and lightwave applications.
This measurement platform
offers the lowest life cycle cost
when you integrate, support, or
upgrade your test system.

9 Configuration Examples
You can integrate multiple MMS
instruments into a complete
measurement solution. The MMS
platform contributes uniquely to
the success of many programs,
both commercial and military.

13 Instruments
Choose from instruments that
are single modules or multiple
modules configured into systems.
More than 40 different modular
components are available,
including mainframes, displays,
modules, and systems.

114 System Integration
Quickly integrate your test system
using the resources and tools
available. Save development time
using HP ’s custom switch matrixes.
Or design your own modules
using development products and
engineering resources available
from HP and other vendors.
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8566B  spectrum analyzer and power meter.

3

7OlOOA power meter
use half the rack space of an HP 

soRwar+are  available
from HP and other manufacturers.
Because the system is open, manufac-
turers and system integrators can
leverage existing hardware and
software by building additional
components of their own.

Quick system configuration
System integrators can quickly
configure modular test systems.
Modularity allows systems of all sizes
to be tailored easily to suit your
requirements. Many special hardware
and software products and services to
customize systems are available from
HP and other vendors, helping reduce
the need to do custom work. Several
design tools and resources are also
available for designing and building
custom modules. Customization can
proceed quickly because the system
architecture is already defined and
many components are available.

MMS benefits

Expanding functionality
Many MMS products are available
today. Choose from more than
40 modules, displays, mainframes,
and standard instrument systems.
MMS functionality continues to
expand with many new products from
HP and other companies introduced
every year.

Smaller than rack-and-stack
Since MMS instruments are smaller
and weigh less than traditional HP-IB
instruments, rack volume is used
more efficiently. A central, shared
display/user interface eliminates
display and front-panel redundancy.
When the display is not needed, it can
be removed from the system, saving
even more space and reducing cost.

4

4 EIA Rack
Heights Saved

With no display, the HP 71210C Option 200 and an HP 

MMS  architecture
MMS is a modular architecture
with a well-defined environment
optimized for RF and microwave
instrumentation. It addresses the
industry need for downsized,
modular instrumentation that can
share common system components.
Numerous off-the-shelf system
components--including mainframes,
modules, and  

(MMS) is the high performance
instrument system that provides
the lowest life-cycle cost for high
frequency test systems, from RF
and microwave to lightwave. The
MMS helps you reduce cost, save
time, and minimize risk when
integrating, using, supporting, or
upgrading measurement systems.
Test systems can be optimized by
combining MMS with other systems.

Introduction

The microwave standard
The modular measurement system



kHz switched power supply
reduces module-to-module
interference.

02,06  and
RE02 conducted and radiated limits.
In addition, the close proximity of
modules also requires that close-field
EMC levels be characterized to ensure
system integrity. HP modules pass a
total of 18 standard tests.

MMS features ensure good EMC characteristics at high frequencies.

The mainframe provides the
environment that allows modules
to comply with MIL-STD 461
radiated and conducted limits.
MMS modules are housed in
shielded enclosures. When
a module is inserted into the
mainframe, the rear connector is
completely enclosed by metal to
reduce radiated emissions and
susceptibility

The module is grounded to the
mainframe with special grounding
points to reduce emissions. The
40 

CSOl,  

526,527/1979;
FCC Part 15 Subpart J, Class B; and
MIGSTD 461B  

FI’Z 

(EMC)  is critical to achieve high
performance in instrumentation.
It is particularly important at
microwave frequencies, where
systems include both high power
sources and sensitive spectrum
analyzers measuring low level signals.
The system MMS mainframe meets
VDE B (0871);  

MMS  Overview

Designed for performance

EMC at microwave frequencies
Good electromagnetic compatibility



RF instruments.
MM8instrumente  and 

analogusingvXr  digital and 
both standards,

Test  Equipment takes
advantage of  

(IEEE-488),  yet each has a high
speed internal bus. Both systems
can be tied to a common 10 MHz
clock reference and both use
common trigger signal levels.

Thie Westinghouse  Downsized
Automatic 

VXIbus
Combining MMS with other instru-
ments based on open standards lets
you configure systems with optimal
price and performance. For example,
you can choose MMS for RF and
microwave test requirements and
HP VXI for low-frequency analog
and digital needs.

HP MMS and VXIbus were designed
for compatibility in systems. They
share a common I/O interface

(40 inch-pounds).
The complete module system is
designed for over 500 insertion cycles.

Compatibility with  

MMS Overview

Rugged performance

Many systems require rugged
performance, but not all operating
environments are as benign as the
typical office space. The MMS
platform is prepared for this. Its
mechanical design allows compliance
with vibration and shock require-
ments of MILT-28800E Type III
Class 3 for most MMS systems.
(A few exceptions meet Class 5 only.)

Modularity provides many challenges
for ruggedness. But the MMS module
is held firmly in place with a
V-grove at the front and a guide pin
on the rear. The blackplane design
completely protects all connector
pins from damage without requiring
special care during module installa-
tion. (When the module is not
installed, connector pins are
completely protected against static
discharge.) A two-position latching
system firmly holds the module in
place. Although significant torque is
not required to install a module, the
latching system will handle over
4.5 newton-meters  



to any
instrument in the system. It then
takes on the personality of that
instrument. You operate the instru-
ment with 14 easy-to-use softkeys,
and you can view measurement data
just as you would on a standalone
instrument. In fact, you can view
measurement data from up to four
different instruments while control-
ling one, all simultaneously! This is
helpful for verifying system perfor-
mance when the system is being set
up, upgraded, modified, or tested.

The convenient central display has 14 easy-to-use softkeys.

Optional display
You can choose to exclude the
display from the final test system; it
is still available if you need it later
for system upgrades or for trouble-
shooting a device under test. Simply
connect the display into the system
with the MSIB cable and you have
full access to all the display capability.
Disconnect the display from the
system when you ’re finished and
move it to another system.

Include the MMS display in your system only when you need it.

6

MMS  Overview

Versatile display
The display is an important
component of an automated system.
It saves time when you are developing
measurement algorithms or debug-
ging software because it gives instant
feedback about what the instrument
is doing. The display is used in
manufacturing or depot tests that
require real-time measurements,
such as those used to manually
adjust a filter.

With just a couple of keystrokes,
the display can be assigned 



RIMS Overview

Operation from a distance
MMS allows instruments to be
separated by large distances and
operated from one or more locations.
Operation from a distance is especi-
ally important when instruments
must be located in environments that
are not suited for an operator, such as
atop a radio tower or in a test chamber
with high electromagnetic fields.

The illustration shows an MMS
system monitoring several satellite
earth ground stations with a distance
of up to 1.0 km between each station.
A central display allows an operator
to monitor any one of the satellite
stations from a convenient location.
Up to four stations can be simulta-
neously monitored with this one
display It takes just a couple of
keystrokes to quickly switch and
monitor four other stations. In each
station a local display also can be
used to monitor the local station or
any other station.

Using the MMS display, you can measure four instruments simultaneously.

Operate several instruments over long distances using a central, local display.



& Development
Hamilton Software, Inc.
Packard-Hughes Interconnect

An open standard
MMS is an open standard worldwide,
controlled by a consortium of test
equipment manufacturers and system
integrators. Patents have been
dedicated to the public, and anyone
can build into the system without
license or fee requirements.

The MMS Consortium was formed
to develop and control the MMS
specification. Each member has one
vote on all Consortium matters,
ensuring equal representation across
the industry. The Consortium has
published specifications for MMS
that is optimal for RF and microwave
instrumentation.

MMS is an open, international
standard controlled by a consortium
of industry members.

8

h&tin information
Systems Company
Martin Communications Ply. Ltd.
Microsource. Inc.
Northrop Grumman Corp.
Tern Technology, Inc.
Associates
Advanced Manufacturing

Aerotlex  Laboratories, Inc.
GEC-Marconi Avionics Ltd.
Hewlett-Packard Company
Lockheed 

Comslron  D ivision of

(CEE).

Member companies

(BSTF),  which requires
rugged equipment, and in the depot
test Commercial Equivalent  

(IFI’E) program:
in the vehicle-mounted Base Shop
Test Facility  (TISS)  program and Martin

Marietta ’s LANTIRN program.

MMS: RF-to-lightwave instrumentation for commercial
and defense applications

MMS is also deployed in both the
military and commercial versions of
the U.S. Army Integrated Family of
Test Equipment  

(CASS)  program, and it is
included in the core CASS system.
A MATE module for USAF programs
is available for spectrum analyzer
systems. It is used in the USAF
TEWS (Tactical Electronic Warfare
System) Intermediate Support
System 

DOD  programs. MMS is the
central architecture for the RF
suite portions of the U.S. Navy
Consolidated Automated Support
System 

MMS Overview

Widespread acceptance
MMS is accepted worldwide in both
commercial and defense industries.
More than 7,000 MMS mainframes
have been sold-about half of them
outside the U.S.-and over 75% of
them to commercial customers. In
the last five years MMS also has been
chosen for nearly every major U.S.
Defense ATE program containing
RF and microwave instrumentation.

MMS in defense ATE
Size, performance, ruggedness, and
breadth of product offering make
MMS ideal for defense ATE appli-
cations. It is used in a number of
U.S. 



(LANTIRN)  that Lockheed
Martin Information Systems
Company developed and supplied
to the U.S. Air Force.

9

MATE-
compatible support system for the
Low Altitude Navigation and
Targeting Infrared Ranging System
for Night 

(CLASS),
selected MMS for the CASS RF suite
of instrumentation. CASS meets
the Navy ’s requirement for a test
system capable of supporting and
maintaining any existing or future
measurement scenario. Modularity
gives the system greater test
compatibility, lower price, more
logistic flexibility, and the capability
to insert new technology to accom-
modate future needs.

LANTIRN
Modular measurement system
equipment is used in the 

(TISS).  The
open architecture of MMS allowed a
third party, Tern Technology, to design
and produce a key component of the
system, a radar receiver module, that
was not commercially available.

CASS
The Automated Systems Department
of Lockheed Martin, prime contractor
for the U.S. Navy ’s Consolidated
Automated Support System  

IFTE ’s
intermediate, depot, and commercial
equivalent development systems.
Instrument performance and ease of
support were key factors in the
decision to incorporate MMS.

TISS
McDonnell-Douglas and Honeywell,
Inc., have provided MMS to the U.S.
Air Force for the TEWS (Tactical
Electronic Warfare System) Inter-
mediate Support System  

(IFI’E)
program. MMS is a part of 

Configuration Example:
Aerospace/Defense ATE Systems

The modular measurement system
is an industry standard used
successfully in many large
aerospaceldefense programs.

IFTE
Northrop Grumman Corporation has
provided MMS products to the U.S.
Army as a part of the Integrated
Family of Test Equipment  



WUT).

10

application-
specific custom switch matrixes,
application software, distributed
processing, and network techniques.

Dual-channel
test station for a
transparent
communication
satellite payload

In the photograph of the
test station, the custom
interface matrix is located
at the top of the taller rack.
Immediately below are
two HP 70340A micro-
wave sources, two
HP 70620B preamplifiers,
and the microwave-related
modules for two
HP 71910A receivers.
(The two local oscillators
are located in the display
mainframe. The other
modules are arranged as
one channel per main-
frame.) The receiver IF
sections are located at the
bottom of the rack above
the four HP 70100A power
meter modules. Located
above and connected to
the IF sections are the two
HP 89410A vector signal
analyzers for receiver
IF signal processing.
The shorter rack is a
calibration cart used to
provide remote calibration
through the long cables
that connect to the unit
under test 

single-
rack solution was most desirable, and
the need to combine dual channels in

a single rack posed a significant
challenge. In designing this system,
HP met the challenge by taking
advantage of the comparatively
smaller size of MMS.

High performance instruments can
lose their competitive edge through
degradation from the systemization
process. Degradation can arise from
interference between instruments,
from cable losses, or from the inter-
actions of long cabling. At microwave
frequencies, the degradation can
increase. In this satellite payload
test system, the excellent EM1
performance of MMS ensured the
integrity of the system design
against interference problems.
The modularity of MMS allowed
concentration of microwave modules
near the interface panel, minimizing
the effects of RF cabling.

System configuration
An HP sales representative can help
you configure the best solution for
your specific application. HP ’s broad
base of MMS offerings includes
off-the-shelf modules,  

(VSA). The VSA
processes the receiver IF using phase
information to measure group delay,
AM to PM conversion, and so forth.

Throughput requirements called for a
dual-channel test system (except for
two-tone tests), which increased the
amount of equipment required for the
system. However, the manufacturing
process required a mobile tester that
could be moved along with the satel-
lite payload as it progressed through
various test stages. Thus a 

I/Q demodulated outputs
connected to the HP 89410A vector
signal analyzer  

Configuration Example:
Satellite Test System

Satellite communications
payload test system

A family of satellite payload test
systems meet the testing require-
ments for communication satellite
payloads in a manufacturing environ-
ment. The systems are designed to
maximize the use of standard test
equipment, offering the maximum
test capability at a minimum cost.

Each system is custom-designed for
the specific testing requirements of
a given satellite type and manufac-
turer ’s process. The system includes
a custom interface panel with
supporting signal routing and
conditioning hardware that simplifies
connection to the payload and
provides for system calibration while
maintaining measurement integrity.
The HP 70611A switch driver is used
to control the interface. This small,
one-slot switch/attenuator driver
provides control of even the most
complex switches. Its MMS user
interface allows easy labeling of
each signal routing pattern, which
simplifies manual operation.

The system shown here is for testing
analog transparent payloads. Many
measurements have been enhanced
by using the wide bandwidth capabil-
ity of the HP 71910A receiver with
its analog 



(AoA) performance with
standard, readily available modules.

Support worldwide
All HP manufactured modules are
designed and built to our high quality
standards, documented fully, and
supported by HP service centers
worldwide.

System configuration
An HP sales representative can help
MMS hardware for your specific
receiver application.

11

The  superior amplitude and phase
stability of the MMS RF and IF
modules allow state-of-the-art angle
of arrival 

ARGOSystems partially a function of the number of
in the custom part of the design, elements (channels). A key feature of
and thus allowed the system to be this system is the ability to readily
integrated in less time than a full add channels, thereby increasing
custom receiver. spatial resolution performance.

High performance off the shelf

_

Superior time to market Flexible through modularity
Available standard modules as well Spatial resolution of an interferome-
as module development products ter-based direction-finding system is
assisted both HP and 

,,..  

&do

RF&dm
7womHP  

F

SecI6on
HP7emM

RF 

F
RFsouFon
HF7ooobA

ARGOSystems to
leverage the efforts of its engineering
staff. Engineers did not expend effort
on the analog or control sections of
the system. They were able to focus
primarily on the digital signal
processing capability that is the
core of their contribution.

off-the-
shelf modular components provided
the performance needed at a minimal
cost, and allowed  

The  availability of standard,  

ARGOSystems,
Inc., of Sunnyvale, CA, as a develop-
ment platform for custom receivers
that would allow rapid configuration
and evaluation of new designs.

Competitive cost

ARGOSystems

This MMS-based RF and microwave
scanning direction-finding receiver
system combines standard MMS
products, HP custom engineered
modules, and the system designer ’s
hardware and software to offer a
commercially available system that
met the goals of competitive cost,
lower development time, high
performance, ease of support, and
flexibility of configuration. The system
was envisioned by  

Configuration Example:
Direction-Finding Receiver

Hardware block diagram of a
direction-finding receiver
developed by  



HP’s broad
base of MMS offerings include

l off-the-shelf modules
l application-specific custom

switch matrixes
l application software, distributed

processing, data storage and
retrieval, and networking
techniques.

12

misert4wtsylB$em.

Lower hardware cost
Because the MMS eliminates
redundant electronics, significant
cost savings have been realized.
The total price of the MMS version
is approximately 80% of the earlier
rack-and-stack system.

System configuration
An HP sales representative can help
you configure the best solution for
your specific application.  

custom-deeipnedthie 
l/4 reduction in reck space
for 

allowed  abenefits  Ml&S  

Configuration Example:
Mixer Test System

This example of a mixer test system
illustrates the space savings,
improved test throughput, and
reduced cost you can achieve by
exploiting the MMS. The example
shows an upgraded mixer test station
currently used on one of two full,
five-foot rack cabinets. It used
HP 8340B synthesizers to provide
mixer stimulus and an HP 8566B
spectrum analyzer to measure
mixer response.

Higher performance in a
downsized package
Generally, the MMS requires less
rack space to implement function-
ality. In this case, the entire MMS
system takes one fourth the rack
space of the rack-and-stack version.
For example, the HP 8340Bs are full
rack width instruments. The MMS
system uses an HP 70300A RF
tracking generator combined with
an HP 70900B local oscillator to
provide an offset signal stimulus
in one half the rack space.

The original system required a
controller to support the system
software, whereas the MMS upgrade
uses the LO microprocessor to run a
downloaded version of the same code
without requiring a computer.

Enhanced throughput
System test throughput has been
increased by using a tracking
generator/spectrum analyzer
combination rather than the
synthesizer/spectrum analyzer
combination used before. The
concept required the synthesizer
and spectrum analyzer to tune to
each frequency point, lock, and
then measure. If the test program
required many frequency points
across the band of interest to fully
characterize the mixer, testing
was slow. The tracking generator/
spectrum analyzer combination
has decreased the test time.



System  Building Blocks
Configure an instrument or system
for unique applications using
off-the-shelf modules. Schematics
show inputs, outputs, and the
major functional blocks contained
in each module.

167 Customer Support
HP provides product support and
services, including calibration,
performance test software, hotline
support, documentation, and
equipment requirement
information.

Alphabetical and
Numerical Indices

173

Locate products by product model
number or product type.

1

(MMS)  is
an integrated family of test
equipment especially suited for
high performance RF, microwave,
and lightwave applications.
This measurement platform
offers the lowest life cycle cost
when you integrate, support, or
upgrade your test system.

9 Configuration Examples
You can integrate multiple MMS
instruments into a complete
measurement solution. The MMS
platform contributes uniquely to
the success of many programs,
both commercial and military.

13 Instruments
Choose from instruments that
are single modules or multiple
modules configured into systems.
More than 40 different modular
components are available,
including mainframes, displays,
modules, and systems.

114 System Integration
Quickly integrate your test system
using the resources and tools
available. Save development time
using HP ’s custom switch matrixes.
Or design your own modules
using development products and
engineering resources available
from HP and other vendors.
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8566B  spectrum analyzer and power meter.

3

7OlOOA power meter
use half the rack space of an HP 

soRwar+are  available
from HP and other manufacturers.
Because the system is open, manufac-
turers and system integrators can
leverage existing hardware and
software by building additional
components of their own.

Quick system configuration
System integrators can quickly
configure modular test systems.
Modularity allows systems of all sizes
to be tailored easily to suit your
requirements. Many special hardware
and software products and services to
customize systems are available from
HP and other vendors, helping reduce
the need to do custom work. Several
design tools and resources are also
available for designing and building
custom modules. Customization can
proceed quickly because the system
architecture is already defined and
many components are available.

MMS benefits

Expanding functionality
Many MMS products are available
today. Choose from more than
40 modules, displays, mainframes,
and standard instrument systems.
MMS functionality continues to
expand with many new products from
HP and other companies introduced
every year.

Smaller than rack-and-stack
Since MMS instruments are smaller
and weigh less than traditional HP-IB
instruments, rack volume is used
more efficiently. A central, shared
display/user interface eliminates
display and front-panel redundancy.
When the display is not needed, it can
be removed from the system, saving
even more space and reducing cost.

4

4 EIA Rack
Heights Saved

With no display, the HP 71210C Option 200 and an HP 

MMS  architecture
MMS is a modular architecture
with a well-defined environment
optimized for RF and microwave
instrumentation. It addresses the
industry need for downsized,
modular instrumentation that can
share common system components.
Numerous off-the-shelf system
components--including mainframes,
modules, and  

(MMS) is the high performance
instrument system that provides
the lowest life-cycle cost for high
frequency test systems, from RF
and microwave to lightwave. The
MMS helps you reduce cost, save
time, and minimize risk when
integrating, using, supporting, or
upgrading measurement systems.
Test systems can be optimized by
combining MMS with other systems.

Introduction

The microwave standard
The modular measurement system



kHz switched power supply
reduces module-to-module
interference.

02,06  and
RE02 conducted and radiated limits.
In addition, the close proximity of
modules also requires that close-field
EMC levels be characterized to ensure
system integrity. HP modules pass a
total of 18 standard tests.

MMS features ensure good EMC characteristics at high frequencies.

The mainframe provides the
environment that allows modules
to comply with MIL-STD 461
radiated and conducted limits.
MMS modules are housed in
shielded enclosures. When
a module is inserted into the
mainframe, the rear connector is
completely enclosed by metal to
reduce radiated emissions and
susceptibility

The module is grounded to the
mainframe with special grounding
points to reduce emissions. The
40 

CSOl,  

526,527/1979;
FCC Part 15 Subpart J, Class B; and
MIGSTD 461B  

FI’Z 

(EMC)  is critical to achieve high
performance in instrumentation.
It is particularly important at
microwave frequencies, where
systems include both high power
sources and sensitive spectrum
analyzers measuring low level signals.
The system MMS mainframe meets
VDE B (0871);  

MMS  Overview

Designed for performance

EMC at microwave frequencies
Good electromagnetic compatibility



RF instruments.
MM8instrumente  and 

analogusingvXr  digital and 
both standards,

Test  Equipment takes
advantage of  

(IEEE-488),  yet each has a high
speed internal bus. Both systems
can be tied to a common 10 MHz
clock reference and both use
common trigger signal levels.

Thie Westinghouse  Downsized
Automatic 

VXIbus
Combining MMS with other instru-
ments based on open standards lets
you configure systems with optimal
price and performance. For example,
you can choose MMS for RF and
microwave test requirements and
HP VXI for low-frequency analog
and digital needs.

HP MMS and VXIbus were designed
for compatibility in systems. They
share a common I/O interface

(40 inch-pounds).
The complete module system is
designed for over 500 insertion cycles.

Compatibility with  

MMS Overview

Rugged performance

Many systems require rugged
performance, but not all operating
environments are as benign as the
typical office space. The MMS
platform is prepared for this. Its
mechanical design allows compliance
with vibration and shock require-
ments of MILT-28800E Type III
Class 3 for most MMS systems.
(A few exceptions meet Class 5 only.)

Modularity provides many challenges
for ruggedness. But the MMS module
is held firmly in place with a
V-grove at the front and a guide pin
on the rear. The blackplane design
completely protects all connector
pins from damage without requiring
special care during module installa-
tion. (When the module is not
installed, connector pins are
completely protected against static
discharge.) A two-position latching
system firmly holds the module in
place. Although significant torque is
not required to install a module, the
latching system will handle over
4.5 newton-meters  



to any
instrument in the system. It then
takes on the personality of that
instrument. You operate the instru-
ment with 14 easy-to-use softkeys,
and you can view measurement data
just as you would on a standalone
instrument. In fact, you can view
measurement data from up to four
different instruments while control-
ling one, all simultaneously! This is
helpful for verifying system perfor-
mance when the system is being set
up, upgraded, modified, or tested.

The convenient central display has 14 easy-to-use softkeys.

Optional display
You can choose to exclude the
display from the final test system; it
is still available if you need it later
for system upgrades or for trouble-
shooting a device under test. Simply
connect the display into the system
with the MSIB cable and you have
full access to all the display capability.
Disconnect the display from the
system when you ’re finished and
move it to another system.

Include the MMS display in your system only when you need it.

6

MMS  Overview

Versatile display
The display is an important
component of an automated system.
It saves time when you are developing
measurement algorithms or debug-
ging software because it gives instant
feedback about what the instrument
is doing. The display is used in
manufacturing or depot tests that
require real-time measurements,
such as those used to manually
adjust a filter.

With just a couple of keystrokes,
the display can be assigned 



RIMS Overview

Operation from a distance
MMS allows instruments to be
separated by large distances and
operated from one or more locations.
Operation from a distance is especi-
ally important when instruments
must be located in environments that
are not suited for an operator, such as
atop a radio tower or in a test chamber
with high electromagnetic fields.

The illustration shows an MMS
system monitoring several satellite
earth ground stations with a distance
of up to 1.0 km between each station.
A central display allows an operator
to monitor any one of the satellite
stations from a convenient location.
Up to four stations can be simulta-
neously monitored with this one
display It takes just a couple of
keystrokes to quickly switch and
monitor four other stations. In each
station a local display also can be
used to monitor the local station or
any other station.

Using the MMS display, you can measure four instruments simultaneously.

Operate several instruments over long distances using a central, local display.



& Development
Hamilton Software, Inc.
Packard-Hughes Interconnect

An open standard
MMS is an open standard worldwide,
controlled by a consortium of test
equipment manufacturers and system
integrators. Patents have been
dedicated to the public, and anyone
can build into the system without
license or fee requirements.

The MMS Consortium was formed
to develop and control the MMS
specification. Each member has one
vote on all Consortium matters,
ensuring equal representation across
the industry. The Consortium has
published specifications for MMS
that is optimal for RF and microwave
instrumentation.

MMS is an open, international
standard controlled by a consortium
of industry members.

8

h&tin information
Systems Company
Martin Communications Ply. Ltd.
Microsource. Inc.
Northrop Grumman Corp.
Tern Technology, Inc.
Associates
Advanced Manufacturing

Aerotlex  Laboratories, Inc.
GEC-Marconi Avionics Ltd.
Hewlett-Packard Company
Lockheed 

Comslron  D ivision of

(CEE).

Member companies

(BSTF),  which requires
rugged equipment, and in the depot
test Commercial Equivalent  

(IFI’E) program:
in the vehicle-mounted Base Shop
Test Facility  (TISS)  program and Martin

Marietta ’s LANTIRN program.

MMS: RF-to-lightwave instrumentation for commercial
and defense applications

MMS is also deployed in both the
military and commercial versions of
the U.S. Army Integrated Family of
Test Equipment  

(CASS)  program, and it is
included in the core CASS system.
A MATE module for USAF programs
is available for spectrum analyzer
systems. It is used in the USAF
TEWS (Tactical Electronic Warfare
System) Intermediate Support
System 

DOD  programs. MMS is the
central architecture for the RF
suite portions of the U.S. Navy
Consolidated Automated Support
System 

MMS Overview

Widespread acceptance
MMS is accepted worldwide in both
commercial and defense industries.
More than 7,000 MMS mainframes
have been sold-about half of them
outside the U.S.-and over 75% of
them to commercial customers. In
the last five years MMS also has been
chosen for nearly every major U.S.
Defense ATE program containing
RF and microwave instrumentation.

MMS in defense ATE
Size, performance, ruggedness, and
breadth of product offering make
MMS ideal for defense ATE appli-
cations. It is used in a number of
U.S. 



(LANTIRN)  that Lockheed
Martin Information Systems
Company developed and supplied
to the U.S. Air Force.

9

MATE-
compatible support system for the
Low Altitude Navigation and
Targeting Infrared Ranging System
for Night 

(CLASS),
selected MMS for the CASS RF suite
of instrumentation. CASS meets
the Navy ’s requirement for a test
system capable of supporting and
maintaining any existing or future
measurement scenario. Modularity
gives the system greater test
compatibility, lower price, more
logistic flexibility, and the capability
to insert new technology to accom-
modate future needs.

LANTIRN
Modular measurement system
equipment is used in the 

(TISS).  The
open architecture of MMS allowed a
third party, Tern Technology, to design
and produce a key component of the
system, a radar receiver module, that
was not commercially available.

CASS
The Automated Systems Department
of Lockheed Martin, prime contractor
for the U.S. Navy ’s Consolidated
Automated Support System  

IFTE ’s
intermediate, depot, and commercial
equivalent development systems.
Instrument performance and ease of
support were key factors in the
decision to incorporate MMS.

TISS
McDonnell-Douglas and Honeywell,
Inc., have provided MMS to the U.S.
Air Force for the TEWS (Tactical
Electronic Warfare System) Inter-
mediate Support System  

(IFI’E)
program. MMS is a part of 

Configuration Example:
Aerospace/Defense ATE Systems

The modular measurement system
is an industry standard used
successfully in many large
aerospaceldefense programs.

IFTE
Northrop Grumman Corporation has
provided MMS products to the U.S.
Army as a part of the Integrated
Family of Test Equipment  



WUT).
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application-
specific custom switch matrixes,
application software, distributed
processing, and network techniques.

Dual-channel
test station for a
transparent
communication
satellite payload

In the photograph of the
test station, the custom
interface matrix is located
at the top of the taller rack.
Immediately below are
two HP 70340A micro-
wave sources, two
HP 70620B preamplifiers,
and the microwave-related
modules for two
HP 71910A receivers.
(The two local oscillators
are located in the display
mainframe. The other
modules are arranged as
one channel per main-
frame.) The receiver IF
sections are located at the
bottom of the rack above
the four HP 70100A power
meter modules. Located
above and connected to
the IF sections are the two
HP 89410A vector signal
analyzers for receiver
IF signal processing.
The shorter rack is a
calibration cart used to
provide remote calibration
through the long cables
that connect to the unit
under test 

single-
rack solution was most desirable, and
the need to combine dual channels in

a single rack posed a significant
challenge. In designing this system,
HP met the challenge by taking
advantage of the comparatively
smaller size of MMS.

High performance instruments can
lose their competitive edge through
degradation from the systemization
process. Degradation can arise from
interference between instruments,
from cable losses, or from the inter-
actions of long cabling. At microwave
frequencies, the degradation can
increase. In this satellite payload
test system, the excellent EM1
performance of MMS ensured the
integrity of the system design
against interference problems.
The modularity of MMS allowed
concentration of microwave modules
near the interface panel, minimizing
the effects of RF cabling.

System configuration
An HP sales representative can help
you configure the best solution for
your specific application. HP ’s broad
base of MMS offerings includes
off-the-shelf modules,  

(VSA). The VSA
processes the receiver IF using phase
information to measure group delay,
AM to PM conversion, and so forth.

Throughput requirements called for a
dual-channel test system (except for
two-tone tests), which increased the
amount of equipment required for the
system. However, the manufacturing
process required a mobile tester that
could be moved along with the satel-
lite payload as it progressed through
various test stages. Thus a 

I/Q demodulated outputs
connected to the HP 89410A vector
signal analyzer  

Configuration Example:
Satellite Test System

Satellite communications
payload test system

A family of satellite payload test
systems meet the testing require-
ments for communication satellite
payloads in a manufacturing environ-
ment. The systems are designed to
maximize the use of standard test
equipment, offering the maximum
test capability at a minimum cost.

Each system is custom-designed for
the specific testing requirements of
a given satellite type and manufac-
turer ’s process. The system includes
a custom interface panel with
supporting signal routing and
conditioning hardware that simplifies
connection to the payload and
provides for system calibration while
maintaining measurement integrity.
The HP 70611A switch driver is used
to control the interface. This small,
one-slot switch/attenuator driver
provides control of even the most
complex switches. Its MMS user
interface allows easy labeling of
each signal routing pattern, which
simplifies manual operation.

The system shown here is for testing
analog transparent payloads. Many
measurements have been enhanced
by using the wide bandwidth capabil-
ity of the HP 71910A receiver with
its analog 



(AoA) performance with
standard, readily available modules.

Support worldwide
All HP manufactured modules are
designed and built to our high quality
standards, documented fully, and
supported by HP service centers
worldwide.

System configuration
An HP sales representative can help
MMS hardware for your specific
receiver application.

11

The  superior amplitude and phase
stability of the MMS RF and IF
modules allow state-of-the-art angle
of arrival 

ARGOSystems partially a function of the number of
in the custom part of the design, elements (channels). A key feature of
and thus allowed the system to be this system is the ability to readily
integrated in less time than a full add channels, thereby increasing
custom receiver. spatial resolution performance.

High performance off the shelf

_

Superior time to market Flexible through modularity
Available standard modules as well Spatial resolution of an interferome-
as module development products ter-based direction-finding system is
assisted both HP and 

,,..  

&do

RF&dm
7womHP  

F

SecI6on
HP7emM

RF 

F
RFsouFon
HF7ooobA

ARGOSystems to
leverage the efforts of its engineering
staff. Engineers did not expend effort
on the analog or control sections of
the system. They were able to focus
primarily on the digital signal
processing capability that is the
core of their contribution.

off-the-
shelf modular components provided
the performance needed at a minimal
cost, and allowed  

The  availability of standard,  

ARGOSystems,
Inc., of Sunnyvale, CA, as a develop-
ment platform for custom receivers
that would allow rapid configuration
and evaluation of new designs.

Competitive cost

ARGOSystems

This MMS-based RF and microwave
scanning direction-finding receiver
system combines standard MMS
products, HP custom engineered
modules, and the system designer ’s
hardware and software to offer a
commercially available system that
met the goals of competitive cost,
lower development time, high
performance, ease of support, and
flexibility of configuration. The system
was envisioned by  

Configuration Example:
Direction-Finding Receiver

Hardware block diagram of a
direction-finding receiver
developed by  



HP’s broad
base of MMS offerings include

l off-the-shelf modules
l application-specific custom

switch matrixes
l application software, distributed

processing, data storage and
retrieval, and networking
techniques.

12

misert4wtsylB$em.

Lower hardware cost
Because the MMS eliminates
redundant electronics, significant
cost savings have been realized.
The total price of the MMS version
is approximately 80% of the earlier
rack-and-stack system.

System configuration
An HP sales representative can help
you configure the best solution for
your specific application.  

custom-deeipnedthie 
l/4 reduction in reck space
for 

allowed  abenefits  Ml&S  

Configuration Example:
Mixer Test System

This example of a mixer test system
illustrates the space savings,
improved test throughput, and
reduced cost you can achieve by
exploiting the MMS. The example
shows an upgraded mixer test station
currently used on one of two full,
five-foot rack cabinets. It used
HP 8340B synthesizers to provide
mixer stimulus and an HP 8566B
spectrum analyzer to measure
mixer response.

Higher performance in a
downsized package
Generally, the MMS requires less
rack space to implement function-
ality. In this case, the entire MMS
system takes one fourth the rack
space of the rack-and-stack version.
For example, the HP 8340Bs are full
rack width instruments. The MMS
system uses an HP 70300A RF
tracking generator combined with
an HP 70900B local oscillator to
provide an offset signal stimulus
in one half the rack space.

The original system required a
controller to support the system
software, whereas the MMS upgrade
uses the LO microprocessor to run a
downloaded version of the same code
without requiring a computer.

Enhanced throughput
System test throughput has been
increased by using a tracking
generator/spectrum analyzer
combination rather than the
synthesizer/spectrum analyzer
combination used before. The
concept required the synthesizer
and spectrum analyzer to tune to
each frequency point, lock, and
then measure. If the test program
required many frequency points
across the band of interest to fully
characterize the mixer, testing
was slow. The tracking generator/
spectrum analyzer combination
has decreased the test time.



VXIbus  or other instrument
platforms.

Single-Module Instruments

Multiple-Module Instrument Systems

Standard systems may have several slots available.
You can easily add other modules.

Multiple-Instrument Workstations

Combine systems and modules  by plugging modules into
empty slots. Add mainframes and displays as needed.

14

70205A,  or 70207B) is required. Any
module can be located in any slot.

For R&D or manufacturing, you
can use these instruments alone, or
configure them into multiple-
instrument workstations. For
automated manufacturing or
integrated solutions, you can control
the workstations via computer over
the HP-IB. For large or complex tasks,
you can combine MMS instruments
with 

70004A,

70004A)
for power, cooling, EMC protection,
and communication bus. For manual
operation, a display (HP 

Instruments

This section describes the wide variety
of MMS instruments. Each fully
specified, individual instrument
provides high performance capability
in either single-module or multiple-
module packages.

Single-module instruments require a
mainframe (HP 70001A or  



lE2 provides an internal
multimode pulse modulation source
with variable pulse rates, widths,
and delays. A new pulse modulator
provides excellent pulse flatness and
level accuracy while minimizing
overshoot, ringing, and video
feedthrough.

The high index FM provides extra
capability for testing telemetry and
other wide deviation systems. Simul-
taneous use of log AM and pulse
modulation allows simulation of
scanning emitters in EW simulations.
Log AM can also be used to sweep
output power accurately and linearly
for use in amplitude compression
tests. All modulations are completely
independent, enabling simultaneous
use without degradation of any
performance parameter.

15

(< 10 ns rise

and fall), high fidelity pulse modula-
tion. Option 

DUTs  or
test scenarios.

You can generate complex, real-world
signals using the pulse, FM, and
logarithmic AM modulations.
Simulate modern radars and other
EW signals with the fast 

7034OA  combines superior
internal level accuracy and flatness
with the flexibility of User Level
Correction. This feature allows you to
calibrate and program the signal
generator output for automatic leveled
power at distant test ports. Four level
correction tables can be stored in
memory for quick access as the system
is reconfigured for different  

‘The HP 

70340A,
even at temperature extremes.

Flexible for many uses

dB dynamic range and the full
frequency range of the HP  

> 100

dBm amplitude range

are maintained across the entire  

+13 to -90 

GHz extension

GHz

Synthesized signal generator

Add-on module provides 10 MHz
to 1 

70340A/70341A

1 to 20 

dB)

HP 

(kO.5  dB) and flatness (*2 

dBc.  Sub-
harmonic signals are completely
eliminated. Excellent output power
accuracy 

dBc while other spurious signals
are reduced below -60  

dBm),  the HP 70340A
delivers superior signal purity.
Harmonics are suppressed above
55 

+14 > 

GHz  with confidence,
knowing that even at full power
(typically 

space-
without any loss of capability

You can test receivers and subsystems
from 1 to 20 

7034OA  has all the performance
of traditional rack-and-stack signal
sources in half the rack 

7034OA  modular signal
generator satisfies the demands of
tomorrow ’s ATE for a smaller, lighter,
high performance signal source.
Combining superior reliability,
excellent modulation, a reduced
footprint, and modular flexibility the
HP 

SlGNAL  GENERATOR

The HP 

~f;~~34Z0C$  

Sources
Microwave Synthesizer
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+8 to -90 a18GHzto20GHz
dBm+lO to -90 GHzto18GHz
dBm

31 
+13  to -90 GHz210MHztol  

IEI  installed)
E8

leveled output power (with Option 
1 Hz with Option 1 kHz; 1 

GHz  with HP 70341A
Frequency resolution

10 MHz to 20 GHz;  1 to 20 

5091-4649Ei.
Frequency
Frequency range

I703414  data sheet (part number7034OA  

70340A/70341A  will remain
compatible and upgradeable for years
to come.

Specifications
For complete specifications refer to the HP 

(< 6 hours for full cal) reduce
system downtime in high throughput
commercial ATE. A wide selection of
options adds extra capability to your
system when you need it and saves
money. SCPI programming assures
that system software designed around
the HP 

(> 20,000 hours), extended calibration
cycle (2 years), and low calibration
time 

70340A/70341A  are ideal for
modern ATE systems. Their small
size, light weight, excellent reliability,
and high performance make them
especially attractive for downsized
and portable ATE. Their high MTBF

7034OA  so that all system
software runs on the combination
without change.

The HP 

GHz cover-
age from a single RF output connector
without sacrificing level accuracy or
flatness. The HP 70341A is slaved to
the HP 

in-
channel receiver test stimulus.
Elimination of down-conversion
mixers reduces broadband noise, and
switched low pass filters generate fast,
accurate pulse modulation. Logarith-
mic AM provides capability not found
in conventional RF signal sources.
You get full 10 MHz to 20 

7034OA/
70341A combination a powerful  

dB per octave as the frequency is
reduced, making the HP  

GHz with higher output
power and lower phase noise. Digital
frequency dividers lower phase noise
by 6 

7034OA ’s powerful modulation, low
harmonics, and zero subharmonics are
made available at frequencies from
10 MHz to 1 

70340A/70341A

Frequency extension module
The HP 70341A frequency extension
module brings microwave perfor-
mance to RF and IF testing. The
HP 

Sources
Microwave Synthesizer HP 
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W30 two additional years of return-to-HP
warranty (3 years total)

10.5

70341A  frequency extension module
Option 0B2 extra operating manual
Option OB3 service  manuals
Option 

lE9 3.5 mm RF output connector
Option OB2 extra operating manual
Option OB3 service  manuals

HP 

lE8  add 1 Hz frequency resolution
Option 

lE2 add internal pulse modulation source
Option 

1El add output step attenuator
Option 

7034OA  modular signal generator
Option 

(10  lb) HP 70341A
Size 4 slot MMS module HP 70340A

1 slot wide MMS module HP 70341A

Ordering Information

HP 

< 4 kg 
< 9 kg (20 lb) HP 70340A

dB step
Weight

ps for 50 < 5 
dBN

Step response

dBc
Sensitivity 10 

Type Logarithmic AM
Depth 0 to 60 

> 300
External amplitude modulation

< 35 ns, 128 to 500 MHz
External frequency modulation

Rates 1 kHzto>l MHz
Maximum deviation 10 MHz
Maximum modulation index

~15ns,500to1000MHz
<lOns,lto20GHz

ms,iOto64MHz~1 
c 100 ns, 64 to 500 MHz

GHz< 25 ns, 500 MHz to 20 
dB> 80 

18GHz -73 dBc/Hz

On/off ratio
Minimum pulse width

Maximum rise/fall time

dBc/Hz

External pulse modulation

GHz -91 
dBc/Hz

2 

kHz offset)
500 MHz -103 

dBc
SSB phase noise  (10 

dBc
Sub-harmonics None
Non-harmonic spurious -60 

< -55 
dB

Harmonics
+0.5 

dB  (all frequencies, power levels and
temperatures)

Flatness

*2 
dB

Accuracy

70340A/70341A

(Frequency continued)
Resolution 0.01 

Sources
Microwave Synthesizer HP 
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dBm  of output power. The
standard HP 71708A has a frequency
resolution of 600 MHz. If finer
frequency resolution is required,
Option 002 and an HP 8662A
synthesized signal generator can
be added to provide resolution
of 0.1 Hz.

If four slots are available in your
MMS system, microwave source
capability can be added with the
HP 70428A module.

+16 

71708A microwave source
The HP 71708A microwave source
makes an excellent substitute LO for
your radar system, phase noise
measurement system, or test source
for microwave receiver testing. It
provides the lowest AM phase noise
of any commercially available micro-
wave source and provides up to

GHz

Frequency resolution of
600 MHz

Optional frequency resolution
of 0.1 Hz

HP 

71708AI70428A

Microwave source with
excellent phase noise

Output frequency range
2.4 to 25.8 

Sources
Microwave Source HP 
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E5500  Series
Phase Noise M easure m ent Solutions
part no. 5965-75903

Phase noise performance for a tuning sensitivity of 0.05 

5091-4500EUS
Product Overview

HP 

71708Al70428A
part no. 

70428A  microwave source module

Additional Information
Technical datasheet

HP 

display1
ma infra m e
Option 002 0.1 Hz frequency

resolution (requires HP 8662A
synthesized signal generator)

HP 

70004A  color 

70428A  m icro wave
downconverter modu le and
HP 

71708A microwave source
Includes HP 

rag/Hz

HP 

1 dB with respect to  dB below S(f) expressed in  ’ All levels above -30 are 30  

71708A:  Std 26.8 kg (58.9 lb); with Option 002 29.3 kg (64.5 lb)
HP 70428A: Std 7.4 kg (16.1 lb); with Option 002 9.9 kg (21.7 lb)

71708A:  260 watts maximum
HP 70428A: 80 watts maximum with Option 002

Weight HP 

45 ” C
Calibration interval One year recommended
Power HP 

+75 ”C
Humidity Operational, 0 to 95%

relative humidity at  

-4O ”to 
+55 ” C;

storage, 
0 ” to 

Q
General
Environmental temperature Operational, 

f 5 volts
Tuning port input impedance 2 k 

ppm/volt
Tuning port voltage range

ppm/volt,  20 ppm/volt,  1 

ppm/volt.
Supplemental characteristics
Tuning sensitivity 0.05 

dBm

Phase noise performance varies with tuning sensitivity. The table below shows the phase noise
performance for a tuning sensitivity of 0.05  

t10  
dBm

0 to GHz
Spectral purity

0 to t16 GHz
7.2 to 25.8 

4-slot w idth

Ordering: Information

Output power
2.4 lo 6.6 

W x 526 mm D
(8.74 ” x 16.75 ” x 20.7 ”)
HP 70428A:  

71708A:  2 22 mm H x 425.4 mm 

GHz,  Option 002
600 MHz, std.
0.1 Hz. Ootion 002

Size HP 

GHz,  std.
2.4 to 26.5 

71708AI70428A

Specifications
RF output

Frequency range

Frequency resolution

2.4 to 25.8 

Sources
Microwave Source HP 



(download-
able program) from your modular spectrum analyzer.
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OOAs with a DLP 

A/B
command “AR ”). Also, one HP 70100A cannot control another HP 70100A for dual-channel capability. You can,
however, get dual-channel capability from a computer or by controlling two HP 701 

1 The HP 70100A does not respond to software commands involving two or more channels (such as the 

SOGHz

Frequency
40GHz 33GHz 26.5GHz 18GHz 4.2GHz  2GHz  5OMHz  10MHz  kHz  

/

100 

SONHZ.oomw  1  

701OOA

POWER REF

rerj

HP 

dBm

dBm

D Series
-70 to -20 

+20 

dBm

A Series
-30 to 

t35  

dBm

H Series
-10 to 

~44  

meterl.

Pon

B Series
0 to  

dB in logarithmic
mode, instrument uncertainty
becomes a negligible part of total
measurement error.

Features include automatic calibra-
tion and zeroing, frequency and
calibration factor entry, selectable
resolution, duty cycle, manual range
setting, and save and recall of meter
settings.

The HP 70100Ais compatible with the
HP 8480 series of power sensors. It is
also compatible via the HP-IB with
programs written for the HP 438A
power 

20.02  
*0.5%  in linear

mode and 

dBm

The HP 70100A is a single-channel,
one-slot power meter module with
features and capability similar to an
HP 437B power meter.

Exceptional meter linearity and low
sensor SWR combine to give you
outstanding accuracy for demanding
measurements. With instrument
accuracy specified as  

GHz

-70 to + 44 

kHz to 50 

*0.5% accuracy

100 

dB or kO.02 

Signal Analyzers
Power Meter



W30  two additional years of return-to-HP
warranty (3 years total)
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7OlOOA  power meter module
Option 003 move reference oscillator from front to

rear panel
Option 004 delete sensor cable
Option 005 delete reference oscillator
Option 910 extra operating manual
Option 915 service  manual
Option 

ft) sensor cable

Ordering Information

HP 

1.5-meter  (5 

1 year
HP 70004A display features used Direct plot, direct print

Accessory provided
HP 11730A One 

70100A
operating states

General
Modulesize 1 slot
Weight 1.9 kg (4.2 lb)
Literature Application Note 64-1, Fundamentals of RF and Microwave

Power Measurements, part number 5952-8178
Standard warranty 1 year
Recommended calibration cycle

dBm
Sensor tables: Allows entry and editing of up to 10 frequency-vs.-Cal
factor sensor tables
Save/recall states: Saves and recalls 10 complete HP  

+299.999  

O.l%, and 0.01% of full scale in linear mode
Auto filter mode: The meter automatically selects the required number of
averages for the chosen range and resolution
Averaging: Selectable from 1 to 1024 readings (in powers of 2)
Duty cycle: Displays peak power representation of measured RMS power
for rectangular pulses
Limits: Automatically displays “Over Limit ” or “Under Limit ” when the
power measured is outside the limit boundaries
Entry range: -299.999 and 

l% , 
dB  in logarithmic

mode; 
0.1,  0.01, and 0.001  

dB
Resolution: Selectable resolution of  

+99.99  

(&0.9%  RSS) for one

Power meter functions
Frequency: Allows entry of test signal frequency for calibration factor
selection
Offset: Allows power measurement to be offset by -99.99 to  

*1.2%  worst case 

+0.7%,  traceable to U.S.
National Institute of Standards and Technology
(NIST)

Accuracy

mW.  Factory set to .OO 

+2% of full scale

Power reference specifications
Power output 1 

D/5D/6D/7D  Power Sensors: 2 If using the HP 6461 

HP-M,  free-running trigger: 40 readings per
second, (characteristic)

1 .O s, range 2
Measurement speed over 

< 
< 7.0 s, range 1

dB
decreasing power step

dB, range HOLD, 10 

F.S.)
Highest 5 0.1 0.1 1.0

Power 4 0.1 0.1 1.4
3 0.1 0.15 2.2

lowest 2 0.1 1.0 14.0
power 1 1.0 6.9 6.9

Default resolution (characteristic) of 0.01 

F.S.) 0.01% F.S.) 0.1% 
dB,

1% 
dB, (0.001 dB, (0.01 

dB decreasing power over step
Filter no. 0 1 2 3 4 5 6 7 8 9
Averages 1 4 8 16 32 64 128 256 512 1024
Settling time0.03 0.13 0.25 1.0 1.4 2.2 3.7 6.9 14 27
Settling time vs. range and resolution (for auto filter mode)

Res 1 Res 2 Res 3
(0.1 

< 2.0% of full scale (range 1)
Settling time (0 to 99% settled readings over the bus)

Range HOLD, 10  

D/5D/6D/7D:  
< 0.3 % of full scale (range 1)

HP 8481  
8481/2/3/5AJ6A/7A:  

(% of full scale, 1 hour, at constant temperature after
24-hour warm up)
Divide percentage by 10 for each higher range,
HP 

H/Q84860 Sensors multiply noise levels by 6
Zero Drift of Sensors  

8481/5/70 Sensors multiply noise levels by 4
HP 

(%) 12 2.4 1.8 0.9 0.7 0.5 0.4 0.3 0.2 0.15
HP 

8481/213/5A/6A/7A sensors
Averages 1 4 8 16 32 64 128 256 512 1024
Noise 

1,  measured
over one minute interval, two standard deviations)
Decrease noise by a factor of 10 for each higher range for all sensors and
all filters
HP 

(% of full scale, constant temperature, range  

Ale,  RE02

Power meter characteristics
Meter noise 

EMI Radiated interference is within the require-
ments of MIL-STD-461 B, Class 

+l display count.

*0.5%  of full scale on most sensitive range.
Divide percentage by a factor 10 for each
higher range,  

set2
+l% outside

Zero 
dB  or kO.04  

+0.5%  within calibration range;dB or +0.02 
+0.5%

In relative mode
dB or to.02  

dB (relative)
Accuracy instrumentation  

%, dBm  (absolute); 
dB steps

Oisplay units W, 
dB  in 10 

pW to 25 W), sensor
dependent

Power sensors Compatible with all HP 8480 series sensors
Dynamic range 50 

dBm  (100 +44  
GHz,  sensor dependent

Power range -70 to 
kHz to 50 

giuing  typical, but non-warranted, performance standard.

Power meter specifications
Frequency 100 

+55” C temperature range. Supplemental characteristics are
intended to provide information useful in applying the instrument by  

suer  the 0 ” to 

701OOA

Specifications
Specifications describe the instrument ’s warranted performance 

Signal Analyzers
Power Meter HP 



8484A Power Sensor.
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4 This sensor directly replaces the popular HP 

cl.05
at50 MHz.

NIST.SWR  MHz,traceableto  30dBt0.05dB  at50 HP11708Aisfactorysetto  dBm,50 MHz power ref. againsta HP11708A30dBm  attenforcalibrating a Includes 
30-0.02E.Pa= power(P,)islimited  bytheenergyper pulse (E)in Wpsaccordingto 2 For pulses greaterthan 30Wthe maximum average 

1 Negligible deviation exceptforthose power ranges noted.
UG-383/U*5%

-25dBto-20dBm Waveguide33-50GHz 1.4

;33t;Bto-25dBm 100 mWavg or pk Waveguide Net 0.26 kg (0.53 lb)
40Vdc max UG-599/U Shipping 0.66 kg (1.3 lb)

984860 3

GHz 1.426.5-40 3R84860 
GHz:1.8640-50 
GHz:1.61
GHz:1.37

34-40 

GHz:1.29
18-34 

GHz: 1.20
12.4-18 

mWpk Shipping 0.5 kg (1 lb)
2-12.4 

0 100 GHz:1.15I-2 
-2OdBm 100 mWavg 2.4 mm (m) Net 0.2 kg (0.38 lb)

0 
132flF GHz:  1.19MHz-50GHz 0.05-0.1 848703 50 

GHz: 1.35GHz 26.5-33 
GHz: 1.29

opt. 033 50 MHz-33 

GHz: 1.25
18-26.5 

GHz:  1.19
12-18 

mWpk Shipping 0.5 kg (1 lb)
4-12 

+2% 100 GHz:  1.150.1-4 
APC-3.5mm (m) Net 0.2 kg (0.38 lb)-3Oto-20dBm 100 mWavgGHz: 1.19GHz 0.05-0.1 8485D3 50 MHz-26.5 

GHz:1.35
GHz:1.30

15-18 

GHz:1.20
IO-15 

I b)
4-10 

100mWpk Shipping 0.9 kg (2 0GHz:1.15
(0.41lb

30 MHz-4 
;31rl?-20dBm 100 mWavg N(m) Net 0.18 kgMHz:1.40lo-30 IOMHZ-i  a GHZD3,4

lOmW(-70to-20dBm)

8481 

1OOpWto  H&hsensMtysensors,  
GHz:1.50

GHz:1.30
40-50 
26.5-40 

GHz:l.25
GHz: 1.20

18-26.5 

GHz: 1.15
12.4-18 

)
2-12.4 

b30W.p~ per pulse Shipping 0.5 kg (1 It2,  -4%GHz: 1.10
mWavg.15W  pk 2.4 mm (m) Net 0.14 kg (0.28 lb

100 MHz-2 
t10tot20dBm 300 MHz:1.1550MHz-50GHz 50-100 8487A

ps per pulse UG-383/U Shipping 0.66 kg (1.3 lb)t2,  -4% 30W l 
300mWavg.15Wpk Waveguide Flange Net 0.26 kg (0.53 lb)lOtot20dBmGHz 1.533-50 R8486A
30W*ps  per pulse UG-599/U Shipping 0.66 kg (1.3 lb)+2, -4%

mWavg.15W  pk Waveguide Flange Net 0.26 kg (0.53 lb)t10tot20dBm 300 GHz 1.4R6486A 26.5-40 
GHz:1.18 t2, -4% Shipping 0.5 kg (1 lb)kHz-2  

mWavg.lOW  pk N(m) Net 0.2 kg (0.38 lb)
(75 Ohms) 600 

+lOtot20dBm 300 kHz:1.80lOOkHz-PGHz 100-600 

ps per pulse

8483A
GHz:1.30

30W l GHz:l.lO
2-4.2 

aw,
Shipping 0.5 kg (1 lb)

1 MHz-2 

;30wmp; 
t2,  -4%

N(m) Net 0.2 kg (0.38 lb)
00.3-l MHz: 1.20

tlOtot20dBmkHz:1.6GHz 100-300 kHz-4.2  
GHz:  1.28

8482A 100 

ps per
12.4-l 8 

GHz:  1.18
GHz: 1.10 30 W  l pulse

2-12.4 
15Wpk

50 MHz-2 
t2,  -4%MHz:1.1830-50 

mWavg, N(m)tlOtot20dBm 300 MHz:1.40IOMHz-18GHz IO-30 
GHz1.40

8461A
MHz-33GHz 26.5-33 

GHz:1.25
opt. 033 50 

GHz:  1.20
18-26.5 
12.4-18 

GHz: 1.15
ps per pulse Shipping 0.5 kg (1 lb)

2-12.4 
30W* GHz: 1.10 t2, -4%

mWavg,15W  pk APC-3.5 mm (m) Net 0.2 kg (0.38 lb)
100 MHz-2 

tlOtot20dBm 300 MHz:l.1550MHz-26.5GHz 50-100 
dBm)

8485A
+20 W(-30  to 700 m 7 m W to  700 m W sensors,  

lOOW*psperpulse Shipping 0.5 kg (1 lb)*5%
1OOW pk N(m) Net 0.2 kg (0.38 lb)avg,  dBm 3.5 W +25to+35  GHz:l.20kHz-4.2  GHz 100 kHz-4.2  

GHz: 1.30
6482H 100 

pulse Shipping 0.5 kg (1 lb)
12.4-18 

per  ps IOOW l *5%GHz:  1.2508-12.4 
3,5Wavg,lOOW  pk N(m) Net 0.2 kg (0.38 lb)dBm+35 t25to  GHz: 1.2IO MHz-8 lOMHz-18GHzH

dgm)
8481 

+35  (-10  to mW  to 3W  Wsensors,  100  
5OOW*ps per pulse

3 

GHz:125 W pk
pk

5.8-18 
GHz:  500 W 

35-55OC:25Wavg Shipping 1.5 kg (3.25 lb)
0.01-5.8 

*4%GHz:1.18
0-35"C:30  Wavg N(m) Net 0.8 kg (1.75 lb)

Z-4.2 
t35tot44dBmGHz:l.lOkHz-2  GHz 100 kHz-4.2  

500W*psperpulse
84820 100 

GHz: 125 W pk
pk

5.8-18 
GHz:  500 W 0.01-5.8  GHz:  1.28

3555oc:25w  avg Shipping 1.5 kg (3.25 lb)
12.4-18 

*4%GHz: 1.18
kg (1.75 lb)

2-12.4 
O-35"C:30Wavg N(m) Net 0.8 dBm+35tot44  GHz:l.lOlOMHz-18GHz 10 MHz-2 R

dgm)
8481 

+44  25W  (0 to fo 7 m W senses,  

701OOA
HP 8480 Series Sensor Specifications
HP model Frequency range Maximum SWR Power linearity ’ Maximum power Connector type Weight
25 W 

Signal Analyzers
Power Meter HP 



7011OA

Diagnostic self test
An extensive self test is built in to
verify more than 90% of the measure-
ment-instrument circuitry. If a failure
does occur, this remotely activated
operation will help isolate the
problem.

Rugged and reliable
As part of the MMS family, the multi-
meter has no problem meeting the
rugged requirements for fielded test
systems. It meets the following:

MIL-T-28800, Type III, Class 3,
vibration and shock
Operation at 40 ” C and 95%
relative humidity
MIL-STD 461, RE 02, Part 5

23

128K of RAM to store 16,384 readings
(all aperture times). Memory also
provides storage for 10 states.

Electronic calibration
Once the instrument leaves the
factory, it will typically never again
require manual adjustment. An
electronic Auto Cal, taking less than
30 seconds without an external
source, is used to meet 24 hour
specifications.

When calibration to external
standards is required, a security code
allows you to enable the calibration
routines. This electronic key, plus a
system which tracks the number of
calibrations performed, protects
against calibration tampering.

HP 

7OllOA  multimeter includes

a, dc
current, ac current (true RMS),
frequency, and period.

Memory
The HP 

a, 4-wire 2-wire  

dB
guard-to-low).

Functions include dc volts, ac volts
(true RMS),  

dB guarded and 166 
dB

(up to 180 

I/2 digits of resolution. The basic
dc accuracy is 5 ppm, and common
mode rejection is greater than 90 

l/2
to 6 

(DMM)  is designed specifically for
ATE environments. It collects data
rapidly at 1450 readings per second. A
complete set of math functions allows
you to manipulate data using the
DDM instead of your controller. All
functions, including switching the
guard to low and switching between
front and rear inputs, are accessible
using SCPI-compatible remote
commands.

Specialized signals (voltmeter
complete and external trigger) used in
ATE systems to synchronize fast
measurements with external multi-
plexers are available on the rear
panel.

The DMM requires two slots in the
MMS mainframe, and it provides 3 

Signal Analyzers
Digital Multimeter

The HP 70110A digital multimeter



W30 two additional years of
return-to-HP warranty (3 years total)
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092 reed relay multiplexer
Option 910 extra user manual
Option 915 service  material
Option 

901 armature relay multiplexer
Option 

7OllOA  digital multimeter
Option 

Vat

Ordering Information

HP 

Vat peak
LO to guard: 200 Vdc, 200  

LO: 450 Vdc, 450 
nV

Maximum input range HI to 

DCV:lOnV
ACV: 10 

mA,  2 A: 0.03 %
Accuracy other ranges: 20 ppm

R
Accuracy: 300 

t.r 

mV  range: 5 ppm
3 V range: 3.5 ppm
Accuracy: 52 ppm
Resolution: 10 

representatiue.)

OCV accuracy

DC resistance

DC current

Resolution

300 

4-wire  reed
relay channels with guard. It accepts
120 Vrms maximum terminal to
terminal, and switches at 300
channels per second.

HP 70110A

Specifications
Electrical measurement performance closely parallels that of the HP 3457A multimeter.
Selected specifications are listed below. (For complete specifications, contact your HP
sales 

2-wire  or five 

4-wire  armature relay channels with
guard and with two current/actuator
channels, also with guard. This
option allows 250 V maximum high
to low, and switches at 33 channels
per second.

The Option 002 reed relay multiplexer
provides ten  

2-wire  or four

multi-
plexers used for scanning are a
calibrated part of the DMM.

The Option 001 armature relay multi-
plexer provides eight  

Signal Analyzers
Digital Multimeter

Inputs and outputs
The standard instrument comes with
banana jacks on both the front and
rear panels. All standard measure-
ments can be made to the same
specifications with either set of inputs.

Two optional configurations replace
the rear panel inputs with multi-
plexed inputs. These options allow
for scanning multiple inputs or ATE
system functions independent of
DMM measurements. The  



0r2-1 events
Pulse width

Range
Resolution

5 ns to 1 ms
100 ps (averaging)

2 ns (single shot)

25

(channell/channel2)
Range 0.001 Hz to 100 MHz

Totalize
Range 0 to 1 

15nsto15,OOOs
Resolution 100 ps (averaging)

2 ns (single shot)
Ratio 

s
100 ps (averaging)
2 ns (single shot)

ns to 15,000 s
Resolution

Time interval
Range
Resolution

Rise/fall time
Range

9 digits in 1 s

1 ns to 15,000 

GHz
9 digits in 1 s

5 

GHz

Error message for failed
external reference

MIL-rugged

Specifications
Frequency

Range
Resolution

Period
Range

0.001 Hz to 2.4 

(3 years total)

2.4 

W30  two additional years
of return-to-HP warranty

7012OA  universal counter
Option 910 extra user manual
Option 915 service  material
Option 

70120A,  this
10 MHz reference gives you the option
of locking to a house standard or
remotely switching in the internal
TCXO. The internal TCXO can be
ported externally for use as a system
reference. A monitoring scheme
continuously samples the reference
in use, internal or external, even when
the HP 70120A is inactive.
If a problem occurs, this monitoring
scheme can immediately provide
an interrupt.

Inputs and outputs
In addition to the three main inputs,
an external-arm input is provided.
Rear inputs include trigger in,
10 MHz reference in or out, and a
gate input.

Ordering Information
HP (*30 V dc).

Built-in functions include frequency,
period, time interval, rise and fall
times, ratios, totalize, pulse width,

and voltage minimum and maximum
for ac or dc.

Built-in TCXO
Standard on the HP 

GHz  input is 5 Vrms 

+lOO V
peak. The maximum level for the
2.4 

x10 attenuator avail-
able, allowing inputs up to 

GHz.
The 100 MHz and 200 MHz inputs
have an internal 

dBm  at 2.4 - 10 
dBm

at 100 MHz and 

fi (ac
coupled), with a sensitivity of -30 

GHz input is 50 
pk-

pk). The 2.4 
mV mV rms (100 

Q and have a
sensitivity of 35 

Mn or 50 

?64).  The 100 MHz
and 200 MHz inputs may be switched
between 1  

GHz e2),  and 2.4 

7012OA  provides
three channels: 100 MHz, 200 MHz

SCPI-
compatible remote commands.

The single-slot HP  

(60 measurements
per second) required in today ’s
manufacturing and test environment.
High production throughput is crucial
in keeping you ahead of the competi-
tion. High throughput, system
reference monitoring, and all the
features you expect from a universal
counter are available with  

0

The HP 70120Auniversal counter was
designed with ATE environments in
mind. It offers the high speed setup
and measurements  

WGGER

CWMTER

FIEF
ADJ

tiP?Ol$!fJA
UNIVERSAL 

7012OA

Signal Analyzers
Universal Counter HP 



(B) Adding the digitizer improves the spectrum
span without the digitizer. analyzer’s ability to recover modulation.
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(A) Spectrum analyzer performance in zero

707OOA
modules can be operated synchro-
nously without loss in performance.

sample&, 10 bits

256K memory

Waveform recorder and
oscilloscope features

Up to eight channels

Faster spectrum analyzer sweeps

waveform analysis capabilities.
This flexible module can be used as
a precision digitizing oscilloscope, a
transient analyzer, or a programmable
waveform recorder. In multi-channel
applications, up to eight HP 

707OOA

20 M 

lo-bit programmable waveform
recorder and more, including a full set
of oscilloscope features, powerful
analysis functions, and memory size of
256K samples. Integrated into an
HP 70000 modular spectrum

analyzer, the digitizer module
improves the system ’s ability to
analyze signals in the time domain.
The high sampling rate allows recov-
ery of fast pulses-limited only by the
bandwidth of the spectrum analyzer ’s
signal path.

The digitizer module also functions
as a self-contained instrument with
comprehensive data-acquisition and

HP 

20-Msample/s,

Signal Analyzers
Digitizer

The HP 70700A digitizer adds
precision digitizing capability to the
modular measurement system. This
one-slot module has all the features
you expect to find in a 



TN.l

Random Event
Capture
efficiently uses
the internal
memory to store
transient events.

Pulse performance
with an BP 70000
spectrum analyzer

Multi-channel digitizers
used for parallel,
synchronous data
acquisition

27

TN-  J-T,

N

HP 70700A MEMORY

SEGMENT 1 SEGMENT 2 SEGMENT N

STORE D
TIM E

T2 T1

timebase  mode
256K sample memory
Trace averaging
Automatic pulse parameter
measurements
Waveform math functions (add,
subtract, and multiply
waveforms)
Multi-channel capability (control
up to four channels/modules from
the menu)
Equivalent time sampling
(measure rise times as short as
10 nanoseconds of a restricted
class of waveforms: the
waveforms must be strictly
periodic with a fundamental
frequency that is both less than
10 MHz and not an integer sub-
multiple of the 20 MHz clock
frequency)
Detection sampling modes (obtain
a sub-sampled waveform by
dividing the time axis into
uniform intervals and retaining
from each the maximum or
minimum value of the original
sampled waveform)

TRIGGE R
TIME :

T

.

