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Guide to Online Information Services

HP5 site on the world wide web offers news, updated

ct and support informati

produ

The range of resources offered at HP’s website continues to expand.

To solve both your test needs and your
information needs, visit HP’s world
wide web site regularly.

http://www.hp.com/go/tmc97

Continual improvements give you better
access to news, product and support
information, application literature, and
more. You can use this online service
24 hours a day to get the latest data on
instruments, computers, peripherals,
networking, software, and components.
Resources that specifically address the
interests of our test and measurement
customers include:
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HP 54645D Dual Channel 100 MHz 200 M Safs Mixed Signal Oscilloscone

Summary\, Features\ Specifications, Ordering\ Assistance’,

Product Summary

Neww from Hewlett Packard: the Mixed Signal Oscillos cape. This
WSO secmlessly integrates logic chiannels into an oscillascope to
ffer new measurement capabilty for mixed signal designers
nalog and digital on one display, aligned in time, to help you
isnlata e A1 effect in £omplex CICUTS

Atully integrated digital oscilloscope and logic fiming analyze
e HP «
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Wil powertul rggering and HP'S exclusive Megazoom 545451
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sianaltrobleshocking [ust aot easier. 200 MSa/s mixed signal oscil loscope

Besides providing updated feature and
specification information, HP T&M
product web pages contain additional
information such as product defini-
tions. Powerful search capabilities let
you find products by name, keyword,
and model number.

Product Information Areas

Study typical applications; obtain tips
for making optimized purchase deci-
sions; and learn the technology behind
instruments and systems.

Test & Measuref enis
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Selection Guides

Interactive guides such as the Power
Supply Selector make it easy to find the
HP products that most closely match
your application needs.

@ Model Number

News

T&M News Online, Telecommunica-
tions News Online, Events, Press
Releases, and Success Stories alert you
to developments in many markets.

Industry Information Areas
See how HP T&M products can help
you in your industry.

on, and more-24 hours a day

CATALOG

ReqrsTRATION

Support & Training

The Worldwide Education Catalog
describes a comprehensive range of
courses, with updated class schedules
and online registration. Support
Products & Services explains the many
HP services available to you.

Application Note Library

Application Notes, Product Notes, and
Programming Notes can help you solve
problems or learn how to better use
test equipment. View abstracts and
order and/or download documents.
Key notes now include award-winning
interaction and animation.

Configuring a System

Custom System Information explains
how HP can help you solve anon-
standard problem or provide you with
atotally integrated test solution.

Sales & Service Contacts

Up to date lists of Resources, Sales
Offices, Service Centers, Call Centers
and more.

About HP
A brief history of how Bill Hewlett and
Dave Packard began HP.

Evolving to help serve you better

The features mentioned here are only a
snapshot of the plans we have for 1997.
Visit HP’s website regularly and watch
our information capabilities grow!


http://www.hp.com/go/tmc97
http://www.tmo.hp.com/cgi-bin/wander?tmo/appnotes/English@index.html@START@APPNOTES
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http://www.tmo.hp.com/tmo/events/
http://www.hp.com:80/abouthp/history.htm

Quickly find the
information you need

HP offers an vast range oftestand
measurement products, services,
andsupport material for awide span
of applications:To help you-effi=
cientlyfind the solutions you're
seeking; we provide variousinfor-
mation'searchaidsand tools, includ-
ing the following:

Alphabetical Index—=Thisindex;
which starts below, lists major.prod-
ucttypesand services,aswell as
key words relatingto many T&Map-
plicationissues.

Numerical Index—The HP.products

and services inthis catalog are list-

ed by model number.in the index that
starts.on page16.

Application & Product Note:Index—
Awealthof helpful HP- T&M support
literature isarranged by subject
matter inthe indexthatbegins.on
page 618.

Online Reference Tools—Electronic
reference and support.capabilities;
including a powerful search engine,
are available at HP’s Site on the
World Wide Web. They let you obtain
updatedtechnical data, application
information, and much more, 24
hours a day. (For additional details,
see opposite page:)
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3-D electromagnetic simulation 321
S
5DX Inspection System 521
A
AAL test software for E4200/E4210 451
AC Analyzers 179-183
AC line cords, power supplies 173
AC power source/analyzers 179-183
AC power sources/supplies 179-183, 248
Accessories:
Active probes 112
Adapters 247,279,561, 565, 566
Attenuators 310-313
Bail handle kit 558
BNCkits 283
Cabinets 558-564
Cables 75,163,171, 269, 283, 284,
310, 311, 535, 565, 566
Carrying cases 91,94, 144
Carts 112, 400, 569
Cases 91, 94,570-575
Delay line 106
Digital Multimeter 141-145
Distribution Amplifier/Splitter 495
EMC for signal analyzers 328
Frequency and time standards 494
GPS 495
HP BASIC products 59
Logic analyzers 398-401
Network analyzer 290
Noise-figure measurements 241
Operator training kits 91
Oscilloscope 106-112, 383-385
Probes 102,106, 110, 112, 143, 144,
227,248, 261, 279, 286, 328,
353,397, 399, 412,531
Pulse generators 405
Quad clip 111
RF network analyzers 275
Scalar network analysis 241
Signal analyzer 324,327,328,531
SMT 109, 111
SOICclip 111
Test lead kit 143
Testmobiles 112, 400, 569
Thermistor pack 141
ThinkJet printer 269
Type-N kits 283
Universal counters 125
Waveguide calibration kits 286
Accessory kits 106, 143, 269, 279, 283, 284
Accoustic analyzers 532,533,537
Active antennas 327,328
Active device modeling 321
Active probes 102,109, 112, 227, 248, 261
Adapters
3.5mm 279
APC-3.5 566
APC-7 566
Banana plug 566
BNC 279, 566
Plates 561

SMA/SMB 566

Subject Index

TypeN 279,566
Additional Literature 66, 77,96, 184, 317, 339, 363,
416,429,455, 501, 528, 546, 555, 618, 649-656

Agile signal generators 189, 217-220
Agile upconverter 220
Airflow probe 143
AM delay 275
AM/FM/$&M modulation analyzers 223-228
AM/FM modulation 188, 221,227
AM/FM/pulse signal generators 188, 192-195,
200-203, 214, 217
AM/FM test source 483
AM/FM/6M modulation 188,192
AM/FM/$M signal generators 189, 202
Amplified lightwave converter 106, 426
Amplifier modules, VXI 62
Amplifier test 285, 335
Amplifiers 248, 303-305
Amplitude modulation 188, 200, 209, 210, 221, 227
Analog:
Measurements, digital multimeters 412
Analog programmable power supplies 161,
167-169, 171
Analysis:
Component measurements 258, 259, 346-348
Impedance 346
Network Characterization 258, 259, 262-264
Analyzers:
AC source 181-183
ATM 451
Audio 481
Digital video protocol 515
Distortion 481
Downconverter 249,251,506
Dynamic 249, 250, 251, 506
Lightwave 48,425
Logic 44,45,373-403
Modulation 249,250, 251, 506
Polarization 423
Protocol 434,451
RF Network 40,41,274,285
Software 378
Spectrum 52,223-261, 460-464, 477,
504, 506, 512, 531-537
Time-gated 249-251,506
Vector signal 40,51, 249-252, 478, 506
Antennas:
Biconical 327,328
Conical log spiral 327,328
EMC 327
GPS 498-500
Measurement software 330
Positioner encoder 330
RF antenna measurement system 331
Anti-tip ballast 563, 564
APIC bus processor 46,395

Application and Product Notes 618
Application consulting 28,30-35, 586-589
Application measurement cards/

personalities 231,232, 236,472,512
Application software:

FASS software 219,220

Signal analyzers 537
Arbitrary waveform:

Generators 56, 152, 215, 216, 537

Software 154
Arbitrary waveforms 146-155, 536
Arbitrary waveforms:

Generators 153,154




Subject Index

Software 153,154
Universal source 151
Using DAC 536
ATM:
25.6 Mb/s Interface 451
Jitter test 454
MPEG transmission tester 54,515
Protocol tester 451
Test instruments 49,443,449, 451-456
Test sets 443,449
Transmission test 451,454
ATM/LAN connectivity 454
Attenuation 272
Attenuator/switch driver:
Measurement systems architecture 306
Attenuators:
Accessories 310-313
Fixed 313
Step 310-312
Audio analyzers 223-225, 249-252, 255,
260, 480, 481

Automated/automatic:
Mask generation, digitizing oscilloscopes 90

Noise figure meter 300
Phase noise measurements, calibration 333
Polarization controller 419

Software development tools 58
Spectrum analysis, with signal analyzers 334

Test systems 30-35, 58-70, 320-38,
422, 518-524, 548-552
Tuned receivers, vector voltmeters 287
Automotive Solutions 583
B
B-ISDN protocol tester 451
Bail handle kits 558
Balanced cable 272
Balanced output, function synthesizer 148
Balanced parameters 272
BALUNSs 272
Bar code components 579
Base station test set 468, 469
Baseband signal analyzers 249-254
Baseband vector signal analyzer ~ 249-251, 506
Battery power 248
Bench power supplies 160-178
BERT 50, 69, 354, 441-445, 449, 452
BERT at parallel interfaces 452
Bias:
Current source 357
Current test fixtures 357
Biconical antenna 327,328

Biterror rate tester 50, 69, 354, 441-445, 452, 449
BNC:

Accessory kits 283
Board computers 552
Board test systems 521
Board test:

Test/measurement curriculum 591
Books 96, 650
Bridges:

Microwave 268

RF 283,284
Broadband:

Amplifiers 305

Calibration/bias control, network

analyzer system 291

Control system measurements 532,533

Directional detector 314
Launch pad 49,453
Light source 424
Noise sources 302
Protocol analyzer 451
Service analyzer 49,453
Signal analyzers 532,533,537
System sweep/ingress analyzer 55,511
Swept scalar measurements 211
Broadband Series Test System 451
Broadcast transmitter test 504,512
BSTS Form-13 Mainframe chassis 451
BSTS Form-7 Transportable chassis 451
Burst carrier trigger 248
Burst signal analysis:
Peak power analyzer 293
Spectrum analyzer/network analyzer 255
Vector signal analysis 249, 250, 251, 506
Burst-mode 441
C
Cmeter 360, 527
Cabinets 558-564
Cable, balanced 272
Cable, LAN 272
Cable testing 275
CableTV:
Analyzer 225,507,508
Measurement personality 231,507
Monitor personality 231
MPEG analyzer 451,515
Spectrum analyzer 232
Sweep/ingress analyzer 55,511
Test equipment 225,231,504-511,513
Video signal monitor 513

Cables 73,75,163,171, 269, 283, 284,
310, 311, 535, 565, 566
Cables:
Adapters 565
APC-7 283,284
BNC 284
DC power 535
HP-1B 75
IEC-320 jumper 564
Interconnect 310
Kit 269
RF 311
RF Kit 283
Serial link 163,171
Type-N 283,284
CAE libraries 321
CAE simulation and modeling tools 41,320
Calan 504,509, 510,511
Calibration:
Corrections 300
Electronic calibration kits 284,290
Lab precision, digital multimeter 136,138
Measuring receiver 228
Mechanical calibration kits 276,279, 283,
284,290
Phase noise measurements 333
Power sensor 298
System 541
Calibration services:
Instrument calibration agreement 592
Instrument HP ExpressCal 592
Instrument standard calibration 592
Instrument volume on-site calibration 592

Other major brands calibrated 592

Support for ISO 9000 requirements 32
Calibrators 266, 298, 531
Cameras 91
Capacitance meter 360, 527
Carrier:

Modulation analyzers 227

Noise test set 334

Phase noise analyzers 226
Carrying cases 91,94, 570-575
Carts 112, 400, 569
Case environment 369
Cases 91,94,570-575
Catalogs 66, 428, 651-655
CATV:

Measurement personality 507

MPEG analyzer 451,515

Test equipment

225,231,504-511, 513

CD ROM/mixed-signal scope 86
CDMA:

Base station connection kit 465

Base station test 51,53, 461-466

Cellular adapter 465

Channel simulator 485

Measurement personalities 232,472,473

Mobile station test 53,466, 467

Spectrum analyzer 232

Transmitter test 472,473
Cell evaluation, pulse generation 404
Cell protocol processor module 451
Cell site test sets 465
Cell site testing:

Base station testing 463

CDMA 51,463, 464

Dual mode 464

Installation 463

Maintenance 463

TDMA 51,463
Cellular radio:

Adapter 460,461, 464

Dual-mode mobile test system 460, 461

Path simulator 485
Cellular radio/personal communications

systems 215,216
Central site controller:

Spectrum monitoring systems, for 332
CERJAC MTSLITE 449
Cesium Ensemble 493
Channel simulation 485
Characteristic impedance 272
Clmeter 42,345
CIL-MATE programmed power meter 295
Circuit envelope simulator 41,320
Circuit simulation 320
Clock sources 155, 404
Clock/Data Receiver 426
Clocked operations timing, for real-

time applications 551
Clocks, and frequency standards 488-501
Close-field probes 327,328
Coaxial connector/adapter, perfor-

mance curves 565
Coaxial:

Adapters, coax-to-waveguide 242

Connectors 313

Detectors 267,314

Noise sources 302

Power sensors 297,298

Scalar system 269



Step attenuators 311
Switches 307-309
Thermistor mounts 297
Thermocouple mounts 298
Code debugging 373

Code Division Multiple Access (see CDMA)
Combination analyzers:

Network/spectrum/impedance 258-261
Commercial EMI:

Compliance measurement systems ~ 322-329

Measurement software 323
Communication performance analyzer 447
Communications:

Agile signal generator 217,219,220

Analyzers 427

ATM protocol tester 451

FASS testing system 219

Pager test 486

Protocol tester 434

Signal generator 67,188, 189, 196,

215,216,479, 486

Signaling, function synthesizer 148
Simulators 236,459, 485
Test equipment 188, 227,236, 422,
432-486, 505
Transmission analyzer 444
Transmission test set 448
Transmitter test equipment 463,472,477
Compiler, HPC 552
Complex signals:
Generation, function synthesizer 148
Viewing, modulation domain
analyzers 115,120
Compliance receiver, EMI 322

Compliance testing 38, 179-183, 322-329
Component analysis, measurements:

Impedance 42,258, 259, 345-347

Lightwave 422,425

Network 258-261
Component test:

Analysis 342

Hard disk drive 43,354

Measurements 342
Computation products 551, 565
Computer verification tools (New) 414,415
Computers 62, 76, 548-555
Computers:

Backplanes, pulse generators 404

MMS controller modules 70

Networking 552
Conical log spiral antenna 327,328
Connectors:

Coaxial 313
Constellation analyzers 227

Consulting services 28, 30-35, 586-589

Contents, table of front endsheet
Control:

HPBASIC 59,60

MATE programmed power meter 295

MMS from PC 41,67

System analyzers 532,533
Controllers 62, 76, 548-555
Controllers, MMS 70,545,548
Controllers, Polarization 419
Controllers, VXI 62
Converters 62
Converters:

Analog-to-digital 62,64, 542

Digital-to-analog 65,536

Optical-to-electrical 426
Counters 64,67,113-132, 316
Courses, test/measurement curriculum 591
Crosstalk 272
Crystalimpedance meter 42,345
CRT trace camera 91
Crystalimpedance meters 342,345
CT2-CAl:

Measurement personality 232,472,475

Transmitter test 472,475
Current measurement:

Digital multimeters 145
Current:

Probes 328

Sources 178
Custom:

Configured systems 30, 33, 34,588, 589

Measurements 536
Softkey programming, signal analyzers 242

Test Systems 30, 33,34, 422,588, 589
Customer support services 28,586
CW frequency measurements 113-130
CW generators 205, 206
CW microwave:

Counters 113-130

Signal generator 189
D
Data:

Acquisition 56,62, 64, 542-545, 583

Analysis 249,250, 251

Buffer 484

Display 253,537

Generator system 404,410

Output device, data buffer 484

Processing, for real-time applications 551
Datacom module 438

Datacom testinstruments:
Parallel cell/traffic generator and analyzer 452

Test advisors 50, 445
Datacom/telecom courses, test/

measurement curriculum 591
Data communications:

Protocol tester 434
dBc harmonics 209,210
DBS noise:

Figure test 300

Source 302
DC:

Current, digital multimeter 141

Electronic loads 156-159

Power cables 535

Power supplies 39, 160-178, 462

Power supply amplifiers 178
DC-coupled lightwave converters 426
DCCH test 52,461
DCS1800:

Measurement personality 232,472,474

Signal generator 196,479

Transmitter test 472,474
Debugging:

Digital circuits 373
DECT:

Measurement personality 232,472,474

Test set 470,471

Transmitter test 472,474
Definitions:

Pulse parameters 405

Subject Index

Delay line 106
Demodulator 227
Design:
Environments 320, 366, 373
Manufacturing, for 274
“Designing for EMC” training course 328
Deskew module 407
Detectors:
Adapters 267, 268, 269
Coaxial 314
Extension cables 269
Detectors and bridges 277
Device model libraries 321
Dielectric constant 343,352, 353
Dielectric materials:
Measurement software 351
Measurement system 351
Probe kit 286, 351
Test 352
Dielectric probe 353
Differential interferometers 539
Differential probe 110
Digital:
2M test set 438
Circuit testers, signature multi-
meters/analyzers 412,413
Communications 215,216,422, 421,
438,439,459
Communications measurement 188, 196,
227,472,479, 486
Data tester 442-449
Logic analyzer 373-403
Logic development system 366-372
Microwave radio test 236,459,478
Modulation 196, 198, 227, 479, 486
Modulation analysis 506
Modules, VXI 62
Multimeters 67, 132-145, 462
Multimeter accessories 141-145
Noise figure meter 300
Pager test 486
Pattern generators 406
Power meters 293-297
Radio measurement personality 232,238
Radio test system 459
RF communications 188,196,472, 478,
479, 485, 486
Sampling/mathematical transformation,
Fourier analyzer use 223
Signal generators 188,196, 198, 479, 486
Telecom analyzer 438
Telecom/datacom analyzer 439
Transmitter test 472,477,478
Troubleshooting, signature
multimeters/analyzers 412
Video Power analyzer 505
Video Protocol Analyzer 451,515
Video signal analyzers 506
Waveform generators 150 MHz 406
Digital communications:
ATM protocol tester 451
ATM transmission tester 451
Protocol tester 434
Transmission tester 434

Digital European Cordless Telephone (see DECT)
Digital multimeters, compatibility chart 143

Digital-to-analog converter 536
Digital transmission:
ATM cell and services layer test set 454

5
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Subject Index

PDH/SDH/ test set 448
PDH/SDH/ATM installation and

maintenance test sets 447

Digitizers 56, 62, 64, 68, 542, 583

Digitizing oscilloscopes 36, 37, 80-106, 383, 389

Digitizing oscilloscopes:

Plug-ins 105
TDR/TDT modules 105
Dimensional measurements 538

Dipole antenna set 327,328
Direct broadcast satellite noise figure test 300
Directional bridges 248,269, 283, 284

Directional couplers 283,284,316
Disk drive component test 43,354
Disk drive test 43,116,117, 354
Display, for MMS control 41,67
Dissipation factor 360
Distortion analyzers 224,226,480, 481
Distortion measurement set 532,533
Distributed automated test 545
Distributed emulation 370-372
Distributed measurement 545
Distribution amplifiers 494
Distribution expansion cards 306
Documentation:

Hardcopy mode 536

DOS file system, for users of HP BASIC/WS 59
Double-ridged waveguide horn antenna 327, 328
Double-sideband noise figure

measurements 301
Downconverters 68,249, 251
DQPSK signal generators 188,196, 199, 479
Drawer unit 564
Driver, attenuator/switch 306
DS1tester 442,443
DS3services 442,444
Dual banana plug 566
Dual preamplifier 328
Dual VHF switches 75
Dual-channel:

Dynamic signal analyzers 532,533

Real-time modular oscilloscope

mainframe 100, 102
Dual-directional couplers 316
Dual-output power supplies 166, 177
Duplexer test 282

Duplexer test adapter type-F calibration kit 284
DVB:

MPEGscope 54,515
DXI Test software 451
Dynamic:
Calibrator 541
Data/sequence, FASS use 220
Ghost simulator 505
Measurement dc sources 54,164
Signal analyzers 224,226,530, 532,
533,535,537
E
Ellineinterface 451
E3lineinterface 451
EDFA 418,422
Education:
Catalog, test/measurement curriculum 2,591
Course schedule 2,591
General-purpose oscilloscopes
for classroom 94,96

Products and services for 96

Services, customer support 590
ElA racks 563, 564
Electro-optical components,
measurements 418-420, 425
Electrolytic capacitor measurements 355
Electromagnetic simulation 320
Electronic loads 156, 157
Electronic Instruments Handbook 96
Embedded controllers:
VXI 545,548
Embedded development, HP AXCASE
environment 369
Embedded system design 366, 373
EMI/EMC
Accessories 327,328
Automation products, signal analyzers 323
Compliance testing 38, 322-329
Design course 327
Design development system 326
Diagnostics, signal analyzers 324
Measurement personality 231,326
Measurement software 323
Measurement systems, signal analyzers 326
Pre-production evaluation system 326
Receivers 322-325
Emulation:
ATM protocol 451
Branch validator 369
Bus analyzer 368
C language tools 369
Distributed 370-372
Embedded debug environment 368
Logic analysis 368
Memory 367
Protocol testing 434
Real-time operating system
measurements 369
SoftBench integration 369
Software development 368
Software performance analysis 369
Emulators and analyzers 47, 366
Encoder, antenna position 330
End brackets 560
Engine Control 583
Engine Emulation 583
Engineering Services 28, 30-35, 520, 586-589
Enhanced GPS 499, 500
Equivalent circuit analysis function,
component measurements 346, 348
Erbium doped fiber amplifier test 418,424
Error detectors 440
Error performance analyzers 69, 440
EW receiver test simulation 219

Excess noise ratio, high ENR noise source 302
Exciters, communication signal

and radar waveform 219
Exotic test signals, EW 219
Extinction-ratio measurements 427
Eye-diagram analyzers 69,227,427
Eye-diagram measurements 427
F
Fading simulator 459, 485
Fault location, capabilities 285
Feedthrough panels 564
FET switches 71,73
FFTs, digitizing oscilloscopes 88,97,98
Fiber channel 427

