. LOGIC ANALYZERS

[COT

L—l State, Timing, Analog, and Stimulus/Response Analysis
Model 1631A/D, 1650A, 1651A, 165004, 16510A, 16515A/16A, 16520A/21A, 16530A/31A

NEW

Introducing HP’s New Family of Logic Analyzers
and Logic Analysis Systems...

Performance

a Tin ta AON rhannele nf oeneral-mirnnce lagic analvsis

e Up to 80 channels of 1 GHz timing analysis.

e Up to 204 channels of 50 Mbit/s pattern generation.

e Ub to 8 channels of 400 Msample/s digitizing oscilloscope capabil-
1y.

Tagpni.ige
e Save time and avoid errors using the HP 16500A’s color touch

screen Of MOUSE.
o Make measurementsiquickly with the HP 1650A/1651A’s simpli-

fied user-interface.
e Give the knob a spin to change values quickly or move measure-
ment markers.

Vaiue

® Rely on HP's traditional reliability and quality for low cost-of-
ownership.

e With Option W30, get 3 year protection for your HP
1650A/1651A/16500A.

® These products come with a one year standard warranty. Option
W30 adds two additional years of return-to-HP service.

e Get assistance when and where you need it with HP’s worldwide
sales and support organization.

Setup Convenience

o Set up your digitizing oscilloscope or your timing analyzer with
push button ease using HP’s Auto-Scale.

e Connect to your circuit with new lightweight passive probes and
HexX1oe Cauvics.

o Hook up quickly to today’s most popular 8-, 16-, and 32-bit micro-
processors with HP’s preprocessors.

® Store and recali CONNZUIations irOM OULL-II GISC GIIVES 10T 18T dei-
up.

HP 1650A HP 1651A
Timing 100 MHz on ALL 80 100 MHz on ALL 32
channels channels
State 25 MHz on ALL 80 25 MHz on ALL 32
channeis channeis

Memory 1 Kbit/channel 1 Kbit/channels _
Microprocessor Today’s most popular ~ Today’s most popular .§
support 8-, 16-, and 32-bit 8-bit microprocessors
miCroprocessors 5
Price $7800 £3900
LOGIC 1GHz PATTERN DIGITIZING 13
ANALYSIS TIMING GENERATION OSCILLOSCOPE -+ 3
Module HP 16510A** HP 165154/ HP 165204/ HP 165304 4
HP 16516A HP 16521A HP 165314 <8
Channels 80 16 12/48
Per Card
Maximum 400 80 204
Channels
Per System
Memory 1K 8K 4K
Depth
Maximum 25 MHz State 1 GHz Timing 50 Mbits/s 400 Msamplesfs.
Rate 100 MHz Timing 100 MHz
PRICE 35200 $7800/ $3700/
36500 £4000

«*The HP 1A510A has the same rapabilities as the HP 1650A and contains 5 of HP's Lol 1

lyzer-on-a-Chip. a

Simpie, Yet Does the job ... and More L’
o 1ensthen vour timing window with transitional timing on Al
channeis.
Capture elusive glitches with glitch detection on ALL channels, g
Configure the HP 1650A/1651A in four ways: one state analyz
one timing analyzers, or one state and one timing analyzer.
o Store setups and measurement results with the built-in disc driy
for fast recall or permanent records. .
Generate report-quality documentation with push button ¢ase.
o Program the HP 1650A/1651A with easily understood comm
through the built-in RS-232C interface.

Fits Where You Need It. ., Goes Where You Want it

e Compact: With its small footprint, the HP 16504 /1651A fits
ly on your bench, within the same field of vision as what y
working on.

o Portable: At only 22 Ibs., the HP 1650A/1651A can be easily
ried with its built-in handle or the HP 1540-1066 soft ca
case.

e Onc Picce: Keep everything together, in one place; the probes
cables fit conveniently into the pouch attached to the top ol
instrument.

Soiutions for ingividual Reguirements and Group Need
o Customize your own systemn by adding cards to the HP 1650
five card clots :
e Make lime-correlated measurements DELWEEN cards using i iy
16500A’s Intermodule Bus. 3
& Camnare meacnrement data fram hardware with desien simuld
data using the HP Electronic Design System and the HP 165kiziiy
Logic Analysis System.
e Program the HP 16500A with easily understood commg
through HP-I1B or RS-232C built-in interfaces. :
 Store setups and measurement results in either of two built-n
drives for fast recall or permanent record.
% ULHSIAC 1OPUL ULy GULUIBCLTAUVIL Walid PUdL Guiiv vadv. i




HP 1650A-80 channels, HP 1651A-32 channels of 25
MHz state or 100 MHz timing
Transitional timing for deep effective memory