Menu-driven user interface
Auto-scale
Pre-trigger data
FFT
Time and voltage markers
Split 

.

.

.

.

.

.

.

.

.

.

.

.

707OOA

Capture transient events
The HP 70700A provides a powerful
transient analysis feature called
Random Event Capture. With this
feature, randomly occurring events
are stored sequentially in segmented
memory as they happen, complete
with pre-trigger data and timing
information (see the diagram on the
right). Random Event Capture makes
efficient use of memory by eliminating
dead time from the stored trace. This
allows analysis of infrequent transient
waveforms. Random Event Capture
requires no re-arm time, so multiple
transients are always captured with
no loss of data.

Built-in oscilloscope features include

Signal Analyzers
Digitizer HP 
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10026A  
M)

HP 
l:l(l  10007B  

M)
HP 

50:1(9  10002A  
M)

HP 
lO:l(lO 1OOOlA  

1BP certificate of calibration and data

Accessory probes
HP 

1BN  certificate of calibration
Option 

709OOA  local
oscillator)

Option 910 extra user manuals
Option 915 extra technical reference manual
Option 

709OOA!B  local oscillator module firmware version
860203 or earlier)

Option 099 firmware upgrade kit (not required if order-
ing Option 098; required only if digitizer is being
added to an existing system with HP 

707OOA  digitizer module
Option 098 controller board upgrade kit (required only

if digitizer is being added to an existing system with
HP 

* Faster sweeps are possible with shorter traces.

Ordering Information

HP 

5180A-2,  “Dynamic
Performance Testing of A to D Converters. ”

’ A measure of dynamic performance. Consult HP Product Note 

lb)ko (4.9 

dB

1 slot
2.2 Weiaht:

0.12 

OOC/P.l
Amplitude accuracy

Displayed digitizing
resolution:
General dimensions:

unitv for the HP 711 

70907A/B,  K = 300 Hz or 35% of Res BW (whichever is greater).
N is the harmonic mixing band number or the harmonic multiplier, and is

70907NB.  When used with
the HP 

+ K]
[K = 10 Hz with spectrum analyzers without HP 

act)
t 5% of span 
+[(freq  readout x freq ref > 200 MHz x Nci span 

+ K]
act)

t 2% of span 
k[(freq  readout x freq ref @span>lOMHzxN

+ K]+ 1% of span 
act)t[(freq readout x freq ref nspan<lOMHzxN

*5% of span
Frequency readout accuracy

> 10 MHz x N0 span 
act)]*[l%  of span t (span x freq ref 5 10 MHz x Na span 

n in an integer

Frequency
Frequency span accuracy

ns), where 
U Sweep time = (n x trace length x

100 

a Sweep time = (trace length x 5.0 ms)
is ensured if either of the
following conditions is met

pts2
Fixed frequency (zero span) 80 ms to 335 s with trace lengths of

800 pts
A sweep time accuracy of 2% 

span2 15 ms to 335 s with trace lengths of
800 

(FFT)
Fully programmable via
HP-IB interface

Specification Changes to the HP 70000 Spectrum Analyzer
Systems with the HP 70700A Module
Sweep time

Swept frequency 

f Adjustable fast Fourier transform  
7 Variable pre- and post-trigger data

U Interpolation of sparsely sampled
waveforms

Programmability:

0 Built-in analysis functions

KB/s (nominal; depends on speed of
receiving instrument)
3 Random Event Capture
3 Built-in oscilloscope functions

lo-bit words
60 

(25610 

i10  V (nominal)

Waveform memory
Data transfer rate

Special features

262,144 

*3 V, *l V, *0.3 V, 

pF
capacitance (nominal)

dB)  bandwidth
10 MHz
> 35 MHz

Analog input
Input coupling

Input voltage ranges
(full scale)

Switchable, ac 1 M- R, dc 1 M- R,
DC 50-R (nominal); all with 60 

+I%
Bandwidth

Single-shot bandwidth
Analog (3 

*l%
10 MHzdBc  at 
1 MHz;

45 
dBc  at 

Q 10 MHz

50 

@ 1 MHz; 7.0

0
10 bits
7.5 

*I”/  223;  I,>I  2 3
n =

1 
SaIs  where 07)/n  

Sa/s

(2.0 x 1 

accuracv

20 M 

707OOA

Specifications
Digitizing performance

Maximum sampling rate
Available sampling rates
using internal clock

Amplitude resolution
Effective number of bits ’
Harmonic and spurious
distortion
Gain accuracy
Offset 

Signal Analyzers
Digitizer HP 



plus,  minus, times,
versus, invert, and only.

Electronic calibration
The HP 70703A was designed to
never again require manual adjust-
ment after it leaves the factory.
Routine calibration is performed
electronically and only requires
connecting the calibration signal
provided on the front panel to each
input in turn. No external test
equipment is required. Calibration
data is stored in non-volatile memory.

Self test diagnostic
An extensive diagnostic self test is
built into the HP 70703A. This self
test can be initiated, and the test
results queried, remotely. Error
reporting occurs for both the
functional block level and the
assembly level to expedite repair,
if necessary.

29

are  

70703A

Waveform manipulation
Four non-volatile waveform
memories can store digitized channel
data or data downloaded from a
controller. Two independent
functions can operate on digitized
channels or stored waveforms.
The operators available for these
functions 

R, and ac or
dc coupling. Any two channels can
sample simultaneously.

The HP 70703A requires two slots in
the MMS mainframe.

HP 

R and 50 

8-bit vertical
resolution provide ample amplitude
freedom. All inputs can be switched
between 1 M 

V/div),  a full function
attenuator, and 

mV/div  to 5 (1 

Sals sampling rate

The four-channel HP 70703A oscillo-
scope was designed for use in ATE
systems. In repetitive measurements,
it provides 500 MHz of bandwidth.
A 20 mega-sample-per-second
sampling rate allows single-shot
measurements to 2 MHz.

Dual-time-base windowing allows for
closer inspection of pulse edges.
Automatic measurements, autoscale,
and waveform math make for very fast
test development and execution.

A wide range of vertical sensitivity

Signal Analyzers
Digitizing Oscilloscope

500 MHz repetitive bandwidth

Four-input, two-channel
operation

20 M 
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W30 3 year customer return repair

HP 

70703A  digitizing oscilloscope
Option 910 extra user manual
Option 915 service  material
Option 

.5 x full scale from center of screen
1.5 ns

Waveform record length Display 501 points
Remote (HP-IB) 1024 points

Ordering Information
HP 

*I 
f 100 D

Trigger level range
Minimum trigger
pulse width

f 0.005% of At s/div 22% of 

sldiv
0.005%

accuracy
Time base resolution 20 ps
Delta time accuracy

ps/div  to 5 

dB
Horizontal specifications

Time base range
Time base reference

200 

0 100 to 500 MHz: 30 
dBCI DC to 100 MHz: 40 

+ peak ac)
Channel isolation (channels at equal sensitivity)

kl.5 x full scale from center of screen
(dc 

R 5 Vrms
Dynamic range

kHz)
50 

< 10 + peak ac +250 V (dc n 
7pF

Maximum input voltage 1 M 

4  0.016 division)

Input capacitance

4  offset
accuracy 

full  scale  *(1.25%  0  Single cursor:  

scale+  0.032
accuracy divisions)

*(1.25%  full  0  Dual cursor:  

iO.l%  (averaging)

Voltage measurement

(8-bit ADC)* 0.4% 
&1.25%

Resolution

Signal Analyzers
Digitizing Oscilloscope

Specifications
Vertical specifications

Calculated rise time 700 ps
DC gain accuracy



IBASIC  programs allow generation of
custom user interfaces.
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1

I
1

IBASIC ’s ability to
generate custom user interfaces,
multi-step procedures, and program-
mable control of other instruments,
allows for completely customized
measurements.

FFTs,  and more. This capability,
combined with  

70004A  mainframe is a
memory card interface that can be
used as a disk drive for the system.
External disk drives are also
supported over the HP-IB interface.

The HP 71500A provides extensive
trace processing, including arithmetic
and calculus math operations,
complex formats, digital demodula-
tion, 

IBASIC  eliminates the need for an
external controller by bringing the
computer inside the analyzer.
Programs can be generated and edited
by attaching a standard HP-HIL
keyboard to the front of the
mainframe. Key logging provides a
quick and easy way to generate
remote command equivalents of front
panel key presses. Also incorporated
into the HP 

IBASIC
The HP 71500A allows you to gener-
ate custom, application-specific inter-
faces through the internal execution of
HP Instrument BASIC programs.

715OOA

downsizing and measurement
versatility are required. Optimal
performance requires use of a synthe-
sized source, which you order
separately.

Generate custom solutions
with 

GHz.
You can measure magnitude and
phase settling times, rise and fall
times, time delay, peak and average
power, group delay, AM to PM
conversion, and more.

The HP 71500A incorporates
measurement functions from many
instruments: oscilloscope, vector
network analyzer, vector voltmeter,
spectrum analyzer, modulation
domain analyzer, frequency counter,
and peak power meter. Compact MMS
format makes the HP 71500Aideal for
use in ATE systems or anywhere that

HP 

continuous-
wave and pulsed RF measurements,
specializing in measuring fast
magnitude and phase transitions.
Performance specifications include
1 ps delta time accuracy, 10 ps rise
and fall time (25 ps for pulsed RF),
and internal triggering to 40 

70004A  color display/mainframe.

The instrument makes  

GHz. It
consists of the HP 70820A microwave
transition analyzer module and an
HP 

sampler-
based time-domain instrument for
measurements from dc to 40  

FFTs

Up to 1 ps delta time accuracy

Magnitude and phase
measurements on pulsed-RF
signals to 100 ps pulse widths
and 25 ps edges

Analysis of AM, FM, and PM on
RF carriers

Stepped frequency and power
sweeps, magnitude, and phase

The HP 71500A microwave transition
analyzer is a two-channel,  

GHz with two channels

Time domain measurements
with 

DC40 

Signal Analyzers
Microwave Transition Analyzer



ref

Measure fast pulses:  Magnitude and phase  versus
time of a 12 ns wide pulse of RF. A log magnitude
display is also possible.

Check Barker-code response:  Phase demodulation
allows measurement of phase encoding within a
pulse of RF. A Barker code is shown here.
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deg ref -27 u E refu a 
degldiv98 mUldivmU/div 30 30 

Ir3=ChlIr2=ChlIrl=Chl
ns!div“5 125 525  II I II I11” I I

U ref

Amplitude

Phase

E ref -95 deg  reru E 
mUldiv‘IO deg/divV5 mU/div98 

Ir3=Hagnlr2=PhaseIrl=Rl2~I

1
chirp performance:
The lower trace
uses math func-
tions to show
deviation from
linear chirp.
Deviation from
parabolic chirp
could also be
defined and
displayed.

Phase

ref

Verify system

MHZ 178 refilH2 188 
MHz/divMHzldiv 2.5 12 

IrV=FM(Cl)-Irl=FM(Chll
“5

GHz.
Maximum frequency deviation is
equal to 500 divided by the time span
in seconds.

Frequency
Chirp

Deviation
from Linear
Chirp

525 

715OOA

The HP 71500A also has the ability to
tune to a frequency that is offset from
or is a harmonic of the input
frequency This allows for measure-
ment using frequency-translating
devices, and for harmonic power
sweeps.

Radar test
You can test synthesized radar
systems with measurements such as
deviation from linear chirp and
Barker code timing. The HP 71500A
displays amplitude, phase, and
frequency-versus-time for modulation
rates to greater than 1 

715OOA ’s ability to control
a synthesizer allows for stepped
frequency and power sweeps.
This allows measurements of gain,
phase, group delay, and AM to
PM conversion.

HP 

solid-
state and traveling wave tube amplifi-
ers and active RF switches, the micro-
wave transition analyzer offers four
ways of viewing pulsed-RF signals:

Real format, an RF waveform
display similar to that of an
oscilloscope
Magnitude format, an
RF envelope display with
linear scaling
Log magnitude format, an RF
envelope display with log scaling
Phase format, a display of
RF phase versus time within
the pulse

The analyzer measures signals with
pulse widths to 100 ps. Triggering on
the pulse envelope stabilizes
waveforms for making rise and fall
time measurements. You can directly
measure video feedthrough or the RF
carrier, because the microwave transi-
tion analyzer can separate and
remove the video feedthrough without
external filters.

The HP 

Signal Analyzers
Microwave Transition Analyzer

Pulsed-RF component test
For time domain measurements on
components such as high power  



d

Correct for cable losses: Top half shows reference
and corrected traces, which are virtually indistin-
guishable, as well as the wider, uncorrected pulse.
Bottom trace shows the user corrections in the
frequency domain.
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dB rer 0 E v  reru ref 0 u 
dB/div

0 
18mU/div15mU/divmU ldiv 3038
rrll=uco;rt1;3=Ra ”lr2=ldealIrt~COrreCt

f&m-e losses, for example.

Simultaneously
display time and
FFT: Time and
frequency domains
fully characterize
RF and microwave
signal distortion.
Tabular format
allows easy
comparison of
results to CAE
simulations.

ief

Measure AM, FM and PM: Markers read ampli-
tude and phase of modulation sidebands, allowing
for computation of AM, FM, and PM components.

HP 71500A

instrument can display results in
tabular (numerical) format with both
magnitude and phase of the harmon-
ics. These results can then be used for
or compared with CAE simulations.

The HP 71500A also allows the user to
enter corrections in the form of magni-
tude and phase versus frequency This
information can then be applied in the
time domain, to correct for cable or

dBm 
dB/div

-30 
10 
Trl.Chl

GHz5.8882601 ktizldivL10,085 GHz
I

5.7998 
!I!  i!i i ; i ,iitl.,.i

dBm -56.86 deg-33.891  GHz5.B I fllcref 

-tlB.l degdBcx 3 -43.52
dBc 42.7 deg8 -56.20x
dBc 91.3 degx 7 -30.75
dBc -57.0 de ;x 6 -59.73

des-6E.q dBc
153.6 degdBc

-22.71 

(FFT)  display can simultaneously
show the signal and its harmonics in
the frequency domain. To aid in the
development and verification of
models for high power devices, the

Time
Waveform

FFT

Tabular
-99.86 

A  fast Fourier transform

GHz internal triggering, you can
directly view non-linear effects in the
time domain. 

Signal Analyzers
Microwave Transition Analyzer

Satellite test
On frequency-translating devices
such as satellite transponders, the
HP 71500A can make several
measurements, including group delay,
AM to PM conversion, and gain/phase
linearity versus drive level. No exter-
nal mixers are needed, as would be
required with a network analyzer.

Non-linear microwave analysis
Characterizing the non-linear behav-
ior of high power devices and amplifi-
ers is easy with the HP 71500A. With
40 



(70820-31,
part number 5952-25453

Technical data sheet
Specifications and complete ordering information,

part number 5091-07923

34

(70820-2),
part number 5952-25463

Picosecond Delta Time Accuracy 

25~s  Transitions in Switched and Pulsed
Microwave Component Testing  

(70820-l),
product number 5952-25433

Measure 

715OOA

Product notes
A Versatile Measurement Set for Bench and Test 

70004A

HP 

7082OA
and HP 

5062-3979)
add extra set of user manuals
add rack flange kit
For mounting mainframes with handles attached

(HP PIN 5062-4073)
add service manuals
Includes assembly level service manual and

component level information for the HP 

7082OA
add rackmount slide kit (HP P/N 5062-7086)
add rack flange kit
For mounting mainframes without handles

(HP PIN 

7082OA’s  frequency reference oven when
MMS mainframe power is turned off

add tutorial kit
Includes tutorial and demonstration parts for a

self-paced class on the operation and capabili-
ties of the HP 715OOAIHP 

W50 Five year customer
return repair coverage

001
002

Additional information
Color brochure,  part number 5091-07913

003

810
908

910
913

915

External power pack supplies power to the
HP 

W30 two additional years of
return-to-HP warranty (3 years total)

Option 

7082OA  user manual set
Option 

7082OA  module
Adapter and cable accessories
HP 

HP  

7082OA
Synthesized source must be ordered separately.

bptions available for the HP 71500A
delete adapter and cable accessories
delete external power pack (HP P/N 70310-60016)

70004A  and the HP 

GHz
Adapter and cable accessories
External power pack
1 meter HP-IB cable accessories (HP P/N 8120-3445)
User manual sets for the HP 

7082OA  microwave transition analyzer module,
dc40 

70004A  color display and mainframe
HP 
HP  

7082OA  microwave transition analyzer module
Includes Includes

71599A  microwave transition analyzer system HP 

Signal Analyzers
Microwave Transition Analyzer

Ordering Information
HP 
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Tune Voltage
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71707A

71707A  (set-up with 0.05 ppm tuning
sensitivity) using an HP 8662A synthesized signal generator
as an RF reference source to the HP 3048A phase noise
measurement svstem. All values are in units of dBc/Hz.

HP 

GHz
600 MHz
Phase noise performance varies with tuning sensitivity.
The following table shows the combined phase noise
performance of the HP 

GHz  to 25.8 
dBm

2.4 
+5 

dBm  max
5 MHz to 1200 MHz
0 to 

+30  dBm  min, 
GHz

-40 
GHz  to 26.5 

70004A
color display/mainframe.

Specifications
Frequency range
Input power
IF output frequency range
level
local oscillator frequency range
Frequency resolution
Spectral purity

1.5 

down-
converter module and the HP  

70427A  microwave  

state-of-the-
art noise floor performance for micro-
wave phase noise measurements. In
addition, it provides specified spurious
performance and a dc-coupled tuning
port with variable sensitivity for phase
locking to your microwave source.
Components of the HP 71707Ainclude
the HP 

71707A/70427A

Low noise microwave
downconverter for phase noise
measurements

AM noise detection

The HP 71707A microwave
downconverter translates microwave
signals to RF frequencies for use with
the HP 3048A and HP E5500 series
phase noise measurement systems.
The HP 71707A provides  

Signal Analyzers
Microwave Downconverter HP 



E5500  Series Phase Noise Measurement Solutions
part no. 5965-75903

3 6

71707Al70427A
part no. 5091-44353

Product Overview
HP 

8662A as
a reference

Additional Information
Technical data sheet

HP 

71707A and HP 11729C
carrier noise test set, using the HP 

71707A/70427A

Typical phase noise of HP 

70427A  microwave downconverter module

HP 

70004A  color displaylmainframe.
HP 

70427A  microwave downconverter module
and HP 

71707A  microwave downconverter
Includes HP 

71707A:  260 watts maximum
HP 70427A: 50 watts maximum

Weight (nominal) HP 71707A: 28.75 kg (63.3 lb)
HP 70427A: 9.3 kg (20.3 lb)

Size HP 71707A: 222 mm H x 425.4 mm W x 526 mm D
(8.74” x 16.75 ” x 20.7 ”)
HP 70427A: 4-slot width

Ordering Information
HP 

45” C
Calibration interval One year recommended
Power HP 

+75” C
Humidity Operational, 0 to 95% relative humidity at  

-4O”to  +55” C; storage, O”t0  

2kR
General Characteristics
Temperature Operational, 

port input range
? 5 volts

Tuning 

ppm/volt
Tuning port voltage range

ppm/volt, 20 ppm/volt, 1 

TYP. -62 -82 -110 -122 -128 -133 -136

Supplemental Characteristics
Tuning sensitivity 0.05 

GHZ
Spec. -60 -80 -108 -120 -128 -132 -135

18.0 to 26.5

TYP. -65 -85 -113 -125 -133 -137 -140
Spec. -63 -83 -111 -123 -129 -133 -138
TYP. -68 -88 -116 -128 -134 -138 -143
Spec. -65 -85 -112 -124 -130 -134 -140
TYP. -70 -90 -118 -129 -135 -139 -145
Spec. -67 -87 -113 -125 -131 -135 -142
TYP. -72 -92 -119 -130 -136 -140 -147
Spec. -69 -89 -114 -126 -131 -136 -143
TYP. -74 -94 -120 -131 -136 -141 -148
Spec. -72 -92 -115 -128 -131 -136 -144
TYP. -77 -97 -122 -133 -136 -141 -149
Spec. -73 -92 -112 -124 -124 -130 -142
TYP. -80 -100 -119 -130 -130 -135 -147

10M1M1OOk 10k

18.0 GHZ

10 100 lk

t0 12.6 

GHz

GHz

10.2 to 12.6 

GHz

7.8 to 10.2 

GHz

6.0 to 7.8 

GHz

4.2 to 6.0 

GHz

3.0 to 4.2 

fk)
Input frequency
1.5 to 3.0 

cerrlef from 

Signal Analyzers
Microwave Downconverter

Phase noise performance of the HP 71707A
offset 
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(VSA).  This confi-
guration can provide full-signal
demodulation of microwave signals
with double the bandwidth normally
provided by the VSA alone.

Channel measurements
To make channel measurements,
you can switch optional IF filters into
the 70 MHz IF path. This provides an
IF output with the bandwidth charac-
teristics of your choice.

Phase measurements in
multi-channel systems
HP uses MMS receivers to configure
custom multi-channel systems.
For example, a system that performs
phase measurements can be config-
ured using a modulation domain
analyzer connected to the 70 MHz
IF outputs in a dual-channel
HP 

non-phase-
locked system, the system can easily
identify modulation formats.

When more thorough analysis is
required, the I and Q outputs can be
connected to a dual-channel vector
signal analyzer  

7191OAP
is tuned to a suitable digitally

modulated signal. Sub-hertz tuning
(with a minimum on-screen resolution
of 1 Hz) allows ultra-fine adjustments
to compensate for phase offsets when
it is not possible to phase-lock the
receiver to a source, such as in
off-the-air monitoring. By stopping
the spinning caused by a 

I/Q signal identification
The optional analog I/Q demodulator
provides I and Q outputs that will
produce a constellation display on an
oscilloscope when the HP  

dB IF step gain.
A linear IF signal path provides good
signal fidelity with standard outputs
of 321.4 MHz IF and linear video.
Optional outputs include 70 and
140 MHz IF, analog I/Q, and
demodulated FM.

Pulse shape characterization
Traditional shape measurements of
pulsed microwave signals using a
spectrum analyzer are significantly
enhanced by the 100 MHz bandwidth.
You can connect an oscilloscope to the
video output to easily measure the
pulse rise and fall times of microwave
signals to 7 ns.

Chirp and frequency hopping
You can make chirp and frequency
hopping measurements by connecting
the output of the optional FM demod-
ulator to an oscilloscope. Sensitivities
of either 10 MHz/V or 40 MHz/V
enhance measurement speed and
accuracy

70911A  IF
module are used to collect the signal.
The HP 70911Aprovides IF band-
widths up to 100 MHz in 10% incre-
ments and up to 70 

fured-tuned  and the wide IF

bandwidths in the HF  

GHz
wide, using bandwidths of up to
3 MHz. Wide dynamic range ensures
that signals of various amplitudes are
quickly identified.

Once a signal has been located, the
receiver is 

7191OAP  receiver has two
modes of operation: search and
collection. To search for signals,
the receiver relies on fast spectrum
analyzer tuning. It sweeps over the
spans that you specify, up to 26.5 

70004A  display mainframe.
The HP 71910P comes with the
HP 70207B E05 PC display for MMS.

Search and collection modes of
operation
The HP 

IFS,
and precision frequency reference) for
remote applications at a lower cost.

The 71910A comes with the
HP 

71209A/P  Option 001
spectrum analyzer plus the
HP 70911A ultra-wide bandwidth
IF module. System options include a
preamplifier module for enhanced
noise figure and a smaller-sized,
single mainframe configuration
(without the display, narrowband 

radar/EW  transmissions.

The wide bandwidth receiver consists
of the HP 

cost-
effective combination of search and
wide-bandwidth collection capabili-
ties for the surveillance and signal
monitoring of satellite, digital radio,
and 

GHz. It provides a 

7191OAP  wide bandwidth
receiver monitors signals from 100 Hz
to 26.5 

GHz operation

Bandwidths to 36 MHz
with preselection

Cost-effective receiver for
surveillance and signal
monitoring applications

Flexible downconverter for
stimulus-response measurements

The HP 

719lOALP

100 Hz to 26.5 

Signal Analyzers
Wide Bandwidth Receiver HP 
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N=4+ from 12.6 to 26.5 GHz,  and 
N=2 from 6.0 to

12.8 
GHz,  N=l  from 100 Hz to 6.2 

prop-
erly set.
N IS the harmonic mixing number;  

dB step gain. Varies with
step gain.
300 MHz residual generated in low band of HP 70910A module. Appears 21.4 MHz
away from IF center frequency.
Refers to dynamic range at video output of HP 7091 IA. Assumes IF gain is 

given for 0 1 MHz IF bandwidth. Values 
dB RF attenuation.

Normalized to 

dB gain compression with preamplifier is
measured with 10 

1 dB RF attenuation; 
preamplifier  are

measured with 5 
with  TOI,  and dynamic range figure,  

GHz
for Option 017. Noise 

1 kHz for Option 016 and below 
dB for 70 MHz IF channel filter output (Option 007).

Use preamp bypass characteristics below 100 
t5 

002), anddB at 140 MHz IF output (Option 
dB at

70 MHz IF output (Option 001); -14 
dB IF gain). RF/IF gain is -5 atten  and 0 dB RF 

(> 48 MHz).
At 321.4 MHz out (assumes 0 

(> 36 MHz) or
low-band filter 

7091OA/P preselector RF/IF  bandwidth may be limited by the HP 

GHz 0.8” RMS
GHz 0.4” RMS

12.6 to 26.5 

GHz 0.2” RMS
6.0 to 12.8 

< -108 <-102 < -96
Phase jitter SSB, 100 Hz to 25 MHz, characteristic

10 MHz to 6.2 

kHz
N=4

10 
N=2

dB
Phase noise Noise sidband (dBc/Hz)

Carrier offset7 N=l

dB 21 dB 46  GHz 43 to 26.5 
18dB

22.0 
dBdB 41  GHz 39 

13dB
12.6 to 22.0 

dBdB 33  GHZ 32 f0 12.8  i MHZ  

0173
Preamp bypass Preamp on

dBc
Noise
Noise figure Standard Option 016 or

GHz -60 
dBc

18.0 to 26.5  
GHz -70 

dBc
2.7 to 18.0 

GHz -85 kHz to 2.9 

dB
Image frequency Center frequency Rejection
642.8 MHz 100 

> 10 dBm,  attenuation  < 0 

ranges
Image rejection
for RF input levels 

dB (characteristic)
spurs5 IF BW > 30 MHz
Linear detector dynamic 30 

GHz  and< 2.9 dBm  (characteristic) for CF  

dBm
(characteristic)
Internally generated -60 

5 -33 dBm1-5  dBm  I -5  -dB gain compression
dB 70dB

1 
dB 70  GHz 70 

dB 56dB
12.0 to 26.5  

dB 70  GHz 67 

dBm

One tone spurious-free dynamic range4 (characteristic)
10 MHz to 12.0  

dBm -23dBm 4 GHz 2
dBm

6.0 to 26.5 
dBm -21dBm 6 GHz 4

dBm
2.7 to 6.2 

dBm -16dBm 11 GHz 9

0173
(characteristic)
Preamp bypass Preamp on

20 MHz to 2.9 

dB
Dynamic range
Third order intercept Standard Option 016 or  

f 0.75 dB
dB

70 
2 0.3 dB50,60  

dB+ 0.25 dB30,40  
dB

10, 20, 
f 1.0 dB50,60,70  

dBf 0.75 dB30,40  
dB steps

10, 20, 
dB in 1 

dB  (characteristic), requires Option 016
or 017
0 to 70 

+28  
dB stepsdB in 5 

dB  characteristics2
0 to 65 
+5 

C)

C)
IF step gain accuracy
(20 to 30” 

kHz  to 30 MHz)
Gain

RF/IF gain
RF attenuation
RF preamplifier gain

IF gain
IF step gain accuracy
(0 to 55” 

f 30% (10 
(1,3,10  sequence)

Accuracy (characteristic)  
> 100 MHz 

kHz to 30 MHz;

< 8:1 with preselector (characteristic)
Video bandwidth

Range 10 

12:1,  < dB/-3dB)
+ 20% video output

Selectivity (-60 

15%,  321.4 MHz IF outputf 
steps1

Accuracy

dB,  five pole synchronously tuned
Range 10 MHz to 100 MHz in 10% 

tl x10-5
IF bandwidth -3 

10-10< 7 x 
lo-lo/day (7 day average)

Temperature drift
< 5 x 

O-s/year< 3 x 1 O-T/year  < 1 x 1 

7031OA
accuracy (standard) (Option 110)

Aging

w/o HP 7031OA  

GHz with
HP 11974 series preselected millimeter mixers)

Tuning resolution 1 Hz

Frequency reference w/HP 

GHz  with HP 11970
series millimeter mixers or 75  

GHz (to 110 

7191OA/P collection receiver
Frequency
Frequency range 100 Hz to 26.5 

719lOALP

Specifications
HP 

Signal Analyzers
Wide Bandwidth Receiver HP 



dB
IF bandwidths are 1.25, 5, 10, 20, 36 MHz

39

dB ripple Chebyshev -3 

dB, asymptotic
70 MHz IF channel filters
(Opt. 007, requires Opt. 001) 5 switchable channel filters, B-pole,

0.1 

> 40 ratio13
dB

Noise power 
> 25 Eb/No O-6 for rate12 1 xl 

dB
Symbol error 

dB 4.5 variation11 2.0 

variation11 On 25 ns 25 ns
Bypass 25 ns 25 ns

Amplitude 

dR) On 36 MHz 36 MHz
Bypass 40 MHz 70 MHz

Group delay 

2.O:l  (140 MHz)
IF frequency

Preselector 70 MHz 140 MHz
Bandwidth (-3 

1.5:l  (70 MHz); < 
R (nominal)

VSWR < 

dBm
70 and 140 MHz IF outputs
(Options 001 and 002) Rear panel SMB (m), 50  

* 0.15 %
Modulation frequency 12 MHz (max.)
Spurious emissions -35 

a 40 MHz 0.025 V/MHz  
f 0.5%a 10 MHz 0.1 V/MHz

1.5:l
Pk to pk deviation FM sensitivity Linearity

< 
f 0.5 v

VSWR

R (nominal)
Level

1.5:l
FM video output
(Option 005) BNC (f), 50 

*25mV
VSWR < 

10ns
Residual DC offset

90%)
dBc (non-harmonic)

Rise time (10 to 

dBc)
Spurious emissions -70 

(< -40 < 1% 
dB

Total harmonic distortion
l/II gain imbalance 1.25 

da) 50 MHz (each channel)
Quadrature error 6”

f 0.5 v
Bandwidth (-3 

R (nominal)
Level

P video outputs
(Option 004) BNC (f), 50 

2.O:l
I and 

< 
d8) IF bandwidth, as selected10

VSWR

Q (nominal)
Bandwidth (-3 

2.O:l
321.4 MHz option output Rear panel SMB (m), 50 

o C
VSWR < 

variation11 5 ns (preselector bypassed) 0 to 55 
d8) IF bandwidth, as selected10

Group delay 

R (nominal)
Bandwidth (-3 

tl0ns
321.4 MHz out Rear panel SMB (m), 50 

1.5:l
Rise time

oto1v
VSWR < 

BWa
Level

dB) As selected by IF and video 
fi (nominal)

Bandwidth (-3  

GHz.

HP 70911A ultra-wide bandwidth IF sections
Video output BNC (f), 50 

< 12 < CF GHz 36-MHz  band with 2 2700-channel  loading in a 13 For 
ZGHztCF<lEGHz.

64.DAM  signal at 150 Mb/s with12 Symbol error rate measurement with  
11 Maximum peak to peak variation over 80% of the IF output bandwidth.

> 48 MHz. Special option for wider filter available.
limits BW

to 
GHz,  HP 7091OAfilter  < 2.9 > 36 MHz. For CW  

GHz and preselector bypass.
Preselector limits BW to  

< 26.5 < CF GHz BW=iOO MHz for 2.6 10 Maximum IF 

GHz  due to “minus ” harmonic
mixing.

< 12.8 9 IF and demod outputs are inverted for CF 

e Measured at RF section  321.4 MHz IF output. For access, user must disconnect
from HP 70911A 321.4 MHz IF input.

dBmdBm 17.5 0 Maximum 17.0 
dBmdBm 14.0 

oto 55°C
Cl Minimum 14.5 

25 ”C*5 ”C
GHz  (spec)

Output power (spec)

2.l:l
Frequency range 3.0 to 6.6 

R, VSWR < 
V/GHz  LO frequency

First LO output SMB (f), 50 

V/GHz RF frequency
External mixer, 1.5  

kR load impedance
Voltage range 0 to t13.25 V
Tuning sensitivity RF input chosen, 0.5 

> 10 
dBm

Tune and span output BNC (f), 
(tl0  conversion loss) > TOI

dBm(+30  conversion loss) > 
dB

SHI
< 7.0 

f 3 V
Noise figure

dBm;  DC: 

dB from 271.4 to 371.4 MHz
Maximum safe input level
(specification) AC: 0 

2 14 

R (nominal)
IF input

Return loss

dB)
321.4 MHz external mixer SMA (f), 50 

t 50 ps (attenuation  
dB)

Pulse 100 W, 10 
2 10 dBm  (attenuation t30 

dBm  (attenuation = 0)+15  
*ov

AC

> 200 MHz
Maximum safe input level (specification)

DC

> 36 MHzGHz
GHz > 48 MHz > 48 MHz

2.7 to 26.5  
10 2.9 0 

dBm
RF bandwidths

< -50 dBm< -100  GHz
dBm

2.7 to 26.5  
< -80 dBm< -100  GHz0 to 2.9  

dB attenuation)(> 10 

3.O:l
LO emissions Preselector on Preselector bypass

< dB attenuation)  (< 10 
2.O:l

VSWR 
< GHz

1.4:l
Cl 6.0 to 26.5 

< GHz
dB attenuation)

Cl 0 to 6.2 
(> 10 

a (nominal)
VSWR 

dB (specified)
HP 70910A wide bandwidth RF section
RF input APC 3.4, 50 

f 0.3 dBm  
Q (nominal)

Output power -10 

719lOALP

Specifications
Inputs and outputs
(Values given are characteristic except as noted. Connectors are on the
front panel except as noted.)
HP 709008 LO section
300 MHz calibrator output BNC (f), 50 

Signal Analyzers
Wide Bandwidth Receiver HP 
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N=4+ from 12.6 to 26.5 GHz.  
t0

12.8 
N=2 from 6.0 GHz,  N=l  from 100 Hz to 6.2 harmomc  mixing number;  IS  the 14  N 

kHz (HP 70902A)
> 4.5 MHz (HP 70903A)

> 300 

1,3,10  sequence
Accuracy 20% (characteristic)
Set to maximum bandwidth  

kHz  (HP 70902A)
300 Hz to 3 MHz (HP 70903A)

(6pole,  synchronously tuned)
Video bandwidth

Range 3 Hz to 300 

16:l < kHz to 3 MHza 10 
12:l (&pole, synchronously tuned)< OlOHzto3kHz

dB)
f 20%

Selectivity (-60 dB/-3 

3kHztolOkHz
Accuracy

1, 3, 10 sequence and 10% increments except
kHz to 3 MHz (HP 70903A)

kHz (HP 70902A)
bandwidth 100 

800”point trace
Trigger Free run, line, video, external

IF resolution 10 Hz to 300 

ps to 355 s with
70700A Swept freq. spans: 15 ms to 355 s

Fixed freq. (0 span): 80 

* 2%
with HP 

+150kHz/ “C
Sweep time

Range 10 ms to 1000 s (continuous)
Accuracy

Nr4) Not cumulative from sweep to sweep> 10 MHz x 
kHz/s  during sweep

(span 
* 1 

for
collection receiver

Frequency drift

N14 Determined by phase noise
see phase noise section of specifications 

< 10 MHz x 
kHz)

Span 

kHz  p-p in 0.1 s
(measurement bandwidth = 100  

Nf4 x 25 c N14> 10 MHz x 

Nl
sidebands

Residual FM
Span 

dBc t 20 log < 65 
0 10 MHz -153 -147 -141

Line and system related

O3MHz -145 -139 -133
0 1 MHz -135 -129 -123

kHz -123 -117 -1110 300 
kHz -115 -109 -1030 100 

kHz -111 -105 -99a 30 
<-lo8 <-102 c-96kHz0 10 

kHz -104 -98 -920 3 
kHz -94 -88 -820 1 

0 300 Hz -88 -82 -76
O lOOHz -85 -79 -73

N=4N=2N=loffset’4
(dBc/Hz),  characteristic

Carrier 

Freauency  reference See specifications for collection receiver
accuracy-
Phase noise Noise sideband  

act)]
Tuning resolution See specifications for collection receiver

[4.0% of span t (span x freq ref f > 10 ms> sweep 
act)]

20 ms 
+ (span x freq ref 12.5% of span f > 20 ms> sweep 

act)]
50 ms 

+ (span x freq ref [1.5% of span f t 50 ms
N14

Sweep 
> 10 MHz x 

act)]
Span 

[lo!, of span t (span x freq ref + N14c 10 MHz x 

Hz1
Frequency span accuracy

Span 

soan t 10 + 2.5% of 
act)+ [(freq readout x freq ref < 20 ms5 sweep 

+ 1.5% of span t 10 Hz]
10 ms 

act)+ [(freq readout x freq ref 2 20 ms
Nl4

Sweep 
> 10 MHz x 

+ 10 Hz]
Span 

+ 1 .O% of span 
act)k [(freq readout x freq ref N145 10 MHz x 

7191OA/P  search receiver specifications
Frequency
Frequency range See specifications for collection receiver
Frequency readout accuracy

Span 

719lONP

HP 

Signal Analyzers
Wide Bandwidth Receiver HP 



~6 calibrator
amplitude error.

4 1

dB 20.3 dBm calibrator. Does not include 1s  Referenced to 300 MHz -10 

dBf 0.3dB
dB

20 
f 0.1 1OdB70903A

dB
HP 

? 0.8dB+ 0.4  dB 
dB

60 
f 0.6dBf 0.2  dB 

dB
50 

& 0.5dB& 0.2  dB 
dB

30 
f 0.2dBf 0.2  dB 

dB
20 

+ 0.2dB+ 0.2  dB 70402A 10 
Oto55 ”C

HP 
20to30 ”C 

dB
repeatability

IF gain accuracy Gain

+ 0.2 < 
dB

Preselector bypass switch 
* 4.8 GHzD 19.9 to 26.5 

dBk 2.8 GHz12.7to  19.9 0 
dBf 2.3 GHza 2.9 to 12.7 
dBf 1.2 GHza 0 to 2.9 

dB setting (characteristic)
dB

Accuracy, referenced to 10  
f 0.2 

dB steps
Switching repeatability

dB in 5 

5 100 MHz)
Input attenuator

Range 0 to 65 

dB (characteristic)
(for spans 

+2.5,  -3.5 GHz
dB (characteristic)

22.0 to 26.5 
+2.0, -3.0 GHz

calibratorls)
2.7 to 22.0 

30 ” C, ref to 
dB

(preset preselector DAC, 20 to  
f 4.0dB* 2.5  dB * 2.5  GHz

dB
22.0 to 26.5 

f 3.5dBf 2.0  dB + 2.0  GHz
dB

12.6 to 22.0 
+ 3.0dBk 2.0  dB f 2.0  GHz

dB
6.0 to 12.8 

f 3.0dB* 2.0  dB  f 2.0  GHz
dB

2.7 to 6.2 
& 2.0dBf 2.0  dB  f 1.5  GHz
calibrator15

100 Hz to 2.9 
calibrator15  

oto55oc
Peak Ref. to Ref. to
variation

20to30 ”C Oto55 ”C
atten.,  preselector peaked)

Frequency range
dB  

nV
Frequency response (10 

dBm
Reference level (linear) 7.07 to 22 

+30 to -140 

dB/div in 0.5% increments
Scale (linear) 10% of ref. level per division
Reference level (log)

dB  attenuation, preselector on)
Display range 10 divisions

Scale (log) 0.01 to 20 

t 10 dBm,  I 0 GHz  and RF levels 226.5  

dBc
responses
(for inputs  

< -70 
GHz

Multiple and out of band

dBm
26.5 

< -100 
dB attenuation; input Range Responses

terminated) 10 MHz to

dBc
642.8 MHz See image rejection specifications for

collection receiver
Residual responses
(0 

< -85 
dBc

42.6 MHz
< -85 

dB)
6 MHz

2 10dBm, attenuation2 0

719lOALP

Image response (RF input

dBm

HP 

dBc t2 c -54 GHz
dBm

6.0 to 26.5 
dBc t4 < -58 GHz

dBm
2.7 to 6.2 

+9 dBc< -68 GHz
dBm

20 MHz to 2.9 
+2 dBc< -54 

Equiv
frequency Products TO/
100 Hz to 20 MHz

70403A Center Intermod.
30 ” C)

HP 
attn,  20 to dB dBm  at the RF input, 10 5 -15 

dBm
(For two signals each  

+2 dBc< -64 GHz
dBm

6.0 to 26.5 
+4 dBc< -68 GHz

dBm
2.7 to 6.2 

+9 dBc< -78 GHz
dBm

20 MHz to 2.9 
+2 dBc< -64 
TOI

100 Hz to 20 MHz

Eqoiv
frequency Products

70902A Center Intermod.
30 ” C)

HP 
dB attn, 20 to dBm at the RF input, 10 < -20 

dBc
Third order intermodulation
(For two signals each 

< -100 GHz
dBc

2.9 to 26.5 
< -75 GHz

dBc
(preselector on) 20 MHz to 2.9 

< -60 

dBc
Second harmonic distortion

100 Hz to 20 MHz

GHz < -70 
dB attenuation)

(preselector on) 10 MHz to 26.5 

dBc

10 

c -60 MH~
power at the RF input with

D 1 to Hz 100 dBm total signal-30 < 

dBm
Spurious response
(Except as listed below, Band Response
for 

5 0 dB for signal levels  10.5 dB input attenuation)

dBm
Gain compression level
(10 

GHz -148 
dBm

22.0 to 26.5 

dBm
-150 

dBm
-155 
< -128 

dBm< -130 
dBm< -137 
dBm< -138 
dBm  (char)< -139 
dBm  (char)< -139 
dBm  (char)< -130 
dBm  (char)< -122 
dBm  (char)< -118 
dBm  (char)c -118 
dBm  (char)< -111 
dBm  (char)< -101 

dBm  (char)< -95 
dBm  (char)< -92 

GHz016/017) 12.6 to 22.0  
GHz

(Option 
706208 1 .O to 12.8 

GHz
with HP  

GHz
22.0 to 26.5  

GHz
12.6 to 22.0  

GHz
2.0 to 12.8 

kHz
1 MHz
3 MHz
10 MHz to 2.0 

kHz
300 

kHz
100 

kHz
30 

kHz
10 

kHz
3 

dBm) 300 Hz
1 

< -75 
.

3 Hz video BW;ref. level 
100 ’HzdB attenuation;

dBm
Displayed average noise level

(10 Hz res. BW; Freauencv DANL
0 

f 30 

Signal Analyzers
Wide Bandwidth Receiver

Amplitude
Total amplitude range -138 to 



70004A display/
mainframe

Calibration cycle

55.6 kg (122.3 lb)

177 mm (7 in) high, 426 mm
(16.75 in) wide, 526 mm (20.7 in) long
222 mm (8.7 in) high, 426 mm
(16.75 in) wide, 526 mm (20.7 in) long
3 years recommended
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70001A mainframe

HP 

RE02/part 7.
Power requirements 404 w
(characteristic)
Weight, standard system
(nominal)
Dimensions

HP 

46lB,526/1979,  and MIL-STD FTZ 
CISPR publication 11,

45” C,
operational

EMC Conducted and radiated interference is in
compliance with 

t75” C, storage
Humidity 0 to 95% relative humidity at 

IF section has been removed to provide
a single mainframe configuration.
Environmental

Temperature 0 to 55” C, operational
-40 to 

70902A  
display/mamframe.

Note: For HP 71910P only, the HP 
70004A  or&slot  HP &slot  HP 70001A mainframe  

exchanging  modules, be sure that the final count will fit
into 

709llA  ultrawide band-
width IF section (2 slots)

Note: When adding or 

0 HP 

0 HP 70911A ultrawide bandwidth IF
RF section (2 slots) section (2 slots)

0 HP 70910Awide bandwidth

dBm  ref. leveldBm (nominal), -10 
1.5:l VSWR (characteristic)

-15 
< 

R
Q (nominal)

BNC (f), 50 
V, 100 

dBm ref. level

BNC (f), 0 to 1 

atten.,  -10 dB 

dBm at
RF input

HP 70903A IF section
Auxiliary video output
21.4 MHz IF output (linear)

Output level

0 

dBm (nominal) with -10 
1.5:l VSWR (characteristic)

Output level -15 
< 

R
kR (nominal)

3 MHz IF output (linear) BNC (f), 50 

3~~

HP 70902A IF section
Auxiliary video output BNC (f), 0 to 1 V, 1 

outoutslnouts and 
dBf 0.03 

dB (uncorrected)
Marker resolution

+ 3 
1, 3, 10 sequencedB in f 0.2 

kHz  res. BW (HP 70903A)
Res BW switching repeatability

dB/” C at 300 MHz

100 Hz res. BW (HP 70902A)
300 

f 0.05 

* 7.5% of reference level
dB/dB,  all bandwidths

dB
all
0.1 

k 3.0 >l MHz
dBf 0.5 21 MHz
dB+ 0.7 >lOOkHz
dB+ 0.5 kHz
dB

30 Hz to 100 
+ 0.7 

atten

Bandwidth Fidelity
< 30 Hz

dB input 
dBm ref. level,

10 

dB)
Log (uncorrected)
Incremental fidelity
Linear

Amplitude temperature
Drift (characteristic)
-10 

U (0 to 75 
a HP 70903A

dB)0 (0 to 90 
0 HP 70902A

70910A  wide bandwidth RF section
(2 slots)

Log (corrected)

U HP n HP 70903A IF section (1 slot)

0 HP 7031 OA precision frequency
reference (1 slot) reference (1 slot)

a HP 70902A IF section (1 slot) a HP 70903A IF section (1 slot)

a HP 7031 OA precision frequency  

0 HP 70900B Option 512 local oscillator
oscillator (2 slots) (2 slots)

a HP 70900B Option 512 local
D HP 702078 E05 PC display for MMS0 HP 70004A display/mainframe  
a HP 70001A mainframe

YpecMcations
Scale fidelity

General
HP 71910A system components HP 71910P system components
3 HP 70001A mainframe

719lOAIP
Signal Analyzers
Wide Bandwidth Receiver HP 



(89400-13)
part no. 5964-35863
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GHz  with 20 MHz
Information Bandwidth  

7191OA  Wide Bandwidth Receiver
part no. 5964-43513

Product Note
Extending Vector Signal Analysis to 26.5 

Wide  Bandwidth Receiver
part no. 5965-79163

Test Solutions for Satellite Manufacturers
part no. 5965-61953

Power Solutions to Complex Measurement Problems
part no. 5965-85543

Configuration Guide
HP 

7191OAlP  

1199OA  performance verification software

Additional Information
Product Overviews (3)
HP 

7191OAP
HP 

705YOA/H6Y  and H72

Softwar e
Receiver personality  included with HP 

5373A,  53310A
RAM card HP 82215A (128 K), HP 85700A (32 K)
MATE module HP 

5372A,  5371A,  
t0 4 MHZ

Modulation domain analyzers HP 
dc 

Bg41OA; dc to 10 MHz
Baseband signal analyzer HP 35878, 

70613A/C
Custom switching Call your HP sales representative
Vector signal analyzer HP 

70612A/C,  

dBm
Attenuator/switch driver HP 70611A
Interface modules HP 

+4 70100A, -70 to 
70700A, 20 MS/s

Power meter HP 

GSls
Digitizer HP 

54542A,  2 
GSls

HP 
547200,4 

MS/s
HP 

5461OA, 20 
70703A, 20 MS/s

HP 

7191oAIP

Compatible accessory modules and analysis tools
Oscilloscopes HP 

7031OA  precision frequency refer-
ence from standard configuration

Option 121 add distribution amplifier to HP 70310A
Option 122 delete ovenized oscillator in HP 70310A
Option 660 add HP 8566B programming manual set

HP 

GHz)
Option 110 delete HP  

GHz)
Option 017 add HP 70620B preamplifier (1 to 26.5  

kHz  to 26.5 

filters (requires Opt. 001)
Option 008 replace HP 70903A with HP 70902A
Option 009 add HP 70902A and HP 70001A mainframe
Option 010 add HP 70001A mainframe
Option 016 add HP 70620B Option 001 preamplifier

(100 

I/Q output
Option 005 FM output
Option 007 70 MHz IF channel 

70004A  display/mainframe
Option 400 add 400 Hz power line frequency operation

to HP 70001A mainframe
Option 660 add HP 8566B programming manual set

HP 71910P wide bandwidth receiver
Option 00170 MHz IF output
Option 002 140 MHz IF output
Option 004 analog 

7031OA
Option 200 delete HP  

7031OA
Option 122 delete ovenized oscillator in HP  

7031OA  precision frequency
reference from standard configuration

Option 121 add distribution amplifier to HP  

70902A from standard
configuration

Option 101 delete HP 70903A from standard
configuration

Option 110 delete HP  

GHz)
Option 100 delete HP  

GHz)
Option 017 add HP 70620B preamplifier (1 to 26.5  

kHz  to 26.5 

7031OAto Option 011 configuration
Option 013 add HP 70902A to Option 011 configuration
Option 014 add HP 70903Ato Option 011 configuration
Option 016 add HP 70620B Option 001 preamplifier

(100 

7031OA)
Option 012 add HP  

70903A,  70902A,  70004A,  

007 70 MHz IF channel filters (requires Opt. 001)
Option 011 single mainframe configuration (deletes

HP 

I/Q output
Option 005 FM output
Option 

Signal Analyzers
Wide Bandwidth Receiver

Ordering Information
BP 71910A wide bandwidth receiver

Option 00170 MHz IF output
Option 002 140 MHz IF output
Option 004 analog 



dB calibrated display
range. Excellent display fidelity
makes IF substitution unnecessary.
Accurate measurements can be made
quickly using the built-in marker
functions. For even greater accuracy,
add the HP 70100A power meter to
your instrument workstation.

Frequencyaccuracy
For 0.1 ppm frequency accuracy and
stability over both temperature and
time, an oven-controlled reference
oscillator is standard in these synthe-
sized analyzers. A 10 MHz output and
optional distribution amplifiers allow
other instruments in your system to
be locked to the same reference.
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70004A
ordered as part of a spectrum analyzer
system. The P systems include the
HP 70207B E05 PC display for MMS.

HP 70000 Series

Amplitude accuracy
You can measure amplitude anywhere
within the 90 

hardkey  panel for spectrum analysis
comes installed in each HP 

70004A,  a state-of-the-art color
display and mainframe. A custom

A/C systems include the
HP 

hardkey panel or PC display
All 

71209AP  system.)

Overview

With these spectrum analyzers, you
can customize your test equipment
and expand your system as your
needs change.

Features common to all HP 70000
spectrum analyzers are described
below. Information about the
performance of individual models
follows this section.

Full-color display and

GHz.  (External mixer capability
is included in the standard
HP 

to
325 

external-
mixer-interface module to any of
these spectrum analyzers provides
millimeter frequency coverage 

GHz.
Adding the HP 70907B 

7121OC/P,  from 100 Hz to 22 
GHz;  and the

HP 

71209AP  from
100 Hz to 26.5 

GHz; the HP 
kHz to

22 
712OOC/P,  from 50 

GHz; the
HP 

711OOC/P  provides coverage
from 100 Hz to 2.9 

71209P  (PC not shown)

Four standard spectrum
analyzer systems
Four standard spectrum analyzer
systems cover the frequency range
from RF to microwave. The
HP 

GHz

Speed, precision, and flexibility

Modern feature set

S-year recommended calibration interval

HP 

7121OClP 100 Hz-22  
GHz

HP 
71209AIP 100 Hz-26.5  

GHz
HP 

712OOCIP 50 KHz-22  
GHz

HP 
711OOClP 100 Hz-2.9  

Spectrum Analyzers
HP 70000 Series

Outstanding RF and microwave performance

HP 



download-
able programs (described on the next
page) or with a controller.
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occupied-
power bandwidth of the signal on the
display for narrowband FM signal
analysis.

All of these high-level firmware
features are accessed via  

(FFT)
measures close-in, low-level AM
sidebands and eliminates the effects
of incidental FM.

Peaks measures and sorts, in order
of frequency or amplitude, the signals
on the display for signal-monitoring
applications.

PWRBW measures the 

1

Figure 1. Typical local oscillator phase noise sidebands at offsets from
100 Hz to 10 MHz.

signals in transmitters. As communi-
cation bands extend to higher
frequencies, you can convert your RF
system to microwave simply by replac-
ing the RF section. This saves you the
cost of a new spectrum analyzer and
the need for training on a new system.

High-level firmware allows you to
make measurements faster and more
easily. It simplifies many procedures
and provides useful information,
not just data. Here are just a few
examples:

Fast Fourier Transform  

Hz/GHz  frequency accuracy,
which allows you to measure closely
spaced communication channels with
ease. The low phase noise of the
spectrum analyzers also permits
close-in testing of low-level spurious

(DLP)  adds
a scalar-network-analysis personal-
ity, which provides a user interface for
making transmission or reflection
measurements, and open-short and
through normalization. You can enter
limit lines for upper and lower test
boundaries, and a pass/fail indicator
is provided.

Communications
The HP 70000 spectrum analyzers
have 117 

GHz.

A downloadable program  

dB dynamic
range. The tracking generators
operate together to provide continuous
sweeps from 10 MHz to 18 

GHz)  and get 130 
GHz to

18 

dB dynamic range.
Or, add an HP 70301A (2.7 

GHz) for 124 
703OOA  (20 Hz to

2.9 

us in zero
span. This enables you to view fast
rise-time pulses (logged amplitude)
while retaining the benefits of the
digital display.

Component test
Two tracking generators are avail-
able for scalar-analysis measure-
ments. Add an HP 

707OOA  digitizer decreases the
minimum sweep time to 80 

printing-
without losing the benefits of an
analog display. Digital persistence in
the spectrum analyzer simulates the
characteristics of an analog display
for viewing multiple signal patterns.
For example, now you can view,
measure, and record double-pulse
output from a radar transmitter.

In zero-span mode, the analyzer
becomes a fixed-tuned receiver, allow-
ing you to demodulate the measured
signal and view the pulses. Adding an
HP 

Spectrum Analyzers
HP 70000 Series

Applications

Radar
Now you can have all the advantages
of a digital display- such as trace
storage, plotting, and  



70004A  display), or the internal
memory of the spectrum analyzers.
Instrument states, traces, and
downloadable programs are easily
stored or recalled.

Minimal cost-of-ownership
The analyzers have a three-year
calibration cycle, which means that
your test equipment uptime increases
while service costs are less. Based on
customer data from past years, cost
of ownership per year amounts to
less than 1.5% of the list price. (This
assumes an average 2,000 hours per
year operation and accounts for
average repair and calibration costs
over the time period.)
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mass-
storage devices such as HP-IB disk
drives and memory cards (via the
HP 

70004A
color display allows you to extract
information from complex modulated
signals such as TV, pulsed RF,
and FM.

Digital persistence simulates the
variable intensities of analog displays,
without sacrificing the storage and
plotting capabilities of digital
displays.

Automatic test systems
The HP 70900B local oscillator
module contains a high-speed micro-
processor for trace data manipulation
and spectrum analyzer tuning control.
Additional high-level functions
simplify programming requirements
to save you time and money.

Save rack space and money
You can save valuable rack space in
ATE systems by eliminating the
display and controlling the analyzer
over the HP-IB. In a standard system,
this cuts rack space by more than one
half. For occasional troubleshooting,
you can roll a display up to your test
system. Option 200 deletes the display
and saves you money, too.

Downloadable programs
For use without a computer, the
spectrum analyzer can control other
instruments via the HP-IB to make
complex measurements and display
results. The remote programming
language is easy to read and simple
to use. It enables you to create an
automatic test workstation without
an external computer.

Mass storage
These systems access external  

GHz without preselection.

Digital persistence display
Digital persistence in the HP 

GHz with preselection or to
325 

GHz,
the HP 70907B external mixer inter-
face can be added to any system or
used without an RF section for milli-
meter-only spectrum analysis. Full
capability (described in the Millimeter
Measurement System section) is
available for measurements to
75 

7121OCP  and HP 70620B
combination.

External mixer interface
For measurements above 26.5  

dBm by the
HP 

711OOCP
and HP 70621A combination, and
sensitivity of -150 

dBm is achieved by the HP 

GHz. This range can
be improved even more with the
addition of the HP 70621A or 70620B
preamplifiers. Sensitivity of -156

dBm  to 2.9 

Spectrum Analyzers
HP 70000 Series Overview

Spurious tests and surveillance
Spurious tests and surveillance
applications both require an analyzer
with high sensitivity. The HP 70000
analyzers offer sensitivity of about
-134 



70004A  color
display Option 201 deletes the
HP 70001A mainframe, resulting in
a smaller system package for an
outstanding price.

The HP 71100P is a single mainframe
with the display on a PC. The 71100P
includes the HP 70207B E05 PC
display for MMS. Key features are
manual and automatic control of
MMS instrumentation using a PC;
capability for output to PC printers
and mass strorage devices; and lower
system costs.
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7031OA  precision
frequency reference), all required
modules fit into the HP 

lOOC/P  spectrum analyzer
basic configuration
When size or cost is a concern, and
when absolute frequency accuracy is
not required, two delete options
provide an attractive, basic RF
spectrum analyzer. With Option 110
(delete the HP 

dBm sensitivity

HP 71 

GHz

Synthesized, high performance
spectrum analyzer

10 Hz minimum bandwidth

-134 

707OOA
digitizer for 80 ms sweeps in zero span.

100 Hz to 2.9 

dBm and the HP 

711OOC/P  spectrum analyzer can
be used with the HP 70907B external
mixer interface to measure millime-
ter signals. Additional accessory
modules that are compatible include
the HP 70621A and HP 70620B
preamplifiers for sensitivity improve-
ment to -156 

711OOCP
modules are the component test
system using tracking generators and
the lightwave signal analyzer. The
HP 

711OOCP fits into a wide
range of RF communication applica-
tions. You can measure harmonic,
third order distortion, and other
spurious from RF radios, pagers,
and other transmitters; from
receivers; or from their components.
You can also use the analyzer for
fast surveillance applications.

Other systems based on HP 

high-
impedance probe. Attaching a probe
allows you to measure signals directly
from a printed circuit board.

The HP 

711OOC/P
offers some special features. The RF
input can be either ac or dc coupled.
The ac-coupling prevents damage to
the input attenuator due to a dc signal
applied to the input. It also has a
probe power supply input for a 

GHz.
Its synthesized performance offers
very precise, high-speed tuning for use
in the lab and manufacturing and in
integrated test systems. Excellent
sensitivity, phase noise, and dynamic
range allow you to make even the
most demanding RF measurements.

Along with general characteristics
described in the HP 70000 spectrum
analyzer overview, the HP 

711OOC/P  is a high
performance RF spectrum analyzer
operating from 100 Hz to 2.9 

711ooc/P

The HP 

Spectrum Analyzers
HP 70000 Series HP 



typrcal  phase noiseOversew  for ’ Refer to Figure 1 in the Spectrum Analyzer 

16:l< kHz-3 MHz
< 12:1

10 
kHz

da) bandwidth
10 Hz-3 

da/-3 
f 20%

Selectivity (-60 

kHz)
Accuracy

kHz-10  

kHz-3  MHz (HP 70903A)
and 10 % increments
except 3 

losequence 100 (1,3,  
70902A);kHz  (HP 

dB,  synchronously tuned)
Range 10 Hz-300 

70700A Swept freq span: 15 ms-355 s
Fixed freq (zero span): 80 us-355 s with 800
trace point s

Trigger Free run, line, video, external
Resolution bandwidth (3 

?2%
with HP 

kHz/“C.  Errors due to drift are not cumula-
tive sweep to sweep.

Sweep time
Range (continuous) 10 ms to 1000 s
Accuracy

+I50  
kHz/s andkl > 10 MHz, freq drift is 

kHz)
Determined from phase-noise sidebands
For spans 

BW=lOO  kHz p-p in 0.1 s (measurement < 25 
< 10 MHz

Frequency drift

> 10 MHz
Span 

dBc
related sidebands

Residual FM
Span 

< -65 
kHz  Offset

Line and system

c -108 dBc/Hz
10 

<1x10-e
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Spectral purity1
Noise sidebands at 

7x1O-s< 
)

Temperature drift
(7-day  avg O-lo/day  < 5x1 

3x10.?year< 0m7/year,< 1 xl 

1 OA
accuracy

Aging

w/o HP 703 703fOAw/HP 
act)]

Frequency reference
+ (span x freq ref [4.0% of span f 2 10 ms

act)]
Sweep 

+ (span x freq ref [2.5% of span f 2 20 ms
act)]

Sweep 
+ (span x freq ref .5% of span + [I 2 50 ms

> 10 MHz
Sweep 

+ (span x freq ref accuracy)]
Span 

[l% of span f 5 10 MHz

GHz  in 0.5% increments and 0 Hz
Accuracy

Span 

+lO Hz]
Frequency span

Range 1 Hz-2.9 

+ 2.5% of span 
[(freq  readout x freq ref accuracy)f 2 10 ms

+ 10 Hz]
Sweep 

+ [(freq readout x freq ref accuracy)
t 1.5% of span 

2 20 ms
> 10 MHz

Sweep 

+ 10 Hz]
Span 

+ 1 .O% of span 
f [(freq readout x freq ref accuracy)2 10 MHz

GHz  (ac coupled)
Tunable in 1 Hz increments

Frequency readout accuracy
Span 

kHz-2.9  
GHz (dc coupled)

100 

GHz
Frequency
Frequency range 100 Hz-2.9  

lOOC/P RF Spectrum Analyzer
100 Hz to 2.9 

lOOC/P RF Spectrum Analyzer HP 71 

correcteci  limits are-given ’ unless noted.

HP 71 

the  parameter.  All
specifications apply after the instrument ’s temperature has been stabilized after a one-hour warm-up, self-calibration routines have
been run, and the preselector peak function has been executed. Where specifications are subject to minimization with error correction
routines, 

+55” C temperature range. Characteristics pro-
vide information about non-warranted instrument performance.  Nominal values indicate the expected value of 

over  the 0 ” C to 

7031OA  precision
frequency reference can be added at
any time. (With Option 201, a slot no
longer available for this module, so a
mainframe would then be required.)

Specifications

Specifications describe the instrument ’s warranted performance 

711OOC/P  spectrum analyzer.
Without the precision frequency
reference, frequency drift-and there-
fore absolute frequency accuracy-is
degraded. However, sweep linearity
and relative frequency accuracy are
not affected, so you have full confi-
dence in all relative measurements.