Fiber-optic components 578
Fiber-optic interferometer 425
Field portable test sets 438-449
Filler panels 559, 564
Filter kits 269
Financing 29,596
Fixture Compatability Guide, LCR/Z 344
Flicker/harmonic test system 179,180
FM:

Modulation analyzers 227

Signal generators 188, 192, 194, 200, 202
Stereo composite mode, function
synthesizer 148

Form-C relay switches 71,73
Fourier analyzers 223,224
Frame relay protocol tester 434
Frame relay test software for E4200/E4210 451
Free publications 649
Frequency agile signal simulation
(FASS) 189,217,219
Frequency and time reference
distribution 496-500
Frequency counters 67,113-131
Frequency doubler 204
Frequency monitoring system 254
Frequency standard 493,498
Frequency synthesizers 188,189, 199, 209,
210,214,236
Function generators 146-155
Function synthesizer 148, 149
Functional:
Test 62,404,518, 520
G
Gain-phase analyzer 348,349
Generators:
AM/FM/pulse 188-202, 214,217,479
Arbitrary waveform 152, 215, 216
AWS baseband signal simulation 219
Data 410
Digital HDTV/CATV signal 504-506
Digital modulation 188, 196, 198, 479, 486
Function 147,152, 154
Microwave 189
Noise 301, 302
Phase modulation 188-202, 479, 486
Pulse 409
Pulse, high voltage 408
Pulse/Pattern 406
RF 39,188
Signal 188-222, 479, 486
Signal simulation 219
Sweep 154
Synthesized 147,152, 154, 188-202, 207,
208,214,217, 479, 486
Timing, 1 ps resolution 409
Tracking 70
GFoX, HP graphics and forms terminal
emulator 552
GFSK measurement 471
Ghost simulation, dynamic TV 505

Glitch trigger, digitizing oscilloscopes 97, 98, 100
Global system for mobile commun-

ications (see GSM)
GMTech2 583
GMSK signal generators 196,479
GPS:

Antenna 498



Measurement synchronization

module 499,500
Positioning 498
Receivers 498
Synchronization 498
GPS time and frequency reference
receiver 490,499, 500
GPSK measurement 470
Graphical programming language, HP VEE 58
Group delay/amplitude flatness 262, 263,
264,459
GSM 468, 469
GSM:
Channel simulator 485
Measurement personality 232,472,474
Reference, for data buffer 484
Signal generator 196, 198,479
Transmitter test 472,474
H
Hammer kits, structural analysis 531
Handheld:
Digital multimeters 143
Test set 438
Testers (ATM, DS3, DS1) 443
Handles/rack mount flanges 558

Hands-on training, educational services 590
Hard-copy output, testautomation modules 93
Hardware support services 592

Harmonic measurement upgrade 281,284
Harmonic/flicker test systems 179-183
Harmonics:

Synthesized sweepers 221,222
Harmonic mixers 247
Hewlett-Packard Interface Bus (HP-IB):

Oscilloscope 94

Power meters 293,294, 295

Signal sources 189,199
Hewlett-Packard Journal 91
High-power device measurements 286
High-voltage measurement:

Digital multimeters 145
High-current biasing, precision LCR meters 357
High-dynamic range, time domain 249, 250, 251
High-ENR noise source 302
High-frequency design 320
High-frequency test and modeling 321
High-frequency probes 144,248,279
High-frequency structure simulator 321
High-impedance/active probes 102
High-power pulse generator 404
High-power, sweepers 221
High-resistance meter 361
High-resolution interferometer 539
High-sensitivity power sensors 299
High-speed:

Digital design verification 404
High-voltage:

Assembly 140

Divider probe 110
Home use products 548
How to use this catalog 24,25
HP: An Overview 27
HP BASIC 59, 60
HP BASIC-UX 59
HP Calan 504-514
HP EEsof circuit simulators 320
HP MegaZoom technology 84,85

HP momentum 320
HP MultiProbe System 384
HP Quick Interconnect 568
HP rack system design guides 564
HP’s website 2
HP SmartClock 496,497
HP support options 592
HP TestExec SL 61
HP TestSpan 520
HP VEE:

Test software development tools 58
HP-RT:

Applications development 553, 554
Development environment on HP-UX host 553

Language Support 554

Networking subsystems and utilities 553

Operating system 553,554

Real-time features 553
HP-UX:

Software, graphical programming 58
HSSI line interface 451
Human-interface graphics commands,

HP BASIC Plus 59, 60
Hybrid couplers (90°) 316
Hybrid power dividers 316

I/0interfaces, for real-time applications 551
1/0 throughput via HP-RT and PA-RISC
architecture (HP 9000-Series 700) 553

1/Q:

Tutor digital training program 227

Vector modulation analyzer 227
IC test system 522
IC test system:

Network analyzers 274
IEC-320 jumper 563
Impairment emulator, for ATM testing 451
Impedance:

Analyzers 258-261, 342-350

Crystal 42,345
Impedance analyzer:

Functions, measurements 262

Gain-phase analyzer 348

Liquid 353

Material 346,352

Meter 345, 355, 356, 357

Meters 42,342,345

Overview 342

Selection guide 342

Test kit 261

Transformers 248
Impedance, characteristic 272
Impulse bandwidths 327,328
In-channel testing of analog receivers 199
In-circuitemulators 366
In-circuit test systems 521
In-fixture device characterization 285
Information management products 565
Infrared controller, for signal analyzers 327
Infrared transceiver modules 578
Input:

Modules 287,537
Installation support 586
Instrument BASIC for Windows 59
Instrument controllers:

MMS 70,545,548

VXI 62

Subject Index

Integrated oscilloscopes for

logic analyzer 383,389
Inter-Continental Microwave, probe

assemblies 106
Interconnect analysis 106
Interconnect:

Cables 75,163,171, 269, 283, 284,

310, 311, 563, 564

Module/mass 568

Systems 75

VXI 62
Interface:

Boxes (MMS) 306

Connector 568

Kits 465

Modules 306

Products 76
Interference:

Test equipment 322,459
Interferometers 538,539
International dimension standards 563, 564
Internet 2
IRIG-B time generaters 498,499, 500
ISDN protocol tester 434
1S-54, 1S-136 test 52,461
1SO 9000 27
J
J2line interface 451
Japanese digital cellular:

Systems, reference board 484
Jitter 115-117
Jitter test set 447
Joining bracket kits 561
Just Enough Test (JET) 523
K
Kelvin clip leads 362
Keyboard rack kits 564
L
LAN

Cable test 272

Connector test 272

Protocol test software 451
Languages, computer 59, 60
Laser heads 539
Laser interferometer 538, 540
Laser sources 48,418
LCR meters 43,343, 355-362
LCR meter:

Fixture compatibilty guide 344

Selection guide 343
LED displays and lamps 579
LFimpedance analyzer 350
Lightwave:

Amplified converter 426

Analyzers 48,425

Attenuators 420

Clock/Data Receivers 426

Communications analyzers 427

Component analyzers 425

Digit communications analyzer 427

Instruments 418-428

Measurement personality 231

Modulator 425



8 Subject Index

Multimeter
Multi-wavelength meter
Polarization Analyzers
Precision reflectometer
Receiver/Module
Receivers
Signal analyzers
Signal analyzers, MMS
Sources
Switches
Test set
Test & Measurement Catalog
Test Systems
Transmitter test, MMS
Tunable laser sources
Limiters
Line cords
Line impedance stabilization network

Line impedance stabilization network:

Signal analyzers
Linear interferometer
Link measurement personality
Literature

420
49,428
423
423
425
106
69,425
69

425
422
425
428
422

69

418
248
173
328

324
539
232

66,77, 96, 184, 317, 339, 363, 416, 429,

455,501, 528, 546, 555, 618, 649-656

Lock link kits
Log periodic antenna
Logic:

560
327,328

High/low voltages, thresholds measured 412

Logic analysis system 383

Logic analyzers 44,45, 373-403

Logic analyzer:
Accessories 399, 400
Benchtop 45, 388-391
Bus support 394,395
Cards 44,379
Carrying cases 400
Channel partners 396
Deep memory 380, 381, 390, 391
Distributed emulation 370-372
Expander frame 379
High speed 382
Integrated oscilloscopes 383,389
Intel support 397
Inverse assembler 401
Microprocessor and bus support 393-395
Modular 379,383
Ordering information 402,403
Overview 818
Pattern generation module 386
Pentium preprocessor interface 397
Pentium processor probe 397
Preprocessors 46, 393-395
Pricing 402
Probing 45,384, 385, 398, 399
Probing accessories 398
Processor probes 372
Prototype analyzer 374,375,376
Scope-like 392
Selection guide 393
Software accessories 401
Software analyzer 378,401
Source line referencing 378
SPA 377
State and timing analysis modules 44, 379-382
Stimulus and response 386
System frame 44,379
System performance analysis tool set 377
Testmobiles 400
Trigger macros 380

Upgrade kits 379,400
Logic development system 366
Logic IC testers 55,522,523
Loss tangent:

Liquid 353
Low-barrier Schottky diode detectors 314
Low-frequency:

Applications, for signal analyzers 480
Low-noise:

Block-downconverter noise figure 300

Preamplifier 328
Low-pass mode, time domain reflecto-

meter for network analyzer 280
Low-thermal jumper sets 144
M
M-curve radio signature test set 459
Machine vibration:

Accelerometers 531

Analysis 531-537

Velocity probe 531
Magnetic field pickup coil 327,328
Magnetic material test 352
Mainframe products, modules 156, 157, 162
Mainframes, MMS 67
Mainframes, VXI 62
Maintenance, for peak operations 586
Manual antenna-positioning mast 328
Manual step attenuators 311
Manually operated turntable 328
Manufacturing:

Design, RF network analyzers 278

Test equipment 514,518,522
Mask:

Conformance measurements 427
Mass memory module 238
Matching transformer 248
MATE power meter 295
Material test:

Impedance 352

Liquid 353
Materials measurement 286, 346, 351
Materials measurement:

Applications/solutions guide 343

Overview 343
Matrix switches 71,73,527
MDA test system 521
Measurement:

Antenna pattern 330
Measurement automation:

Controllers 62,70, 76, 545, 548-555

HP BASIC language 59

Software 59, 60, 286, 288, 323

Sources 209, 210

Spectrum network analyzers 258, 259, 260,

261,262
Measurement modules, VXI 62
Measurement personalities:

Cable TV 231,507

CDMA 232,472,473

CT2-CAl 232,472,475

DCS 1800 232,472,474

DECT 232,472,474

Digital radio 232

EMC 231

GSM 232,472,474

Link 232

NADC-TDMA 232,472,475

Noise figure 231
PCS1900 472,474
PDC 232,472,476
PHS 232,472,476
Scalar 231,241
Spectrum analyzers 231,232
TV broadcast 231,232
Measurement:
Radar cross section 330
RF antenna measurement system 331
Systems noise figure 301
True harmonic distortion 224
Measurement/storage module for
oscilloscopes 88, 93,94
Measuring receivers 223-229
Measuring receivers:
Simultaneous analysis of signals 223

Mechanical engineering test equipment 530-545

Mechatronics 583
MegaZoom technology 84,85
Memory/logic device tester 55,522,523
Meters:
Crystal impedance 42,345
Digital multimeters 67,134-143, 413, 462
LCR 43,359
Microwave power 293,294, 295, 296, 297
Milliohm 43,362
Multi-wavelength 49,428
Noise figure 300
Peak power 293
Power 293-297
Thermistor 297
Metrology:
Digital multimeters 136, 138
Measuring receiver 228
Microphones 535

Microprocessor and bus support 46, 47, 360-395

414,415
Microwave:
Amplifiers 303, 305
Communications test 227,459,478
Converter 229
Counters 113-131
Digital radio test system 459
Downconverters 229,249,251, 334
Lightwave Test 422
Link measurement personality 459
Mixer/downconverter 120
Modulation 227,478
Network analyzers 285-292
Noise figure measurement systems 301
Power measuring equipment 293-297
Power sensor 298,299
Preamplifier 328
Signal generator 219,220
Source 209-211
Spectrum analyzers 230-244
Switches 71,73,307, 308
System amplifiers 303
Microwave network analyzers:
Adapters 289
Frequency converter 289
Pulsed-RF S-parameter test set 289
S-parameter test set 289
Test port cables 289
Millimeter-wave:
Amplifier 305
Mixers 247
Network analyzer subsystem 291



Sensors 298
Source 189, 221,222
Spectrum analyzers 237,238
Subsystem 291
Test set controller 291
Milliohmeter 136, 362
Mini optical time domain reflectometer 421
Mini-OTDR 48,421
Minicomputer 551
Minimum loss pad 269, 279, 283, 284
Mixed signal oscilloscope 84
Mixer 120, 247
Mixer:
Measurement upgrade,
for network analyzer 281
Tracking, network analyzer 280
Mixer/detector 120
Mixer measurements 286
MMS:
Catalog 66
Control from PC 42,67
PC display 246
Test systems 66

Mobile base station test set 51,53, 461, 463,
468, 469
Mobile phone tester 52,53, 461, 466

Mobile test software:

DCS1800 468, 469
GSM 468, 469
Modeling 320,532-537
Modular:
ATM protocol tester 451
DC source/monitor 526
Logic analysis systems 379,380
Measurement systems 66,244,245
Oscilloscopes 80, 100, 102
Power system 160, 162
Signal sources 214
SONET/SDH analyzers 446
Spectrum analyzers 244
Synthesized signal generator 214
VXI-based test systems 62
Modulation analyzers 482,483
Modulation:
Characteristics 211

Modulator for scalar network analyzers 268, 269
Momentum planar electromagnetic

simulation 320
Monitor rack kits 564
Monochrome display for signal analyzers 327
Motion control 538
Motion control components 579

Motorized HP-IB programmable,
for signal analyzers:

Antenna-positioning mast 328

Equipment-testing turntable 328
MPEG:

ATM analyzer 54,515

DVB analyzer 54,515
MPEG-2 Protocol viewer software 451,515
MPEGscope digital video testers 515
Multi-axis interferometers 539
Multi-carrier signal generator 514
Multi-channel measurement system 537
Multi-format communications signal

simulator 215
Multi-function:

Probe, signal multiplexing 412

Synthesized waveforms 146,150

Multimeters:
Digital 67,134-143, 413, 462
Lightwave 420
Module 67
Multipath:
Cellular simulator 485
Fading simulator, radio 459

Multiple Measurements/single connection 292
Multiple-ouput power supplies 160, 166, 175, 177

Multiplexers:
FET 71,73
Relay 71,73
RF 71,73
Multiport coaxial switches 309
MultiProbe analog probing system 384, 385

Multi-spectrumdisplays, signal analyzer ~ 531

Multi-wavelength lightwave meter 428
Multi-wavelength meter 49,428
N
NADC-TDMA:
Channel simulator 485
Measurement personality 232,472,475
Reference board 484
Signal generator 196, 479
Transmitter test 232,472,475
Nanovolt/micro-ohm meters 136

Narrowband detection, network analyzers 263
Near-field antenna measurement systems 330
Network adapter 284

Network analyzers 40, 258-292, 335, 338, 351
Network analyzers:
ATM 451
Broadband 451
Broadband detection 263
Characterization 262,264
Microwave 288
Narrowband detection 263
On-wafer measurements 291
Precision detector 267
RF network measurements 40,41, 258-272
S-parameter test sets 256, 257
Scattering parameters 256, 257, 263
SCMM (single connetion multiple
measurements) 292
SWR minimum loss pad 268
Systems 267,268, 291
Upgrade kit 281
Vector 40, 285
WAN 434
Network impairment emulation module 451
Network synchronization unit 496, 497
Network time protocol servers 498
Network/spectrum analyzers 258-261

Network/Spectrum/Impedance Analyzer 342

New products for 1997 36-56
Newsletters 656
NIST traceable calibration 293-297
Noise figure:
Digital meter 300
Gaincircles 300
Measurement 300-302
Measurement personality 231
Meters 241,300, 302
Microwave 300
Systems 301
Test sets 301, 302

Subject Index

Noise:
Measurements 300
Microwave noise figure test set 301
Sources 241
Test Equipment 459

Nonlinear device testing, network analyzer 280
North American dual-mode cellular radio
(see NADC-TDMA)

0
Octave measurements, signal analyzer 531,
532,533,537
Off-schedule training, educational services 590
OLA 419
On-line services 2
On-site training, educational services 590
On-wafer device characterization 285
On-wafer measurements, network
analyzer system 291
Online help, HP BASIC Plus 59,60
Open-architecture computers,
for real-time applications 551
Open-architecture test systems 62,66
Operating cases 570
Optical:
Accessories 425
Amplifier testing 418
Attenuator 420
Component measurements 425
Converters 426
Interfaces 449
Loss analyzer 419
Mass Interconnect 65
Spectrum analyzers/modules 69,424
Switches 422
Test Systems 422
Time domain reflectometer 421
Optics, dimensional measurements 539
Optocouplers 579
Ordering Information 599
Order tracking 532,536
Oscillators 493
Oscilloscope accessories 108
Oscilloscopes 36, 37, 80-106, 383, 389
Oscilloscope:
Accessories 106-112
Camera 91
Color display 37,89, 100-106, 383
Communication test 427
Digitizing 80-106, 383, 389
Digitizing, general purpose 87-89, 97-99
Digitizing, MMS 68
General purpose 87-89,97-99
High-bandwidth 104-106

High channel count 383

High sample rate 98-104
Inalogic analyzer 383,389
Interconnect analysis software 106
Mixed-signal 37,84-86
Modular 100-104
Optical 427
Overview 80
Parallel interface module 94
Plug-ins 105
Probes 107,108,111
Summary chart 82,83
Troubleshooting 87,89
Video applications 87

9
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Subject Index

View, pulse/CW microwave counters 130
OTDR 48,421
Output channel module 407
Overview:

Cable and broadcast television test

equipment 504

Component test intruments 342

HP financing 29

HP Test & Measurement 26

Logic analyzers 373

Oscilloscopes 80

Power supplies 160, 161

Support services 28

Telecom/datacom instrument

and systems 432

Wireless communications instruments

and systems 458
P
pA meter/dc voltage source 527
Packaging, processors 551
Packard, David, Tribute to 26
Pager test 53,486
PaintJet color graphics printer 269
Parallel cell/traffic generator and

analyzer 404,452
Parallel interface module:

Oscilloscope 94
Parameter analyzer 525
Parameter extraction test system 321
Pattern generation module:

Stimulus 386
Pattern generators 69, 406, 440
PC display for MMS 67
PC-compatible laser interferometers 538,540
PC-hosted environment 367
PCl bus exerciser and analyzer (New) 47,

414,415
PCl Series, computer verification tools 404
PCS1800:

Measurement personality 474

Phone test 53,466

Transmitter test 53,461, 466,474
PCS1900:

Measurement personality 472

Phone test 53,466

Signal generator 196, 479

Transmitter test 53,461, 466,472
PDC:

Channel simulator 485

Measurement personality 232,472,476

Signal generator 479

Signal generator 196

Transmitter test 232,472,476
PDH/SDH transmission test set 448
PDH/SDH/ATM transmission test set 447
PDL test set 419
Peak power:

Analysis, specifications 226

Analyzer 225,293

Meters 293,296

Sensors 293,296
Pentium processor probe 397
Performance testing for ATM 451
Peripheral Component Interconnect

Bus Exerciser 414,415
Peripheral drawers 564

Permeability 343,352

Permittivity 343,352, 353
Personal Digital Cellular (see PDC)
Personal Handy Phone System (see PHS)

Phase:

Linearity, digital data transmission 459
Lock loop test 336
Measurements, network analyzers 263
Modulation analyzers 227
Noise 238
Noise measurement 333
Noise utility 248

Synchronization, function synthesizer 148
PHS:

Channel simulator 485

Measurement personality 232,472,476

Signal generator 196, 479

Spectrum analyzers 232

Transmitter test 232,472,476
Picosecond measurements:

High-bandwidth digitizing oscilloscopes 106
PicoSecond Pulse Labs pulse generator 106

Planar electromagnetic simulation 320
Planar-doped barrier diode detectors 314
Plane-mirror interferometers, used
with multi-axis stages 539
Plant automation 552
PLL module 407
PLL test system 336
Plug-ins:
Amplifier 102
Logic analyzer 380
Modules for low cost switch/test units 71,73
Modules for VXI systems 62
Multiplexer options, digital
multimeter 140, 141
Oscilloscope 105
RF 211,212,213
Trigger 102
Polarization Analyzers 423
Policing:
ATM traffic policing test software 451
Portable:
AC power source/battery 91,248
Cell site test sets 463
Dynamic signal analyzer 531,533
Electronic counters 121,128,129
Oscilloscopes 97-99
Signal analyzers 531,533
Spectrum analyzers 230,233,234, 235,
236,508
Sweepers 211
Tracking generator 241,248
Positioner, antenna encoder 330
Positioning products 328,538
Power:
Calibrator 266
Counter/power meters 128,129
Dividers 269

Measurement accuracy, network analyzer 266

Measurements 128,129, 293, 294,

295,296, 297
Meters 67,128,129
Modules 163
Source 248
Splitters 268, 269, 283, 284
Supplies 160-178, 181-183
System 163

Power supplies:

AC sources 181,248

DC 39,160-178
Dynamic measurement 54,164
Lab bench 176,177
Modular 162,163
Multiple output 166
Overview 160, 161
Precision 178
Single output 165, 167,168, 169, 170,171
Power supply:
Amplifiers 178
Power transmission:
Fault location 499, 500
Protection and control 499,500
Protective relaying 499,500
Powertrain test 583
PRML biterror analyzer 43,354

Preamplifiers 70, 248, 303, 305

Preamplifiers:

Noise-figure measurements, for 241
Precision:
DC 151
Detectors 267,269
Frequency 499,500
Positioning products 538
Power supplies 178
Reflectometer 423
Time interval counters 113
Preprocessors 46,393-395
Preselected millimeter mixers 247
Primary frequency standard 491,492
Printed circuit board 343,352