HP 1650A

Hook Up Quickiy and Heliabiy to Your Circuit

HP’s new passive probes are small and lightweight. With an input
mpedance at the probe tip of 100k ohms in parallel with 8 pF, these
wprobes won'i ioad down your circuir. individuai probes and cahies can
D¢ removed wilen ey get in the way. Additionaily, the HF U103v-
+63201 Terminating Adaptor enables you to connect your logic ana-
“lyzer directly to PC boards with 2x10, 0.1” center connectors.
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Overlap all data channels on the display to measure when all
% lines are stable.

o

Extend the Memory of Your Timing Analyzer with
“ Transitional Timing

Traditionally, a timing analyzer samples the jnput channels based
onits own internal clock and then stores every sample in memory. The
HP 1650A/1651A/16510A store data only when there is a transi-
tion, thus avoiding redundant data. This effectively extends the mem-
ory by lengthening the time covered by an acquisition. The timing
% -analyzer samples at full speed so that events that are seconds or even
minutes apart are captured with 10 ns resolution.

g
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LOGIC ANALYZERS

Today’s Best Value in General-purpose Logic Analyzers

Model 1650A, 1651A

o Supporis most popular 8-, 18-, and 32-bit micro-
processors

e Lightweight passive probing

¢ Simuitaneous state/state, simultaneous state/timing

Debug Guickly with up to 80 Channeis

The HP 1650A/1651A/16510A’s 5 ns minimum glitch capture on
all channels looks for activity between samples. Pattern search helps
yatu to find a specific event quickly Overiay made places several tim-
ing signalis on one display line, so that you can see where tming viola-
tions occur. Infinite persistence shows the changes in waveforms
during repetitive acquisitions. When more channels means spending
less time to find the problem, use up to 80 channels.

Capture the Data You Want in See

LT1ggEr on a patern across e 1ull numoer oI channeis. Ur you can
qualify a pattern by specifying a duration, glitch, or edge. Specify a
pattern duration to capture error conditions indicated by a pattern
that exceeds a specified limit. When you need to see what is happen-
ing around a troublesome glitch or hardware interrupt signal, use
glitch or edge triggering.

Focus on the information You Need
The HP 1650A/1651A/16510A’s complex state triggering filters

out unnecessary data and provides a listing of the crucial data:

0 VIVVA LLPULS dUU 4 CIVCK UdIHITLS d1iUW YOUL SYSLCLLE LO UCLCTTHLIG
when the analyzer takes a sample.

» Storage qualification allows you to specify which states are stored
in memory.

e 8 sequence levels determine the sequence of states required for trig-
ger and help you to focus on a specific area of code execution.

® 8 pattern recognizers, 1 range recognizer or logical combinations of
these are used to identify states that are stored.

o Tagging keeps track of the amount of time or the number of states

between stored states.

Enable/Disable can be used to restrict storage to the activity of a

specific routine.

Prestore stores two qualified states that precede the states that are

normally stored.
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Today’s Best Value in General-purpose Logic Analyzers {cont’d)

Model 1650A, 1651A

&
[6509 STATE |- STATE LISTING (Gpecify Stop Nessuresent ) [[TaCH A__]- STATE LISTING (Srpecifu Siop Heasurement ) :
rarkers Pattern Fing [x-pstiern 1 Jrron Trigoer Harkers Fatlern Fing [xopsttern][__ 1]from [ Trigaer 1
o —— e
Fattern > 0d3y g e P e
Lebel > [ AUDR ___ ||6A09/6G09E Mnemanic Il STAT tabel > [ADDR  |[E0386 Nnemenic \f STH
Base > Hex || hex I S0l Bose Hex |l hex i Sl
+0120 FE0A LDY #1000 QFCODE 0 +0004 FEFFFFF8  JNP FFFOH:0024H CODE RD
0121 FOO0 GE program road +0005 FFFFFFFA xXXxFOOOH code read CODE RO
+0122 FaE0cC 10 program resd +0006 FFFFFFFL  ADD IDXJLSI), AL [alsTal=gn =]
+0123 F500 00 program resd +0007 FFFFFFFE ADD no opersnd CODE RD
+0124 FE0E LbY #1000 % +0008 000FFF24 CLI CODE RD
+0125 FEOF 10 program resd t0Y SI,#0000H
+0126 F&10 00 proarsm read +09073 O0OFFF26  xxxx0000H code reed . CODE RD
F0127] F514 TFR B.DP QOOFFF28 NOY DI, #0100H CODE RO
+0128 F312 4b  program ress 1 +0011 O0OFFF2A  MOW CA,HOOIEH CODE RD
+0129 F313 ABX OFCOLE +0012 000FFF2C ¥xxx0018H code read CODE RD
+0130 Fg14 ADCA  #SS UFCOLE +0013 O0DFFF2E CIODE RO
+0131 F815 55  pregram resd PROGRAN
+0132 F316 ADCA <0033 OFCODE +0014 000FFF24 CLOE ®D
+liol Fa L5 Dica e o
% +0134 0039 FF dats resd OuTA +2015 OGUFFF 26 xARAOQOOH L0 il
+0139 F&1g ADCA 1000 wFCOCe +0016 QOOFFF23 N DI, #0100H CODE

Motorola 6809 state listing and Intel 80386 state listing, both with inverse assembly.