Should your needs change in the
future, the HP 

711OOC/P

This configuration (shown at right)
has all the features and amplitude
performance of the complete
HP 

Spectrum Analyzers
HP 70000 Series HP 
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RLI DC1 PPOSHl AH1 T6 L4 SRI 
IvldBm  ref dB attn and -10 

dBm RF
input, 0 

dBm  nominal with -5 

1.5:l  VSWR (nomi-
nal)

Output power

HP-16 codes

-15 

Q, 
k-R (nominal)

BNC (f), 50 

mA
maximum

HP 70902A Auxiliary video output
3 MHz IF output (linear)

BNC (f), O-l V, 1 

+15  V, -12 V and ground, 150  
2.9:l  (nominal)< 
1.3:l  (nominal)< 

dB  attn)
3 Probe power output

dB  attn)
VSWR (0 

attn)
VSWR (310 

dB 
dBm  (nominal)

LO emissions (10  

< -100R (nominal), GHz) Type-N (f), 50 

dB
300 MHz x freq ref accuracy

Cl RF input (100 Hz-2.9 

+ 0.3 dBm  
R (nominal)

-10 

70904A

BNC (f), 50 

0 Frequency accuracy
HP 

n 300 MHz calibrator output
3 Output power

dB
Input/output characteristics
Front panel (see individual module specs for complete information)
HP 709008

+0.03 
dB (uncorrected)

Marker resolution
?3 

dB
All bandwidths

+0.2 1,3,10 sequence

kHz  res BW (HP 70903A IF)
Resolution bandwidth switching repeatability

in 

dB inputattn, (Accumulated error is eliminated by
100 Hz res BW (HP 70902A IF) running internal correction routine)
300 

dBm  ref level, 10 
dB/” C

-10 
kO.05  Driff (nominal)

+7.5% of reference level
Amplitude temperature
a Linear

eO.1 dB/ldB7 Incremental, corrected All
dBk3.0 
dB

Log, uncorrected All
*0.7 kHz

dB
300 

+0.5 kHzdB) 30 Hz-l 00 n (0 to 90 
dBkO.7 I-I HP 70902A 10 Hz

dB
Scale fidelity Bandwidth Fidelity

Log, corrected (l-3-10)

eO.6  dB+0.2  dB
dB

50 
kO.5  dB+0.2  dB

dB
40 

*0.3 dB*0.2 dB
dB

30 
kO.2 dBkO.2 dB

dB
20 

to.2 dBto.2 1OdB
oto50 ”c30 ” c

dB
repeatability
IF gain accuracy Gain 20 to 

kO.2 

MHz)

Amplitude
Input attenuator switching

dBm. 300  (-10  dB 20.3 uncertaintv
dB

Calibrator 
+1.8  GHzattn) 100 Hz-2.9 dB  

dB
calibrator (10  

.3 *I GHzdBm 100 Hz-2.5 0 Referenced to 300 MHz, -10 
dBkl.5  GHz
dB

100 Hz-2.9 
.O ?l GHzdB attn) 100 Hz-2.5 g Peak variation (10 

nV
Frequency response Band Variation
0 Linear 7.07 V to 22 

dBmt30 to -140 J Log

0 Linear 0 to 10% of reference level per division
Reference level range

dBm
Display range (10 divisions)

Calibration
a Log 0.01 to 20 dB/div in 0.5% increments

< -100 GHzinoutattn  with inoutterminatedl 10 MHz-2.9 (OdB  

attn)
Residual responses Range Responses

dB (10 
6,42.8, and

642.8 MHz offset 
dBm at 5 0dBc for RF input levels2 -90 

dB  attn)
Image responses

dBm

(10 

+5dBcGHz<  -70 
dBm  at mixer

10 MHz-2.9 
5 -30 

dBm
two signals each

+3 
TOI

dBc
Equiv
< -70 

dBc< -60 

dBc

Second
harmonic

< -70 
dBc

dBc

Spurious
< -60 

lntermod
modulation frequency products
Distortion for 100 Hz-l 0 MHz < -66 

GHz
Third order inter- Center

dB  attn) 10 MHz-2.9 a (10 
dBm 100 Hz-l 0 MHz< -40 

dB  attn)
Second harmonic distortion Band

Cl For mixer level 

GHz
listed below, are less than these values
(10 

dam 100 Hz-10 MHz
All spurious responses, except as 10 MHz-2.9 

level< -40 

dBm
Spurious responses Input

For mixer 

5 -10 sianal levels dB for < 0.5 inout  attnd8 

dB  higher than the above.
Gain compression level

0 

> 1 MHz, displayed average noise level is
40 

kHz res BW For freq 
dBm

100 
< -156 GHz

dBm
with HP 70621A 10 MHz-2.9 

< -131 GHz
dBm

2.0 GHz-2.9  
< -134 GHzBW 10 MHz-2.0 

d8 attn)
Band DANL

10 Hz res 

f 25 V in ac mode
Displayed average noise level (0 

dB attn)
DC 0 V; 

(2 20 
dB attn)

Pulse power 100 W, 10 ms pulse 
(2 10 dBm +30 

dBm
Maximum safe input power

AC average continuous

+30 

711OOC/P

Amplitude
Total amplitude range -134 to 

Spectrum Analyzers
HP 70000 Series HP 



70004A  with handles attached
Option 915 service manual set and software for

troubleshooting and repair

50

7OOOlA/
HP 

70004A  without handles
Option 910 extra user manual set containing

(a) installation/ verification, (b) operation, and
(c) program language reference

Option 913 rack flange kit to mount HP  

7OOOlA/
HP 

70004A  display/mainframe
Option 908 rack flange kit to mount HP  

70004A  display/mainframe
Option 400 add 400 Hz power line frequency operation

to the HP 70001A mainframe; add isolation trans-
former at 2.3 kg (5 lb) (HP 71100C only)

Option 512 additional memory 1 Mbyte total, 90 KB
user memory

Option 810 rack mount slide kit for both the HP 70001A
mainframe and the HP 

70205A  display for
HP 

7031OA
Option 200 delete display (operation and control over

HP-IB only)
Option 201 delete mainframe
(NOTE: count modules to ensure fit in mainframe)
Option 205 substitute HP  

7031OA/OOl)
Option 122 provide external reference capability and

delete ovenized reference in the HP  

7031OA  precision frequency reference
(HP 

kHz3  MHz IF section must
be ordered)

Option 110 delete HP 70310Aprecision frequency
reference

Option 121 add distribution amplifier on the
HP 

70903A  100 

kHz
IF section

(NOTE: HP  

W30 two additional years of return-to-HP
warranty (3 years total)

Option 006 delete HP 709021110 Hz-300  

1BP  certificate of calibration and data
Option 

1BN certificate of calibration
Option 

GHz
Option 

1BH general export license version, limit span
to 2.3 

loOC/P  spectrum analyzer
Option 

0 HP 70871A scalar measurement personality

Ordering Information
BP 71 

11990A  performance verification software

D HP 70205A monochrome display
Software available from  HP
a HP 

0 HP 70700A digitizer (in slave mode)
IJ HP 70907B external mixer interface module

708lOB  lightwave section0 HP 
70300NHP  70301A tracking generatorsa HP 
7062lNHP  706208 preamplifiers0 HP 

SS80-compatible  hard or flexible disk
User memory 32 KB minimum 128 K with 901008 firmware.

About 2.5 KB to store an 800 point trace with
its state. System memory is reduced when slave
modules are added.

Compatible accessory modules
(slave modules to the HP 709008 master module)
Cl HP 70903A IF section

DLPs),  direct plot
(buffered), direct print, full color display

Mass storage
Memory card 32 KB or 128 KB RAM per card
External

70004A display memory card, direct-to-disk, keyboard (for title
features used mode and writing small 

70004A  display 222.0 mm (8.74 ”) high, 425.4 mm
(16.75”) wide, 526.0 mm (20.7 ”) long

Warranty 1 year (extendible with options)
Calibration cycle 3 years recommended

Features and compatibility
HP 

70001A  mainframe 177.0 mm (6.97 ”) high, 425.4 mm
(16.75”) wide, 526.0 mm (20.7 ”) long

HP 

711OOC/P  standard
Dimensions

HP 

RE02/parl7.
Vibration and shock In compliance with MIL-T-28800E

Type III Class 3
Power requirements
See requirements for HP 70001A and HP 70004A. All power requirements
supplied by the mainframe (HP 70001A or 70004A).
Weight (nominal), 48 kg (105.8 lb)
HP 

526/
1979, and MIL-STD 461 B, 

FTZ  CISPR  pub 11, 

at45”C
EMC Conducted and radiated interference is in

compliance with  

+75” C
Humidity Operational, 0 to 95% relative humidity

+55” C
Storage, -40 to  

70004A  display/mainframe.)

Environmental temperature Operational, 0 to 

4-slot  HP 
8-slot  HP 70001A mainframe

and the 

a HP 70904A
(Note: When adding or exchanging modules, be sure that the
final module count will fit into the 

u HP 70902A70904Aa HP  17 HP 70902A  
70310A0 HP a HP 70900870310Aa HP 0 HP 709008

a HP 702078 E050 HP 70001Aa HP 70004Aa HP 70001A  

HP711ooc/P

General Specifications
HP 711 OOC system components HP 71100P system components

Spectrum Analyzers
HP 70000 Series



kHz.

Use the HP 70700A digitizer for
80 ms sweep times in zero-span
(fixed-tuned).

Refer to the HP 70000 Spectrum
Analyzer Overview for more details.

51

712OOCP
spectrum analyzer for improved
sensitivity. Option 001 on the
HP 70620B provides coverage
down to 100 

GHz, you can add
an HP 70907B external mixer inter-
face module.

The HP 70620B preamplifier modules
can be used with the HP 

GHz

Price and
choices

performance

For coverage to 325 

kHz to 22 

GHz.

The standard configuration gives
unpreselected microwave capability at
just over the price of an RF analyzer
with similar performance in terms of
speed, phase noise, and feature set.
If you make RF measurements but
occasionally view microwave signals,
this analyzer may be ideal. Or, if you
measure known signals in a controlled
environment such as manufacturing,
this analyzer offers high performance
at an economical cost.

50 

kHz to 22 

712OOCP microwave
spectrum analyzer offers a wide
variety of price and performance
options and a frequency range of
50 

712OOCLP

The HP 

Spectrum Analyzers
HP 70000 Series HP 



N’

52

+ 20 log dBc 
kHz

< -65 
dBc/Hz 30< -96 

kHz< -98 dBc/Hz 30
kHzdBc/Hz 30< -102 
kHz
kHz

< -108 dBc/Hz 30
< -108 dBc/Hz 10

Gffset

GHz
Line and system
related sidebands

Noise sideband

19.7-22/26.5  0
GHz12.5-19.9  0

GHzCr 6.0-l 2.7 
GHz0 2.7-6.2 

GHzkHz-2.9  0 50 

giuen  unless noted.

Spectral purity2
Frequency range

bus  been executed.
Where specifications are subject to minimization with error correction routines, corrected limits are  

provide  information about
non-warranted instrument performance. Nominal values indicate the expected value of the parameter. All specifications apply after the instrument ’s
temperature has been stabilized  after a one-hour warm-up, self-calibration routines have been run, and thepreselectorpeak function  

+55”  C temperature range. Characteristics over  the 0” to 

<1x10-s

Specifications describe the instrument ’s warrantedperformance 

o-9< 7x1 
5x10-Id/day (7-day avg.)c 

O-s/year< 3x1 O-T/year,< 1 xl 
7031OAw/o HP w/HP  703 1 OA

act)]
Frequency reference
accuracy

Aging

Temperature drift

+ (span x freq ref [4.0% of span f 
act)]+ (span x freq ref [2.5% of span + 
act)]+ (span x freq ref [1.5% of span f 

act)]+ (span x freq ref [I % of span f 

GHz  in 0.5% increments

2 1 Oms

O-22 

2 20ms
Sweep 

t 50ms
Sweep 

>lO MHz
Sweep 

n Span 
I 10 MHzn Span 

act)

Frequency span
Range
Accuracy

[(freq  readout x freq ref + 
tl0 Hz]+ 1.5% of span  

act)f [(freq readout x freq ref 

oSweep<lOms

1 in the Spectrum Analyzer Overview section for typical phase
noise.

2 Refer to Figure 
= Harmonic mixing band constant.1 N 

f 20% (characteristic)

kHz or 3 MHz),
effective bandwidth is greater than specified.

Accuracy

(1,3,10  sequence) 300 Hz-3 MHz (HP 70903A)
When set to maximum (300  

kHz (HP 70902A)

16:l
Video bandwidth

Range 3 Hz-300 

c OlOkHz-3MHz
12:l< kHz0 10 Hz-3 

da)
Bandwidth

da/-3 + 10 Hz] Selectivity (-60 2:5%.of  span + 

f 20%
kHz)

Accuracy
kHz-10  

- 3 MHz (HP 70903A) and 10 %
increments except 3 

kHz  (1,3,10  sequence) 100 
kHz (HP 70902A)

Nl
Range 10 Hz-300 

x >lO MHz 

dB, synchronously tuned)

Span 
+I 0 Hz]

Resolution bandwidth (3 
.O% of span + 1 

act)f [(freq readout x freq ref Nlx 110 MHz 

f 2%
Trigger Free run, line, video, external

Span 

lOmstol000s
Accuracy

kHz/ ” C. Errors due to drift are not
cumulative sweep to sweep.

Sweep time
Range (continuous)

kl50  
kHz/s

and 
*l drib is Nl, freq > 10 MHz x dritt For spans 

Nl Determined from phase-noise sidebands
Frequency 

I 10 MHz x 
kHz)

Span 

kHz p-p in 0.1 s
(measurement BW = 100  
c 25 Nl>lO MHz x 

2 20 ms

Frequency
Residual FM

Span 

GHz
Frequency readout accuracy

3 Sweep 

L+ 19.7-22 
GHz

4

GHz
3 Lt 12.0-19.9 

L- 6.0-l 2.7 
GHz

2
L- 2.7-6.2 

GHz
N = harmonic number 1

kHz-2.9  H- 50 
GHz) N 1st IF Frequency

L = low IF (321.4 MHz) 1

GHz
Tunable in 1 Hz increments

H = high IF (3.6214 

- 22 kHz 70905A 50 

712OOCP

Specifications

Frequency
Frequency range

HP 

Spectrum Analyzers
HP 70000 Series HP 
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< -70 
dBc< -60 

dB

Spurious

+ 3.8 GHzkHz-22 
dB

400 
f 3.8 GHzkHz-19.9 

dB
400 

+ 3.0 GHzkHz-12.7 
dB

400 
f 2.3 GHzkHz-6.2 attn) 400 dB dam (10 

dB
-10 

+ 1.6-3.9 GHzkHz-2.9 
dB

Referenced to 300 MHz, 50 
f 2.5 GHz

dB
19.7-22 

f 2.5 GHz
+1.9dB

12.5-19.9 
GHz

dB
6.0-12.7 

1.4  + GHz
dB

2.7-6.2 
f 1.4 GHzkHz-2.9 

2.7dB
400 

f GHzkHz-2.9 

dBm
Frequency response Band Variation

Peak variation 50 

< -83 GHz
dBm

19.7-22 
< -88 GHz

dBm
12.5-19.9 

< -92 GHz
dBm

6.0-12.7 
< -100 GHzMHz_6.2  attn  with input terminated) 1 O  dB 

attn)
Residual responses Range Responses
(0 

dB (IO 
dBm offset at 6, 42.8,

and 642.8 MHz  
20 

dBc
levels 

< -85 
dBm

Image responses for RF input 
t8 dBc< -76GHz

dBm
6.0-22 

+7 dBc
dBm

< -74 
dBc t3 

TOI
< -66 

Equiv
products

dBc
lntermod

dBc
< -50 
< -55 

dBc
dBc

< -60 

dBc
< -70 

dBc
< -70 
< -60 

GHz

Second harmonic

attn)

100 Hz-l 0 MHz
10 MHz-6.2 dB 

dBm at mixer
(10 
5-30 

intermodula- Center
tion distortion frequency
for two signals, each

GHz

Third-order 

GHz

19.7-22 

GHz

12.5-l 9.9  

GHz

6.0-l 2.7  

GHz
2.7-6.2 

attn) 20 MHz-2.9  (IO-dB  
kHz-20  MH ZdBm 100 2 -40 

attn)
Second harmonic
distortion Band
for mixer level  

(lo-dB  

GHz

are less than these values

- 22 
- 10 MHz

All spurious responses,
except as listed below, 10 MHz 

kHz dBm 50 < -40 

dBm
Spurious responses Input
for mixer level  

f -10 dB for signal levels < 0.5 d6 input

dB  higher than above.
Gain compression level

0 

nOiSe
level is 40 

>l MHz, displayed average  kHz res BW For freq 
(-116

100 
GHz- 22 GHz 

(-120
19.7 

GHz
(-125

12.5 GHz-19.9 
GHz

GHz <-132
6.0 GHz-12.7 

GHz <-129
2.7 GHz-6.2 
10 MHz-2.9 

(dBm)
10 Hz Res BW

d8 attn) Band DANL 

dBm
Displayed average noise level*

(0 

t30 

712OOCP

Amplitude
Total amplitude range -132 to 

dB/“C
(Accumulated error is eliminated by
running internal correction routine.)

HP 

* 0.05 
f 7.5% of reference level

dB/ldBf 0.1 
dB

All
+ 3.0 

dB
All

f 0.7 kHz
dB

300 
+ 0.5 kHz

dB
30 Hz to 100 

+ 0.7 10Hz

dB2 0.03 
dB (uncorrected)

Marker resolution
f 3 

dB
All bandwidths

+ 0.2 1,3,10 sequence

kHz res BW
(HP 70903A IF)
Resolution bandwidth switching repeatability

In 

attn,
100 Hz res BW (HP 70902A IF)
300 

dB input 
dBm ref level,

10 

da)

Log, uncorrected
Incremental, corrected
Linear

Amplitude temperature drift
(nominal)
-10 

70902A
(0 to go 

dB
Bandwidth Fidelity

Log, corrected (l-3-10)
HP 

+ 0.6dBf 0.2dB
dB

50
f 0.5dB+ 0.2dB

dB
40

+ 0.3dBf 0.2dB
dB

30
5 0.2dBf 0.2dB

dB
20

* 0.2 dBf 0.2 dBIO 
20 ” to 30 ” c 0” to 50 ” c

dB
IF Gain Accuracy

Scale fidelity

Gain
k 0.2 

dBm, 300 MHz)
Input attenuator switching repeatability

dB (-10 f 0.3 
nV

Calibrator uncertainty

dBm
Linear 7.07 V to 22 

+30  to -1400 Log

dB/div  in 0.5% increments
Linear 0 to 10% of reference level per division
Reference level range

attn)
DC o v

Display range (10 divisions)
Calibration log 0.01 -20  

dB (2 40 
attn)

Pulse power 100 W, 10 ms pulse 
dB 10 (> dBm  t30 

attn)dB (10 dBm  
dB attn)

t25 
dBm  (0 

Spectrum Analyzers
HP 70000 Series

Amplitude
Maximum safe input power

AC average continuous t15 
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70004A 222.0 mm (8.74”) high, 425.4 mm (16.75 ”) wide,
display 526.0 mm (20.7 ”) long

Warranty 1 year (extendible with options)
Calibration 

70001A 177.0 mm (6.97 ”) high, 425.4 mm (16.75 ”) wide,
mainframe 526.0 mm (20.7”) long
HP 

712OOCIP  standard: 47.7 kg (105.6 lb)
Dimensions

HP 

70871A  scalar measurement personality

Weight (nominal) HP 

n HP 
11990A  performance verification softwaren HP 

708lOB  liahtwave section display

Software available
c) HP 

0 HP 70205A monochrome
0 HP 70700A digitizer

generators
70300A/HP  70301 A tracking17 HP 
70621A/HP  70620B preamplifiers interface modulen HP 

a HP 70907B external mixer17 HP 70903A IF section

SS80-compatible  hard or flexible disk
User memory: 128 KB minimum, 32 KB minimum with firmware

before 901008, about 2.5 KB to store an 800 point
trace with its state. System memory is reduced when
slave modules are added. Optional 1 MB memory.

Compatible accessory modules
(slave modules to the HP 709008 master module)

DLPs),  direct plot (buffered), direct
print, full color display

Mass storage
Memory card: 32 KB or 128 KB RAM per card
External:

70004A display Memory card, direct-to-disk, keyboard (for title mode
features used: and writing small  

reauirements  for HP 70001A and HP 70004A.
ment s All power requirements supplied by the mainframe

(HP 70001A or 70004A).

Features and compatibility
HP 

reuuire- See 

RE02lpart  7
Vibration and In compliance with MIL-T-28800E Type Ill Class 3
shock
Power 

4616,FTZ526/1979,  and MIL-STD CISPR  pub 11, 

45” C
EMC Conducted and radiated interference is in compliance

with 

+75” C
Humidity Operational, 0 to 95% relative humidity at  

t55” C
temperature storage, -40 to 

D HP 70905A
Environmental Operational, 0 to 

0 HP 70900B0 HP 70905A0 HP 709008
a HP 70902A0 HP 70207B E05 0 HP 70902A0 HP 70004A
0 HP 70310A0 HP 70001A0 HP 7031 OA0 HP 70001A

RLl DC1 PPO
DTI E2 Cl

General specifications
HP 71200C system components HP 71200P system components

SHl AH1 T6 L4 SRI 
dBm  ref level

HP-16 Codes
dB attn, and -10 

dBm  RF input,
0 

dBm  nominal with -5 
1.5:l  VSWR (nominal)

Output power -15 
R, 

kR (nominal)
3 MHz IF output (linear) BNC (f), 50 

2.5:l
HP 70902A IF section

Auxiliary video output BNC (f), O-l V, 1 

< 
2.O:l

18.0-22

1.7:l
12.5-18.0 < 

< bl2.7
(GHz) VSWR (nominal)d6 attn) Freq (110 

dB attn (nominal)
VSWR 

dBm with 10 < -10 
R (nominal)

LO emissions

GHz)
RF input HP 70905A Type-N (f); 50 

kHz to 22 

dB
Frequency accuracy 300 MHz x freq ref accuracy

HP 70905A RF section (50 

f 0.3 dBm  
Q (nominal)

Output power -10 

712OOCYP

Input/output characteristics
Front panel only See individual module characteristics for complete
information.
HP 709008 LO section 300 MHz calibrator

output BNC (f), 50 

Spectrum Analyzers
HP 70000 Series HP 
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70004A  with handles attached
Option 915 service manual set and software for

troubleshooting and repair

HP 

7OOOlA/
HP 

(b) operation, and
(c) program language reference

Option 913 rack flange kit to mount HP  

70004A  without handles
Option 910 extra user manual set containing

(a) installation/ verification,  

7OOOlA/
HP 

70004A  display/mainframe
Option 908 rack flange kit to mount HP  

70004A  display/ mainframe
Option 400 add 400 Hz power line frequency operation

to the HP 70001A mainframe; add isolation trans-
former at 2.3 kg (5 lb) (HP 71200C only)

Option 512 additional memory, 1 MB total, 90 KB
user memory

Option 810 rack mount slide kit for both the HP 70001A
mainframe and the HP 

70205A  display for
HP 

7031OA
Option 200 delete display (operation and control over

HP-IB only)
Option 201 delete mainframe  (NOTE: count modules

to ensure fit in mainframe)
Option 205 substitute HP  

7031OA/OOl)
Option 122 provide external reference capability and

delete ovenized reference in the HP  

7031OA  precision frequency reference
(HP 

7031OA  precision frequency
reference

Option 121 add distribution amplifier on the
HP 

1BP certificate of calibration and data
Option 110 delete HP  

1BN certificate of calibration
Option 

kHz3  MHz
IF section must be ordered)

Option 

70903A  100 
kHz

IF section  (NOTE: HP 
- 300 

712OOClP  spectrum analyzer
Option 006 delete HP 70902A 10 Hz  

70004A  displaylmainframe.)
HP 
4-slot  HP 

g-slot  HP 70001A mainframe and the

Spectrum Analyzers
HP 70000 Series

Ordering Information
(NOTE: When adding or exchanging modules, be sure the final
count will fit into the 
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cycle-
and gives you a test instrument
with a very low lifetime cost.

Figure 1. Typical local oscillator phase noise sidebands at offsets
from 100 Hz to 10 MHz and frequencies to 6.2 

71209A/P,  part of the
HP 70000 series of spectrum
analyzers with proven reliability
and repeatability, has a three-year
recommended calibration  

71209A/P  (a minimal system
without a display fits into five slots of
a mainframe) is perfect for mobile
testers, ATE, or manufacturing test
stations. And numerous accessories

enable you to enhance the perfor-
mance and expand the capabilities
of the system at any time.

The HP 

71209A/P  lets you
reconfigure hardware, vary perfor-
mance, and upgrade or downsize your
test system-all without requiring
major software changes.

A compact system such as the
HP 

dBm sensitivity across
the frequency range

Compatible with HP 8566B spectrum
analyzer programming codes

Built-in external mixer interface for
millimeter applications

The flexible HP 

dBm to -128 

GHz

-138 

71209A/P

100 Hz to  26.5 

71209P  (right)

HP 

71209A (above)

HP 

1 See Product Note 70900-l for detailed
compatibility information.

HP 

8566Bt  programming code, so you
can leverage existing software. And
your initial instrument investment is
protected, even as you upgrade your
system or move into different projects.

1209A/P  can help cut your
software development time. The
spectrum analyzer is compatible with
HP 

downcon-
version path, simplifies surveillance
applications.

The HP 7 

71209AP  spectrum analyzer
meets the demanding needs of R&D,
manufacturing, and automatic test
equipment (ATE) applications. The
analyzer ’s superb frequency accuracy,
amplitude accuracy, and repeatability
let you perform even the most
demanding satellite tests. Option
001, a wide bandwidth 

GHz and built-in external
millimeter mixer capability, the
HP 

Spectrum Analyzers
Microwave Spectrum Analyzer

With full band sweeps from 100 Hz
to 26.5 
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t20 Log dBc 
10 MHz -153 -147 -141

Line and system < -65 

kHz -123 -117 -111
1 MHz -135 -129 -123
3 MHz -145 -139 -133

kHz -115 -109 -103
300 

kHz -111 -115 -99
100 

(spec)  c-108 c-102 c-96
30 

kHz 10 
kHz -104 -98 -92

2 Refer to figure 1 for typical  phas e noise.

3 

kHz -94 -88 -82
GHz.

1 
= 4 from 12.6-26.5 GHz;  N 

GHz;= N = 2 from
300 Hz -85 -82 -76 6.0 GHz-12.8 

1 N is the harmonic mixing number. N 1 from 100 Hz-6.2 

> 4.5 MHz
(HP 70903A).

100 Hz -85 -79 -73

N=4
(HP 70902A) or 

N=2N=l

kHz

Noise sideband O ffset

> 300 (dBc/Hz)  (characteristic) or 3 MHz), bandwidth is 
kHz

Spectral purity2 Noise sideband 
<1x10-s When set to maximum (300  <7x10-9drift

+20%  (characteristic)
Temperature 

< 5 x IO-lo/day (7-day avg.) Accuracy
< 3 x 1 O-s/year 300 Hz-3 MHz (HP 70903A)< 1 x 1 O-z/year,

kHz (HP 70902A)
Aging

(1,3,10 sequence) 3 Hz-300  1 OA Range w/o HP 703 w/ HP 703 1 OA

16:l
Frequency reference Video bandwidth
accuracy

< kHz-3  MHzn 10 act)]+ (span x freq ref [4.0% of span f 10 ms2 
12:i

Sweep 
< kHz10 Hz-3 a 

dB)
Bandwidth

dB/-3  
f 20%

Selectivity (-60 

kHz)
Accuracy

kHz-10  
(1,3,10  sequence and 10% incre-
ments except 3 

kHz-3  MHz (HP 70903A)
kHz (HP 70902A)

100 

dB, synchronously tuned)
Range 10 Hz-300 

70700A Swept freq spans: 15 ms to 355 s
Fixed freq (zero span): 80 ms to
355 s with 800 point trace

Trigger Free run, line, video, external
Resolution bandwidth (3 

f 2%
With HP 

kHz/” C.
Errors due to drift are not cumula-
tive from sweep to sweep.

Sweep time
Range (continuous) 10 ms to 1,000 s
Accuracy

f 150 kHz/s and f 1 
> 10 MHz x Nl, freq.

drift is 

act)]

Frequency drift For spans 

[2.5% of span t (span x freq ref f 2 20 ms
act)]

Sweep 
.5% of span t (span x freq ref [I f 2 50 ms

>lO MHz x Nl
Sweep 

0 Span 
act)][l% of span+ (span x freq ref +  N1x MHz  10  5 0 Span 

GHz  in 0.5% increments
Accuracy

+ 10 Hz]

Frequency span
Range O-26.5 

+2.5% of span 520ms
act)f [(freq readout x freq ref olOms<Sweep

+ 10 Hz]+1.5% of span 
act)+ [(freq readout x freq ref 2 20 msJ Sweep 

Nf~10 MHz x 
+ 10 Hz]

Span 
.O% of span +I 

act)f [(freq readout x freq ref Nl10 MHz x I 

GHz
Tunable in 1 Hz increments

Frequency readout accuracy
Span 

+55”C  temperature range.  Characteristics provide
information about non-warranted instrument performance. Nominal values indicate the expected  value of the parameter. All specifi-
cations apply after the instrument ’s temperature has been stabilized after a one-hour warm-up, self-calibration routines have been
run, and the preselector peak function has been executed. Where specifications are subject to minimization with error correction rou-
tines, corrected limits are given unless noted.

Frequency
Frequency range 100 Hz-26.5 

71209AIP

Specifications

Specifications describe the instrument ’s warranted performance over the 0 ” to 

Spectrum Analyzers
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70910A only)
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dB (HP * 0.2 < 
dB

Preselector bypass switch repeatability
+ 4.8 GHz

dB
19.9-26.5 

f 2.8 GHz
dB

12.7-19.9 
f 2.3 GHz

dB
2.9-l 2.7 

* 1.2 GHz

dB
setting

0.0-2.9 

dB
repeatability
Accuracy Center frequency Referenced to

the 10 

f 0.2 
dB  steps

Switching
dB  range in 5 

dBm, 300 MHz)
uncertainty
Input attenuator

Range O-65 

dB (-10 f 0.3 
dB

Calibrator
< 100 MHz)
GHz t2.5, -3.5

(for spans  

dB
22.0-26.5 

+2.0,  -3.0 GHz2.7-22.0  preselector  DAC) 
calibratofl

preset 

dB
Ref. to

* 4.0 dBf 2.5 dBf 2.5 

20-30 ” C.dB attn. (10 

GHz
Frequency response

dB
22.0-26.5 

f 3.5 dBf 2.0 dBi 2.0 GHz
dB

12.6-22.0 
+_ 3.0 dBf 2.0 dB+ 2.0 GHz

dB
6.0-12.8 

+ 3.0 dBf 2.0 dB+ 2.0 GHz
dB

2.7-6.2 
2 2.0 dBf 2.0 dBf 1.5 GHz

0”“55” c
Frequency range Peak Ref. to Ref. to

variation calibrators calibrator5 calibrators
100 Hz-2.9 

20”“30” Cp-55” c

nV (50 W system)
Frequency response

dBm
Linear 7.07 V to 22 

+30 to -140 

dB attn
Display range (10 divisions)

Log 0.01-20 dB/div in 0.5% increments
Linear 10% of  reference level per division

Reference level range
Log

10 t 
dBm,< 0 

GHz  and RF
levels 
< 26.5 

70910A)dBc (Preselector ON with HP < -70 

dBm
terminated)
Multiple and out-of-band responses
For inputs

< -100 GHz- 26.5 10 MHz attnjnputdB  

dBc
Residual responses Range Responses
(0 

GHz -60 
dBc

18.0-26.5 
GHz -70 

dBc
12.7-18.0 

GHz -70 
dBc

6.0-12.8 
GHz -70 

dBc
2.7-6.2 

GHz -85 kHz-2.9  

dBc
42.8 MHz
642.8 MHz Center frequency Rejection

100 

(-85 
dB  attn)

6 MHz and
dBm,  10 < 0 

dBm

Amplitude cont.
Image responses (for RF input levels 

+2 
dBm
dBm

t4 
+9 

dBm

dBm

t2 

+2 
dBm+4 
dBm+9 
dBm

TOI
t2 

Equiv.

dBc< -54GHz6.0-26.5  
dBc< -58GHz
dBc

2.7-6.2 
< -68GHz

dBc
20 MHz-2.9 

< -54 sectionJ,s 100 Hz-20 MHz
HP 70603
IF 

dBc< -64GHz
dBc

6.0-26.5 
< -68GHz

dBc
2.7-6.2 

< -78GHz
dBc

20 MHz-2.9 
< -64

(20-30” C)
HP 70902A Center Intermod.
IF sections.4 frequency products

100 Hz-20 MHz

OA)
Third-order intermodulation 

dBc
(Preselector ON for
HP 7091  

< -70 GHz
dBc

26.5 GHz-40.0  
GHz < -100 

dBc
2.9-26.5 

< -75 GHz
dBc

20 MHz-2.9 
< -60 

dBc
(Preselector ON for
HP 7091 OA)

Second harmonic distortion Frequency Response
100 Hz-20 MHz

< -70 GHz
dBc

10 MHz-22 
< -60 

dBm
Spurious responses Input Response

100 Hz-1 0 MHz

< 0 dB for signal levels < 0.5 

dB input attn)
dBm

Gain compression level (10 
GHz -145 

dBm
22.0-26.5 

GHz -148 
dBm

12.6-22 
GHz -154 

dBm
1.0-l 2.8 

GHz -128 
dBm

22.0-26.5 
GHz -130 

dBm
12.8-22.0 

GHz -137 
-138dBm

2.0-i 2.8 
GHz

dBm  (char)
10 MHz-2.0 

c-139  
dBm  (char)

3 MHz
1 MHz c-l 39 

dBm  (char)c-130  kHz
dBm  (char)

300 
c-1 22 kHz

dBm  (char)
100 

c-1 18 kHz
dBm  (char)

30 
c-1 18 kHz

dBm  (char)
10 

c-1 11 kHz
dBm  (char)

3 
<-lo1 kHz

dBm  (char)
1 

c-95  
dBm  (char)

300 Hz
c-92  

dam

with HP 706208

Frequency DANL
100 Hz

5 -75 Ref level 

da
attn. 3 Hz video BW

-DC ov
Displayed average noise level

10 Hz res BW, 0 

dBm continuous power5 15 
dB attn)

Mixer
(2 50 

attn)
Pulse power 100 watts, 10 ms pulse 

dB  (2 10 dBm t30 

dBm
Maximum safe input power

AC (average continuous) 

+30 

71209ALF

Amplitude
Total amplitude range -138 to 

Spectrum Analyzers
Microwave Spectrum Analyzer HP 



DTl E2 Cl

59

RLl  DC1 PPO SRI  SHI AH1 T6 L4 
dBm  reference levelatten,  -10 dB  

dBm  at RF input,
0 

dBm nominal with -5 
1.5:l VSWR (char)

-15 
<  , R 

R (nominal)
BNC, 50  

dBm  reference level

BNC (f), O-l V, 100 

atten,  -10 
dBdBm  RF input, 0 dBm  nominal with -5 

1.5:l VSWR (nominal)
Output power

HP 70903A IF section
Auxiliary video output
21.4 MHz IF output
Output power

HP-16 Codes

-15 
< R, 

fi (nominal)
3 MHz IF output (linear) BNC (f), 50 

7090211  IF section
Auxiliary video output BNC (f), O-l V, 1 k 

+ 50 MHz
HP 

dB at 321.4 
atfen

Return loss 14 
dB dBm RF input and 10 dBm for 0 

>200MHz
Level -5 

>200 MHz

>200  MHz
(preselector OFF)
EM input

GHz N/A

> 36 MHz
(preselector ON)
2.7-26.5 

>27  MHzGHz
> 48 MHz

2.7-26.5 
GHz > 48 MHz

(spec)
O-2.9 

70909A HP 7091 OA
dB Bandwidth

RF frequency HP 
- 3 

Q (nominal)
Bandwidth

dBm

321.4 MHz IF output Rear panel SMB (m), 50 
a Maximum 17.5 

dBm1 Minimum 14.0 
O”55OC

GHz (spec)
Output power (spec)

2.l:l
Freq range 3.0-6.6 

< ~2, VSWR 
mV

First LO  Output SMB (f), 50 
+40.0 

mV
EM input selected  

N=4:  t53.3  
mV+26.7  N=2:  
mV

VlGHz  LO freq
(8 bit DAC)
RF input selected N=l: t13.3 

V/GHz RF freq
EM input selected, 1.5 

+ 13.25 V
RF input selected, 0.5 

impedence
0 to 

kR load >I0 

>(+lO-CL)dBm
(CL = external mixer conversion loss)

Tune and span output
Voltage range
Tuning sensitivity

Preselector DAC
Voltage range

BNC (f), 

TOI
dBm- CL) > (t 30 

dB
SHI

f 3V
level (spec)
Noise figure < 7.0 

OdBm dc: 
dB from 271.4-371.4 MHz

Maximum safe input ac: 

Q (nominal)
Return loss 14 

2.O:l

321.4 MHz external IF input SMA (f), 50 

GHz < 
1.4:1

6.0-26.5 
< GHz

d6 attn) Frequency VSWR (nominal)
O-6.2 

(2 10 
dBm

VSWR 
c-50  dBmc-1 00 GHz

dBm
2.9-26.5 

c-80  dBmc-1  00 GHz

Preselec-
O N tor OFF

(HP 709 1 OA)
O-2.9 

d6 attn) Center frequency Preselector  

GHz)
RF input APC 3.5; 50 W (nominal)

LO emissions Total signal power
(10 

7091OA RF sections (100 Hz to 26.5 7090911 and 
0 Frequency accuracy 300 MHz x frequency reference accuracy
HP 

dBf 0.3 dBm 
R (nominal)

3 Output power -10 

dBm calibrator. Does not include the calibrator
amplitude error.

Input/output characteristics
Front panel only, or as given below. See module characteristics for more detailed
information.
HP 709008 LO Section

300 MHz calibrator
output BNC (f), 50 

e Referenced to 300 MHz, -10 
00-55 ” C temperature range.dB over TOI is degraded by 2 5

dB attenuation.10 dBm  at RF input with < -10 4 For two signals, each  
dB attenuation.dBm  at RF input with 10 2 0 

dB

a For two signals, each 

+ 0.03 
dB (uncorrected)

Marker resolution
* 3 

10 sequence
switching repeatability

1,3,  dB in f 0.2 

dB Accumulated error is eliminated by running
input attn. internal correction routine.
Resolution bandwidth

dBm ref. level, 10 
kHz Res BW (HP 70903A IF)

-10 

dB/ “C at 300 MHz and 100 Hz Res BW
(nominal) (HP 70902A IF); 300 

t 0.05 
f 7.5% of reference level

Amplitude temperature drift  

dB
Linear

dB/l f 0.1 
dB

Incremental, corrected All
f 3.0 

dB
Log, uncorrected All

+ 0.7 dB) 3 MHz
dB

(0 to 75 
+ 0.5 kHz-1 MHz

dB
3 HP 70903A 300 

f 0.5 kHzdB) 30 Hz-1 00 
dB

(0 to 90 
f 0.7 lOH2CI HP 70902A

dB
Scale fidelity Bandwidth Fidelity

Log, corrected (l-3-10)

+ 0.3 dB
dB

20 
+ 0.1 10dB70903A

dB
HP 

* 0.8 dB+ 0.4 dB
dB

60 
+ 0.6 dBf 0.2 dB

dB
50 

f 0.5 dBf 0.2 dB
dB

40 
t 0.3 dBf 0.2 dB

dB
30 

+ 0.2 dBf 0.2 dB
dB

20 
?r 0.2 dBf 0.2 dB*10 70902A

71209ALE’

Amplitude cont. Input/output characteristics cont.
IF gain accuracy Gain 20 ” to 30 ” c 0” to 50 ” c

HP 
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efficiency  in standard module configuration.

60

7 Accounts for power supply  

0 HP 70871A scalar measurement personality

Additional Information
Product Note
HP 70000 Series Spectrum Analyzer

Programming Code Compatibility to the HP 8566B
(70900-l)
part no. 5091-25833

11990A  performance verification softwarea HP 

Msa/s, 256 K RAM

Software available from HP

0 HP 70700A; 20 
GHz  with Option 001)

Digitizer
kHz-26.5  

GHz
(100 

kHz-2.9  a HP 70621A; 100  
GHz

Preamplifiers
kHz-26.5 85645A; 300 CI HP 

GHz0 HP 85644A; 300 kHz-6.2 
GHz

Tracking sources
CI HP 70301A; 2.7-18.0  

GHz0 HP 70300A; 20 Hz-2.9 

901008), about 2.5 KB to store an 800 point trace with its state. System
memory is reduced when slave modules are added. Optional 1 Mbyte
memory is available with Option 512.

Compatible accessory modules
Tracking generators 

SS80-compatible  hard or flexible disk
User memory: 128 KB minimum (32 KB minimum with firmware before

DLPs),  direct plot
(buffered), direct print, color display
Mass storage/memory card: 32 or 128 KB of RAM per card
External: 

70004A system features used: memory card reader, direct-to-disk
data storage, keyboard (for title mode and writing short  

a HP 70004A display: 222.0 mm (8.74 ”) high, 425.4 mm (16.75 ”) wide,
526.0 mm (20.7 ”) long

Warranty: 1 year (extendible with Option W 30)
Calibration cycle: 3 years recommended

Features and compatibility
HP 

0 HP 70001A mainframe: 177.0 mm (6.97 ”) high, 425.4 mm (16.75 ”) wide,
526.0 mm (20.7 ”) long

71209A/P  standard: 51.6 kg (115.8 lb)
Dimensions:

w7

Weight (nominal) HP  

70004A 137 
70001A 42 W7

HP 

70910A 40 w
HP 70310A 25 W
HP 

70909A 40 W
HP 

70903A 16 W
HP 

70902A 19 W
HP 

71209A/P  329 W
HP 709006 50 w
HP 

RE02lpart  7.
Vibration and shock: In compliance with MIL-T-28800E Type Ill Class 3
Power requirements  (characteristic)

HP 

526/l 979, and MIL-STD 461 B, FTZ  
CISPR

pub 11, 

45” C
EMC: Conducted and radiated interference is in compliance with 

+75” C
Humidity: Operational, 0 to 95% relative humidity at 

-40” to 
+55” C;

storage, 
O’to 

70004A  display/
mainframe.)
Environmental temperature: Operational, 

4-dot  HP &slot  HP 70001A mainframe and the into the 
will

fit 

70910A  wide bandwidth
RF section.
(NOTE: When adding or exchanging the modules, be sure the final count  

0 HP 70909A RF section
Opt. 001 replaces the HP 70909A with the HP  
a HP 70909A RF section

a HP 70903A IF section0 HP 70903A IF section
a HP 70902A IF section0 HP 70902A IF section

70310A  precision frequency
reference reference

a HP 70310A  precision frequency0 HP 
0 HP 70900B local oscillator0 HP 70900B local oscillator
0 HP 702078 E05 display0 HP 70004A display
a HP 70001A mainframe0 HP 70001A mainframe

71209P system components

< -1

General specifications
HP 71209A system components HP 

< -3
< -7
< -7
< -5
< -3

+3

+5
0
0

f 3.5

Typical gain
compression

f 4.5dBm< -106 
f 2.3

HP 11970W 5-110 18
f 3.2<-112dBmllg7OV 50-75 14

+ 2.3
HP

f 3.2dBm< -124 
f 2.3

HP 11970U 40-60 10
* 3.2dBm< -124 119700 33-50 10

f 2.3
HP

+ 3.2dBm< -126 
f 2.3

HP 11970A 26.5-40 8
f 3.2dBm< -128 
f 4.0

HP 11970K 18-26.5 6
dBm< -94 llg74V 50-75 14

f 4.0
HP

dBm< -109 
f 4.0

HP 1197411 40-60 10
dBm< -106 119749 33-50 10

f 4.5
HP

dBm< -111 ll974A 26.5-40 8
ZOO-30 ” C

HP
O”-55 ” cBy(1OHzres  (GHz) number

71209AIP

Typical performance summary with HP 11970 and 11974 series external mixers
Model Frequency range LO harmonic Sensitivity Frequency response (uncorrected)
number

Spectrum Analyzers
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3-year customer return repair

6 1

W30 
AXE rack flange kit with handles

Option 

70004A  with handles attached
Option 915 service manual set and software for

troubleshooting and repair
Option AX4 rack flange kit
Option 

7OOOlA/
HP 

(c) program language reference
Option 913 rack flange kit to mount HP  

70004A  without handles
Option 910 extra user manual set containing

(a) installation/ verification, (b) operation, and

7OOOlA/
HP 

70004A  display/mainframe
Option 908 rack flange kit to mount HP  

7031OA/OOl)
Option 122 provide external reference capability and

delete ovenized reference in the HP 70310A
Option 660 add HP 8566B programming manual
Option 810 rack mount slide kit for both the HP 70001A

mainframe and the HP 

7031OA  precision frequency reference
(HP 

KHz  IF section)
Option 010 Add HP 70001A mainframe
Option 016 Add HP 70620B Option 001 preamplifier
Option 017 Add HP 70620B preamplifier
Option 110 delete HP 70310A precision frequency

reference
Option 121 add distribution amplifier on the

HP 

Hz-
300 

70902A  10 
kHz-3  MHz

IF section  (NOTE: Requires an HP 
997  delete HP 70903A 100 

-
3 MHz IF section)

Option 

kHz  70903A  100 
kHz

IF section  (NOTE: Requires an HP 

1BP certificate of calibration and data
Option 006 delete HP 70902A 10 Hz-300  

1BN certificate of calibration
Option 

7091OA  wide bandwidth
RF section

Option 

70909A  with the HP 

71209P spectrum analyzer
Option 001 wide bandwidth RF section, replaces the

HP 

HP 

71209AIP

W30 S-year customer return repair

HP 

70004A  with handles attached
Option 915 service manual set and software for

troubleshooting and repair
Option 

7OOOlA/
HP 

(c) program language reference
Option 913 rack flange kit to mount HP  

(b) operation, and

70004A  without handles
Option 910 extra user manual set containing

(a) installation/verification,  

7OOOlA/
HP 

908 rack flange kit to mount HP  

70004A  display/mainframe
Option 400 add 400 Hz power line frequency operation

to the HP 70001A mainframe; adds isolation trans-
former at 2.3 kg (5 lb)

Option 512 additional memory, 1 Mbyte total,
700 Kbyte user memory

Option 660 add HP 8566B programming manual
Option 810 rack mount slide kit for both the HP 70001A

mainframe and the HP 700044 display/mainframe
Option 

7031OA
Option 200 delete display (operation and control over

HP-IB only)
Option 205 substitute HP 70205A display for

HP 

7031OA/OOl)
Option 122 provide external reference capability and

delete ovenized reference in the HP  

7031OA  precision frequency reference
(HP 

7031OA  precision frequency
reference

Option 121 add distribution amplifier on the
HP 

kHz  IF section)
Option 110 delete HP 

Hz-
300 

70902A  10 
Hz3 MHz

IF section  (NOTE: Requires an HP 
997  delete HP 70903A 100 

-
3 MHz IF section)

Option 

KHz  70903A  100 
kHz

IF section  (NOTE: Requires an HP 
70902A 10 Hz300 

1BP  certificate of calibration and data
Option 006 delete HP 

1BN certificate of calibration
Option 

7091OA  wide bandwidth
RF section

Option 

70909A  with the HP 
991  wide bandwidth RF section, replaces the

HP 

71299A spectrum analyzer
Option 

Spectrum Analyzers
Microwave Spectrum Analyzer

Ordering Information
BP 



240.
The 0.2 mm (0.008 in.) diameter
spheres are cemented onto the
0.4 mm (0.016 in.) diameter sphere
mounts for precise placement on
the preselector assembly.

62

71209NP  Option 
GHz  preselector in

the HP 

240

Iris One of two barrium-ferrite
resonator sphere pairs used in
the 26.5 to 40 

71209A Option 

BaFe  tuned filters (an HP exclusive).

HP 

MMICs,  YIG tuned filters, andGaAs  

240.
These components include broadband

GHz can be
characterized with a single unit.
External mixers are not required.

Advanced HP components are used to
control the performance of critical
circuitry in the HP 71209 Option 

GHz using a single
2.4 mm connector, with all-electronic
switching between bands.

Now, communication and lightwave
systems approaching 40  

71209A/P  spectrum analyzer. This
enables the analyzer to sweep from
100 Hz to 40 

GHz
preselected RF section to the
HP 

240  adds a 26.5 to 40 

GHz

Option 

dBm
at 40 

GHz and -107 
dBm

at 26.5 

GHz

Sensitivity of -122  

RFpreselection  from
2.7 to 40 

all-
electronic sweeping

Ruggedized 2.4 mm
input connector

GHz with 

240

Continuous sweeps from
100 Hz to 40 

71209AIP Option 
Spectrum Analyzers
Microwave Spectrum Analyzer HP 



dB  attenuation.

63

IO at  the RF input with dBm  5 -15 10  For two signals, each  
0’ to 55 ” C temperature range.dB  over TOI  is degraded by 2 9

dB  attenuation.10 dBm  at the RF input with 5 -20 
dB  attenuation.

a For two signals, each  
dBm  total signal power at the RF input with 10 5 -30 7 For 

dB
attenuation.

dBm  total signal power at the RF input with 10 S -30 e Except as listed below for  
dB  setting.dB  range, referenced to the 10 5 0 to 70 

dB  setting.dB  range, referenced to the 10 < 100 MHz.50 to 70 4 For spans 
3 Relative to 300 MHz calibrator (does not include calibrator amplitude error).

dB  attenuation.2 With 10  
1 N = mixing harmonic number as defined under frequency band.

dBm
(characteristic)

dBm
(characteristic)
t8 

+8 

TOI

sectiona,
dBc

IF 
GHz < -66 26.5-40.0  

sectione,g
13 HP 70903A

dBc
IF 

< -76 GHzc7 HP 70902A 26.5-40.0 

(20-30” C)
Center Intermod.
frequency products

dBc  (characteristic)
Third-order intermodulation 

< -70 GHz26.5-40.0  

dBc

Frequency Response
GHz < -70  

dB variation for any setting

Second harmonic
distortion7

Inputs Response
10 MHz-40  

kO.2 < 
dB+I.8 GHz

dB
Input attenuator
Absolute accuracy (characteristic)

Attenuator
repeatability
Spurious responses6

Center frequency5
0.0-40 

kO.3 dB
dB

20 
+O.l  dB

70903A
10 

dB
HP 

kO.8 dBkO.4 dB
dB

60 
kO.6 dBkO.2 dB

dB
50 

*0.5  dB+0.2  dB
dB

40 
+0.3  dB+0.2  dB

dB
30 

kO.2 dBto.2 dB
dB

20 
kO.2 dBkO.2 10dB
O ”-55 ” c20 ”-30 ” C70902A

dB
Step gain HP 

+4&5.0  GHz
C&3,4

22.0-40.0 
20 ”-30 ” 

dB
Frequency response (preset preselector DAC  settings, characteristic)

Frequency range

k5.5  dBlt4.0  dBk4.0  GHz
C2.3

22.0-40.0 
I_)“--55” CZ3 20”-30” 6.2O”-55” 

+ 20 log N

Amplitude
Frequency response (preselector peaked)
Frequency range

dBc  
(dBc)

-65 

N1
Synthesis related Maximum level  

+ 20 log dBc  < -65 kHz

Nllog

80 

+ 20  dBc  < -65  kHz

Nl

40 

+ 20 log  dBc  < -65  kHz

Nl

24 

dBc  t 20 log  < -65  50,60,400  Hz
(dBc/Hz)

N x 

0 10 MHz (characteristic) -153 -153 -147 -141 -135
Power line and display related sidebands
Offset Maximum sideband level 

0 3 MHz (characteristic) -145 -145 -139 -133 -127
0 1 MHz (characteristic) -135 -135 -129 -123 -117

kHz  (characteristic) -123 -123 -117 -111 -1050 300 
kHz  (characteristic) -115 -115 -109 -103 -97a 100 

kHz  (characteristic) -111 -111 -105 -99 -930 30 
(-90(-96<-lo2  <-IO8(-108  kHza 10 

kHz  (characteristic) -104 -104 -98 -92 -890 3 
kHz  (characteristic) -94 -94 -88 -82 -790 1 

0 300 Hz (characteristic) -88 -88 -82 -76 -70
0 100 Hz (characteristic) -85 -85 -79 -73 -67

8Lt2L 4L t1L  1H 

(dBc/Hz)
Band

O ffset

Purity2
Noise Sidebands Single sideband noise  

GHz in 0.5% increments

Spectral 

GHz  IF), L- Low IF (321.4 MHz IF), and
numeral = mixing harmonic number.
Frequency Span

Range 0 to 40.0 

8L+ 26.3 to 40.0 3.247 to 4.960
NOTE: H-High IF (3.6214 

4L+ 12.6 to 26.5 3.0697 to 6.5447
2L- 6.0 to 12.8 3.1607 to 6.5607

L- 2.7 to 6.2 3.0214 to 6.5214
lH- 0 to 2.9 3.6214 to 6.5214
1 

GHzGHz frequency in 
Band1  Signal frequency First LO

in 

GHz,
tunable in 1 Hz increments

71209A/P)
Frequency
Frequency range 100 Hz to 40.0 

240

Specifications
(changes from standard HP  

71209ALP Option 
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240.

64

16 Power supplied by HP 70909A Option  
IO Hz, 3 Hz Video BW.dBm,  s-75  d8 input attenuation, RF level  15  With 0 

14 N is any Integer.
dB  attenuation.dBm  at the RF input with 10 ~0 13 For signal levels  

slgnal.dB  input attenuation and no input  12 With 0 

dBm;  and signals displayed at
6 MHz, 42.8 MHz, and 642.8 MHz away from the applied signal frequency.

2 0 dB  input attenuation, RF input level  5 10 11  For 

GHz.> 26.5 
dBm

for center frequencies  
GHz  and -50 < 26.5 dBm for center frequencies  

IS0 7779)
Exceptions
Radiated susceptibility: In the presence of a 3 V/m field, measurement
range is limited to -75 

nach  DIN 45635 T. 19 (per  

dB

am Arbeitsplatz (operator position)

normaler Betrieb (normal position)

<70  LpA  

R (nominal)

Noise declaration (for Germany)

0 Impedance 50 
< 1.5a VSWR (characteristic)

dBm input to mixerdBm for -10 0 Output power (characteristic) -5 

dB 7 MHz
bandwidth (characteristic)

0 Minimum preselected 3 

Q (nominal)
321.4 MHz IF OUT connector

0 Impedance 50 
dBm+2.0 0 Input power (characteristic) -2.0 to 

kHzf 30 0 Frequency (characteristic) 300 MHz 

R (nominal)
300 MHz IN connector

0 Impedance 50 
51.50 VSWR (characteristic)

dBmdB attenuation -5 0 10 
dB input power0 0 

0 Center frequency (characteristic) 21.4 MHz
Cl Output power (characteristic)

51 (nominal)
21.4 MHz OUT connector

El Impedance 50 
< 2.40 VSWR (characteristic)

dBm+14.9 + 2.6 to 0 Output power (characteristic)
GHz0 Frequency range (characteristic) 3.0 to 6.6 

1ST LO OUT connector
70909A Option 240 RF section connectors

a (nominal)

HP 

< 2.0
Impedance 50 

GHz  (characteristic)
< 1.4

Cl 6.2-40.0 
GHz  (characteristic)0 0 to 6.2 

dB attenuation)(> 10 
0 DC o v

VSWR 

attendB> 50W, 10 ms pulse with0 AC (peak power) 100 
attendB >lO dBm with t30 0 AC (continuous)

GHz
Maximum input level at attenuator

240

HP 70590A Option 240 RF input connector (2.4 mm)

Frequency (characteristic) 100 Hz to 40.0 

71209AIP Option 

> 1 year typical at 55 ” C

HP 

55” Cmimimum at 
25” C

6 months 

240 spectrum analyzer 54.7 kg
LO RAM hold time Battery Life (characteristic)

1 year minimum at 

71209A Option 0 HP 
240 RF section 3.4 kg0 HP 70590A Option 
240 RF section 5.2 kg0 HP 70909A Option 

240 spectrum analyzer 329 w
Weight (characteristic)

71209A Option a HP 
ow1e240 RF section0 HP 70590A Option 

240 RF section 40 wa HP 70909A Option 

speclficatlons
Power requirements (characteristic)

dBm

General 

GHz -107 
dBm

28.0-40.0 
GHz -104 

dBm
26.5-28.0 

GHz -122 
dBm

25.0-26.5 
GHz -127 

dBm
22.0-25.0 

GHz -129 
dBm

12.6-22.0 
GHz -136 

dBm
2.0-l 2.8  

GHz -137 
dBm (char)

10 MHz-2.0  
c-139 

dBm (char)
3 MHz

c-1 39 
dBm (char)

1 MHz
c-130 kHz

dBm (char)
300 

c-1 22 kHz
dBm (char)

100 
c-118 kHz

dBm (char)
30 

c-118 kHz
dBm (char)

10 
c-1 11 kHz

dBm (char)
3 

<-lo1 kHz
dBm (char)

1 
c-95 

dBm (char)
300 Hz

c-92  level15 100 Hz

dB
Displayed average Frequency Noise level
noise 

compression13 < 0.5 
dRcl4

Gain 
-63 

GHz,
< 

~40.0  GHz and > 26.5 
dBc.

For inputs  
< -70 f N x LO) will be responses’s (RF 

GHz,  all multiple responses
band 

~26.5 out-of- For inputs  
dBm  displayed

Multiple and 
c-78  GHz

responses12  Frequency Response
26.5-40.0 

dBc
Residual 

dBc
(due to 321.4 MHz) 642.8 MHz -54 

frequency
6 or 42.8 MHz -85 

.4  MHz andg~&t;~;;  
responses” Offset from input Response

Spectrum Analyzers
Microwave Spectrum Analyzer

Amplitude cont.
Spurious responses
Image 



7121OCP
modules are the component test
system using tracking generators and
the lightwave signal analyzer.

Refer to the HP 70000 Spectrum
Analyzer Overview for more details.

65

GHz.

Other systems based on HP 

dBm from
10 MHz to 22 

+lO 7121OC/P  is 

time-
consuming preselector peaking.
Exceptional dynamic range results
from the excellent sensitivity and low
distortion front-end performance.
The third-order intercept of the
HP 

7121OC/P  has excellent
frequency and amplitude accuracy.
You get superb flatness throughout
the frequency range, without  

kHz.

The HP 

GHz to
measure extremely low level signals.
The HP 70620B Option 001 offers
similar sensitivity down to 100 

dBm sensitivity at 22 

GHz, which allows
fast, accurate spurious-response
measurements.

For even better sensitivity, add the
HP 70620B preamplifier and get
-150 

dBm at 22 
GHz and

-133 
dBm at 1 

7121OC/P  spectrum
analyzer. A dynamic tracking
preselector keeps the analyzer peaked
under all environmental conditions,
not just compensated for frequency
offset. Fundamental mixing provides
sensitivity of -139  

resolution
bandwidths

For top microwave performance,
choose an HP 

GHz

Dynamic tracking preselector

10 Hz to 3 MHz 

dBm  sensitivity at 22  

GHz

-133 

7121OC/P

100 Hz to 22 

Spectrum Analyzers
Fundamentally Mixed Microwave Spectrum Analyzer HP 



dBm attn).

66

dBm at the input mixer (10 1-30 3 for two signals, each 
* Refer to Figure 1 in the Spectrum Analyzer Overview for typical phase noise.

GHz.M=4 from 12.6 to 22 GHz, GHzto 12.8 
M=2 from

6.0 
GHz, 1 M is the harmonic multiplier number; M=l from 100 Hz to 6.2 

dBmtl0 dBc< -70 GHz- 22 
dBm

10 MHz 
+3 dBc< -56 lOOHz-10MHzsection370903A IF 

dBm
HP 

tl0 dBc< -80 lOMHz-22GHz
dBm+3 dBc< -66 lOOHz-10MHz70902A IF sections

TOI
HP 

dBc
Third-order intermodulation Center lntermod Equiv
distortion frequency products 

< -100 GHz
dBc

3.5 GHz-22  
< -70 GHz

dBc
20 MHz-3.5 

< -60 

dB attn)

Band Second harmonic
100 Hz-20 MHz

dBm (10 s-40  

dB attn)
Second harmonic
distortion
for mixer input

dBc
less than these values (10 

c -70 GH210 MHz-22 
dBc

input mixer, except as listed, are 
c -60 dBm  at the 100 Hz-10 MHz1-40  

dBm

Input Spurious
for input level 

2 -10 dB for signal levels  < 0.5 
dBmGHz -150 

attn)
Spurious responses

12X-22.0 

dB input 

dBm

Gain compression level
(0 

GHz -153
dBm

2.7-12.8 
GHz -155

dBm
With HP 706208 1 .O-2.9 

GHz -133dam 12.6 GHz-22 2 -85 
dBm

Ref level 
GHz -136

dBm
attn 3 Hz Video BW 2.7 GHz-12.8 

GHz -139d6 10 MHz-2.9 EW, 0 

attn)
DC o v

Displayed average noise level
Frequency DANL

10 Hz res 

dB (2 40ps
dB  attn)

Pulse power 100 W , 10 pulse
(2 10 dBm  +30  

dBm
Maximum safe input power

AC average continuous

+30  

*20% (characteristic

Total amplitude range -139 to 
AmDlitude

kHz or 3 MHz),
effective bandwidth is greater than specified.

Accuracy

kHz (HP 70902A)
300 Hz-3 MHz (HP 70903A)
When set to maximum (300  

3,lO sequence)
3 Hz-300 

ooint trace
Trigger Free run, line, video, external

Video bandwidth
Range
(1, 

ps to 355 s with
800 

70700A Swept freq spans: 15 ms to 355 s
Fixed freq (zero span): 80  

+ 2%
W ith HP  

l0mstolOOOs
Accuracy

kHz/ “C. Errors due to
drift are not cumulative sweep to sweep.

Sweep time
Range (continuous)

?150 kHz/s  and ?l 
M l, freq. drift is> 10 MHz x 

Ml Determined from phase-noise sidebands
Frequency drift For spans 

5 10 MHz x 
kHz)

Span 

kHz p-p in 0.1 s
(measurement BW=lOO 
< 25 Ml> 10 MHz x 

M’
related sidebands

Residual FM
Span 

20 log dBc t 
kHz

Line and system < -65 
dBc/Hz 30 GHz -96 n 12.6-22 

kHzdBc/Hz 30 GHz -102 n 6.0-12.8 
kHzdBc/Hz 30 GHz -108 @ 2.7-6.2 
kHzdBc/Hz 10 GHz -108 0 100 Hz-2.9 

purity2
Frequency range Noise sideband Offset

tl x10-5
Spectral 

< 7x1 o-9
(7”day avg.)

Temperature drift
< 5 x 1 O-l O/day 

< 3 x 1 O-G/year10”7/year,c 1 x 
7031OA

Aging
7031OA HP 

w / w/o
accuracy HP 

fred ref accjj
Frequency reference  

&an  x + [4.0% of span f 2 10 ms

1611

Sweep 

< kHz-3 MHz0 10 
12:l< kHz

dB)

Bandwidth
Cl 10 Hz-3 

dB/-3 

*20%
Selectivity (-60 

kHz)

Accuracy
kHz-10  

kHz-3  MHz (HP 70903A)
10% increments except
3 

(1,3,10  sequence and 100 
kHz (HP 70902A)

dB, synchronously tuned)
Range 10 Hz-300 

aregiuen  unless noted.

Resolution bandwidth (3 

preselectorpeak  function has been executed.
Where specifications are subject to minimization with error-correction routines, corrected limits  

45°C  temperature range.  Characteristics provide information about
non-warranted instrument performance. Nominal values indicate the expected value of the parameter. All specifications apply after the instrument ’s
temperature has been stabilized after a one-hour warm-up, self-calibration routines have been run, and the  

ouer  the 0 ” to 

GHz, tunable in 1 Hz increments

Specifications
Specifications describe the instrument ’s warranted performance  

acc)l

100 Hz-22 

freq ref + (span x [2.5% of span f t 20 ms
act)]

Sweep 
+ (span x freq ref [1.5% of span f 2 50 ms

Ml
Sweep 

>lO MHz x a Span 
act)]% of span+ (span x freq ref [I f <lOMHzxMloSpan 

GHz in 0.5% increments
Accuracy

+ 10 Hz]
Frequency span

Range O-22 

+ 2.5% of span 
act)+ [(freq readout x freq ref 2 10 ms

act)
t 1.5% of span t 10 Hz]

Sweep 

f [(freq readout x freq ref 2 20 ms
Ml

Sweep 
> 10 MHz x 

+lOHz]
Span 

.O% of span+ 1 act) f [(freq readout x freq ref Ml5 0 MHz x 

”

Frequency range
Frequency readout accuracy

Span 

7121OCLP

Freauencv

Spectrum Analyzers
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RLl DC1 PPOSRl SHl AH1 T6 L4 
R (nominal)

HP-16 Codes
- 1 V, 100 

I
Auxiliary Video Output BNC (f), 0 

dBm ref level
HP 70903A IF section

affn and -10 dB 
dBm RF input,

0 
dBm nominal with -5 

1.5:l VSWR (nominal)
Output power -15 

Q 

2.5:l

Auxiliary video output BNC (f), O-l V, 1 k-R (nominal)
3 MHz IF output (linear) BNC (f), 50 

< 
70902A IF section

18.0-22.0

f 7.5% of reference level

HP 

dB/ldB
corrected
Linear

f 0.1 
dB

Incremental, All
+ 3.0 

dB
Log, uncorrected All

+ 0.7 da) 3 MHz(0 to 75 
dBf 0.5 kHz-1 MHz70903A 300 
dB

HP 
f 0.5 kHzda) 30 Hz-l 00 (0 to go 

dBf 0.7 10Hz70902A

dB
Scale fidelity Bandwidth Fidelity

Log corrected (i-3-10)
HP 

f 0.8 dBf 0.4 dB7121OC/P  only) 60 
dB

(HP 
f 0.6 dBf 0.2 dB

dB
50 

+ 0.5 dBf 0.2 dB
dB

40 
f 0.3 dBf 0.2 dB

dB
30 

f 0.2 dB_+ 0.2 dB
dB

20 
f 0.2 dBf 0.2 10dB

dB
Gain 20 ” to 0” to

30” c 50” c

kO.2 
IF gain accuracy

dBm, 300 MHz)
Input attenuator switching repeatability

dB (-10 f 0.3 Calibrator  uncertainty
dBf 3.3 GHz

aftn)
2.7 GHz-22 

dB 
dam

calibrator (10 
-10 

dB
300 MHz, 

f 2.3 GHz
2.3:l

Referenced to 100 Hz-2.9 
cdB 12.8-l 8.0f 2.5dBf 2.0GHz

1.9:l

2.7-22 

<dB O-l 2.8f 2.0dBf 1.5GHz
affn)

100 Hz-2.9
dB 

(GHz)
Peak variation
(10 

aftn)
nominal
Fre q dB (2 10 [: VSWR c

0” to
50” 

GHz),

Frequency response Band 20 ” to
30” 

- 22 dBm high band (2.7 < -50 nV0 Linear 7.07 V to 22 

GHz),nominal- 2.9 dBm low band (0 < -100 attn)dB dBm LO emissions (10 t30 to -140 

R (nominal)
a Log

GHz)

Reference level range RF input Type-N (f), 50 
709OBA RF section (100 Hz to 22 0 Linear 0 to 10% of reference level per division HP 

dB/div  in 0.5 % increments Frequency accuracy 300 MHz x freq ref accuracy0 Log 0.01-20 

dB+0.3 dBm 
.Q  (nominal)

Output power -10 

k0.03dB
Input/output characteristics
From panel only; see module characteristics for more detailed information,
HP 709008 LO section 300 MHz calibrator

output BNC (f), 50 

dB (uncorrected)
Marker resolution

2 3 
dBf 0.2 1,3,10 sequence

SW
(HP 70903A IF)
Resolution bandwidth Switching repeatability

in 

kHz res 

attn,lOO  Hz res BW running internal correction routine:)
(HP 70902A IF)
300 

dB/” C

(Accumulated error is eliminated bv
input 

f 0.05 

dBlevel,10  dBm ref 
drift (nominal)
-10 

attn)
Display range (10 divisions)

Calibration

Amplitude cont.
Amplitude temperature

dB (2 10 
dBm20 

GHz
and RF levels 

222 
dBc

for inputs 
< -60 

dBm
Multiple responses

< -100  GH2
Responses

JO MHz-22 attn,  input terminated)  dB (0 

< -58
Residual responses Range

< -85  < -85
< -70

16.0-22.0
< -85  

c -73
12.6-l 6.0 < -85

< -85  < -85
< -83

6.0-i 2.8
< -85  < -85
< -85  NA

2.7-6.2
< -85

MHz 42.8 MHz 642.8 MHz
o-2.9

6(GHz)freq  
(dBc)

dBm
Image responses  

~0  

7121OCLP

Amplitude cont.
Image responses
for RF input levels Center

Spectrum Analyzers
Fundamentally Mixed Microwave Spectrum Analyzer HP 



AXE rack flange kit with
handle

68

(c) program language reference
Option AX4 rack flange kit
Option 

7031OA/OOl)
Option 122 provide external

reference capability and delete
ovenized reference in the
HP 70310A

Option 660 add HP 8566B
programming manual kit

Option 910 extra user manual set
containing (a) installation/
verification, (b) operation, and

7031OA
precision frequency reference
(HP 

7031OA
precision frequency reference

Option 121 add distribution
amplifier on the HP 

kHz-3  MHz IF section
Option 010 add HP 70001A

mainframe
Option 110 delete HP 

kHz  IF section
Option 007 delete HP 70903A

100 

1BP certificate of
calibration and data

Option 006 delete HP 70902A
10 Hz-300  

1BN certificate of
calibration

Option 

70004A
with handles attached

Option 915 service manual set
and software for troubleshooting
and repair

HP 71210P spectrum analyzer
Option 

70001AHP  

(c) program language reference
Option 913 rack flange kit to

mount HP  

(b) operation, and

70004A
without handles

Option 910 extra user manual set
containing (a) installation/
verification, 

70001AHP  

70004A  display/
mainframe

Option 908 rack flange kit to
mount HP  

70004A  display/
mainframe

Option 400 add 400 Hz power line
frequency operation to the
HP 70001A mainframe; adds iso-
lation transformer at 2.3 kg (5 lb)

Option 512 additional memory,
1 MB total, 90 KB user memory

Option 810 rack mount slide kit for
both the HP 70001A mainframe
and the HP 

70205A
display for HP 

7031OA
Option 200 delete display (opera-

tion and control over HP-IB only)
Option 205 substitute HP 

7031OA/OOl)
Option 122 provide external

reference capability and delete
ovenized reference in the
HP 

kHz-3  MHz IF section
Option 110 delete HP 70310A

precision frequency reference
Option 121 add distribution

amplifier on the HP 70310A
precision frequency reference
(HP 

kHz IF section
Option 007 delete HP 70903A

100 

- 300 

1BP certificate of
calibration and data

Option 006 delete HP 70902A
10 Hz 

1BN certificate of
calibration

Option 

GHz
Option 

GHz,
maximum frequency of 18  

1BH general export license
version, span limited to 2.3 

Cl HP 70871A scalar measurement personality

HP 71210C spectrum analyzer
Option 

11990A  performance verification software0 HP 

0 HP 70205A display

Software available from HP

Cl HP 70700A digitizer (slave mode)
tJ HP 70907B external mixer interface module

708lOA  lightwave section (master module)n HP 
70300A/HP  70301A tracking generators0 HP 
7062lA/HP  70620B preamplifiersCT  HP 

memo6  is reduced when slave modules are added.
Optional 1 MB memory.
Compatible accessory modules (slave modules to the HP 70900B
master module)

doint trace with its state.
System 

SS80-compatible  hard or flexible disk
User memory: 128 KB minimum (32 KB minimum with firmware
before 901008). about 2.5 KB to store an 800 

DLPs), direct plot (buffered), direct print,
color display
Mass storage
Memory card: 32 KB or 128 KB RAM per card
External: 

70004A  system features used: Memory card, direct-to-disk, keyboard
(for title mode and writing small 

0 HP 70004A display: 222.0 mm (8.74 ”) high, 425.4 mm (16.75 ”) wide,
526.0 mm (20.7”) long

Warranty: 1 year (extendible with options)
Calibration cycle: 3 years recommended

Ordering Information

Features and compatibility
HP 

0 HP 70001A mainframe: 177.0 mm (6.97 ”) high, 425.4  mm (16.75”) wide
526.0 mm (20.7”) long

7121OC/P standard: 52.5 kg (115.8 lb)
Dimensions

RE02lparl7.
Vibration and shock: In compliance with MIL-T-28800E Type Ill Class 3
Power requirements: See requirements for HP 70001A and HP 70004A.
All power requirements supplied by the mainframe (HP 70001A or
70004A).
Weight (nominal), HP  

FTZ 52611979,  and MIL-STD 461 B, CISPR pub 11, 

45” C
EMC: Conducted and radiated interference is in compliance with

t75” C
Humidity: Operational, 0 to 95% relative humidify at 

+55” C;
storage, -40” to 

0” to 

70004A  display/
mainframe.)
Environmental temperature: Operational, 

4-slot HP 

0 HP 70908A
(NOTE: When adding or exchanging  modules, be sure that the final count will
fit into the B-slot HP 70001A mainframe and the 

0 HP 70908A
0 HP 70903A0 HP 70903A Cl HP 70902Aa HP 70902A

70310Aa HP 0 HP 70900870310Aa HP n HP 70900B

@ HP 702078 E050 HP 70001A0 HP 70004AU HP 70001A
OC system components HP 71210P system components

7121OCYP

General specifications
HP 7121 

Spectrum Analyzers
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TV
pulsed RF, and FM.