Printers 236

Probes 143,286, 328, 353, 397,412,531
Probes:
Active 102,109, 227, 248, 261
Assemblies, Inter-Continental Microwave 106
Detector 144
Dielectric probe kit 351
Differential 110
Digital multimeters, for 144
High impedance 227
High-frequency 248
High-impedance passive 107,108
Logic analyzer 45,384, 385, 398, 399
MicroGrabbers 109
Mini-sockets 108
Oscilloscope 107,108, 111
Probe selection guide 107
Probe-oscilloscope compatibility 107
Replacement parts 108
RF 279
SMT 109, 111
Probing 384,398,399
Process monitoring and control 545
Process test systems 521
Processor probes 372
Processors 551
Production costs 460, 461
Product and application notes 618
Product number index 16
Professional consulting services 28, 30-35,
544,586-589
Profile function, pulse/CW microwave
counters 130
Program development 552
Programmable power supplies:
Modular 161, 162
Multiple output 161, 166
Single ouput 161, 165-171



Programmable step attenuators 311
Project and integration services 28, 30-35,

586-589
Protocol analyzers:

ATM and digital video 451

Digital video 515

HP Internet Advisors - LAN/WAN/ATM 435

SS7 437

WAN 434
Protocol testers 434
Prototype analyzer 373-376
Pulse:

Characterization 68,70

Frequency measurements 115, 120, 130

Function generator 150

Generators 106, 404-409

Parameter definitions 405

Parameter measurements, amplified

lightwave receivers 106
Pulse generators:

Accessories 405
Pulse/CW microwave counter 115, 120, 130
Pulse/Pattern Generator 404
Pulsed systems design/analysis 115,119
Pulsed-RF:

Measurement capability 288

Network analyzer system 292
Q
Q measurement 356, 357
Quad-output power supplies 166
Quality maturity system 27
Quality training, customer support 590
Quasi-peak adapter 325
R
Rack accessories 564
Rack adapter 178
Rack cabinets 562
Rack Mount Terminal Panel 568
Rackmount adapter kits 558-561
Radar:

Cross section 219

Cross-section measurements 330

Electronic warefare, communications 219, 220

Exciters 219

Power, pulse/CW microwave counter 130

Signal simulation 219

Signal simulator 220

Testing 459
Radio test:

Automatic testing software 460, 461

Equipment 460, 461

Fading simulator 459, 485

Microwave digital 459

Set 460,461, 468, 469
Range calibrator 298
Real-time:

Analyzers 249-251,506, 531-537

Benefits 554

Controllers 62,70, 548-555

Error correction 288

Features 554

Graphics 554

Operating system 551

Transparent emulation/analysis 366

VXI Bus interface specifications 554

VXI embedded controllers 62,554
Receivers:
Digital data transmission 459
EMI 322
Lightwave 425
Microwave 227,330
MMS 68
Surveillance and signal monitoring 245
Upgrades 281,284,330
Reed relay multiplexer assembly 140
Reference books 96, 650
Reflectometer:
Mini OTDR 421
Precision 423
Refurbished equipment 29,597
Regulatory Testing 179-183, 322-329
Relays 71,73
Relay:
Actuator 75
Devices 173
Reliability measurements 525
Remarketed equipment 29,597
Remote:
HP-IB, FASS commands 220
Sensing 165
Test system 439
Testing 444
Replacement test leads 143
Resistance:
Digital circuit testers 413
DMM 136-143
High-resistance meter 361
Milliohm meter 362
Resistance meter:
Selection guide 343
Resistivity:
Cell 361
Materials measurement 343
Surface 361
Volume 361
Response center support 594
Retrofit kits 149
Return loss measurement 272,418,420
RF:
Amplifiers 248, 305
Bridges 248,283
Cable kit 283,284
Cellular channel simulator 485
Communications 116,117
Communications test 458-486
Detector probe 144
Digital communication system 460, 461
Downconverter 249, 251,506
Impedance analysis 258, 259, 346
Measurements 508, 512
Modulation 478
Network analyzers 255,274-284,292
Output connectors 211
Plug-ins 211-213
Preselectors 325
Probe 279
Signal analyzers 249-251,506
Signal characterization 249-251, 506
Signal generator 188-202, 217, 479, 486
Sources 188, 189, 288
Spectrum analyzers 230-251, 506
Switches 71,73
Test systems 320-338

Vector signal analyzer 249, 250, 251, 506

Subject Index

RF communication components 578
RF and microwave design system 320
RF/microwave signal generators 215,216
RF and video measurements 508, 512
RFI suppression 165
Road simulation 537
Rotating machinery analyzers 531-537
RS-232 configurations, test automation

modules 93
RS-232 interface module:

Oscilloscope 94
RTAP software 545
S
S-parameter test sets 259,282,284
S-parameter test sets:

Network analyzers, for 292
Sag simulation, ac line 181-183
Sales offices 600
Satellite test 459
SCADA 545
Scalar analyzers:

Detector adapters 267

Network analyzers 265, 266, 268, 269,

274,275,276
Scalar measurement personality 231,241
Scalar network:

Analysis 241

Analyzers 265-276
Scan modulation synthesized sweeper

generator:

Synthesized sweepers 209,210
Schedulesl/literature, test/measurement

curriculum 591
Scopes 37, 38,80-106, 383, 389, 427
SCslI 552
Second-stage corrections 300
Selective power measurements 483
Semiconductors:

Cmeter 527

Low leakage switching mainframe 527

pA meter 527

Parameter analyzer 525

Test systems 55,56, 522, 523

Test training, test/measurement

curriculum 501
Sensor modules:

Signal analyzers, for 229
Sensors:

High sensitivity 299

Peak power 293

Power 298,299

Thermistor 297
Serial cell generator and analyzer 404,441
Serial link cable 171
Series detectors 267
Series |V design system 320
Service:

Centers 612

Customer support 28,590

Hardware support 28,592

Monitor 460, 461

Sales offices 600

Selection guide, customer support 586
Service test sets:

DCS1800 468, 469

GSM 468, 469

PCS1900 468, 469
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Subject Index

Services for instruments:

Calibration 592
Repair agreement 592
Standard repair 592
Services for test systems:
Cooperative support 593
On-site system calibration 593
On-site system repair 593
On-site system support 593
Priority support 593
Servo system analysis 531-537
SHF signal generators 209-214
Signal analyzers:
Accoustic 531-537
Audio 480
Audio spectrum 531-537
Automated spectrum analysis 334
Baseband 249-255, 506
Burst signal 249-255, 506, 533, 537
Digital video 506
Distortion analyzer 480
Dynamic 531-537
EMI commercial compliance measurement
system 326
EMI diagnostics 324
FFT 533,537
Frequency measurements 223
Lightwave 68, 69, 425
Lightwave, MMS 69
Measuring receiver 228
MMS 67,68, 244
Modulation analyzers 227
Modulation domain measurements 223
Monochrome display for 327
Peak power 293
Portable 531,533
Real time 532,533,537
RF preselectors 325
Selection 225
Software 536, 537
Spectrum 223-244,253, 254
Spectrum/network analyzers 244, 255-261
Systems 536, 537
Time measurements 223
Time-gated 255, 258, 259
Vector modulation analysis 227,252
VXI-based 253,254
Signal characterization:
Digitizing oscilloscopes 97,100
Signal generators:
Agile 217
Digital modulation 188,196, 198, 479, 486
FASS 219
Microwave 189, 205, 206
MMS 67
Radar 219,220
RF 39,188-202, 217, 479, 486
Simulator system 219,220
Synthesized 188-202, 215-217, 479, 486
Vector, I/Q 196
Signal:
Monitoring, accessory kits 287
Multiplexing, multifunction probe 412
Signal monitoring:
Modular receiver 245
Signal processing:
Display, network analyzers 263
Modules 537
Signal simulation 219,220

Signal simulator 219
Signal sources:

Microwave synthesized sweepers ~ 205-207
MMS 67
RF 40,188,209
Synthesized 40,188,209
Signaling encoder/decoder 460, 461
Signaling test set 437
Signaling testing:
for ATM 451
Signature:
Analysis 412
Analyzer 413
Simulators:
ACline 181-183
Circuit 320
Circuit envelope 41,320
Communications radio 459
Dynamic ghost TV 505
EW threat 219
Jamming 219
Multipath fading 459, 485
Radar 219
Rayleigh fading 459, 485
RF channel 459, 485
Road 537
Signal 219
Simultaneous analysis of signals:
Measuring receivers 223
Single ouput power supplies 160, 164-171,
176,177
Single output system power supplies 160
Single RF connection, network analyzer
system 291,292
Single-beam interferometer 539
Single-connection multiple measurement
testsets 292
Single-pole multi-throw switches 309
Single-shot signal applications 97-99
Slide kits 559-561
Small Computer Systems Interface Module 537
SMDS protocol testing 434
SMDS test software 451
SoftBench Link/1000 Encapsulation 552
Software 61
Software:
Analyzer 378
Antenna pattern measurement 330,331

Automated base station maintenance 465

BenchLink 88,91, 99, 134, 153
Branch validator, software verification 369
Broadcast 231
C language tools 369
Cable TV 231
CDMA 232
CT2-CAl 232
Data acquisition 545
DC1800 232
DECT 232
Development 368
Development Environments

(Softbench CASE) 554
Digital radio 232
EMI measurement 231,323
Graphical programming 58
Graphics: (XII SERVERrt) 554
GSM 232
HP BASIC 59, 60
HP BASIC-UX 59

HP VEE 58
HP-RT 553
HP-UX 58
Integration 369, 378
Interconnect analysis 106
Lightwave 231
Link 232
Measurement personalities 231,232,472
Mobile station test 467
MPEG protocol testing 515
NADC-TDMA 232
Noise figure 231
Operating system 551
PDC 232
Performance analysis 369
Phase noise measurement 333
PHS 232
Protocol testing 434
Radio test 462
RCS measurement 330
RTAP 545
SCADA 545
Scalar 231
ScopeLink for oscilloscope 91
Signal analyzers 231,232
SONET/SDH line interfaces
for E4200/E4210 451
Spectrum analyzers 231,232
Supervisory control 545
Support services, instrumentation
products 594
Synchronization measurement 50,118
Test 58-61
Time-interval measurement 103
Update subscriptions, instrumentation
products 594
Verification, HP branch validator 369
VXI 61,62
Software support 594
Solar array simulator 172
Solenoids 307
Solid-state devices 578,579
Solid-state switching:
Switch upgrade kit 284,286
Switching, for S-parameter test sets 282
Upgrade kits 282
SONET test instruments 442,443,449
SONET/SDH:
Analyzers 427,446
Communications functional test 450
Counters 116,117
Line interfaces 451
Optical load generator 451
Parametric Test Systems 422
Reference receivers 106
Test sets, telecommunications test
equipment 50, 443-449
Test systems 450
Transport overhead analyzers 446
Source code debugging 378
Source line referencing 378
Source modules:
Lightwave 425
Millimeter-wave 221,222
Multi-channel measurement system 537
VXI 62
Source monitor units 526
Source-level debugging 378



Sources:
AC source/analyzers 181-183
Broadband light source 424
Erbium ASE source 424
Lightwave 48,418,424
Microwave sweepers 207
MMS 67
RF 188
Signal 147,152,188, 189
Tunable laser 48,418

Spectral map displays, signal analyzers 531
Spectral purity:

Microwave amplifier 305

Synthesized sweepers 209,210
Spectrumanalyzers  52,223-261, 460-464, 477,

504, 506, 512, 531-537

Spectrum analyzers:

Compatibility with tracking sources 241

MMS 68

Modular 244

Optical 424

Selection 225

Spectrum monitoring systems 332

Tracking sources compatibility 241
Spectrum and network measurements 96
Spectrum monitoring systems 332
Spectrum/network analyzers 255-261
Spread spectrum 473
Spurious response 238
Squarewave generators 150
SRM-UX, for multiple HP BASIC

workstations 59
SS7 advisor 437
SS7 protocol tester 434
SS7testset 437
Stability/stable:

Primary frequency standard 491,492

Standard commands for programmable
instruments:

Digital Multimeters 134,136
State and timing analysis modules 380-382
Step attenuators 310,311
STM-16/0C-48 test set 446,448
Storage modules, VXI 62
STP 272
Substrate 343
Supervisory control 545
Supplies, power 39,160-183
Support:

Hardware 592

Life, customer support 586

Rails 564

Shelf 559
Software 594
Surface mount device:

Impedance analyzer 346

Probing 109,111,144

Test fixtures 346

Thermocouple probe 143
Surveillance:

Receiver 245

System 253,254
Sweep capabilities:

Synthesized function/sweep

generator, for 150
Sweep generators 147,155
Sweepl/ingress analyzer 55,511
Sweep oscillators 269

Sweeper mainframes 211

Sweeper:
Synthesized microwave 207
Sweepers:
Characteristics 146,211-213, 221,222
Compatibility with millimeter-wave
modules 221,222
Sweepers, synthesized microwave 209,210
Swept-sine:
Measurements 532,533,537
Signal analyzers 536, 537
Switch:
Driver 306
Products, test system signal routing
and measurement 72
VXlbus Products 72
Switches:
FET 71,73
General purpose 65,71,73
Lightwave 422
Matrix 65,71, 73,527
Microwave 65, 71,73,307-309
MUX 65
Optical 422
Relay 71,73
RF 71,73
VXlbus 65,71
Switch/control unit 71,73
Switch modules, VXI 62
Switch Topologies 72
SWR minimum loss pad, for network
analyzers 268
Synchronization, timing 50, 118, 493-500
Synthesized:
Arbitrary waveforms 146
Function generators 147
Microwave 207
Signal generators  188-202, 217-220, 479, 486
Signal sources 40, 188-222
Sweepers 207-210
Synthesized function/sweep generator 155
Synthesizers:
Dual output 150
Frequency 189
Function generator 150
Microwave 189
Overview 146,147
Signal generators 189,198
System:
Accessories, for network analyzers 267
Amplifiers 303
Board test 521
Cabinets 283
Cable kits 269

Components, dimensional measurements 538

Controllers 62,69, 545, 548
DC Power Supplies 162-171
Digital radio test 459
Hardware support 593
High-power amplifier test 335
IC Test 55,522,523
Lightwave Test 422
MMS synthesizer 214
Modular ATM protocol tester 451
Performance analysis tool set 377
Power meter, peak 293
Processor units 552
Rack 284,537
Semiconductor Test 55, 56,522,523
Simulation 320

Subject Index

Solutions 588,589
Transmit/receive module test 338
Verification kits 269
System | cabinet design 561
System Il Plus cabinets 558
Systems:
Custom test 588,589
High-power amplifier test 335
Modular measurement 66
Power meter, peak 293
Semiconductor test 522
Transmit/receive module test 338
T
T-Carrier Test Sets 442,444,449
T/R module test system 338
T1/datacom test sets 442
T1/T3line interface 451
T3line interface 451
Table of contents Front endsheet
Tachometer/trigger module 537
TAXl line interface 451
TDMA:
Base station test 51,53, 461,463
Cellular adapter 462
Channel simulator 485
Measurement personality 232,472,475
Phone tester 52,461
Signal generator 196, 479
Transmission tester 441
Transmitter test 53,461,472,475
TDR 106, 421
Telecom/datacom analyzer 439
Telecommunications:
ATM protocol tester 451
Digital data transmission 459
Mask template test option 99
Primary reference clock 491-493
Primary reference source 490, 498

Protocol tester 434

Synchronization systems 493-498
Telecommunications test equipment:

ATM protocol tester 451

Digital/transmission testers 439

M-curve signature test set 459

Microwave radio testing 459

Modulation analyzers 227

Multipath fading simulator 459

Parallel cell/traffic generator and analyzer 452

Power meters 293-297

Protocol tester 434

Power meters 294

SONET/SDH test sets 449

Transmission testers 442,445
Temperature probe 144
Temperature-compensated thermistor

mounts, power meters 297
Terminated line cords, power supplies 173
Terminations:

Coaxial systems 287
Testand adjustment module 238
Test automation modules:

Benchtop automated test station 90

Operating characteristics 93
Test executive software 61
Test fixtures:

RF components 346
Testhead, IC 522

13
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Subject Index

Test leads:
Digital multimeter 143
Kit 144
Test & Measurement services 28, 30-35, 587
Testsets:
2Mb/s 438
Base station 460, 461, 464, 465, 468, 469
Carrier noise 334
CDMA 466, 467
DCS1800 468, 469
DECT 470,471
GSM 468, 469
Microwave 291
Mobile station 468, 469
MS test set 468, 469
Noise figure 301
PCS 1900 468, 469
Radio 468, 469
S-parameter 282,289
Telecommunications test equipment 445
Test systems:
ATM protocol 451
Board test 521
Complete 30-35
DC parametric 522
Dielectric and magnetic material 352
Digital 522,523
Linear 522
Memory/logic 55,522,523
Mixed signal 56,522,523
MMS 66
MPEG video 515
Phase noise measuring 333-335
PLL/VCO 336
RF 522,523
RF & microwave 335
Semiconductor 522
Semiconductor parametric 523
T/R module 338
VCO/PLL 336
VXI 62
TestExec SL 61
Testmobile carts 112, 400, 569
Tests:
Noise figure 300, 301
Software development tools 58,59
Thermistors 297
Thermocouple, sensors, coaxial/
waveguide 298,299
TestSpan 61
Thermal printer 443
Thermocouple probe adapter 143
Time:
Measurements, signal analyzers 223
Precision frequency 491,492
Signal sources 490-500
Standards 490-500
Synthesizers 411
Time division multiple access 441
Time domain:
Analysis 280,288
Capabilities 285, 286
Measurements 531-537
Reflectometer 106, 421
Signal analyzers 533,537
Upgrade 279,284
Time interval:
Analyzers 115,120

Calibrator 120

Counter 125
Timing:

Generator, 1 psresolution 409
TIMS 444
Tower/turntable controller 328
Tracking:

CW microwave counters 126-130

Fast-moving signals, electronic

counters 126-130

Generators/sources 70,241, 248, 460, 461

Sources 241,248
Trade-in options 29,597
Traffic policing tester 451
Training 2,590,591
Transceiver test equipment:

RF channel simulator 485
Transfer function measurements, network

analyzers 262
Transformer:

Parameter measurements, LCR meter 355

Test fixture 355
Transient capture 536
Transient limiter 328
Transient limiter:

Signal analyzers, for 327
Transient response time, single-ouput

systems 165, 168
Transit cases 91, 94,570-575
Transition analyzer 70
Transition time converters 405
Transmission:

Gain/loss measurement accuracy,

network analyzer 266

Impairment measuring set 444

PDH/SDH/ATM test set 447

Reflection Test Sets 241,281,284

SONET/SDH testing 50, 448
Transmit/receive module test systems 338
Transmitter test:

Broadcast TV 512

CDMA 51,463,472,473

CT2-CAl 472,475

DCS 1800 472,474

DECT 472,474

GSM 472,474

NADC-TDMA 61,463,472, 475,477

PCS 1900 472,474

PDC 472,476,477

PHS 472,476,477

Signal analyzers, for 482

Spectrum analyzers, portable 230, 232, 248

Television 512

Transportation accessories 91, 94, 400, 570-575

Trigger/triggering 106, 248-251
Trigger macros 380
Trigger plug-in 102
Triple-ouput power supplies 166, 174
Troubleshooting:

Digitizing oscilloscopes 97,98,99

Logic analyzers 392

Mobile/cellular radios 460, 461
Noise/vibration problems 532,533
Procedures, signature multimeters/
analyzers 412
True:
Harmonic distortion measurements 224
Power meter performance, for electronic
counters 128
RMS 483

Tunable laser sources 48,418
TV broadcast measurement personality 231,512

TV ghost simulator, dynamic 505
Two-wide amplifier plug-in 102
Type-N:

Cables 275

Male connector 287
u
UHF signal generators 189
Unamplified lightwave converters 426
Unbalanced parameters 272
UNI Signalling test software 451
Universal:

Electronic counters 113,121

Source 152

Time-interval counter 125
Unterminated line cords, power supplies 173
Upgrade kits:

Logic analyzers 400

RF network analyzers 268,279,281, 284

Solid-state switching 282
Used equipment 29,597
UTpP 272
UTP-5line interface 451
Vv
VCO/PLL Signal Test System 336, 337
Vector:

Analyzers 227

CAE System Simulator 478

Impedance meter 345

Modulation analyzers 227, 249-251, 478,506

Network analyzers 40, 285

Network measurements 258-286

Signal analyzers 51,224-257, 478,506

Voltmeters 68, 264, 287
Vectra SPU rack mount kits 564
VEE-HP-UX 58
VEE-Sun 58
VEE-Windows 58
Verification kits:

Network analyzers 284,290

Signal analyzers, for 229
Vertical dividers 561
Vibration:

Control system 537

Signal analyzers 531-537

Troubleshooting with signal analyzers 531
Video:

Digital power analyzer 505

Digital video protocol testing 451,515

Digital video signal analyzers 249,506

Digital video signal spectrum analyzers 251

Ghost simulator 505

Measurements 508, 512
Video signal monitor 513
VMEbus laser interferometers 538,540
Voltage:

Threshold, logic high/low voltages

measured 412

Voltage sources 160, 178
Voltmeters:

Digital 67,132-145

True RMS 139,141

Vector 264, 287



VXI:

W

Arbitrary source

Bus products

Digital

Digitizer

Embedded controllers
Interconnect and wiring
Interfaces

Introduction
Mainframes
Measurement modules
Monitoring and control
Power meter

Sources and Amplifiers
Switches

Test systems

WAN protocol tester
Warranty
Waveform:

Analysis

Generator, arbitrary
Synthesizers
Transient analysis

Waveguide:

Output connectors

Website
Wideband:

Amplifiers
FM modulation
IF detectors

56,537
62

65
56,583
64

568

64

62

64

64

545
294

65

71

62

434
91,598

427

152,154

146
532,533,536, 537

222
2

305
190, 196, 200
288

Ratio measurements, power splitters 268

Receiver, MMS

Work surface
Worldwide training, educational services 2,590

X

X.25 protocol tester
X-ray testand inspection

245
564

434
521

Subject Index
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Product Number Index

0
08720-60024 High Forward Dynamic

Range Upgrade Kit 286
1
1000 A-Series Open-Architecture

Computers 551,552
10070A Passive Divider Probe Family 107,108
10072A SMT Probe Accessory Kit 111,112