Pabeim Nasicame that Hlea Taday's Mnost Ponuiar
Microprocessors

HP’s preprocessors tailor the HP 1650A/1651A/16510A to
microprocessors from Intel, Motorola, Zilog, and National. These
preprocessors simplify hookup by plugging directly into the CPU’s
socket. Companion software converts the acquired state data into

e cimmam mmmameanian manbine it escu tn manitar NrAoTram exe-

g
cution.
HP 10320C User-definable Interface to connect the HP
1650A/1651A/16510A to your system. The HP 10391A Inverse As-
SCINOIET CVEIUPHICHL FdCRaBe Cali vk UdTu v Gl i vadiwiit oulen
ware that converts the acquired state data into your CPU’s
mnemonics.

1ot inn meimbnomn Ae mmaneiatary DT e Al fan nee the

View Time-correlated Activity of Two Parts of Your
System

The HP 1650A/1651A/16510A can be configured into two inde-
pendent state analyzers, or one state and one timing analyzer. Mea-
surements that might have required two instruments before can now
be made with one instrument.

For example, by using the state analyzer to focus on a specific I/O
routine, you can watch both the program execution and the activity
on the 1/0 lines with a time correlated display. Or, when you need to
examine the interaction of two microprocessors, the HP
1650A /1651A /16510A can displav time-correlated state listings.

—
[Mixed mode]- Display  6800OSTATE - STATE LISTING
Lebel > [ADDR _ [6&000 Mnemonic i Time | R
Base > [ "Hex i hex I Rel I Symbol
-0004 008934 BEG.B 00892E i us READ
-0003 008926 CHP.EB #+v DO 1.7 us  PEAC
—0002 0¢0%20 EBCR.EB oogo2n 1 e  RPEAD
008930 BO3C unused prefatch 1. us READ
x +0000 0004F 4 0000 supr dats urite 2.000 us YRITE
0 +0001 0004F 6 €930 supr dats write 1.480 us  HWRITE
+0002 008928  JHP 0088C6(PCT 1.240 us READ
68000TIMNG ~ TIMING WAVEFORMS % to Trigger [-=810.0 ns
Sec/Di1v [ D0U.0 0s ] veray [ 6.000 ] @ tu Trigger T20.0 ne
X 0
T T ¥ " T
I M —
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Make simultaneous measurements in both the state and timing
domains.

identify Performance Bottienecks with System 5
Feriormance Anagsis i
The HP 10390A System Performance Analysis software adds é
three measurements to the HP 1650A/1651A/16510A. The Stit:
Histogram and State Overview measurements can display the intensi §
ty of activity in specific areas of memory or identify modules that are- 2
nrime targets for optimization. The Time Interval measurement ca-
be used to measure execution time of a2 ModUie, UINE DELWLCH Caiis o 4

a module or time between two different modules.

(TERFINAL |} - SYSTEM PERFORMANCE ANALYSIS
Trece mode [Stete Histngrem] Label [ADDR | Bose
Trace type[  AIL stetes [irneTude) otner sistes
cange thial samples 31744
AN canp 677
HOLD FOR KEY 17894
READ KEYRDARD 5811
DECODE KEYS 5002
RISPLAY DRIVER g4
1/0 PORTS 941
STACK 1335
~of (-
~off—
—of -
—of f—
others 0
0x 10% 20% 30% 40x S0% 60% 70% 30% GO 1001

. E

State Histogram . .. for characterizing the usage of softwarei
modules. E

1ire Cross-Domasin Triggering For Complex
Measurementis. 3

Use state to arm timing, or use timing to arm state when the sym
tom of a problem is best isolated with one analyzer and the causei]
best isolated with the other. For example, track a microprocessors
program flow around a hardware interrupt by using the timing ane
lyzer to find the edge of the interrupt signal. Then the timing analy
can arm the state analyzer to acquire data.




HP 1650A, 1651A, 16510A Specifications

Minimum Swing: 600 mV peak-to-peak.

Threshold Accuracy: =150 mV accuracy over the range —2.0 to 2.0
volts: +300 mV accuracy over the ranges —9.9 to —2.1 volisand 2.1 Lo
9.9 volts.

Dynamic Range: 10 volts about the threshold.

iate Mode
Clock Repetition Rate: Single phase is 25 MHz maximum. With
time or state counting, minimum time between states is 60 ns. Both
mixed and demultiplexed clocking use master-slave clock timing;
master clock must follow slave clock by at ieast 10 ns and precede the
next slave clock by > 50 ns.
Clock Pulse Width: >10 ns at the threshold.
Setup Time: Data must be present prior to clock transition, >10 ns.
Hold Time: Data must be present after rising clock transition, O ns.