Digital persistence simulates the
variable intensities of analog displays,
without sacrificing the storage and
plotting capabilities of digital displays.

69

70004A  color display.
Extract information from complex
modulated signals, such as 

KB. It depends upon configu-
ration, but normal configuration
provides greater than 200 KB.

Digital persistence display
The firmware adds digital persistence
to the HP 

114  MB ROM/RAM
board, the user has access to more
than 32 

KB).

For a standard 

s), and limit lines. Simply
indicate the storage device desired:
memory card, external disk, or
internal memory (32  

70004A  display A computer is not
required. You can save and recall

traces, states, downloadable programs
(DLP 

hardkey  panel and
the analog-quality digital persistence
display mode.

Memory card and external disks
The firmware allows the spectrum
analyzer to read and write to external
disks or to the memory card in the
HP 

70004A  color display by using
memory cards, the 

7086OA  includes all the Option 512 for either kit extends the
benefits of the HP 70861A. internal memory to 1 MB.

HP 70861A RAM/ROM board
upgrade kit
The HP 70861A contains new
firmware loaded into high speed
ROM. You can transfer data directly
to a disk. Take full advantage of the
HP 

709OOA,  the
HP 70860A is a powerful, high speed
instrument controller. Processing
speed is 1.5 to 3 times faster than
before. Your upgraded system
operates at 90% the speed of the
HP 70900B local oscillator.

Local oscillator tuning speed, time
between sweeps, sweep time, math
functions, and internal processing are
all improved.

High throughput measurements
Speed improvements, combined with
the excellent accuracy and repeatabil-
ity of the modular analyzer hardware,
means higher throughput. You ’ll save
time in your automatic tests.

Plus, the HP 

7086OA  uses the Motorola
68020 microprocessor and a 68881
floating point coprocessor operating at
20 MHz. (The previous rate was
10 MHz.)

Plugged into your HP 

7086OA  high speed controller
board upgrade kit
The HP 

70900B,  the master control
module of the HP 70000C series
modular spectrum analyzers.

HP 

70900A,
providing the same firmware features
as the HP 

7086OA  also contains new
firmware, available separately as the
HP 70861A RAM/ROM upgrade kit.
These kits upgrade your HP 

709OOA  local
oscillator.

The HP 

7086OA  high speed controller
board approximately doubles the
speed of any RF, microwave, or milli-
meter modular spectrum analyzer
that contains the HP 

analog-
quality digital persistence

High speed and new firmware
The HP 

709OOAfB  local oscillator

Speed up your modular
spectrum analyzers

Store directly to
memory card or disk

Display using  

70860AI70861A

Upgrade kits for the
HP 

Spectrum Analyzers
Upgrade Kits HP 



70906A,70906B,70907A,70907B,
70908A

Able to support special personalities.

70905A,  709058,70904A,  70903A,  
709008,70902A,70900A,  

70700A,
7081 OA,  

706208,7062lA,  70620A,  
70301A,70310A,70600A,70601A,
70004A,70205A,70206A,70300A,

0 Upgrade: HP 70861A or HP
70861A Option 512.

128K, with 700K available as
Option 512.

0 Usable RAM memory is
8.03.01

Datecode
Revision 

709078,70908A709068,70907A,  
70904A,70905A,709058,70906A,
70900A,70900B,70902A,70903A,

HP7086lA

70627A,70700A,708lOA,

Cl Upgrade: 
memoryis32K. 706208, UsableRAM  0 

70310A,70600A,70601A,70620A,6.03.00
70205A,70206A,70300A,70301A,

Revision 
Oatecode900314

709058,70906A,709068,70907A,
70908A

70902A,70903A,70904A,70905A,
70700A,70810A,70900A,70900B,
70310A,70600A,70601A,70620A,
70205A,70206A,70300A,70301A,

HP70861A0 Upgrade: 
memoryis32K.0 Usable RAM 

8.02.01
TJatecode891102
Revision 

0 Upgrade: HP 70861A
0 Usable RAM memory is 32K.

8.02.00
Datecode
Revision 

70906B,5B.  70906A. 
70904A,70903A,  
70900A,

!A, 
DA, 7081 OA, 

IOA,  70601 A,

70907A,  70908A
7090170905A,  

709OO8,7090:
70620A,  70701
7030lA,703lOA,7061
70004A,70205A,70206A,70300A,

softkeys  for early revisions.
VERSION><CONFIG>  and <ROM 

hardkey,  then
softkeys  for later revisions, or press
the [MENU] 

<miso,
<service>, and  <ROM VERSION>

hardkey,  then 

to
the current revision. To determine
your current revision, press the
[MENU] 

70860A/70861A

For each revision, the approximate
available memory is indicated, along
with information on major changes for
the revision. Listed also is the product
required to upgrade the firmware 

70907A,  70908A
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HP 

70906B,  70906A,  
70905A,  709058,70904A,  70903A,  

70902A,70900A,  70700A,  7081 OA, 
70310A;70600A;70601A;70620A;

CI  Upgrade: HP 70860A
0 Usable RAM memory is 32K.

8.01.00
70307A.

Revision 
70205A.70206A.70300A.  Datecode

firmkeys  on
the left.

709068.70907A.  70908A
This revision introduced the
new menu style, with  

709058,70906A,70905A,  70904A,  
70903A,70902A,  70900A,  7087OA,  

7062OA,70700A,70600A,  70601 A, 
70205A,70206A,70300A,70310A,

J Upgrade: HP 70860A
0 Usable RAM memory is 32K.

8.00.00
llatecode880314
Revision 

70908A
709068,70907A,70906A,  70905B,  

70905A,70904A,  70903A,  70902A,  
707UOA;70900A;70600A:7060lAj  

70205A.70206A.70300A.70310A.

a Upgrade: HP 70860A
is32K.'3  Usable RAM memory 

Datecode
Revision A.03.00

_
709068,70907A70906A,  

70905A,  709058,70903A,70904A,  
70607A,70900A,70902A,706OOA,  

70205A,70206A,70300A,70310A,

0 Uoorade: HP 70860A
memotyisl6K.0 Usable RAM 

Datecode
Revision A.02.00

_, 
70907A

709058,70906A,  709068,70905A,  
70903A,70904A,70902A,  70900A,  

7030&I,  7031 OA,70206A,  70205A,  

709058,70906A,  70906B
70905A,70904A,  70903A,  70902A,  
70900A,70206A,  7031 OA, 70205A,  

n Uoorade: HP 70860A

Models

a Usable RAM memory is 8K.
.OO

Datecode  860203
Revision A.01 

0 Upgrade: HP 70860A
0 Usable RAM memory is 8K.

Datecode
Revision A.OO.OO

datecode
(for example 850730) are shown for all
revisions in this  list. The WF format
is available from the instrument via
the front panel beginning with
revision B.04.02. (See  also the “IDN? ”
remote command.)

A.OO.00).  Both the WF and 
(VUF)  format (for example

70860A,  70861A). You  can install
the upgrade yourself,  or have it
installed at any HP service center.
Simply run the internal calibration
(CAL ALL) after installation.

Module compatibility for
firmware ROM version
The following information details each
firmware version for the HP 70900A
and 70900B local oscillator. This
firmware contains the operating
characteristics of the spectrum
analyzers. The table shows which
modules each  firmware revision
supports. After the initial version,
new modules are indicated by  italics.
Firmware revisions are now
documented using the version update
fix 

OVERSWEEP
command allows auto-coupled sweep
times up to five times faster with
minimal amplitude degradation. The
FETCH command transfers data  over
HP-IB simultaneously with transfer
to the display.

Compatibility
Firmware is easily upgraded, regard-
less of which revision you currently
have. The following table identifies
which upgrade kit is required
(HP 

Spectrum Analyzers
Upgrade Kits

New speed commands
New commands speed up automated
programs. The  



70861A  RAM/ROM board upgrade kit
Option 512 1 MB memory
Option 871 scalar personality

71

7086OA  high speed controller board upgrade kit
HP 

70911A

Ordering Information
HP 

70909A,  7091 OA,70908A,  70907B,  
7086lA-512.

709068,70907A,

HP 

70906A,  70905B,  
7086lA,  or

70905A,

3 Upgrade: HP  

70904A,  70903A,  70902A,  
70900B,70900A,  

as
7081 OA, 7081 OB, 

avai ’ab ’e ~p~i~n~:h2,700K  

70700A,706208,7062lA, 70620A, 
7060lA,

3 Usable RAM memory is
70600A, 703lOA,  7030lA, 8.06.03

70300A,
Revision 

70206A, 70205A, 70004A, 960418llatecode 
70971A

70909A,  7091 OA,709078,70908A,  
709068,70907A,70906A,  70905B,  

70905A,70904A,  70903A,  70902A,  
70900A,  709008,

70620A,  70620B; 70621 A; 70700A;
7081 OA, 7081 OB, 

70300A,
70301 A, 7031 OA. 70600A. 70601A.

70206A,  70205A,  70004A,  

7086lA-512.
7086lA, or

HP 
0 Upgrade: HP 

128K, with 700K available as
Option 512.

CJ Usable RAM memory is
8.05.00

Datecode 940120
Revision 

70909A,  7091 OA709078,70908A,  
7086lA-512.

70907A,

HP 

70906B,  709058,70906A,  
7086lA,  or0 Upgrade: HP  

70905A,70904A,  70903A,  70902A,  
70900A,  709008,

as
7081 OA, 7081 OB, 

avai ’ab’e gi$;i;;,700K  

706208,70621A,  70700A;70620A,  0 Usable RAM memory is
70600A, 70601A.703lOA.  7030lA, 

70300A,70206A, 70205A, 70004A, 
l3.04.Od

Models
Datecode 920724
Revision 

onlv.

70909A, 7091 OA.
This revision is used in the
HP 70950A and HP 70951A

709078,70908A, >7086lA-51;

70907A,

HP 

709058,70906A;  70906B; or‘7861A  In  I ,1_____1_  0nr Upgraoe: 
IL.

70902A. 70903A. 70904A. 70905A.

Cl 
.I I dIJLl ”I 

70900A, 709008,
as

7081 OA, 7081 OB, 
ava ’fab’e ;n:!,wri:h,700K  

70700A,706208,7062lA, 70620A, 0 Usable RAM memory is
7060lA,70600A, 703lOA, 7030lA, 8.04.02
70300A,

Revision 
70205A, 70206A. 70004A, Datecode 920325

70909A,  7091 OA70908A,  70907B,  
709068,70907A,70906A,  70905B,  

70905A,70904A,  70903A,  70902A,  
70900B,70900A,  
70700A,

7081 OA, 7081 OB, 
7062lA,  70620B,  70620A,  

7086lA-512.
7086lA,  or

HP 
Cl  Upgrade: HP  

128K, with 700K available
as Option 512.

0 Usable RAM memory is
70310A, 70600A: 70601A:7030lA, 8.04.01

70004A,  70205A. 70206A. 70300A.
Revision 
Oatecode  911021

8566B  is supported.
compatibilitv  with

the HP 

7097OA

Programming 

7090911,  709078,70908A,  7086lA-512  if desired.

70907A,

HP 

70906B,  709058,70906A,  
0 Upgrade: HP 70861A or

70905A,70904A,  70903A,  70902A,  
70900B,70900A,  708lOA,  7081 OB, 

asavai ’ab ’e ~p~i~n~lth2700K  

7062711,70700A,706208,  70620A,  
7060lA,

Cl Usable RAM memory is
70600A,  

70300A,
Revision G.t14.00 70301 A, 7031 OA, 

70206A, 70205A, 70004A, Datecode 910802

70860A70861A

Spectrum Analyzers
Upgrade Kits HP 



% inch disk)

72

.OO
(3 

C.01 part number 70900-l 0051, rev. 

% inch disk)
System operation verification
HP 

part number 70900-10050 (3 

2833A02083  (ROM/RAM plug-in board, HP
part number 70900-60114; controller board
MEM t, HP part number 70900-60111)

Additional modules supported
HP 70620A preamplifier

System diagnostics
HP 

2817A0188610 HP 70900A serial numbers  

l/2  inch disk)

HP 70900A firmware
version 880314

C.01 .OO
(3 

% inch disk)

System operation verification
HP part number 70900-l 0051, rev.  

part number 70900-10050 (3 

GHz)

System diagnostics
HP 

Hz  to
22 

+, HP part number 70900-60111)

Additional modules supported
HP 70700A digitizer
HP 70908A preselected RF section (100  

2812A01885  (ROM/RAM plug-in board, HP
part number 70900-60109; controller board
MEM 

2717A01430l0 HP 70900A serial numbers  

709OOA  firmware
version 870501

ROM/RAM  board
along with the latest documentation.

If the controller board needs to be
upgraded, order the HP 70860A.
This kit includes a controller board,
ROM/RAM board, and the latest
documentation.

HP 

‘/ inch disk)

To upgrade the LO firmware,
order the HP 70861A.
This kit includes a 

C.01 .OO
(3 

part number 70900-10051, rev. 

% inch disk)

System operation verification
HP 

GHz)

System diagnostics
HP part number 70900-10050 (3  

kHz to 26.5 
GHz)

HP 70601A preselector (50  
kHz to 22 

+, HP part number 70900-60081)

Additional modules supported
HP 70590A H69 MATE test module adapter
HP 70600A preselector (50 

2646A01429  (ROM/RAM plug-in board, HP
part number 70900-60083; controller board
MEM 

2642A01184l0 HP 70900A serial numbers  

(MEM Plus hardware)

709OOA  firmware
version 861015

‘/ inch disk)

HP 

8.03.01
(5 

part number 70900-10038, rev. 
% inch disk)

HP 

8.03.01
(3 

part number 70900-10037, rev. 

‘4 inch disk)

System operation verification
HP 

1/ inch disk)
HP part number 5010-1508 (5  

2629A01183  (ROMs only, HP part number
70900-60086; controller/ROM/RAM board,
HP part number 70900-60078)

Additional modules supported
HP 70300A tracking generator
HP 70907A external mixer interface module

System diagnostics
HP part number 5010-1507 (3  

2606A0054810 HP 70900A serial numbers  

709OOA  firmware
version 860203

softkey. If the letters CPU are
followed by the figure 68020, and if
the letters FPU are followed by the
word “Present, ” then the new
firmware will work with the
controller board.

HP 

70900-60078,70900-60081,  and
70900-60111.

To determine the compatibility of a
controller board, press the Extended
State 

‘/4 inch disk)

numbers of these boards are

B.03.01
(5 

% inch disk)
HP part number 70900-10038, rev.  

B.03.01
(3 

‘/4 inch disk)

System operation verification
HP part number 70900-10037, rev. 

part number 5010-1508 (5 
‘/2 inch disk)

HP 
part number 5010-1507 (3 

2544A00547  (ROMs only, HP part number
70900-60093; controller/ROM/RAM board,
HP part number 70900-60078)

Additional modules supported
None

System diagnostics
HP 

2534A00266/U HP 70900A serial numbers  

709OOA  firmware
version 850730

GHz)

HP 

kHz to 26.5 
GHz)

HP 709068 RF section (50  
kHz to 26.5 

GHz)
HP 70906A RF section (50  

kHz to 22 
GHz)

HP 709058 RF section (50  
kHz to 22 

GHz)
HP 70905A RF section (50  

kHz to 2.9 
kHz to 3 MHz)

HP 70904A RF section (100  

lOHzto300kHz)
HP 70903A IF section (resolution bandwidth
100 

70310A  precision frequency reference
HP 70902A IF section (resolution bandwidth

2429A00265  (controller/ROM/RAM board,
HP part number 70900-60078)

Additional modules supported
HP 70205A graphics display
HP 70206A system graphics display
HP 

2429AOOlOllLI HP 70900A serial numbers  

709OOA  firmware
version 850320 (initial release)

709OOA.  The part

HP 70900A firmware history
HP 

709OOAB  local oscillator is
the master control module for many
different spectrum analyzer systems.
These systems have compatibility
requirements for firmware,
hardware, and software.
Requirements are listed below.

The latest local oscillator firmware
will not work in the MEM Plus
controller boards, which were used
only in the HP 

Spectrum Analyzers
Upgrade Kits Compatibility

The HP 



% inch disk)
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C.02.00
(3 

part number 70900-10053 (3 ‘/inch disk)

System operation verification
HP part number 70900-10052, rev.  

3135A01183  (ROM/RAM assembly, 256 KB
RAM, HP part number 70900-60171; ROM/
RAM assembly, 1 MB RAM, HP part number
70900-60172; controller board, HP part
number 70900-60143)

Additional modules supported
HP 7081 OB lightwave section

System diagnostics
HP 

3135A0111610 HP 709008 serial numbers  
3019A

0 HP 70900A serial numbers above prefix

709OOAB  firmware
version 910802

‘/2 inch disk)

HP 

C.01 .OO
(3 

% inch disk)

System operation verification
HP part number 70900-10051, rev.  

3127A01115  (ROM/RAM board 256 KB RAM,
HP part number 70900-60160; ROM/RAM
board 1 MB RAM, HP part number 70900-
60159; controller board, HP part number
70900-60143)

Additional modules supported
None

System diagnostics
HP part number 70900-10050 (3 

304lA00708l
3019A

0 HP 709008 serial numbers 

0 HP 70900A serial numbers above prefix

709OOA/B  firmware
version 901008

j/2 inch disk)

Compatibility

HP 

C.01  .OO
(3 

part number 70900-10051, rev. 

‘/2 inch disk)

System operation verification
HP 

GHz)
HP 709078 external mixer interface module

System diagnostics
HP part number 70900-10050 (3  

GHz)
HP 70620B preamplifier (1 to 26.5  

kHz to 2.9 

3022A00707  (ROM/RAM board, HP part
number 70900-60156; controller board,
HP part number 70900-60143)

Additional modules supported
HP 70621A preamplifier (100  

3022A00558l

0 HP 70900A serial numbers above prefix
3019A

3 HP 709008 serial numbers 

709OOAB  firmware
version 900314

I/ inch disk)

HP 

.OO
(3 

C.01  part number 70900-I 0051, rev. 

% inch disk)

System operation verification
HP 

++, HP part number 70900-60143)

Additional modules supported
None

System diagnostics
HP part number 70900-10050 (3  

3002A00557  (ROM/RAM board, HP part
number 70900-60148; controller board
MEM 

300lA00390/
3019A

3 HP 709008 serial numbers 

U HP 70900A serial numbers above prefix

709OOAB  firmware
version 891102

I/ inch disk)

HP 

.OO
(3 

C.01 part number 70900-i 0051, rev. 

% inch disk)

System operation verification
HP 

part number 70900-10050 (3 

2923A00389  (ROM/RAM board, HP part
number 70900-60130; controller board,
HP part number 70900-60082)

Additional modules supported
HP 709008 local oscillator

System diagnostics
HP 

2923A00101/0 HP 709008 serial numbers  
3019A

tl HP 70900A serial numbers above prefix

709OOA/B  firmware
version 890606

‘/2 inch disk)

HP 

C.01  .OO
(3 

part number 70900-10051, rev. 

1/ inch disk)

System operation verification
HP 

part number 70900-10050 (3  

GHz)

System diagnostics
HP 

part number 70900-60111)

Additional modules supported
HP 70301A tracking generator (2.7 to
18 

+, HP 

3019A02763  (ROM/RAM plug-in board, HP
part number 70900-60126; controller board
MEM 

284lA02084lU HP 70900A serial numbers  

709OOA  firmware
version 880901

Spectrum Analyzers
Upgrade Kits

HP 



719lOA  receiver system
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709llA IF module

Additional systems supported
HP 

par-l  num-
ber 70900-60210; controller board, HP part
number 70900-60213)

Additional modules supported
HP 

1 MB RAM, HP 

3414A01968  to
present (ROM/RAM assembly, 256 KB RAM,
HP part number 70800-60209; ROM/RAM
Opt. 512 assembly,  

0 HP 709008 serial numbers  

3019A
Note: Must have a 70900-60143 controller
board or later.

0 HP 70900A serial numbers above prefix

(VV.W.FF)
B.06.03 960418

709OOAiB  firmware
version 

3414A01968  to
present (ROM/RAM assembly, 256 KB RAM,
HP part number 70900-60203; ROM/RAM
assembly, 1 MB RAM, HP part number
70900-60204; controller board, HP part
number 70900-60143)

Additional modules supported
HP 70911A IF module

Additional systems supported
HP 7191 OA receiver system

HP 

0 HP 70900B serial numbers  

3019A
Note: Must have a 70900-60143 controller
board or later.

(VV.W.FF)
B.05.00 940120

0 HP 70900A serial numbers above prefix

709OOA5  firmware
version 

70300/7030111990-10083

Compatibility

HP 

209 HP 7120911990-10081
Option 210 HP 7121011990-10080
Option 300 HP 7130011990-l 0082
Option 033 HP 

71200/7120111990-10079
Option 

D.01 .OO
Option 001 user interface1 1990-l 0077
Option 100 HP 7100011990-10078
Option 200 HP 

1990A system performance test software,
rev. 

‘/ inch disk)
HP 

% inch disk)

System operation verification
HP part number 70900-10055, rev. D.O1.OO
(3 

D.01.00
(3 

par-l
number 70900-60143)

Additional modules supported
None

Additional systems supported
None; system error corrected

System diagnostics
HP part number 70900-10056, rev. 

par-l number
70900-60200; controller board, HP  

3345A01967  (ROM/RAM assembly, 256 KB
RAM, HP part number 70900-60199; ROM/
RAM assembly, 1 MB RAM, HP 

3232A01470/
3019A

0 HP 709008 serial numbers 

(VV.W.FF)
B.04.04 920724

0 HP 70900A serial numbers above prefix

709OOA/B firmware
version 

% inch disk)

HP 

C.02.00
(3 

‘/ inch disk)

System operation verification
HP part number 70900-10052, rev.  

ROM/
RAM assembly, 1 MB RAM, HP part number
70900-60196; controller board, HP part
number 70900-60143)

Additional modules supported
HP 709008 (A7) fractional frequency synthe-
sizer

Additional systems supported
None

System diagnostics
HP part number 70900-10053 (3 

3224A01469  (ROM/RAM assembly, 256 KB
RAM, HP part number 70900-60195;  

3224A01428l
3019A

0 HP 70900B serial numbers 

0 HP 70900A serial numbers above prefix

(VV.UU.FF)
B.04.03 920527

709OOA/B firmware
version 

% inch disk)

HP 

C.02.00
(3 

‘/  inch disk)

System operation verification
HP part number 70900-10052, rev.  

GHz)

System diagnostics
HP part number 70900-10053 (3  

71209A microwave spectrum analyzer
(100 Hz to 26.5 

GHz)

Additional systems supported
HP 

GHz)
HP 7091 OA RF section (100 Hz to 26.5 

3222A01427  (ROM/RAM assembly, 256 KB
RAM, HP part number 70900-60176; ROM/
RAM assembly, 1 MB RAM, HP part number
70900-60177; controller board, HP part
number 70900-60143)

Additional modules supported
HP 70909A RF section (100 Hz to 26.5 

3144A01184l
3019A

0 HP 709008 serial numbers 

709OOA/B firmware
version 911021

0 HP 70900A serial numbers above prefix

Spectrum Analyzers
Upgrade Kits
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preamplifier block diagram
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706208  or HP 70621A
Spectru m Ana lyzer

D isplay

Modular 

Pam )

I

HP 

(Bypass  
0

*

1 I

RF
In

346AA3lC  can be turned on and off
with a keystroke for easy noise figure
measurements using the Y-factor
technique.

Gain and flatness calibration
Using these preamplifiers is easy.
Install either into your modular
spectrum analyzer mainframe and
the system is ready to use. The pre-
amplifiers automatically calibrate the
display of the analyzer, correcting for

preamplifier gain and flatness.
All hard copy output and data storage,
whether internal, on disk, or on
memory card, have the corrected
information.

Bypass mode or
preamplifier mode
With a preamplifier installed in your
mainframe, you can measure high
or low level signals using the same
RF input port. Built-in mechanical
switches allow you to switch the
preamplifier in and out of the signal
path. One key press activates the
bypass mode while maintaining
amplitude calibration.

70620B/70621A

Noise figure measurements
The preamplifiers provide a drive
signal for an excess noise source,
allowing you to measure the noise
figure of amplifiers and other devices.
Calibrated noise sources such as the
HP 

GHz.

HP

kHz to
26.5 

GHz
amplification
For preamplification in a one slot
module, the  HP 70620B Option 001
covers frequencies from 100  

kHz  to 26.5 

lOO-fold  for each
decade increase in bandwidth.

100 

dB at higher frequencies.

Measure low level signals
Preamplification extends spectrum
analyzer performance for many
applications that require a low noise
figure: spurious testing, low level
signal measurements from antennas,
broadband signal detection such as
pulsed RF or electromagnetic inter-
ference signals, and noise figure
component testing.

Faster measurements
Spurious measurement test times can
be reduced from days to hours or from
hours to minutes. The low system
noise figure allows you to use a wider
resolution bandwidth than before, yet
achieve the same sensitivity. Sweep
times can improve  

GHz,  and
14 

dB to 12.8 GHz,  11 
dB to

2.9 

GHz. System noise
figure can be better than 8 

dBm  at 22 
dBm sensitivity improves

to -150 

dBm. For microwave applica-
tions, a -133 

dBm sensitivity improves to
-156 

dB
using the HP 70620B or 70621A
preamplifiers. For RF applications,
a -134 

dBm sensitivity at 22 GH

Receiver quality noise figure
Boost the sensitivity of any HP 70000
spectrum analyzer by 15 to 25 

GHz

-150 

dBm sensitivity at 2.9 -156 

GHzKHz to 26.5 
GHz

Option 001,100 
7062OB,  1 to 26.5 

GHz

HP 

KHz to 2.9 70621A, 100 

Spectrum Analyzers
Preamplifiers

HP 



GHz 2.5 1.3
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kHz-26.5 
GHz 1.9 1.3

100 

GHz 1.2 0.8
2.7-22.0 

GHz 1.2 0.8
2.7-12.7 

kHz-2.9 
GHz 2.2 1.3

100 

GHz 1.0 0.8
1 GHz-26.5  

(&dB)

Peak variation

Option 001

Preamp Bypass
1 GHz-12.7  

dBm  at the preamplifier output
(preamplifier characteristic)

Preamplifier frequency (characteristic; included in system
response frequency response)

Band Variation 

+30 
dBm

Second harmonic intercept
+15  GHz

dBm
2.7-26.5 

GHz 0kHz-2.9  

TO/ (preamp
characteristic)

100 

dBm  at preamp output (preamp
characteristic)

Option 001 Band

+15  

5 16.0
Third-order intercept

Standard

GHz
< 14.0

22.0-26.5 
GHz

< 9.5
12.7-22.0 

GHz
5 7.5

2.7-l 2.7 
GHzkHz-2.9  

5 15.0
Option 001 100 

GHz
5 13.0

22.0-26.5 
GHz

2 9.0
12.7-22.0 

GHz
(dB, characteristic)

Standard 1.0-l 2.7 

dB (nominal)
Band

GHz 28 kHz-26.5  
2 20

Preamplifier noise figure
100 

GHz
2 23

22.0-26.5 
GHz

t 25
12.7-22.0 

GHz
2 22

2.7-l 2.7 
GHzkHz-2.9 

dB (nominal)
100 

GHz 28 
2 24

1 .O-26.5 
GHz

2 26
12.7-26.5 

GHz
(dB,  characteristic)

Standard

Option 001

1.0-i 2.7 

5 2.5GHz
Band

2 1.8

Preamplifier gain
12.7-26.5 

GHz
< 1.0

2.7-12.7 
GHz

(dB, characteristic)
0 Hz-2.9 

(Ootion  003)

HP 70620B cont.
Bypass insertion loss Band

GHz -115 -93
GHz -119 -94

22.0-26.5 

GHz -125 -100
19.7-22.0 

GHz -134 -109
12.5-l 9.9 

GHz -141 -118
6.0-i 2.7 

GHz -140 -119
2.7-6.2 

MHz-2.9;O 

GHz -119 -93
(Option 003)
(characteristic, preamplifier placed before
preselector)

GHz -120 -94
22.0-26.5 

GHz -126 -100
19.7-22.0 

GHz -135 -109
12.5-i 9.9 

GHz -142 -118
6.0-l 2.7 

GHz -142 -119
2.7-6.2 

Oution 002 or 003
(preselected) and
the HP 706208Ootion 001

(characteristic, preamplifier placed before
preselector)
1 .O-2.9 

GHz -150 -130
with the HP 712OOC
Option 002 or 003
(preselected)

with the HP 712OOC

GHz -153 -132
12.6-22.0 

GHz -156 -138
the HP 706208
Option 001

2.7-12.8 

GHz -150 -130
with the HP 71210C and 10 MHz-2.9 

GHz -153 -132
12.6-22.0 

GHz -155 -138
2.7-l 2.8 

(dBm)
Band Preamp Bypass

with the HP 71210C 1 .O-2.9 

atten, 10 Hz Res BW)
(DANL) DANL 

dB input 

dBm  at the first
mixer

Displayed average noise level (0 

5 -10 dB  for signal < 0.5 

GHz,
characteristic)

Spectrum analyzer limited

kHz-2.9  
dBm at the preamp

output (Option 001, 100 
t0 5 dB for signals < 1 

dBm at the preamp
output (characteristic)

+7 5 dB for signals < 1 

001)
Gain Compression

Preamplifier limited

+lO V dc (Option 
f 20 v

dBm
Maximum dc input

t20 

GHz  (Option 001)
Amplitude
Maximum safe input power

kHz-26.5  
GHz

100 

+55” C temperature range.  Characteristics
provide information about non-warranted instrument performance. Nominal values indicate the expected value of the parameter.
All specifications apply after the instrument ’s temperature has been stabilized after one-hour warm-up, self-calibration routines
have been run, and the preselector peak function has been executed. The preamplifier can be in the signal path or bypassed. The
specifications indicate “preamp ” when the preamplifier is in the signal path (PREAMP ON) and indicate “bypass ” when the
through-path is used (PREAMP OFF).

HP 70620B
Frequency
Frequency range 1 .O-26.5 

70620B/70621A

Specifications
Specifications describe the instruments warranted performance over the 0 ” C to  

Spectrum Analyzers
Preamplifiers HP 



preamphfier  with
the HP 70301A may be limited by the tracking generator feed through.

77

70001A mainframe or the
HP 70004A display/mainframe. Benefits of using the HP 706208 

rear-

General
Calibration interval 3 vears (recommended)
Standard weight 1.8 kg (4 lb) (nominal)
Option 001 2.5 kg (5.5 lb) (nominal)
Dimensions 1 -slot-wide module

Other general specifications are given with the HP 

dB
Front panel connections
The preamplifier output is connected to the spectrum analyzer RF input
with a semi-rigid cable supplied with the preamplifier. There are no  

> 75 GHz
dB

2.7-26.5 
> 50 GHzkHz-2.9  

dB reduction in spectrum analyzer local
standard oscillator emissions (characteristic)

Band Isolation (char)
Option 001 100 

> 75 

346A/B/C
source drive excess noise source) BNC (f)
Reverse isolation

2.4:1
Excess noise t28 Vdc out (used to drive HP  

3.0:1GHz
1.7:l

12.7-26.5 
2.2:lGHz

1.3:l
2.7-12.7 

2.4:lGHzkHz-2.9 
2.2:1

Option 001 100 
2.2:1GHz

1.5:l
12.7-26.5 

2.O:lGHz
1.3:1

2.7-l 2.7 
2.O:lGHz

2.4:1
Output VSWR Band VSWR (char)

Preamp Bypass
Standard 1 .O-2.7 

3.O:lGHz
1.7:l

12.7-26.5 
2.2:lGHz

1.3:l
2.7-12.7 

2.4:lGHzkHz-2.9 
2.4:l

Option 001 100 
2.8:lGHz

1.7:l
12.7-26.5 

1.6:1GHz
1.3:l

2.7-12.7 
2.2:lGHz

R (nominal)
Input VSWR Band VSWR (char)

Preamp Bypass
Standard 1 .O-2.7 

I -0.025

Inputs/outputs
RF input/output APC-3.5 (m), 50 

GHz
< -0.12

Option 001 10 MHz-2.9 
GHz

dBp  C, char
l-26.5 

GHz 2.5 1.3
Amplitude temperature drift

Band

kHz-26.5 
GHz 1.9 1.3

100 

GHz 1.2 0.8
2.7-22.0 

GHz 1.2 0.8
2.7-l 2.7 

kHz-2.9 
GHz 2.2 1.3

Option 001 100 

GHz 1.0 0.8
1 GHz-26.5 

dB)
Preamp Bypass

Peak variation 1 GHz-12.7 

(i 

70620B/70621A

HP 70620B cont.
Preamplifier frequency (characteristic, included in system frequency
response response)

Band Variation 

-
2.4

2.4
3.5
4.0
5.2
5.5
5.8

2.2

2.2
2.2

2.2
3.4
3.9
5.0
5.4
5.4

HP 

-

-
2.0

2.0
2.0

2.0 2.0
2.4 2.2
2.0 2.6
4.0 3.7
4.4 4.0
4.7 4.0

- 2.0

- 2.5

2.3 2.5

2.3 2.5
3.2 3.5
3.5 3.6

- 2.5

- 2.3
2.0 2.3

2.0 2.3
2.5 2.8
3.0 3.0

- 2.3

C)

-

Preamp Bypass
(20-30 ” C) (O-55 ” 

GHz
(Option 003)

GHz
22.0-26.5 

GHz
19.7-22.0 

GHz
12.5-l 9.9 

GHz
6.0-12.7 

GHz (char)
2.7-6.2 

GHz
(Option 001)
1 .O-2.9 

kHz-2.9 
GHz

100 
kHz-1 

kHz
(Option 001, char)
50 

kHz-I 00 

GHz
(Option 003)

Referenced to calibration signal
50 

GHz
22.0-26.5 

GHz
19.7-22.0 

GHz
12.5-l 9.9 

GHz
6.0-12.7 

GHz (char)
2.7-6.2 

GHz
(Option 001)
1 .O-2.9 

kHz-2.9 
GHz

peak variation 100 
kHz-1 

kHz
Option 002 or 003 (Option 001, char)
(preselected) 50 

kHz-100 
GHz

with the HP 712OOC 50 

GHz
12.6-22.0 

GHz
2.7-l 2.8 

GHz
(Option 001)
1 .O-2.9 

kHz-2.9  

GHz
(Option 001)
100 

kHz
100 Hz-l  

GHz
Referenced to calibration signal

100 Hz-1 00 

GHz
12.6-22.0 

GHz
2.7-12.8 

GHz
(Option 001)
1 .O-2.9 

kHz-2.9  
GHz

100 

kHz
(Option 001, char)
100 Hz-l  

dB)

with the HP 71210C peak variation
100 Hz-l 00 

(2 
dB attn)

response Band Variation 

dBm at the preamplifier output
intercept (preamplifier characteristic)
System frequency (10 

+30 

Spectrum Analyzers
Preamplifiers

HP 70620B cont.
Second harmonic



ku (4 lb) nominal
Dimensions l-slot-wide module

78

Weinht
3 years (recommended)
1.8 

rear-

General
Calibration interval

dB  reduction in spectrum analyzer local
oscillator emissions (characteristic)

Front panel connections
The preamplifier output is connected to the spectrum analyzer RF input
with a semi-rigid cable supplied with the preamplifier. There are no  

> 50 

346A/B/C
excess noise source), BNC (f)
+28  V dc out (used to drive HP 

1.3:l1.9:1
1.3:l2.O:l

n (nominal)
Preamp (char) Bypass (char)

Input VSWR
Output VSWR
Excess noise
source drive
Reverse isolation

R (nominal)
SMA (f), 50 

dB/” C (characteristic)
drift

Inputs/outputs
RF input
RF output

Type-N (f), 50  

2 -0.025 
dB

Amplitude temperature
f 0.8 -GHz  
-

0 Hz-2.9  
dBf 1.2  GHz  kHz-2.9  

GHz 2. 5 2.3
Preamplifier frequency (characteristic, included in system frequency
response response)

Band Preamp Bypass
100 

kHz-2.9  
GHz  2. 0 1.6

100 
kHz-2.5  

- 1.6
a calibration
signal

100 
kHz 

GHz  2. 1 1.8
Referenced to 100 Hz-100  

kHz-2.9  
GHz  1. 8 1.4

100 
kHz-2.5  

- 1.4
100 

kHz 

(*dB)
Preamp Bypass

Peak variation 100 Hz-100  

aften)
Band Variation 

dB analyzer 

70621A  cont.
System frequency response

with the HP 711OOC (10 

70620B/70621A

HP 

dBm at preamp output (characteristic)

HP 

t30 
dBm  at preamp output (characteristic)+O 

dB (characteristic)
figure
Third-order intercept
Second harmonic
intercent

c 6 
dB  (nominal)

Preamplifier noise

dB (characteristic)
26 
2 24 

~6
Preamplifier gain

GHz
51

0 Hz-26.5 
GHz

(dB, characteristic)
0 Hz-2.9 

GHz -155

Bypass insertion loss Band

GHz -140
(preselected, Option 002 or Option 003)
10 MHz-2.9

GHz -150
(no preselector)
10 MHz-2.9

GHz -156 -130
10 MHz-2.9

GHz -156 -133
2.0-2.9 

(dBm)
Band Preamp Bypass
10 MHz-2.0

atten,  10 Hz res BW)

DANL 

dB  

71210/L/C
(characteristic)

(0 

712OOA/C
(characteristic)

with the HP 

71100A/C

with the HP 

dBm at the
limited first mixer

Displayed average noise
level (DANL)

with the HP 

5 -10 dB for signals  < 0.5 

dBm at the preamp
output (characteristic)

Spectrum analyzer

5 0 dB for signals  < 1 

+20 V dc
Gain compression

Preamplifier limited

dBm+20 

GHzkHz-2.9  

inout

100 

Power

Maximum dc 

Spectrum Analyzers
Preamplifiers

HP 70621A
Frequency
Frequency range
Amplitude
Maximum safe input



70620B/7062lA
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VERSiON on your analyzer.

HP 

CONFIG  (or MISC. SERVICE) and
ROM 

keys 
= day). Press the MENU hard key,

then soft 

* The ROM version is the firmware date code (YYMMDD,
Y = year, M = month, D 

709OOAlB  local oscillator ROM
versions* between 861015 and 900314

Option 910 extra installation and verification manual
Option 915 service manual, including operation verifi-

cation software

709OOA  local oscillator ROM versions*
850730 or 860203

Option 099 firmware upgrade kit
Required only if this module is being added to an existing

system with HP 

GHz
Option 098 HP 70900A controller board upgrade kit
Required only if this module is being added to an existing

system with HP 

kHz  from 1 
GHz

Extended RF frequency range to 100 
kHz-26.5  
GHz  preamplifier

Option 001100  

709OOAlB  local oscillator ROM
versions* between 861015 and 900314

Option 910 extra installation and verification manual
Option 915 service manual, including operation

verification software

HP 70620B l-26.5 

709OOA  local oscillator ROM versions*
850730 or 860203

Option 099 firmware upgrade kit
Required only if this module is being added to an existing

system with HP 

709OOA controller board upgrade kit
Required only if this module is being added to an existing

system with HP 

GHz preamplifier
Option 098 HP  

kHz-2.9 70621A  100 

Spectrum Analyzers
Preamplifiers

Ordering Information

HP 



PC-
based display option.
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70875A
simplifies microwave noise-figure
measurements. Marker functions
make it easy to read noise figure and
gain for the entire sweep. The friendly
user interface is fully compatible with
systems using the HP 70207B 

GHz.

Measurements are fully program-
mable, so an MMS spectrum analyzer
with the noise-figure measurement
personality is a natural fit for
aerospace, defense, and communi-
cation ATE measurement systems.

Key features
In addition to swept noise figure and
gain measurements, this spectrum
analyzer personality offers test
capability for fast results; noise-figure
and spectrum-analyzer mode-switch-
ing for stray signal detection; and
selectable measurement bandwidths
to directly measure narrowband
devices such as IF/receiver systems. In
addition, the measurement personal-
ity incorporates many features of the
HP 71000 series MMS spectrum
analyzers, including save/recall
functions and memory card reader for
storage of excess noise ratio (ENR)
data tables and limit-line tables.

With its menu-driven interface and
marker functions, the HP  

GHz

The HP 70875A noise-figure measure-
ment personality software adds
noise-figure measurement capability
to the HP 71000 series MMS
spectrum analyzers. Combined with
an HP 346A or 346C noise source
and an HP 70620B preamplifier
module, this measurement person-
ality provides displayed swept
noise-figure and gain measurements
from 10 MHz to 26.5 

70875A

Faster, easier, calibrated noise
figure and gain measurements

Swept noise figure and gain
from 10 MHz to 26.5  

Spectrum Analyzers
Noise-Figure Measurement Personality HP 



7191OA/P
spectrum analyzer

HP 70620B Option 001 preamplifier
HP 346B or 346C noise source

81

7121OC/P,  or 71209A/P,  711OOC/P,  

3.5”inch disk for P model
analyzers, and user ’s guide)

Configuration requirements
HP 

70875A noise figure measurement personality
(includes memory card,  

70875A

HP 

kHz to 3 MHz In 10% increments

20msto1000s

HP 

GHz

1 

3.O:l 12.8 to 26.5  < 
GHz

IF processing
IF bandwidths
Noise averaging

2.2:l 2.9 to 12.8 < 
GHz2.4:l 10 MHz to 2.9 c 

GHz
Input SWR

dB 22.0 to 26.5 < 21 
GHz<18dB 12.8 to 22.0  

GHztl2dB 2.9 to 12.8 
GHzdB 10 MHz to 2.9 <ii 

70910A  RF section
System noise figure

GHz

GHz RF section
10 MHzto Using HP 70909A or
26.5 

MHzto Using HP 70908A
22 

GHz,  measure-
ment bandwidth=3 MHz

Frequency range 10 

band-
width9 MHz
2.9 to 26.5 

GHz,
measurement 

dB

10 MHz to 2.9 

f 0.6 

dB_+ 0.5  
dB

Instrument uncertainty  

dB
Resolution 0.01 

+30 

GHz,  measure-
ment bandwidth9 MHz

Gain measurement
Range 0 to 

dB 2.9 to 26.5 f 0.6 

band-
width=3 MHz

GHz,
measurement 

dB 10 MHz to 2.9 f 0.5 
dB

Instrument uncertainty

dB
Resolution 0.01 

+30 

Spectrum Analyzers
Noise-Figure Measurement Personality

Specifications Ordering Information
Performance
limits

Conditions

Noise figure measurement
Range 0 to 



dB.  Unlike a point-by-point
measurement system, the HP 70000
scalar system sweeps quickly and
provides continuous data. So, you can
quickly characterize switch isolation.

82

switch-
isolation measurements require very
high dynamic range, often more than
90 

GHz.

The system has very high selectivity,
with resolution bandwidths  as narrow
as 10 Hz. High selectivity allows
measurements in the presence of
other signals-a key advantage when
measuring LO-to-RF isolation of a
mixer or the return loss of an active
antenna system. Critical  

dB from 2.7 to
18 

7121OCP  spectrum analyzer.
This gives you a scalar dynamic range
of greater than 130 

dBm with the
modular preamplifier. This lets you
detect extremely low level spurious
signals. Add  a synthesizer to measure
non-linear device characteristics such
as harmonic and intermodulation
distortion.

High dynamic range
By adding a tracking generator, you
get stimulus-response capability  to
measure gain, frequency response,
isolation, and return loss. For
demanding filter rejection measure-
ments, combine an HP 70301A
microwave tracking generator with
the HP 

GHz  or -154 
dBm

at 22 

set

System sensitivity reaches -134  

Ufl 38.8 Hz ST 51.88  38.8  Hz

dB display format using scalar personality).

l RB 

GHz
(150 

dB dynamic range at 18 

7121OCP
spectrum analyzers.

Configure a general-purpose
component test workstation that
provides scalar and signal analysis
measurement capabilities. Just add
a combination of tracking generators,
synthesizers, and power meters.

ivIeasure filter rejection with 130 

71209AP,  and 712OOC/P,  
711OOC/P,

GHz

Scalar software personality

An HP 70000 component test system
makes component and sub-assembly
testing faster and more precise. Three
high-performance systems are avail-
able based on the HP 

@ 18 
dB dynamic range> 130 

GHz

70300A/70301A/70871A

Scalar analysis for
component testing

Tracking generators
100 Hz to 18 

Spectrum Analyzers
Tracking Generator Systems HP 



&

One-button harmonic distortion
measurement

Golden Device function

83

dB
bandwidth
and 

I1

Filter 3 

/ IOIUrD I  GOLIEN 
+

”
I I  

dOl0  r0  
ia PASS20 re0 

SCALRRd0.0.00  

L-t--t_

:.t
iz

RL

Q, and shape factor-at a
single keystroke. Limit lines improve
productivity by providing a simple
PASS or FAIL message when a device
is tested for specified criteria. Flat,
sloped, or point limit lines provide
maximum flexibility. Limit lines can
be saved in internal memory, disk, or
memory card. Use the golden device
function to establish a continuous
pass/fail tolerance band based on a
production device, an especially
useful feature for making real-time
adjustments.

dB
bandwidth, 

GHz

To simplify filter characterization,
high level test routines measure 3 

FRQ 6.285  tl

high-
level routines to simplify your
stimulus-response measurements.
You can measure gain or loss, device
bandwidth, rejection, and return-loss.
To ensure accurate measurements,
the scalar mode leads you through
the proper calibration sequences.
Sequences for transmission thru
calibration and a reflection open/short
calibration are included.

SCALAR RKR 

7039OAl70301A/70871A

Performance and personality
Exceptional performance capabilities
do not have to be complicated. The
HP 708718 scalar personality adds
automatic measurement routines for
component testing and can be ordered
with the HP 70000 system. This
personality orchestrates the test
process and guides you through the
measurement. Testing becomes faster
and easier using the signal mode
and scalar mode included in the
personality.

Signal mode
The signal mode portion of the
personality includes spur-search and
harmonic-distortion routines. Spur
search lets you enter measurement
parameters and lists the frequency
and amplitude of any spurious signal
that meets your specified criteria.
The harmonic-distortion routine
measures the fundamental and its
second and third harmonics. It also
calculates the harmonic-distortion
percentage-all with a single
keystroke.

Scalar mode
The scalar-mode portion of the
personality provides a dedicated
scalar-analyzer interface and  

Spectrum Analyzers
Tracking Generator Systems HP 



lo-lo/day with HP 70310A

8 4

f 5.0 x 10.s/yr  standard, + 1.3 x 1 Freq reference accuracy:  

Dart  7. RE02.comoliance  with MIL-STD 461 B. 
CISPR  publication 11 (1975) and FTZ 1046.

Radiated interference is in  
EMI

467 mm (18.4 inch) 467 mm (18.4 inch)
Conducted and radiated interference is in compliance with 

kHz)
Sidebands

Spurious (max leveled power)
Harmonics

Non-harmonic

Sub-harmonic
RF off residuals

Temperature
Operating
Storage

Weight
Height
Width
length

t75” c
6.9 kg (15.2 lb)
127 mm (5.0 inch)
144 mm (5.7 inch)

Noise sidebands (10 

dBm LO emissions

0 to 50” c
-40 to 

< -65 
dBm tracking< -120 

dBc

none

< -60 
dBc typ)(< -15 dBc < -11 

dBc  typ)
3rd: 

(< -15 dBc  < -7 

dBc  (characteristic)

2nd: 

< -70 
dBc/Hz (characteristic)< -90 

GHzdBm, 6 Q -2 

dB for any setting

NA
NA

f 0.2 5 
5-dB stepsdB in 

dBm
55 

Q -2 dB/” C <i 0.05 
dBf 2.3 

dB total+ 0.8 dB/dB,  f 0.15 
dB.O f 1 

GHzQ 2.7 dB f 0.5 

dB resolution)
NA

dB (0.1 
dBm

11 

\
t14.5 to -66 

t75” c
5.0 kg (11 lb)
127 mm (5.0 inch)
96 mm (3.8 inch)

dBm non-tracking

0 to 55” c
-40 to 

< -80 
dBm tracking< -120 

GHz)
none

dBc (2 GHz-2.9  < -20 
GHz)Hz-2 dBc (20  < -30  

GHz)dBc  (10 MHz-2.9 
dBc  (20 Hz-1 0 MHz)

< -30 
< -25 

dBc< -60 
dBc/Hz

Q-10dBm
< -105 

kHz- 20 

C)

20 Hz 

20-30” dBm (0 dBm. 
wlext  21.4 MHz

-2 
f 5 MHz 

Hz in 1 Hz stepsf 500 

Hz/hr< 3 

dB for any setting

O-l 00%

+ 0.2 5 
IO-dB  stepsdB in 

dBm
70 

@I -10 dB/” C f 0.05 < 
dBf 1.75 

dB total+0.5 dB/dB,  f 0.15 
dBf 0.5 

Q 300 MHzdB 2 0.75 

dB
dB resolution)

0 to -10 
dB (0.01 

dBm
11 

dBm
0 to -91 

10 MHz wlext 21.4 MHz
-10 
f 

Hz stepsf 500 Hz in 1 
Htihr< 3 

C)
Absolute
Flatness
Incremental
Total absolute accuracy
Amplitude drift (characteristic)

Output attenuator range
Repeatability

Amplitude modulation
Depth
Rate

Spectral purity

(20-30” 

r_~~_~
Amplitude control range
Vernier range
Power sweep range
Amplitude accuracy 

~_~_.~  ~_  ~~~_~~~~~~_~~~  
rancle

Maximum leveled oower

+ 15 Hz]

Freq tracking drift
Tracking adjust range
Frea offset  

%span  + 1 refl)  f [(freq x + 15 Hz]%span  + 1 reff) + [(freq x 
GHzGHz 2.7-18 

HP70301A
20 Hz-2.9 

(5 10 MHz synthesized span)

HP 70300A

ouer  the specified temperature range after the system temperatures have stabilized and self-calibration
routines have run.  Characteristics provide useful but non-warranted performance information in the form of nominal values.

Frequency range
Frequency accuracy

70300A/70301A/70871A

Specifications for HP 70300A and HP 70301A
Specifications describe warrantedperformance  

Spectrum Analyzers
Tracking Generator Systems HP 



<130dBm

85

<130dBm
<138dBm

dB>130 
dB>130 
dB>I28  

<ldOdBm
<130dBm

dBm< 138 

dB+ 0.5 
dB>130 
dB>130 
dB>128 

dB  range.2 Dynamic accuracy is the calibrated amplitude accuracy of the system over 90  
GHz  for isolation measurement only.Q 18 dB  LO emission. Up to 120 1 Dynamic range limited by  

dBm< -50 018GHz NA
dBm< -50 GHz NA0 10 

dBm< -129 dBm< -134 82GHz
(dBm  in 10 Hz BW)

dB
Tracking generator feedthrough 

f 0.5 dB+ 0.5 
typ ’

Dynamic accuracy2
dB >50 GHz NAQ 18 

typ ’dB >50 GHz NA0 10 
>119dBdB>I24  GHz8 2.0 

GHzkHz-2  
GHz

300 
kHz-1 

GHz

100 
GHz

2.7-18 

kHz-2  
GHz

300 
kHz-1 

GHz

100 
GHz

2.7-l 8 

kHz-2  
GHz

300 
kHz-1 

GHz

100 
GHz

2.7-18 

kHz-2  
GHz

300 
kHz-1 

R
Scalar dynamic range

NA

100 
85082A 50 

HP70301A
Vector freq range

HP 85081A Hi-Z input
HP 

GHz
with 

GHz
100 Hz-2.9 GHz
100 Hz-22 

kHz-2.9  GHz 50 kHz-2.9  
GHz

50 
kHz-26.5  GHz 50 kHz-22  

GHz
50 GHz

100 Hz-2.9 Scalar  freq range (HP 70300A)

RF system
100 Hz-2.9 

HP71210C/P

Signal freq range

HP71209A/PHP71200UPHP71100C/P

70900A/B.

System Specifications

70900AIB;  TTL
Sweep in (HP 70300A) Sweep ramp from HP  

Sweep  ramp trigger line from HP  
kn.

HSWP in (HP 70300A)
> 100 V/GHz  control voltage. 4.5-10.2 Vdc required. 1.5 

dBm,  40 Vdc
Tune + span in

t20 < 3:1 VSWR. MSDL: dBm,  HOl)  SMA female, -10 to -30 
3:l  VSWR

3.6214 MHz out (HP 70300A Opt.  
< dBm  input level),  < -15 (t 60 MHz typ, HOl) SMA female. For modulation or offset input  

dBc  harmonics (HP 70301A)
3.6214 MHz in (HP 70300A Opt. 

< -25 70300A),  dBc  harmonics (HP  < -30 dBm.  + 1 
dBm

300 MHz out 0 
+2 to -2 + 0.03 MHz. Input level: 

dam input level
300 MHz in 300 
f 2 

dBm  input level (HP 70300A)
2 

t5 < 
dBm,  5 Vdc

21.4 MHz In/out (HP 70301A) For modulation or offset input,  
+20  c 3:1 VSWR MSDL: dBm,  +14.0 +6.0  to GHz  (HP 70301A  only) SMA female, 

dBm, 5 Vdc
LO out, 3-6.6 

+20  2:l  VSWR. MSDL: < dBm  required. +0.5  to r-18.0 RRz SMA female, 
50R  impedance, unless otherwise noted.

Lo In, 3-6.6 

dB
Rear Panel (Applies to HP 70300A and HP 70301A.) All connectors are SMB male,  

< 4.0 
GHz  supplied from HP 70300A

Insertion loss:  

R input Z NA

Low band input
Max input/output: 5 V peak
NA SMA female. 10 MHz-2.9 

mV negative detector.
AM input/output BNC female. 600 

mV negative detector. Use with 0 to -100 
Ma

Use with 0 to -100 
kn BNC female. 1 Ed ALC input BNC female. 10 

atten)dB < 2:1 (0 
atten)dB GHz, (5 1.7:l  from 12.8-i 8  < atten)dB < 3:1 unleveled (0  
atten)dB GHz, (5 1.5:l  from 2.7-12.8  < atten)dB 1.4:l  leveled (10  < 

dBm,  0 Vdc
0 Vdc in dc-coupled mode

VSWR

+20  dBm, Type-N female. MSDL:  +20  

dBm,  20 Vdc unless noted.

Front Panel HP 70300A HP 70301A
RF output Type-N female. MSDL:  

+20  (MSDL)  of 1.5:1  VSWR and with a maximum safe damage level <  

Spectrum Analyzers
Tracking Generator Systems

Input and output characteristics
All inputloutput ports are 50 W impedance with 



7086OA  high-speed controller board upgrade kit
HP 70861A RAM/ROM upgrade kit

86

709OOA
or HP 70900B local oscillator)

HP 

709OOA upgrade kits  (compatible with HP 

709OOAlB  firmware rev. 880901 or later

HP 

70301A.  Requires
HP 

703OOA  or HP 

70871A scalar personality kit
(includes signal mode)
For use with HP 

7OlOOA  power meter
HP 70871A scalar personality kit

HP 

703OOA  RF tracking generator
HP 

7121OC/P  high-sensitivity microwave spectrum
analyzer

HP 70301A microwave tracking generator
HP 

71209A/P microwave  spectrum analyzer or
HP 

70871A  scalar personality kit

High-performance microwave systems
HP 

712OOCYP  microwave spectrum analyzer
HP 70301A microwave tracking generator
HP 

HP 

70871A  scalar personality kit

Mid-performance microwave system

703OOA  RF tracking generator
HP 

711OOC/P  RF spectrum analyzer
HP 

1BP  certificate of calibration and data
Option 871 scalar personality
Option 910 extra user ’s manual
Option 915 service manual set

RF system
HP 

1BN certificate of calibration
Option 

dB input attenuator
Option 098 CPU and RAM/ROM upgrade
Option 099 RAM/ROM upgrade
Option 

1BP  certificate of calibration and data
Option 871 scalar personality
Option 910 extra user ’s manual
Option 915 service manual set

HP 70301A tracking generator
Option 001 delete 55  

1BN certificate of calibration
Option 

RAM/ROM  upgrade
Option 

RAM/ROM  upgrade
Option 099 

703OOA  tracking generator
Option 098 CPU and 

5954-2700).

Modules
HP 

70300A/70301A/70871A

Ordering Information Systems

Three typical component test workstations are configured below.
For complete system ordering information, please see HP 71000
Modular Measurement System Ordering and Configuration
Guide (literature number  

Spectrum Analyzers
Tracking Generator Systems HP 



(b) sweeps
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(a) and
unpreselected 

(b)
Figure 1. Preselected 

(a)

71209AP  system, or by
using the HP 70907B EMIM. None
of these mixers are preselected.

GHz. Any of these may be used
with the HP 

GHz, other
manufacturers provide mixers to
325 

GHz.  Above 110 

GHz, the
HP 11970 series mixers provide opera-
tion to 110 

GHz
For analysis above 75 

GHz
comb signal.

Working above 75  

GHz for broadband signal
analysis, general spurious measure-
ments, component test, and signal
surveillance.

Benefits of the preselected millimeter
configuration include reduced
overload from many signals and
greater dynamic range. The system
is easy to use because you no longer
need to use complicated signal identi-
fication techniques. Anyone familiar
with preselected microwave spectrum
analyzers can quickly and easily
make millimeter measurements.

Figure 1 shows how true signals can
be obscured by displayed multiple and
images in an unpreselected system,
compared to the ease of identifying
true signals in a preselected system.
Both photos are of the same 5 71209AP  system directly supports

a single external mixer. To connect
additional mixers, or to use with other
MMS spectrum analyzer systems,
the HP 70907B external mixer inter-
face module (EMIM) is required.

The HP 11974 mixers make
preselected signal analysis available
to 75 

unpre-
selected HP 11970 series. The
HP 

GHz
(unpreselected)

Millimeter frequencies are easily
analyzed by MMS spectrum analyzers
using either the HP 11974 series
preselected mixers or the  

GHz

HP 11970 series millimeter
mixers to 110 

11974,11970, and 70907

HP 11974 series preselected
millimeter mixers to 75  

Spectrum Analyzers
Millimeter Spectrum Analysis HP 



1 More detailed specifications are given in the HP 709008 Installation and Verification manual.
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dBm+3 
dBm
dBm

0 

dBm
0 
+5 
dBm minimum

dBmc-1 
dBmc-3 
dBmc-7 
dBm
dBm

c-7 
c-5 

dBmc-3 
dB  gain compression level (specification)<l 

dB  increase in conversion loss
dBm

RF input for 1 
c-94  

dBmc-109  
dBmc-1 06 
dBmc-111  

dBmc-1 05 

dBmc-1 12 
dBmc-1 14 
dBmc-1 14 
dBmc-1 16 
dBmc-118 

dB attenuation
dBm  average power)

10 Hz resolution SW, 0 
(+20  ps pulse tl pW peak power with  t250  

GHz0 50 to 75 
GHz0 40 to 60 
GHz0 33 to 50 
GHz0 26 to 40 

O75tollOGHz
Used with HP 11974 mixers
(characteristic)

GHz0 50 to 75 
GHza 40 to 60 
GHza 33 to 50 
GHzIJ 26 to 40 

GHz0 1 8 to 26.5 

d6 gain compression
Used with HP 11970 mixers

GHz
1 
a 50 to 75 

GHz0 40 to 60 
GHz0 33 to 50 
GHzCI 26 to 40 

CI75tollOGHz

Used with HP 11974 mixers

GHza 50 to 75 
GHz0 40 to 60 
GHz0 33 to 50 
GHza 26 to 40 

GHz0 18 to 26.5 

0 Used with HP 11970 mixers
Displayed average noise level
Used with HP 11970 mixers

dBm
Pulse power

+25  0 Used with HP 11974 mixers
dBm+20 0 Used with HP 11970 mixers

GHz
Maximum safe input power (AC average continuous power)

GHz
Other manufacturers ’ mixers2.7 to 325 

GHz
Used with HP 11974 mixers 26.5 to 75 

70907B
Frequency range Tunable in 1 Hz increments

Used with HP 11970 mixers 18to 110  

bv  the HP reolaced  
System1
Affected when an RF section is 

amplitude-
calibrated measurements.

System configuration
The MMS spectrum analyzer provides
the HP 11974 mixers with a swept
LO signal and a tune and span signal.
The HP 11974 mixers return an IF
signal to the spectrum analyzer for
normal IF processing that is equivalent
to the internal spectrum analyzer
modes. The HP 11974 series include a
standalone power supply See the
HP 11974 data sheet (literature
number 5952-2748) for more complete
information.

HP 11970 series mixers (unpreselected)

Specifications

11974,11970, and 70907

Amplitude calibration
Each HP 11974 and 11970 mixer is
characterized for conversion loss versus
frequency Just enter the conversion
loss data into your HP MMS spectrum
analyzer and then make  

Spectrum Analyzers
Millimeter Spectrum Analysis HP 

















































































































































































System  Building Blocks
Configure an instrument or system
for unique applications using
off-the-shelf modules. Schematics
show inputs, outputs, and the
major functional blocks contained
in each module.

167 Customer Support
HP provides product support and
services, including calibration,
performance test software, hotline
support, documentation, and
equipment requirement
information.

Alphabetical and
Numerical Indices

173

Locate products by product model
number or product type.

1

(MMS)  is
an integrated family of test
equipment especially suited for
high performance RF, microwave,
and lightwave applications.
This measurement platform
offers the lowest life cycle cost
when you integrate, support, or
upgrade your test system.