10075A 10.5 mm MicroGrabber Accessory Kit 109

10098A Pouch/Front Panel Cover 91
10391B Inverse Assembler Development

Package 393,401
10400A Passive Divider Probe Family 107,108
10450A SMT Probe Accessory Kit 111

10467A 10.5 mm MicroGrabber Accessory Kit 109

10500 Series Connectors/Adapters 565,566
105B Quartz Frequency Standard 493
10702A Linear Interferometer 539
10705A Single-Beam Interferometer 539
10706A/B Plane-Mirror Interferometers 539
10717A Wavelength Tracker 539
10719A/21A One- and Two-Axis Differential

Interferometers 539,540
10735A/36A Three-Axis Interferometers 539
10737/L/R Compact Three-Axis Interferometers 539
10751A Air Sensor 540
10757A Material Temperature Sensor 540
10780C/F Receivers 539
10811D/E Oscillators 493
10833A/B/C/D/34A Cables 75
10856A Low-Pass Filter Kit 125
10870A Service Kit 411
10885A PC-Compatible Laser Axis Board 540
10886A PC Compensation Board 539,540
10887B PC Calibrator Board w/5592A

Software 540
10887P Programmable PC Calibrator Board 540
10889B PC Servo-Axis Board 540
10895A VMEbus Laser Interferometer 538,540
10896B VMEbus Compensation Board 539,540
10897B High-Resolution VME Laser

Axis Board 538,540
1089B PC Servo-Axis Board 538
11000 Series Connectors/Adapters 565,566
11039A Kelvin Probe Set 143
11053A Low Thermal Lug-Lug Jumper Set 143,144
11058A Low Thermal Banana-Banana

Jumper Set 144
11060A Surface Mount Device TestProbe 143,144
11062A Kelvin Clip Set 143
11174A Low-Thermal Lug-Banana Jumper 143,144
1137A High-Voltage Divider Probe 110
1141A Differential Probe 110
1142A Probe Control and Power Module 109-112
1144A 800 MHz Active Probe 112
1145A 750-MHz Active Probe for SMD 109
1146A Oscilloscope AC/DC Current Probe 110
11570A Accessory Kit 287
11581A/82A/83A/C Attenuator Sets 313
11636A/B Power Dividers 268,269
11665B Modulator 268,269
11667A/B/C Power Splitters 268,269
11668A High-Pass Filter 268,269
11679A/B Detector Extension Cables 268,269
11683A Range Calibrator 298
11691/92D Standard Connectors 316

11694A 75 W Matching Transformer 248
11713A Attenuator/Switch Driver 306
11716A/B/C Attenuator Interconnect Kits 311
11717A Attenuator/Switch Rack Mount

Support Kit 311
11721A Frequency Doubler 204
11722A/92A Sensor Modules 229
11729C Carrier Noise Test Set 334
11730A/B/C/D/E/F Power Sensor Cables 129,298
11748A Active Probe System 227
11757B Multipath Fading Simulator/

Signature Test Set 459
11758V Digital Radio Test System 459
11759C RF Channel Simulator 485
11759D Dynamic Ghost Simulator 505
11764A/B/C/D Interconnect Cables 310
11770A Link Measurement Personality 232,236,459
11793A Microwave Converter 229
11807A/E/F Radio Test Software 460,462
11807B Cell Site Test Software 463,465
11807E/F Radio Test Software 461
1180B Testmobile Scope Cart 400,569
11812A Verification Kit 229
11816A/17A/18A/27A/37A Retrofit Kits 149
1181A Testmobile System Cart 112,400,569
1182A Testmobile Instrument Cart 112,400,569
1183A Testmobile Cart for 54600 Family 112
11846B p/4 DQPSK Generator 199
11850C Three-Way Power Splitter, 50 W 283,284
11850D Three-Way Power Splitter, 75W 283,284
11851B Type-N RF Cable Kit, 50 W 283,284
11852B Minimum Loss Pad, 50 W/75W 268, 269,

279,283,284
11853A Type-N Accessory Kit, 50 W 279, 283, 284
11854A BNC Accessory Kit, 50 W 279,283,284
11855A Type-N Accessory Kit, 75W 279, 283, 284
11856A BNC Accessory Kit, 75 W 279,283,284
11857B Type-N Test Port Extension Cable,

50 W 283,284
11857D APC-7 Test Port Extension Cable,

50 W 283,284
11867A/93A Limiters 248
11878A 3.5 mm Adapter Kit 279
11883A Harmonic Measurements Upgrade 281, 284
11884A/B/C/D 6 GHz Receiver Upgrades 279, 281,

284
11885A 3 GHz Frequency Upgrade Kit 279
11896A Polarization Controller 419

11940A Close-Field Probe, 30 MHZ to 1 GHz 327, 328
11941A Close-Field Probe, 9 KHz to 30 MHz 327

11945A Close-Field Probe Set 327,328
11947A Transient Limiter 327,328
11950X “Designing for EMC” Course 327,328
119XX Series Antennas 327,328
11955A Biconical Antenna 328
11955H Dipole Antenna Set 328
11956A Log Periodic Antenna 328
11966A Active Loop H-Field Antenna 328
11966B Active Rod E-Field Antenna 328
11966C Biconical Antenna 328
11966D/N Log Periodic Antennas 328
11966E/1/J Double-Ridged Waveguide Horn
Antennas 328
11966F/G Conical Log Spiral Antennas 328
11966H Dipole Antenna Set 328
11966K Magnetic Field Pickup Coil 328
11966L Coax Cable, Type-N 328
11966M Coax Cable, BNC 328
11966P Broadband Antenna 328

11967 Series Current Probes 328
11967C Line Impedance Stabilization Network 328
11968 Series Positioning Devices 328
11968B Manually-Operated Antenna-

Positioning Mast 328
11968C Non-Metallic Anntenna Tripod 328
11968E Manually Operated Turntable 328
11970 Series Harmonic Mixer 238
11970A/K/Q/UIVIW Mixers 247
11974 Series Preselected Millimeter Mixers 238
11974A/Q/U/V Mixers 247
11980A Fiber-Optic Interferometer 425
11982A DC-Coupled Lightwave Converter 106,426
11982A Option 001 Lightwave Converter

Personality 231
12016A SCSI Host Bus Adapter 552
12131A Keyboard Rack 564
1250 Series Connectors/ Adapters 565,566
1494/99 Series Slide Kits 560
15435A Transition Time Converter 409
15436/39A Multichannel Accessory Kits 409
15513A Cable 444
15727A Thermal Printer 443
15901A Option 001 Datacom Module 438
16005B/C Kelvin Clip Leads 362
16006A Pin-Type Probe Lead 362
16007A/B Alligator Clip Leads 362
16008B Resistivity Cell 361
16034E SMD/Chip Test Fixture 344
16046B LED Display/Trigger Box 362
16047A/C/D Direct-Coupled Test Fixtures 344,360
16048A/B/C/D/E Test Leads 360, 344
16060A Transformer Test Fixture 344,355
16064B LED Display/Trigger Box 355
16065A/C External Bias Adapter 344, 355
16085B 4TP to APC-7 Adapter 344
16089A/B/C/D Kelvin Clip Leads 344,355
16092A Spring Clip Fixture 344
16093A/B Binding Post Fixture 344
16094A Probe/Tip Adapter 344
16095A LF Probe Adapter 344
16099A RF Probe to APC-7 Adapter 344
16117B/C Low-Noise Test Leads 361
16143B Mating Cable 362
16191A Side Electrode SMD Test Fixture ~ 344-347

16192A Parallel Electrode SMD Test Fixture 344-347
16193A Small Side Electrode SMD

Test Fixture 344-347
16194A Wide Temperature SMD
Test Fixture 344-347
16314A Balanced/Unbalanced 4-Terminal Pair
Converter 344
16334A Tweezer-Type Test Fixture 344,360
16338A Test Lead Set 362
16451B Dielectric Test Fixture 344
16452A Liquid Test Fixture 344,353
16453A RF Dielectric Material Test Fixture 344, 347,
352

16454A Magnetic Material Test Fixture 344,347, 352
16500C Modular Logic Analysis System (New) 44,
373,379,383
16501A Logic Analysis System Expander Frame 379
16505A Prototype Analyzer 373,374, 375, 376, 397
16517A/16518A High-Speed Logic Analysis

Modules 382
16522A Pattern Generator Module 386
16533A 1 GSa/s Oscilloscope Module 383
16534A 2 GSa/s Oscilloscope Module 383

16535A Multiprobe Control Module (New) 384



16550A State and Timing Analysis

Modules (New) 380, 381
16554/55/56A State and Timing Analysis
Modules (New) 380, 381

16555/16556D Deep Memory State and Timing
Analysis Modules (New) 44,380

1660 Series Logic Analyzers 373

1660C CS Series Logic Analyzers 373, 388, 389, 397

1664A Benchtop Logic Analyzer 388,389
1670 Deep Memory Logic Analyzers (New) 45, 390,
397

1670 Series Logic Analyzers B8
1670D 136-Channel Deep Memory Logic

Analyzer (New) 373,390
1671D 102-Channel Deep Memory Logic

Analyzer (New) 373,390
1672D 68-Channel Deep Memory Logic

Analyzer (New) 373,390
1741/42/43/44/47 Software 118
1776/77/77P Integrated Sweep and Spectrum

Analysis Systems 504
1812A Crocodile Clip Cable 444
18134A Vinyl Carrying Case 444
18347A Datacom/Telecom Curriculum 591
2
2010B/3010B Signal Level Measurement

Systems 504
281A/B/C Coax and Waveguide Adapters 247
3
3010H/3010R Sweep/Ingress Analyzer 55,504

3048AR Phase Noise Measurement System 333

3070 Board Test Systems 521
3235A Switch/Test Unit 72
3245A Universal Source 146, 151,152
3279CT Communications Test System 520
33120A Function/Arbitrary Waveform

Generator 146, 153, 154

3324A Synthesized Function/Sweep Generator 155
3325B Synthesized Function/Sweep

Generator 147,150
3400B RMS Voltmeter 141
34110A Carrying Case for %4-Rack Size

Instruments 121
34118B Deluxe Test Lead Kit 143,144
34119A 5KV ac/dc High-Voltage Probe 143,145
34130A Deluxe Test Lead Set 143
34161A Accessory Pouch 143,145,154
34300A 40 kV AC/DC High Voltage Probe 145
34301A 700 MHz RF Detector Probe 143,145
34302A Clamp-on ac/dc Current Probe 143,145
34330A 30A Current Shunt 143,145
34397A 12 Vdc to 115 Vac Inverter 143,145
34401A Digital Multimeter 134, 462
34420A Digital Multimeter 136, 137
3457A Digital Multimeters 140
3458A Digital Multimeters 138
34592A HP Quick Autoconnect System 568
346A/B/C Noise Source 302
346B Noise Source 241
346C Option K01 Noise Source 302
34810A BenchLink Scope Software 88,99
34811A BenchLink/Arb Software 153,154
34812A BenchLink/Meter PC Software 134
3488A Switch/Control Unit 72,73
35199A/B Vectra SPU Rack Mount Kits 564

35250A/51A DC Power Cables 535
355C/D/E/F Coaxial Step Attenuators 311
35605A/06A System Racks 537
3560A Portable Dynamic Signal Analyzer 530, 531
35634A Software 536
35636A Order Tracking Software 536
35637A Swept-Sine Software 536
35638A Real-Time Octave Software 536
35639A Data Viewer 537
35650A/B Mainframes 537
35651B Signal Processing Module 537
35652A/B Input Modules 537
35653C Source Module 537
35654A Signal Processing Module 537
35655A 8-Channel Input Module 537
35656B Programmable DAC 537
35658A Tachometer/Trigger Module 537
35659A SCS| Interface Module 537

3565S Multichannel Measurement System 530, 537
35665A Dual-Channel Dynamic Signal

Analyzer 264,530,532
3566A/67A Spectrum/Network Analyzers 536
35670A Dynamic Signal Analyzer 264,530,534, 535
3567A Signal Analyzer 536

35689A/B Parameter Test Sets 256, 257
3569A Real-Time Frequency Analyzer 530,531
3587S Signal Analyzer (New) 253
3588A/89A Spectrum/Network Analyzers 255
3589A Spectrum/Network Analyzer 264
3708A Noise and Interface Test Set 459
37701B T1/Datacom Tester 442
37702A Digital Data Tester 442
37714A PDH/SDH/ATM Test Set 448
37717B PDH/SDH/ATM Communications

Performance Analyzer 447
37717C Communications Performance

Analyzer (New) 454
37717C PDH/SDH/ATM Communications

Performance Analyzer 447
37722A Telecom Analyzer 438
37732A Telecom/Datacom Analyzer 439
37741ADS3 Tester 443
37742A 2M Test Set 438
37778A STM-16/0C-48 Test Set (New) 50,448
37900D Signaling Test Set 437
3852A High Performance Data Acquisition

System 542,544
3901A/02A/03A Monitor Kits 564
4
40101A/07AEIA UnitFilter Panel 564
4062 Series Semiconductor DC Parametric Test

Systems 522,523
4062C/UX + 24A Semiconductor Test

Curriculum 591
40653B Thermistor Surface Sensor

Assembly 143,144
4070 Series Semiconductor Parametric System 523
4140B pA Meter/DC Voltage Source 527
4142B Modular DC Source/Monitor 526
41501A SMU and Pulse Generator Expander 525
4155A Semiconductor Parameter Analyzer 525
4156A Semiconductor Precision Parameter

Analyzer 525
41800A Active Probe 248,261
4192A LF Impedance Analyzer 342,350
4193A Vector Impedance Meter 345

Product Number Index

4194A Impedance/Gain-Phase

Analyzer 342,348,349
41951A Impedance Test Kit 261
41952A/B Transmission/Reflection Test Sets 261
4195A Network/Spectrum Analyzer 260, 264,

342,345
423B, 8470B/72B/73B/C Low-Barrier Schottky

Diode Detectors 314
4263B LCR Meter (New) 355, 359
4278A Capacitance Meter 360
4280A 1 MHz C Meter/C-V Plotter 527
42841A/42A/BIC/43A Bias Current Test Fixtures 357
42842A/B/C Bias Current Test Fixtures 344
4284A/85A Precision LCR Meters 356
42851A Precision Q Adapter 357
4291A RF Impedance/Material Analyzer 342, 346,

347,352
432A Power Meter 297
4338B Millohmeter (New) 362
4339A High-Resistance Meter 361
4352A VCO/PLL Signal Analyzer 336,337
4352S VCO/PLL Signal Test Saystem 336, 337
435B Power Meters 296
436A/38A Power Meters 295
437B Power Meter 294
4380A 8-Port S-Parameter Test Set 272
4396A RF Network/Spectrum Analyzer 258, 259,

264,342
4430A Digital & Analog Signal Generator 479
4431A Digital & Analog Signal Generator 479
4432A Digital & Analog Signal Generator 479
4433A Digital & Analog Signal Generator 479
44414A Four Thermistor Pack 141
44470A Multiplexer 73
44471A General-Purpose Relay 73
44472A VHF Switch 73
44474A Digital I/0 73
44475A Breadboard 78
44476A/B Microwave Switch Modules 73
44477A Form-C Relay 73

44491A Armature Relay Multiplexer Assembly 141
44492A Reed Relay Multiplexer Assembly 141

44493A/94A Screw Terminal Connector 141
44496A/B Peripheral Drawers 564
44497A High-Voltage Attenuator Assembly 141
44633T Board Test Curriculum 591
44850A/52A/53B Board Test Curriculum 591
46298M Drawer Unit 564
46298N Work Surface 564
4934ATIMS 444
4957A + 24D/80A +24D Datacom/Telecom

Curriculum 591
5
5005B Signature Multimeter 412,413
5006A Signature Analyzer 412,413
5061A/62A System | Cabinet Designs 561
5071A Primary Frequency Standard 491,492
5087A Distribution Amplifier 494
5089A Standby Power Supply 493
53131A/32A High-Performance Universal

Counters 113,122
5314A Universal Counter 113,121
5315A/16B Universal Counters 113,131
53181A RF Frequency Counter 113,122
53310A Modulation Domain Analyzer 113,115,

116,118,119, 120

5334A Universal Counter 131

Main entries are indicated by bold type.
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Product Number Index

5334B Universal Counter 113
5335A Universal Counter 113,131
5345A Plug-In Counter 131
5347A 20 GHz Counter/Power Meter 113,128,129

5348A Microwave Counter/Power Meters 113,128

5348A 26.15 GHz Counter/Power Meter 129
5350B/51B/52B/61B Microwave Frequency
Counters 113,126
5355A Automatic Frequency Counter 131
5359A Time Synthesizer 411
5361B Pulse/CW Microwave Counter 113,130
5364A Microwave Mixer/Detector 115,119
5370B Universal Time-Interval Counter 113,125

5371A/72A/73A Modulation Domain

Analyzers 113,115,119, 120
5384A Frequency Counter, 225 MHz 131
5385A Frequency Counter, 1.0 GHz 131
5386A Frequency Counter, 3.0 GHz 131
54006A 6 GHz Passive Divider Probe 102,107,110
54007A RF Accessory Kit 106
54008A 22-ns Delay Line 106

54118A High-Bandwidth Oscilloscope Trigger 106
54500 Series General-Purpose Oscilloscopes  97-99
54520A,C 1-GSa/s, Two Channel Oscilloscope 97-99
54522A,C 2-GSa/s, Two Channel Oscilloscope 97-99
54540A,C 2 GSa/s, Four-Channel Oscilloscope 97-99
54542A,C 2-GSa/s, Four Channel Oscilloscope 97-99
54551A ScopeView PC Software 99

54600 Series General-Purpose Oscilloscopes  87-96
54600B Two-Channel Oscilloscope 87,94
54601B/02B Four-Channel Oscilloscopes 87,94
54603/10B Two-Channel Oscilloscopes 87,94

54615B Two-Channel Oscilloscope 89

54616C Two-Channel Color Scope (New) 37,89
54645A Two-Channel Oscilloscope (New) 38,88
54645D Mixed Signal Oscilloscope (New) 37,84, 86
54650A HP-IB Interface Module 90
54651A RS-232 Interface Module 90
54652A Parallel Interface Module 90
54653A ScopeLink Software 91
54654A Operator’s Training Kit 91
54655A/56A Test Automation Modules 88,93
54657A HP-IB Measurement/Storage

Module 90,93

54658A RS-232 Measurement/Storage Module 90

54700 Series Modular Oscilloscopes 100, 102, 104
54701A 2.5 GHz, 0.6 pF Active Probe 102,112
54720D Modular Oscilloscope 100
54750A Accessories 106
54750A High-Bandwidth Digitizing

Oscilloscope 104,105
54751A Oscilloscope Module 105
54752A/B Oscilloscope Module 105
54753A TDR/TDT Module 105
54754A Differential TDR/TDT Module 105
55000 Series Precision Time and

Frequency Systems 493
5517A/B/C/D Laser Heads 539
5529A Dynamic Calibrator 541

55300A GPS Telecom Primary Reference Source 498
55310A GPS NEBS/EIA Rack Mount Frame 498

55320A GPS ETSI Rack Mount Frame 498
56298R Mounting Hardware 564
58503A GPS Time and Frequency Reference

Receiver 490
58504A GPS Antenna 495,499, 500
58505A Lightning Arrester 495, 499, 500
58509A Line Amplifier 495

58509F Line Amplifier with L1 Bandpass Filter ~ 495

58510A Ground Plane and Environmental Cover 495
58513A Antenna Assembly 495
58514A L1 Bandpass Filter 495
58515A 1:2 Distribution Amplifier/Splitter 495
58516A 1: 4 Distribution Amplifier/Splitter 495
58517A 1:8 Distribution Amplifier/Splitter 495

58518A RG-213 Antenna Cable 495
58518AA RG-213 Antenna Cable Kit 495
58519A RG-213 Interconnect Cable 495
58519AA RG-213 Interconnect Cable Kit 495
58520A LMR 400 Antenna Cable 495
58520AA LMR 400 Antenna Cable Kit 495
58521A LMR 400 Interconnect Cable 495
58521AA LMR 400 Interconnect Cable Kit 495
59306A /07A/401A/501B Interconnect Systems 75
59510/511A Power-Supply Relays 173
59551A GPS Measurements Synchronization

Module 499
59552A Fiber-Optic Distribution Amplifier 500
59553A Fiber-Optic Receiver 500
6
6030A/31A/32A/33A/35A/38A System

Power Supplies 171
6050A/51A/60B/63B DC Electronic Load

Family 156, 157
60501B/02B/03B/04B/07B DC Electronic

Load Family 156, 157
6114A, 6115A Precision Voltage Sources 178
6177C,6181C, 6186C Precision Current Sources 178
6205C Dual-Output Power Supply 177
6209B Single-Output Power Supply 176,177
6227B,6228B Dual-Output Power Supply 177
6253A,6255A Dual-Output Power Supply 177
6260B,6268B,6269B,6274B General Purpose

Power Supply 177
6282A, 6286A, 6291A, 6296A Single-Output

Power Supply 177

64700 Series Modular Emulators/Analyzers 366
66000 Modular Power System 162,163
66000A Modular Power System Mainframe 163

66001A Modular Power System Keyboard 163
66101A/02A/03A/04A/05A/06A DC Power

Modules 162,163
6612B (New) 39,165
6621A/22A/23A/24A/27A Multiple-Ouput

Power Supplies 166
66300 Dynamic Measurement DC Power

Supplies (New) 54,164
6632B/33B/34B Single-Output Power

Supplies 39,165
6641A/42A143A/44A/45A Single-Output Power

Supplies 167
6642A/43A DC Power Supply 462
6651A/52A/53A/54A/55A Single Output Power

Supplies 168
6671A/72AI73AITAA/T5A Single-Output Power

Supplies 169
6680A/81A/82A/83A/84A Single-Output Power

Supplies 170
6825A, 6826A, 6827A DC Power Supply

Amplifiers 178
6841A/42A/43A Harmonic/Flicker Test

Systems 179-183

7
70000 Series Spectrum Analyzers 67-70,244,
245, 246
70001A System Mainframe 67
70004A Color Display and Mainframe 67
70100A MMS Power Meter 67,294
70110A Digital Multimeter 67
70120A Universal Counter 67
70205A Graphics Display 67
70207A PC Display for MMS (New) 42,67,246
70300A Tracking Generator 69
70301A Tracking Generator 69
70310A Precision Frequency Reference 69
70330A Pulse Generator 67
70332A Multiple Clock Generator 67
70340A/41A Modular Synthesized Signal
Generators 67,189,214
70341A Frequency Extension Module 67,214