Timing Mode
Minimum Detectable Glitch: 5 ns wide at the threshold.

Characteristics

Probes
Input RC: 100 KQ 2% shunted by approximately 8 pF at the probe
tip.
MI:nimnm Innist Overdrive: 250 mV ar 30% of the innut amolitude.
whichever is greater.
Maximum Voltage: +40 volts peak.
Threshold Setting: Threshold levels may be defined for pods 1 and 2
individnally (HP 1A51A) Threchald levels mav he defined far nods 1.
2, and 3 on an individual basis and one threshold may be defined for
pods 4 and 5 (HP 1650A/16510A).
Threchold Ranae: —0 9 to +9 9 voltsin 0.1 volt increments
Biale Anas
Memory
Data Acquisition: 1024 samples/channel
Trace Specification
Clock: Five clocks (HP 1650A/16510A) or two clocks (HP 1651A)
are available and can be used by either one or two state analyzers at
any time. Clock edges can be ORed together and operate in single
phase, two phase demultiplexing, or two phase mixed mode. Clock
edge is selectable as positive, negative, or both edges for each clock.
Clock Qualifier: The high or low level of four clocks (HP
1650A/16510A) or one clock (HP 1651A) can be ANDed with the
clock specification. Setup time: 20 ns; hold time: 5 ns.
Pattern Recognizers: Each recognizer is the AND combination of
bit (0, 1, or X) patterns in each label. 8 pattern recognizers are
available when one state analyzer is on. 4 are available to each ana-
lyzer when two state analyzers are on.
Range Recognizer: Recognizes data which is numerically between
or on two specified patterns (ANDed combination of zeros and/or
oncs). One range term is available and is assigned to the first state
analvzer tnrned on The maximum size is 37 bits.
Qualifier: A user-specified term that can be anystate, nostate, a sin-
gle pattern recognizer, range recognizer, or logical combination of
pattern and range recognizers.
Sequence Levels: There are 8 levels available to determine the se-
(uence of events required 107 Wiggel. 1hE wigger Wikl Yali Wi
anywhere in the first 7 sequence levels.
Branchina: Fach camnenca laval hac a hranchina analifier When
satisfied, the analyzer will restart the sequence or branch to another
sequence level.
Oeeurrenea Counter: Seanence aualifier mav he snecified to occur
up to 65535 times before advancing to the next level.
Starane Qualification: Fach seauence level has a storage aualifier
that specifies the states that are to be stored.
Enable/disable: Defines a window of post-trigger storage. States
stored in this window can be qualified.
Prestore: Stores two qualified states that precede states that are
stored.

Tagging
State Tagging: Counts the number of qualified states between each -

ctared state Meamrament can he chawn relative ta the nrevion

state or relative to trigger. Maximum count 1s 4.4 X 107
Time Tagging: Measures the time between stored states, relative to
cither the previous state or to the trigger. Maximum time between
states is 48 hours. With tagging on, the acquisition memory is
halved; minimum time between states is 60ns.
Symbols
Pattern Symbuols: User can define a mnemonic for the specific bit
pattern of a label. When data display is SYMBOL, mnemonic is
displayed where the bit pattern occurs. Bit patterns can include ze-
rac onec and dan’t carec
Range Symbols: User can define a mnemonic covering a range of
values. Bit pattern for lower and upper limits must be defined asa
pattern of zeros and ones. When data display is SYMBOL, values -
within the specified range are displayed as mnemonic + offset from
base of range.
Number of Pattern and Range Symbols: 100 per analyzer. Sym-
bols can be down-loaded over RS-232C.

Thr o Anm & E
Transitional Timing Mode: Sample is stored in acquisition memory
only when the data changes. A time tag stored with each sample al-
lows reconstruction of waveform display. Time covered by a full :
memory acquisition varies with the number of pattern changesinthe ’
Sample Period: 10 ns
Maximum Time Covered by Data: 5000 seconds
Minimum Time Covered by Data: 10.24 us :

Giitch Capture iviode: Data sampie and glitch information is siored g,

every sample period. 4
Sample Period: 20 ns to 50 ms in a 1-2-5 sequence dependent on -
sec/div and delay settings.

Time Covered by Data: Sample period X 512

Waveform Display
Accumulate: Waveform display is not erased between successive
acquisitions. ;
Overlay Mode: Multiple channels can be displayed on one
waveform display line. Primary use is to view summary of bus activ
1ty.