9 Configuration Examples
You can integrate multiple MMS
instruments into a complete
measurement solution. The MMS
platform contributes uniquely to
the success of many programs,
both commercial and military.

13 Instruments
Choose from instruments that
are single modules or multiple
modules configured into systems.
More than 40 different modular
components are available,
including mainframes, displays,
modules, and systems.

114 System Integration
Quickly integrate your test system
using the resources and tools
available. Save development time
using HP ’s custom switch matrixes.
Or design your own modules
using development products and
engineering resources available
from HP and other vendors.

134 

Modular Measurement System
HP 70000 Family

Table of Contents
3 MMS Overview

The HP 70000 modular
measurement system  
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8566B  spectrum analyzer and power meter.

3

7OlOOA power meter
use half the rack space of an HP 

soRwar+are  available
from HP and other manufacturers.
Because the system is open, manufac-
turers and system integrators can
leverage existing hardware and
software by building additional
components of their own.

Quick system configuration
System integrators can quickly
configure modular test systems.
Modularity allows systems of all sizes
to be tailored easily to suit your
requirements. Many special hardware
and software products and services to
customize systems are available from
HP and other vendors, helping reduce
the need to do custom work. Several
design tools and resources are also
available for designing and building
custom modules. Customization can
proceed quickly because the system
architecture is already defined and
many components are available.

MMS benefits

Expanding functionality
Many MMS products are available
today. Choose from more than
40 modules, displays, mainframes,
and standard instrument systems.
MMS functionality continues to
expand with many new products from
HP and other companies introduced
every year.

Smaller than rack-and-stack
Since MMS instruments are smaller
and weigh less than traditional HP-IB
instruments, rack volume is used
more efficiently. A central, shared
display/user interface eliminates
display and front-panel redundancy.
When the display is not needed, it can
be removed from the system, saving
even more space and reducing cost.

4

4 EIA Rack
Heights Saved

With no display, the HP 71210C Option 200 and an HP 

MMS  architecture
MMS is a modular architecture
with a well-defined environment
optimized for RF and microwave
instrumentation. It addresses the
industry need for downsized,
modular instrumentation that can
share common system components.
Numerous off-the-shelf system
components--including mainframes,
modules, and  

(MMS) is the high performance
instrument system that provides
the lowest life-cycle cost for high
frequency test systems, from RF
and microwave to lightwave. The
MMS helps you reduce cost, save
time, and minimize risk when
integrating, using, supporting, or
upgrading measurement systems.
Test systems can be optimized by
combining MMS with other systems.

Introduction

The microwave standard
The modular measurement system



kHz switched power supply
reduces module-to-module
interference.

02,06  and
RE02 conducted and radiated limits.
In addition, the close proximity of
modules also requires that close-field
EMC levels be characterized to ensure
system integrity. HP modules pass a
total of 18 standard tests.

MMS features ensure good EMC characteristics at high frequencies.

The mainframe provides the
environment that allows modules
to comply with MIL-STD 461
radiated and conducted limits.
MMS modules are housed in
shielded enclosures. When
a module is inserted into the
mainframe, the rear connector is
completely enclosed by metal to
reduce radiated emissions and
susceptibility

The module is grounded to the
mainframe with special grounding
points to reduce emissions. The
40 

CSOl,  

526,527/1979;
FCC Part 15 Subpart J, Class B; and
MIGSTD 461B  

FI’Z 

(EMC)  is critical to achieve high
performance in instrumentation.
It is particularly important at
microwave frequencies, where
systems include both high power
sources and sensitive spectrum
analyzers measuring low level signals.
The system MMS mainframe meets
VDE B (0871);  

MMS  Overview

Designed for performance

EMC at microwave frequencies
Good electromagnetic compatibility



RF instruments.
MM8instrumente  and 

analogusingvXr  digital and 
both standards,

Test  Equipment takes
advantage of  

(IEEE-488),  yet each has a high
speed internal bus. Both systems
can be tied to a common 10 MHz
clock reference and both use
common trigger signal levels.

Thie Westinghouse  Downsized
Automatic 

VXIbus
Combining MMS with other instru-
ments based on open standards lets
you configure systems with optimal
price and performance. For example,
you can choose MMS for RF and
microwave test requirements and
HP VXI for low-frequency analog
and digital needs.

HP MMS and VXIbus were designed
for compatibility in systems. They
share a common I/O interface

(40 inch-pounds).
The complete module system is
designed for over 500 insertion cycles.

Compatibility with  

MMS Overview

Rugged performance

Many systems require rugged
performance, but not all operating
environments are as benign as the
typical office space. The MMS
platform is prepared for this. Its
mechanical design allows compliance
with vibration and shock require-
ments of MILT-28800E Type III
Class 3 for most MMS systems.
(A few exceptions meet Class 5 only.)

Modularity provides many challenges
for ruggedness. But the MMS module
is held firmly in place with a
V-grove at the front and a guide pin
on the rear. The blackplane design
completely protects all connector
pins from damage without requiring
special care during module installa-
tion. (When the module is not
installed, connector pins are
completely protected against static
discharge.) A two-position latching
system firmly holds the module in
place. Although significant torque is
not required to install a module, the
latching system will handle over
4.5 newton-meters  



to any
instrument in the system. It then
takes on the personality of that
instrument. You operate the instru-
ment with 14 easy-to-use softkeys,
and you can view measurement data
just as you would on a standalone
instrument. In fact, you can view
measurement data from up to four
different instruments while control-
ling one, all simultaneously! This is
helpful for verifying system perfor-
mance when the system is being set
up, upgraded, modified, or tested.

The convenient central display has 14 easy-to-use softkeys.

Optional display
You can choose to exclude the
display from the final test system; it
is still available if you need it later
for system upgrades or for trouble-
shooting a device under test. Simply
connect the display into the system
with the MSIB cable and you have
full access to all the display capability.
Disconnect the display from the
system when you ’re finished and
move it to another system.

Include the MMS display in your system only when you need it.

6

MMS  Overview

Versatile display
The display is an important
component of an automated system.
It saves time when you are developing
measurement algorithms or debug-
ging software because it gives instant
feedback about what the instrument
is doing. The display is used in
manufacturing or depot tests that
require real-time measurements,
such as those used to manually
adjust a filter.

With just a couple of keystrokes,
the display can be assigned 



RIMS Overview

Operation from a distance
MMS allows instruments to be
separated by large distances and
operated from one or more locations.
Operation from a distance is especi-
ally important when instruments
must be located in environments that
are not suited for an operator, such as
atop a radio tower or in a test chamber
with high electromagnetic fields.

The illustration shows an MMS
system monitoring several satellite
earth ground stations with a distance
of up to 1.0 km between each station.
A central display allows an operator
to monitor any one of the satellite
stations from a convenient location.
Up to four stations can be simulta-
neously monitored with this one
display It takes just a couple of
keystrokes to quickly switch and
monitor four other stations. In each
station a local display also can be
used to monitor the local station or
any other station.

Using the MMS display, you can measure four instruments simultaneously.

Operate several instruments over long distances using a central, local display.



& Development
Hamilton Software, Inc.
Packard-Hughes Interconnect

An open standard
MMS is an open standard worldwide,
controlled by a consortium of test
equipment manufacturers and system
integrators. Patents have been
dedicated to the public, and anyone
can build into the system without
license or fee requirements.

The MMS Consortium was formed
to develop and control the MMS
specification. Each member has one
vote on all Consortium matters,
ensuring equal representation across
the industry. The Consortium has
published specifications for MMS
that is optimal for RF and microwave
instrumentation.

MMS is an open, international
standard controlled by a consortium
of industry members.

8

h&tin information
Systems Company
Martin Communications Ply. Ltd.
Microsource. Inc.
Northrop Grumman Corp.
Tern Technology, Inc.
Associates
Advanced Manufacturing

Aerotlex  Laboratories, Inc.
GEC-Marconi Avionics Ltd.
Hewlett-Packard Company
Lockheed 

Comslron  D ivision of

(CEE).

Member companies

(BSTF),  which requires
rugged equipment, and in the depot
test Commercial Equivalent  

(IFI’E) program:
in the vehicle-mounted Base Shop
Test Facility  (TISS)  program and Martin

Marietta ’s LANTIRN program.

MMS: RF-to-lightwave instrumentation for commercial
and defense applications

MMS is also deployed in both the
military and commercial versions of
the U.S. Army Integrated Family of
Test Equipment  

(CASS)  program, and it is
included in the core CASS system.
A MATE module for USAF programs
is available for spectrum analyzer
systems. It is used in the USAF
TEWS (Tactical Electronic Warfare
System) Intermediate Support
System 

DOD  programs. MMS is the
central architecture for the RF
suite portions of the U.S. Navy
Consolidated Automated Support
System 

MMS Overview

Widespread acceptance
MMS is accepted worldwide in both
commercial and defense industries.
More than 7,000 MMS mainframes
have been sold-about half of them
outside the U.S.-and over 75% of
them to commercial customers. In
the last five years MMS also has been
chosen for nearly every major U.S.
Defense ATE program containing
RF and microwave instrumentation.

MMS in defense ATE
Size, performance, ruggedness, and
breadth of product offering make
MMS ideal for defense ATE appli-
cations. It is used in a number of
U.S. 



(LANTIRN)  that Lockheed
Martin Information Systems
Company developed and supplied
to the U.S. Air Force.

9

MATE-
compatible support system for the
Low Altitude Navigation and
Targeting Infrared Ranging System
for Night 

(CLASS),
selected MMS for the CASS RF suite
of instrumentation. CASS meets
the Navy ’s requirement for a test
system capable of supporting and
maintaining any existing or future
measurement scenario. Modularity
gives the system greater test
compatibility, lower price, more
logistic flexibility, and the capability
to insert new technology to accom-
modate future needs.

LANTIRN
Modular measurement system
equipment is used in the 

(TISS).  The
open architecture of MMS allowed a
third party, Tern Technology, to design
and produce a key component of the
system, a radar receiver module, that
was not commercially available.

CASS
The Automated Systems Department
of Lockheed Martin, prime contractor
for the U.S. Navy ’s Consolidated
Automated Support System  

IFTE ’s
intermediate, depot, and commercial
equivalent development systems.
Instrument performance and ease of
support were key factors in the
decision to incorporate MMS.

TISS
McDonnell-Douglas and Honeywell,
Inc., have provided MMS to the U.S.
Air Force for the TEWS (Tactical
Electronic Warfare System) Inter-
mediate Support System  

(IFI’E)
program. MMS is a part of 

Configuration Example:
Aerospace/Defense ATE Systems

The modular measurement system
is an industry standard used
successfully in many large
aerospaceldefense programs.

IFTE
Northrop Grumman Corporation has
provided MMS products to the U.S.
Army as a part of the Integrated
Family of Test Equipment  



WUT).

10

application-
specific custom switch matrixes,
application software, distributed
processing, and network techniques.

Dual-channel
test station for a
transparent
communication
satellite payload

In the photograph of the
test station, the custom
interface matrix is located
at the top of the taller rack.
Immediately below are
two HP 70340A micro-
wave sources, two
HP 70620B preamplifiers,
and the microwave-related
modules for two
HP 71910A receivers.
(The two local oscillators
are located in the display
mainframe. The other
modules are arranged as
one channel per main-
frame.) The receiver IF
sections are located at the
bottom of the rack above
the four HP 70100A power
meter modules. Located
above and connected to
the IF sections are the two
HP 89410A vector signal
analyzers for receiver
IF signal processing.
The shorter rack is a
calibration cart used to
provide remote calibration
through the long cables
that connect to the unit
under test 

single-
rack solution was most desirable, and
the need to combine dual channels in

a single rack posed a significant
challenge. In designing this system,
HP met the challenge by taking
advantage of the comparatively
smaller size of MMS.

High performance instruments can
lose their competitive edge through
degradation from the systemization
process. Degradation can arise from
interference between instruments,
from cable losses, or from the inter-
actions of long cabling. At microwave
frequencies, the degradation can
increase. In this satellite payload
test system, the excellent EM1
performance of MMS ensured the
integrity of the system design
against interference problems.
The modularity of MMS allowed
concentration of microwave modules
near the interface panel, minimizing
the effects of RF cabling.

System configuration
An HP sales representative can help
you configure the best solution for
your specific application. HP ’s broad
base of MMS offerings includes
off-the-shelf modules,  

(VSA). The VSA
processes the receiver IF using phase
information to measure group delay,
AM to PM conversion, and so forth.

Throughput requirements called for a
dual-channel test system (except for
two-tone tests), which increased the
amount of equipment required for the
system. However, the manufacturing
process required a mobile tester that
could be moved along with the satel-
lite payload as it progressed through
various test stages. Thus a 

I/Q demodulated outputs
connected to the HP 89410A vector
signal analyzer  

Configuration Example:
Satellite Test System

Satellite communications
payload test system

A family of satellite payload test
systems meet the testing require-
ments for communication satellite
payloads in a manufacturing environ-
ment. The systems are designed to
maximize the use of standard test
equipment, offering the maximum
test capability at a minimum cost.

Each system is custom-designed for
the specific testing requirements of
a given satellite type and manufac-
turer ’s process. The system includes
a custom interface panel with
supporting signal routing and
conditioning hardware that simplifies
connection to the payload and
provides for system calibration while
maintaining measurement integrity.
The HP 70611A switch driver is used
to control the interface. This small,
one-slot switch/attenuator driver
provides control of even the most
complex switches. Its MMS user
interface allows easy labeling of
each signal routing pattern, which
simplifies manual operation.

The system shown here is for testing
analog transparent payloads. Many
measurements have been enhanced
by using the wide bandwidth capabil-
ity of the HP 71910A receiver with
its analog 



(AoA) performance with
standard, readily available modules.

Support worldwide
All HP manufactured modules are
designed and built to our high quality
standards, documented fully, and
supported by HP service centers
worldwide.

System configuration
An HP sales representative can help
MMS hardware for your specific
receiver application.

11

The  superior amplitude and phase
stability of the MMS RF and IF
modules allow state-of-the-art angle
of arrival 

ARGOSystems partially a function of the number of
in the custom part of the design, elements (channels). A key feature of
and thus allowed the system to be this system is the ability to readily
integrated in less time than a full add channels, thereby increasing
custom receiver. spatial resolution performance.

High performance off the shelf

_

Superior time to market Flexible through modularity
Available standard modules as well Spatial resolution of an interferome-
as module development products ter-based direction-finding system is
assisted both HP and 

,,..  

&do

RF&dm
7womHP  

F

SecI6on
HP7emM

RF 

F
RFsouFon
HF7ooobA

ARGOSystems to
leverage the efforts of its engineering
staff. Engineers did not expend effort
on the analog or control sections of
the system. They were able to focus
primarily on the digital signal
processing capability that is the
core of their contribution.

off-the-
shelf modular components provided
the performance needed at a minimal
cost, and allowed  

The  availability of standard,  

ARGOSystems,
Inc., of Sunnyvale, CA, as a develop-
ment platform for custom receivers
that would allow rapid configuration
and evaluation of new designs.

Competitive cost

ARGOSystems

This MMS-based RF and microwave
scanning direction-finding receiver
system combines standard MMS
products, HP custom engineered
modules, and the system designer ’s
hardware and software to offer a
commercially available system that
met the goals of competitive cost,
lower development time, high
performance, ease of support, and
flexibility of configuration. The system
was envisioned by  

Configuration Example:
Direction-Finding Receiver

Hardware block diagram of a
direction-finding receiver
developed by  



HP’s broad
base of MMS offerings include

l off-the-shelf modules
l application-specific custom

switch matrixes
l application software, distributed

processing, data storage and
retrieval, and networking
techniques.

12

misert4wtsylB$em.

Lower hardware cost
Because the MMS eliminates
redundant electronics, significant
cost savings have been realized.
The total price of the MMS version
is approximately 80% of the earlier
rack-and-stack system.

System configuration
An HP sales representative can help
you configure the best solution for
your specific application.  

custom-deeipnedthie 
l/4 reduction in reck space
for 

allowed  abenefits  Ml&S  

Configuration Example:
Mixer Test System

This example of a mixer test system
illustrates the space savings,
improved test throughput, and
reduced cost you can achieve by
exploiting the MMS. The example
shows an upgraded mixer test station
currently used on one of two full,
five-foot rack cabinets. It used
HP 8340B synthesizers to provide
mixer stimulus and an HP 8566B
spectrum analyzer to measure
mixer response.

Higher performance in a
downsized package
Generally, the MMS requires less
rack space to implement function-
ality. In this case, the entire MMS
system takes one fourth the rack
space of the rack-and-stack version.
For example, the HP 8340Bs are full
rack width instruments. The MMS
system uses an HP 70300A RF
tracking generator combined with
an HP 70900B local oscillator to
provide an offset signal stimulus
in one half the rack space.

The original system required a
controller to support the system
software, whereas the MMS upgrade
uses the LO microprocessor to run a
downloaded version of the same code
without requiring a computer.

Enhanced throughput
System test throughput has been
increased by using a tracking
generator/spectrum analyzer
combination rather than the
synthesizer/spectrum analyzer
combination used before. The
concept required the synthesizer
and spectrum analyzer to tune to
each frequency point, lock, and
then measure. If the test program
required many frequency points
across the band of interest to fully
characterize the mixer, testing
was slow. The tracking generator/
spectrum analyzer combination
has decreased the test time.



System  Building Blocks
Configure an instrument or system
for unique applications using
off-the-shelf modules. Schematics
show inputs, outputs, and the
major functional blocks contained
in each module.

167 Customer Support
HP provides product support and
services, including calibration,
performance test software, hotline
support, documentation, and
equipment requirement
information.

Alphabetical and
Numerical Indices

173

Locate products by product model
number or product type.

1

(MMS)  is
an integrated family of test
equipment especially suited for
high performance RF, microwave,
and lightwave applications.
This measurement platform
offers the lowest life cycle cost
when you integrate, support, or
upgrade your test system.

9 Configuration Examples
You can integrate multiple MMS
instruments into a complete
measurement solution. The MMS
platform contributes uniquely to
the success of many programs,
both commercial and military.

13 Instruments
Choose from instruments that
are single modules or multiple
modules configured into systems.
More than 40 different modular
components are available,
including mainframes, displays,
modules, and systems.

114 System Integration
Quickly integrate your test system
using the resources and tools
available. Save development time
using HP ’s custom switch matrixes.
Or design your own modules
using development products and
engineering resources available
from HP and other vendors.
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The HP 70000 modular
measurement system  
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8566B  spectrum analyzer and power meter.

3

7OlOOA power meter
use half the rack space of an HP 

soRwar+are  available
from HP and other manufacturers.
Because the system is open, manufac-
turers and system integrators can
leverage existing hardware and
software by building additional
components of their own.

Quick system configuration
System integrators can quickly
configure modular test systems.
Modularity allows systems of all sizes
to be tailored easily to suit your
requirements. Many special hardware
and software products and services to
customize systems are available from
HP and other vendors, helping reduce
the need to do custom work. Several
design tools and resources are also
available for designing and building
custom modules. Customization can
proceed quickly because the system
architecture is already defined and
many components are available.

MMS benefits

Expanding functionality
Many MMS products are available
today. Choose from more than
40 modules, displays, mainframes,
and standard instrument systems.
MMS functionality continues to
expand with many new products from
HP and other companies introduced
every year.

Smaller than rack-and-stack
Since MMS instruments are smaller
and weigh less than traditional HP-IB
instruments, rack volume is used
more efficiently. A central, shared
display/user interface eliminates
display and front-panel redundancy.
When the display is not needed, it can
be removed from the system, saving
even more space and reducing cost.

4

4 EIA Rack
Heights Saved

With no display, the HP 71210C Option 200 and an HP 

MMS  architecture
MMS is a modular architecture
with a well-defined environment
optimized for RF and microwave
instrumentation. It addresses the
industry need for downsized,
modular instrumentation that can
share common system components.
Numerous off-the-shelf system
components--including mainframes,
modules, and  

(MMS) is the high performance
instrument system that provides
the lowest life-cycle cost for high
frequency test systems, from RF
and microwave to lightwave. The
MMS helps you reduce cost, save
time, and minimize risk when
integrating, using, supporting, or
upgrading measurement systems.
Test systems can be optimized by
combining MMS with other systems.

Introduction

The microwave standard
The modular measurement system



kHz switched power supply
reduces module-to-module
interference.

02,06  and
RE02 conducted and radiated limits.
In addition, the close proximity of
modules also requires that close-field
EMC levels be characterized to ensure
system integrity. HP modules pass a
total of 18 standard tests.

MMS features ensure good EMC characteristics at high frequencies.

The mainframe provides the
environment that allows modules
to comply with MIL-STD 461
radiated and conducted limits.
MMS modules are housed in
shielded enclosures. When
a module is inserted into the
mainframe, the rear connector is
completely enclosed by metal to
reduce radiated emissions and
susceptibility

The module is grounded to the
mainframe with special grounding
points to reduce emissions. The
40 

CSOl,  

526,527/1979;
FCC Part 15 Subpart J, Class B; and
MIGSTD 461B  

FI’Z 

(EMC)  is critical to achieve high
performance in instrumentation.
It is particularly important at
microwave frequencies, where
systems include both high power
sources and sensitive spectrum
analyzers measuring low level signals.
The system MMS mainframe meets
VDE B (0871);  

MMS  Overview

Designed for performance

EMC at microwave frequencies
Good electromagnetic compatibility



RF instruments.
MM8instrumente  and 

analogusingvXr  digital and 
both standards,

Test  Equipment takes
advantage of  

(IEEE-488),  yet each has a high
speed internal bus. Both systems
can be tied to a common 10 MHz
clock reference and both use
common trigger signal levels.

Thie Westinghouse  Downsized
Automatic 

VXIbus
Combining MMS with other instru-
ments based on open standards lets
you configure systems with optimal
price and performance. For example,
you can choose MMS for RF and
microwave test requirements and
HP VXI for low-frequency analog
and digital needs.

HP MMS and VXIbus were designed
for compatibility in systems. They
share a common I/O interface

(40 inch-pounds).
The complete module system is
designed for over 500 insertion cycles.

Compatibility with  

MMS Overview

Rugged performance

Many systems require rugged
performance, but not all operating
environments are as benign as the
typical office space. The MMS
platform is prepared for this. Its
mechanical design allows compliance
with vibration and shock require-
ments of MILT-28800E Type III
Class 3 for most MMS systems.
(A few exceptions meet Class 5 only.)

Modularity provides many challenges
for ruggedness. But the MMS module
is held firmly in place with a
V-grove at the front and a guide pin
on the rear. The blackplane design
completely protects all connector
pins from damage without requiring
special care during module installa-
tion. (When the module is not
installed, connector pins are
completely protected against static
discharge.) A two-position latching
system firmly holds the module in
place. Although significant torque is
not required to install a module, the
latching system will handle over
4.5 newton-meters  



to any
instrument in the system. It then
takes on the personality of that
instrument. You operate the instru-
ment with 14 easy-to-use softkeys,
and you can view measurement data
just as you would on a standalone
instrument. In fact, you can view
measurement data from up to four
different instruments while control-
ling one, all simultaneously! This is
helpful for verifying system perfor-
mance when the system is being set
up, upgraded, modified, or tested.

The convenient central display has 14 easy-to-use softkeys.

Optional display
You can choose to exclude the
display from the final test system; it
is still available if you need it later
for system upgrades or for trouble-
shooting a device under test. Simply
connect the display into the system
with the MSIB cable and you have
full access to all the display capability.
Disconnect the display from the
system when you ’re finished and
move it to another system.

Include the MMS display in your system only when you need it.

6

MMS  Overview

Versatile display
The display is an important
component of an automated system.
It saves time when you are developing
measurement algorithms or debug-
ging software because it gives instant
feedback about what the instrument
is doing. The display is used in
manufacturing or depot tests that
require real-time measurements,
such as those used to manually
adjust a filter.

With just a couple of keystrokes,
the display can be assigned 



RIMS Overview

Operation from a distance
MMS allows instruments to be
separated by large distances and
operated from one or more locations.
Operation from a distance is especi-
ally important when instruments
must be located in environments that
are not suited for an operator, such as
atop a radio tower or in a test chamber
with high electromagnetic fields.

The illustration shows an MMS
system monitoring several satellite
earth ground stations with a distance
of up to 1.0 km between each station.
A central display allows an operator
to monitor any one of the satellite
stations from a convenient location.
Up to four stations can be simulta-
neously monitored with this one
display It takes just a couple of
keystrokes to quickly switch and
monitor four other stations. In each
station a local display also can be
used to monitor the local station or
any other station.

Using the MMS display, you can measure four instruments simultaneously.

Operate several instruments over long distances using a central, local display.



& Development
Hamilton Software, Inc.
Packard-Hughes Interconnect

An open standard
MMS is an open standard worldwide,
controlled by a consortium of test
equipment manufacturers and system
integrators. Patents have been
dedicated to the public, and anyone
can build into the system without
license or fee requirements.

The MMS Consortium was formed
to develop and control the MMS
specification. Each member has one
vote on all Consortium matters,
ensuring equal representation across
the industry. The Consortium has
published specifications for MMS
that is optimal for RF and microwave
instrumentation.

MMS is an open, international
standard controlled by a consortium
of industry members.

8

h&tin information
Systems Company
Martin Communications Ply. Ltd.
Microsource. Inc.
Northrop Grumman Corp.
Tern Technology, Inc.
Associates
Advanced Manufacturing

Aerotlex  Laboratories, Inc.
GEC-Marconi Avionics Ltd.
Hewlett-Packard Company
Lockheed 

Comslron  D ivision of

(CEE).

Member companies

(BSTF),  which requires
rugged equipment, and in the depot
test Commercial Equivalent  

(IFI’E) program:
in the vehicle-mounted Base Shop
Test Facility  (TISS)  program and Martin

Marietta ’s LANTIRN program.

MMS: RF-to-lightwave instrumentation for commercial
and defense applications

MMS is also deployed in both the
military and commercial versions of
the U.S. Army Integrated Family of
Test Equipment  

(CASS)  program, and it is
included in the core CASS system.
A MATE module for USAF programs
is available for spectrum analyzer
systems. It is used in the USAF
TEWS (Tactical Electronic Warfare
System) Intermediate Support
System 

DOD  programs. MMS is the
central architecture for the RF
suite portions of the U.S. Navy
Consolidated Automated Support
System 

MMS Overview

Widespread acceptance
MMS is accepted worldwide in both
commercial and defense industries.
More than 7,000 MMS mainframes
have been sold-about half of them
outside the U.S.-and over 75% of
them to commercial customers. In
the last five years MMS also has been
chosen for nearly every major U.S.
Defense ATE program containing
RF and microwave instrumentation.

MMS in defense ATE
Size, performance, ruggedness, and
breadth of product offering make
MMS ideal for defense ATE appli-
cations. It is used in a number of
U.S. 



(LANTIRN)  that Lockheed
Martin Information Systems
Company developed and supplied
to the U.S. Air Force.

9

MATE-
compatible support system for the
Low Altitude Navigation and
Targeting Infrared Ranging System
for Night 

(CLASS),
selected MMS for the CASS RF suite
of instrumentation. CASS meets
the Navy ’s requirement for a test
system capable of supporting and
maintaining any existing or future
measurement scenario. Modularity
gives the system greater test
compatibility, lower price, more
logistic flexibility, and the capability
to insert new technology to accom-
modate future needs.

LANTIRN
Modular measurement system
equipment is used in the 

(TISS).  The
open architecture of MMS allowed a
third party, Tern Technology, to design
and produce a key component of the
system, a radar receiver module, that
was not commercially available.

CASS
The Automated Systems Department
of Lockheed Martin, prime contractor
for the U.S. Navy ’s Consolidated
Automated Support System  

IFTE ’s
intermediate, depot, and commercial
equivalent development systems.
Instrument performance and ease of
support were key factors in the
decision to incorporate MMS.

TISS
McDonnell-Douglas and Honeywell,
Inc., have provided MMS to the U.S.
Air Force for the TEWS (Tactical
Electronic Warfare System) Inter-
mediate Support System  

(IFI’E)
program. MMS is a part of 

Configuration Example:
Aerospace/Defense ATE Systems

The modular measurement system
is an industry standard used
successfully in many large
aerospaceldefense programs.

IFTE
Northrop Grumman Corporation has
provided MMS products to the U.S.
Army as a part of the Integrated
Family of Test Equipment  



WUT).
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application-
specific custom switch matrixes,
application software, distributed
processing, and network techniques.

Dual-channel
test station for a
transparent
communication
satellite payload

In the photograph of the
test station, the custom
interface matrix is located
at the top of the taller rack.
Immediately below are
two HP 70340A micro-
wave sources, two
HP 70620B preamplifiers,
and the microwave-related
modules for two
HP 71910A receivers.
(The two local oscillators
are located in the display
mainframe. The other
modules are arranged as
one channel per main-
frame.) The receiver IF
sections are located at the
bottom of the rack above
the four HP 70100A power
meter modules. Located
above and connected to
the IF sections are the two
HP 89410A vector signal
analyzers for receiver
IF signal processing.
The shorter rack is a
calibration cart used to
provide remote calibration
through the long cables
that connect to the unit
under test 

single-
rack solution was most desirable, and
the need to combine dual channels in

a single rack posed a significant
challenge. In designing this system,
HP met the challenge by taking
advantage of the comparatively
smaller size of MMS.

High performance instruments can
lose their competitive edge through
degradation from the systemization
process. Degradation can arise from
interference between instruments,
from cable losses, or from the inter-
actions of long cabling. At microwave
frequencies, the degradation can
increase. In this satellite payload
test system, the excellent EM1
performance of MMS ensured the
integrity of the system design
against interference problems.
The modularity of MMS allowed
concentration of microwave modules
near the interface panel, minimizing
the effects of RF cabling.

System configuration
An HP sales representative can help
you configure the best solution for
your specific application. HP ’s broad
base of MMS offerings includes
off-the-shelf modules,  

(VSA). The VSA
processes the receiver IF using phase
information to measure group delay,
AM to PM conversion, and so forth.

Throughput requirements called for a
dual-channel test system (except for
two-tone tests), which increased the
amount of equipment required for the
system. However, the manufacturing
process required a mobile tester that
could be moved along with the satel-
lite payload as it progressed through
various test stages. Thus a 

I/Q demodulated outputs
connected to the HP 89410A vector
signal analyzer  

Configuration Example:
Satellite Test System

Satellite communications
payload test system

A family of satellite payload test
systems meet the testing require-
ments for communication satellite
payloads in a manufacturing environ-
ment. The systems are designed to
maximize the use of standard test
equipment, offering the maximum
test capability at a minimum cost.

Each system is custom-designed for
the specific testing requirements of
a given satellite type and manufac-
turer ’s process. The system includes
a custom interface panel with
supporting signal routing and
conditioning hardware that simplifies
connection to the payload and
provides for system calibration while
maintaining measurement integrity.
The HP 70611A switch driver is used
to control the interface. This small,
one-slot switch/attenuator driver
provides control of even the most
complex switches. Its MMS user
interface allows easy labeling of
each signal routing pattern, which
simplifies manual operation.

The system shown here is for testing
analog transparent payloads. Many
measurements have been enhanced
by using the wide bandwidth capabil-
ity of the HP 71910A receiver with
its analog 



(AoA) performance with
standard, readily available modules.

Support worldwide
All HP manufactured modules are
designed and built to our high quality
standards, documented fully, and
supported by HP service centers
worldwide.

System configuration
An HP sales representative can help
MMS hardware for your specific
receiver application.
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The  superior amplitude and phase
stability of the MMS RF and IF
modules allow state-of-the-art angle
of arrival 

ARGOSystems partially a function of the number of
in the custom part of the design, elements (channels). A key feature of
and thus allowed the system to be this system is the ability to readily
integrated in less time than a full add channels, thereby increasing
custom receiver. spatial resolution performance.

High performance off the shelf

_

Superior time to market Flexible through modularity
Available standard modules as well Spatial resolution of an interferome-
as module development products ter-based direction-finding system is
assisted both HP and 

,,..  

&do

RF&dm
7womHP  

F

SecI6on
HP7emM

RF 

F
RFsouFon
HF7ooobA

ARGOSystems to
leverage the efforts of its engineering
staff. Engineers did not expend effort
on the analog or control sections of
the system. They were able to focus
primarily on the digital signal
processing capability that is the
core of their contribution.

off-the-
shelf modular components provided
the performance needed at a minimal
cost, and allowed  

The  availability of standard,  

ARGOSystems,
Inc., of Sunnyvale, CA, as a develop-
ment platform for custom receivers
that would allow rapid configuration
and evaluation of new designs.

Competitive cost

ARGOSystems

This MMS-based RF and microwave
scanning direction-finding receiver
system combines standard MMS
products, HP custom engineered
modules, and the system designer ’s
hardware and software to offer a
commercially available system that
met the goals of competitive cost,
lower development time, high
performance, ease of support, and
flexibility of configuration. The system
was envisioned by  

Configuration Example:
Direction-Finding Receiver

Hardware block diagram of a
direction-finding receiver
developed by  



HP’s broad
base of MMS offerings include

l off-the-shelf modules
l application-specific custom

switch matrixes
l application software, distributed

processing, data storage and
retrieval, and networking
techniques.

12

misert4wtsylB$em.

Lower hardware cost
Because the MMS eliminates
redundant electronics, significant
cost savings have been realized.
The total price of the MMS version
is approximately 80% of the earlier
rack-and-stack system.

System configuration
An HP sales representative can help
you configure the best solution for
your specific application.  

custom-deeipnedthie 
l/4 reduction in reck space
for 

allowed  abenefits  Ml&S  

Configuration Example:
Mixer Test System

This example of a mixer test system
illustrates the space savings,
improved test throughput, and
reduced cost you can achieve by
exploiting the MMS. The example
shows an upgraded mixer test station
currently used on one of two full,
five-foot rack cabinets. It used
HP 8340B synthesizers to provide
mixer stimulus and an HP 8566B
spectrum analyzer to measure
mixer response.

Higher performance in a
downsized package
Generally, the MMS requires less
rack space to implement function-
ality. In this case, the entire MMS
system takes one fourth the rack
space of the rack-and-stack version.
For example, the HP 8340Bs are full
rack width instruments. The MMS
system uses an HP 70300A RF
tracking generator combined with
an HP 70900B local oscillator to
provide an offset signal stimulus
in one half the rack space.

The original system required a
controller to support the system
software, whereas the MMS upgrade
uses the LO microprocessor to run a
downloaded version of the same code
without requiring a computer.

Enhanced throughput
System test throughput has been
increased by using a tracking
generator/spectrum analyzer
combination rather than the
synthesizer/spectrum analyzer
combination used before. The
concept required the synthesizer
and spectrum analyzer to tune to
each frequency point, lock, and
then measure. If the test program
required many frequency points
across the band of interest to fully
characterize the mixer, testing
was slow. The tracking generator/
spectrum analyzer combination
has decreased the test time.



VXIbus  or other instrument
platforms.

Single-Module Instruments

Multiple-Module Instrument Systems

Standard systems may have several slots available.
You can easily add other modules.

Multiple-Instrument Workstations

Combine systems and modules  by plugging modules into
empty slots. Add mainframes and displays as needed.

14

70205A,  or 70207B) is required. Any
module can be located in any slot.

For R&D or manufacturing, you
can use these instruments alone, or
configure them into multiple-
instrument workstations. For
automated manufacturing or
integrated solutions, you can control
the workstations via computer over
the HP-IB. For large or complex tasks,
you can combine MMS instruments
with 

70004A,

70004A)
for power, cooling, EMC protection,
and communication bus. For manual
operation, a display (HP 

Instruments

This section describes the wide variety
of MMS instruments. Each fully
specified, individual instrument
provides high performance capability
in either single-module or multiple-
module packages.

Single-module instruments require a
mainframe (HP 70001A or  



lE2 provides an internal
multimode pulse modulation source
with variable pulse rates, widths,
and delays. A new pulse modulator
provides excellent pulse flatness and
level accuracy while minimizing
overshoot, ringing, and video
feedthrough.

The high index FM provides extra
capability for testing telemetry and
other wide deviation systems. Simul-
taneous use of log AM and pulse
modulation allows simulation of
scanning emitters in EW simulations.
Log AM can also be used to sweep
output power accurately and linearly
for use in amplitude compression
tests. All modulations are completely
independent, enabling simultaneous
use without degradation of any
performance parameter.

15

(< 10 ns rise

and fall), high fidelity pulse modula-
tion. Option 

DUTs  or
test scenarios.

You can generate complex, real-world
signals using the pulse, FM, and
logarithmic AM modulations.
Simulate modern radars and other
EW signals with the fast 

7034OA  combines superior
internal level accuracy and flatness
with the flexibility of User Level
Correction. This feature allows you to
calibrate and program the signal
generator output for automatic leveled
power at distant test ports. Four level
correction tables can be stored in
memory for quick access as the system
is reconfigured for different  

‘The HP 

70340A,
even at temperature extremes.

Flexible for many uses

dB dynamic range and the full
frequency range of the HP  

> 100

dBm amplitude range

are maintained across the entire  

+13 to -90 

GHz extension

GHz

Synthesized signal generator

Add-on module provides 10 MHz
to 1 

70340A/70341A

1 to 20 

dB)

HP 

(kO.5  dB) and flatness (*2 

dBc.  Sub-
harmonic signals are completely
eliminated. Excellent output power
accuracy 

dBc while other spurious signals
are reduced below -60  

dBm),  the HP 70340A
delivers superior signal purity.
Harmonics are suppressed above
55 

+14 > 

GHz  with confidence,
knowing that even at full power
(typically 

space-
without any loss of capability

You can test receivers and subsystems
from 1 to 20 

7034OA  has all the performance
of traditional rack-and-stack signal
sources in half the rack 

7034OA  modular signal
generator satisfies the demands of
tomorrow ’s ATE for a smaller, lighter,
high performance signal source.
Combining superior reliability,
excellent modulation, a reduced
footprint, and modular flexibility the
HP 

SlGNAL  GENERATOR

The HP 

~f;~~34Z0C$  

Sources
Microwave Synthesizer
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dBm+lO to -90 GHzto18GHz
dBm

31 
+13  to -90 GHz210MHztol  

IEI  installed)
E8

leveled output power (with Option 
1 Hz with Option 1 kHz; 1 

GHz  with HP 70341A
Frequency resolution

10 MHz to 20 GHz;  1 to 20 

5091-4649Ei.
Frequency
Frequency range

I703414  data sheet (part number7034OA  

70340A/70341A  will remain
compatible and upgradeable for years
to come.

Specifications
For complete specifications refer to the HP 

(< 6 hours for full cal) reduce
system downtime in high throughput
commercial ATE. A wide selection of
options adds extra capability to your
system when you need it and saves
money. SCPI programming assures
that system software designed around
the HP 

(> 20,000 hours), extended calibration
cycle (2 years), and low calibration
time 

70340A/70341A  are ideal for
modern ATE systems. Their small
size, light weight, excellent reliability,
and high performance make them
especially attractive for downsized
and portable ATE. Their high MTBF

7034OA  so that all system
software runs on the combination
without change.

The HP 

GHz cover-
age from a single RF output connector
without sacrificing level accuracy or
flatness. The HP 70341A is slaved to
the HP 

in-
channel receiver test stimulus.
Elimination of down-conversion
mixers reduces broadband noise, and
switched low pass filters generate fast,
accurate pulse modulation. Logarith-
mic AM provides capability not found
in conventional RF signal sources.
You get full 10 MHz to 20 

7034OA/
70341A combination a powerful  

dB per octave as the frequency is
reduced, making the HP  

GHz with higher output
power and lower phase noise. Digital
frequency dividers lower phase noise
by 6 

7034OA ’s powerful modulation, low
harmonics, and zero subharmonics are
made available at frequencies from
10 MHz to 1 

70340A/70341A

Frequency extension module
The HP 70341A frequency extension
module brings microwave perfor-
mance to RF and IF testing. The
HP 

Sources
Microwave Synthesizer HP 



(GHz)

17

(GHz)

125
0 4 a 12 16 20

Carrier Frequency  

I
0

I I
2 4 6 8 10

Carrier Frequency 

I- 90 

E - 80
k - 85

$ - 75
x - 70
g - 65

VIM
O ffset (HZ)

-50
- 55
- 60

1M1OOk10k
I

10 100 lk
III1 I I

-140
-160 

-120g 

+-loo

-80

I
-60

I II II

(GHz)
20

Carrier Frequency  

-urc*u*ur-*rr-@Jmk#v

-85. 5
0 4 8 12 16  

s” -85.0
0

; -84.5
2 9.5
S

-W .u~~~--+**p 10.0  

W30 two additional years of return-to-HP
warranty (3 years total)

10.5

70341A  frequency extension module
Option 0B2 extra operating manual
Option OB3 service  manuals
Option 

lE9 3.5 mm RF output connector
Option OB2 extra operating manual
Option OB3 service  manuals

HP 

lE8  add 1 Hz frequency resolution
Option 

lE2 add internal pulse modulation source
Option 

1El add output step attenuator
Option 

7034OA  modular signal generator
Option 

(10  lb) HP 70341A
Size 4 slot MMS module HP 70340A

1 slot wide MMS module HP 70341A

Ordering Information

HP 

< 4 kg 
< 9 kg (20 lb) HP 70340A

dB step
Weight

ps for 50 < 5 
dBN

Step response

dBc
Sensitivity 10 

Type Logarithmic AM
Depth 0 to 60 

> 300
External amplitude modulation

< 35 ns, 128 to 500 MHz
External frequency modulation

Rates 1 kHzto>l MHz
Maximum deviation 10 MHz
Maximum modulation index

~15ns,500to1000MHz
<lOns,lto20GHz

ms,iOto64MHz~1 
c 100 ns, 64 to 500 MHz

GHz< 25 ns, 500 MHz to 20 
dB> 80 

18GHz -73 dBc/Hz

On/off ratio
Minimum pulse width

Maximum rise/fall time

dBc/Hz

External pulse modulation

GHz -91 
dBc/Hz

2 

kHz offset)
500 MHz -103 

dBc
SSB phase noise  (10 

dBc
Sub-harmonics None
Non-harmonic spurious -60 

< -55 
dB

Harmonics
+0.5 

dB  (all frequencies, power levels and
temperatures)

Flatness

*2 
dB

Accuracy

70340A/70341A

(Frequency continued)
Resolution 0.01 

Sources
Microwave Synthesizer HP 
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dBm  of output power. The
standard HP 71708A has a frequency
resolution of 600 MHz. If finer
frequency resolution is required,
Option 002 and an HP 8662A
synthesized signal generator can
be added to provide resolution
of 0.1 Hz.

If four slots are available in your
MMS system, microwave source
capability can be added with the
HP 70428A module.

+16 

71708A microwave source
The HP 71708A microwave source
makes an excellent substitute LO for
your radar system, phase noise
measurement system, or test source
for microwave receiver testing. It
provides the lowest AM phase noise
of any commercially available micro-
wave source and provides up to

GHz

Frequency resolution of
600 MHz

Optional frequency resolution
of 0.1 Hz

HP 

71708AI70428A

Microwave source with
excellent phase noise

Output frequency range
2.4 to 25.8 

Sources
Microwave Source HP 
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E5500  Series
Phase Noise M easure m ent Solutions
part no. 5965-75903

Phase noise performance for a tuning sensitivity of 0.05 

5091-4500EUS
Product Overview

HP 

71708Al70428A
part no. 

70428A  microwave source module

Additional Information
Technical datasheet

HP 

display1
ma infra m e
Option 002 0.1 Hz frequency

resolution (requires HP 8662A
synthesized signal generator)

HP 

70004A  color 

70428A  m icro wave
downconverter modu le and
HP 

71708A microwave source
Includes HP 

rag/Hz

HP 

1 dB with respect to  dB below S(f) expressed in  ’ All levels above -30 are 30  

71708A:  Std 26.8 kg (58.9 lb); with Option 002 29.3 kg (64.5 lb)
HP 70428A: Std 7.4 kg (16.1 lb); with Option 002 9.9 kg (21.7 lb)

71708A:  260 watts maximum
HP 70428A: 80 watts maximum with Option 002

Weight HP 

45 ” C
Calibration interval One year recommended
Power HP 

+75 ”C
Humidity Operational, 0 to 95%

relative humidity at  

-4O ”to 
+55 ” C;

storage, 
0 ” to 

Q
General
Environmental temperature Operational, 

f 5 volts
Tuning port input impedance 2 k 

ppm/volt
Tuning port voltage range

ppm/volt,  20 ppm/volt,  1 

ppm/volt.
Supplemental characteristics
Tuning sensitivity 0.05 

dBm

Phase noise performance varies with tuning sensitivity. The table below shows the phase noise
performance for a tuning sensitivity of 0.05  

t10  
dBm

0 to GHz
Spectral purity

0 to t16 GHz
7.2 to 25.8 

4-slot w idth

Ordering: Information

Output power
2.4 lo 6.6 

W x 526 mm D
(8.74 ” x 16.75 ” x 20.7 ”)
HP 70428A:  

71708A:  2 22 mm H x 425.4 mm 

GHz,  Option 002
600 MHz, std.
0.1 Hz. Ootion 002

Size HP 

GHz,  std.
2.4 to 26.5 

71708AI70428A

Specifications
RF output

Frequency range

Frequency resolution

2.4 to 25.8 

Sources
Microwave Source HP 



(download-
able program) from your modular spectrum analyzer.
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OOAs with a DLP 

A/B
command “AR ”). Also, one HP 70100A cannot control another HP 70100A for dual-channel capability. You can,
however, get dual-channel capability from a computer or by controlling two HP 701 

1 The HP 70100A does not respond to software commands involving two or more channels (such as the 

SOGHz

Frequency
40GHz 33GHz 26.5GHz 18GHz 4.2GHz  2GHz  5OMHz  10MHz  kHz  

/

100 

SONHZ.oomw  1  

701OOA

POWER REF

rerj

HP 

dBm

dBm

D Series
-70 to -20 

+20 

dBm

A Series
-30 to 

t35  

dBm

H Series
-10 to 

~44  

meterl.

Pon

B Series
0 to  

dB in logarithmic
mode, instrument uncertainty
becomes a negligible part of total
measurement error.

Features include automatic calibra-
tion and zeroing, frequency and
calibration factor entry, selectable
resolution, duty cycle, manual range
setting, and save and recall of meter
settings.

The HP 70100Ais compatible with the
HP 8480 series of power sensors. It is
also compatible via the HP-IB with
programs written for the HP 438A
power 

20.02  
*0.5%  in linear

mode and 

dBm

The HP 70100A is a single-channel,
one-slot power meter module with
features and capability similar to an
HP 437B power meter.

Exceptional meter linearity and low
sensor SWR combine to give you
outstanding accuracy for demanding
measurements. With instrument
accuracy specified as  

GHz

-70 to + 44 

kHz to 50 

*0.5% accuracy

100 

dB or kO.02 

Signal Analyzers
Power Meter



W30  two additional years of return-to-HP
warranty (3 years total)
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7OlOOA  power meter module
Option 003 move reference oscillator from front to

rear panel
Option 004 delete sensor cable
Option 005 delete reference oscillator
Option 910 extra operating manual
Option 915 service  manual
Option 

ft) sensor cable

Ordering Information

HP 

1.5-meter  (5 

1 year
HP 70004A display features used Direct plot, direct print

Accessory provided
HP 11730A One 

70100A
operating states

General
Modulesize 1 slot
Weight 1.9 kg (4.2 lb)
Literature Application Note 64-1, Fundamentals of RF and Microwave

Power Measurements, part number 5952-8178
Standard warranty 1 year
Recommended calibration cycle

dBm
Sensor tables: Allows entry and editing of up to 10 frequency-vs.-Cal
factor sensor tables
Save/recall states: Saves and recalls 10 complete HP  

+299.999  

O.l%, and 0.01% of full scale in linear mode
Auto filter mode: The meter automatically selects the required number of
averages for the chosen range and resolution
Averaging: Selectable from 1 to 1024 readings (in powers of 2)
Duty cycle: Displays peak power representation of measured RMS power
for rectangular pulses
Limits: Automatically displays “Over Limit ” or “Under Limit ” when the
power measured is outside the limit boundaries
Entry range: -299.999 and 

l% , 
dB  in logarithmic

mode; 
0.1,  0.01, and 0.001  

dB
Resolution: Selectable resolution of  

+99.99  

(&0.9%  RSS) for one

Power meter functions
Frequency: Allows entry of test signal frequency for calibration factor
selection
Offset: Allows power measurement to be offset by -99.99 to  

*1.2%  worst case 

+0.7%,  traceable to U.S.
National Institute of Standards and Technology
(NIST)

Accuracy

mW.  Factory set to .OO 

+2% of full scale

Power reference specifications
Power output 1 

D/5D/6D/7D  Power Sensors: 2 If using the HP 6461 

HP-M,  free-running trigger: 40 readings per
second, (characteristic)

1 .O s, range 2
Measurement speed over 

< 
< 7.0 s, range 1

dB
decreasing power step

dB, range HOLD, 10 

F.S.)
Highest 5 0.1 0.1 1.0

Power 4 0.1 0.1 1.4
3 0.1 0.15 2.2

lowest 2 0.1 1.0 14.0
power 1 1.0 6.9 6.9

Default resolution (characteristic) of 0.01 

F.S.) 0.01% F.S.) 0.1% 
dB,

1% 
dB, (0.001 dB, (0.01 

dB decreasing power over step
Filter no. 0 1 2 3 4 5 6 7 8 9
Averages 1 4 8 16 32 64 128 256 512 1024
Settling time0.03 0.13 0.25 1.0 1.4 2.2 3.7 6.9 14 27
Settling time vs. range and resolution (for auto filter mode)

Res 1 Res 2 Res 3
(0.1 

< 2.0% of full scale (range 1)
Settling time (0 to 99% settled readings over the bus)

Range HOLD, 10  

D/5D/6D/7D:  
< 0.3 % of full scale (range 1)

HP 8481  
8481/2/3/5AJ6A/7A:  

(% of full scale, 1 hour, at constant temperature after
24-hour warm up)
Divide percentage by 10 for each higher range,
HP 

H/Q84860 Sensors multiply noise levels by 6
Zero Drift of Sensors  

8481/5/70 Sensors multiply noise levels by 4
HP 

(%) 12 2.4 1.8 0.9 0.7 0.5 0.4 0.3 0.2 0.15
HP 

8481/213/5A/6A/7A sensors
Averages 1 4 8 16 32 64 128 256 512 1024
Noise 

1,  measured
over one minute interval, two standard deviations)
Decrease noise by a factor of 10 for each higher range for all sensors and
all filters
HP 

(% of full scale, constant temperature, range  

Ale,  RE02

Power meter characteristics
Meter noise 

EMI Radiated interference is within the require-
ments of MIL-STD-461 B, Class 

+l display count.

*0.5%  of full scale on most sensitive range.
Divide percentage by a factor 10 for each
higher range,  

set2
+l% outside

Zero 
dB  or kO.04  

+0.5%  within calibration range;dB or +0.02 
+0.5%

In relative mode
dB or to.02  

dB (relative)
Accuracy instrumentation  

%, dBm  (absolute); 
dB steps

Oisplay units W, 
dB  in 10 

pW to 25 W), sensor
dependent

Power sensors Compatible with all HP 8480 series sensors
Dynamic range 50 

dBm  (100 +44  
GHz,  sensor dependent

Power range -70 to 
kHz to 50 

giuing  typical, but non-warranted, performance standard.

Power meter specifications
Frequency 100 

+55” C temperature range. Supplemental characteristics are
intended to provide information useful in applying the instrument by  

suer  the 0 ” to 

701OOA

Specifications
Specifications describe the instrument ’s warranted performance 

Signal Analyzers
Power Meter HP 



8484A Power Sensor.
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4 This sensor directly replaces the popular HP 

cl.05
at50 MHz.

NIST.SWR  MHz,traceableto  30dBt0.05dB  at50 HP11708Aisfactorysetto  dBm,50 MHz power ref. againsta HP11708A30dBm  attenforcalibrating a Includes 
30-0.02E.Pa= power(P,)islimited  bytheenergyper pulse (E)in Wpsaccordingto 2 For pulses greaterthan 30Wthe maximum average 

1 Negligible deviation exceptforthose power ranges noted.
UG-383/U*5%

-25dBto-20dBm Waveguide33-50GHz 1.4

;33t;Bto-25dBm 100 mWavg or pk Waveguide Net 0.26 kg (0.53 lb)
40Vdc max UG-599/U Shipping 0.66 kg (1.3 lb)

984860 3

GHz 1.426.5-40 3R84860 
GHz:1.8640-50 
GHz:1.61
GHz:1.37

34-40 

GHz:1.29
18-34 

GHz: 1.20
12.4-18 

mWpk Shipping 0.5 kg (1 lb)
2-12.4 

0 100 GHz:1.15I-2 
-2OdBm 100 mWavg 2.4 mm (m) Net 0.2 kg (0.38 lb)

0 
132flF GHz:  1.19MHz-50GHz 0.05-0.1 848703 50 

GHz: 1.35GHz 26.5-33 
GHz: 1.29

opt. 033 50 MHz-33 

GHz: 1.25
18-26.5 

GHz:  1.19
12-18 

mWpk Shipping 0.5 kg (1 lb)
4-12 

+2% 100 GHz:  1.150.1-4 
APC-3.5mm (m) Net 0.2 kg (0.38 lb)-3Oto-20dBm 100 mWavgGHz: 1.19GHz 0.05-0.1 8485D3 50 MHz-26.5 

GHz:1.35
GHz:1.30

15-18 

GHz:1.20
IO-15 

I b)
4-10 

100mWpk Shipping 0.9 kg (2 0GHz:1.15
(0.41lb

30 MHz-4 
;31rl?-20dBm 100 mWavg N(m) Net 0.18 kgMHz:1.40lo-30 IOMHZ-i  a GHZD3,4

lOmW(-70to-20dBm)

8481 

1OOpWto  H&hsensMtysensors,  
GHz:1.50

GHz:1.30
40-50 
26.5-40 

GHz:l.25
GHz: 1.20

18-26.5 

GHz: 1.15
12.4-18 

)
2-12.4 

b30W.p~ per pulse Shipping 0.5 kg (1 It2,  -4%GHz: 1.10
mWavg.15W  pk 2.4 mm (m) Net 0.14 kg (0.28 lb

100 MHz-2 
t10tot20dBm 300 MHz:1.1550MHz-50GHz 50-100 8487A

ps per pulse UG-383/U Shipping 0.66 kg (1.3 lb)t2,  -4% 30W l 
300mWavg.15Wpk Waveguide Flange Net 0.26 kg (0.53 lb)lOtot20dBmGHz 1.533-50 R8486A
30W*ps  per pulse UG-599/U Shipping 0.66 kg (1.3 lb)+2, -4%

mWavg.15W  pk Waveguide Flange Net 0.26 kg (0.53 lb)t10tot20dBm 300 GHz 1.4R6486A 26.5-40 
GHz:1.18 t2, -4% Shipping 0.5 kg (1 lb)kHz-2  

mWavg.lOW  pk N(m) Net 0.2 kg (0.38 lb)
(75 Ohms) 600 

+lOtot20dBm 300 kHz:1.80lOOkHz-PGHz 100-600 

ps per pulse

8483A
GHz:1.30

30W l GHz:l.lO
2-4.2 

aw,
Shipping 0.5 kg (1 lb)

1 MHz-2 

;30wmp; 
t2,  -4%

N(m) Net 0.2 kg (0.38 lb)
00.3-l MHz: 1.20

tlOtot20dBmkHz:1.6GHz 100-300 kHz-4.2  
GHz:  1.28

8482A 100 

ps per
12.4-l 8 

GHz:  1.18
GHz: 1.10 30 W  l pulse

2-12.4 
15Wpk

50 MHz-2 
t2,  -4%MHz:1.1830-50 

mWavg, N(m)tlOtot20dBm 300 MHz:1.40IOMHz-18GHz IO-30 
GHz1.40

8461A
MHz-33GHz 26.5-33 

GHz:1.25
opt. 033 50 

GHz:  1.20
18-26.5 
12.4-18 

GHz: 1.15
ps per pulse Shipping 0.5 kg (1 lb)

2-12.4 
30W* GHz: 1.10 t2, -4%

mWavg,15W  pk APC-3.5 mm (m) Net 0.2 kg (0.38 lb)
100 MHz-2 

tlOtot20dBm 300 MHz:l.1550MHz-26.5GHz 50-100 
dBm)

8485A
+20 W(-30  to 700 m 7 m W to  700 m W sensors,  

lOOW*psperpulse Shipping 0.5 kg (1 lb)*5%
1OOW pk N(m) Net 0.2 kg (0.38 lb)avg,  dBm 3.5 W +25to+35  GHz:l.20kHz-4.2  GHz 100 kHz-4.2  

GHz: 1.30
6482H 100 

pulse Shipping 0.5 kg (1 lb)
12.4-18 

per  ps IOOW l *5%GHz:  1.2508-12.4 
3,5Wavg,lOOW  pk N(m) Net 0.2 kg (0.38 lb)dBm+35 t25to  GHz: 1.2IO MHz-8 lOMHz-18GHzH

dgm)
8481 

+35  (-10  to mW  to 3W  Wsensors,  100  
5OOW*ps per pulse

3 

GHz:125 W pk
pk

5.8-18 
GHz:  500 W 

35-55OC:25Wavg Shipping 1.5 kg (3.25 lb)
0.01-5.8 

*4%GHz:1.18
0-35"C:30  Wavg N(m) Net 0.8 kg (1.75 lb)

Z-4.2 
t35tot44dBmGHz:l.lOkHz-2  GHz 100 kHz-4.2  

500W*psperpulse
84820 100 

GHz: 125 W pk
pk

5.8-18 
GHz:  500 W 0.01-5.8  GHz:  1.28

3555oc:25w  avg Shipping 1.5 kg (3.25 lb)
12.4-18 

*4%GHz: 1.18
kg (1.75 lb)

2-12.4 
O-35"C:30Wavg N(m) Net 0.8 dBm+35tot44  GHz:l.lOlOMHz-18GHz 10 MHz-2 R

dgm)
8481 

+44  25W  (0 to fo 7 m W senses,  

701OOA
HP 8480 Series Sensor Specifications
HP model Frequency range Maximum SWR Power linearity ’ Maximum power Connector type Weight
25 W 

Signal Analyzers
Power Meter HP 



7011OA

Diagnostic self test
An extensive self test is built in to
verify more than 90% of the measure-
ment-instrument circuitry. If a failure
does occur, this remotely activated
operation will help isolate the
problem.

Rugged and reliable
As part of the MMS family, the multi-
meter has no problem meeting the
rugged requirements for fielded test
systems. It meets the following:

MIL-T-28800, Type III, Class 3,
vibration and shock
Operation at 40 ” C and 95%
relative humidity
MIL-STD 461, RE 02, Part 5

23

128K of RAM to store 16,384 readings
(all aperture times). Memory also
provides storage for 10 states.

Electronic calibration
Once the instrument leaves the
factory, it will typically never again
require manual adjustment. An
electronic Auto Cal, taking less than
30 seconds without an external
source, is used to meet 24 hour
specifications.

When calibration to external
standards is required, a security code
allows you to enable the calibration
routines. This electronic key, plus a
system which tracks the number of
calibrations performed, protects
against calibration tampering.

HP 

7OllOA  multimeter includes

a, dc
current, ac current (true RMS),
frequency, and period.

Memory
The HP 

a, 4-wire 2-wire  

dB
guard-to-low).

Functions include dc volts, ac volts
(true RMS),  

dB guarded and 166 
dB

(up to 180 

I/2 digits of resolution. The basic
dc accuracy is 5 ppm, and common
mode rejection is greater than 90 

l/2
to 6 

(DMM)  is designed specifically for
ATE environments. It collects data
rapidly at 1450 readings per second. A
complete set of math functions allows
you to manipulate data using the
DDM instead of your controller. All
functions, including switching the
guard to low and switching between
front and rear inputs, are accessible
using SCPI-compatible remote
commands.

Specialized signals (voltmeter
complete and external trigger) used in
ATE systems to synchronize fast
measurements with external multi-
plexers are available on the rear
panel.

The DMM requires two slots in the
MMS mainframe, and it provides 3 

Signal Analyzers
Digital Multimeter

The HP 70110A digital multimeter



W30 two additional years of
return-to-HP warranty (3 years total)
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092 reed relay multiplexer
Option 910 extra user manual
Option 915 service  material
Option 

901 armature relay multiplexer
Option 

7OllOA  digital multimeter
Option 

Vat

Ordering Information

HP 

Vat peak
LO to guard: 200 Vdc, 200  

LO: 450 Vdc, 450 
nV

Maximum input range HI to 

DCV:lOnV
ACV: 10 

mA,  2 A: 0.03 %
Accuracy other ranges: 20 ppm

R
Accuracy: 300 

t.r 

mV  range: 5 ppm
3 V range: 3.5 ppm
Accuracy: 52 ppm
Resolution: 10 

representatiue.)

OCV accuracy

DC resistance

DC current

Resolution

300 

4-wire  reed
relay channels with guard. It accepts
120 Vrms maximum terminal to
terminal, and switches at 300
channels per second.

HP 70110A

Specifications
Electrical measurement performance closely parallels that of the HP 3457A multimeter.
Selected specifications are listed below. (For complete specifications, contact your HP
sales 

2-wire  or five 

4-wire  armature relay channels with
guard and with two current/actuator
channels, also with guard. This
option allows 250 V maximum high
to low, and switches at 33 channels
per second.

The Option 002 reed relay multiplexer
provides ten  

2-wire  or four

multi-
plexers used for scanning are a
calibrated part of the DMM.

The Option 001 armature relay multi-
plexer provides eight  

Signal Analyzers
Digital Multimeter

Inputs and outputs
The standard instrument comes with
banana jacks on both the front and
rear panels. All standard measure-
ments can be made to the same
specifications with either set of inputs.

Two optional configurations replace
the rear panel inputs with multi-
plexed inputs. These options allow
for scanning multiple inputs or ATE
system functions independent of
DMM measurements. The  



0r2-1 events
Pulse width

Range
Resolution

5 ns to 1 ms
100 ps (averaging)

2 ns (single shot)

25

(channell/channel2)
Range 0.001 Hz to 100 MHz

Totalize
Range 0 to 1 

15nsto15,OOOs
Resolution 100 ps (averaging)

2 ns (single shot)
Ratio 

s
100 ps (averaging)
2 ns (single shot)

ns to 15,000 s
Resolution

Time interval
Range
Resolution

Rise/fall time
Range

9 digits in 1 s

1 ns to 15,000 

GHz
9 digits in 1 s

5 

GHz

Error message for failed
external reference

MIL-rugged

Specifications
Frequency

Range
Resolution

Period
Range

0.001 Hz to 2.4 

(3 years total)

2.4 

W30  two additional years
of return-to-HP warranty

7012OA  universal counter
Option 910 extra user manual
Option 915 service  material
Option 

70120A,  this
10 MHz reference gives you the option
of locking to a house standard or
remotely switching in the internal
TCXO. The internal TCXO can be
ported externally for use as a system
reference. A monitoring scheme
continuously samples the reference
in use, internal or external, even when
the HP 70120A is inactive.
If a problem occurs, this monitoring
scheme can immediately provide
an interrupt.

Inputs and outputs
In addition to the three main inputs,
an external-arm input is provided.
Rear inputs include trigger in,
10 MHz reference in or out, and a
gate input.

Ordering Information
HP (*30 V dc).

Built-in functions include frequency,
period, time interval, rise and fall
times, ratios, totalize, pulse width,

and voltage minimum and maximum
for ac or dc.

Built-in TCXO
Standard on the HP 

GHz  input is 5 Vrms 

+lOO V
peak. The maximum level for the
2.4 

x10 attenuator avail-
able, allowing inputs up to 

GHz.
The 100 MHz and 200 MHz inputs
have an internal 

dBm  at 2.4 - 10 
dBm

at 100 MHz and 

fi (ac
coupled), with a sensitivity of -30 

GHz input is 50 
pk-

pk). The 2.4 
mV mV rms (100 

Q and have a
sensitivity of 35 

Mn or 50 

?64).  The 100 MHz
and 200 MHz inputs may be switched
between 1  

GHz e2),  and 2.4 

7012OA  provides
three channels: 100 MHz, 200 MHz

SCPI-
compatible remote commands.

The single-slot HP  

(60 measurements
per second) required in today ’s
manufacturing and test environment.
High production throughput is crucial
in keeping you ahead of the competi-
tion. High throughput, system
reference monitoring, and all the
features you expect from a universal
counter are available with  

0

The HP 70120Auniversal counter was
designed with ATE environments in
mind. It offers the high speed setup
and measurements  

WGGER

CWMTER

FIEF
ADJ

tiP?Ol$!fJA
UNIVERSAL 

7012OA

Signal Analyzers
Universal Counter HP 



(B) Adding the digitizer improves the spectrum
span without the digitizer. analyzer’s ability to recover modulation.
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(A) Spectrum analyzer performance in zero

707OOA
modules can be operated synchro-
nously without loss in performance.

sample&, 10 bits

256K memory

Waveform recorder and
oscilloscope features

Up to eight channels

Faster spectrum analyzer sweeps

waveform analysis capabilities.
This flexible module can be used as
a precision digitizing oscilloscope, a
transient analyzer, or a programmable
waveform recorder. In multi-channel
applications, up to eight HP 

707OOA

20 M 

lo-bit programmable waveform
recorder and more, including a full set
of oscilloscope features, powerful
analysis functions, and memory size of
256K samples. Integrated into an
HP 70000 modular spectrum

analyzer, the digitizer module
improves the system ’s ability to
analyze signals in the time domain.
The high sampling rate allows recov-
ery of fast pulses-limited only by the
bandwidth of the spectrum analyzer ’s
signal path.

The digitizer module also functions
as a self-contained instrument with
comprehensive data-acquisition and

HP 

20-Msample/s,

Signal Analyzers
Digitizer

The HP 70700A digitizer adds
precision digitizing capability to the
modular measurement system. This
one-slot module has all the features
you expect to find in a 



TN.l

Random Event
Capture
efficiently uses
the internal
memory to store
transient events.