70427A Microwave Downconverter Module,

DC to 1500 MHz 68
70428A Microwave Downcounter 67
70500A Embedded Controller 245
70600A Preselector 70
70611A Attenuator/Switch Driver 70, 306
70612A Interface Module, 1x6 Matrix dc

t06.5 GHz 70
70612C Interface Module, 2x5 Matrix dc

t06.5 GHz 70
70613A Interface Module, 1x6 Matrix dc

1026.5 GHz 70
70613C Interface Module, 2x6 Matrix dc

1026.5 GHz 70
70620B Preamplifier 69
70621A Preamplifier 69
70700A Digitizer 67
70703A Digitizing Oscilloscopes 68
70810B Lightwave Signal Analyzer Module 68, 425
70820A Microwave Transition Analyzer 68,69
70860A Upgrade Kit for HP 70900A 69
70861A Firmware Upgrade Kit 70
70875A Noise Figure Measurement

Personality 69, 244
70900B Local Oscillator 69
70902A/3A/4A IF Sections 70
70905A/B RF Sections 70
70908A/09A/10A RF Sections 70
70911A Ultra-Wide Bandwidth IF Module 70, 245
70950B/51B/52B Optical Spectrum Analyzer

Modules 424
71000C/P Series Spectrum Analyzers 68,244
71100P Spectrum Analyzer 246
71200C Microwave Spectrum Analyzer 68
71200P Microwave Spectrum Analyzer, 22 GHz ~ 246
71209A Microwave Spectrum Analyzer 68
71209A Opt 40 Spectrum Analyzer 68
71209P Microwave Spectrum Analyzer,

26.5GHz 68, 246
71210C Microwave Spectrum Analyzer 68
71210P Microwave Spectrum Analyzer,

22 GHz 68, 246
71400C/401C Lightwave Signal Analyzers 68, 425
71450B Optical Spectrum Analyzer 68,424
71451B Optical Spectrum Analyzer 68,424
71452B Optical Spectrum Analyzer 68,424
71500A Microwave Transition Analyzer 68
71501C Jitter and Eye-Diagram Analyzer 69
71603B Gigabit Error Performance Analyzer 69, 440
71604B Pattern Generator 69, 440



71612A 12 Gb/s Error Performance Analyzer 69, 440

71612A Opt UHF Error Performance Analyzer 440
71612A Opt UHG Pattern Generator 440
71612A Opt UHH Error Detector 440
71707A Microwave Downconverter 68,334
71708B Microwave Source 67
71910A/P Wide Bandwidth Surveillance
Receiver 68, 245, 246
75000 Model HD2000 Series C Data Acquisition
System 542,543
75000 Series 90 Modular SONET/SDH Analyzers 446
75000 Series 95 VXI Switches 450
75000 Series B Data Acquisition System 72,542,543
75000 Series C Data Acquisition Systems 72
75000 VXIbus Family 62
772D Dual-Directional Coupler 316
773D Directional Coupler 316
775-779D Dual-Directional Couplers 316
8
80000 Data Generator System 404,410
81000AI/FI/GI/KI/IN/SI/VI/WI Connector
Interfaces 420
81103A Ouput Channel Module 407
81106A PLL Module 407
81107A Deskew Module 407
8110A 150 MHz Pulse/Pattern Generator 404, 405,
406
8114A High-Power Pulse Generator 404, 408
8120 Series Connectors/ Adapters 565, 566
8133A Pulse/Pattern Generator 404, 409
8147 Optical Time Domain Reflectometer 421
81520A Optical Head 420
81521B/24A Optical Heads 420
81525A Optical Head 420
81530A/31A/32A/36A Sensor Modules 420
81533B Interface Module 420
8153A Lightwave Multimeter 420
81541/42/51MM/52/53/54MM 420
8156A Optical Attenuator 420
81600 Series 200 EDFA Test System 418
81600A Erbium-Doped Fiber Amplifier
Test System 422
8167A/68D/E/F Tunable Laser Sources (New) 48,
418
8169A Polarization Controller 419
82000/83000i Series Digital Engineering Test
Systems 56,522,523
82335B Standard HP-IB Interface 76
82340B Mid-Range HP-IB Interface 76
82341C High-Performance HP-IB Interface 76
82345B Automation Kit for PCs 76
83000t Series Digital Production Test Systems 522,
523
83006A/17A/18A/20A Microwave System
Amplifiers 303
83036C Broadband Directional Detector 314
83050A Power Preamplifier, 2 to 50 GHz 240,303
83051A Preamplifier, 45 MHz to 50 GHz 240, 303

8306L Series Synthesized Swept CW Generator 210

83201A Dual-Mode Cellular Adapter 460, 461, 462,
463, 464
83201B TDMA Cellular Adapter 460, 462

83203B CDMA Cellular Adapter 463

83206A TDMA Cellular Adapter (New) 52, 460, 461,
462

83212C GSM/DCS1800/PCS1900 Mobile Test
Software 468,469

83215A/B RF Interface 460, 462
83217A Mobile Station Test Software 467
83217C Dual-Mode Mobile Station Test

Software 466
83219A Test Format Upgrade 462
83220A/E DCS/PCS Test Sets 468, 469

83236B/C PCS Interface (New) 53,460, 461, 462

83420A Lightwave Test Set 425
83424/25A Lightwave CW Sources 425
83437A Broadband Light Source (New) 424
83438A Erbium ASE Source (New) 424
83440B/C/D Nonamplified Lightwave

Receivers 106, 426
83441A/B SONET/SDH Reference Receivers 106
83442A DC to 1 GHz Lightwave Receiver 106

83446A/B Lightwave Clock/Data Receiver 426
83464A WDM and Passive Optical Component

Test System 422
83465A Erbium-Doped Fiber Amplifier Test
System 422

83467A Chromatic Dispersion Test System 422
83467C 50 GHz Lightwave Component Analysis

Test System 422
8347A RF Amplifier 304
83470A SONET/SDH Parametric Test

System to 10 Ghit/s 422
83475B Lightwave Communications Analyzer 427
83480A Digital Communications Analyzer 427

83481A Dual-Rate Optical/Electrical Plug-in 427
83482A Dual-Channel Electrical/Optical Plug-in - 427

83483A Two-Channel Electrical Module 427
83484A/B Two-Channel/Single-Channel

Electrical Modules 427
83485A/B Optical/Electrical Module 427
8348A/49B Microwave Amplifiers 305
8349B Sweeper 221
8350 Series RF Plug-Ins 212,221
83500 Series Plug-Ins 212,213
8350B Sweeper Mainframe 211
83550 Series Millimeter-Wave Source

Modules 221,222

83554A/56A/57A/58A Series Millimeter-Wave
Source Modules 221,222

83590 Series Plug-Ins 212,221

83592A/B/C/94A/95A/C Sweepers 212

8360 Series Synthesized Sweepers 189,221
8360B Series Synthesized Swept Signal

Generators 40, 209, 210
8360L Series Synthesized Swept CW

Generators (New) 40, 209
83710 Series CW Generators 206
83711B/12B Synthesized CW Generators 189, 206
83730 Series Signal Generators 206
83731B/32B Synthesized Signal Generators 189, 206
83750 Series Synthesized Sweepers 207
83751A/B/52A/B Synthesized Microwave

Sweepers 189, 207,221
8400C/D Peak Power Meters 296

84100 Series EMC Measurement Systems 326
84100EM EMC Design Development System 326
84110EM Pre-Production Evaluation System 326
84125A/B/C Microwave EMI Measurement

Systems 325
84300A/84310A Electromagnetic Immunity

Test System 329
84310A Electromagnetic Immunity Test

System (New) 38,329
8444A Option 059 Tracking Generator 248
8447 Series RF Preamplifiers 248

Product Number Index

8447A Preamplifier 304
8447D Broadband Preamplifier 304
8447F Option H64 Dual Preamplifier 328
8449B Preamplifier, 1t026.5 GHz 240, 248, 305, 328
84705A Preamplifier 241

8471D/E/73D Planar-Doped Barrier Detectors 314
8474B/C/D/E High-Performance Planar-Doped

Barrier Detectors 314
8477A Power Meter Calibrator 297
8480 Power Sensor Family 298,299
84811A Peak Power Sensor 296
84812A/13A/14A Peak Power Sensors 293
84815A Peak Power Sensor 293
8481A/B/D/H Power Sensors 299
8482A/B/H Power Sensors 299
8483A Power Sensor (75 Q) 299
8485A/D Power Sensors 299
8486 Family Waveguide Sensors 299
8487A/D Power Sensors 299
8490 Series Fixed Attenuators 313
84904/06/07 Series High-Performance

Programmable Attenuators 310
8490D/91A/B/C/92A/93A/B/C Fixed

Attenuators 8il8
8494/95/96/97 Series Step Attenuators 311
84940A Attenuator/Switch Driver Expansion

Card 306
84941A Distribution Expansion Card 306
8498A High-Power Attenuator 313
85019B/C Time Domain Upgrade Kits 281,284
85022A System Cable Kit 268,269
85024A High-Frequency Probe 248,279
85025/26 Series Detectors 266
85025A/B/D/E Series Detectors 269
85025C Detector Adapter 269
85027A/B/C/D/E Directional Bridges 267,269
85029B Precision 7-mm Verification Kit 284
85031B Precision 7-mm Calibration Kit 283,284
85032B Type-N Calibration Kit, 50 W 279,284

85032E Type-N Economy Calibration Kit,

50Q 276,284
85033D 3.5-mm Calibration Kit 276,279,284
85036B Type-N Calibration Kit, 75 W 279,284
85036E Type-N Economy CalibrationKit, 75Q 276

85037 Series Precision Detectors 266
85037A Precision Detector 269
85037B Precision Detector 269
85039A Type-N Calibration Kit, 75Q 279, 284,276
85043C System Rack 288
85043D System Rack Cabinet 284,284
85046A/B/47A S-Parameter Test Sets 282,284
85047A S-Parameter Test Set 282
8504B Precision Reflectometer 423

85050B/C/D/52B/C/D/54B/D/56A/D/K/58D,
X11644A, P11644A, K11644A, R11644A,
Q11644A, V11644A, W11644A Mechanical
Calibration Kits 290
85051B/53B/55A/57B, R11645A, Q11645A,
U11645A, V11645A, W11645A Verification
Kits 290
85060 Series Electronic Calibration Systems 284
85060A/62A/64A Electronic Calibration Kits 290
85060C Electronic Calibration Control Unit 284, 290
85070B High-Temperature Dielectric Probe Kit 351,
286
85070M Dielectric Probe System 351
85071B Materials Measurement Software 286, 351
85081A/B High-Impedance Input Modules 287
85082A Input Module 287

Main entries are indicated by bold type.

19



20

Product Number Index

8508A Vector Voltmeter 264,287
8509A/B Polarization Analyzers 423
8510 Series Microwave Network Analyzers 264,288
85105A Millimeter-Wave Test Set
Controller 289,291
85106C Millimeter-Wave Network Analyzer
Subsystem 291

85108A/L Pulsed-RF Network Analyzer Systems 292
85109C On-Wafer Network Analysis System 291
8510C Microwave Vector Network Analyzer 288
8510C Option 008 Pulsed-RF Measurement
Capability 292
8510C System 291
8510E Microwave Vector Network Analyzer 288
8510SX Microwave Vector Network Analyzer 288
85110A/L Pulsed-RF S-Parameter Test Sets 289, 292
85118A High-Power Amplifier Test System 335

8511A Frequency Converter 289
8511B Frequency Converter 289
85120A T/R Module Test System 338

85122A MW Parameter Extraction Test System 321
85123A RF Parameter Extraction Test System 321

85130B/C/D/E/F/G Adapter Sets 289
85131C/D/E/F Cables 289
85132C/D/E/F Cables 289
85133C/D/E/F Cables 289
85134C/D/E/F Cables 289
85135C/D/E/F Cables 289
8514B S-parameter Test Set 289
85148A Circuit Envelope Simulator (New) 41,320
85150 RF and Microwave Design System 320
85158 Momentum 320
8515A S-parameter Test Set 289
85161B Measurement Automation Software 288
8517B S-parameter Test Set 289
85180A High-Frequency Structure Simulator 321
85190A RF High-Frequency IC-CAP 321
85301B/C Antenna/RCS Measurement Systems 330
8530A Microwave Receiver 330

85310A Distributed Frequency Downconverter 330

85325A Millimeter-Wave Interface Kit for
Antenna/RCS Systems 330
85370A Antenna Position Encoder 330
85375A RF Antenna Measurement System 331
85395A/B/C Receiver Upgrade Kits 330
8542E EMI Compliance Receiver 322
8546A EMI Compliance Receiver 322
8560 E-Series Spectrum Analyzers 237-239,477
8560/61E RF Spectrum Analyzers 238,240
85620A Mass Memory Module 238,240
8562E Spectrum Analyzer (New)  52,238-240, 477
85625E RF Spectrum Analyzer 238
85629B Test and Adjustment Module 238,240
85630A Scalar Transmission/Reflection
Measurement Test Set 241
8563E Microwave Spectrum Analyzer 238,240
8564/65E Millimeter Spectrum Analyzers 238
85640A Portable Tracking Generator 240, 241, 248

8564E/65E Millimeter Spectrum Analyzers 240

85650A Quasi-Peak Adapter 325
8566B Option 462 dB Bandwidth 324
8566B Spectrum Analyzer 243
8566B/67A/68B Spectrum Analyzers 242

8566B/68B Option 462 Impulse Bandwidths 328
85671A Phase Noise Measurement Utility 238, 240,
248

85672A Spurious Response Measurement
Utility (New) 237,238,240, 248, 477
8567A Spectrum Analyzer 243

8568B Option 462 dB Bandwidth 324
8568B Spectrum Analyzer 243
85685A RF Preselector 325
85710A Digital Radio Measurement Personality 238,
240
85712D EMC Auto-Measurement Personality 231,
236
85713A Digital Radio Measurement Personality 232,
236
85714A Scalar Measurement Personality 231,
236,241
85715B GSM 900 Measurement Personality 232,
236,472,474
85717A CT2-CAl Measurement Personality 232, 236,
472,475
85718B NADC-TDMA Measurement Personality 232,
236,472,475
85719A Noise Figure Measurement Personality 231,
236,241
8571A/72A/74B EMI Receivers 324
85720B PDC Measurement Personality 462
85720C PDC Measurement Personality 232,236,
472,476

85721A Cable TV Measurement Personality
Software 231,236, 507,508
85721A Measurement Personality Card 507
85722B DCS1800 Measurement Personality 232,
236,472,474

85722B Option H19 PCS1900 Measurement
Personality 472,474
85723A DECT Measurement Personality 236,
472,474
85723A Opt HO1 DECT Measurement Personality 232
85724A Broadcast TV Measurement Personality 231,

236,512
85725B CDMA Measurement Personality 232, 236,
472,473
85726B PHS Measurement Personality 232,236, 462
85867A EMI Receiver Functions 324
85869PC EMI Measurement Software 324
85875A Conducted Commercial EMI Measurement
Software 323
85876A Radiated Commercial EMI Measurement
Software 323
8590 E-Series Spectrum Analyzers 233,234,
236,504
8590 Series EMC Analyzers 326
8590 Series Spectrum Analyzers 230
85901A Portable AC Power Source 91,248,508
85902A Burst Signal Trigger 248
85905A 75 W Preamplifier 508
8590E Series Spectrum Analyzers 24,199,233
8590L/92L Series Spectrum Analyzers 235,236
8591C Cable TV Analyzer (New) 504,507, 508
8591E Spectrum Analyzer 233,234,236

85921B Cable TV Data Management Software 508

8593E/94E/95E/96E Spectrum Analyzers 233,234,
236
85942A Video Signal Monitor 504,513
85950A HP CaLan 1776 Integrated Sweep
Receiver/Spectrum Analyzer 509
85951A HP CaLan 1777 Forward Sweep
Transmitter 509
85952A HP Calan 1777P Portable Forward
Sweep Transmitter 509
8595E Spectrum Analyzer 462
85960B HP CalLan 2010B SLM Plus 510

85961B HP Calan 3010B Sweep/SLM Plus 510
85962A HP CaLan 3010R Sweep/Ingress

Analyzer 511
85963A HP CaLan 3010H Sweep/Ingress

Analyzer 511
85990A Multicarrier Signal Generator 504,514
86060 Series Lightwave Switches 422
86120B Multi-Wavelength Meter (New) 49,428
86200B Scalar Detector, 50 Q 277
86201B Scalar Detector, 75 Q 277
86205A/07ARF Bridge 248,277,283, 284
86223B Attenuator Upgrade Kit 217
86224C IBASIC Upgrade Kit 277
86225A AM Delay Upgrade Kit, 50 Q 277
86225B AM Delay Upgrade Kit, 75 Q 277
86226C Firmware Upgrade Kit 277
86227C LAN Upgrade Kit 277
86228C FL/SRL Upgrade Kit 277
86380A Time Domain Upgrade Kit 286
86381A 1 Hz Source Resolution 286
86382B 20 GHz Performance Upgrades 286
86382C 40 GHz Performance Upgrade 286
86383C Upgrade Kit For HP 8757D 269
86384A/B/C Solid-State Switch RetrofitKits 286
86387B Mixer Measurement Upgrades 284
86389A/B Solid-State Switch Upgrade Kits 282, 284
8643A Synthesized Signal Generator 462
8643A/8644B High-Performance RF Signal

Generators 188, 200, 201
8645A Agile Signal Generator 189,217,218
8647A Economy RF Signal Generator 188,192, 193

8648A Option 1EP Signal Generator for

Pager Test (New) 53,192, 193, 486
8648A Option 1E2 Signal Generator 53,486
8648A Option 1E5 Signal Generator 53,486
8648A/B/C/D Economy RF Signal Generators 192,

193,188
8656B/8657A/B Economy RF Signal Generators 188,
194,195

8657A/B Option 022 0.3 GMSK Modulation Signal

Generators 188, 198
8657A/B Option H46 0.5 GMSK Modulation

for CDPD 198
8657D/J p/4 DQPSK Modulation Signal

Generator 188, 199, 462
8662A/8663A High-Performance RF Signal

Generators 188, 202, 203, 204
8664A/8665A/B High-Performance RF Signal

Generators 188, 200, 201
8702D/03A Lightwave Component Analyzers 48, 425
87104/6 Series Multiport Coaxial Switches 309
8711/12/13/14C RF Economy Network

Analyzers (New) 41,264,274,277

8712C RF Economy Network Analyzer 275
87130A Attenuator/Switch Driver 306
8713C RF Economy Network Analyzer 275
8714C RF Economy Network Analyzer 275
8719/20/22D Network Analyzers (New) 40, 264,

285, 286, 351
8719DU, 8720DU, 8722DU Upgrade Kits 286

8719DX, 8720DX, 8722DX Network Analyzers 286
8720D Series Microwave Network Analyzers 285,

286
87204/6 Series Multiport Coaxial Switches 309
87300 Series Directional Couplers 316
87302C/03C/04C Hybrid Power Dividers 316
8730A/87030A Tuner Analyzer 275
87405A Preamplifier 248,303
87415A/21A/22A Microwave System
Amplifiers 303
87510A Gain-Phase Analyzer 264



8751A 500 MHz Network Analyzer 264,273
8752C RF Network Analyzer (New) 264,278,279
8753D RF Network Analyzer 264,280, 284
8757 System Accessories 266, 267
8757D Network Analyzer 266-269
8757D Option 002 Power Calibration 267
8757D/E Scalar Network Analyzers 264-269
8757D/E Upgrade Kits 268
8757XC 20 GHz Coaxial Synthesized Scalar

System 269

8761/62/63/64/65A/B/C/D/F Coaxial Switches 308

8766/67/68/69K Series Single-Pole Multi-Throw

Switches 309
8770A/S Arbitrary Waveform Synthesizers 189, 216
8780A Vector Signal Generator 199
8782B Vector Signal Generator 199
8791 FASS (Frequency Agile Signal Simulator)

Models 7/11/21/100/200 189, 219, 220
8902A Measuring Receiver 228,229
8902S Measurement System 229
8903B Audio Analyzer 480, 481
8903E Distortion Analyzer 480, 481
8904A Function Synthesizer 146, 148,149
89203B CDMA Cellular Adapter 464
8920A/B/D RF Communications Test Sets ~ 460-462
8920B Option 800 RF Communications

Test Set (New) 52,461
8920D Dual-Mode Cellular Mobile Test

System 460-462
8920DT Digital RF Communications Test

System 460-462
8921A Cell Site Test Set 463
8921A Option 503 TDMA Cell Site Test System 51,

463, 464

8921A Option 603 CDMA Cell Site Test

System (New) 51,463, 464
8921D Dual-Mode Cell Site Test System 463, 464
8922A GSM Mobile Station Service Test

Set (New) 468,469
8922B GSM Base Station Test Set 468, 469

8922M GSM Mobile Station Manufacturing

Test Set (New) 468, 469

8922S GSM Mobile Station Service Test
Set (New) 468, 469
8923B DECT Test Set 470,471
8924C CDMA Mobile Station Test Set (New) 466,
467

89400 Option AYH Digital Video Signal Analyzer 506
89400A Vector Signal Analyzer 51,478
89410A DC to 10 MHz Vector Signal

Analyzer 249-252, 478,530

89411A 21.4 MHz Downconverter 252,478
89441ADC to 2.65 GHz Vector Signal

Analyzer 249-252, 478
89450A DMCA Radio Test Application

Personality 252,478
89451A Radio Test Personality 249,252,478
8970B Noise Figure Meter 300, 302
8970S/V Microwave Noise Figure Measure-

ment Systems 301, 302
8971C Noise Figure Test Set 301,302
8981B Vector Modulation Analyzer 227
8990A/91A/92A Peak Power Analyzers 293
8992A Digital Video Power Analyzer 505