Maximum Number of Displayed Waveforms: 24

Time Interval Accuracy
Sampie Period Accuracy: 0.01% of sample period.
Channel-to-channel Skew: 4 ns typical
Time Interval Accuracy: =(sample period + channel-to-channel
skew + 0.01% of time interval reading)

Trigger Specification ;
Asynchronous Pattern: Trigger on an asynchronous pattern les
than or greater than specified duration. Pattern is the logical AND;
of specified low, high or don’t care for each assigned channel ¥
pattern is valid but duration is invalid, there is a 20 ns reset time
before looking for patterns again.
Greater than Duration: Miinimum duration is 30 ns to 10 ms Wit g
10 ns or 0.01% resolution, whichever is greater. Accuracy is +0slo
—20 ns. Trigger occurs at pattern + duration. &
Less than Duration: Maximum duration is 40 ns to 10 ms with [{
1S O V.U /o TEs0IULIOIE, WILICLIEVET 15 g,rcaiux. FAlCrn ust U v
for at least 20 ns. Accuracy is +20 ns to —0 ns. Trigger occurs atthe
and Af tho nattarn
Glitch/Edge Triggering: Trigger on glitch or edge following valid .
duration of asynchronous pattern and while the pattern is still pre. 38

cant Fdoa ran he enerified ac ricino fallino or either T ecc tha B9

duration forces glitch and edge triggéring off.

er.




Acquisition Specifications
Aming: Each Analyzer can be armed by the Run key, the other
Anlyzer, the external trigger in port (HP 1650A/1651A) or the In-
ermodule Bus (HP 16500A). .
Trace Mode: Single mode acquires data once per trace specifica-
fion; repetitive mode repeats single mode acquisitions until stop is
pressed or until time interval between two specified patterns is less
than or greater than a specified value, or within or not within a speci-
{ed range. Therc is only one trace mode when two analyzers are on.
Labels: Channels may be grouped together and given a 6-character
name. Up to 20 labels in each analyzer may be assigned with up to 32
channels per label. Primary use is for naming groups of channels such
ssaddress, data, and control busses.
Indicators
Activity Indicators: Provided in the Configuration, State Format,
ud Timing Format menus for identifying high, low, or changing
states on the inputs.
- Markers: Two markers (X and O) arc shown as dashed lines in the
dienlav
Trigger: Displayed as a vertical dashed line in the iming wavelorm
display and as line O in the state listing display.
Marker Functions
Time Interval: The X and O markers measure the time interval be-
fween one point on a timing waveform and trigger, two points on the
*wme timing waveform, two points on different waveforms, or two
. states (time tagging on).
* Delta States (State Analyzer Only): The X and O markers mea-
sure the number of tagged states between one state and trigger, or
between two states.
patterns: The X or O marker can be used to locate the nth occur-
rence of a specified pattern before or after trigger, or after the begin-
ning of data. The O marker can also find the nth occurrence of a
pattern before or after the X marker.

. Statistics: X to O marker statistics are calculated for repetitive ac-
quisitions. Patterns must be specified for both markers, and statistics
are kept only when both patterns can be found in an acquisition. Sta-
tistics are minimum X to O time, maximum X to O time, average X to
0Qtime, and ratio of valid runs to total runs.

HP 16530A/16531A 400 Megasample/s Digitizing
Oscilloscope

Specifications

Vertical {(at BNCS

Bandwidth (—3 dB): dc to 100 MHz (dc-coupled)

Range: 40 mV to 16 V full scale (adjustable with 2-digit resolution).
DC Gain Accuracy: 3% ol Iull scale (vala wiinin +10 C ol auw-
calibration temperature)

Analog-to-digital Conversion (ADC) Resolution: +1.6% of full
scale (6 bits)

DC Offset Accuracy: +1% of offset +3.2% of tull scale (valid within
£10°C of auto-calibration temperature).

DC Offset Range/Resolution:

Vertical Offset Offset
Raugc Rau5u Dosclutien

<800 mV +800 mV 1 mV

>800 mV +16V 20 mV

Voltage Measurement Accuracy (DC):

Single Cursor (X or O): = Gain accuracy + ADC resolution +
offset accuracy.

Dual Cursor (X to O measurements on the same waveform): =
Gain accuracy + 2 (ADC resolution)

Horizonta! 7

Range: 50 ns to 100 s full scale, adjustable with 3-digit resolution.
Time Interval Measurement Accuracy (dual channel for
deskewed channels with equal rise and fall times):

5:0.73;15 +0.2% of timebase range +0.02% of reading (2.5 ns sample
perio

+ sample period +0.2% of timebase range +0.02% of reading (2 5 ns
sample period)
Delay (Time Offset)

Pre-trigger Range: 4096 X sample period

Post-trigger Range: 500 screen diameters

Resolution: Fine adjustment to 0.2% of screen diameter

Characteristics

Yertical

Transition Time (10% to 90%): < 3.5ms

Input Coupling: dc

Input RC: 1 MQ +2% or 50 ohm 3%, shunted by approximately 13
pF.

Maximum Safe Input Voitage: 1 MQ input, 40 V (d¢ + peak ac),
50 Q input, = 5 V (dc + peak ac)

Probe Factors: Any integer ratio from 1:1 to 1:1000, to scale the
oscilloscope to represent voltages seen at the prohe tip.