Pulse performance
with an BP 70000
spectrum analyzer

Multi-channel digitizers
used for parallel,
synchronous data
acquisition

27

TN-  J-T,

N

HP 70700A MEMORY

SEGMENT 1 SEGMENT 2 SEGMENT N

STORE D
TIM E

T2 T1

timebase  mode
256K sample memory
Trace averaging
Automatic pulse parameter
measurements
Waveform math functions (add,
subtract, and multiply
waveforms)
Multi-channel capability (control
up to four channels/modules from
the menu)
Equivalent time sampling
(measure rise times as short as
10 nanoseconds of a restricted
class of waveforms: the
waveforms must be strictly
periodic with a fundamental
frequency that is both less than
10 MHz and not an integer sub-
multiple of the 20 MHz clock
frequency)
Detection sampling modes (obtain
a sub-sampled waveform by
dividing the time axis into
uniform intervals and retaining
from each the maximum or
minimum value of the original
sampled waveform)

TRIGGE R
TIME :

T

.

Menu-driven user interface
Auto-scale
Pre-trigger data
FFT
Time and voltage markers
Split 

.

.

.

.

.

.

.

.

.

.

.

.

707OOA

Capture transient events
The HP 70700A provides a powerful
transient analysis feature called
Random Event Capture. With this
feature, randomly occurring events
are stored sequentially in segmented
memory as they happen, complete
with pre-trigger data and timing
information (see the diagram on the
right). Random Event Capture makes
efficient use of memory by eliminating
dead time from the stored trace. This
allows analysis of infrequent transient
waveforms. Random Event Capture
requires no re-arm time, so multiple
transients are always captured with
no loss of data.

Built-in oscilloscope features include

Signal Analyzers
Digitizer HP 
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10026A  
M)

HP 
l:l(l  10007B  

M)
HP 

50:1(9  10002A  
M)

HP 
lO:l(lO 1OOOlA  

1BP certificate of calibration and data

Accessory probes
HP 

1BN  certificate of calibration
Option 

709OOA  local
oscillator)

Option 910 extra user manuals
Option 915 extra technical reference manual
Option 

709OOA!B  local oscillator module firmware version
860203 or earlier)

Option 099 firmware upgrade kit (not required if order-
ing Option 098; required only if digitizer is being
added to an existing system with HP 

707OOA  digitizer module
Option 098 controller board upgrade kit (required only

if digitizer is being added to an existing system with
HP 

* Faster sweeps are possible with shorter traces.

Ordering Information

HP 

5180A-2,  “Dynamic
Performance Testing of A to D Converters. ”

’ A measure of dynamic performance. Consult HP Product Note 

lb)ko (4.9 

dB

1 slot
2.2 Weiaht:

0.12 

OOC/P.l
Amplitude accuracy

Displayed digitizing
resolution:
General dimensions:

unitv for the HP 711 

70907A/B,  K = 300 Hz or 35% of Res BW (whichever is greater).
N is the harmonic mixing band number or the harmonic multiplier, and is

70907NB.  When used with
the HP 

+ K]
[K = 10 Hz with spectrum analyzers without HP 

act)
t 5% of span 
+[(freq  readout x freq ref > 200 MHz x Nci span 

+ K]
act)

t 2% of span 
k[(freq  readout x freq ref @span>lOMHzxN

+ K]+ 1% of span 
act)t[(freq readout x freq ref nspan<lOMHzxN

*5% of span
Frequency readout accuracy

> 10 MHz x N0 span 
act)]*[l%  of span t (span x freq ref 5 10 MHz x Na span 

n in an integer

Frequency
Frequency span accuracy

ns), where 
U Sweep time = (n x trace length x

100 

a Sweep time = (trace length x 5.0 ms)
is ensured if either of the
following conditions is met

pts2
Fixed frequency (zero span) 80 ms to 335 s with trace lengths of

800 pts
A sweep time accuracy of 2% 

span2 15 ms to 335 s with trace lengths of
800 

(FFT)
Fully programmable via
HP-IB interface

Specification Changes to the HP 70000 Spectrum Analyzer
Systems with the HP 70700A Module
Sweep time

Swept frequency 

f Adjustable fast Fourier transform  
7 Variable pre- and post-trigger data

U Interpolation of sparsely sampled
waveforms

Programmability:

0 Built-in analysis functions

KB/s (nominal; depends on speed of
receiving instrument)
3 Random Event Capture
3 Built-in oscilloscope functions

lo-bit words
60 

(25610 

i10  V (nominal)

Waveform memory
Data transfer rate

Special features

262,144 

*3 V, *l V, *0.3 V, 

pF
capacitance (nominal)

dB)  bandwidth
10 MHz
> 35 MHz

Analog input
Input coupling

Input voltage ranges
(full scale)

Switchable, ac 1 M- R, dc 1 M- R,
DC 50-R (nominal); all with 60 

+I%
Bandwidth

Single-shot bandwidth
Analog (3 

*l%
10 MHzdBc  at 
1 MHz;

45 
dBc  at 

Q 10 MHz

50 

@ 1 MHz; 7.0

0
10 bits
7.5 

*I”/  223;  I,>I  2 3
n =

1 
SaIs  where 07)/n  

Sa/s

(2.0 x 1 

accuracv

20 M 

707OOA

Specifications
Digitizing performance

Maximum sampling rate
Available sampling rates
using internal clock

Amplitude resolution
Effective number of bits ’
Harmonic and spurious
distortion
Gain accuracy
Offset 

Signal Analyzers
Digitizer HP 



plus,  minus, times,
versus, invert, and only.

Electronic calibration
The HP 70703A was designed to
never again require manual adjust-
ment after it leaves the factory.
Routine calibration is performed
electronically and only requires
connecting the calibration signal
provided on the front panel to each
input in turn. No external test
equipment is required. Calibration
data is stored in non-volatile memory.

Self test diagnostic
An extensive diagnostic self test is
built into the HP 70703A. This self
test can be initiated, and the test
results queried, remotely. Error
reporting occurs for both the
functional block level and the
assembly level to expedite repair,
if necessary.

29

are  

70703A

Waveform manipulation
Four non-volatile waveform
memories can store digitized channel
data or data downloaded from a
controller. Two independent
functions can operate on digitized
channels or stored waveforms.
The operators available for these
functions 

R, and ac or
dc coupling. Any two channels can
sample simultaneously.

The HP 70703A requires two slots in
the MMS mainframe.

HP 

R and 50 

8-bit vertical
resolution provide ample amplitude
freedom. All inputs can be switched
between 1 M 

V/div),  a full function
attenuator, and 

mV/div  to 5 (1 

Sals sampling rate

The four-channel HP 70703A oscillo-
scope was designed for use in ATE
systems. In repetitive measurements,
it provides 500 MHz of bandwidth.
A 20 mega-sample-per-second
sampling rate allows single-shot
measurements to 2 MHz.

Dual-time-base windowing allows for
closer inspection of pulse edges.
Automatic measurements, autoscale,
and waveform math make for very fast
test development and execution.

A wide range of vertical sensitivity

Signal Analyzers
Digitizing Oscilloscope

500 MHz repetitive bandwidth

Four-input, two-channel
operation

20 M 
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W30 3 year customer return repair

HP 

70703A  digitizing oscilloscope
Option 910 extra user manual
Option 915 service  material
Option 

.5 x full scale from center of screen
1.5 ns

Waveform record length Display 501 points
Remote (HP-IB) 1024 points

Ordering Information
HP 

*I 
f 100 D

Trigger level range
Minimum trigger
pulse width

f 0.005% of At s/div 22% of 

sldiv
0.005%

accuracy
Time base resolution 20 ps
Delta time accuracy

ps/div  to 5 

dB
Horizontal specifications

Time base range
Time base reference

200 

0 100 to 500 MHz: 30 
dBCI DC to 100 MHz: 40 

+ peak ac)
Channel isolation (channels at equal sensitivity)

kl.5 x full scale from center of screen
(dc 

R 5 Vrms
Dynamic range

kHz)
50 

< 10 + peak ac +250 V (dc n 
7pF

Maximum input voltage 1 M 

4  0.016 division)

Input capacitance

4  offset
accuracy 

full  scale  *(1.25%  0  Single cursor:  

scale+  0.032
accuracy divisions)

*(1.25%  full  0  Dual cursor:  

iO.l%  (averaging)

Voltage measurement

(8-bit ADC)* 0.4% 
&1.25%

Resolution

Signal Analyzers
Digitizing Oscilloscope

Specifications
Vertical specifications

Calculated rise time 700 ps
DC gain accuracy



IBASIC  programs allow generation of
custom user interfaces.
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1

I
1

IBASIC ’s ability to
generate custom user interfaces,
multi-step procedures, and program-
mable control of other instruments,
allows for completely customized
measurements.

FFTs,  and more. This capability,
combined with  

70004A  mainframe is a
memory card interface that can be
used as a disk drive for the system.
External disk drives are also
supported over the HP-IB interface.

The HP 71500A provides extensive
trace processing, including arithmetic
and calculus math operations,
complex formats, digital demodula-
tion, 

IBASIC  eliminates the need for an
external controller by bringing the
computer inside the analyzer.
Programs can be generated and edited
by attaching a standard HP-HIL
keyboard to the front of the
mainframe. Key logging provides a
quick and easy way to generate
remote command equivalents of front
panel key presses. Also incorporated
into the HP 

IBASIC
The HP 71500A allows you to gener-
ate custom, application-specific inter-
faces through the internal execution of
HP Instrument BASIC programs.

715OOA

downsizing and measurement
versatility are required. Optimal
performance requires use of a synthe-
sized source, which you order
separately.

Generate custom solutions
with 

GHz.
You can measure magnitude and
phase settling times, rise and fall
times, time delay, peak and average
power, group delay, AM to PM
conversion, and more.

The HP 71500A incorporates
measurement functions from many
instruments: oscilloscope, vector
network analyzer, vector voltmeter,
spectrum analyzer, modulation
domain analyzer, frequency counter,
and peak power meter. Compact MMS
format makes the HP 71500Aideal for
use in ATE systems or anywhere that

HP 

continuous-
wave and pulsed RF measurements,
specializing in measuring fast
magnitude and phase transitions.
Performance specifications include
1 ps delta time accuracy, 10 ps rise
and fall time (25 ps for pulsed RF),
and internal triggering to 40 

70004A  color display/mainframe.

The instrument makes  

GHz. It
consists of the HP 70820A microwave
transition analyzer module and an
HP 

sampler-
based time-domain instrument for
measurements from dc to 40  

FFTs

Up to 1 ps delta time accuracy

Magnitude and phase
measurements on pulsed-RF
signals to 100 ps pulse widths
and 25 ps edges

Analysis of AM, FM, and PM on
RF carriers

Stepped frequency and power
sweeps, magnitude, and phase

The HP 71500A microwave transition
analyzer is a two-channel,  

GHz with two channels

Time domain measurements
with 

DC40 

Signal Analyzers
Microwave Transition Analyzer



ref

Measure fast pulses:  Magnitude and phase  versus
time of a 12 ns wide pulse of RF. A log magnitude
display is also possible.

Check Barker-code response:  Phase demodulation
allows measurement of phase encoding within a
pulse of RF. A Barker code is shown here.
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deg ref -27 u E refu a 
degldiv98 mUldivmU/div 30 30 

Ir3=ChlIr2=ChlIrl=Chl
ns!div“5 125 525  II I II I11” I I

U ref

Amplitude

Phase

E ref -95 deg  reru E 
mUldiv‘IO deg/divV5 mU/div98 

Ir3=Hagnlr2=PhaseIrl=Rl2~I

1
chirp performance:
The lower trace
uses math func-
tions to show
deviation from
linear chirp.
Deviation from
parabolic chirp
could also be
defined and
displayed.

Phase

ref

Verify system

MHZ 178 refilH2 188 
MHz/divMHzldiv 2.5 12 

IrV=FM(Cl)-Irl=FM(Chll
“5

GHz.
Maximum frequency deviation is
equal to 500 divided by the time span
in seconds.

Frequency
Chirp

Deviation
from Linear
Chirp

525 

715OOA

The HP 71500A also has the ability to
tune to a frequency that is offset from
or is a harmonic of the input
frequency This allows for measure-
ment using frequency-translating
devices, and for harmonic power
sweeps.

Radar test
You can test synthesized radar
systems with measurements such as
deviation from linear chirp and
Barker code timing. The HP 71500A
displays amplitude, phase, and
frequency-versus-time for modulation
rates to greater than 1 

715OOA ’s ability to control
a synthesizer allows for stepped
frequency and power sweeps.
This allows measurements of gain,
phase, group delay, and AM to
PM conversion.

HP 

solid-
state and traveling wave tube amplifi-
ers and active RF switches, the micro-
wave transition analyzer offers four
ways of viewing pulsed-RF signals:

Real format, an RF waveform
display similar to that of an
oscilloscope
Magnitude format, an
RF envelope display with
linear scaling
Log magnitude format, an RF
envelope display with log scaling
Phase format, a display of
RF phase versus time within
the pulse

The analyzer measures signals with
pulse widths to 100 ps. Triggering on
the pulse envelope stabilizes
waveforms for making rise and fall
time measurements. You can directly
measure video feedthrough or the RF
carrier, because the microwave transi-
tion analyzer can separate and
remove the video feedthrough without
external filters.

The HP 

Signal Analyzers
Microwave Transition Analyzer

Pulsed-RF component test
For time domain measurements on
components such as high power  



d

Correct for cable losses: Top half shows reference
and corrected traces, which are virtually indistin-
guishable, as well as the wider, uncorrected pulse.
Bottom trace shows the user corrections in the
frequency domain.
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dB rer 0 E v  reru ref 0 u 
dB/div

0 
18mU/div15mU/divmU ldiv 3038
rrll=uco;rt1;3=Ra ”lr2=ldealIrt~COrreCt

f&m-e losses, for example.

Simultaneously
display time and
FFT: Time and
frequency domains
fully characterize
RF and microwave
signal distortion.
Tabular format
allows easy
comparison of
results to CAE
simulations.

ief

Measure AM, FM and PM: Markers read ampli-
tude and phase of modulation sidebands, allowing
for computation of AM, FM, and PM components.

HP 71500A

instrument can display results in
tabular (numerical) format with both
magnitude and phase of the harmon-
ics. These results can then be used for
or compared with CAE simulations.

The HP 71500A also allows the user to
enter corrections in the form of magni-
tude and phase versus frequency This
information can then be applied in the
time domain, to correct for cable or

dBm 
dB/div

-30 
10 
Trl.Chl

GHz5.8882601 ktizldivL10,085 GHz
I

5.7998 
!I!  i!i i ; i ,iitl.,.i

dBm -56.86 deg-33.891  GHz5.B I fllcref 

-tlB.l degdBcx 3 -43.52
dBc 42.7 deg8 -56.20x
dBc 91.3 degx 7 -30.75
dBc -57.0 de ;x 6 -59.73

des-6E.q dBc
153.6 degdBc

-22.71 

(FFT)  display can simultaneously
show the signal and its harmonics in
the frequency domain. To aid in the
development and verification of
models for high power devices, the

Time
Waveform

FFT

Tabular
-99.86 

A  fast Fourier transform

GHz internal triggering, you can
directly view non-linear effects in the
time domain. 

Signal Analyzers
Microwave Transition Analyzer

Satellite test
On frequency-translating devices
such as satellite transponders, the
HP 71500A can make several
measurements, including group delay,
AM to PM conversion, and gain/phase
linearity versus drive level. No exter-
nal mixers are needed, as would be
required with a network analyzer.

Non-linear microwave analysis
Characterizing the non-linear behav-
ior of high power devices and amplifi-
ers is easy with the HP 71500A. With
40 



(70820-31,
part number 5952-25453

Technical data sheet
Specifications and complete ordering information,

part number 5091-07923

34

(70820-2),
part number 5952-25463

Picosecond Delta Time Accuracy 

25~s  Transitions in Switched and Pulsed
Microwave Component Testing  

(70820-l),
product number 5952-25433

Measure 

715OOA

Product notes
A Versatile Measurement Set for Bench and Test 

70004A

HP 

7082OA
and HP 

5062-3979)
add extra set of user manuals
add rack flange kit
For mounting mainframes with handles attached

(HP PIN 5062-4073)
add service manuals
Includes assembly level service manual and

component level information for the HP 

7082OA
add rackmount slide kit (HP P/N 5062-7086)
add rack flange kit
For mounting mainframes without handles

(HP PIN 

7082OA’s  frequency reference oven when
MMS mainframe power is turned off

add tutorial kit
Includes tutorial and demonstration parts for a

self-paced class on the operation and capabili-
ties of the HP 715OOAIHP 

W50 Five year customer
return repair coverage

001
002

Additional information
Color brochure,  part number 5091-07913

003

810
908

910
913

915

External power pack supplies power to the
HP 

W30 two additional years of
return-to-HP warranty (3 years total)

Option 

7082OA  user manual set
Option 

7082OA  module
Adapter and cable accessories
HP 

HP  

7082OA
Synthesized source must be ordered separately.

bptions available for the HP 71500A
delete adapter and cable accessories
delete external power pack (HP P/N 70310-60016)

70004A  and the HP 

GHz
Adapter and cable accessories
External power pack
1 meter HP-IB cable accessories (HP P/N 8120-3445)
User manual sets for the HP 

7082OA  microwave transition analyzer module,
dc40 

70004A  color display and mainframe
HP 
HP  

7082OA  microwave transition analyzer module
Includes Includes

71599A  microwave transition analyzer system HP 

Signal Analyzers
Microwave Transition Analyzer

Ordering Information
HP 



source
Tune Voltage
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71707A

71707A  (set-up with 0.05 ppm tuning
sensitivity) using an HP 8662A synthesized signal generator
as an RF reference source to the HP 3048A phase noise
measurement svstem. All values are in units of dBc/Hz.

HP 

GHz
600 MHz
Phase noise performance varies with tuning sensitivity.
The following table shows the combined phase noise
performance of the HP 

GHz  to 25.8 
dBm

2.4 
+5 

dBm  max
5 MHz to 1200 MHz
0 to 

+30  dBm  min, 
GHz

-40 
GHz  to 26.5 

70004A
color display/mainframe.

Specifications
Frequency range
Input power
IF output frequency range
level
local oscillator frequency range
Frequency resolution
Spectral purity

1.5 

down-
converter module and the HP  

70427A  microwave  

state-of-the-
art noise floor performance for micro-
wave phase noise measurements. In
addition, it provides specified spurious
performance and a dc-coupled tuning
port with variable sensitivity for phase
locking to your microwave source.
Components of the HP 71707Ainclude
the HP 

71707A/70427A

Low noise microwave
downconverter for phase noise
measurements

AM noise detection

The HP 71707A microwave
downconverter translates microwave
signals to RF frequencies for use with
the HP 3048A and HP E5500 series
phase noise measurement systems.
The HP 71707A provides  

Signal Analyzers
Microwave Downconverter HP 



E5500  Series Phase Noise Measurement Solutions
part no. 5965-75903

3 6

71707Al70427A
part no. 5091-44353

Product Overview
HP 

8662A as
a reference

Additional Information
Technical data sheet

HP 

71707A and HP 11729C
carrier noise test set, using the HP 

71707A/70427A

Typical phase noise of HP 

70427A  microwave downconverter module

HP 

70004A  color displaylmainframe.
HP 

70427A  microwave downconverter module
and HP 

71707A  microwave downconverter
Includes HP 

71707A:  260 watts maximum
HP 70427A: 50 watts maximum

Weight (nominal) HP 71707A: 28.75 kg (63.3 lb)
HP 70427A: 9.3 kg (20.3 lb)

Size HP 71707A: 222 mm H x 425.4 mm W x 526 mm D
(8.74” x 16.75 ” x 20.7 ”)
HP 70427A: 4-slot width

Ordering Information
HP 

45” C
Calibration interval One year recommended
Power HP 

+75” C
Humidity Operational, 0 to 95% relative humidity at  

-4O”to  +55” C; storage, O”t0  

2kR
General Characteristics
Temperature Operational, 

port input range
? 5 volts

Tuning 

ppm/volt
Tuning port voltage range

ppm/volt, 20 ppm/volt, 1 

TYP. -62 -82 -110 -122 -128 -133 -136

Supplemental Characteristics
Tuning sensitivity 0.05 

GHZ
Spec. -60 -80 -108 -120 -128 -132 -135

18.0 to 26.5

TYP. -65 -85 -113 -125 -133 -137 -140
Spec. -63 -83 -111 -123 -129 -133 -138
TYP. -68 -88 -116 -128 -134 -138 -143
Spec. -65 -85 -112 -124 -130 -134 -140
TYP. -70 -90 -118 -129 -135 -139 -145
Spec. -67 -87 -113 -125 -131 -135 -142
TYP. -72 -92 -119 -130 -136 -140 -147
Spec. -69 -89 -114 -126 -131 -136 -143
TYP. -74 -94 -120 -131 -136 -141 -148
Spec. -72 -92 -115 -128 -131 -136 -144
TYP. -77 -97 -122 -133 -136 -141 -149
Spec. -73 -92 -112 -124 -124 -130 -142
TYP. -80 -100 -119 -130 -130 -135 -147

10M1M1OOk 10k

18.0 GHZ

10 100 lk

t0 12.6 

GHz

GHz

10.2 to 12.6 

GHz

7.8 to 10.2 

GHz

6.0 to 7.8 

GHz

4.2 to 6.0 

GHz

3.0 to 4.2 

fk)
Input frequency
1.5 to 3.0 

cerrlef from 

Signal Analyzers
Microwave Downconverter

Phase noise performance of the HP 71707A
offset 
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(VSA).  This confi-
guration can provide full-signal
demodulation of microwave signals
with double the bandwidth normally
provided by the VSA alone.

Channel measurements
To make channel measurements,
you can switch optional IF filters into
the 70 MHz IF path. This provides an
IF output with the bandwidth charac-
teristics of your choice.

Phase measurements in
multi-channel systems
HP uses MMS receivers to configure
custom multi-channel systems.
For example, a system that performs
phase measurements can be config-
ured using a modulation domain
analyzer connected to the 70 MHz
IF outputs in a dual-channel
HP 

non-phase-
locked system, the system can easily
identify modulation formats.

When more thorough analysis is
required, the I and Q outputs can be
connected to a dual-channel vector
signal analyzer  

7191OAP
is tuned to a suitable digitally

modulated signal. Sub-hertz tuning
(with a minimum on-screen resolution
of 1 Hz) allows ultra-fine adjustments
to compensate for phase offsets when
it is not possible to phase-lock the
receiver to a source, such as in
off-the-air monitoring. By stopping
the spinning caused by a 

I/Q signal identification
The optional analog I/Q demodulator
provides I and Q outputs that will
produce a constellation display on an
oscilloscope when the HP  

dB IF step gain.
A linear IF signal path provides good
signal fidelity with standard outputs
of 321.4 MHz IF and linear video.
Optional outputs include 70 and
140 MHz IF, analog I/Q, and
demodulated FM.

Pulse shape characterization
Traditional shape measurements of
pulsed microwave signals using a
spectrum analyzer are significantly
enhanced by the 100 MHz bandwidth.
You can connect an oscilloscope to the
video output to easily measure the
pulse rise and fall times of microwave
signals to 7 ns.

Chirp and frequency hopping
You can make chirp and frequency
hopping measurements by connecting
the output of the optional FM demod-
ulator to an oscilloscope. Sensitivities
of either 10 MHz/V or 40 MHz/V
enhance measurement speed and
accuracy

70911A  IF
module are used to collect the signal.
The HP 70911Aprovides IF band-
widths up to 100 MHz in 10% incre-
ments and up to 70 

fured-tuned  and the wide IF

bandwidths in the HF  

GHz
wide, using bandwidths of up to
3 MHz. Wide dynamic range ensures
that signals of various amplitudes are
quickly identified.

Once a signal has been located, the
receiver is 

7191OAP  receiver has two
modes of operation: search and
collection. To search for signals,
the receiver relies on fast spectrum
analyzer tuning. It sweeps over the
spans that you specify, up to 26.5 

70004A  display mainframe.
The HP 71910P comes with the
HP 70207B E05 PC display for MMS.

Search and collection modes of
operation
The HP 

IFS,
and precision frequency reference) for
remote applications at a lower cost.

The 71910A comes with the
HP 

71209A/P  Option 001
spectrum analyzer plus the
HP 70911A ultra-wide bandwidth
IF module. System options include a
preamplifier module for enhanced
noise figure and a smaller-sized,
single mainframe configuration
(without the display, narrowband 

radar/EW  transmissions.

The wide bandwidth receiver consists
of the HP 

cost-
effective combination of search and
wide-bandwidth collection capabili-
ties for the surveillance and signal
monitoring of satellite, digital radio,
and 

GHz. It provides a 

7191OAP  wide bandwidth
receiver monitors signals from 100 Hz
to 26.5 

GHz operation

Bandwidths to 36 MHz
with preselection

Cost-effective receiver for
surveillance and signal
monitoring applications

Flexible downconverter for
stimulus-response measurements

The HP 

719lOALP

100 Hz to 26.5 

Signal Analyzers
Wide Bandwidth Receiver HP 
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N=4+ from 12.6 to 26.5 GHz,  and 
N=2 from 6.0 to

12.8 
GHz,  N=l  from 100 Hz to 6.2 

prop-
erly set.
N IS the harmonic mixing number;  

dB step gain. Varies with
step gain.
300 MHz residual generated in low band of HP 70910A module. Appears 21.4 MHz
away from IF center frequency.
Refers to dynamic range at video output of HP 7091 IA. Assumes IF gain is 

given for 0 1 MHz IF bandwidth. Values 
dB RF attenuation.

Normalized to 

dB gain compression with preamplifier is
measured with 10 

1 dB RF attenuation; 
preamplifier  are

measured with 5 
with  TOI,  and dynamic range figure,  

GHz
for Option 017. Noise 

1 kHz for Option 016 and below 
dB for 70 MHz IF channel filter output (Option 007).

Use preamp bypass characteristics below 100 
t5 

002), anddB at 140 MHz IF output (Option 
dB at

70 MHz IF output (Option 001); -14 
dB IF gain). RF/IF gain is -5 atten  and 0 dB RF 

(> 48 MHz).
At 321.4 MHz out (assumes 0 

(> 36 MHz) or
low-band filter 

7091OA/P preselector RF/IF  bandwidth may be limited by the HP 

GHz 0.8” RMS
GHz 0.4” RMS

12.6 to 26.5 

GHz 0.2” RMS
6.0 to 12.8 

< -108 <-102 < -96
Phase jitter SSB, 100 Hz to 25 MHz, characteristic

10 MHz to 6.2 

kHz
N=4

10 
N=2

dB
Phase noise Noise sidband (dBc/Hz)

Carrier offset7 N=l

dB 21 dB 46  GHz 43 to 26.5 
18dB

22.0 
dBdB 41  GHz 39 

13dB
12.6 to 22.0 

dBdB 33  GHZ 32 f0 12.8  i MHZ  

0173
Preamp bypass Preamp on

dBc
Noise
Noise figure Standard Option 016 or

GHz -60 
dBc

18.0 to 26.5  
GHz -70 

dBc
2.7 to 18.0 

GHz -85 kHz to 2.9 

dB
Image frequency Center frequency Rejection
642.8 MHz 100 

> 10 dBm,  attenuation  < 0 

ranges
Image rejection
for RF input levels 

dB (characteristic)
spurs5 IF BW > 30 MHz
Linear detector dynamic 30 

GHz  and< 2.9 dBm  (characteristic) for CF  

dBm
(characteristic)
Internally generated -60 

5 -33 dBm1-5  dBm  I -5  -dB gain compression
dB 70dB

1 
dB 70  GHz 70 

dB 56dB
12.0 to 26.5  

dB 70  GHz 67 

dBm

One tone spurious-free dynamic range4 (characteristic)
10 MHz to 12.0  

dBm -23dBm 4 GHz 2
dBm

6.0 to 26.5 
dBm -21dBm 6 GHz 4

dBm
2.7 to 6.2 

dBm -16dBm 11 GHz 9

0173
(characteristic)
Preamp bypass Preamp on

20 MHz to 2.9 

dB
Dynamic range
Third order intercept Standard Option 016 or  

f 0.75 dB
dB

70 
2 0.3 dB50,60  

dB+ 0.25 dB30,40  
dB

10, 20, 
f 1.0 dB50,60,70  

dBf 0.75 dB30,40  
dB steps

10, 20, 
dB in 1 

dB  (characteristic), requires Option 016
or 017
0 to 70 

+28  
dB stepsdB in 5 

dB  characteristics2
0 to 65 
+5 

C)

C)
IF step gain accuracy
(20 to 30” 

kHz  to 30 MHz)
Gain

RF/IF gain
RF attenuation
RF preamplifier gain

IF gain
IF step gain accuracy
(0 to 55” 

f 30% (10 
(1,3,10  sequence)

Accuracy (characteristic)  
> 100 MHz 

kHz to 30 MHz;

< 8:1 with preselector (characteristic)
Video bandwidth

Range 10 

12:1,  < dB/-3dB)
+ 20% video output

Selectivity (-60 

15%,  321.4 MHz IF outputf 
steps1

Accuracy

dB,  five pole synchronously tuned
Range 10 MHz to 100 MHz in 10% 

tl x10-5
IF bandwidth -3 

10-10< 7 x 
lo-lo/day (7 day average)

Temperature drift
< 5 x 

O-s/year< 3 x 1 O-T/year  < 1 x 1 

7031OA
accuracy (standard) (Option 110)

Aging

w/o HP 7031OA  

GHz with
HP 11974 series preselected millimeter mixers)

Tuning resolution 1 Hz

Frequency reference w/HP 

GHz  with HP 11970
series millimeter mixers or 75  

GHz (to 110 

7191OA/P collection receiver
Frequency
Frequency range 100 Hz to 26.5 

719lOALP

Specifications
HP 

Signal Analyzers
Wide Bandwidth Receiver HP 



dB
IF bandwidths are 1.25, 5, 10, 20, 36 MHz

39

dB ripple Chebyshev -3 

dB, asymptotic
70 MHz IF channel filters
(Opt. 007, requires Opt. 001) 5 switchable channel filters, B-pole,

0.1 

> 40 ratio13
dB

Noise power 
> 25 Eb/No O-6 for rate12 1 xl 

dB
Symbol error 

dB 4.5 variation11 2.0 

variation11 On 25 ns 25 ns
Bypass 25 ns 25 ns

Amplitude 

dR) On 36 MHz 36 MHz
Bypass 40 MHz 70 MHz

Group delay 

2.O:l  (140 MHz)
IF frequency

Preselector 70 MHz 140 MHz
Bandwidth (-3 

1.5:l  (70 MHz); < 
R (nominal)

VSWR < 

dBm
70 and 140 MHz IF outputs
(Options 001 and 002) Rear panel SMB (m), 50  

* 0.15 %
Modulation frequency 12 MHz (max.)
Spurious emissions -35 

a 40 MHz 0.025 V/MHz  
f 0.5%a 10 MHz 0.1 V/MHz

1.5:l
Pk to pk deviation FM sensitivity Linearity

< 
f 0.5 v

VSWR

R (nominal)
Level

1.5:l
FM video output
(Option 005) BNC (f), 50 

*25mV
VSWR < 

10ns
Residual DC offset

90%)
dBc (non-harmonic)

Rise time (10 to 

dBc)
Spurious emissions -70 

(< -40 < 1% 
dB

Total harmonic distortion
l/II gain imbalance 1.25 

da) 50 MHz (each channel)
Quadrature error 6”

f 0.5 v
Bandwidth (-3 

R (nominal)
Level

P video outputs
(Option 004) BNC (f), 50 

2.O:l
I and 

< 
d8) IF bandwidth, as selected10

VSWR

Q (nominal)
Bandwidth (-3 

2.O:l
321.4 MHz option output Rear panel SMB (m), 50 

o C
VSWR < 

variation11 5 ns (preselector bypassed) 0 to 55 
d8) IF bandwidth, as selected10

Group delay 

R (nominal)
Bandwidth (-3 

tl0ns
321.4 MHz out Rear panel SMB (m), 50 

1.5:l
Rise time

oto1v
VSWR < 

BWa
Level

dB) As selected by IF and video 
fi (nominal)

Bandwidth (-3  

GHz.

HP 70911A ultra-wide bandwidth IF sections
Video output BNC (f), 50 

< 12 < CF GHz 36-MHz  band with 2 2700-channel  loading in a 13 For 
ZGHztCF<lEGHz.

64.DAM  signal at 150 Mb/s with12 Symbol error rate measurement with  
11 Maximum peak to peak variation over 80% of the IF output bandwidth.

> 48 MHz. Special option for wider filter available.
limits BW

to 
GHz,  HP 7091OAfilter  < 2.9 > 36 MHz. For CW  

GHz and preselector bypass.
Preselector limits BW to  

< 26.5 < CF GHz BW=iOO MHz for 2.6 10 Maximum IF 

GHz  due to “minus ” harmonic
mixing.

< 12.8 9 IF and demod outputs are inverted for CF 

e Measured at RF section  321.4 MHz IF output. For access, user must disconnect
from HP 70911A 321.4 MHz IF input.

dBmdBm 17.5 0 Maximum 17.0 
dBmdBm 14.0 

oto 55°C
Cl Minimum 14.5 

25 ”C*5 ”C
GHz  (spec)

Output power (spec)

2.l:l
Frequency range 3.0 to 6.6 

R, VSWR < 
V/GHz  LO frequency

First LO output SMB (f), 50 

V/GHz RF frequency
External mixer, 1.5  

kR load impedance
Voltage range 0 to t13.25 V
Tuning sensitivity RF input chosen, 0.5 

> 10 
dBm

Tune and span output BNC (f), 
(tl0  conversion loss) > TOI

dBm(+30  conversion loss) > 
dB

SHI
< 7.0 

f 3 V
Noise figure

dBm;  DC: 

dB from 271.4 to 371.4 MHz
Maximum safe input level
(specification) AC: 0 

2 14 

R (nominal)
IF input

Return loss

dB)
321.4 MHz external mixer SMA (f), 50 

t 50 ps (attenuation  
dB)

Pulse 100 W, 10 
2 10 dBm  (attenuation t30 

dBm  (attenuation = 0)+15  
*ov

AC

> 200 MHz
Maximum safe input level (specification)

DC

> 36 MHzGHz
GHz > 48 MHz > 48 MHz

2.7 to 26.5  
10 2.9 0 

dBm
RF bandwidths

< -50 dBm< -100  GHz
dBm

2.7 to 26.5  
< -80 dBm< -100  GHz0 to 2.9  

dB attenuation)(> 10 

3.O:l
LO emissions Preselector on Preselector bypass

< dB attenuation)  (< 10 
2.O:l

VSWR 
< GHz

1.4:l
Cl 6.0 to 26.5 

< GHz
dB attenuation)

Cl 0 to 6.2 
(> 10 

a (nominal)
VSWR 

dB (specified)
HP 70910A wide bandwidth RF section
RF input APC 3.4, 50 

f 0.3 dBm  
Q (nominal)

Output power -10 

719lOALP

Specifications
Inputs and outputs
(Values given are characteristic except as noted. Connectors are on the
front panel except as noted.)
HP 709008 LO section
300 MHz calibrator output BNC (f), 50 

Signal Analyzers
Wide Bandwidth Receiver HP 



GHz.

40

N=4+ from 12.6 to 26.5 GHz.  
t0

12.8 
N=2 from 6.0 GHz,  N=l  from 100 Hz to 6.2 harmomc  mixing number;  IS  the 14  N 

kHz (HP 70902A)
> 4.5 MHz (HP 70903A)

> 300 

1,3,10  sequence
Accuracy 20% (characteristic)
Set to maximum bandwidth  

kHz  (HP 70902A)
300 Hz to 3 MHz (HP 70903A)

(6pole,  synchronously tuned)
Video bandwidth

Range 3 Hz to 300 

16:l < kHz to 3 MHza 10 
12:l (&pole, synchronously tuned)< OlOHzto3kHz

dB)
f 20%

Selectivity (-60 dB/-3 

3kHztolOkHz
Accuracy

1, 3, 10 sequence and 10% increments except
kHz to 3 MHz (HP 70903A)

kHz (HP 70902A)
bandwidth 100 

800”point trace
Trigger Free run, line, video, external

IF resolution 10 Hz to 300 

ps to 355 s with
70700A Swept freq. spans: 15 ms to 355 s

Fixed freq. (0 span): 80 

* 2%
with HP 

+150kHz/ “C
Sweep time

Range 10 ms to 1000 s (continuous)
Accuracy

Nr4) Not cumulative from sweep to sweep> 10 MHz x 
kHz/s  during sweep

(span 
* 1 

for
collection receiver

Frequency drift

N14 Determined by phase noise
see phase noise section of specifications 

< 10 MHz x 
kHz)

Span 

kHz  p-p in 0.1 s
(measurement bandwidth = 100  

Nf4 x 25 c N14> 10 MHz x 

Nl
sidebands

Residual FM
Span 

dBc t 20 log < 65 
0 10 MHz -153 -147 -141

Line and system related

O3MHz -145 -139 -133
0 1 MHz -135 -129 -123

kHz -123 -117 -1110 300 
kHz -115 -109 -1030 100 

kHz -111 -105 -99a 30 
<-lo8 <-102 c-96kHz0 10 

kHz -104 -98 -920 3 
kHz -94 -88 -820 1 

0 300 Hz -88 -82 -76
O lOOHz -85 -79 -73

N=4N=2N=loffset’4
(dBc/Hz),  characteristic

Carrier 

Freauency  reference See specifications for collection receiver
accuracy-
Phase noise Noise sideband  

act)]
Tuning resolution See specifications for collection receiver

[4.0% of span t (span x freq ref f > 10 ms> sweep 
act)]

20 ms 
+ (span x freq ref 12.5% of span f > 20 ms> sweep 

act)]
50 ms 

+ (span x freq ref [1.5% of span f t 50 ms
N14

Sweep 
> 10 MHz x 

act)]
Span 

[lo!, of span t (span x freq ref + N14c 10 MHz x 

Hz1
Frequency span accuracy

Span 

soan t 10 + 2.5% of 
act)+ [(freq readout x freq ref < 20 ms5 sweep 

+ 1.5% of span t 10 Hz]
10 ms 

act)+ [(freq readout x freq ref 2 20 ms
Nl4

Sweep 
> 10 MHz x 

+ 10 Hz]
Span 

+ 1 .O% of span 
act)k [(freq readout x freq ref N145 10 MHz x 

7191OA/P  search receiver specifications
Frequency
Frequency range See specifications for collection receiver
Frequency readout accuracy

Span 

719lONP

HP 

Signal Analyzers
Wide Bandwidth Receiver HP 



~6 calibrator
amplitude error.

4 1

dB 20.3 dBm calibrator. Does not include 1s  Referenced to 300 MHz -10 

dBf 0.3dB
dB

20 
f 0.1 1OdB70903A

dB
HP 

? 0.8dB+ 0.4  dB 
dB

60 
f 0.6dBf 0.2  dB 

dB
50 

& 0.5dB& 0.2  dB 
dB

30 
f 0.2dBf 0.2  dB 

dB
20 

+ 0.2dB+ 0.2  dB 70402A 10 
Oto55 ”C

HP 
20to30 ”C 

dB
repeatability

IF gain accuracy Gain

+ 0.2 < 
dB

Preselector bypass switch 
* 4.8 GHzD 19.9 to 26.5 

dBk 2.8 GHz12.7to  19.9 0 
dBf 2.3 GHza 2.9 to 12.7 
dBf 1.2 GHza 0 to 2.9 

dB setting (characteristic)
dB

Accuracy, referenced to 10  
f 0.2 

dB steps
Switching repeatability

dB in 5 

5 100 MHz)
Input attenuator

Range 0 to 65 

dB (characteristic)
(for spans 

+2.5,  -3.5 GHz
dB (characteristic)

22.0 to 26.5 
+2.0, -3.0 GHz

calibratorls)
2.7 to 22.0 

30 ” C, ref to 
dB

(preset preselector DAC, 20 to  
f 4.0dB* 2.5  dB * 2.5  GHz

dB
22.0 to 26.5 

f 3.5dBf 2.0  dB + 2.0  GHz
dB

12.6 to 22.0 
+ 3.0dBk 2.0  dB f 2.0  GHz

dB
6.0 to 12.8 

f 3.0dB* 2.0  dB  f 2.0  GHz
dB

2.7 to 6.2 
& 2.0dBf 2.0  dB  f 1.5  GHz
calibrator15

100 Hz to 2.9 
calibrator15  

oto55oc
Peak Ref. to Ref. to
variation

20to30 ”C Oto55 ”C
atten.,  preselector peaked)

Frequency range
dB  

nV
Frequency response (10 

dBm
Reference level (linear) 7.07 to 22 

+30 to -140 

dB/div in 0.5% increments
Scale (linear) 10% of ref. level per division
Reference level (log)

dB  attenuation, preselector on)
Display range 10 divisions

Scale (log) 0.01 to 20 

t 10 dBm,  I 0 GHz  and RF levels 226.5  

dBc
responses
(for inputs  

< -70 
GHz

Multiple and out of band

dBm
26.5 

< -100 
dB attenuation; input Range Responses

terminated) 10 MHz to

dBc
642.8 MHz See image rejection specifications for

collection receiver
Residual responses
(0 

< -85 
dBc

42.6 MHz
< -85 

dB)
6 MHz

2 10dBm, attenuation2 0

719lOALP

Image response (RF input

dBm

HP 

dBc t2 c -54 GHz
dBm

6.0 to 26.5 
dBc t4 < -58 GHz

dBm
2.7 to 6.2 

+9 dBc< -68 GHz
dBm

20 MHz to 2.9 
+2 dBc< -54 

Equiv
frequency Products TO/
100 Hz to 20 MHz

70403A Center Intermod.
30 ” C)

HP 
attn,  20 to dB dBm  at the RF input, 10 5 -15 

dBm
(For two signals each  

+2 dBc< -64 GHz
dBm

6.0 to 26.5 
+4 dBc< -68 GHz

dBm
2.7 to 6.2 

+9 dBc< -78 GHz
dBm

20 MHz to 2.9 
+2 dBc< -64 
TOI

100 Hz to 20 MHz

Eqoiv
frequency Products

70902A Center Intermod.
30 ” C)

HP 
dB attn, 20 to dBm at the RF input, 10 < -20 

dBc
Third order intermodulation
(For two signals each 

< -100 GHz
dBc

2.9 to 26.5 
< -75 GHz

dBc
(preselector on) 20 MHz to 2.9 

< -60 

dBc
Second harmonic distortion

100 Hz to 20 MHz

GHz < -70 
dB attenuation)

(preselector on) 10 MHz to 26.5 

dBc

10 

c -60 MH~
power at the RF input with

D 1 to Hz 100 dBm total signal-30 < 

dBm
Spurious response
(Except as listed below, Band Response
for 

5 0 dB for signal levels  10.5 dB input attenuation)

dBm
Gain compression level
(10 

GHz -148 
dBm

22.0 to 26.5 

dBm
-150 

dBm
-155 
< -128 

dBm< -130 
dBm< -137 
dBm< -138 
dBm  (char)< -139 
dBm  (char)< -139 
dBm  (char)< -130 
dBm  (char)< -122 
dBm  (char)< -118 
dBm  (char)c -118 
dBm  (char)< -111 
dBm  (char)< -101 

dBm  (char)< -95 
dBm  (char)< -92 

GHz016/017) 12.6 to 22.0  
GHz

(Option 
706208 1 .O to 12.8 

GHz
with HP  

GHz
22.0 to 26.5  

GHz
12.6 to 22.0  

GHz
2.0 to 12.8 

kHz
1 MHz
3 MHz
10 MHz to 2.0 

kHz
300 

kHz
100 

kHz
30 

kHz
10 

kHz
3 

dBm) 300 Hz
1 

< -75 
.

3 Hz video BW;ref. level 
100 ’HzdB attenuation;

dBm
Displayed average noise level

(10 Hz res. BW; Freauencv DANL
0 

f 30 

Signal Analyzers
Wide Bandwidth Receiver

Amplitude
Total amplitude range -138 to 



70004A display/
mainframe

Calibration cycle

55.6 kg (122.3 lb)

177 mm (7 in) high, 426 mm
(16.75 in) wide, 526 mm (20.7 in) long
222 mm (8.7 in) high, 426 mm
(16.75 in) wide, 526 mm (20.7 in) long
3 years recommended

42

70001A mainframe

HP 

RE02/part 7.
Power requirements 404 w
(characteristic)
Weight, standard system
(nominal)
Dimensions

HP 

46lB,526/1979,  and MIL-STD FTZ 
CISPR publication 11,

45” C,
operational

EMC Conducted and radiated interference is in
compliance with 

t75” C, storage
Humidity 0 to 95% relative humidity at 

IF section has been removed to provide
a single mainframe configuration.
Environmental

Temperature 0 to 55” C, operational
-40 to 

70902A  
display/mamframe.

Note: For HP 71910P only, the HP 
70004A  or&slot  HP &slot  HP 70001A mainframe  

exchanging  modules, be sure that the final count will fit
into 

709llA  ultrawide band-
width IF section (2 slots)

Note: When adding or 

0 HP 

0 HP 70911A ultrawide bandwidth IF
RF section (2 slots) section (2 slots)

0 HP 70910Awide bandwidth

dBm  ref. leveldBm (nominal), -10 
1.5:l VSWR (characteristic)

-15 
< 

R
Q (nominal)

BNC (f), 50 
V, 100 

dBm ref. level

BNC (f), 0 to 1 

atten.,  -10 dB 

dBm at
RF input

HP 70903A IF section
Auxiliary video output
21.4 MHz IF output (linear)

Output level

0 

dBm (nominal) with -10 
1.5:l VSWR (characteristic)

Output level -15 
< 

R
kR (nominal)

3 MHz IF output (linear) BNC (f), 50 

3~~

HP 70902A IF section
Auxiliary video output BNC (f), 0 to 1 V, 1 

outoutslnouts and 
dBf 0.03 

dB (uncorrected)
Marker resolution

+ 3 
1, 3, 10 sequencedB in f 0.2 

kHz  res. BW (HP 70903A)
Res BW switching repeatability

dB/” C at 300 MHz

100 Hz res. BW (HP 70902A)
300 

f 0.05 

* 7.5% of reference level
dB/dB,  all bandwidths

dB
all
0.1 

k 3.0 >l MHz
dBf 0.5 21 MHz
dB+ 0.7 >lOOkHz
dB+ 0.5 kHz
dB

30 Hz to 100 
+ 0.7 

atten

Bandwidth Fidelity
< 30 Hz

dB input 
dBm ref. level,

10 

dB)
Log (uncorrected)
Incremental fidelity
Linear

Amplitude temperature
Drift (characteristic)
-10 

U (0 to 75 
a HP 70903A

dB)0 (0 to 90 
0 HP 70902A

70910A  wide bandwidth RF section
(2 slots)

Log (corrected)

U HP n HP 70903A IF section (1 slot)

0 HP 7031 OA precision frequency
reference (1 slot) reference (1 slot)

a HP 70902A IF section (1 slot) a HP 70903A IF section (1 slot)

a HP 7031 OA precision frequency  

0 HP 70900B Option 512 local oscillator
oscillator (2 slots) (2 slots)

a HP 70900B Option 512 local
D HP 702078 E05 PC display for MMS0 HP 70004A display/mainframe  
a HP 70001A mainframe

YpecMcations
Scale fidelity

General
HP 71910A system components HP 71910P system components
3 HP 70001A mainframe

719lOAIP
Signal Analyzers
Wide Bandwidth Receiver HP 



(89400-13)
part no. 5964-35863
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GHz  with 20 MHz
Information Bandwidth  

7191OA  Wide Bandwidth Receiver
part no. 5964-43513

Product Note
Extending Vector Signal Analysis to 26.5 

Wide  Bandwidth Receiver
part no. 5965-79163

Test Solutions for Satellite Manufacturers
part no. 5965-61953

Power Solutions to Complex Measurement Problems
part no. 5965-85543

Configuration Guide
HP 

7191OAlP  

1199OA  performance verification software

Additional Information
Product Overviews (3)
HP 

7191OAP
HP 

705YOA/H6Y  and H72

Softwar e
Receiver personality  included with HP 

5373A,  53310A
RAM card HP 82215A (128 K), HP 85700A (32 K)
MATE module HP 

5372A,  5371A,  
t0 4 MHZ

Modulation domain analyzers HP 
dc 

Bg41OA; dc to 10 MHz
Baseband signal analyzer HP 35878, 

70613A/C
Custom switching Call your HP sales representative
Vector signal analyzer HP 

70612A/C,  

dBm
Attenuator/switch driver HP 70611A
Interface modules HP 

+4 70100A, -70 to 
70700A, 20 MS/s

Power meter HP 

GSls
Digitizer HP 

54542A,  2 
GSls

HP 
547200,4 

MS/s
HP 

5461OA, 20 
70703A, 20 MS/s

HP 

7191oAIP

Compatible accessory modules and analysis tools
Oscilloscopes HP 

7031OA  precision frequency refer-
ence from standard configuration

Option 121 add distribution amplifier to HP 70310A
Option 122 delete ovenized oscillator in HP 70310A
Option 660 add HP 8566B programming manual set

HP 

GHz)
Option 110 delete HP  

GHz)
Option 017 add HP 70620B preamplifier (1 to 26.5  

kHz  to 26.5 

filters (requires Opt. 001)
Option 008 replace HP 70903A with HP 70902A
Option 009 add HP 70902A and HP 70001A mainframe
Option 010 add HP 70001A mainframe
Option 016 add HP 70620B Option 001 preamplifier

(100 

I/Q output
Option 005 FM output
Option 007 70 MHz IF channel 

70004A  display/mainframe
Option 400 add 400 Hz power line frequency operation

to HP 70001A mainframe
Option 660 add HP 8566B programming manual set

HP 71910P wide bandwidth receiver
Option 00170 MHz IF output
Option 002 140 MHz IF output
Option 004 analog 

7031OA
Option 200 delete HP  

7031OA
Option 122 delete ovenized oscillator in HP  

7031OA  precision frequency
reference from standard configuration

Option 121 add distribution amplifier to HP  

70902A from standard
configuration

Option 101 delete HP 70903A from standard
configuration

Option 110 delete HP  

GHz)
Option 100 delete HP  

GHz)
Option 017 add HP 70620B preamplifier (1 to 26.5  

kHz  to 26.5 

7031OAto Option 011 configuration
Option 013 add HP 70902A to Option 011 configuration
Option 014 add HP 70903Ato Option 011 configuration
Option 016 add HP 70620B Option 001 preamplifier

(100 

7031OA)
Option 012 add HP  

70903A,  70902A,  70004A,  

007 70 MHz IF channel filters (requires Opt. 001)
Option 011 single mainframe configuration (deletes

HP 

I/Q output
Option 005 FM output
Option 

Signal Analyzers
Wide Bandwidth Receiver

Ordering Information
BP 71910A wide bandwidth receiver

Option 00170 MHz IF output
Option 002 140 MHz IF output
Option 004 analog 



dB calibrated display
range. Excellent display fidelity
makes IF substitution unnecessary.
Accurate measurements can be made
quickly using the built-in marker
functions. For even greater accuracy,
add the HP 70100A power meter to
your instrument workstation.

Frequencyaccuracy
For 0.1 ppm frequency accuracy and
stability over both temperature and
time, an oven-controlled reference
oscillator is standard in these synthe-
sized analyzers. A 10 MHz output and
optional distribution amplifiers allow
other instruments in your system to
be locked to the same reference.
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70004A
ordered as part of a spectrum analyzer
system. The P systems include the
HP 70207B E05 PC display for MMS.

HP 70000 Series

Amplitude accuracy
You can measure amplitude anywhere
within the 90 

hardkey  panel for spectrum analysis
comes installed in each HP 

70004A,  a state-of-the-art color
display and mainframe. A custom

A/C systems include the
HP 

hardkey panel or PC display
All 

71209AP  system.)

Overview

With these spectrum analyzers, you
can customize your test equipment
and expand your system as your
needs change.

Features common to all HP 70000
spectrum analyzers are described
below. Information about the
performance of individual models
follows this section.

Full-color display and

GHz.  (External mixer capability
is included in the standard
HP 

to
325 

external-
mixer-interface module to any of
these spectrum analyzers provides
millimeter frequency coverage 

GHz.
Adding the HP 70907B 

7121OC/P,  from 100 Hz to 22 
GHz;  and the

HP 

71209AP  from
100 Hz to 26.5 

GHz; the HP 
kHz to

22 
712OOC/P,  from 50 

GHz; the
HP 

711OOC/P  provides coverage
from 100 Hz to 2.9 

71209P  (PC not shown)

Four standard spectrum
analyzer systems
Four standard spectrum analyzer
systems cover the frequency range
from RF to microwave. The
HP 

GHz

Speed, precision, and flexibility

Modern feature set

S-year recommended calibration interval

HP 

7121OClP 100 Hz-22  
GHz

HP 
71209AIP 100 Hz-26.5  

GHz
HP 

712OOCIP 50 KHz-22  
GHz

HP 
711OOClP 100 Hz-2.9  

Spectrum Analyzers
HP 70000 Series

Outstanding RF and microwave performance

HP 



download-
able programs (described on the next
page) or with a controller.
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occupied-
power bandwidth of the signal on the
display for narrowband FM signal
analysis.

All of these high-level firmware
features are accessed via  

(FFT)
measures close-in, low-level AM
sidebands and eliminates the effects
of incidental FM.

Peaks measures and sorts, in order
of frequency or amplitude, the signals
on the display for signal-monitoring
applications.

PWRBW measures the 

1

Figure 1. Typical local oscillator phase noise sidebands at offsets from
100 Hz to 10 MHz.

signals in transmitters. As communi-
cation bands extend to higher
frequencies, you can convert your RF
system to microwave simply by replac-
ing the RF section. This saves you the
cost of a new spectrum analyzer and
the need for training on a new system.

High-level firmware allows you to
make measurements faster and more
easily. It simplifies many procedures
and provides useful information,
not just data. Here are just a few
examples:

Fast Fourier Transform  

Hz/GHz  frequency accuracy,
which allows you to measure closely
spaced communication channels with
ease. The low phase noise of the
spectrum analyzers also permits
close-in testing of low-level spurious

(DLP)  adds
a scalar-network-analysis personal-
ity, which provides a user interface for
making transmission or reflection
measurements, and open-short and
through normalization. You can enter
limit lines for upper and lower test
boundaries, and a pass/fail indicator
is provided.

Communications
The HP 70000 spectrum analyzers
have 117 

GHz.

A downloadable program  

dB dynamic
range. The tracking generators
operate together to provide continuous
sweeps from 10 MHz to 18 

GHz)  and get 130 
GHz to

18 

dB dynamic range.
Or, add an HP 70301A (2.7 

GHz) for 124 
703OOA  (20 Hz to

2.9 

us in zero
span. This enables you to view fast
rise-time pulses (logged amplitude)
while retaining the benefits of the
digital display.

Component test
Two tracking generators are avail-
able for scalar-analysis measure-
ments. Add an HP 

707OOA  digitizer decreases the
minimum sweep time to 80 

printing-
without losing the benefits of an
analog display. Digital persistence in
the spectrum analyzer simulates the
characteristics of an analog display
for viewing multiple signal patterns.
For example, now you can view,
measure, and record double-pulse
output from a radar transmitter.

In zero-span mode, the analyzer
becomes a fixed-tuned receiver, allow-
ing you to demodulate the measured
signal and view the pulses. Adding an
HP 

Spectrum Analyzers
HP 70000 Series

Applications

Radar
Now you can have all the advantages
of a digital display- such as trace
storage, plotting, and  



70004A  display), or the internal
memory of the spectrum analyzers.
Instrument states, traces, and
downloadable programs are easily
stored or recalled.

Minimal cost-of-ownership
The analyzers have a three-year
calibration cycle, which means that
your test equipment uptime increases
while service costs are less. Based on
customer data from past years, cost
of ownership per year amounts to
less than 1.5% of the list price. (This
assumes an average 2,000 hours per
year operation and accounts for
average repair and calibration costs
over the time period.)
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mass-
storage devices such as HP-IB disk
drives and memory cards (via the
HP 

70004A
color display allows you to extract
information from complex modulated
signals such as TV, pulsed RF,
and FM.

Digital persistence simulates the
variable intensities of analog displays,
without sacrificing the storage and
plotting capabilities of digital
displays.

Automatic test systems
The HP 70900B local oscillator
module contains a high-speed micro-
processor for trace data manipulation
and spectrum analyzer tuning control.
Additional high-level functions
simplify programming requirements
to save you time and money.

Save rack space and money
You can save valuable rack space in
ATE systems by eliminating the
display and controlling the analyzer
over the HP-IB. In a standard system,
this cuts rack space by more than one
half. For occasional troubleshooting,
you can roll a display up to your test
system. Option 200 deletes the display
and saves you money, too.

Downloadable programs
For use without a computer, the
spectrum analyzer can control other
instruments via the HP-IB to make
complex measurements and display
results. The remote programming
language is easy to read and simple
to use. It enables you to create an
automatic test workstation without
an external computer.

Mass storage
These systems access external  

GHz without preselection.

Digital persistence display
Digital persistence in the HP 

GHz with preselection or to
325 

GHz,
the HP 70907B external mixer inter-
face can be added to any system or
used without an RF section for milli-
meter-only spectrum analysis. Full
capability (described in the Millimeter
Measurement System section) is
available for measurements to
75 

7121OCP  and HP 70620B
combination.

External mixer interface
For measurements above 26.5  

dBm by the
HP 

711OOCP
and HP 70621A combination, and
sensitivity of -150 

dBm is achieved by the HP 

GHz. This range can
be improved even more with the
addition of the HP 70621A or 70620B
preamplifiers. Sensitivity of -156

dBm  to 2.9 

Spectrum Analyzers
HP 70000 Series Overview

Spurious tests and surveillance
Spurious tests and surveillance
applications both require an analyzer
with high sensitivity. The HP 70000
analyzers offer sensitivity of about
-134 



70004A  color
display Option 201 deletes the
HP 70001A mainframe, resulting in
a smaller system package for an
outstanding price.

The HP 71100P is a single mainframe
with the display on a PC. The 71100P
includes the HP 70207B E05 PC
display for MMS. Key features are
manual and automatic control of
MMS instrumentation using a PC;
capability for output to PC printers
and mass strorage devices; and lower
system costs.
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7031OA  precision
frequency reference), all required
modules fit into the HP 

lOOC/P  spectrum analyzer
basic configuration
When size or cost is a concern, and
when absolute frequency accuracy is
not required, two delete options
provide an attractive, basic RF
spectrum analyzer. With Option 110
(delete the HP 

dBm sensitivity

HP 71 

GHz

Synthesized, high performance
spectrum analyzer

10 Hz minimum bandwidth

-134 

707OOA
digitizer for 80 ms sweeps in zero span.

100 Hz to 2.9 

dBm and the HP 

711OOC/P  spectrum analyzer can
be used with the HP 70907B external
mixer interface to measure millime-
ter signals. Additional accessory
modules that are compatible include
the HP 70621A and HP 70620B
preamplifiers for sensitivity improve-
ment to -156 

711OOCP
modules are the component test
system using tracking generators and
the lightwave signal analyzer. The
HP 

711OOCP fits into a wide
range of RF communication applica-
tions. You can measure harmonic,
third order distortion, and other
spurious from RF radios, pagers,
and other transmitters; from
receivers; or from their components.
You can also use the analyzer for
fast surveillance applications.

Other systems based on HP 

high-
impedance probe. Attaching a probe
allows you to measure signals directly
from a printed circuit board.

The HP 

711OOC/P
offers some special features. The RF
input can be either ac or dc coupled.
The ac-coupling prevents damage to
the input attenuator due to a dc signal
applied to the input. It also has a
probe power supply input for a 

GHz.
Its synthesized performance offers
very precise, high-speed tuning for use
in the lab and manufacturing and in
integrated test systems. Excellent
sensitivity, phase noise, and dynamic
range allow you to make even the
most demanding RF measurements.

Along with general characteristics
described in the HP 70000 spectrum
analyzer overview, the HP 

711OOC/P  is a high
performance RF spectrum analyzer
operating from 100 Hz to 2.9 

711ooc/P

The HP 

Spectrum Analyzers
HP 70000 Series HP 



typrcal  phase noiseOversew  for ’ Refer to Figure 1 in the Spectrum Analyzer 

16:l< kHz-3 MHz
< 12:1

10 
kHz

da) bandwidth
10 Hz-3 

da/-3 
f 20%

Selectivity (-60 

kHz)
Accuracy

kHz-10  

kHz-3  MHz (HP 70903A)
and 10 % increments
except 3 

losequence 100 (1,3,  
70902A);kHz  (HP 

dB,  synchronously tuned)
Range 10 Hz-300 

70700A Swept freq span: 15 ms-355 s
Fixed freq (zero span): 80 us-355 s with 800
trace point s

Trigger Free run, line, video, external
Resolution bandwidth (3 

?2%
with HP 

kHz/“C.  Errors due to drift are not cumula-
tive sweep to sweep.

Sweep time
Range (continuous) 10 ms to 1000 s
Accuracy

+I50  
kHz/s andkl > 10 MHz, freq drift is 

kHz)
Determined from phase-noise sidebands
For spans 

BW=lOO  kHz p-p in 0.1 s (measurement < 25 
< 10 MHz

Frequency drift

> 10 MHz
Span 

dBc
related sidebands

Residual FM
Span 

< -65 
kHz  Offset

Line and system

c -108 dBc/Hz
10 

<1x10-e

48

Spectral purity1
Noise sidebands at 

7x1O-s< 
)

Temperature drift
(7-day  avg O-lo/day  < 5x1 

3x10.?year< 0m7/year,< 1 xl 

1 OA
accuracy

Aging

w/o HP 703 703fOAw/HP 
act)]

Frequency reference
+ (span x freq ref [4.0% of span f 2 10 ms

act)]
Sweep 

+ (span x freq ref [2.5% of span f 2 20 ms
act)]

Sweep 
+ (span x freq ref .5% of span + [I 2 50 ms

> 10 MHz
Sweep 

+ (span x freq ref accuracy)]
Span 

[l% of span f 5 10 MHz

GHz  in 0.5% increments and 0 Hz
Accuracy

Span 

+lO Hz]
Frequency span

Range 1 Hz-2.9 

+ 2.5% of span 
[(freq  readout x freq ref accuracy)f 2 10 ms

+ 10 Hz]
Sweep 

+ [(freq readout x freq ref accuracy)
t 1.5% of span 

2 20 ms
> 10 MHz

Sweep 

+ 10 Hz]
Span 

+ 1 .O% of span 
f [(freq readout x freq ref accuracy)2 10 MHz

GHz  (ac coupled)
Tunable in 1 Hz increments

Frequency readout accuracy
Span 

kHz-2.9  
GHz (dc coupled)

100 

GHz
Frequency
Frequency range 100 Hz-2.9  

lOOC/P RF Spectrum Analyzer
100 Hz to 2.9 

lOOC/P RF Spectrum Analyzer HP 71 

correcteci  limits are-given ’ unless noted.

HP 71 

the  parameter.  All
specifications apply after the instrument ’s temperature has been stabilized after a one-hour warm-up, self-calibration routines have
been run, and the preselector peak function has been executed. Where specifications are subject to minimization with error correction
routines, 

+55” C temperature range. Characteristics pro-
vide information about non-warranted instrument performance.  Nominal values indicate the expected value of 

over  the 0 ” C to 

7031OA  precision
frequency reference can be added at
any time. (With Option 201, a slot no
longer available for this module, so a
mainframe would then be required.)

Specifications

Specifications describe the instrument ’s warranted performance 

711OOC/P  spectrum analyzer.
Without the precision frequency
reference, frequency drift-and there-
fore absolute frequency accuracy-is
degraded. However, sweep linearity
and relative frequency accuracy are
not affected, so you have full confi-
dence in all relative measurements.