9

9000 Series 700 Real-Time Computer Family 553
9000 Series 700 VXI Real-Time Embedded

Controllers 554
9000 Series Model 743rt 553
9000 Series V743rt 554
9122 Dual Flexible-Disk Drive 269
9211 Series Instrument Protection Cases 417,574,

575

9420A Interface Connection Assembly 568
9490 Mixed Signal LS Test System 522,523
970 Series of Handheld Multimeters 142
A
A2240A Option AMR Series 300 Model 362

Computer 269
B
B2771ARTAP for HP-UX s700/s800 545
B2774ARTAP for SUN SPARCstation 545
B2775A RTAP for IBM RS/6000 545
B2777ARTAP for DEC Alpha AXP 545
B3740A Software Analyzer 378,401
B4600A System Performance Analysis

Tool Set (New) 377
B4620A Software Analyzer for HP Prototype

Analyzer 378,401
C
C1405A/ABA DIN Keyboard 277
C2655A HP DeskJet 340 Printer 236
C2790A Ballast 564
C4549A HP DeskJet 680C Printer 236
E
E1010A/24A/27A/31A Board Test Curriculum 591
E1074A TestExec SL 61
E1123A Board Test Curriculum 591
E1288A + 24D Semiconductor Test Curriculum 591
E1343A 16-Channel, 3-Wire Multiplexer 71
E1344A 16-Channel T/C, 3-Wire Multiplexer 71
E1345A 16-Channel, 3-Wire Multiplexer 71
E1346A 48-Channel, 1-Wire Multiplexer 71
E1347A 16-Channel T/C, 3-Wire Multiplexer 71
E1351A 16-Channel, 3-Wire Multiplexer 71
E1352A 32-Channel, 1-Wire Multiplexer 71

E1353A 16-Channel, T/C 3-Wire Multiplexer 71
E1355A 8-Channel, 120 Q Strain Multiplexer 71
E1356A 8-Channel, 350 Q Strain Multiplexer 71
E1357A 8-Channel, 120 Q Strain Multiplexer 71
E1358A 8-Channel, 350 Q Strain Multiplexer 71

E1361A 4x4,2-Wire Matrix Switch 71
E1364A 16-Channel Form C (SPDT) General

Purpose Switch 71
E1366A Dual 1x4, 50 Q RF Multiplexer 71
E1367A Dual 1x4, 75 Q RF Multiplexer 71

E1368A 50 Q, 3-Channel Form C (SPDT)

Microwave Switches 71,306
E1369A Switch Driver 71,306
E1370A Step Attenuator/Switch Driver 71,306
E1383A VXLink 76
E1416A 294
E1431A VXI Measurement Module 537
E1432A/33A VXI Digitizer 56,583

Product Number Index

E1434A VXI Source/Amplifier Modules (New) 56,

537

E1442A 64-Channel Form C/A (SPDT) General

Purpose Switch 71
E1460A 64 2-Wire, 32 3-Wire, or 128 1-Wire

Multiplexer 71
E1463A 32-Channel Form C (SPDT) General

Purpose Switch 71
E1465A 16x16, 2-Wire Matrix Switch 71
E1466A 4x64, 2-Wire Matix Switch 71
E1467A 8x32, 2-Wire Matrix Switch 71
E1468A 8x8, 2-Wire Matrix Switch 71
E1469A 4x16, 2-Wire Matrix Switch 71
E1470A 60-Channel RF Cascade Multiplexer 71
E1472A/73A Six 1x4, 50 Q RF Multiplexer 71
E1474A/T5A Six 1x4, 75 Q RF Multiplexer 71
E1476A 64-Channel, 3-Wire Multiplexerz 71
E1483A VXLink 76
E1562A/B/C Storage modules 537
E1586A Terminal Panel 568
E1610A 34 Mb/s (E3) Line Interface

for E4200/E4210 451
E1612A 155 Mb/s Electrical Line Interface

for E4200/E4210 451
E1613A 6.3 Mb/s Electrical Line Interface

for E4200/E4210 451
E1614A 6.3 Mb/s Optical Line Interface

for E4200/E4210 451
E1616A 1.5/45 Mb/s (T1/T3) Line Interface

for E4200/E4210 451
E1619A 25.6 Mb/s (4B/5B) Line Interface

for E4200/E4210 451
E1662A 622 Mb/s (SONET/SDH) Optical Line

Interface for E4200/E4210 451
E1663A 52/155 Mb/s (SONET/SDH) Electrical

Interface for E4200/E4210 451
E1671A SONET/SDH Transport Overhead

Generator for E4200/E4210 451
E1672A SONET/SDH Transport Overhead

Receiver for E4200/E4210 451
E1676B 2.4 Gb/s SONET/SDH TOH

Analyzer (New) 446
E1693A 155 Mb/s ATM Generator

for E4200/E4210 451
E1694A 155 Mb/s ATM Receiver

for E4200/E4210 451
E1695A 45 Mb/s (T3) Line Interface

for E4200/E4210 451
E1696A 155 Mb/s (SONET/SDH) Optical Line

Interface for E4200/E4210 451
E1697A 155 Mb/s (SONET/SDH) Optical Line

Interface fo E4200/E4210 451
E1698A 100-140 Mb/s (TAXI 4B/5B) Line

Interface for E4200/E4210 451
E1725A Time Interval Analyzer 113-120
E1740A Time Interval Analyzer 113-120
E1741ATime Interval Analyzer 118
E1742A SONET/SDH Tributary Jitter Analyzer

Software 115
E1743A Computer Clock Jitter Analysis 115

E1744A Token Ring Jitter Analyzer Software 115
E1748A Synchronization Measurement

Software (New) 50,118
E1750A/52A Distribution Amplifiers 494
E2070C HP-IB Interface Product 76
E2071C HP-IB Interface Product 76
E2074B HP-IB Interface Product 76
E2075A HP-IB Interface Product 76
E2091D HP-IB Interface Product 76

Main entries are indicated by bold type.
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Product Number Index

E2094E HP-IB Interface Product 76
E2110C HP VEE for Series 300 58
E2111C HP VEE for Series 700 58
E2112C HP VEE for Solaris 58
E2120C/D HP VEE for Windows 58
E2165B BASIC Plus License to Use 59,60
E2300A Deluxe Test Lead Kit 144
E2301A Surface Thermocouple Probe 143
E2301A Surface Type K Thermocouple

Probe 143,144
E2303A Thermocouple Probe Adapter 143

E2304A Handheld Multimeter Carrying Case 143

E2305A Replacement Test Leads 143,144
E2306A Deluxe Test Lead Kit 143
E2307A Type K Thermocouple Bend

Temperature Probe 143,144
E2308A General-Purpose Thermistor Probe 143, 144
E2373A/77A/78A Handheld Multimeters 142,143
E2421A SOIC Clip Adapter Kit 111
E2422A Quad Clip Adapter Kit 111
E2445A User-Definable Interface 393
E2457A Pentium Processor Interface 397
E2460/2461/2462B Logic Analyzer Channel

Count Upgrade Kits 400

E2460AS 166XC to 166XCS Scope Upgrade 400
E2465A Preprocessor for PowerPC 604 (New) 46,

393,394
E2467A Preprocessor for APIC Bus (New) 46,395
E2469A 1660A/AS to 1660C/CS Upgrade Kit 400

E2471D 1670 Series Memory Upgrade Kit 400
E2479A Upgrade Kit 379,400
E2500B HP 8791 FASS Model 11 220
E2501A Radar Simulator Instrument-on-a-Disk

Software 220
E2507B/08A Multi-Fornat Communications

Signal Simulators 215-218
E2900A Data Generator Mainframe with

Internal Clock 410
E2901A Expansion Frame 410
E2902A 16 Kbit Strobe Module 410
E2903A 16 Kbit Data Module 410
E2905A 128 Khit Strobe Module 410
E2906A 128 Kbit Data Module 410
E2910A PCI Bus Exerciser 404,414,415
E2920 PCI Series (NEW) 414,415
E2920A Computer Verification Tools 404
E2925A PCI Exerciser and Analyzer Card (New) 47,

414,415

E2970A PCI Analyzer User Interface (New) 414,415
E2971A PCl Exerciser User Interface (New) 414,415
E3238S Scanning Signal Analysis System 254
E3351X Semiconductor Test Curriculum 591
E3472A Processor Probe 371
E3473A Processor Probe 371
E3477A Processor Probe for

PowerPC 603 (New) 46,371,372
E3490A Processor Probe 371,372
E3491A Pentium Processor Probe 371,372
E3492A Processor Probe 371
E3494A Processor Probe for

PowerPC 603 (New) 46,371,372
E3497A Processor Probe 371
E3610A/11A/12A Single-Output Bench

Supplies 176
E3614A/15A/17A Single-Output Power

Supplies 176
E3620A, E3630A Multiple-Output Power

Supplies 176

E3631A Triple Output 174

E3660A/61A/62A Rack Cabinets 562-564
E3663A/64A/65A Support Rails 564
E3668A/69A Feedthrough Panels 564
E366A Plain Shelf 564

E3720A VXl Interface Connector Assembly 568
E3722A Hinged Autoface Connector Assembly 568
E3815A/24D Semiconductor Test Curriculum 591

E3900A Keyboard Rack 564
E3904A Vectra SPU Rack Mount Kit 564
E3905A Rack Cabinets 562, 563, 564
E3910C PT502 High-Speed WAN Protocol

Tester 434
E4095C PT500 WAN Protocol Tester 434,434
E4100C PT540 Four-Part WAN Protocol

Tester 434,434

E4200B BSTS Form-7 Transportable Chassis 451
E4201A 2.048 Mb/s (E1) Line Interface for

E4200/E4210 451
E4203A 155 Mb/s Protocol Line Interface for
E4200/E4210 451

E4204A HSSI Line Interface for E4200/E4210 451
E4205A 155 Mb/s (UTO-5) Line Interface for

E4200/E4210 451
E4209B Cell Protocol Processor Module for
E4200/E4210 451

E4210B BSTS Form-13 Mainframe Chassis 451
E4211A SMDS Test Software for E4200/E4210 451
E4212A AAL Test Software for E4200/E4210 451
E4213A DX Test Software for E4200/E4210 451
E4214A UNI Signaling Test Software for

E4200/E4210 451
E4215A LAN Decoder Test Software for

E4200/E4210 451
E4216A Frame Relay Test Software for

E4200/E4210 451
E4219A Network Impairment Emulation

Module for E4200/E4210 451
E4226A MPEG-2 Protocol Viewer Software for

E4200/E4210 451

E4240C RTA Rack-Mount WAN Protocol Tester 434
E4310A Optical Time-Domain Reflectometer

Mainframe 421
E4311A 1310nm Single-Mode Module 421
E4312A 1550nm Single-Mode Module 421
E4313A 1310/1550nm Single-Mode Module 421
E4314A 1310nm Single-Mode Module 421
E4315A 1550nm Single-Mode Module 421
E4316A 1310/1550nm Single-Mode Module 421
E4317A 1310nm Single-Mode Module 421
E4318A 1550nm Single-Mode Module 421

E4319A 1310/1550nm Single-Mode Module 421
E4320A Virtual-Remote and Analysis Software 421

E4400A Analog Signal Generator 190, 191
E4420A Analog Signal Generator 190, 191
E4421A Analog Signal Generator 190, 191
E4422A Analog Signal Generator 190, 191

E4430A Digital & Analog Signal Generator 196, 197
E4431A Digital & Analog Signal Generator 196, 197
E4432A Digital & Analog Signal Generator 196, 197
E4433A Digital & Analog Signal Generator 196, 197

E445XA Rack Power Distribution Units 564
E4460A/61A/62A/63A Front Doors 564
E4466A/67A/68A/69A Tie Kits 564

E4480A CERJAC 156MTS SONET Test Set 449
E4487A CERJAC Series 31XE with DS3 only 442

E4502A/03A/04A Optical Switch 71
E4540A Distributed Network Analyzer Software 439
E4581A DS3port ATM Tester 443
E4583A OC3port ATM Tester 443

E4585A DS1port ATM Tester 443
E4586A DS3 NIU Card Plug-In 444
E4587A 1-Slot NIU Housing 444
E4588A 3-Slot NIU Housing 444
E4589A 12-Slot NIU Housing 444
E4592A Voice Frequency Testing Slide-In

Module for HP E4594A 435,436
E4594A T1 Test Advisor 435,436
E4595A CERJAC MTS LITE SONET Test Set 449
E4600 Series IV 320
E4604A Series IV OmniSys Design Suite 478
E4829A Cell/Traffic Generator/Analyzer 404
E4829B Parallel Cell/Traffic Generator and

Analyzer System 452
E4853A Generator, Analyzer Module 441
E4854A Dual Generator Module 441
E4859A Serial-Cell Generator and Analyzer

Entry System 441
E4859A Serial-Cell Generator/Analyzer 404

E4900 Series Spectrum Monitoring Systems 332
E4900B Spectrum Monitoring System, 1.8 GHz ~ 332
E4901B Spectrum Monitoring System,2.9GHz ~ 332
E4902B Spectrum Monitoring System, 26.5GHz 332

E4903B Central Site Controller 332
E4915A/E4916A Crystal Impedance
Meter (New) 342,345,358
E5000A PRML Bit-Error Analyzer (New) 43,354
E5050A Colloid Dielectric Probe 353
E5100A/B Network Analyzers (New) 270,271
E5180A Broadband Launch Pad (New) 49, 453
E5200A Broadband Service Analyzer (New) 49, 453
E5250A Low Leakage Switch (New) 527
E5320A General-Purpose MultiProbe Pod 384
E5321A High-Density MultiProbe Pod 384
E5322A High-Density MultiProbe Pod 384
E6000A Mini-OTDR (New) 48,421
E6271A MPEGscope ATM Test Application 54,515
E6276A MPEGscope DVB 54,515
E6334A (T1) Test Advisor (New) 50, 445
E6335A (E1) Test Advisor (New) 50, 445
E7548A SST Advisor (New) 437
ESG-1000A Analog Signal Generator (New) 39, 190,
191
ESG-2000A Analog Signal Generator (New) 39, 190,
191
ESG-3000A Analog Signal Generator (New) 39,190,
191
ESG-4000A Analog Signal Generator (New) 39, 190,
191

ESG-D1000A Digital & Analog Signal

Generator (New) 39,196, 197,479
ESG-D2000A Digital & Analog Signal

Generator (New) 39,196,197,479
ESG-D3000A Digital & Analog Signal

Generator (New) 39,196,197, 479
ESG-D4000A Digital & Analog Signal

Generator (New) 39,196, 197,479
H
H5425A-39A Datacom/Telecom Curriculum 591
H5443-48A Datacom/Telecom Curriculum 591
HP CalLan 2010B SLM Plus 510
HP Calan 3010B Sweep/SLM Plus 510
HP CaLan 3010H Sweep/Ingress

Analyzer (New) 511
HP Calan 3010R Sweep/Ingress

Analyzer (New) 511
HP-IB Interface 76



I
Interface Products 76
J
J06-59992A Time Interval Calibrator 125
J2300 64 kbps WAN Analyzer 435,436
J2301B T1 Internet Advisor 435,436
J2302B E1 Internet Advisor 435,436
J2306B Ethernet Undercradle for

J2301B or J2302B 435,436
J2309B Ethernet/Token-Ring Undercradle

for HP J2301B or HP J2302B 435, 436
J2522B Ethernet Advisor 435,436

J2523B Ethernet/Token-Ring Advisor 435,436
J2524A FDDl interface (with 32 MB buffer

memory standard) for HP J2522B,

HPJ2523B, HP J2301B, or HP J2302B 435, 436

J2527ATIMS Undercradle 435, 436
J2531A Internet Reporter for LAN 435,436
J2909A Internet Advisor ATM - DS-3/E3

Module and Software 435,436
J2911A Internet Advisor ATM - J2 Module

and Software 435, 436
J2912A Internet Advisor ATM - OC-3c¢/

STM-1 Module and Software 435,436

J2915A Internet Advisor ATM - DS-1/E1/
DS-3/E3/0C-3¢/STM-1 Software 435,436

J3306A Internet Reporter for WAN 435,436
J3307A Internet Reporter for LAN and

WAN 435,436
J3444A Fast Ethernet Undercradle 435,436
J3445A Fiber Interface for HP J3444A 435,436
M
MultiProbe System (New) 45,384
P
PT 500 WAN Protocol Tester 434
Q85026A Waveguide Detector 267,269
Q85104A Test Set Module 291
R
R/Q347B Noise Source 302
R85026A Waveguide Detector 267,269
RQ 8486A/D Power Sensors 299
T
TS-2000 Range of Communications Functional

Test Systems 450,520
TS-5430 583
TS-5450 Automotive Test System 520,583
TS-5470 Functional Test System 583
U
U85026A Waveguide Detector 267,269
UB5104A Test Set Module 291

V
V/1100/1200 Series Non-Volatile Memory/

Logic Test Systems (New) 55,522,523
V/85104A Test Set Module 291
W
\W8486A Power Sensor 299
W85104A Test Set Module 291
VA
Z2466A 4-4x16, 1-Wire Matrix Switch 71
Z2467A 8-1x16 1-Wire Multiplexer 71
Z2468A 32-Channel Form A (SPST) General

Purpose Switch 71
Z2469A 64-Channel Form A (SPST) General

Purpose Switch 71

Product Number Index

Main entries are indicated by bold type.
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How to Use this Catalog

Customer Support &
Table of Contents Complete Test Solutions  Financing

Easily find the major section of prod- See this section for information about HP offers you the optimum combination
ucts or systems that you need. Refer to the innovative, custom-designed, fully of leading technology, quality products
major sections by the number on the integrated, test and measurement sys- and systems, customer support, and
thumb tabs. Major sections and subsec-  tems available from Hewlett-Packard financing. See page 28. Additional con-

tions are listed throughout the contents  for 1997. HP is increasingly developing sulting and support services information
by page number. The contents of each these types of custom systems—small can be found on page 587. Additional
major section and additional references and large—that are tailored preciselyto information about financing and order-
are repeated for you on the first page of  clients’ needs and ensure optimum per-  ing products starts on page 596.

each section. See page 1. formance. See page 30.

HP% Site on the World
Products & Systems Wide Web New Products for 1997

The body of this catalog contains over HP’s Internet site offers you extensive, Hewlett-Packard introduces hundreds
10,000 new and existing test and mea- up-to-date information about all HP of new products each year. This full-
surement products from HP. Although product groups, including test and mea-  color section features 45 new products
not every HP product is included, you surement. Our world wide web (www)  from HP’s Test & Measurement
will find all relevant categories and site (http://www.hp.com/go/tmc97) is Organization for 1997. These exciting
references to other sources where expanding continually to include new and innovative new products reflect
needed. and additional information for your HP’s commitment to research and
convenience. For information aboutthe development investments. They also
The first page of each main section site’s contents See page 2. illustrate major technology and market
includes a table of contents for that sec- trends. See page 36.

tion, with references to other relevant
sections. At the beginning of most sec-
tions you will find overviews of indus-
try trends and recent developments.



Application &
Product Notes

The 1997 Catalog contains a compre-
hensive listing of Application and
Product Notes, all of which are avail-
able to you free. See pages 618—648. This
literature covers topics such as impe-
dence, modulation, and semiconduc-
tors, and provides information to help
you solve many test and measurement
problems. A completely updated list of
Application and Product Notes is avail-
able through HP’s website. See page 2.

Sales Offices

When you need an HP sales representa-
tive, refer to the complete list of world-
wide HP sales offices. Offices are listed
by country and include complete
addresses and phone numbers. If no HP
T&M office is listed for your country or
area, contact one of the headquarter
offices that are also listed. See pages
600—609.

Indexes

There are two indexes in this catalog.
The Subject Index references product
categories, key terms, applications, and
other useful information. See page 3.

The Product Number Index allows you
to find HP products if you already know
their product numbers. All new prod-
ucts for 1997 are identified. Page num-
bers in bold type indicate the main ref-
erences for that product. See page 16.

How to Use this Catalog

Symbols

&

This symbol identifies all new products
for 1997 throughout the general prod-
ucts and systems pages.

This symbol is used throughout the cat-

alog and identifies products that have
HP-IB (IEEE-488) capability.

g

HP

Instrument Drivers

This symbol is used throughout the cat-
alog and identifies products that sup-
port HP Instrument Drivers for easy
generation of test code.

This symbol identifies products that
include an HP interface for simplified
FTP and NFS LAN/WAN remote access
and control via an X11 window on a
computer display. This HP networked
user interface adds instrumentation
resources to client-server computing
systems, increases the capabilities of
existing network connections, and helps
maximize engineering productivity.
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In Memorium

In Appreciation
of David Packard

1912-1996

The life and career of David Packard in-
fluenced the lives of millions of people.
Hewlett-Packard customers enjoyed
innovative products; competitors found
an ethical and spirited rivalry. Visitors
to Monterey Bay Aquarium in California
learned about sea life, and critically ill
children found advanced medical
treatment at the Lucile Salter Packard
Children’s Hospital at Stanford.

The U.S. defense establishment experi-
enced new procurement innovations
during Packard’s years as Deputy
Secretary of Defense. He served on
several Presidential Blue Ribbon com-
mittees to improve efficiency of U.S.
government operations, and was a
member of the board of directors of
several leading U.S. corporations.

Packard’s national service was areflec-
tion of the company’s commitment to
public volunteerism, which he and part-
ner William Hewlett fostered at HP.
Packard supported numerous commu-
nity and philanthropic causes. He also
served as Chairman of the Board of
Trustees at Stanford University and
Chairman of the Palo Alto School

Board. Building on the technology
vision of Professor Frederick Terman
of Stanford University, Packard helped
make the region around Stanford one
of the world’s most exciting and chal-
lenging places to work.

But it was undoubtedly the technology
business community and the tens of
thousands of HP employees who bene-
fited most from Packard’s leadership
and humanity. A lasting legacy is the
organizational culture that he and
Hewlett instituted and refined, now
called the HP Way. The HP Way builds
ateam spirit and an ethical approach
to business relationships, offering

an open working environment that
inspires employee innovation and ser-
vice to customers. The HP Way and
Management by Objective, both credited
to Packard and Hewlett, are the subject
of many business school case studies
based on the success of the HP man-
agement style.