Time Base
Deskewing: Skew between channels can be nulled out to compensate
for probe cable lengths.

Digitizer

Resolution: 6 bits (1 part in 64)

Digitizing Rate: up to 400 megasamples/second

Digitizing Technique: Real-time digitizing; cach 4K record is ac-
quired on a single acquisition.

Acquisition Memory Size: 4096 samples per channel

Waveform Display
Display Formats: Waveforms can be displayed in an overlapping
and/or non-overlapping format.
Display Resolution: 500 points horizontally.
Display Modes
Single: New acquisitions replace old acquisitions.on screen.
Accumulate: New acquisitions are added to the screen and dis-
played with older acquisitions until screen is erased.
Average: New acquisitions are averaged with older acquisitions
with updatcd waveform displayed until erased.
Overlay: Up to 8 acquired waveforms can be overlayed in the same
display area.
Connect-the-dots: Provides a display of the sample points con-
nected by straight lines.
Waveform Reconstruction: When there is insufficient data to fill ev-
ery horizontal location, a post-acquisition reconstruction filter fills in
the missing locations.
Waveform Math: Display capability of A—B and A+B functions is
nrovided.

Measurement Aids

Markers: Two vertical markers are provided for measurements of
time and valtage. Capabilities are: measure voltage of X and O on
each analog waveform; measure time from X to trigger, O to trigger,
and X to O: automatic marker placement by specifying voltage level,
edge number, and rising or falling edge type; run until X to O greater
than. less than, in-range, and not-in-range provides selective event
search; X to O statistics (mean, max, ana mill) proviuc aual yois Ui
time interval deviation.

Automatic Measurements: The following pulse parameter measure-
ments can be performed automatically:

Frequency Rise time + pulse width

Period Fall time — pulse width

Vpp Preshoot Viop-base
Overshoot

Setup Alds

Auto: Auto sets the vertical and horizontal ranges, offset, and trigger
level to display the input signals. Requires an amplitude above 10mV
peak, and a frequency between 50 Hz and 100 MHz.

Presets: Scalc tho vertical range, offset, and trigger level to predeter-
mined values for displaying ECL or TTL waveforms.




LOGIC ANALYZERS

Specifications And Characteristics {cont’d)
Models 16504, 1651A, 165004, 16510A, 16515/16A, 16520A/21A 16530A/31A.

HP 16515A/16516A 1 GHz Timing Analyzers

Specifications

Probes

Minimum Swing: 600 mV peak-to-peak.

Threshold Range: —3.5 to +5.0 volts in 0.1 volt increments.
Threshold Accuracy: +125 mV +2.5%

Dynamic Range: 7.0 volts

Timing Accuracy
Timing Accuracy: +1 Sample Period + Sample Rate Accuracy
+(300 ps within a pod, 1 ns between pods)

Sample Rate Accuracy: +:0.01% of measurement added to;

+300 ps at 1 GHz

+400 ps at 250 MHz and 500 MHz

+800 ps at 125 MHz

+1.6 ns at +62.5 MHz

‘Characteristics

Probes

Input RC: 50 KQ 2% shunted by <3 pF at the probe tip.
Minimum Input Overdrive: 250 mV or 25% of the input amplitude,
whichever is greater.

Maximum input Voltaae: +40 volts.

Symbois

Pattern Symbols: User can define a mnemonic covering a range of
values. When data display is SYMBOL, mnemonic is displayed
where the bit pattern occurs. Bit patterns can include Zeros, Ones,
and Don’t Cares.

Range Symbols: User can define a mnemonic covering a range of
values. Bit pattern for lower and upper limits must be defined as a
pattern of Zeros and Ones. When data display is SYMBOL, values
within the specified range are displayed as mnemonic =offset from
base of range.

Number of Available Pattern and Range Symbols: 200 symbols
can be down-loaded from controller.

“.abeis: Up to 20 labels may:be assigned channels in any configura-
tion up to 32 channels per label. Primary use is for naming groups of
channels such as address, data, and control busses.

indicalors

Activity Indicators: Provided in the format menu for identifying
high, low, or changing states on the inputs.

Markers: Two markers (X and M) are chawn ac dached linac in tha
dispiay.

Tracepoint: Displayed as vertical dashed line in the waveform dis-
play. Defined as trigger + delay.

Marker Funclinns
Time Interval: The X and 0 markers measure the time interval be-
tween one point on a timing waveform and tngger two pomts on the

cama timina wavafarm A been malnen ae 10 R

Pattern Search: The X and O marker can he need ta lncata 2 cneri
licyu patern,

Statistics: X to 0 marker statistics are calculated for repetitive full-
memory acquisitions. Pattern must be specified for both markers, and
statistics are kept only when both patterns can be found in an acquisi-
tion (i.e., a hit). Statistics are minimum X to 0 time. maximum X to 0
tinie, NUMDEr i NI and number of acquisitions.