Should your needs change in the
future, the HP 

711OOC/P

This configuration (shown at right)
has all the features and amplitude
performance of the complete
HP 

Spectrum Analyzers
HP 70000 Series HP 
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RLI DC1 PPOSHl AH1 T6 L4 SRI 
IvldBm  ref dB attn and -10 

dBm RF
input, 0 

dBm  nominal with -5 

1.5:l  VSWR (nomi-
nal)

Output power

HP-16 codes

-15 

Q, 
k-R (nominal)

BNC (f), 50 

mA
maximum

HP 70902A Auxiliary video output
3 MHz IF output (linear)

BNC (f), O-l V, 1 

+15  V, -12 V and ground, 150  
2.9:l  (nominal)< 
1.3:l  (nominal)< 

dB  attn)
3 Probe power output

dB  attn)
VSWR (0 

attn)
VSWR (310 

dB 
dBm  (nominal)

LO emissions (10  

< -100R (nominal), GHz) Type-N (f), 50 

dB
300 MHz x freq ref accuracy

Cl RF input (100 Hz-2.9 

+ 0.3 dBm  
R (nominal)

-10 

70904A

BNC (f), 50 

0 Frequency accuracy
HP 

n 300 MHz calibrator output
3 Output power

dB
Input/output characteristics
Front panel (see individual module specs for complete information)
HP 709008

+0.03 
dB (uncorrected)

Marker resolution
?3 

dB
All bandwidths

+0.2 1,3,10 sequence

kHz  res BW (HP 70903A IF)
Resolution bandwidth switching repeatability

in 

dB inputattn, (Accumulated error is eliminated by
100 Hz res BW (HP 70902A IF) running internal correction routine)
300 

dBm  ref level, 10 
dB/” C

-10 
kO.05  Driff (nominal)

+7.5% of reference level
Amplitude temperature
a Linear

eO.1 dB/ldB7 Incremental, corrected All
dBk3.0 
dB

Log, uncorrected All
*0.7 kHz

dB
300 

+0.5 kHzdB) 30 Hz-l 00 n (0 to 90 
dBkO.7 I-I HP 70902A 10 Hz

dB
Scale fidelity Bandwidth Fidelity

Log, corrected (l-3-10)

eO.6  dB+0.2  dB
dB

50 
kO.5  dB+0.2  dB

dB
40 

*0.3 dB*0.2 dB
dB

30 
kO.2 dBkO.2 dB

dB
20 

to.2 dBto.2 1OdB
oto50 ”c30 ” c

dB
repeatability
IF gain accuracy Gain 20 to 

kO.2 

MHz)

Amplitude
Input attenuator switching

dBm. 300  (-10  dB 20.3 uncertaintv
dB

Calibrator 
+1.8  GHzattn) 100 Hz-2.9 dB  

dB
calibrator (10  

.3 *I GHzdBm 100 Hz-2.5 0 Referenced to 300 MHz, -10 
dBkl.5  GHz
dB

100 Hz-2.9 
.O ?l GHzdB attn) 100 Hz-2.5 g Peak variation (10 

nV
Frequency response Band Variation
0 Linear 7.07 V to 22 

dBmt30 to -140 J Log

0 Linear 0 to 10% of reference level per division
Reference level range

dBm
Display range (10 divisions)

Calibration
a Log 0.01 to 20 dB/div in 0.5% increments

< -100 GHzinoutattn  with inoutterminatedl 10 MHz-2.9 (OdB  

attn)
Residual responses Range Responses

dB (10 
6,42.8, and

642.8 MHz offset 
dBm at 5 0dBc for RF input levels2 -90 

dB  attn)
Image responses

dBm

(10 

+5dBcGHz<  -70 
dBm  at mixer

10 MHz-2.9 
5 -30 

dBm
two signals each

+3 
TOI

dBc
Equiv
< -70 

dBc< -60 

dBc

Second
harmonic

< -70 
dBc

dBc

Spurious
< -60 

lntermod
modulation frequency products
Distortion for 100 Hz-l 0 MHz < -66 

GHz
Third order inter- Center

dB  attn) 10 MHz-2.9 a (10 
dBm 100 Hz-l 0 MHz< -40 

dB  attn)
Second harmonic distortion Band

Cl For mixer level 

GHz
listed below, are less than these values
(10 

dam 100 Hz-10 MHz
All spurious responses, except as 10 MHz-2.9 

level< -40 

dBm
Spurious responses Input

For mixer 

5 -10 sianal levels dB for < 0.5 inout  attnd8 

dB  higher than the above.
Gain compression level

0 

> 1 MHz, displayed average noise level is
40 

kHz res BW For freq 
dBm

100 
< -156 GHz

dBm
with HP 70621A 10 MHz-2.9 

< -131 GHz
dBm

2.0 GHz-2.9  
< -134 GHzBW 10 MHz-2.0 

d8 attn)
Band DANL

10 Hz res 

f 25 V in ac mode
Displayed average noise level (0 

dB attn)
DC 0 V; 

(2 20 
dB attn)

Pulse power 100 W, 10 ms pulse 
(2 10 dBm +30 

dBm
Maximum safe input power

AC average continuous

+30 

711OOC/P

Amplitude
Total amplitude range -134 to 

Spectrum Analyzers
HP 70000 Series HP 



70004A  with handles attached
Option 915 service manual set and software for

troubleshooting and repair

50

7OOOlA/
HP 

70004A  without handles
Option 910 extra user manual set containing

(a) installation/ verification, (b) operation, and
(c) program language reference

Option 913 rack flange kit to mount HP  

7OOOlA/
HP 

70004A  display/mainframe
Option 908 rack flange kit to mount HP  

70004A  display/mainframe
Option 400 add 400 Hz power line frequency operation

to the HP 70001A mainframe; add isolation trans-
former at 2.3 kg (5 lb) (HP 71100C only)

Option 512 additional memory 1 Mbyte total, 90 KB
user memory

Option 810 rack mount slide kit for both the HP 70001A
mainframe and the HP 

70205A  display for
HP 

7031OA
Option 200 delete display (operation and control over

HP-IB only)
Option 201 delete mainframe
(NOTE: count modules to ensure fit in mainframe)
Option 205 substitute HP  

7031OA/OOl)
Option 122 provide external reference capability and

delete ovenized reference in the HP  

7031OA  precision frequency reference
(HP 

kHz3  MHz IF section must
be ordered)

Option 110 delete HP 70310Aprecision frequency
reference

Option 121 add distribution amplifier on the
HP 

70903A  100 

kHz
IF section

(NOTE: HP  

W30 two additional years of return-to-HP
warranty (3 years total)

Option 006 delete HP 709021110 Hz-300  

1BP  certificate of calibration and data
Option 

1BN certificate of calibration
Option 

GHz
Option 

1BH general export license version, limit span
to 2.3 

loOC/P  spectrum analyzer
Option 

0 HP 70871A scalar measurement personality

Ordering Information
BP 71 

11990A  performance verification software

D HP 70205A monochrome display
Software available from  HP
a HP 

0 HP 70700A digitizer (in slave mode)
IJ HP 70907B external mixer interface module

708lOB  lightwave section0 HP 
70300NHP  70301A tracking generatorsa HP 
7062lNHP  706208 preamplifiers0 HP 

SS80-compatible  hard or flexible disk
User memory 32 KB minimum 128 K with 901008 firmware.

About 2.5 KB to store an 800 point trace with
its state. System memory is reduced when slave
modules are added.

Compatible accessory modules
(slave modules to the HP 709008 master module)
Cl HP 70903A IF section

DLPs),  direct plot
(buffered), direct print, full color display

Mass storage
Memory card 32 KB or 128 KB RAM per card
External

70004A display memory card, direct-to-disk, keyboard (for title
features used mode and writing small 

70004A  display 222.0 mm (8.74 ”) high, 425.4 mm
(16.75”) wide, 526.0 mm (20.7 ”) long

Warranty 1 year (extendible with options)
Calibration cycle 3 years recommended

Features and compatibility
HP 

70001A  mainframe 177.0 mm (6.97 ”) high, 425.4 mm
(16.75”) wide, 526.0 mm (20.7 ”) long

HP 

711OOC/P  standard
Dimensions

HP 

RE02/parl7.
Vibration and shock In compliance with MIL-T-28800E

Type III Class 3
Power requirements
See requirements for HP 70001A and HP 70004A. All power requirements
supplied by the mainframe (HP 70001A or 70004A).
Weight (nominal), 48 kg (105.8 lb)
HP 

526/
1979, and MIL-STD 461 B, 

FTZ  CISPR  pub 11, 

at45”C
EMC Conducted and radiated interference is in

compliance with  

+75” C
Humidity Operational, 0 to 95% relative humidity

+55” C
Storage, -40 to  

70004A  display/mainframe.)

Environmental temperature Operational, 0 to 

4-slot  HP 
8-slot  HP 70001A mainframe

and the 

a HP 70904A
(Note: When adding or exchanging modules, be sure that the
final module count will fit into the 

u HP 70902A70904Aa HP  17 HP 70902A  
70310A0 HP a HP 70900870310Aa HP 0 HP 709008

a HP 702078 E050 HP 70001Aa HP 70004Aa HP 70001A  

HP711ooc/P

General Specifications
HP 711 OOC system components HP 71100P system components

Spectrum Analyzers
HP 70000 Series



kHz.

Use the HP 70700A digitizer for
80 ms sweep times in zero-span
(fixed-tuned).

Refer to the HP 70000 Spectrum
Analyzer Overview for more details.

51

712OOCP
spectrum analyzer for improved
sensitivity. Option 001 on the
HP 70620B provides coverage
down to 100 

GHz, you can add
an HP 70907B external mixer inter-
face module.

The HP 70620B preamplifier modules
can be used with the HP 

GHz

Price and
choices

performance

For coverage to 325 

kHz to 22 

GHz.

The standard configuration gives
unpreselected microwave capability at
just over the price of an RF analyzer
with similar performance in terms of
speed, phase noise, and feature set.
If you make RF measurements but
occasionally view microwave signals,
this analyzer may be ideal. Or, if you
measure known signals in a controlled
environment such as manufacturing,
this analyzer offers high performance
at an economical cost.

50 

kHz to 22 

712OOCP microwave
spectrum analyzer offers a wide
variety of price and performance
options and a frequency range of
50 

712OOCLP

The HP 

Spectrum Analyzers
HP 70000 Series HP 
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+ 20 log dBc 
kHz

< -65 
dBc/Hz 30< -96 

kHz< -98 dBc/Hz 30
kHzdBc/Hz 30< -102 
kHz
kHz

< -108 dBc/Hz 30
< -108 dBc/Hz 10

Gffset

GHz
Line and system
related sidebands

Noise sideband

19.7-22/26.5  0
GHz12.5-19.9  0

GHzCr 6.0-l 2.7 
GHz0 2.7-6.2 

GHzkHz-2.9  0 50 

giuen  unless noted.

Spectral purity2
Frequency range

bus  been executed.
Where specifications are subject to minimization with error correction routines, corrected limits are  

provide  information about
non-warranted instrument performance. Nominal values indicate the expected value of the parameter. All specifications apply after the instrument ’s
temperature has been stabilized  after a one-hour warm-up, self-calibration routines have been run, and thepreselectorpeak function  

+55”  C temperature range. Characteristics over  the 0” to 

<1x10-s

Specifications describe the instrument ’s warrantedperformance 

o-9< 7x1 
5x10-Id/day (7-day avg.)c 

O-s/year< 3x1 O-T/year,< 1 xl 
7031OAw/o HP w/HP  703 1 OA

act)]
Frequency reference
accuracy

Aging

Temperature drift

+ (span x freq ref [4.0% of span f 
act)]+ (span x freq ref [2.5% of span + 
act)]+ (span x freq ref [1.5% of span f 

act)]+ (span x freq ref [I % of span f 

GHz  in 0.5% increments

2 1 Oms

O-22 

2 20ms
Sweep 

t 50ms
Sweep 

>lO MHz
Sweep 

n Span 
I 10 MHzn Span 

act)

Frequency span
Range
Accuracy

[(freq  readout x freq ref + 
tl0 Hz]+ 1.5% of span  

act)f [(freq readout x freq ref 

oSweep<lOms

1 in the Spectrum Analyzer Overview section for typical phase
noise.

2 Refer to Figure 
= Harmonic mixing band constant.1 N 

f 20% (characteristic)

kHz or 3 MHz),
effective bandwidth is greater than specified.

Accuracy

(1,3,10  sequence) 300 Hz-3 MHz (HP 70903A)
When set to maximum (300  

kHz (HP 70902A)

16:l
Video bandwidth

Range 3 Hz-300 

c OlOkHz-3MHz
12:l< kHz0 10 Hz-3 

da)
Bandwidth

da/-3 + 10 Hz] Selectivity (-60 2:5%.of  span + 

f 20%
kHz)

Accuracy
kHz-10  

- 3 MHz (HP 70903A) and 10 %
increments except 3 

kHz  (1,3,10  sequence) 100 
kHz (HP 70902A)

Nl
Range 10 Hz-300 

x >lO MHz 

dB, synchronously tuned)

Span 
+I 0 Hz]

Resolution bandwidth (3 
.O% of span + 1 

act)f [(freq readout x freq ref Nlx 110 MHz 

f 2%
Trigger Free run, line, video, external

Span 

lOmstol000s
Accuracy

kHz/ ” C. Errors due to drift are not
cumulative sweep to sweep.

Sweep time
Range (continuous)

kl50  
kHz/s

and 
*l drib is Nl, freq > 10 MHz x dritt For spans 

Nl Determined from phase-noise sidebands
Frequency 

I 10 MHz x 
kHz)

Span 

kHz p-p in 0.1 s
(measurement BW = 100  
c 25 Nl>lO MHz x 

2 20 ms

Frequency
Residual FM

Span 

GHz
Frequency readout accuracy

3 Sweep 

L+ 19.7-22 
GHz

4

GHz
3 Lt 12.0-19.9 

L- 6.0-l 2.7 
GHz

2
L- 2.7-6.2 

GHz
N = harmonic number 1

kHz-2.9  H- 50 
GHz) N 1st IF Frequency

L = low IF (321.4 MHz) 1

GHz
Tunable in 1 Hz increments

H = high IF (3.6214 

- 22 kHz 70905A 50 

712OOCP

Specifications

Frequency
Frequency range

HP 

Spectrum Analyzers
HP 70000 Series HP 
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< -70 
dBc< -60 

dB

Spurious

+ 3.8 GHzkHz-22 
dB

400 
f 3.8 GHzkHz-19.9 

dB
400 

+ 3.0 GHzkHz-12.7 
dB

400 
f 2.3 GHzkHz-6.2 attn) 400 dB dam (10 

dB
-10 

+ 1.6-3.9 GHzkHz-2.9 
dB

Referenced to 300 MHz, 50 
f 2.5 GHz

dB
19.7-22 

f 2.5 GHz
+1.9dB

12.5-19.9 
GHz

dB
6.0-12.7 

1.4  + GHz
dB

2.7-6.2 
f 1.4 GHzkHz-2.9 

2.7dB
400 

f GHzkHz-2.9 

dBm
Frequency response Band Variation

Peak variation 50 

< -83 GHz
dBm

19.7-22 
< -88 GHz

dBm
12.5-19.9 

< -92 GHz
dBm

6.0-12.7 
< -100 GHzMHz_6.2  attn  with input terminated) 1 O  dB 

attn)
Residual responses Range Responses
(0 

dB (IO 
dBm offset at 6, 42.8,

and 642.8 MHz  
20 

dBc
levels 

< -85 
dBm

Image responses for RF input 
t8 dBc< -76GHz

dBm
6.0-22 

+7 dBc
dBm

< -74 
dBc t3 

TOI
< -66 

Equiv
products

dBc
lntermod

dBc
< -50 
< -55 

dBc
dBc

< -60 

dBc
< -70 

dBc
< -70 
< -60 

GHz

Second harmonic

attn)

100 Hz-l 0 MHz
10 MHz-6.2 dB 

dBm at mixer
(10 
5-30 

intermodula- Center
tion distortion frequency
for two signals, each

GHz

Third-order 

GHz

19.7-22 

GHz

12.5-l 9.9  

GHz

6.0-l 2.7  

GHz
2.7-6.2 

attn) 20 MHz-2.9  (IO-dB  
kHz-20  MH ZdBm 100 2 -40 

attn)
Second harmonic
distortion Band
for mixer level  

(lo-dB  

GHz

are less than these values

- 22 
- 10 MHz

All spurious responses,
except as listed below, 10 MHz 

kHz dBm 50 < -40 

dBm
Spurious responses Input
for mixer level  

f -10 dB for signal levels < 0.5 d6 input

dB  higher than above.
Gain compression level

0 

nOiSe
level is 40 

>l MHz, displayed average  kHz res BW For freq 
(-116

100 
GHz- 22 GHz 

(-120
19.7 

GHz
(-125

12.5 GHz-19.9 
GHz

GHz <-132
6.0 GHz-12.7 

GHz <-129
2.7 GHz-6.2 
10 MHz-2.9 

(dBm)
10 Hz Res BW

d8 attn) Band DANL 

dBm
Displayed average noise level*

(0 

t30 

712OOCP

Amplitude
Total amplitude range -132 to 

dB/“C
(Accumulated error is eliminated by
running internal correction routine.)

HP 

* 0.05 
f 7.5% of reference level

dB/ldBf 0.1 
dB

All
+ 3.0 

dB
All

f 0.7 kHz
dB

300 
+ 0.5 kHz

dB
30 Hz to 100 

+ 0.7 10Hz

dB2 0.03 
dB (uncorrected)

Marker resolution
f 3 

dB
All bandwidths

+ 0.2 1,3,10 sequence

kHz res BW
(HP 70903A IF)
Resolution bandwidth switching repeatability

In 

attn,
100 Hz res BW (HP 70902A IF)
300 

dB input 
dBm ref level,

10 

da)

Log, uncorrected
Incremental, corrected
Linear

Amplitude temperature drift
(nominal)
-10 

70902A
(0 to go 

dB
Bandwidth Fidelity

Log, corrected (l-3-10)
HP 

+ 0.6dBf 0.2dB
dB

50
f 0.5dB+ 0.2dB

dB
40

+ 0.3dBf 0.2dB
dB

30
5 0.2dBf 0.2dB

dB
20

* 0.2 dBf 0.2 dBIO 
20 ” to 30 ” c 0” to 50 ” c

dB
IF Gain Accuracy

Scale fidelity

Gain
k 0.2 

dBm, 300 MHz)
Input attenuator switching repeatability

dB (-10 f 0.3 
nV

Calibrator uncertainty

dBm
Linear 7.07 V to 22 

+30  to -1400 Log

dB/div  in 0.5% increments
Linear 0 to 10% of reference level per division
Reference level range

attn)
DC o v

Display range (10 divisions)
Calibration log 0.01 -20  

dB (2 40 
attn)

Pulse power 100 W, 10 ms pulse 
dB 10 (> dBm  t30 

attn)dB (10 dBm  
dB attn)

t25 
dBm  (0 

Spectrum Analyzers
HP 70000 Series

Amplitude
Maximum safe input power

AC average continuous t15 
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70004A 222.0 mm (8.74”) high, 425.4 mm (16.75 ”) wide,
display 526.0 mm (20.7 ”) long

Warranty 1 year (extendible with options)
Calibration 

70001A 177.0 mm (6.97 ”) high, 425.4 mm (16.75 ”) wide,
mainframe 526.0 mm (20.7”) long
HP 

712OOCIP  standard: 47.7 kg (105.6 lb)
Dimensions

HP 

70871A  scalar measurement personality

Weight (nominal) HP 

n HP 
11990A  performance verification softwaren HP 

708lOB  liahtwave section display

Software available
c) HP 

0 HP 70205A monochrome
0 HP 70700A digitizer

generators
70300A/HP  70301 A tracking17 HP 
70621A/HP  70620B preamplifiers interface modulen HP 

a HP 70907B external mixer17 HP 70903A IF section

SS80-compatible  hard or flexible disk
User memory: 128 KB minimum, 32 KB minimum with firmware

before 901008, about 2.5 KB to store an 800 point
trace with its state. System memory is reduced when
slave modules are added. Optional 1 MB memory.

Compatible accessory modules
(slave modules to the HP 709008 master module)

DLPs),  direct plot (buffered), direct
print, full color display

Mass storage
Memory card: 32 KB or 128 KB RAM per card
External:

70004A display Memory card, direct-to-disk, keyboard (for title mode
features used: and writing small  

reauirements  for HP 70001A and HP 70004A.
ment s All power requirements supplied by the mainframe

(HP 70001A or 70004A).

Features and compatibility
HP 

reuuire- See 

RE02lpart  7
Vibration and In compliance with MIL-T-28800E Type Ill Class 3
shock
Power 

4616,FTZ526/1979,  and MIL-STD CISPR  pub 11, 

45” C
EMC Conducted and radiated interference is in compliance

with 

+75” C
Humidity Operational, 0 to 95% relative humidity at  

t55” C
temperature storage, -40 to 

D HP 70905A
Environmental Operational, 0 to 

0 HP 70900B0 HP 70905A0 HP 709008
a HP 70902A0 HP 70207B E05 0 HP 70902A0 HP 70004A
0 HP 70310A0 HP 70001A0 HP 7031 OA0 HP 70001A

RLl DC1 PPO
DTI E2 Cl

General specifications
HP 71200C system components HP 71200P system components

SHl AH1 T6 L4 SRI 
dBm  ref level

HP-16 Codes
dB attn, and -10 

dBm  RF input,
0 

dBm  nominal with -5 
1.5:l  VSWR (nominal)

Output power -15 
R, 

kR (nominal)
3 MHz IF output (linear) BNC (f), 50 

2.5:l
HP 70902A IF section

Auxiliary video output BNC (f), O-l V, 1 

< 
2.O:l

18.0-22

1.7:l
12.5-18.0 < 

< bl2.7
(GHz) VSWR (nominal)d6 attn) Freq (110 

dB attn (nominal)
VSWR 

dBm with 10 < -10 
R (nominal)

LO emissions

GHz)
RF input HP 70905A Type-N (f); 50 

kHz to 22 

dB
Frequency accuracy 300 MHz x freq ref accuracy

HP 70905A RF section (50 

f 0.3 dBm  
Q (nominal)

Output power -10 

712OOCYP

Input/output characteristics
Front panel only See individual module characteristics for complete
information.
HP 709008 LO section 300 MHz calibrator

output BNC (f), 50 

Spectrum Analyzers
HP 70000 Series HP 
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70004A  with handles attached
Option 915 service manual set and software for

troubleshooting and repair

HP 

7OOOlA/
HP 

(b) operation, and
(c) program language reference

Option 913 rack flange kit to mount HP  

70004A  without handles
Option 910 extra user manual set containing

(a) installation/ verification,  

7OOOlA/
HP 

70004A  display/mainframe
Option 908 rack flange kit to mount HP  

70004A  display/ mainframe
Option 400 add 400 Hz power line frequency operation

to the HP 70001A mainframe; add isolation trans-
former at 2.3 kg (5 lb) (HP 71200C only)

Option 512 additional memory, 1 MB total, 90 KB
user memory

Option 810 rack mount slide kit for both the HP 70001A
mainframe and the HP 

70205A  display for
HP 

7031OA
Option 200 delete display (operation and control over

HP-IB only)
Option 201 delete mainframe  (NOTE: count modules

to ensure fit in mainframe)
Option 205 substitute HP  

7031OA/OOl)
Option 122 provide external reference capability and

delete ovenized reference in the HP  

7031OA  precision frequency reference
(HP 

7031OA  precision frequency
reference

Option 121 add distribution amplifier on the
HP 

1BP certificate of calibration and data
Option 110 delete HP  

1BN certificate of calibration
Option 

kHz3  MHz
IF section must be ordered)

Option 

70903A  100 
kHz

IF section  (NOTE: HP 
- 300 

712OOClP  spectrum analyzer
Option 006 delete HP 70902A 10 Hz  

70004A  displaylmainframe.)
HP 
4-slot  HP 

g-slot  HP 70001A mainframe and the

Spectrum Analyzers
HP 70000 Series

Ordering Information
(NOTE: When adding or exchanging modules, be sure the final
count will fit into the 
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cycle-
and gives you a test instrument
with a very low lifetime cost.

Figure 1. Typical local oscillator phase noise sidebands at offsets
from 100 Hz to 10 MHz and frequencies to 6.2 

71209A/P,  part of the
HP 70000 series of spectrum
analyzers with proven reliability
and repeatability, has a three-year
recommended calibration  

71209A/P  (a minimal system
without a display fits into five slots of
a mainframe) is perfect for mobile
testers, ATE, or manufacturing test
stations. And numerous accessories

enable you to enhance the perfor-
mance and expand the capabilities
of the system at any time.

The HP 

71209A/P  lets you
reconfigure hardware, vary perfor-
mance, and upgrade or downsize your
test system-all without requiring
major software changes.

A compact system such as the
HP 

dBm sensitivity across
the frequency range

Compatible with HP 8566B spectrum
analyzer programming codes

Built-in external mixer interface for
millimeter applications

The flexible HP 

dBm to -128 

GHz

-138 

71209A/P

100 Hz to  26.5 

71209P  (right)

HP 

71209A (above)

HP 

1 See Product Note 70900-l for detailed
compatibility information.

HP 

8566Bt  programming code, so you
can leverage existing software. And
your initial instrument investment is
protected, even as you upgrade your
system or move into different projects.

1209A/P  can help cut your
software development time. The
spectrum analyzer is compatible with
HP 

downcon-
version path, simplifies surveillance
applications.

The HP 7 

71209AP  spectrum analyzer
meets the demanding needs of R&D,
manufacturing, and automatic test
equipment (ATE) applications. The
analyzer ’s superb frequency accuracy,
amplitude accuracy, and repeatability
let you perform even the most
demanding satellite tests. Option
001, a wide bandwidth 

GHz and built-in external
millimeter mixer capability, the
HP 

Spectrum Analyzers
Microwave Spectrum Analyzer

With full band sweeps from 100 Hz
to 26.5 
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t20 Log dBc 
10 MHz -153 -147 -141

Line and system < -65 

kHz -123 -117 -111
1 MHz -135 -129 -123
3 MHz -145 -139 -133

kHz -115 -109 -103
300 

kHz -111 -115 -99
100 

(spec)  c-108 c-102 c-96
30 

kHz 10 
kHz -104 -98 -92

2 Refer to figure 1 for typical  phas e noise.

3 

kHz -94 -88 -82
GHz.

1 
= 4 from 12.6-26.5 GHz;  N 

GHz;= N = 2 from
300 Hz -85 -82 -76 6.0 GHz-12.8 

1 N is the harmonic mixing number. N 1 from 100 Hz-6.2 

> 4.5 MHz
(HP 70903A).

100 Hz -85 -79 -73

N=4
(HP 70902A) or 

N=2N=l

kHz

Noise sideband O ffset

> 300 (dBc/Hz)  (characteristic) or 3 MHz), bandwidth is 
kHz

Spectral purity2 Noise sideband 
<1x10-s When set to maximum (300  <7x10-9drift

+20%  (characteristic)
Temperature 

< 5 x IO-lo/day (7-day avg.) Accuracy
< 3 x 1 O-s/year 300 Hz-3 MHz (HP 70903A)< 1 x 1 O-z/year,

kHz (HP 70902A)
Aging

(1,3,10 sequence) 3 Hz-300  1 OA Range w/o HP 703 w/ HP 703 1 OA

16:l
Frequency reference Video bandwidth
accuracy

< kHz-3  MHzn 10 act)]+ (span x freq ref [4.0% of span f 10 ms2 
12:i

Sweep 
< kHz10 Hz-3 a 

dB)
Bandwidth

dB/-3  
f 20%

Selectivity (-60 

kHz)
Accuracy

kHz-10  
(1,3,10  sequence and 10% incre-
ments except 3 

kHz-3  MHz (HP 70903A)
kHz (HP 70902A)

100 

dB, synchronously tuned)
Range 10 Hz-300 

70700A Swept freq spans: 15 ms to 355 s
Fixed freq (zero span): 80 ms to
355 s with 800 point trace

Trigger Free run, line, video, external
Resolution bandwidth (3 

f 2%
With HP 

kHz/” C.
Errors due to drift are not cumula-
tive from sweep to sweep.

Sweep time
Range (continuous) 10 ms to 1,000 s
Accuracy

f 150 kHz/s and f 1 
> 10 MHz x Nl, freq.

drift is 

act)]

Frequency drift For spans 

[2.5% of span t (span x freq ref f 2 20 ms
act)]

Sweep 
.5% of span t (span x freq ref [I f 2 50 ms

>lO MHz x Nl
Sweep 

0 Span 
act)][l% of span+ (span x freq ref +  N1x MHz  10  5 0 Span 

GHz  in 0.5% increments
Accuracy

+ 10 Hz]

Frequency span
Range O-26.5 

+2.5% of span 520ms
act)f [(freq readout x freq ref olOms<Sweep

+ 10 Hz]+1.5% of span 
act)+ [(freq readout x freq ref 2 20 msJ Sweep 

Nf~10 MHz x 
+ 10 Hz]

Span 
.O% of span +I 

act)f [(freq readout x freq ref Nl10 MHz x I 

GHz
Tunable in 1 Hz increments

Frequency readout accuracy
Span 

+55”C  temperature range.  Characteristics provide
information about non-warranted instrument performance. Nominal values indicate the expected  value of the parameter. All specifi-
cations apply after the instrument ’s temperature has been stabilized after a one-hour warm-up, self-calibration routines have been
run, and the preselector peak function has been executed. Where specifications are subject to minimization with error correction rou-
tines, corrected limits are given unless noted.

Frequency
Frequency range 100 Hz-26.5 

71209AIP

Specifications

Specifications describe the instrument ’s warranted performance over the 0 ” to 

Spectrum Analyzers
Microwave Spectrum Analyzer HP 
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dB (HP * 0.2 < 
dB

Preselector bypass switch repeatability
+ 4.8 GHz

dB
19.9-26.5 

f 2.8 GHz
dB

12.7-19.9 
f 2.3 GHz

dB
2.9-l 2.7 

* 1.2 GHz

dB
setting

0.0-2.9 

dB
repeatability
Accuracy Center frequency Referenced to

the 10 

f 0.2 
dB  steps

Switching
dB  range in 5 

dBm, 300 MHz)
uncertainty
Input attenuator

Range O-65 

dB (-10 f 0.3 
dB

Calibrator
< 100 MHz)
GHz t2.5, -3.5

(for spans  

dB
22.0-26.5 

+2.0,  -3.0 GHz2.7-22.0  preselector  DAC) 
calibratofl

preset 

dB
Ref. to

* 4.0 dBf 2.5 dBf 2.5 

20-30 ” C.dB attn. (10 

GHz
Frequency response

dB
22.0-26.5 

f 3.5 dBf 2.0 dBi 2.0 GHz
dB

12.6-22.0 
+_ 3.0 dBf 2.0 dB+ 2.0 GHz

dB
6.0-12.8 

+ 3.0 dBf 2.0 dB+ 2.0 GHz
dB

2.7-6.2 
2 2.0 dBf 2.0 dBf 1.5 GHz

0”“55” c
Frequency range Peak Ref. to Ref. to

variation calibrators calibrator5 calibrators
100 Hz-2.9 

20”“30” Cp-55” c

nV (50 W system)
Frequency response

dBm
Linear 7.07 V to 22 

+30 to -140 

dB attn
Display range (10 divisions)

Log 0.01-20 dB/div in 0.5% increments
Linear 10% of  reference level per division

Reference level range
Log

10 t 
dBm,< 0 

GHz  and RF
levels 
< 26.5 

70910A)dBc (Preselector ON with HP < -70 

dBm
terminated)
Multiple and out-of-band responses
For inputs

< -100 GHz- 26.5 10 MHz attnjnputdB  

dBc
Residual responses Range Responses
(0 

GHz -60 
dBc

18.0-26.5 
GHz -70 

dBc
12.7-18.0 

GHz -70 
dBc

6.0-12.8 
GHz -70 

dBc
2.7-6.2 

GHz -85 kHz-2.9  

dBc
42.8 MHz
642.8 MHz Center frequency Rejection

100 

(-85 
dB  attn)

6 MHz and
dBm,  10 < 0 

dBm

Amplitude cont.
Image responses (for RF input levels 

+2 
dBm
dBm

t4 
+9 

dBm

dBm

t2 

+2 
dBm+4 
dBm+9 
dBm

TOI
t2 

Equiv.

dBc< -54GHz6.0-26.5  
dBc< -58GHz
dBc

2.7-6.2 
< -68GHz

dBc
20 MHz-2.9 

< -54 sectionJ,s 100 Hz-20 MHz
HP 70603
IF 

dBc< -64GHz
dBc

6.0-26.5 
< -68GHz

dBc
2.7-6.2 

< -78GHz
dBc

20 MHz-2.9 
< -64

(20-30” C)
HP 70902A Center Intermod.
IF sections.4 frequency products

100 Hz-20 MHz

OA)
Third-order intermodulation 

dBc
(Preselector ON for
HP 7091  

< -70 GHz
dBc

26.5 GHz-40.0  
GHz < -100 

dBc
2.9-26.5 

< -75 GHz
dBc

20 MHz-2.9 
< -60 

dBc
(Preselector ON for
HP 7091 OA)

Second harmonic distortion Frequency Response
100 Hz-20 MHz

< -70 GHz
dBc

10 MHz-22 
< -60 

dBm
Spurious responses Input Response

100 Hz-1 0 MHz

< 0 dB for signal levels < 0.5 

dB input attn)
dBm

Gain compression level (10 
GHz -145 

dBm
22.0-26.5 

GHz -148 
dBm

12.6-22 
GHz -154 

dBm
1.0-l 2.8 

GHz -128 
dBm

22.0-26.5 
GHz -130 

dBm
12.8-22.0 

GHz -137 
-138dBm

2.0-i 2.8 
GHz

dBm  (char)
10 MHz-2.0 

c-139  
dBm  (char)

3 MHz
1 MHz c-l 39 

dBm  (char)c-130  kHz
dBm  (char)

300 
c-1 22 kHz

dBm  (char)
100 

c-1 18 kHz
dBm  (char)

30 
c-1 18 kHz

dBm  (char)
10 

c-1 11 kHz
dBm  (char)

3 
<-lo1 kHz

dBm  (char)
1 

c-95  
dBm  (char)

300 Hz
c-92  

dam

with HP 706208

Frequency DANL
100 Hz

5 -75 Ref level 

da
attn. 3 Hz video BW

-DC ov
Displayed average noise level

10 Hz res BW, 0 

dBm continuous power5 15 
dB attn)

Mixer
(2 50 

attn)
Pulse power 100 watts, 10 ms pulse 

dB  (2 10 dBm t30 

dBm
Maximum safe input power

AC (average continuous) 

+30 

71209ALF

Amplitude
Total amplitude range -138 to 

Spectrum Analyzers
Microwave Spectrum Analyzer HP 
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RLl  DC1 PPO SRI  SHI AH1 T6 L4 
dBm  reference levelatten,  -10 dB  

dBm  at RF input,
0 

dBm nominal with -5 
1.5:l VSWR (char)

-15 
<  , R 

R (nominal)
BNC, 50  

dBm  reference level

BNC (f), O-l V, 100 

atten,  -10 
dBdBm  RF input, 0 dBm  nominal with -5 

1.5:l VSWR (nominal)
Output power

HP 70903A IF section
Auxiliary video output
21.4 MHz IF output
Output power

HP-16 Codes

-15 
< R, 

fi (nominal)
3 MHz IF output (linear) BNC (f), 50 

7090211  IF section
Auxiliary video output BNC (f), O-l V, 1 k 

+ 50 MHz
HP 

dB at 321.4 
atfen

Return loss 14 
dB dBm RF input and 10 dBm for 0 

>200MHz
Level -5 

>200 MHz

>200  MHz
(preselector OFF)
EM input

GHz N/A

> 36 MHz
(preselector ON)
2.7-26.5 

>27  MHzGHz
> 48 MHz

2.7-26.5 
GHz > 48 MHz

(spec)
O-2.9 

70909A HP 7091 OA
dB Bandwidth

RF frequency HP 
- 3 

Q (nominal)
Bandwidth

dBm

321.4 MHz IF output Rear panel SMB (m), 50 
a Maximum 17.5 

dBm1 Minimum 14.0 
O”55OC

GHz (spec)
Output power (spec)

2.l:l
Freq range 3.0-6.6 

< ~2, VSWR 
mV

First LO  Output SMB (f), 50 
+40.0 

mV
EM input selected  

N=4:  t53.3  
mV+26.7  N=2:  
mV

VlGHz  LO freq
(8 bit DAC)
RF input selected N=l: t13.3 

V/GHz RF freq
EM input selected, 1.5 

+ 13.25 V
RF input selected, 0.5 

impedence
0 to 

kR load >I0 

>(+lO-CL)dBm
(CL = external mixer conversion loss)

Tune and span output
Voltage range
Tuning sensitivity

Preselector DAC
Voltage range

BNC (f), 

TOI
dBm- CL) > (t 30 

dB
SHI

f 3V
level (spec)
Noise figure < 7.0 

OdBm dc: 
dB from 271.4-371.4 MHz

Maximum safe input ac: 

Q (nominal)
Return loss 14 

2.O:l

321.4 MHz external IF input SMA (f), 50 

GHz < 
1.4:1

6.0-26.5 
< GHz

d6 attn) Frequency VSWR (nominal)
O-6.2 

(2 10 
dBm

VSWR 
c-50  dBmc-1 00 GHz

dBm
2.9-26.5 

c-80  dBmc-1  00 GHz

Preselec-
O N tor OFF

(HP 709 1 OA)
O-2.9 

d6 attn) Center frequency Preselector  

GHz)
RF input APC 3.5; 50 W (nominal)

LO emissions Total signal power
(10 

7091OA RF sections (100 Hz to 26.5 7090911 and 
0 Frequency accuracy 300 MHz x frequency reference accuracy
HP 

dBf 0.3 dBm 
R (nominal)

3 Output power -10 

dBm calibrator. Does not include the calibrator
amplitude error.

Input/output characteristics
Front panel only, or as given below. See module characteristics for more detailed
information.
HP 709008 LO Section

300 MHz calibrator
output BNC (f), 50 

e Referenced to 300 MHz, -10 
00-55 ” C temperature range.dB over TOI is degraded by 2 5

dB attenuation.10 dBm  at RF input with < -10 4 For two signals, each  
dB attenuation.dBm  at RF input with 10 2 0 

dB

a For two signals, each 

+ 0.03 
dB (uncorrected)

Marker resolution
* 3 

10 sequence
switching repeatability

1,3,  dB in f 0.2 

dB Accumulated error is eliminated by running
input attn. internal correction routine.
Resolution bandwidth

dBm ref. level, 10 
kHz Res BW (HP 70903A IF)

-10 

dB/ “C at 300 MHz and 100 Hz Res BW
(nominal) (HP 70902A IF); 300 

t 0.05 
f 7.5% of reference level

Amplitude temperature drift  

dB
Linear

dB/l f 0.1 
dB

Incremental, corrected All
f 3.0 

dB
Log, uncorrected All

+ 0.7 dB) 3 MHz
dB

(0 to 75 
+ 0.5 kHz-1 MHz

dB
3 HP 70903A 300 

f 0.5 kHzdB) 30 Hz-1 00 
dB

(0 to 90 
f 0.7 lOH2CI HP 70902A

dB
Scale fidelity Bandwidth Fidelity

Log, corrected (l-3-10)

+ 0.3 dB
dB

20 
+ 0.1 10dB70903A

dB
HP 

* 0.8 dB+ 0.4 dB
dB

60 
+ 0.6 dBf 0.2 dB

dB
50 

f 0.5 dBf 0.2 dB
dB

40 
t 0.3 dBf 0.2 dB

dB
30 

+ 0.2 dBf 0.2 dB
dB

20 
?r 0.2 dBf 0.2 dB*10 70902A

71209ALE’

Amplitude cont. Input/output characteristics cont.
IF gain accuracy Gain 20 ” to 30 ” c 0” to 50 ” c

HP 

Spectrum Analyzers
Microwave Spectrum Analyzer HP 



efficiency  in standard module configuration.
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7 Accounts for power supply  

0 HP 70871A scalar measurement personality

Additional Information
Product Note
HP 70000 Series Spectrum Analyzer

Programming Code Compatibility to the HP 8566B
(70900-l)
part no. 5091-25833

11990A  performance verification softwarea HP 

Msa/s, 256 K RAM

Software available from HP

0 HP 70700A; 20 
GHz  with Option 001)

Digitizer
kHz-26.5  

GHz
(100 

kHz-2.9  a HP 70621A; 100  
GHz

Preamplifiers
kHz-26.5 85645A; 300 CI HP 

GHz0 HP 85644A; 300 kHz-6.2 
GHz

Tracking sources
CI HP 70301A; 2.7-18.0  

GHz0 HP 70300A; 20 Hz-2.9 

901008), about 2.5 KB to store an 800 point trace with its state. System
memory is reduced when slave modules are added. Optional 1 Mbyte
memory is available with Option 512.

Compatible accessory modules
Tracking generators 

SS80-compatible  hard or flexible disk
User memory: 128 KB minimum (32 KB minimum with firmware before

DLPs),  direct plot
(buffered), direct print, color display
Mass storage/memory card: 32 or 128 KB of RAM per card
External: 

70004A system features used: memory card reader, direct-to-disk
data storage, keyboard (for title mode and writing short  

a HP 70004A display: 222.0 mm (8.74 ”) high, 425.4 mm (16.75 ”) wide,
526.0 mm (20.7 ”) long

Warranty: 1 year (extendible with Option W 30)
Calibration cycle: 3 years recommended

Features and compatibility
HP 

0 HP 70001A mainframe: 177.0 mm (6.97 ”) high, 425.4 mm (16.75 ”) wide,
526.0 mm (20.7 ”) long

71209A/P  standard: 51.6 kg (115.8 lb)
Dimensions:

w7

Weight (nominal) HP  

70004A 137 
70001A 42 W7

HP 

70910A 40 w
HP 70310A 25 W
HP 

70909A 40 W
HP 

70903A 16 W
HP 

70902A 19 W
HP 

71209A/P  329 W
HP 709006 50 w
HP 

RE02lpart  7.
Vibration and shock: In compliance with MIL-T-28800E Type Ill Class 3
Power requirements  (characteristic)

HP 

526/l 979, and MIL-STD 461 B, FTZ  
CISPR

pub 11, 

45” C
EMC: Conducted and radiated interference is in compliance with 

+75” C
Humidity: Operational, 0 to 95% relative humidity at 

-40” to 
+55” C;

storage, 
O’to 

70004A  display/
mainframe.)
Environmental temperature: Operational, 

4-dot  HP &slot  HP 70001A mainframe and the into the 
will

fit 

70910A  wide bandwidth
RF section.
(NOTE: When adding or exchanging the modules, be sure the final count  

0 HP 70909A RF section
Opt. 001 replaces the HP 70909A with the HP  
a HP 70909A RF section

a HP 70903A IF section0 HP 70903A IF section
a HP 70902A IF section0 HP 70902A IF section

70310A  precision frequency
reference reference

a HP 70310A  precision frequency0 HP 
0 HP 70900B local oscillator0 HP 70900B local oscillator
0 HP 702078 E05 display0 HP 70004A display
a HP 70001A mainframe0 HP 70001A mainframe

71209P system components

< -1

General specifications
HP 71209A system components HP 

< -3
< -7
< -7
< -5
< -3

+3

+5
0
0

f 3.5

Typical gain
compression

f 4.5dBm< -106 
f 2.3

HP 11970W 5-110 18
f 3.2<-112dBmllg7OV 50-75 14

+ 2.3
HP

f 3.2dBm< -124 
f 2.3

HP 11970U 40-60 10
* 3.2dBm< -124 119700 33-50 10

f 2.3
HP

+ 3.2dBm< -126 
f 2.3

HP 11970A 26.5-40 8
f 3.2dBm< -128 
f 4.0

HP 11970K 18-26.5 6
dBm< -94 llg74V 50-75 14

f 4.0
HP

dBm< -109 
f 4.0

HP 1197411 40-60 10
dBm< -106 119749 33-50 10

f 4.5
HP

dBm< -111 ll974A 26.5-40 8
ZOO-30 ” C

HP
O”-55 ” cBy(1OHzres  (GHz) number

71209AIP

Typical performance summary with HP 11970 and 11974 series external mixers
Model Frequency range LO harmonic Sensitivity Frequency response (uncorrected)
number

Spectrum Analyzers
Microwave Spectrum Analyzer HP 



3-year customer return repair

6 1

W30 
AXE rack flange kit with handles

Option 

70004A  with handles attached
Option 915 service manual set and software for

troubleshooting and repair
Option AX4 rack flange kit
Option 

7OOOlA/
HP 

(c) program language reference
Option 913 rack flange kit to mount HP  

70004A  without handles
Option 910 extra user manual set containing

(a) installation/ verification, (b) operation, and

7OOOlA/
HP 

70004A  display/mainframe
Option 908 rack flange kit to mount HP  

7031OA/OOl)
Option 122 provide external reference capability and

delete ovenized reference in the HP 70310A
Option 660 add HP 8566B programming manual
Option 810 rack mount slide kit for both the HP 70001A

mainframe and the HP 

7031OA  precision frequency reference
(HP 

KHz  IF section)
Option 010 Add HP 70001A mainframe
Option 016 Add HP 70620B Option 001 preamplifier
Option 017 Add HP 70620B preamplifier
Option 110 delete HP 70310A precision frequency

reference
Option 121 add distribution amplifier on the

HP 

Hz-
300 

70902A  10 
kHz-3  MHz

IF section  (NOTE: Requires an HP 
997  delete HP 70903A 100 

-
3 MHz IF section)

Option 

kHz  70903A  100 
kHz

IF section  (NOTE: Requires an HP 

1BP certificate of calibration and data
Option 006 delete HP 70902A 10 Hz-300  

1BN certificate of calibration
Option 

7091OA  wide bandwidth
RF section

Option 

70909A  with the HP 

71209P spectrum analyzer
Option 001 wide bandwidth RF section, replaces the

HP 

HP 

71209AIP

W30 S-year customer return repair

HP 

70004A  with handles attached
Option 915 service manual set and software for

troubleshooting and repair
Option 

7OOOlA/
HP 

(c) program language reference
Option 913 rack flange kit to mount HP  

(b) operation, and

70004A  without handles
Option 910 extra user manual set containing

(a) installation/verification,  

7OOOlA/
HP 

908 rack flange kit to mount HP  

70004A  display/mainframe
Option 400 add 400 Hz power line frequency operation

to the HP 70001A mainframe; adds isolation trans-
former at 2.3 kg (5 lb)

Option 512 additional memory, 1 Mbyte total,
700 Kbyte user memory

Option 660 add HP 8566B programming manual
Option 810 rack mount slide kit for both the HP 70001A

mainframe and the HP 700044 display/mainframe
Option 

7031OA
Option 200 delete display (operation and control over

HP-IB only)
Option 205 substitute HP 70205A display for

HP 

7031OA/OOl)
Option 122 provide external reference capability and

delete ovenized reference in the HP  

7031OA  precision frequency reference
(HP 

7031OA  precision frequency
reference

Option 121 add distribution amplifier on the
HP 

kHz  IF section)
Option 110 delete HP 

Hz-
300 

70902A  10 
Hz3 MHz

IF section  (NOTE: Requires an HP 
997  delete HP 70903A 100 

-
3 MHz IF section)

Option 

KHz  70903A  100 
kHz

IF section  (NOTE: Requires an HP 
70902A 10 Hz300 

1BP  certificate of calibration and data
Option 006 delete HP 

1BN certificate of calibration
Option 

7091OA  wide bandwidth
RF section

Option 

70909A  with the HP 
991  wide bandwidth RF section, replaces the

HP 

71299A spectrum analyzer
Option 

Spectrum Analyzers
Microwave Spectrum Analyzer

Ordering Information
BP 



240.
The 0.2 mm (0.008 in.) diameter
spheres are cemented onto the
0.4 mm (0.016 in.) diameter sphere
mounts for precise placement on
the preselector assembly.

62

71209NP  Option 
GHz  preselector in

the HP 

240

Iris One of two barrium-ferrite
resonator sphere pairs used in
the 26.5 to 40 

71209A Option 

BaFe  tuned filters (an HP exclusive).

HP 

MMICs,  YIG tuned filters, andGaAs  

240.
These components include broadband

GHz can be
characterized with a single unit.
External mixers are not required.

Advanced HP components are used to
control the performance of critical
circuitry in the HP 71209 Option 

GHz using a single
2.4 mm connector, with all-electronic
switching between bands.

Now, communication and lightwave
systems approaching 40  

71209A/P  spectrum analyzer. This
enables the analyzer to sweep from
100 Hz to 40 

GHz
preselected RF section to the
HP 

240  adds a 26.5 to 40 

GHz

Option 

dBm
at 40 

GHz and -107 
dBm

at 26.5 

GHz

Sensitivity of -122  

RFpreselection  from
2.7 to 40 

all-
electronic sweeping

Ruggedized 2.4 mm
input connector

GHz with 

240

Continuous sweeps from
100 Hz to 40 

71209AIP Option 
Spectrum Analyzers
Microwave Spectrum Analyzer HP 



dB  attenuation.

63

IO at  the RF input with dBm  5 -15 10  For two signals, each  
0’ to 55 ” C temperature range.dB  over TOI  is degraded by 2 9

dB  attenuation.10 dBm  at the RF input with 5 -20 
dB  attenuation.

a For two signals, each  
dBm  total signal power at the RF input with 10 5 -30 7 For 

dB
attenuation.

dBm  total signal power at the RF input with 10 S -30 e Except as listed below for  
dB  setting.dB  range, referenced to the 10 5 0 to 70 

dB  setting.dB  range, referenced to the 10 < 100 MHz.50 to 70 4 For spans 
3 Relative to 300 MHz calibrator (does not include calibrator amplitude error).

dB  attenuation.2 With 10  
1 N = mixing harmonic number as defined under frequency band.

dBm
(characteristic)

dBm
(characteristic)
t8 

+8 

TOI

sectiona,
dBc

IF 
GHz < -66 26.5-40.0  

sectione,g
13 HP 70903A

dBc
IF 

< -76 GHzc7 HP 70902A 26.5-40.0 

(20-30” C)
Center Intermod.
frequency products

dBc  (characteristic)
Third-order intermodulation 

< -70 GHz26.5-40.0  

dBc

Frequency Response
GHz < -70  

dB variation for any setting

Second harmonic
distortion7

Inputs Response
10 MHz-40  

kO.2 < 
dB+I.8 GHz

dB
Input attenuator
Absolute accuracy (characteristic)

Attenuator
repeatability
Spurious responses6

Center frequency5
0.0-40 

kO.3 dB
dB

20 
+O.l  dB

70903A
10 

dB
HP 

kO.8 dBkO.4 dB
dB

60 
kO.6 dBkO.2 dB

dB
50 

*0.5  dB+0.2  dB
dB

40 
+0.3  dB+0.2  dB

dB
30 

kO.2 dBto.2 dB
dB

20 
kO.2 dBkO.2 10dB
O ”-55 ” c20 ”-30 ” C70902A

dB
Step gain HP 

+4&5.0  GHz
C&3,4

22.0-40.0 
20 ”-30 ” 

dB
Frequency response (preset preselector DAC  settings, characteristic)

Frequency range

k5.5  dBlt4.0  dBk4.0  GHz
C2.3

22.0-40.0 
I_)“--55” CZ3 20”-30” 6.2O”-55” 

+ 20 log N

Amplitude
Frequency response (preselector peaked)
Frequency range

dBc  
(dBc)

-65 

N1
Synthesis related Maximum level  

+ 20 log dBc  < -65 kHz

Nllog

80 

+ 20  dBc  < -65  kHz

Nl

40 

+ 20 log  dBc  < -65  kHz

Nl

24 

dBc  t 20 log  < -65  50,60,400  Hz
(dBc/Hz)

N x 

0 10 MHz (characteristic) -153 -153 -147 -141 -135
Power line and display related sidebands
Offset Maximum sideband level 

0 3 MHz (characteristic) -145 -145 -139 -133 -127
0 1 MHz (characteristic) -135 -135 -129 -123 -117

kHz  (characteristic) -123 -123 -117 -111 -1050 300 
kHz  (characteristic) -115 -115 -109 -103 -97a 100 

kHz  (characteristic) -111 -111 -105 -99 -930 30 
(-90(-96<-lo2  <-IO8(-108  kHza 10 

kHz  (characteristic) -104 -104 -98 -92 -890 3 
kHz  (characteristic) -94 -94 -88 -82 -790 1 

0 300 Hz (characteristic) -88 -88 -82 -76 -70
0 100 Hz (characteristic) -85 -85 -79 -73 -67

8Lt2L 4L t1L  1H 

(dBc/Hz)
Band

O ffset

Purity2
Noise Sidebands Single sideband noise  

GHz in 0.5% increments

Spectral 

GHz  IF), L- Low IF (321.4 MHz IF), and
numeral = mixing harmonic number.
Frequency Span

Range 0 to 40.0 

8L+ 26.3 to 40.0 3.247 to 4.960
NOTE: H-High IF (3.6214 

4L+ 12.6 to 26.5 3.0697 to 6.5447
2L- 6.0 to 12.8 3.1607 to 6.5607

L- 2.7 to 6.2 3.0214 to 6.5214
lH- 0 to 2.9 3.6214 to 6.5214
1 

GHzGHz frequency in 
Band1  Signal frequency First LO

in 

GHz,
tunable in 1 Hz increments

71209A/P)
Frequency
Frequency range 100 Hz to 40.0 

240

Specifications
(changes from standard HP  

71209ALP Option 
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240.
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16 Power supplied by HP 70909A Option  
IO Hz, 3 Hz Video BW.dBm,  s-75  d8 input attenuation, RF level  15  With 0 

14 N is any Integer.
dB  attenuation.dBm  at the RF input with 10 ~0 13 For signal levels  

slgnal.dB  input attenuation and no input  12 With 0 

dBm;  and signals displayed at
6 MHz, 42.8 MHz, and 642.8 MHz away from the applied signal frequency.

2 0 dB  input attenuation, RF input level  5 10 11  For 

GHz.> 26.5 
dBm

for center frequencies  
GHz  and -50 < 26.5 dBm for center frequencies  

IS0 7779)
Exceptions
Radiated susceptibility: In the presence of a 3 V/m field, measurement
range is limited to -75 

nach  DIN 45635 T. 19 (per  

dB

am Arbeitsplatz (operator position)

normaler Betrieb (normal position)

<70  LpA  

R (nominal)

Noise declaration (for Germany)

0 Impedance 50 
< 1.5a VSWR (characteristic)

dBm input to mixerdBm for -10 0 Output power (characteristic) -5 

dB 7 MHz
bandwidth (characteristic)

0 Minimum preselected 3 

Q (nominal)
321.4 MHz IF OUT connector

0 Impedance 50 
dBm+2.0 0 Input power (characteristic) -2.0 to 

kHzf 30 0 Frequency (characteristic) 300 MHz 

R (nominal)
300 MHz IN connector

0 Impedance 50 
51.50 VSWR (characteristic)

dBmdB attenuation -5 0 10 
dB input power0 0 

0 Center frequency (characteristic) 21.4 MHz
Cl Output power (characteristic)

51 (nominal)
21.4 MHz OUT connector

El Impedance 50 
< 2.40 VSWR (characteristic)

dBm+14.9 + 2.6 to 0 Output power (characteristic)
GHz0 Frequency range (characteristic) 3.0 to 6.6 

1ST LO OUT connector
70909A Option 240 RF section connectors

a (nominal)

HP 

< 2.0
Impedance 50 

GHz  (characteristic)
< 1.4

Cl 6.2-40.0 
GHz  (characteristic)0 0 to 6.2 

dB attenuation)(> 10 
0 DC o v

VSWR 

attendB> 50W, 10 ms pulse with0 AC (peak power) 100 
attendB >lO dBm with t30 0 AC (continuous)

GHz
Maximum input level at attenuator

240

HP 70590A Option 240 RF input connector (2.4 mm)

Frequency (characteristic) 100 Hz to 40.0 

71209AIP Option 

> 1 year typical at 55 ” C

HP 

55” Cmimimum at 
25” C

6 months 

240 spectrum analyzer 54.7 kg
LO RAM hold time Battery Life (characteristic)

1 year minimum at 

71209A Option 0 HP 
240 RF section 3.4 kg0 HP 70590A Option 
240 RF section 5.2 kg0 HP 70909A Option 

240 spectrum analyzer 329 w
Weight (characteristic)

71209A Option a HP 
ow1e240 RF section0 HP 70590A Option 

240 RF section 40 wa HP 70909A Option 

speclficatlons
Power requirements (characteristic)

dBm

General 

GHz -107 
dBm

28.0-40.0 
GHz -104 

dBm
26.5-28.0 

GHz -122 
dBm

25.0-26.5 
GHz -127 

dBm
22.0-25.0 

GHz -129 
dBm

12.6-22.0 
GHz -136 

dBm
2.0-l 2.8  

GHz -137 
dBm (char)

10 MHz-2.0  
c-139 

dBm (char)
3 MHz

c-1 39 
dBm (char)

1 MHz
c-130 kHz

dBm (char)
300 

c-1 22 kHz
dBm (char)

100 
c-118 kHz

dBm (char)
30 

c-118 kHz
dBm (char)

10 
c-1 11 kHz

dBm (char)
3 

<-lo1 kHz
dBm (char)

1 
c-95 

dBm (char)
300 Hz

c-92  level15 100 Hz

dB
Displayed average Frequency Noise level
noise 

compression13 < 0.5 
dRcl4

Gain 
-63 

GHz,
< 

~40.0  GHz and > 26.5 
dBc.

For inputs  
< -70 f N x LO) will be responses’s (RF 

GHz,  all multiple responses
band 

~26.5 out-of- For inputs  
dBm  displayed

Multiple and 
c-78  GHz

responses12  Frequency Response
26.5-40.0 

dBc
Residual 

dBc
(due to 321.4 MHz) 642.8 MHz -54 

frequency
6 or 42.8 MHz -85 

.4  MHz andg~&t;~;;  
responses” Offset from input Response

Spectrum Analyzers
Microwave Spectrum Analyzer

Amplitude cont.
Spurious responses
Image 



7121OCP
modules are the component test
system using tracking generators and
the lightwave signal analyzer.

Refer to the HP 70000 Spectrum
Analyzer Overview for more details.

65

GHz.

Other systems based on HP 

dBm from
10 MHz to 22 

+lO 7121OC/P  is 

time-
consuming preselector peaking.
Exceptional dynamic range results
from the excellent sensitivity and low
distortion front-end performance.
The third-order intercept of the
HP 

7121OC/P  has excellent
frequency and amplitude accuracy.
You get superb flatness throughout
the frequency range, without  

kHz.

The HP 

GHz to
measure extremely low level signals.
The HP 70620B Option 001 offers
similar sensitivity down to 100 

dBm sensitivity at 22 

GHz, which allows
fast, accurate spurious-response
measurements.

For even better sensitivity, add the
HP 70620B preamplifier and get
-150 

dBm at 22 
GHz and

-133 
dBm at 1 

7121OC/P  spectrum
analyzer. A dynamic tracking
preselector keeps the analyzer peaked
under all environmental conditions,
not just compensated for frequency
offset. Fundamental mixing provides
sensitivity of -139  

resolution
bandwidths

For top microwave performance,
choose an HP 

GHz

Dynamic tracking preselector

10 Hz to 3 MHz 

dBm  sensitivity at 22  

GHz

-133 

7121OC/P

100 Hz to 22 

Spectrum Analyzers
Fundamentally Mixed Microwave Spectrum Analyzer HP 



dBm attn).

66

dBm at the input mixer (10 1-30 3 for two signals, each 
* Refer to Figure 1 in the Spectrum Analyzer Overview for typical phase noise.

GHz.M=4 from 12.6 to 22 GHz, GHzto 12.8 
M=2 from

6.0 
GHz, 1 M is the harmonic multiplier number; M=l from 100 Hz to 6.2 

dBmtl0 dBc< -70 GHz- 22 
dBm

10 MHz 
+3 dBc< -56 lOOHz-10MHzsection370903A IF 

dBm
HP 

tl0 dBc< -80 lOMHz-22GHz
dBm+3 dBc< -66 lOOHz-10MHz70902A IF sections

TOI
HP 

dBc
Third-order intermodulation Center lntermod Equiv
distortion frequency products 

< -100 GHz
dBc

3.5 GHz-22  
< -70 GHz

dBc
20 MHz-3.5 

< -60 

dB attn)

Band Second harmonic
100 Hz-20 MHz

dBm (10 s-40  

dB attn)
Second harmonic
distortion
for mixer input

dBc
less than these values (10 

c -70 GH210 MHz-22 
dBc

input mixer, except as listed, are 
c -60 dBm  at the 100 Hz-10 MHz1-40  

dBm

Input Spurious
for input level 

2 -10 dB for signal levels  < 0.5 
dBmGHz -150 

attn)
Spurious responses

12X-22.0 

dB input 

dBm

Gain compression level
(0 

GHz -153
dBm

2.7-12.8 
GHz -155

dBm
With HP 706208 1 .O-2.9 

GHz -133dam 12.6 GHz-22 2 -85 
dBm

Ref level 
GHz -136

dBm
attn 3 Hz Video BW 2.7 GHz-12.8 

GHz -139d6 10 MHz-2.9 EW, 0 

attn)
DC o v

Displayed average noise level
Frequency DANL

10 Hz res 

dB (2 40ps
dB  attn)

Pulse power 100 W , 10 pulse
(2 10 dBm  +30  

dBm
Maximum safe input power

AC average continuous

+30  

*20% (characteristic

Total amplitude range -139 to 
AmDlitude

kHz or 3 MHz),
effective bandwidth is greater than specified.

Accuracy

kHz (HP 70902A)
300 Hz-3 MHz (HP 70903A)
When set to maximum (300  

3,lO sequence)
3 Hz-300 

ooint trace
Trigger Free run, line, video, external

Video bandwidth
Range
(1, 

ps to 355 s with
800 

70700A Swept freq spans: 15 ms to 355 s
Fixed freq (zero span): 80  

+ 2%
W ith HP  

l0mstolOOOs
Accuracy

kHz/ “C. Errors due to
drift are not cumulative sweep to sweep.

Sweep time
Range (continuous)

?150 kHz/s  and ?l 
M l, freq. drift is> 10 MHz x 

Ml Determined from phase-noise sidebands
Frequency drift For spans 

5 10 MHz x 
kHz)

Span 

kHz p-p in 0.1 s
(measurement BW=lOO 
< 25 Ml> 10 MHz x 

M’
related sidebands

Residual FM
Span 

20 log dBc t 
kHz

Line and system < -65 
dBc/Hz 30 GHz -96 n 12.6-22 

kHzdBc/Hz 30 GHz -102 n 6.0-12.8 
kHzdBc/Hz 30 GHz -108 @ 2.7-6.2 
kHzdBc/Hz 10 GHz -108 0 100 Hz-2.9 

purity2
Frequency range Noise sideband Offset

tl x10-5
Spectral 

< 7x1 o-9
(7”day avg.)

Temperature drift
< 5 x 1 O-l O/day 

< 3 x 1 O-G/year10”7/year,c 1 x 
7031OA

Aging
7031OA HP 

w / w/o
accuracy HP 

fred ref accjj
Frequency reference  

&an  x + [4.0% of span f 2 10 ms

1611

Sweep 

< kHz-3 MHz0 10 
12:l< kHz

dB)

Bandwidth
Cl 10 Hz-3 

dB/-3 

*20%
Selectivity (-60 

kHz)

Accuracy
kHz-10  

kHz-3  MHz (HP 70903A)
10% increments except
3 

(1,3,10  sequence and 100 
kHz (HP 70902A)

dB, synchronously tuned)
Range 10 Hz-300 

aregiuen  unless noted.