Since its founding in 1939, Hewlett-
Packard’s growth has paralleled the
development of the Test and Measure-
ment industry. As HP grew and diversi-
fied into new product areas, Packard

and Hewlett always insisted that
innovations meetreal user needs. The
current annual revenues of over $31.5
billion confirm that HP products con-
tinue to anticipate and meet those needs.
From the beginning, Packard and
Hewlett maintained a strong but
friendly rivalry with competitors. They
recognized that competition fostered
innovation, creating better technology
and product solutions. One of HP’s
toughest competitors was the late John
M. Fluke, who was also a personal
friend of Packard’s, dating back to the
1930s when they were engineers with
the General Electric Co.

Packard valued contributions in every
venture. His spirit lives on in the more
than one hundred thousand HP employ-
ees, their products and their services.
In areal sense, this catalog reflects the
test and measurement contributions of
his team. The thousands of HP products
described here empower engineering,
science and business to do a better job
and to enhance the future of our world.

We will miss this man. And we will
continue the traditions of quality, inno-
vation, and integrity that he inspired.



Bill Hewlett (right) and the late Dave Packard (left) are the founders of the

Hewlett-Packard Company.

The Hewlett-Packard Test & Measurement
Organization

The company that Bill Hewlett and
Dave Packard started in 1939 in a
garage in Palo Alto, CA offered size,
price and performance advantages in
its initial product, the HP 200A audio
oscillator. Today, the HP Test and
Measurement Organization (TMO) that
produces this catalog is the world’s
leading supplier of standard and opti-
mized test and measurement solutions,
including test systems, equipment,
instruments, accessories, components,
and services. Customers such as you
are the focus of the nearly 16,000 people
in HP TMO who produce the unmatched
variety of TMO hardware and software
products, as well as low-risk, broad
technology based, tailored test and
measurement solutions and professional
services.

As we enter our 58th year, Hewlett-
Packard Company is aleading global
manufacturer of computing, communi-
cations, and measurement products
and services recognized for excellence
in quality and support. HP has 110,800
employees and had arevenue of $31.5
billion in its 1995 fiscal year. We strive
to make a fundamental, positive differ-
ence to your firm’s business and to you
and your job performance. We are ac-
complishing this by continuing to grow

Hewlett-Packard’s Test & Measurement Organization: An Overview

our measurement, computation, and
communications capabilities. HP
endeavors to be increasingly flexible
and innovative in fashioning the timely,
effective, and affordable solutions you
need now and will need in the future.

Your single source for T&M solutions

The enormous depth and breadth of HP
TMO products and services allows you
to use Hewlett-Packard as a single
source, whether you need complete, in-
tegrated, expandable, and upgradeable
standard products or customized solu-
tions. In addition to standard products
and new details on custom test solu-
tions, this catalog includes products for
such important growing and/or emerg-
ing fields as telecommunications and
data communications networks, and
multimedia.

To best serve some applications, we
have established strategic alliances
with a select group of industry-leading
companies that share our dedication to
excellence in products and service.
Together, HP and its Channel Partners
are able to provide you with superior
turnkey solutions.

Open industry standards

Because open systems (systems in
which different manufacturers’ prod-
ucts can work in unison) reduce test
costs, time, and risk, HP takes a leader-
ship role in developing industry stan-

dards and in implementing many of
them. Among the many standards sup-
ported by HP TMO are VXI, Modular
Measurement Systems (MMS), HP-IB,
and SCPL

Atotal commitment to quality

HP employees uphold high standards
for performance, reliability, and ser-
vice, earning the company an honored
reputation for excellence. Continual re-
finements in responsibilities and proce-
dures have produced our comprehen-
sive Quality Maturity System (QMS),
which is dedicated to providing you
with the highest levels of satisfaction,
even as your needs change. The stan-
dards within HP’s QMS exceed the in-
tent of ISO 9000, the set of international
standards for quality management and
quality assurance.

Nearly all HP Test & Measurement divi-
sions and HP calibration laboratories
worldwide are ISO 9000 registered.
Selected laboratories are accredited to
ISO Guide 25. The integrity of the peri-
odic audits by independent experts re-
quired for continued ISO 9000 registra-
tion enables many customers to aug-
ment their internal quality systems
without costly audit teams. To make it
easier to put HP equipment immediate-
ly into service, we include an ISO 9000
compliant calibration certificate with
almost every new instrument.

In keeping with the scope and impact of
HP’s QMS, we are constantly working
to improve your overall HP experience.
This includes providing better, faster
service. For example, to answer ques-
tions, offer objective advice, and render
quick assistance, we continue to ex-
pand our call centers. To make updated
information—and much more—avail-
able to you 24 hours a day, we are
increasing the online services available
at HP’s site on the world wide web. And
to help you get significantly faster deliv-
ery of the products you order, we are
streamlining our production processes,
scheduling methods, and handling pro-
cedures—on a worldwide scale.
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Guide to Customer Support Services & HP Financing

Acquiring complete test and measure-
ment solutions has never been easier.
Hewlett-Packard offers a powerful,
first-class combination of technology,
products, support services, and buying
plans—all backed by the full resources
of aworldwide industry leader, all
based on a total dedication to quality
and excellence.

The pyramid diagram illustrates the
broad range of HP products and
services available to you. Your needs
are our highest priority. They are the
capstone of the pyramid, the focus
of everything we do. Our test and
measurement professionals will apply
all of the HP strengths appropriate to
your business situation to help you
acquire instrument and system solu-
tions that are ideal for your needs.

Custom configured systems

Some test and measurement situations
require variations of standard products
and systems. When needed, HP can
provide added functionality, tailored
performance characteristics, special
operating software, and modified
configurations. See pages 30 and 588.

Custom solutions

If standard or custom configured
products can’t meet your test system
requirements, HP can plan, design,
build, install, and support a custom
solution, using the best equipment and
software from HP and other quality
industry sources to ensure your com-
plete satisfaction. If you need complete
project management, HP project teams
will deliver your solutions on time and
on budget. See pages 30 and 588.

Professional consulting services
Skilled HP professionals are available
to supplement your resources—on an
as-required basis—in the planning,
development, and operational phases
of your test system. See page 587.

Customer Needs
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Test & Measurement
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Lightwave, RF, & Microwave

Automatic Board & Semiconductor Test

Worldwide Support

Video Test

Custom Configuration
Integration Services
Professional Consulting
Project Engineering
Installation Support

Hardware & Software Support

Asset Management

cation & Training

ublications

ite on the World Wide Web

ices & Distribution

Renting

Trade In

Refurbished Equipment
Consolidation Centers

The full strength and resources of Hewlett-Packard are behind every product we
sell, every service we provide, every customer we serve.

Installation support

To get your test system up and running
more rapidly and with fewer problems,
HP experts can assist in setup, installa-
tion, and initialization. See page 586.

Hardware support

HP repair and calibration services max-
imize the uptime of your HP products
and ensure consistently high levels of
measurement accuracy. Flexible ser-
vice plans and support options provide
fast, convenient repair and calibration
at your site or at service centers world-
wide. See pages 592 and 593.

Software support

You can get up-to-date information
and software for your HP test and mea-
surement solutions through response
center services, software updates and
notification services. See page 594.

Asset management

From simple inventory and data collec-
tion to comprehensive, long-term man-
agement of your equipment, HP offers
accurate, timely asset management
services you can trust, tailored to your
needs.

Education and training

Highly trained instructors with access
to the latest technology teach courses
in equipment operation, applications,
and hardware and software mainte-
nance. These classes, available world-
wide, can help you maximize the value
of your HP instrument and computer
products and systems, and can enhance
your staff’s efficiency and productivity.
See pages 590 and 591.

Free publications

HP offers a variety of customer sevices
free of charge, including hardware and
software manuals and other publica-
tions.Use this material to conduct prod-
uct searches, benefit from techniques
developed by experts, learn how to
maintain equipment, and more. See
page 611.

HP% site on the world wide web

To meet your information needs fast,

24 hours a day, and to provide unique
new support functions, HP has a site on
the world wide web. This online service
provides updated information on new
products and services, a calendar of
events, an application note index, and
more. See page 2.



HP Technology

HP has unmatched expertise in mea-
surement, computation, and commu-
nication. This proficiency results
from traditionally high investments
inresearch and development, as well
as from the knowledge, skills, and
dedication of thousands of employ-
ees. Advanced technology continually
flows from the HP Laboratory facility
in Palo Alto, California, and from the
R&D facilities at HP sites across the
U.S. and around the world. Your HP
solutions can incorporate state-of-
the-art hardware, software, and
problem-solving methodologies.

HP Products

This catalog details the over 10,000
new and existing HP test and mea-
surement solutions—an unmatched
range.The expanded Table of Contents
and the subject and product number
indexes help you quickly find the gen-
eral-purpose or application-specific
instruments or systems you need.

Support Services
Comprehensive HP support services
can assist you with every aspect of
finding and applying test and mea-
surement solutions.

Consolidation Centers

Efficient delivery of your order is an
HP priority. Our consolidation cen-
ters help ensure simultaneous and on-
time delivery of all the products you
order, regardless of how far those
products must travel to reach your de-
livery site.

Guide to Customer Support Services & HP Financing

Buying plans and order placement

With HP’s flexible financing options you can implement test and measurement
solutions when you need them, on terms tailored to your budget. Financing plans
even apply to multivendor systems containing non-HP products.

Sales offices and distributorships

You can obtain assistance in selecting
or configuring test and measurement
solutions from your local HP sales
office or distributorship. Calls are
routed to the person best qualified to
help you. Knowledgeable professionals
also provide current prices or formal
quotes. In many countries you can con-
tact HP Call Centers to locate the ap-
propriate sales or support organization.
See page 600.

Financing

HP offers financing instruments to USA
customers that schedule payments to
accommodate cash flow requirements.
Similar plans are available worldwide.
See page 596.

Leasing
The HP Lease is a 12- to 60-month plan
for USA customers that provides

attractive leasing terms and can include
fair market value purchase options.
Similar plans are available worldwide.
See page 596.

HP Call Centers

You can order products quickly by
phone. When the telephone icon
appears next to the price in the catalog,
itindicates that the product is available
for off-the-shelf shipment through HP
Call Centers. Toll free service is provid-
ed wherever feasible.

Renting

The HP EasyRent financing plan is
ideal for customers facing tight budget
constraints. It combines the low rate

of alonger-term financing plan with exit
options, to achieve the ease of a shorter-

term plan. Fair market value purchase
options are available. Similar plans are
offered worldwide. See page 596.

Trade-in Options & Refurbished Equipment
To help you maximize your equipment budget and keep your technology current,
HP offers several new trade-in options and a larger pool of refurbished equipment

than was previously available for sale.

New Unit :
Purchased TT=CES
New unit is Unit is traded in
purchased by by customer for
customer latest technology
Trade-in

Whether you want to trade in a single
instrument or a pallet of used equipment,
HP helps you take advantage of the
value of underutilized test equipment in
your inventory. Our new trade-in op-
tions, designed to make it easy for you
to stay competitive and upgrade to the
latest available technology, are continu-
ously available throughout the year.

Refurbished Equipment

High-quality, used equipment — refur-
bished by HP to our own rigorous
quality standard — is available with full

Refurbished

Unit is refur-
bished and
warranted by HP

High-quality,
refurbished
unit is resold

HP warranty and support. Any used in-
strument you purchase from HP has a
guaranteed support life of at least two
years — many have a support life up to

five years. You don’t need to worry about

obsolete products or parts — we’ll con-

tinue to provide support until the product

support life ends.

To learn more about HP’s new trade-up
opportunities and growing pool of high

quality, refurbished instruments, contact

your local sales office. See page 597.

For more information call:
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HP%s skills and experience can provide
superior solutions for your T&M needs

Businesses today strive to accomplish
more with less, while doing it better and
faster. Engineering staffing is low, even
as R&D schedules get shorter and pres-
sures increase to reduce cost and im-
prove quality. In test and measurement,
the challenge is to more accurately and
efficiently characterize components
and systems, measure performance,
verify design integrity, and ensure
consistent quality.

Due to this business environment,
many HP test and measurement cus-
tomers need more from their suppliers
than products. They need solutions—
quality solutions that meet specifica-
tions and are delivered on time and
within budget. T&M systems must be
flexible and scalable, backed by excel-
lent service and support. A range of
options helps produce optimum
decisions. Hewlett-Packard can meet
all these requirements, and does so
consistently.

Wide range of products and services
Innovative new and existing HP T&M
standard products include standalone
instruments and accessories; “rack-
and-stack” type system elements such
as HP-IB/IEEE-488 products; and mod-
ular platforms such as VXI and MMS
products. This unmatched span of
products gives customers exceptional
problem-solving flexibility.

Our extensive portfolio of standard
products also gives HP a solid founda-
tion from which to address the entire
custom engineering solution process

for companies with special needs. We
offer services ranging from consulting
to designing, building, installing, and
supporting turnkey test and measure-
ment systems.

Use our T&M expertise

On customer request, HP experts apply
their extensive knowledge of measure-
ment, computing, communication tech-
nologies, and products to abroad range
of activities. They can analyze require-
ments, determine test system specifica-
tions, plan schedules, design and
integrate systems, and install and sup-
port complete test and measurement
solutions.

Optimum equipment and software is
selected from HP and other pre-
eminent industry and third-party
sources to ensure performance and
quality. Projects have been successfully
completed for many corporations
worldwide.

Should you build your own test and
measurement system or contract with
an outside supplier?

Consider that by engaging HP
you can:

¢ Concentrate on designing and devel-
oping new products and applications

e Capitalize on the expertise of T&M
professionals

¢ Meet more aggressive development
schedules

* Optimize your processes

Choose the best; choose HP
Whether your test requirements are
small or large, simple or complex,
when you purchase a custom test sys-
tem from Hewlett-Packard, you:

¢ Choose the test and measurement
leader—the strong, knowledgeable,
reliable international supplier you
can trust

¢ Obtain unrivaled, in-depth expertise
and leadership in an ever-expanding
sphere of sophisticated measurement
system tools and technologies

® Meet your design requirements for
functional capability, growth, and
useability

¢ Implement a long-term support
strategy wherever your facilities are
located



Manufacturing Process Analysis helps
Northern Telecom optimize its test
strategy and reduce costs

The recent success of Northern Tele-
com (Nortel) in the communications
equipment market has been causing
testing challenges at its manufacturing
facility at Monkstown in Northern Ire-
land. Sales of a 155 Mb/s multiplexer
used in synchronous digital hierarchy
(SDH) systems were growing more
rapidly than expected, and production
volumes would soon exceed the capac-
ity of the functional test systems used
on the manufacturing floor. As Alan
Bowers, test technology manager at the
Monkstown site explains, “We were
very happy with the performance of the
test strategy that we had in place. The
final yields were good and we were
tracking the failure data to look for ar-
eas of process improvement. The pre-
dicted increase in volume, however,
shook us up. We could not simply add
more test capability.”

HP’s manufacturing and test expertise
broughtin

Bowersrecognized that several factors
might have caused the existing test
strategy to become quite inappropriate.
Rather than review the situation him-
self, Bowers wanted an expert indepen-
dent of Nortel to re-examine how the
SDH multiplexer was being tested.
Supported by the entire management
team at Monkstown, he asked Hewlett-
Packard to perform a Manufacturing
Process Analysis (MPA), a consulting
service that HP offers to all electronics
manufacturing companies. “It was our
perception of HP’s manufacturing
expertise that made it attractive to us,”
Bowers says.

Interviews and observations at all levels
During the analysis, HP consultants

visited Northern Telecom to gather data

and interview personnel from all levels
across the site. HP then worked to help
develop manufacturing test process

solutions that would contribute directly

to the achievement of the customer’s
business goals. At the end of the con-
sulting project, HP presented areport
that made recommendations in three

areas. What first caught Bowers’ atten-
tion, though, was HP’s observation that
excessive testing was being performed
on the SDH multiplexers. Comprehen-
sive test suites overlapped, and some
tests duplicated others. HP recom-
mended that Nortel concentrate on
optimizing their functional test imple-
mentation to reduce the amount of test-
ing undertaken.

Examining the quantity and quality of test
Bowers was impressed: “The HP review
underlined the fact that we have to look
at the quantity of test as well as the
quality. By budgeting the amount of test
time per product, and optimizing the
test routine to get the maximum quality
of test within that time, then we could
significantly reduce the number of
functional test systems we needed.”
After its test programs were examined
in detail, Nortel found many opportuni-
ties to reduce test time.

One HP recommendation was that as
much testing as possible should be
migrated back from functional test into

—

Complete Test Solutions

in-circuit process test. This led
Northern Telecom to add HP TestJet
technology to its HP 3070 board test
systems. Bowers reports that post
in-circuit test yields jumped from 85%
to 95% as aresult.

Overall, the Manufacturing Process
Analysis that HP performed made a
valuable contribution to Nortel’s test
strategy. Since the analysis, functional
test times have been reduced by about
25%, without compromising quality lev-
els in any way. This allowed the existing
installed base of functional test systems
to cope with the increased production
volume of SDH multiplexers. Northern
Telecom thus avoided the capital ex-
penses for additional test capacity that
might have been required.

This feature was condensed from an article first published
in the Jan/Feb 1995 edition of 7ZS7magazine.

7EST,aU.K. based publication that describes itself as the
‘European Test Industry Journal,’ reaches an audience of
test and manufacturing engineers and managers throughout
Europe. It is published by Inside Communications Ltd. of
London.

HP consultants helped Nortel reduce functional test times by about 25%, so manu-
facturing volume could be increased without adding test systems.
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Cost-effective HP support services help
Xircom meet ISO-9000 requirements

Xircom (Thousand Oaks, CA) develops
and manufactures a comprehensive set
of network access solutions for mobile
and remote personal computer users.
Its products give customers wired and
wireless connectivity to local area net-
works, corporate intranetworks, the In-
ternet, and other online services, from a
wide variety of remote locations, includ-
ing hotels, airports, and home offices.

As Xircom’s global presence grew, the
company’s management knew that
many customers, especially those in in-
ternational markets such as Asia, would
demand that Xircom become ISO 9000
certified. (ISO 9000 is the industry stan-
dard for quality assurance that covers
everything from R&D to manufacturing,
sales, and marketing.) To remain
competitive in its target markets, the
company had to become compliant.

As part of the ISO-9000 certification pro-
cess, Xircom needed to have all of the
test equipment in its Netwave Wireless
LAN business unit in Mountain View, CA
calibrated. The budget was limited, and
time was critical, due to ISO and inter-
nal funding deadlines. Xircom required
aknown vendor who could negotiate a
contract quickly and begin work imme-
diately. The company also sought a
single supplier with the flexibility and
creativity to develop a workable solu-
tion for all of its calibration needs for
manufacturing and engineering that fit
the budget parameters. Price and
quality of work were critical.

The original bid submitted by HP’s
Calibration Laboratory in Mountain
View for a standard calibration process
provided more service than Xircom’s
Netwave group required, and exceeded

By developing a program for calibrating only the specific instrument functions used
for product tests, HP saved Xircom thousands of dollars.

the budget. But because HP offers
customized services in addition to cus-
tomized equipment and systems, other
options could be explored. HP subse-
quently won the business by rapidly
negotiating a tailored calibration
program, one that could meet the cost
target and deadlines.

Calibrate only functions actually used
Aplan to calibrate only those instru-
ment functions pertinent to Xircom’s
Netwave wireless networking products,
rather than all of the test equipment’s
capabilities, was the key to helping the
customer lower costs and still meet the
technical requirements for ISO 9000 cer-
tification. This “calibrate where neces-
sary” approach reduced the required
number of calibration operations by up
to 50% on many pieces of equipment.
The inventory consisted of a wide range
of test equipment from HP and other
manufacturers, such as network analyz-
ers, function generators, oscilloscopes,
and power meters.

HP performed the calibration program
at the customer’s facility, working after
hours and on the weekend, so that test-
ing down time was eliminated on the
manufacturing floor and in the engineer-
ing lab. This saved Xircom time, and
several thousand dollars. Because HP’s
calibration laboratory in Mountain View
is ISO 9000 certified, there was no need
for Xircom to inspect the HP facility,
which saved more time.

The customized calibration process met
the ISO 9000 technical requirements,
and HP completed the program before
the deadline that ISO had imposed. Ac-
cording to Jerry Ulrich, Xircom’s former
chief executive officer and new presi-
dent of the Netwave Wireless LAN busi-
ness unit, “We were completely satisfied
with the project for anumber of rea-
sons. HP was very responsive to our
business needs and budget pressures.
Their solution was a creative, techni-
cally astute calibration plan that was im-
plemented with an absolute minimum
of interference to our normal opera-
tions. Overall, HP gave Xircom the exact
level of quality service needed, when
needed, and within budget.”



Automatic test system for high-power
semiconductor devices helps CEL improve
quality, reduce developmenttime

The custom automated HP test system rapidly tests CEL’s high-power transistors
during development, and facilitates trend analysis.

California Eastern Laboratories (CEL,
Santa Clara, CA) wanted to improve

the time to market for its high-power,
high-frequency solid-state devices,
which include Si Bipolar, Si MOSFET,
and GaAs FET transistors often used in
wireless transmission applications.

The company was testing the devices
manually, measuring gain, output power,
efficiency, intermodulation products,
and other parameters, then recording
the data, and loading it into a PC for
analysis. Tests had to be performed at
several frequencies and at different bias
points. The process was time consum-
ing, and a large amount of data had to be
analyzed.

CELrealized that if it could automate
the process of tuning, testing, and
characterizing the transistors during
development, major time savings could
be achieved. After defining its test
requirements, the company asked HP to
develop an automated system tailored

to meet those needs. CEL Vice Presi-
dent of Engineering Mark Burkett says
that HP was selected because of CEL's
excellent experiences with HP’s prod-
ucts and support, and because the
company felt that HP had the requisite
expertise and depth of resources.

HPATS: versatile, fast, and accurate

HP developed an automated High-
Power Amplifier Test System (HPATS),
the HP 85118A, to CEL's specifications.
This turnkey system can be quickly
adapted to test virtually any type of
high-power solid-state device. It's com-
posed of many standard HP instruments,
including a vector network analyzer,
frequency converter, synthesized
sweepers, power meters and spectrum
analyzers. An HP Vectra PC controls the
test system via an IEEE-488 interface.
HP worked with Symmetrix (Austin,
TX) to develop the software necessary
for automated rapid data acquisition
and analysis, using the HP Visual
Engineering Environment (VEE) for
Microsoft® Windows.