HP 16520A/16521A 50 Mbit/s Pattern Generator
Specifications

Clock Sources {186520A Oniy}
Internal Clock

Clock Period: programmable from 20 ns to 200 us in a one-two-five -
sequence. .
Data Period Accuracy: +2% (of period) =1 ns
External Clock (provided by user) 3
Input Clock Period: 1 Hz to 50 MHz (20 ns min period) ECL or
TTL, internal frequency divide (/1,/5, or /10) provided. !
Duty Cycle: 10 ns minimum high time, 10 ns minimum low time
Strobes (16520A Only)
Number of Strobes: 3 (ECL or TTL)
Bits/Channel: 4095
Maximum Bit Rate: 20 MBit /s (50 ns Period)
Edge Placement: <10 MBit/s: tenths of period
>10 MBit/s to 20 MBit/s: fifths of Period
(Delay + Width < Period)
Minimum Delay: 0/10 (0/5), maximum delay is 9/10 (4/5) dats
period.
Minimum Width: 1 /10 (1/5) of data period, maximum width is the
data period (values in parentheses apply to 20 MBit /s timebase set-
ting). If strobes arc desired while operating with cxternal clock. e -ess:
Gakd dare Wit UC UEVIMEU WO 170 OF i/ 10U Uie external clock rate. g,

Characteristics

Qutput: Eight channel pods can be assigned as either standard ECL

or TTT levele All characterictice ara valid ot tha Araha rin

ECL TIL

You (steady state) -098v 2N
VoL (steady state) - 155V 0.6v

(into 10KQ, 10 pF) (into 10KQ, 10 pF)
Risetime/ 23ns 25ns
Falltime (typ) (-0.98 Vto ~1.55 V) (06Vto27V)
Channel-to- < 5ns < 5ns
channel Skew*
(same card) .
Channel-to- < 10ns < 10ns
channel Skew*
(card-to-card)
Number of Std Loads 3 (10 KH ECL, 3 (LS, @ Vp=250mV)

@ Vop=150mv)

(Output measurements made into a load consisting of 10 KQ in
series shunted with 10 pF to ground.)
(*) Skew measured at (+1.6 V) TTL and (~1.3 V) ECL levels.

165204 I

DATA CAPACITY 165217

Number of Channels 12 48

Bits Per Channel 4095 4095

Mavimum Qit Datn [N YL DA veme s
(20ns Period; (20ns Per:d)

INPUT ECL T

Yih (min) -0.91v 2.08v

Vj| {max) -1.69v 1.12V

prigas b 3R 3 DAy =40V

input Impedance: 100 KQ, 8 pF

Exiernal Clock-in ia Oinek-miid Dalaw: §0 ne

Data instruction Set

Break: Stops program execution, last data vector is held at output.
Repeat: Repeats vector up to 256 times.

Wait IMB: Wait for intermodule trigger.

Wait External: Wait for user-defines 3-bit pattern on external input
pod to become true. No data cycle latency when pattern is true be-
tween 30 ns and O ns before next clock edge.




gnal IMB: Arms other measurement cards.

Wacro: Four different macros may be defined and inserted as needed.
Six character labels may be defined for each macro. Macros contain
" REPEAT, WAIT EXTERNAL, WAIT IMR, BREAK. and SIG-
AL IMB instructions.

“ General Characteristics

uiliary Power Availablie Through Cables:
1650A/1651A/16510A: 25 amp @ 5V per cable; 2 amp @ 5V
HP 1650A/1651A/16510A; 16.3 amp-current draw of installed
Fards @ SV per HP 16500A. .
Current draw per card (@ 5V): 3.0 amp per HP 165104, 1.3 amp
per HP 16515A, 1.4 amp per HP 16516A, 0.7 amp per HP 16520A,
08 amp per HP 16521A, 0.4 amp per HP 16530A, 1.1 amp per
HP 1AS31A

rogrammability: Instrument settings and operating modes, in-
L duding automatic measurements, may be remotely programmed via
88.232C or HP-IB (IEEE-488). HP-IB is available only on
'HP 16500A.

Hardcony Outnut

* Mrinters Supported: HP ThinkJet, HP QuictJet, HP LaserJet, Ep-
" snand Epson-compatible printers (e.g., Epson FX80) via RS-232C
¢ HP-IB (HP 16500A only).

§-232C Configurations: Protocol: XON/XOFF, Hardware; Data
““bits; 7, 8; Stop bits: 1, 1/, 2: Parity: none, odd, even; Baud rate: 110,
+ 100, 600, 1200, 2400, 4800, 9600, 19200.