Resolution bandwidth (3 

preselectorpeak  function has been executed.
Where specifications are subject to minimization with error-correction routines, corrected limits  

45°C  temperature range.  Characteristics provide information about
non-warranted instrument performance. Nominal values indicate the expected value of the parameter. All specifications apply after the instrument ’s
temperature has been stabilized after a one-hour warm-up, self-calibration routines have been run, and the  

ouer  the 0 ” to 

GHz, tunable in 1 Hz increments

Specifications
Specifications describe the instrument ’s warranted performance  

acc)l

100 Hz-22 

freq ref + (span x [2.5% of span f t 20 ms
act)]

Sweep 
+ (span x freq ref [1.5% of span f 2 50 ms

Ml
Sweep 

>lO MHz x a Span 
act)]% of span+ (span x freq ref [I f <lOMHzxMloSpan 

GHz in 0.5% increments
Accuracy

+ 10 Hz]
Frequency span

Range O-22 

+ 2.5% of span 
act)+ [(freq readout x freq ref 2 10 ms

act)
t 1.5% of span t 10 Hz]

Sweep 

f [(freq readout x freq ref 2 20 ms
Ml

Sweep 
> 10 MHz x 

+lOHz]
Span 

.O% of span+ 1 act) f [(freq readout x freq ref Ml5 0 MHz x 

”

Frequency range
Frequency readout accuracy

Span 

7121OCLP

Freauencv
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RLl DC1 PPOSRl SHl AH1 T6 L4 
R (nominal)

HP-16 Codes
- 1 V, 100 

I
Auxiliary Video Output BNC (f), 0 

dBm ref level
HP 70903A IF section

affn and -10 dB 
dBm RF input,

0 
dBm nominal with -5 

1.5:l VSWR (nominal)
Output power -15 

Q 

2.5:l

Auxiliary video output BNC (f), O-l V, 1 k-R (nominal)
3 MHz IF output (linear) BNC (f), 50 

< 
70902A IF section

18.0-22.0

f 7.5% of reference level

HP 

dB/ldB
corrected
Linear

f 0.1 
dB

Incremental, All
+ 3.0 

dB
Log, uncorrected All

+ 0.7 da) 3 MHz(0 to 75 
dBf 0.5 kHz-1 MHz70903A 300 
dB

HP 
f 0.5 kHzda) 30 Hz-l 00 (0 to go 

dBf 0.7 10Hz70902A

dB
Scale fidelity Bandwidth Fidelity

Log corrected (i-3-10)
HP 

f 0.8 dBf 0.4 dB7121OC/P  only) 60 
dB

(HP 
f 0.6 dBf 0.2 dB

dB
50 

+ 0.5 dBf 0.2 dB
dB

40 
f 0.3 dBf 0.2 dB

dB
30 

f 0.2 dB_+ 0.2 dB
dB

20 
f 0.2 dBf 0.2 10dB

dB
Gain 20 ” to 0” to

30” c 50” c

kO.2 
IF gain accuracy

dBm, 300 MHz)
Input attenuator switching repeatability

dB (-10 f 0.3 Calibrator  uncertainty
dBf 3.3 GHz

aftn)
2.7 GHz-22 

dB 
dam

calibrator (10 
-10 

dB
300 MHz, 

f 2.3 GHz
2.3:l

Referenced to 100 Hz-2.9 
cdB 12.8-l 8.0f 2.5dBf 2.0GHz

1.9:l

2.7-22 

<dB O-l 2.8f 2.0dBf 1.5GHz
affn)

100 Hz-2.9
dB 

(GHz)
Peak variation
(10 

aftn)
nominal
Fre q dB (2 10 [: VSWR c

0” to
50” 

GHz),

Frequency response Band 20 ” to
30” 

- 22 dBm high band (2.7 < -50 nV0 Linear 7.07 V to 22 

GHz),nominal- 2.9 dBm low band (0 < -100 attn)dB dBm LO emissions (10 t30 to -140 

R (nominal)
a Log

GHz)

Reference level range RF input Type-N (f), 50 
709OBA RF section (100 Hz to 22 0 Linear 0 to 10% of reference level per division HP 

dB/div  in 0.5 % increments Frequency accuracy 300 MHz x freq ref accuracy0 Log 0.01-20 

dB+0.3 dBm 
.Q  (nominal)

Output power -10 

k0.03dB
Input/output characteristics
From panel only; see module characteristics for more detailed information,
HP 709008 LO section 300 MHz calibrator

output BNC (f), 50 

dB (uncorrected)
Marker resolution

2 3 
dBf 0.2 1,3,10 sequence

SW
(HP 70903A IF)
Resolution bandwidth Switching repeatability

in 

kHz res 

attn,lOO  Hz res BW running internal correction routine:)
(HP 70902A IF)
300 

dB/” C

(Accumulated error is eliminated bv
input 

f 0.05 

dBlevel,10  dBm ref 
drift (nominal)
-10 

attn)
Display range (10 divisions)

Calibration

Amplitude cont.
Amplitude temperature

dB (2 10 
dBm20 

GHz
and RF levels 

222 
dBc

for inputs 
< -60 

dBm
Multiple responses

< -100  GH2
Responses

JO MHz-22 attn,  input terminated)  dB (0 

< -58
Residual responses Range

< -85  < -85
< -70

16.0-22.0
< -85  

c -73
12.6-l 6.0 < -85

< -85  < -85
< -83

6.0-i 2.8
< -85  < -85
< -85  NA

2.7-6.2
< -85

MHz 42.8 MHz 642.8 MHz
o-2.9

6(GHz)freq  
(dBc)

dBm
Image responses  

~0  

7121OCLP

Amplitude cont.
Image responses
for RF input levels Center

Spectrum Analyzers
Fundamentally Mixed Microwave Spectrum Analyzer HP 



AXE rack flange kit with
handle

68

(c) program language reference
Option AX4 rack flange kit
Option 

7031OA/OOl)
Option 122 provide external

reference capability and delete
ovenized reference in the
HP 70310A

Option 660 add HP 8566B
programming manual kit

Option 910 extra user manual set
containing (a) installation/
verification, (b) operation, and

7031OA
precision frequency reference
(HP 

7031OA
precision frequency reference

Option 121 add distribution
amplifier on the HP 

kHz-3  MHz IF section
Option 010 add HP 70001A

mainframe
Option 110 delete HP 

kHz  IF section
Option 007 delete HP 70903A

100 

1BP certificate of
calibration and data

Option 006 delete HP 70902A
10 Hz-300  

1BN certificate of
calibration

Option 

70004A
with handles attached

Option 915 service manual set
and software for troubleshooting
and repair

HP 71210P spectrum analyzer
Option 

70001AHP  

(c) program language reference
Option 913 rack flange kit to

mount HP  

(b) operation, and

70004A
without handles

Option 910 extra user manual set
containing (a) installation/
verification, 

70001AHP  

70004A  display/
mainframe

Option 908 rack flange kit to
mount HP  

70004A  display/
mainframe

Option 400 add 400 Hz power line
frequency operation to the
HP 70001A mainframe; adds iso-
lation transformer at 2.3 kg (5 lb)

Option 512 additional memory,
1 MB total, 90 KB user memory

Option 810 rack mount slide kit for
both the HP 70001A mainframe
and the HP 

70205A
display for HP 

7031OA
Option 200 delete display (opera-

tion and control over HP-IB only)
Option 205 substitute HP 

7031OA/OOl)
Option 122 provide external

reference capability and delete
ovenized reference in the
HP 

kHz-3  MHz IF section
Option 110 delete HP 70310A

precision frequency reference
Option 121 add distribution

amplifier on the HP 70310A
precision frequency reference
(HP 

kHz IF section
Option 007 delete HP 70903A

100 

- 300 

1BP certificate of
calibration and data

Option 006 delete HP 70902A
10 Hz 

1BN certificate of
calibration

Option 

GHz
Option 

GHz,
maximum frequency of 18  

1BH general export license
version, span limited to 2.3 

Cl HP 70871A scalar measurement personality

HP 71210C spectrum analyzer
Option 

11990A  performance verification software0 HP 

0 HP 70205A display

Software available from HP

Cl HP 70700A digitizer (slave mode)
tJ HP 70907B external mixer interface module

708lOA  lightwave section (master module)n HP 
70300A/HP  70301A tracking generators0 HP 
7062lA/HP  70620B preamplifiersCT  HP 

memo6  is reduced when slave modules are added.
Optional 1 MB memory.
Compatible accessory modules (slave modules to the HP 70900B
master module)

doint trace with its state.
System 

SS80-compatible  hard or flexible disk
User memory: 128 KB minimum (32 KB minimum with firmware
before 901008). about 2.5 KB to store an 800 

DLPs), direct plot (buffered), direct print,
color display
Mass storage
Memory card: 32 KB or 128 KB RAM per card
External: 

70004A  system features used: Memory card, direct-to-disk, keyboard
(for title mode and writing small 

0 HP 70004A display: 222.0 mm (8.74 ”) high, 425.4 mm (16.75 ”) wide,
526.0 mm (20.7”) long

Warranty: 1 year (extendible with options)
Calibration cycle: 3 years recommended

Ordering Information

Features and compatibility
HP 

0 HP 70001A mainframe: 177.0 mm (6.97 ”) high, 425.4  mm (16.75”) wide
526.0 mm (20.7”) long

7121OC/P standard: 52.5 kg (115.8 lb)
Dimensions

RE02lparl7.
Vibration and shock: In compliance with MIL-T-28800E Type Ill Class 3
Power requirements: See requirements for HP 70001A and HP 70004A.
All power requirements supplied by the mainframe (HP 70001A or
70004A).
Weight (nominal), HP  

FTZ 52611979,  and MIL-STD 461 B, CISPR pub 11, 

45” C
EMC: Conducted and radiated interference is in compliance with

t75” C
Humidity: Operational, 0 to 95% relative humidify at 

+55” C;
storage, -40” to 

0” to 

70004A  display/
mainframe.)
Environmental temperature: Operational, 

4-slot HP 

0 HP 70908A
(NOTE: When adding or exchanging  modules, be sure that the final count will
fit into the B-slot HP 70001A mainframe and the 

0 HP 70908A
0 HP 70903A0 HP 70903A Cl HP 70902Aa HP 70902A

70310Aa HP 0 HP 70900870310Aa HP n HP 70900B

@ HP 702078 E050 HP 70001A0 HP 70004AU HP 70001A
OC system components HP 71210P system components

7121OCYP

General specifications
HP 7121 
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TV
pulsed RF, and FM.

Digital persistence simulates the
variable intensities of analog displays,
without sacrificing the storage and
plotting capabilities of digital displays.

69

70004A  color display.
Extract information from complex
modulated signals, such as 

KB. It depends upon configu-
ration, but normal configuration
provides greater than 200 KB.

Digital persistence display
The firmware adds digital persistence
to the HP 

114  MB ROM/RAM
board, the user has access to more
than 32 

KB).

For a standard 

s), and limit lines. Simply
indicate the storage device desired:
memory card, external disk, or
internal memory (32  

70004A  display A computer is not
required. You can save and recall

traces, states, downloadable programs
(DLP 

hardkey  panel and
the analog-quality digital persistence
display mode.

Memory card and external disks
The firmware allows the spectrum
analyzer to read and write to external
disks or to the memory card in the
HP 

70004A  color display by using
memory cards, the 

7086OA  includes all the Option 512 for either kit extends the
benefits of the HP 70861A. internal memory to 1 MB.

HP 70861A RAM/ROM board
upgrade kit
The HP 70861A contains new
firmware loaded into high speed
ROM. You can transfer data directly
to a disk. Take full advantage of the
HP 

709OOA,  the
HP 70860A is a powerful, high speed
instrument controller. Processing
speed is 1.5 to 3 times faster than
before. Your upgraded system
operates at 90% the speed of the
HP 70900B local oscillator.

Local oscillator tuning speed, time
between sweeps, sweep time, math
functions, and internal processing are
all improved.

High throughput measurements
Speed improvements, combined with
the excellent accuracy and repeatabil-
ity of the modular analyzer hardware,
means higher throughput. You ’ll save
time in your automatic tests.

Plus, the HP 

7086OA  uses the Motorola
68020 microprocessor and a 68881
floating point coprocessor operating at
20 MHz. (The previous rate was
10 MHz.)

Plugged into your HP 

7086OA  high speed controller
board upgrade kit
The HP 

70900B,  the master control
module of the HP 70000C series
modular spectrum analyzers.

HP 

70900A,
providing the same firmware features
as the HP 

7086OA  also contains new
firmware, available separately as the
HP 70861A RAM/ROM upgrade kit.
These kits upgrade your HP 

709OOA  local
oscillator.

The HP 

7086OA  high speed controller
board approximately doubles the
speed of any RF, microwave, or milli-
meter modular spectrum analyzer
that contains the HP 

analog-
quality digital persistence

High speed and new firmware
The HP 

709OOAfB  local oscillator

Speed up your modular
spectrum analyzers

Store directly to
memory card or disk

Display using  

70860AI70861A

Upgrade kits for the
HP 

Spectrum Analyzers
Upgrade Kits HP 



70906A,70906B,70907A,70907B,
70908A

Able to support special personalities.

70905A,  709058,70904A,  70903A,  
709008,70902A,70900A,  

70700A,
7081 OA,  

706208,7062lA,  70620A,  
70301A,70310A,70600A,70601A,
70004A,70205A,70206A,70300A,

0 Upgrade: HP 70861A or HP
70861A Option 512.

128K, with 700K available as
Option 512.

0 Usable RAM memory is
8.03.01

Datecode
Revision 

709078,70908A709068,70907A,  
70904A,70905A,709058,70906A,
70900A,70900B,70902A,70903A,

HP7086lA

70627A,70700A,708lOA,

Cl Upgrade: 
memoryis32K. 706208, UsableRAM  0 

70310A,70600A,70601A,70620A,6.03.00
70205A,70206A,70300A,70301A,

Revision 
Oatecode900314

709058,70906A,709068,70907A,
70908A

70902A,70903A,70904A,70905A,
70700A,70810A,70900A,70900B,
70310A,70600A,70601A,70620A,
70205A,70206A,70300A,70301A,

HP70861A0 Upgrade: 
memoryis32K.0 Usable RAM 

8.02.01
TJatecode891102
Revision 

0 Upgrade: HP 70861A
0 Usable RAM memory is 32K.

8.02.00
Datecode
Revision 

70906B,5B.  70906A. 
70904A,70903A,  
70900A,

!A, 
DA, 7081 OA, 

IOA,  70601 A,

70907A,  70908A
7090170905A,  

709OO8,7090:
70620A,  70701
7030lA,703lOA,7061
70004A,70205A,70206A,70300A,

softkeys  for early revisions.
VERSION><CONFIG>  and <ROM 

hardkey,  then
softkeys  for later revisions, or press
the [MENU] 

<miso,
<service>, and  <ROM VERSION>

hardkey,  then 

to
the current revision. To determine
your current revision, press the
[MENU] 

70860A/70861A

For each revision, the approximate
available memory is indicated, along
with information on major changes for
the revision. Listed also is the product
required to upgrade the firmware 

70907A,  70908A

70

HP 

70906B,  70906A,  
70905A,  709058,70904A,  70903A,  

70902A,70900A,  70700A,  7081 OA, 
70310A;70600A;70601A;70620A;

CI  Upgrade: HP 70860A
0 Usable RAM memory is 32K.

8.01.00
70307A.

Revision 
70205A.70206A.70300A.  Datecode

firmkeys  on
the left.

709068.70907A.  70908A
This revision introduced the
new menu style, with  

709058,70906A,70905A,  70904A,  
70903A,70902A,  70900A,  7087OA,  

7062OA,70700A,70600A,  70601 A, 
70205A,70206A,70300A,70310A,

J Upgrade: HP 70860A
0 Usable RAM memory is 32K.

8.00.00
llatecode880314
Revision 

70908A
709068,70907A,70906A,  70905B,  

70905A,70904A,  70903A,  70902A,  
707UOA;70900A;70600A:7060lAj  

70205A.70206A.70300A.70310A.

a Upgrade: HP 70860A
is32K.'3  Usable RAM memory 

Datecode
Revision A.03.00

_
709068,70907A70906A,  

70905A,  709058,70903A,70904A,  
70607A,70900A,70902A,706OOA,  

70205A,70206A,70300A,70310A,

0 Uoorade: HP 70860A
memotyisl6K.0 Usable RAM 

Datecode
Revision A.02.00

_, 
70907A

709058,70906A,  709068,70905A,  
70903A,70904A,70902A,  70900A,  

7030&I,  7031 OA,70206A,  70205A,  

709058,70906A,  70906B
70905A,70904A,  70903A,  70902A,  
70900A,70206A,  7031 OA, 70205A,  

n Uoorade: HP 70860A

Models

a Usable RAM memory is 8K.
.OO

Datecode  860203
Revision A.01 

0 Upgrade: HP 70860A
0 Usable RAM memory is 8K.

Datecode
Revision A.OO.OO

datecode
(for example 850730) are shown for all
revisions in this  list. The WF format
is available from the instrument via
the front panel beginning with
revision B.04.02. (See  also the “IDN? ”
remote command.)

A.OO.00).  Both the WF and 
(VUF)  format (for example

70860A,  70861A). You  can install
the upgrade yourself,  or have it
installed at any HP service center.
Simply run the internal calibration
(CAL ALL) after installation.

Module compatibility for
firmware ROM version
The following information details each
firmware version for the HP 70900A
and 70900B local oscillator. This
firmware contains the operating
characteristics of the spectrum
analyzers. The table shows which
modules each  firmware revision
supports. After the initial version,
new modules are indicated by  italics.
Firmware revisions are now
documented using the version update
fix 

OVERSWEEP
command allows auto-coupled sweep
times up to five times faster with
minimal amplitude degradation. The
FETCH command transfers data  over
HP-IB simultaneously with transfer
to the display.

Compatibility
Firmware is easily upgraded, regard-
less of which revision you currently
have. The following table identifies
which upgrade kit is required
(HP 

Spectrum Analyzers
Upgrade Kits

New speed commands
New commands speed up automated
programs. The  



70861A  RAM/ROM board upgrade kit
Option 512 1 MB memory
Option 871 scalar personality

71

7086OA  high speed controller board upgrade kit
HP 

70911A

Ordering Information
HP 

70909A,  7091 OA,70908A,  70907B,  
7086lA-512.

709068,70907A,

HP 

70906A,  70905B,  
7086lA,  or

70905A,

3 Upgrade: HP  

70904A,  70903A,  70902A,  
70900B,70900A,  

as
7081 OA, 7081 OB, 

avai ’ab ’e ~p~i~n~:h2,700K  

70700A,706208,7062lA, 70620A, 
7060lA,

3 Usable RAM memory is
70600A, 703lOA,  7030lA, 8.06.03

70300A,
Revision 

70206A, 70205A, 70004A, 960418llatecode 
70971A

70909A,  7091 OA,709078,70908A,  
709068,70907A,70906A,  70905B,  

70905A,70904A,  70903A,  70902A,  
70900A,  709008,

70620A,  70620B; 70621 A; 70700A;
7081 OA, 7081 OB, 

70300A,
70301 A, 7031 OA. 70600A. 70601A.

70206A,  70205A,  70004A,  

7086lA-512.
7086lA, or

HP 
0 Upgrade: HP 

128K, with 700K available as
Option 512.

CJ Usable RAM memory is
8.05.00

Datecode 940120
Revision 

70909A,  7091 OA709078,70908A,  
7086lA-512.

70907A,

HP 

70906B,  709058,70906A,  
7086lA,  or0 Upgrade: HP  

70905A,70904A,  70903A,  70902A,  
70900A,  709008,

as
7081 OA, 7081 OB, 

avai ’ab’e gi$;i;;,700K  

706208,70621A,  70700A;70620A,  0 Usable RAM memory is
70600A, 70601A.703lOA.  7030lA, 

70300A,70206A, 70205A, 70004A, 
l3.04.Od

Models
Datecode 920724
Revision 

onlv.

70909A, 7091 OA.
This revision is used in the
HP 70950A and HP 70951A

709078,70908A, >7086lA-51;

70907A,

HP 

709058,70906A;  70906B; or‘7861A  In  I ,1_____1_  0nr Upgraoe: 
IL.

70902A. 70903A. 70904A. 70905A.

Cl 
.I I dIJLl ”I 

70900A, 709008,
as

7081 OA, 7081 OB, 
ava ’fab’e ;n:!,wri:h,700K  

70700A,706208,7062lA, 70620A, 0 Usable RAM memory is
7060lA,70600A, 703lOA, 7030lA, 8.04.02
70300A,

Revision 
70205A, 70206A. 70004A, Datecode 920325

70909A,  7091 OA70908A,  70907B,  
709068,70907A,70906A,  70905B,  

70905A,70904A,  70903A,  70902A,  
70900B,70900A,  
70700A,

7081 OA, 7081 OB, 
7062lA,  70620B,  70620A,  

7086lA-512.
7086lA,  or

HP 
Cl  Upgrade: HP  

128K, with 700K available
as Option 512.

0 Usable RAM memory is
70310A, 70600A: 70601A:7030lA, 8.04.01

70004A,  70205A. 70206A. 70300A.
Revision 
Oatecode  911021

8566B  is supported.
compatibilitv  with

the HP 

7097OA

Programming 

7090911,  709078,70908A,  7086lA-512  if desired.

70907A,

HP 

70906B,  709058,70906A,  
0 Upgrade: HP 70861A or

70905A,70904A,  70903A,  70902A,  
70900B,70900A,  708lOA,  7081 OB, 

asavai ’ab ’e ~p~i~n~lth2700K  

7062711,70700A,706208,  70620A,  
7060lA,

Cl Usable RAM memory is
70600A,  

70300A,
Revision G.t14.00 70301 A, 7031 OA, 

70206A, 70205A, 70004A, Datecode 910802

70860A70861A

Spectrum Analyzers
Upgrade Kits HP 



% inch disk)

72

.OO
(3 

C.01 part number 70900-l 0051, rev. 

% inch disk)
System operation verification
HP 

part number 70900-10050 (3 

2833A02083  (ROM/RAM plug-in board, HP
part number 70900-60114; controller board
MEM t, HP part number 70900-60111)

Additional modules supported
HP 70620A preamplifier

System diagnostics
HP 

2817A0188610 HP 70900A serial numbers  

l/2  inch disk)

HP 70900A firmware
version 880314

C.01 .OO
(3 

% inch disk)

System operation verification
HP part number 70900-l 0051, rev.  

part number 70900-10050 (3 

GHz)

System diagnostics
HP 

Hz  to
22 

+, HP part number 70900-60111)

Additional modules supported
HP 70700A digitizer
HP 70908A preselected RF section (100  

2812A01885  (ROM/RAM plug-in board, HP
part number 70900-60109; controller board
MEM 

2717A01430l0 HP 70900A serial numbers  

709OOA  firmware
version 870501

ROM/RAM  board
along with the latest documentation.

If the controller board needs to be
upgraded, order the HP 70860A.
This kit includes a controller board,
ROM/RAM board, and the latest
documentation.

HP 

‘/ inch disk)

To upgrade the LO firmware,
order the HP 70861A.
This kit includes a 

C.01 .OO
(3 

part number 70900-10051, rev. 

% inch disk)

System operation verification
HP 

GHz)

System diagnostics
HP part number 70900-10050 (3  

kHz to 26.5 
GHz)

HP 70601A preselector (50  
kHz to 22 

+, HP part number 70900-60081)

Additional modules supported
HP 70590A H69 MATE test module adapter
HP 70600A preselector (50 

2646A01429  (ROM/RAM plug-in board, HP
part number 70900-60083; controller board
MEM 

2642A01184l0 HP 70900A serial numbers  

(MEM Plus hardware)

709OOA  firmware
version 861015

‘/ inch disk)

HP 

8.03.01
(5 

part number 70900-10038, rev. 
% inch disk)

HP 

8.03.01
(3 

part number 70900-10037, rev. 

‘4 inch disk)

System operation verification
HP 

1/ inch disk)
HP part number 5010-1508 (5  

2629A01183  (ROMs only, HP part number
70900-60086; controller/ROM/RAM board,
HP part number 70900-60078)

Additional modules supported
HP 70300A tracking generator
HP 70907A external mixer interface module

System diagnostics
HP part number 5010-1507 (3  

2606A0054810 HP 70900A serial numbers  

709OOA  firmware
version 860203

softkey. If the letters CPU are
followed by the figure 68020, and if
the letters FPU are followed by the
word “Present, ” then the new
firmware will work with the
controller board.

HP 

70900-60078,70900-60081,  and
70900-60111.

To determine the compatibility of a
controller board, press the Extended
State 

‘/4 inch disk)

numbers of these boards are

B.03.01
(5 

% inch disk)
HP part number 70900-10038, rev.  

B.03.01
(3 

‘/4 inch disk)

System operation verification
HP part number 70900-10037, rev. 

part number 5010-1508 (5 
‘/2 inch disk)

HP 
part number 5010-1507 (3 

2544A00547  (ROMs only, HP part number
70900-60093; controller/ROM/RAM board,
HP part number 70900-60078)

Additional modules supported
None

System diagnostics
HP 

2534A00266/U HP 70900A serial numbers  

709OOA  firmware
version 850730

GHz)

HP 

kHz to 26.5 
GHz)

HP 709068 RF section (50  
kHz to 26.5 

GHz)
HP 70906A RF section (50  

kHz to 22 
GHz)

HP 709058 RF section (50  
kHz to 22 

GHz)
HP 70905A RF section (50  

kHz to 2.9 
kHz to 3 MHz)

HP 70904A RF section (100  

lOHzto300kHz)
HP 70903A IF section (resolution bandwidth
100 

70310A  precision frequency reference
HP 70902A IF section (resolution bandwidth

2429A00265  (controller/ROM/RAM board,
HP part number 70900-60078)

Additional modules supported
HP 70205A graphics display
HP 70206A system graphics display
HP 

2429AOOlOllLI HP 70900A serial numbers  

709OOA  firmware
version 850320 (initial release)

709OOA.  The part

HP 70900A firmware history
HP 

709OOAB  local oscillator is
the master control module for many
different spectrum analyzer systems.
These systems have compatibility
requirements for firmware,
hardware, and software.
Requirements are listed below.

The latest local oscillator firmware
will not work in the MEM Plus
controller boards, which were used
only in the HP 

Spectrum Analyzers
Upgrade Kits Compatibility

The HP 



% inch disk)

73

C.02.00
(3 

part number 70900-10053 (3 ‘/inch disk)

System operation verification
HP part number 70900-10052, rev.  

3135A01183  (ROM/RAM assembly, 256 KB
RAM, HP part number 70900-60171; ROM/
RAM assembly, 1 MB RAM, HP part number
70900-60172; controller board, HP part
number 70900-60143)

Additional modules supported
HP 7081 OB lightwave section

System diagnostics
HP 

3135A0111610 HP 709008 serial numbers  
3019A

0 HP 70900A serial numbers above prefix

709OOAB  firmware
version 910802

‘/2 inch disk)

HP 

C.01 .OO
(3 

% inch disk)

System operation verification
HP part number 70900-10051, rev.  

3127A01115  (ROM/RAM board 256 KB RAM,
HP part number 70900-60160; ROM/RAM
board 1 MB RAM, HP part number 70900-
60159; controller board, HP part number
70900-60143)

Additional modules supported
None

System diagnostics
HP part number 70900-10050 (3 

304lA00708l
3019A

0 HP 709008 serial numbers 

0 HP 70900A serial numbers above prefix

709OOA/B  firmware
version 901008

j/2 inch disk)

Compatibility

HP 

C.01  .OO
(3 

part number 70900-10051, rev. 

‘/2 inch disk)

System operation verification
HP 

GHz)
HP 709078 external mixer interface module

System diagnostics
HP part number 70900-10050 (3  

GHz)
HP 70620B preamplifier (1 to 26.5  

kHz to 2.9 

3022A00707  (ROM/RAM board, HP part
number 70900-60156; controller board,
HP part number 70900-60143)

Additional modules supported
HP 70621A preamplifier (100  

3022A00558l

0 HP 70900A serial numbers above prefix
3019A

3 HP 709008 serial numbers 

709OOAB  firmware
version 900314

I/ inch disk)

HP 

.OO
(3 

C.01  part number 70900-I 0051, rev. 

% inch disk)

System operation verification
HP 

++, HP part number 70900-60143)

Additional modules supported
None

System diagnostics
HP part number 70900-10050 (3  

3002A00557  (ROM/RAM board, HP part
number 70900-60148; controller board
MEM 

300lA00390/
3019A

3 HP 709008 serial numbers 

U HP 70900A serial numbers above prefix

709OOAB  firmware
version 891102

I/ inch disk)

HP 

.OO
(3 

C.01 part number 70900-i 0051, rev. 

% inch disk)

System operation verification
HP 

part number 70900-10050 (3 

2923A00389  (ROM/RAM board, HP part
number 70900-60130; controller board,
HP part number 70900-60082)

Additional modules supported
HP 709008 local oscillator

System diagnostics
HP 

2923A00101/0 HP 709008 serial numbers  
3019A

tl HP 70900A serial numbers above prefix

709OOA/B  firmware
version 890606

‘/2 inch disk)

HP 

C.01  .OO
(3 

part number 70900-10051, rev. 

1/ inch disk)

System operation verification
HP 

part number 70900-10050 (3  

GHz)

System diagnostics
HP 

part number 70900-60111)

Additional modules supported
HP 70301A tracking generator (2.7 to
18 

+, HP 

3019A02763  (ROM/RAM plug-in board, HP
part number 70900-60126; controller board
MEM 

284lA02084lU HP 70900A serial numbers  

709OOA  firmware
version 880901

Spectrum Analyzers
Upgrade Kits

HP 



719lOA  receiver system
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709llA IF module

Additional systems supported
HP 

par-l  num-
ber 70900-60210; controller board, HP part
number 70900-60213)

Additional modules supported
HP 

1 MB RAM, HP 

3414A01968  to
present (ROM/RAM assembly, 256 KB RAM,
HP part number 70800-60209; ROM/RAM
Opt. 512 assembly,  

0 HP 709008 serial numbers  

3019A
Note: Must have a 70900-60143 controller
board or later.

0 HP 70900A serial numbers above prefix

(VV.W.FF)
B.06.03 960418

709OOAiB  firmware
version 

3414A01968  to
present (ROM/RAM assembly, 256 KB RAM,
HP part number 70900-60203; ROM/RAM
assembly, 1 MB RAM, HP part number
70900-60204; controller board, HP part
number 70900-60143)

Additional modules supported
HP 70911A IF module

Additional systems supported
HP 7191 OA receiver system

HP 

0 HP 70900B serial numbers  

3019A
Note: Must have a 70900-60143 controller
board or later.

(VV.W.FF)
B.05.00 940120

0 HP 70900A serial numbers above prefix

709OOA5  firmware
version 

70300/7030111990-10083

Compatibility

HP 

209 HP 7120911990-10081
Option 210 HP 7121011990-10080
Option 300 HP 7130011990-l 0082
Option 033 HP 

71200/7120111990-10079
Option 

D.01 .OO
Option 001 user interface1 1990-l 0077
Option 100 HP 7100011990-10078
Option 200 HP 

1990A system performance test software,
rev. 

‘/ inch disk)
HP 

% inch disk)

System operation verification
HP part number 70900-10055, rev. D.O1.OO
(3 

D.01.00
(3 

par-l
number 70900-60143)

Additional modules supported
None

Additional systems supported
None; system error corrected

System diagnostics
HP part number 70900-10056, rev. 

par-l number
70900-60200; controller board, HP  

3345A01967  (ROM/RAM assembly, 256 KB
RAM, HP part number 70900-60199; ROM/
RAM assembly, 1 MB RAM, HP 

3232A01470/
3019A

0 HP 709008 serial numbers 

(VV.W.FF)
B.04.04 920724

0 HP 70900A serial numbers above prefix

709OOA/B firmware
version 

% inch disk)

HP 

C.02.00
(3 

‘/ inch disk)

System operation verification
HP part number 70900-10052, rev.  

ROM/
RAM assembly, 1 MB RAM, HP part number
70900-60196; controller board, HP part
number 70900-60143)

Additional modules supported
HP 709008 (A7) fractional frequency synthe-
sizer

Additional systems supported
None

System diagnostics
HP part number 70900-10053 (3 

3224A01469  (ROM/RAM assembly, 256 KB
RAM, HP part number 70900-60195;  

3224A01428l
3019A

0 HP 70900B serial numbers 

0 HP 70900A serial numbers above prefix

(VV.UU.FF)
B.04.03 920527

709OOA/B firmware
version 

% inch disk)

HP 

C.02.00
(3 

‘/  inch disk)

System operation verification
HP part number 70900-10052, rev.  

GHz)

System diagnostics
HP part number 70900-10053 (3  

71209A microwave spectrum analyzer
(100 Hz to 26.5 

GHz)

Additional systems supported
HP 

GHz)
HP 7091 OA RF section (100 Hz to 26.5 

3222A01427  (ROM/RAM assembly, 256 KB
RAM, HP part number 70900-60176; ROM/
RAM assembly, 1 MB RAM, HP part number
70900-60177; controller board, HP part
number 70900-60143)

Additional modules supported
HP 70909A RF section (100 Hz to 26.5 

3144A01184l
3019A

0 HP 709008 serial numbers 

709OOA/B firmware
version 911021

0 HP 70900A serial numbers above prefix

Spectrum Analyzers
Upgrade Kits
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preamplifier block diagram
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706208  or HP 70621A
Spectru m Ana lyzer

D isplay

Modular 

Pam )

I

HP 

(Bypass  
0

*

1 I

RF
In

346AA3lC  can be turned on and off
with a keystroke for easy noise figure
measurements using the Y-factor
technique.

Gain and flatness calibration
Using these preamplifiers is easy.
Install either into your modular
spectrum analyzer mainframe and
the system is ready to use. The pre-
amplifiers automatically calibrate the
display of the analyzer, correcting for

preamplifier gain and flatness.
All hard copy output and data storage,
whether internal, on disk, or on
memory card, have the corrected
information.

Bypass mode or
preamplifier mode
With a preamplifier installed in your
mainframe, you can measure high
or low level signals using the same
RF input port. Built-in mechanical
switches allow you to switch the
preamplifier in and out of the signal
path. One key press activates the
bypass mode while maintaining
amplitude calibration.

70620B/70621A

Noise figure measurements
The preamplifiers provide a drive
signal for an excess noise source,
allowing you to measure the noise
figure of amplifiers and other devices.
Calibrated noise sources such as the
HP 

GHz.

HP

kHz to
26.5 

GHz
amplification
For preamplification in a one slot
module, the  HP 70620B Option 001
covers frequencies from 100  

kHz  to 26.5 

lOO-fold  for each
decade increase in bandwidth.

100 

dB at higher frequencies.

Measure low level signals
Preamplification extends spectrum
analyzer performance for many
applications that require a low noise
figure: spurious testing, low level
signal measurements from antennas,
broadband signal detection such as
pulsed RF or electromagnetic inter-
ference signals, and noise figure
component testing.

Faster measurements
Spurious measurement test times can
be reduced from days to hours or from
hours to minutes. The low system
noise figure allows you to use a wider
resolution bandwidth than before, yet
achieve the same sensitivity. Sweep
times can improve  

GHz,  and
14 

dB to 12.8 GHz,  11 
dB to

2.9 

GHz. System noise
figure can be better than 8 

dBm  at 22 
dBm sensitivity improves

to -150 

dBm. For microwave applica-
tions, a -133 

dBm sensitivity improves to
-156 

dB
using the HP 70620B or 70621A
preamplifiers. For RF applications,
a -134 

dBm sensitivity at 22 GH

Receiver quality noise figure
Boost the sensitivity of any HP 70000
spectrum analyzer by 15 to 25 

GHz

-150 

dBm sensitivity at 2.9 -156 

GHzKHz to 26.5 
GHz

Option 001,100 
7062OB,  1 to 26.5 

GHz

HP 

KHz to 2.9 70621A, 100 

Spectrum Analyzers
Preamplifiers
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GHz 2.5 1.3
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kHz-26.5 
GHz 1.9 1.3

100 

GHz 1.2 0.8
2.7-22.0 

GHz 1.2 0.8
2.7-12.7 

kHz-2.9 
GHz 2.2 1.3

100 

GHz 1.0 0.8
1 GHz-26.5  

(&dB)

Peak variation

Option 001

Preamp Bypass
1 GHz-12.7  

dBm  at the preamplifier output
(preamplifier characteristic)

Preamplifier frequency (characteristic; included in system
response frequency response)

Band Variation 

+30 
dBm

Second harmonic intercept
+15  GHz

dBm
2.7-26.5 

GHz 0kHz-2.9  

TO/ (preamp
characteristic)

100 

dBm  at preamp output (preamp
characteristic)

Option 001 Band

+15  

5 16.0
Third-order intercept

Standard

GHz
< 14.0

22.0-26.5 
GHz

< 9.5
12.7-22.0 

GHz
5 7.5

2.7-l 2.7 
GHzkHz-2.9  

5 15.0
Option 001 100 

GHz
5 13.0

22.0-26.5 
GHz

2 9.0
12.7-22.0 

GHz
(dB, characteristic)

Standard 1.0-l 2.7 

dB (nominal)
Band

GHz 28 kHz-26.5  
2 20

Preamplifier noise figure
100 

GHz
2 23

22.0-26.5 
GHz

t 25
12.7-22.0 

GHz
2 22

2.7-l 2.7 
GHzkHz-2.9 

dB (nominal)
100 

GHz 28 
2 24

1 .O-26.5 
GHz

2 26
12.7-26.5 

GHz
(dB,  characteristic)

Standard

Option 001

1.0-i 2.7 

5 2.5GHz
Band

2 1.8

Preamplifier gain
12.7-26.5 

GHz
< 1.0

2.7-12.7 
GHz

(dB, characteristic)
0 Hz-2.9 

(Ootion  003)

HP 70620B cont.
Bypass insertion loss Band

GHz -115 -93
GHz -119 -94

22.0-26.5 

GHz -125 -100
19.7-22.0 

GHz -134 -109
12.5-l 9.9 

GHz -141 -118
6.0-i 2.7 

GHz -140 -119
2.7-6.2 

MHz-2.9;O 

GHz -119 -93
(Option 003)
(characteristic, preamplifier placed before
preselector)

GHz -120 -94
22.0-26.5 

GHz -126 -100
19.7-22.0 

GHz -135 -109
12.5-i 9.9 

GHz -142 -118
6.0-l 2.7 

GHz -142 -119
2.7-6.2 

Oution 002 or 003
(preselected) and
the HP 706208Ootion 001

(characteristic, preamplifier placed before
preselector)
1 .O-2.9 

GHz -150 -130
with the HP 712OOC
Option 002 or 003
(preselected)

with the HP 712OOC

GHz -153 -132
12.6-22.0 

GHz -156 -138
the HP 706208
Option 001

2.7-12.8 

GHz -150 -130
with the HP 71210C and 10 MHz-2.9 

GHz -153 -132
12.6-22.0 

GHz -155 -138
2.7-l 2.8 

(dBm)
Band Preamp Bypass

with the HP 71210C 1 .O-2.9 

atten, 10 Hz Res BW)
(DANL) DANL 

dB input 

dBm  at the first
mixer

Displayed average noise level (0 

5 -10 dB  for signal < 0.5 

GHz,
characteristic)

Spectrum analyzer limited

kHz-2.9  
dBm at the preamp

output (Option 001, 100 
t0 5 dB for signals < 1 

dBm at the preamp
output (characteristic)

+7 5 dB for signals < 1 

001)
Gain Compression

Preamplifier limited

+lO V dc (Option 
f 20 v

dBm
Maximum dc input

t20 

GHz  (Option 001)
Amplitude
Maximum safe input power

kHz-26.5  
GHz

100 

+55” C temperature range.  Characteristics
provide information about non-warranted instrument performance. Nominal values indicate the expected value of the parameter.
All specifications apply after the instrument ’s temperature has been stabilized after one-hour warm-up, self-calibration routines
have been run, and the preselector peak function has been executed. The preamplifier can be in the signal path or bypassed. The
specifications indicate “preamp ” when the preamplifier is in the signal path (PREAMP ON) and indicate “bypass ” when the
through-path is used (PREAMP OFF).

HP 70620B
Frequency
Frequency range 1 .O-26.5 

70620B/70621A

Specifications
Specifications describe the instruments warranted performance over the 0 ” C to  

Spectrum Analyzers
Preamplifiers HP 



preamphfier  with
the HP 70301A may be limited by the tracking generator feed through.
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70001A mainframe or the
HP 70004A display/mainframe. Benefits of using the HP 706208 

rear-

General
Calibration interval 3 vears (recommended)
Standard weight 1.8 kg (4 lb) (nominal)
Option 001 2.5 kg (5.5 lb) (nominal)
Dimensions 1 -slot-wide module

Other general specifications are given with the HP 

dB
Front panel connections
The preamplifier output is connected to the spectrum analyzer RF input
with a semi-rigid cable supplied with the preamplifier. There are no  

> 75 GHz
dB

2.7-26.5 
> 50 GHzkHz-2.9  

dB reduction in spectrum analyzer local
standard oscillator emissions (characteristic)

Band Isolation (char)
Option 001 100 

> 75 

346A/B/C
source drive excess noise source) BNC (f)
Reverse isolation

2.4:1
Excess noise t28 Vdc out (used to drive HP  

3.0:1GHz
1.7:l

12.7-26.5 
2.2:lGHz

1.3:l
2.7-12.7 

2.4:lGHzkHz-2.9 
2.2:1

Option 001 100 
2.2:1GHz

1.5:l
12.7-26.5 

2.O:lGHz
1.3:1

2.7-l 2.7 
2.O:lGHz

2.4:1
Output VSWR Band VSWR (char)

Preamp Bypass
Standard 1 .O-2.7 

3.O:lGHz
1.7:l

12.7-26.5 
2.2:lGHz

1.3:l
2.7-12.7 

2.4:lGHzkHz-2.9 
2.4:l

Option 001 100 
2.8:lGHz

1.7:l
12.7-26.5 

1.6:1GHz
1.3:l

2.7-12.7 
2.2:lGHz

R (nominal)
Input VSWR Band VSWR (char)

Preamp Bypass
Standard 1 .O-2.7 

I -0.025

Inputs/outputs
RF input/output APC-3.5 (m), 50 

GHz
< -0.12

Option 001 10 MHz-2.9 
GHz

dBp  C, char
l-26.5 

GHz 2.5 1.3
Amplitude temperature drift

Band

kHz-26.5 
GHz 1.9 1.3

100 

GHz 1.2 0.8
2.7-22.0 

GHz 1.2 0.8
2.7-l 2.7 

kHz-2.9 
GHz 2.2 1.3

Option 001 100 

GHz 1.0 0.8
1 GHz-26.5 

dB)
Preamp Bypass

Peak variation 1 GHz-12.7 

(i 

70620B/70621A

HP 70620B cont.
Preamplifier frequency (characteristic, included in system frequency
response response)

Band Variation 

-
2.4

2.4
3.5
4.0
5.2
5.5
5.8

2.2

2.2
2.2

2.2
3.4
3.9
5.0
5.4
5.4

HP 

-

-
2.0

2.0
2.0

2.0 2.0
2.4 2.2
2.0 2.6
4.0 3.7
4.4 4.0
4.7 4.0

- 2.0

- 2.5

2.3 2.5

2.3 2.5
3.2 3.5
3.5 3.6

- 2.5

- 2.3
2.0 2.3

2.0 2.3
2.5 2.8
3.0 3.0

- 2.3

C)

-

Preamp Bypass
(20-30 ” C) (O-55 ” 

GHz
(Option 003)

GHz
22.0-26.5 

GHz
19.7-22.0 

GHz
12.5-l 9.9 

GHz
6.0-12.7 

GHz (char)
2.7-6.2 

GHz
(Option 001)
1 .O-2.9 

kHz-2.9 
GHz

100 
kHz-1 

kHz
(Option 001, char)
50 

kHz-I 00 

GHz
(Option 003)

Referenced to calibration signal
50 

GHz
22.0-26.5 

GHz
19.7-22.0 

GHz
12.5-l 9.9 

GHz
6.0-12.7 

GHz (char)
2.7-6.2 

GHz
(Option 001)
1 .O-2.9 

kHz-2.9 
GHz

peak variation 100 
kHz-1 

kHz
Option 002 or 003 (Option 001, char)
(preselected) 50 

kHz-100 
GHz

with the HP 712OOC 50 

GHz
12.6-22.0 

GHz
2.7-l 2.8 

GHz
(Option 001)
1 .O-2.9 

kHz-2.9  

GHz
(Option 001)
100 

kHz
100 Hz-l  

GHz
Referenced to calibration signal

100 Hz-1 00 

GHz
12.6-22.0 

GHz
2.7-12.8 

GHz
(Option 001)
1 .O-2.9 

kHz-2.9  
GHz

100 

kHz
(Option 001, char)
100 Hz-l  

dB)

with the HP 71210C peak variation
100 Hz-l 00 

(2 
dB attn)

response Band Variation 

dBm at the preamplifier output
intercept (preamplifier characteristic)
System frequency (10 

+30 

Spectrum Analyzers
Preamplifiers

HP 70620B cont.
Second harmonic



ku (4 lb) nominal
Dimensions l-slot-wide module
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Weinht
3 years (recommended)
1.8 

rear-

General
Calibration interval

dB  reduction in spectrum analyzer local
oscillator emissions (characteristic)

Front panel connections
The preamplifier output is connected to the spectrum analyzer RF input
with a semi-rigid cable supplied with the preamplifier. There are no  

> 50 

346A/B/C
excess noise source), BNC (f)
+28  V dc out (used to drive HP 

1.3:l1.9:1
1.3:l2.O:l

n (nominal)
Preamp (char) Bypass (char)

Input VSWR
Output VSWR
Excess noise
source drive
Reverse isolation

R (nominal)
SMA (f), 50 

dB/” C (characteristic)
drift

Inputs/outputs
RF input
RF output

Type-N (f), 50  

2 -0.025 
dB

Amplitude temperature
f 0.8 -GHz  
-

0 Hz-2.9  
dBf 1.2  GHz  kHz-2.9  

GHz 2. 5 2.3
Preamplifier frequency (characteristic, included in system frequency
response response)

Band Preamp Bypass
100 

kHz-2.9  
GHz  2. 0 1.6

100 
kHz-2.5  

- 1.6
a calibration
signal

100 
kHz 

GHz  2. 1 1.8
Referenced to 100 Hz-100  

kHz-2.9  
GHz  1. 8 1.4

100 
kHz-2.5  

- 1.4
100 

kHz 

(*dB)
Preamp Bypass

Peak variation 100 Hz-100  

aften)
Band Variation 

dB analyzer 

70621A  cont.
System frequency response

with the HP 711OOC (10 

70620B/70621A

HP 

dBm at preamp output (characteristic)

HP 

t30 
dBm  at preamp output (characteristic)+O 

dB (characteristic)
figure
Third-order intercept
Second harmonic
intercent

c 6 
dB  (nominal)

Preamplifier noise

dB (characteristic)
26 
2 24 

~6
Preamplifier gain

GHz
51

0 Hz-26.5 
GHz

(dB, characteristic)
0 Hz-2.9 

GHz -155

Bypass insertion loss Band

GHz -140
(preselected, Option 002 or Option 003)
10 MHz-2.9

GHz -150
(no preselector)
10 MHz-2.9

GHz -156 -130
10 MHz-2.9

GHz -156 -133
2.0-2.9 

(dBm)
Band Preamp Bypass
10 MHz-2.0

atten,  10 Hz res BW)

DANL 

dB  

71210/L/C
(characteristic)

(0 

712OOA/C
(characteristic)

with the HP 

71100A/C

with the HP 

dBm at the
limited first mixer

Displayed average noise
level (DANL)

with the HP 

5 -10 dB for signals  < 0.5 

dBm at the preamp
output (characteristic)

Spectrum analyzer

5 0 dB for signals  < 1 

+20 V dc
Gain compression

Preamplifier limited

dBm+20 

GHzkHz-2.9  

inout

100 

Power

Maximum dc 

Spectrum Analyzers
Preamplifiers

HP 70621A
Frequency
Frequency range
Amplitude
Maximum safe input



70620B/7062lA
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VERSiON on your analyzer.

HP 

CONFIG  (or MISC. SERVICE) and
ROM 

keys 
= day). Press the MENU hard key,

then soft 

* The ROM version is the firmware date code (YYMMDD,
Y = year, M = month, D 

709OOAlB  local oscillator ROM
versions* between 861015 and 900314

Option 910 extra installation and verification manual
Option 915 service manual, including operation verifi-

cation software

709OOA  local oscillator ROM versions*
850730 or 860203

Option 099 firmware upgrade kit
Required only if this module is being added to an existing

system with HP 

GHz
Option 098 HP 70900A controller board upgrade kit
Required only if this module is being added to an existing

system with HP 

kHz  from 1 
GHz

Extended RF frequency range to 100 
kHz-26.5  
GHz  preamplifier

Option 001100  

709OOAlB  local oscillator ROM
versions* between 861015 and 900314

Option 910 extra installation and verification manual
Option 915 service manual, including operation

verification software

HP 70620B l-26.5 

709OOA  local oscillator ROM versions*
850730 or 860203

Option 099 firmware upgrade kit
Required only if this module is being added to an existing

system with HP 

709OOA controller board upgrade kit
Required only if this module is being added to an existing

system with HP 

GHz preamplifier
Option 098 HP  

kHz-2.9 70621A  100 

Spectrum Analyzers
Preamplifiers

Ordering Information

HP 



PC-
based display option.
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70875A
simplifies microwave noise-figure
measurements. Marker functions
make it easy to read noise figure and
gain for the entire sweep. The friendly
user interface is fully compatible with
systems using the HP 70207B 

GHz.

Measurements are fully program-
mable, so an MMS spectrum analyzer
with the noise-figure measurement
personality is a natural fit for
aerospace, defense, and communi-
cation ATE measurement systems.

Key features
In addition to swept noise figure and
gain measurements, this spectrum
analyzer personality offers test
capability for fast results; noise-figure
and spectrum-analyzer mode-switch-
ing for stray signal detection; and
selectable measurement bandwidths
to directly measure narrowband
devices such as IF/receiver systems. In
addition, the measurement personal-
ity incorporates many features of the
HP 71000 series MMS spectrum
analyzers, including save/recall
functions and memory card reader for
storage of excess noise ratio (ENR)
data tables and limit-line tables.

With its menu-driven interface and
marker functions, the HP  

GHz

The HP 70875A noise-figure measure-
ment personality software adds
noise-figure measurement capability
to the HP 71000 series MMS
spectrum analyzers. Combined with
an HP 346A or 346C noise source
and an HP 70620B preamplifier
module, this measurement person-
ality provides displayed swept
noise-figure and gain measurements
from 10 MHz to 26.5 

70875A

Faster, easier, calibrated noise
figure and gain measurements

Swept noise figure and gain
from 10 MHz to 26.5  

Spectrum Analyzers
Noise-Figure Measurement Personality HP 



7191OA/P
spectrum analyzer

HP 70620B Option 001 preamplifier
HP 346B or 346C noise source

81

7121OC/P,  or 71209A/P,  711OOC/P,  

3.5”inch disk for P model
analyzers, and user ’s guide)

Configuration requirements
HP 

70875A noise figure measurement personality
(includes memory card,  

70875A

HP 

kHz to 3 MHz In 10% increments

20msto1000s

HP 

GHz

1 

3.O:l 12.8 to 26.5  < 
GHz

IF processing
IF bandwidths
Noise averaging

2.2:l 2.9 to 12.8 < 
GHz2.4:l 10 MHz to 2.9 c 

GHz
Input SWR

dB 22.0 to 26.5 < 21 
GHz<18dB 12.8 to 22.0  

GHztl2dB 2.9 to 12.8 
GHzdB 10 MHz to 2.9 <ii 

70910A  RF section
System noise figure

GHz

GHz RF section
10 MHzto Using HP 70909A or
26.5 

MHzto Using HP 70908A
22 

GHz,  measure-
ment bandwidth=3 MHz

Frequency range 10 

band-
width9 MHz
2.9 to 26.5 

GHz,
measurement 

dB

10 MHz to 2.9 

f 0.6 

dB_+ 0.5  
dB

Instrument uncertainty  

dB
Resolution 0.01 

+30 

GHz,  measure-
ment bandwidth9 MHz

Gain measurement
Range 0 to 

dB 2.9 to 26.5 f 0.6 

band-
width=3 MHz

GHz,
measurement 

dB 10 MHz to 2.9 f 0.5 
dB

Instrument uncertainty

dB
Resolution 0.01 

+30 

Spectrum Analyzers
Noise-Figure Measurement Personality

Specifications Ordering Information
Performance
limits

Conditions

Noise figure measurement
Range 0 to 



dB.  Unlike a point-by-point
measurement system, the HP 70000
scalar system sweeps quickly and
provides continuous data. So, you can
quickly characterize switch isolation.

82

switch-
isolation measurements require very
high dynamic range, often more than
90 

GHz.

The system has very high selectivity,
with resolution bandwidths  as narrow
as 10 Hz. High selectivity allows
measurements in the presence of
other signals-a key advantage when
measuring LO-to-RF isolation of a
mixer or the return loss of an active
antenna system. Critical  

dB from 2.7 to
18 

7121OCP  spectrum analyzer.
This gives you a scalar dynamic range
of greater than 130 

dBm with the
modular preamplifier. This lets you
detect extremely low level spurious
signals. Add  a synthesizer to measure
non-linear device characteristics such
as harmonic and intermodulation
distortion.

High dynamic range
By adding a tracking generator, you
get stimulus-response capability  to
measure gain, frequency response,
isolation, and return loss. For
demanding filter rejection measure-
ments, combine an HP 70301A
microwave tracking generator with
the HP 

GHz  or -154 
dBm

at 22 

set

System sensitivity reaches -134  

Ufl 38.8 Hz ST 51.88  38.8  Hz

dB display format using scalar personality).

l RB 

GHz
(150 

dB dynamic range at 18 

7121OCP
spectrum analyzers.

Configure a general-purpose
component test workstation that
provides scalar and signal analysis
measurement capabilities. Just add
a combination of tracking generators,
synthesizers, and power meters.

ivIeasure filter rejection with 130 

71209AP,  and 712OOC/P,  
711OOC/P,

GHz

Scalar software personality

An HP 70000 component test system
makes component and sub-assembly
testing faster and more precise. Three
high-performance systems are avail-
able based on the HP 

@ 18 
dB dynamic range> 130 

GHz

70300A/70301A/70871A

Scalar analysis for
component testing

Tracking generators
100 Hz to 18 

Spectrum Analyzers
Tracking Generator Systems HP 
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One-button harmonic distortion
measurement

Golden Device function

83

dB
bandwidth
and 

I1

Filter 3 

/ IOIUrD I  GOLIEN 
+

”
I I  

dOl0  r0  
ia PASS20 re0 

SCALRRd0.0.00  

L-t--t_

:.t
iz

RL

Q, and shape factor-at a
single keystroke. Limit lines improve
productivity by providing a simple
PASS or FAIL message when a device
is tested for specified criteria. Flat,
sloped, or point limit lines provide
maximum flexibility. Limit lines can
be saved in internal memory, disk, or
memory card. Use the golden device
function to establish a continuous
pass/fail tolerance band based on a
production device, an especially
useful feature for making real-time
adjustments.

dB
bandwidth, 

GHz

To simplify filter characterization,
high level test routines measure 3 

FRQ 6.285  tl

high-
level routines to simplify your
stimulus-response measurements.
You can measure gain or loss, device
bandwidth, rejection, and return-loss.
To ensure accurate measurements,
the scalar mode leads you through
the proper calibration sequences.
Sequences for transmission thru
calibration and a reflection open/short
calibration are included.

SCALAR RKR 

7039OAl70301A/70871A

Performance and personality
Exceptional performance capabilities
do not have to be complicated. The
HP 708718 scalar personality adds
automatic measurement routines for
component testing and can be ordered
with the HP 70000 system. This
personality orchestrates the test
process and guides you through the
measurement. Testing becomes faster
and easier using the signal mode
and scalar mode included in the
personality.

Signal mode
The signal mode portion of the
personality includes spur-search and
harmonic-distortion routines. Spur
search lets you enter measurement
parameters and lists the frequency
and amplitude of any spurious signal
that meets your specified criteria.
The harmonic-distortion routine
measures the fundamental and its
second and third harmonics. It also
calculates the harmonic-distortion
percentage-all with a single
keystroke.

Scalar mode
The scalar-mode portion of the
personality provides a dedicated
scalar-analyzer interface and  

Spectrum Analyzers
Tracking Generator Systems HP 



lo-lo/day with HP 70310A

8 4

f 5.0 x 10.s/yr  standard, + 1.3 x 1 Freq reference accuracy:  

Dart  7. RE02.comoliance  with MIL-STD 461 B. 
CISPR  publication 11 (1975) and FTZ 1046.

Radiated interference is in  
EMI

467 mm (18.4 inch) 467 mm (18.4 inch)
Conducted and radiated interference is in compliance with 

kHz)
Sidebands

Spurious (max leveled power)
Harmonics

Non-harmonic

Sub-harmonic
RF off residuals

Temperature
Operating
Storage

Weight
Height
Width
length

t75” c
6.9 kg (15.2 lb)
127 mm (5.0 inch)
144 mm (5.7 inch)

Noise sidebands (10 

dBm LO emissions

0 to 50” c
-40 to 

< -65 
dBm tracking< -120 

dBc

none

< -60 
dBc typ)(< -15 dBc < -11 

dBc  typ)
3rd: 

(< -15 dBc  < -7 

dBc  (characteristic)

2nd: 

< -70 
dBc/Hz (characteristic)< -90 

GHzdBm, 6 Q -2 

dB for any setting

NA
NA

f 0.2 5 
5-dB stepsdB in 

dBm
55 

Q -2 dB/” C <i 0.05 
dBf 2.3 

dB total+ 0.8 dB/dB,  f 0.15 
dB.O f 1 

GHzQ 2.7 dB f 0.5 

dB resolution)
NA

dB (0.1 
dBm

11 

\
t14.5 to -66 

t75” c
5.0 kg (11 lb)
127 mm (5.0 inch)
96 mm (3.8 inch)

dBm non-tracking

0 to 55” c
-40 to 

< -80 
dBm tracking< -120 

GHz)
none

dBc (2 GHz-2.9  < -20 
GHz)Hz-2 dBc (20  < -30  

GHz)dBc  (10 MHz-2.9 
dBc  (20 Hz-1 0 MHz)

< -30 
< -25 

dBc< -60 
dBc/Hz

Q-10dBm
< -105 

kHz- 20 

C)

20 Hz 

20-30” dBm (0 dBm. 
wlext  21.4 MHz

-2 
f 5 MHz 

Hz in 1 Hz stepsf 500 

Hz/hr< 3 

dB for any setting

O-l 00%

+ 0.2 5 
IO-dB  stepsdB in 

dBm
70 

@I -10 dB/” C f 0.05 < 
dBf 1.75 

dB total+0.5 dB/dB,  f 0.15 
dBf 0.5 

Q 300 MHzdB 2 0.75 

dB
dB resolution)

0 to -10 
dB (0.01 

dBm
11 

dBm
0 to -91 

10 MHz wlext 21.4 MHz
-10 
f 

Hz stepsf 500 Hz in 1 
Htihr< 3 

C)
Absolute
Flatness
Incremental
Total absolute accuracy
Amplitude drift (characteristic)

Output attenuator range
Repeatability

Amplitude modulation
Depth
Rate

Spectral purity

(20-30” 

r_~~_~
Amplitude control range
Vernier range
Power sweep range
Amplitude accuracy 

~_~_.~  ~_  ~~~_~~~~~~_~~~  
rancle

Maximum leveled oower

+ 15 Hz]

Freq tracking drift
Tracking adjust range
Frea offset  

%span  + 1 refl)  f [(freq x + 15 Hz]%span  + 1 reff) + [(freq x 
GHzGHz 2.7-18 

HP70301A
20 Hz-2.9 

(5 10 MHz synthesized span)

HP 70300A

ouer  the specified temperature range after the system temperatures have stabilized and self-calibration
routines have run.  Characteristics provide useful but non-warranted performance information in the form of nominal values.

Frequency range
Frequency accuracy

70300A/70301A/70871A

Specifications for HP 70300A and HP 70301A
Specifications describe warrantedperformance  

Spectrum Analyzers
Tracking Generator Systems HP 



<130dBm

85

<130dBm
<138dBm

dB>130 
dB>130 
dB>I28  

<ldOdBm
<130dBm

dBm< 138 

dB+ 0.5 
dB>130 
dB>130 
dB>128 

dB  range.2 Dynamic accuracy is the calibrated amplitude accuracy of the system over 90  
GHz  for isolation measurement only.Q 18 dB  LO emission. Up to 120 1 Dynamic range limited by  

dBm< -50 018GHz NA
dBm< -50 GHz NA0 10 

dBm< -129 dBm< -134 82GHz
(dBm  in 10 Hz BW)

dB
Tracking generator feedthrough 

f 0.5 dB+ 0.5 
typ ’

Dynamic accuracy2
dB >50 GHz NAQ 18 

typ ’dB >50 GHz NA0 10 
>119dBdB>I24  GHz8 2.0 

GHzkHz-2  
GHz

300 
kHz-1 

GHz

100 
GHz

2.7-18 

kHz-2  
GHz

300 
kHz-1 

GHz

100 
GHz

2.7-l 8 

kHz-2  
GHz

300 
kHz-1 

GHz

100 
GHz

2.7-18 

kHz-2  
GHz

300 
kHz-1 

R
Scalar dynamic range

NA

100 
85082A 50 

HP70301A
Vector freq range

HP 85081A Hi-Z input
HP 

GHz
with 

GHz
100 Hz-2.9 GHz
100 Hz-22 

kHz-2.9  GHz 50 kHz-2.9  
GHz

50 
kHz-26.5  GHz 50 kHz-22  

GHz
50 GHz

100 Hz-2.9 Scalar  freq range (HP 70300A)

RF system
100 Hz-2.9 

HP71210C/P

Signal freq range

HP71209A/PHP71200UPHP71100C/P

70900A/B.

System Specifications

70900AIB;  TTL
Sweep in (HP 70300A) Sweep ramp from HP  

Sweep  ramp trigger line from HP  
kn.

HSWP in (HP 70300A)
> 100 V/GHz  control voltage. 4.5-10.2 Vdc required. 1.5 

dBm,  40 Vdc
Tune + span in

t20 < 3:1 VSWR. MSDL: dBm,  HOl)  SMA female, -10 to -30 
3:l  VSWR

3.6214 MHz out (HP 70300A Opt.  
< dBm  input level),  < -15 (t 60 MHz typ, HOl) SMA female. For modulation or offset input  

dBc  harmonics (HP 70301A)
3.6214 MHz in (HP 70300A Opt. 

< -25 70300A),  dBc  harmonics (HP  < -30 dBm.  + 1 
dBm

300 MHz out 0 
+2 to -2 + 0.03 MHz. Input level: 

dam input level
300 MHz in 300 
f 2 

dBm  input level (HP 70300A)
2 

t5 < 
dBm,  5 Vdc

21.4 MHz In/out (HP 70301A) For modulation or offset input,  
+20  c 3:1 VSWR MSDL: dBm,  +14.0 +6.0  to GHz  (HP 70301A  only) SMA female, 

dBm, 5 Vdc
LO out, 3-6.6 

+20  2:l  VSWR. MSDL: < dBm  required. +0.5  to r-18.0 RRz SMA female, 
50R  impedance, unless otherwise noted.

Lo In, 3-6.6 

dB
Rear Panel (Applies to HP 70300A and HP 70301A.) All connectors are SMB male,  

< 4.0 
GHz  supplied from HP 70300A

Insertion loss:  

R input Z NA

Low band input
Max input/output: 5 V peak
NA SMA female. 10 MHz-2.9 

mV negative detector.
AM input/output BNC female. 600 

mV negative detector. Use with 0 to -100 
Ma

Use with 0 to -100 
kn BNC female. 1 Ed ALC input BNC female. 10 

atten)dB < 2:1 (0 
atten)dB GHz, (5 1.7:l  from 12.8-i 8  < atten)dB < 3:1 unleveled (0  
atten)dB GHz, (5 1.5:l  from 2.7-12.8  < atten)dB 1.4:l  leveled (10  < 

dBm,  0 Vdc
0 Vdc in dc-coupled mode

VSWR

+20  dBm, Type-N female. MSDL:  +20  

dBm,  20 Vdc unless noted.

Front Panel HP 70300A HP 70301A
RF output Type-N female. MSDL:  

+20  (MSDL)  of 1.5:1  VSWR and with a maximum safe damage level <  

Spectrum Analyzers
Tracking Generator Systems

Input and output characteristics
All inputloutput ports are 50 W impedance with 



7086OA  high-speed controller board upgrade kit
HP 70861A RAM/ROM upgrade kit
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709OOA
or HP 70900B local oscillator)

HP 

709OOA upgrade kits  (compatible with HP 

709OOAlB  firmware rev. 880901 or later

HP 

70301A.  Requires
HP 

703OOA  or HP 

70871A scalar personality kit
(includes signal mode)
For use with HP 

7OlOOA  power meter
HP 70871A scalar personality kit

HP 

703OOA  RF tracking generator
HP 

7121OC/P  high-sensitivity microwave spectrum
analyzer

HP 70301A microwave tracking generator
HP 

71209A/P microwave  spectrum analyzer or
HP 

70871A  scalar personality kit

High-performance microwave systems
HP 

712OOCYP  microwave spectrum analyzer
HP 70301A microwave tracking generator
HP 

HP 

70871A  scalar personality kit

Mid-performance microwave system

703OOA  RF tracking generator
HP 

711OOC/P  RF spectrum analyzer
HP 

1BP  certificate of calibration and data
Option 871 scalar personality
Option 910 extra user ’s manual
Option 915 service manual set

RF system
HP 

1BN certificate of calibration
Option 

dB input attenuator
Option 098 CPU and RAM/ROM upgrade
Option 099 RAM/ROM upgrade
Option 

1BP  certificate of calibration and data
Option 871 scalar personality
Option 910 extra user ’s manual
Option 915 service manual set

HP 70301A tracking generator
Option 001 delete 55  

1BN certificate of calibration
Option 

RAM/ROM  upgrade
Option 

RAM/ROM  upgrade
Option 099 

703OOA  tracking generator
Option 098 CPU and 

5954-2700).

Modules
HP 

70300A/70301A/70871A

Ordering Information Systems

Three typical component test workstations are configured below.
For complete system ordering information, please see HP 71000
Modular Measurement System Ordering and Configuration
Guide (literature number  

Spectrum Analyzers
Tracking Generator Systems HP 



(b) sweeps
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(a) and
unpreselected 

(b)
Figure 1. Preselected 

(a)

71209AP  system, or by
using the HP 70907B EMIM. None
of these mixers are preselected.

GHz. Any of these may be used
with the HP 

GHz, other
manufacturers provide mixers to
325 

GHz.  Above 110 

GHz, the
HP 11970 series mixers provide opera-
tion to 110 

GHz
For analysis above 75 

GHz
comb signal.

Working above 75  

GHz for broadband signal
analysis, general spurious measure-
ments, component test, and signal
surveillance.

Benefits of the preselected millimeter
configuration include reduced
overload from many signals and
greater dynamic range. The system
is easy to use because you no longer
need to use complicated signal identi-
fication techniques. Anyone familiar
with preselected microwave spectrum
analyzers can quickly and easily
make millimeter measurements.

Figure 1 shows how true signals can
be obscured by displayed multiple and
images in an unpreselected system,
compared to the ease of identifying
true signals in a preselected system.
Both photos are of the same 5 71209AP  system directly supports

a single external mixer. To connect
additional mixers, or to use with other
MMS spectrum analyzer systems,
the HP 70907B external mixer inter-
face module (EMIM) is required.

The HP 11974 mixers make
preselected signal analysis available
to 75 

unpre-
selected HP 11970 series. The
HP 

GHz
(unpreselected)

Millimeter frequencies are easily
analyzed by MMS spectrum analyzers
using either the HP 11974 series
preselected mixers or the  

GHz

HP 11970 series millimeter
mixers to 110 

11974,11970, and 70907

HP 11974 series preselected
millimeter mixers to 75  

Spectrum Analyzers
Millimeter Spectrum Analysis HP 



1 More detailed specifications are given in the HP 709008 Installation and Verification manual.

88

dBm+3 
dBm
dBm

0 

dBm
0 
+5 
dBm minimum

dBmc-1 
dBmc-3 
dBmc-7 
dBm
dBm

c-7 
c-5 

dBmc-3 
dB  gain compression level (specification)<l 

dB  increase in conversion loss
dBm

RF input for 1 
c-94  

dBmc-109  
dBmc-1 06 
dBmc-111  

dBmc-1 05 

dBmc-1 12 
dBmc-1 14 
dBmc-1 14 
dBmc-1 16 
dBmc-118 

dB attenuation
dBm  average power)

10 Hz resolution SW, 0 
(+20  ps pulse tl pW peak power with  t250  

GHz0 50 to 75 
GHz0 40 to 60 
GHz0 33 to 50 
GHz0 26 to 40 

O75tollOGHz
Used with HP 11974 mixers
(characteristic)

GHz0 50 to 75 
GHza 40 to 60 
GHza 33 to 50 
GHzIJ 26 to 40 

GHz0 1 8 to 26.5 

d6 gain compression
Used with HP 11970 mixers

GHz
1 
a 50 to 75 

GHz0 40 to 60 
GHz0 33 to 50 
GHzCI 26 to 40 

CI75tollOGHz

Used with HP 11974 mixers

GHza 50 to 75 
GHz0 40 to 60 
GHz0 33 to 50 
GHza 26 to 40 

GHz0 18 to 26.5 

0 Used with HP 11970 mixers
Displayed average noise level
Used with HP 11970 mixers

dBm
Pulse power

+25  0 Used with HP 11974 mixers
dBm+20 0 Used with HP 11970 mixers

GHz
Maximum safe input power (AC average continuous power)

GHz
Other manufacturers ’ mixers2.7 to 325 

GHz
Used with HP 11974 mixers 26.5 to 75 

70907B
Frequency range Tunable in 1 Hz increments

Used with HP 11970 mixers 18to 110  

bv  the HP reolaced  
System1
Affected when an RF section is 

amplitude-
calibrated measurements.

System configuration
The MMS spectrum analyzer provides
the HP 11974 mixers with a swept
LO signal and a tune and span signal.
The HP 11974 mixers return an IF
signal to the spectrum analyzer for
normal IF processing that is equivalent
to the internal spectrum analyzer
modes. The HP 11974 series include a
standalone power supply See the
HP 11974 data sheet (literature
number 5952-2748) for more complete
information.

HP 11970 series mixers (unpreselected)

Specifications

11974,11970, and 70907

Amplitude calibration
Each HP 11974 and 11970 mixer is
characterized for conversion loss versus
frequency Just enter the conversion
loss data into your HP MMS spectrum
analyzer and then make  

Spectrum Analyzers
Millimeter Spectrum Analysis HP 














































































































































