~Ordering Information Price
. Logic Analyzers

HP 1631A (35 channcls, plus two analog)
HP 1631D (43 channels, plus tow analog)
. P 1650A (80 channels)

HP 1651A (32 channels)

HP 16500A Logic Analysis System

HP 16510A (80 channels)

f HP 16515A (16 channels, 1 GHz timing) $7800
HP 16516A (16 channels, 1 GHz timing) $4500
HP 16520A (12 channels, pattern generation) $3700

“HP 16521A (48 channels, pattern generation)

~. HP 16530A (400 MSa/s oscilloscope timebase)
HP 16531A (400 MSa/s oscilloscope acquisition)
Probe Interface

HP 10269C G.P. Probe Interface

$470
Microprocessor Preprocessors-note, inverse assembly is provided on

3.5-inch disc
“- HP 10304B Intel 8085
HP 10305B Intel 8086/88
- HP 103068 Intel 830186/88
HP 10312D Intel 80286

HP 10314B Intel 80386

HP 10307B Motorola 6800/02

HP 10308B Motorola 6809 /09E

HP 10310B Motorola 63008

HP 10311B Motorola 68000/10, 64-pin DIP

HP 10311G Motorola 68000/10, 68-pin PGA

HP 10313G Motorola 68020 83
- HP 10303B National NSC800 g1
HP 10300B Zilog Z80 \
Bus Preprocessors
HP 10342B HP-IB, RS-232C and RS-449 $1220
HP 10342G HP-1B
Minicomputer Interfaces
HP 10275A PDP-11 UNIBUS** §47
HP 10276A LSI-11 Q-Bus** $320
HP 52126A Intel Multibus*** 33
Accessory Software
HP 10390A System Performance Analysis S350
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User-Definable Interface
HP 10320C User-definable Interface
HP 10321A Microprocessor Interface Parts Kit
HP 10322A 40-pin DIP Interface Cable

HP 10323A 48-pin DIP Interface Cable

HP 10324A 64-pin DIP Interface Cable
HP 10391A Inverse Assembler Development Package
Printers and Accessories

FAY 444DA LLHUIRICL L LLIILUE WALLL 248 "130 2utiauey

HP 10833A HP-IB Cable, Im

HP 2225D ThinkJet Printer with RS-232C Interface
13242-60010 RS-232C Cable

HP 92261A Print Cartridge

HP 92261N Jet Paper (2500 Sheets, fanfold)

HP 92261S Mini-printer Stand

Oscilloscope Accessories

HP 10503A BNC-to-BNC cable, 1.2m

HP 10017A 10:1,  Mohm, 8 pF miniprobe, lin

HP 10018A 10:1, 1 Mohm, 10 pF miniprobe, 2m

HP 10020A 10:1, 100:1, 10 Mohm, 10 pF resistive
divider probe set, 1.5m

HP 10021A 1:1, 36 pF, mini-probe, Im

HP 10022A 1:1, 62 pF, mini-probe, 2m

HP 10026A 1:1, 50 ohm, mini-probe, Im

HP 10027A 1:1, 50 ohm, mini-probe, 2m

HP 10032A 100:1, 3 Mohm, 3 pF mini-probe, 1m

HP 10240B BNC-to-BNC AC coupling capacitor

HP 10211A 24-pin IC test clip

Logic Analyzer Accessories

01650-61607 16-Channel Probe Cable for HP 1650A
and HP 1651A

16510-61601 16-Channcl Probe Cable for HP 16510A
16515-61602 8-Channel Probe Cable for HP 16515A
and HP 16516A

01650-61608 16-Channel Lead Set for HP 1650A, HP
1651A and HP 16510A (grey tip)

16515-62102 8-Channel Lead Set for HP 16515A and
HP 16516A (blue tip)

01650-63201 Termination Adaptor for HP 1650A, HP
1651A and HP 16510A

5959-0288 Grabbers (package of 20)

Pattern Generator Accessories

16520-61601 Input qualifier Probe Cable
16520-61602 8-Channel Data Probe Cable
16520-61603 Clock Probe Cable

HP 10347A Pattern Generator Probe Lead Set
16520-69501 Input Qualifier Probe Kit

HP 10345A 8-Channel ECL Differential Driver Pod
HP 10346A 8-Channel TTL Tristate Buffer Pod
5959-0288 Grabber (package of 20)

Other Accessories

HP 1008A Option 006 Testmobile

1540-1066 Soft Carrying Case (for HP 1650A and
HP 1651A)

HP 46060A HP Mouse (for 16500A only)

HP 92192A Black double-sided 3.5” microfloppy discs
(box of 10)

5061-6175 HP 1650A & HP 1651A Rackmount Kit
5061-9679 HP 16500A Rackmount Kit

9211-2658 HP 16500A Transit Case

9211-2645 HP 1650A & 1651A Transit Case
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**pPP-11, LSI-11, Unibus and Q-bus are trademarks of Digital Equipment Corporation.

“**Multibus is a trademark of Intet Corporation.