Complete Test Solution

The HPATS covers frequencies from 1.0
to 17.0 GHz. It can tune, test, and char-
acterize transistors with output powers
up to 150 W at lower frequencies, and
devices with output powers up to 25 W
at higher frequencies. Test capabilities
include a one-tone test in three stimulus
modes and a two-tone test in two stimu-
lus modes. All tests are automated, as is
data collection. The HPATS offers man-
ual mode operation, as well, so that
users can tune matching circuits while
monitoring the effects in real-time.

Faster tests; trend data, too

HP’s test solution has accelerated de-
velopment test time by a factor of six.
“The HPAT'S can rapidly and automati-
cally gather test data, which is then
transferred immediately to a database
for analysis. This system has improved
our time to market for these devices
dramatically,”says CEL’s Burkett.

The automatic test system also facili-
tates trend analysis. “We must build and
test new samples in an iterative
process,” Burkett states. “The database
stores data from previous samples,
making it is easy to see trends on the
screen quickly. This speeds up data
analysis and shortens overall product
development times.”

Burkett believes that automating the
test process has also had a positive
effect on test accuracy, while improving
engineering productivity. “The process
is automated, so there is less room for
human error. CEL gets good data on
every pass, and doesn’t have to recheck
measurement points. This helps us
improve quality, allows more efficient
use of engineering resources, and
further reduces product development
time,” he says. Commenting on CEL's
business relationship with HP, Burkett
says, HP works with us as a true partner”
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Common test architecture and global
test methodology cut Allen-Bradley’s

time to market

Allen-Bradley, a Rockwell Automation
business seeking to become the largest
industrial supplier in the world by the
year 2000, must get products to market
ahead of its competitors and provide
local support on a global basis. Stream-
lining the test design process plays a
critical role in its strategy for success.
As part of aplan to leverage its people
and resources more productively, the
company decided to stop building sepa-
rate, customized test equipment for
every product it developed. “We asked
HP to help us develop standard test
equipment, which is its core compe-
tency,”says Joe Saraniti, Quality Control
Director, “so we can spend time work-
ing on the actual test aspect of our prod-
ucts,which is our core competency.”

Allen-Bradley called on HP to create a
common test architecture that would
minimize the costs of testing products
and training personnel worldwide. HP’s
solution had to be able to expand along
with Allen-Bradley’s needs, be upgrad-
able, and be compatible with a list of
standard options that could be added as
required. The HP solution had to be
cost-effective as well. The combined
forces of Allen-Bradley engineers and

the HP program team delivered the first
test equipment and the accompanying
software environment in January 1994.
Many more systems have been installed
since then.

HP’s upgradable base system provided
increased functionality and included a
suite of standard options that could be
added as needed. The integrated hard-
ware/software test platform met and, in
many cases exceeded, Allen-Bradley’s
goals for reduced development time,
improved test engineering productivity,
and lower test development costs. The
test architecture also allowed standard-
izing the test development process at
Allen-Bradley’s multiple manufacturing
locations.

Development cycle cut by eight weeks
Allen-Bradley shaved eight weeks off of
the development cycle for products
tested on the HP platform. Overall, the
company experienced a 10% reduction
in development time the first year the
HP test platform was used, with a 40%
decrease claimed for a project in the
company’s Brazil plant. Allen-Bradley
predicts that the time each product
spends on the tester itself can be re-

duced by 50% because the HP test sys-
tem allows structuring tests for maxi-
mum efficiency and speed. Less time is
also needed for training, maintenance,
and support.

The HP test platform’s standard opera-
tor interface, fixturing and controls can
function at any of the manufacturing
sites. This eliminates the need to move
awhole piece of equipment, or dupli-
cate pieces of equipment, at the various
sites. Allen-Bradley can just move the
fixtures, which slide into the tester and
connect it to the product under test.

The ability to localize the HP test sys-
tem lets Allen-Bradley address the
needs of employees around the world
by providing on-screen instructions to
operators in their local language. The
common architecture enables remote
diagnosis over the phone to remote
plants where local support isn’t avail-
able. A universal test data format allows
collecting data from any manufacturing
site through a communication link for
easy monitoring and efficient analysis.

More competitive, responsive, agile
According to Roger Hartel, Allen-
Bradley vice president of quality: “The
productivity we gain from this test plat-
form allows us to be more competitive.
In addition, it helps us be more respon-
sive to customer requests and more ag-
ile than our competitors.”

Commenting on his experience with
HP, Hartel says, “They are an incredibly
capable company with a high degree of
integrity. They worked in partnership
with us instead of telling us what they
could sell us. HP found answers to
solve our problems; they didn’t repack-
age solutions for us.”

Because HP offers local support world-
wide,“HP is everywhere that Allen-
Bradley is,” notes Hartel. “And that is
important both to us and to our cus-
tomers.”

A common test architecture and standard
test methodology are the result of the
Allen-Bradley and HP alliance. Allen-
Bradley can now introduce products into
the global marketplace more rapidly.



The specially engineered products
and systems in this section illustrate
how Hewlett-Packard creates
innovative, fully integrated, test and
measurement solutions.

Chances are, you've relied on HP as
atest and measurement supplier for
years. Why not consider us for your
custom T&M solutions as well? We
can be your most knowledgeable
outside resource by providing you
access to our broad base of measure-
ment instrumentation, computer,
and communication system knowl-
edge and experience. The companies
highlighted in the section, and many
others, have benefitted from letting
HP help them solve their difficult
challenges.

For additional details on how you
can take advantage of HP’s expanded
custom engineering and consulting
services, see pages 586 and 594.

Complete Test Solutions

Awise choice, HP professional
consulting and engineering services

Let HP’s expert consultants assist you with your test and measurement activities
whenever needed—for example, when you lack the internal engineering resources.

HP offers professional resources—
skilled, dedicated men and women—
to supplement your resources. You can
trust them to assist you with as many of
your system development and opera-
tional phases as necessary.

Our worldwide staff includes field- and
factory-based experts in low- and high-
frequency measurement and high-
speed data acquisition system
designers; communication, network-
ing, and computer solution experts;
project managers and specialists;
manufacturing process experts; field/
factory authorities; and experienced
teachers and trainers. Their common
goal is to meet your T&M related busi-
ness needs in the best possible way.

Because HP consultants have diverse
knowledge and expertise, they provide
awide range of professional services.
You can enlist their help to:

¢ Evaluate your development and
manufacturing processes

¢ Perform feasibility studies

¢ Determine T&M system requirements

¢ Manage complete test projects

¢ Provide advice on manufacturing and
test processes

¢ Obtain information on industry and
technology developments

® Develop hardware and software

e Train your operators, programmers,
and maintenance personnel

¢ Support and maintain your T&M systems
And more!
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The exciting new products in this sec-
tion of the catalog offer you important
new capabilities and enhanced bene-
fits. They reflect the wide scope of HP’s
research investments and underscore
an unwavering commitment to meeting
your changing test and measurement
needs with continually improved
instruments, systems, software, and
services.

Among the characteristics and trends
illustrated by the new products in this
section are the following:

Greater affordability—increased value,
with nothing left out, has been achieved
through improved designs, patented
measurement techniques, higher inte-
gration, and efficient manufacturing.

Ease of use—one-button test capabilities
boost efficiency and make sophisticat-
ed HP instruments simple to operate,
and improved graphical interfaces help
you achieve results faster.

Breakthroughs—unique solutions to
long-standing problems have been
developed by HP engineers, continuing
alegacy of product innovations.

Higher performance—new, extended
performance limits permit insights into
problems that were previously impossi-
ble to analyze.

More powerful methodologies—new,
advanced troubleshooting techniques
let you analyze problems with unprece-
dented speed.

Modularity—modular test solutions give
you greater measurement flexibility
with considerable economy—a combi-
nation that offers value now and in the
future.

Faster test speeds—higher measure-
ment thoughputs increase productivity
in both engineering and production
environments.

Improved data-analysis capabilities—
new HP instruments make it easier than
ever to complete the entire test and
measurement task, including data anal-
ysis and report preparation.

Upgradability—the flexible architec-
tures used in many HP instruments
enable timely software performance
and feature upgrades, extending the
equipment’s useful life, and safeguard-
ing capital investments.

Portability—many new HP analysis
instruments are exceptionally small
and lightweight, so they are easily
carried to the problem site for efficient
troubleshooting.

Application-specific solutions—HP now
has an expanded capability to support
the complete test engineering solution
process, from consulting services to
fully configured test systems, and offers
more standard products optimized for
applications such as data communica-
tions and video.

More products, more solutions

HP, the worldwide test and measure-
ment leader, offers you the industry’s
most extensive, most trusted line of
standard and custom solutions. The
new products for 1997 build on a vast
base of existing products. To obtain a
more complete picture of how HP prod-
ucts and services can help you, please
refer to the main product section,
which begins on page 57. If you need
additional information on a specific
application, contact your HP sales
representative.



Easily view mixed signals
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The HP 54645D mixed-signal oscilloscope (MSO) enables you to see the complex
relationships between analog and digital signals on one instrument.

Created for engineers and other techni-
cal professionals who design and test
electronic devices based on mixed-sig-
nal technology, the HP 54645D mixed
signal oscilloscope is anew category

of instrumentation. It enables you to
easily view the complex relationship of
amixed-signal system’s analog and
digital operation on one oscilloscope
display using familiar oscilloscope-like
controls. This mixed-signal oscillo-
scope (MSO) features 16 logic channels
seamlessly integrated into its acquisi-
tion and control systems, which means
that you don’t have to think about the
instrument’s block diagram to effective-
ly apply it to your situation. For exam-
ple, you can trigger on arising or falling
edge on any of the MSQO’s 18 channels.

The HP 54645D MSO is based on HP’s
new MegaZoom technology. Thisis a
multiprocessor architecture that offers
the power of deep memory without the
limitations of previous deep memory
oscilloscopes. MegaZoom provides a

very deep 1 MB of memory behind both
scope channels and up to 2 MB behind
each logic channel, while maintaining
ahigh-speed low dead time display and
instantly responsive controls. The pan
and zoom operation is fast and easy.
And, MegaZoom isn’t amode that is en-
gaged in special situations, it works
constantly.

Other product highlights include:

¢ Dual channel 100 MHz scope with
200 MSa/s

¢ 16 logic timing channels with 400 MSa/k
on 8 channels and 200 MSa/ on 16

* Powerful triggering

¢ 5 ns peak detection on all channels

Specifications—see page 84
For more information call the

HP Test & MeasurementCall Center
See inside back cover
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Color display boosts
scope usability

Color coding the traces on the screen
of the dual-channel HP 54616C makes it
easy to recognize events at a glance.

Based on the popular monochrome
HP 54616B scope, the new HP 54616C
incorporates a friendly, analog-style
interface and a flat-panel color display
screen. It allows you to specify wave-
form colors and other data so you can
identify and interpret the information
you need quickly. Your attention
remains focused on the problem at hand,
rather than the scope. Color-coded
traces make troubleshooting and
debugging faster and easier, enhance
productivity, and help minimize the
possibility of mistakes.

The affordable HP 54616C provides fast
front panel response. Commands are
executed instantly. With a 2 GSa/s sam-
ple rate and 5K memory depth, the
scope catches waveform variations and
narrower-duration events many other
scopes miss. A 1 ns peak detect capabil-
ity keeps the sample rate no lower than
1 GSa/s on all sweep speeds. Even at
5s/div, an event 1 ns wide is displayed.
Storage for up to 16 scope setups saves
time and eliminates resetting controls
manually for repeated tests.

Specifications—see page 85
For more information call the

HP Test & Measurement Call Center
See inside back cover
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Deep memory enhances dual-channel scopes
problem-solving capabilities
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The HP 54645A dual channel oscilloscope incorporates HP’s MegaZoom technology,
which facilitates the viewing of events that are widely sepatated in time.

With today’s mixed-signal and digital

systems, an oscilloscope is often limit-
ed in its ability to produce needed wave

form displays because the events of

interest are widely separated from the
trigger event, or contain both high- and

low-frequency information that must
be observed simultaneously. But not

with the HP 54645A. This general pur-
pose troubleshooting scopegives you

the added advantage of deep memory.

With a traditional shallow memory
scope, the sweep speed is reduced to
view the low-frequency information.
But with a deep-memory HP 54645A

scope, speed is not greatly decimated.

HP’s MegaZoom technology offers a

The HP 54645A oscilloscope also

has powerful glitch triggering. You can
trigger on a glitch that is less than
aspecified width, or on a pulse that is
greater than or within upper and lower
pulse-specified width limits.

Other product highlights include:
¢ Dual channel 100 MHz scope with
200 MSa/s
¢ 1 MB of memory per channel
¢ 5nspeak detection

Specifications—see page 88
For more information call the

HP Test & Measurement Call Center
See inside back cover

deep memory scope that is ideally suit-
ed for everyday use, is easy to use, and
has a high-speed, low dead time display
with instantaneous control panel
response. Pan and zoom operation is
simple and straightforward. And,
MegaZoom isn’t amode that is engaged
in special situations, it works constantly.

Meet electromagnetic
immunity standards

The HP 84310A ensures compliance
with electromagnetic immunity test
standards.

The new HP 84310A immunity test
systems are designed to perform tests
according to the European EMC
Directive. Systems provide uniform
field-strength and voltage calibrations,
accurate field strength monitoring,
and predefined test setups that mini-
mize your startup time.

The test systems can be custom
configured to generate radiated field-
strengths for compliance tests over a
frequency range of 26 MHz to 4 GHz.

A calibrated uniform electromagnetic
field can be established over a 1.5 m® at
a3 m test distance from the transmit-
ting antenna.

Conducted immunity test capability
can be added to HP 84310A systems to
test a wide range of products. System
hardware, software, and accessories
can generate test signal levels over the
frequency range of 150 kHz to 230 MHz.

Specifications—see page 329
For more information call the

HP Test & Measurement Call Center
See inside back cover



Power supplies measure
currentsto pA levels

These power supplies simplify tests of
portable, battery powered products.

The HP 6630 series (100 W, 20/50/100 V)
and the HP 6612B (40 W, 20 V) system
dc power supplies offer a precision low-
current measurement capability, down
to microampere levels. As aresult,
these high-performance power sources
meet difficult production test challenges.
Applications include the production
testing of portable products such as cel-
lular phones, mobile radios, and lap-top
computers. The supplies allow accurate
tests of idle or battery-saver standby
modes of operation, and can be used to
determine the length of time a product
will operate before the battery has to be
replaced or recharged.

Economical HP 6630 series and

HP 6612B power supplies are flexible,
one-box power test solutions. They
simplify system integration, save test
setup time, ease programming, and
conserve test bench space.

Specifications—see page 165
For more information call the

HP Test & MeasurementCall Center
See inside back cover
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Flexible, affordable RF digital
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The HP ESG series signal generators are more affordable and offer
a flexible architecture, excellent performance, and high reliability.

The new HP ESG series of digital and
analog RF signal generators offer excel-
lent in-channel performance with supe-
rior quality and reliability at an afford-
able price. The first in anew generation
of signal generators, they provide a
cardcage architecture, downloadable
flash ROM, excellent frequency and
level control, and wide modulation
capabilities. They are perfectly suited
to meet the demanding requirements of
today’s receiver test, component test,
and local oscillator applications.

Besides superior analog performance,
the HP ESG-D series offers the digital
modulation features required for the
development and testing of RF digital
communications systems. The option
1EH (digital modulation generator) pro-
vides GMSK and w/4 DQPSK modula-
tion formats, and the protocol required
to meet GSM, NADC, PDC, and PHS
receiver test requirements.

The excellent modulation accuracy and
stability offered by the HP ESG-D series
allows you to precisely characterize a
receiver that requires digitally modulat-
ed signals. With better than 2 % rms
Error Vector Magnitude (EVM) for w/4
DQPSK signals, and better than 1.5%
rms global phase error for GMSK sig-
nals, these signal generators minimize
measurement uncertainty.

Specifications—see page 190
For more information call the

HP Test & MeasurementCall Center
See inside back cover
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Low-noise, high-output
signal sources

These new signal sources combine preci-
sion, versatility, and flexibility.

Operating at frequency ranges from

10 MHz to 50 GHz, these new signal
sources deliver state-of-the-art perfor-
mance for aerospace defense, satellite
test, microwave communications, and
automotive electronics. Numerous
options give you the flexibility to
customize the performance you need
cost effectively. The HP 8360 series
combines the excellent frequency reso-
lution, level control, signal purity, and
modulation capabilities of a high-per-
formance synthesized signal generator
with the speed and convenience of a
sweep oscillator. Exceptional perfor-
mance for receiver and receiver-
component testing characterize the
HP 8360L series synthesized swept CW
generators.

Models offer compatibility with a
variety of HP sources and easy mainte-
nance, and work with standard
programming language. They can also
be customized with a step attenuator,
1 Hz frequency resolution, fast pulse
modulation', a synthesized internal
modulation generator', and a blank
front panel for automated test
applications.

Specifications—see page 209

FFor more information call the
HP Test & Measurement Call Center
See inside back cover

! Modulation capabilities are available on the HP 8360B
Series only.

Microwave network analyzers for
tough measurement problems

Get a high-performance HP network analyzer at an affordable price.

The HP 8719D, 8720D, and 8722D vec-
tor network analyzers (VNAs) offer
built-in source, receiver, and S-parame-
ter test set covering frequencies from
50 MHz to 13.5, 20 or 40 GHz. With their
built-in, 3.5-inch disk drive and serial/
parallel ports, you’ll benefit from im-
proved data handling, higher accuracy,
faster sweep speed, and built-in test
sequencing automation.

Compact, economical, and easy to use,
the HP 8720D family provides accurate,
fast tests of microwave filters, ampli-
fiers, mixers, multiport devices, and ca-
bles in coaxial and noncoaxial environ-
ments, such as waveguide, in-fixture,
and on-wafer. These network analyzers
are an ideal choice for cost and space-
conscious engineers in research and de-
velopment, manufacturing, incoming
inspection, or quality assurance.

The HP 8720D series network analyzers
offer remarkable performance at an af-
fordable price. The integrated source is
fully synthesized, even while sweeping,
and provides stability and accuracy,
typically within 10 ppm. Yet the sweep
rate is extremely fast: measurement
update times are typically about 1 ms
per point. Frequency resolution is 1 Hz
standard for accurate measurements
of narrowband or long-delay devices.

Specifications—see page 285
For more information call the

HP Test & Measurement Call Center
See inside back cover



Economical, powerful
RF network analyzers

The HP 8711C economy network
analyzer family offers speed, accuracy,
and versatility.

The HP 8711C family of RF economy

network analyzers provide speed, accu-

racy, and measurement versatility in a
compact, integrated instrument for
high-volume RF component manufac-
turing, inspection, and maintenance.
Anintegrated, synthesized source and
transmission/reflection test set enable
complete swept frequency characteri-
zation of RF components with a single
connection. For testing narrowband

devices, the internal synthesized source

provides a fast (50 ms/sweep), stable
(1 Hzresolution) stimulus. Specified
device characteristics are calculated
and displayed in real time. Eight mark-
ers per channel, marker search, track-
ing, bandwidth, and a variety of math
functions speed component testing.

The optional TCP/IP-compliant
Ethertwist LAN interface can distribute
test parameters, test line limits, and
custom interfaces to all test instru-
ments on your production line, as well
as gather test data for trend analysis
and quality improvements.

Specifications—see page 274
For more information call the

HP Test & Measurement Call Center
See inside back cover
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Circuit Envelope simulator analyzes
high-frequency modulated signals
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The HP 85148A excels with modulated and transient signals, for efficient and
accurate analysis of communications and radar circuits and subsystems.

The HP 85148A Circuit Envelope
simulator lets engineers accurately and
efficiently analyze sophisticated
modulated signals in complex communi-
cation circuits. Using a patent-pending
hybrid technology, the HP 85148A com-
bines the advantages of time-domain and
frequency-domain techniques. Unlike
SPICE or harmonic balance, this tech-
nology is best suited for circuits with
transient or modulated RF or high-
frequency carriers.

The new technology lets designers see
how a circuit affects the modulation di-
rectly. They can also view the spectrum
of amodulated signal around a carrier
(and its harmonics), as well as ampli-
tude, phase, and frequency versus time
waveforms. Simulation speed is orders
of magnitude faster than SPICE.

The Circuit Envelope simulator effi-
ciently analyzes the spectral regrowth
or adjacent-channel power leakage
generated by an amplifier or mixer
circuit, oscillator turn-on amplitude and
frequency versus time, and subsystem
simulation with digitally modulated
carriers. The HP 85148A is also an
excellent tool for simulating the
transient responses of RF feedback
loops, such as AGC and PLL circuits,
where alow-frequency transient signal
must be simulated along with a high-
frequency RF signal.

Specifications—see page 320
For more information call the

HP Test & Measurement Call Center
See inside back cover
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Control MMS witha PC

Control an MMS system from a local PC
with the HP 70207A display.

The new HP 70207A PC display for MMS
provides complete manual control of
any MMS asset from a local PC. It con-
sists of a MSIB interface board, soft-
ware, and cables. Combined with a PC,
it opens new windows into controlling
test system assets.

The HP 70207A implements the display
protocol as defined in the MMS specifi-
cations issued by the MMS consortium.
This ensures operation with any MMS
instrument that supports a manual
interface. No instrument firmware
upgrade is required, regardless of when
the instrument was produced.

Taking advantage of the Windows® 95
multitasking environment, test system
software can share a controller with the
HP 70207A and provide the operator
with visual feedback of how the test is
proceeding. Direct instrument control
from the PC controller simplifies
system troubleshooting.

Specifications—see page 67
For more information call the

HP Test & Measurement Call Center
See inside back cover

Cost-effective crystal testing solution

-

New HP CI meters accurately perform crystal testing.

The HP E4915A and E4916A wide-
frequency (1 to 180 MHz) crystal
impedance (CI) meters use the trans-
mission PI-network method to accu-
rately measure the basic characteristics
of crystal resonators: resonant frequen-
cy (Fr), resonant crystal impedance,
and equivalent circuit parameters.

The low-cost HP E4915A CI meter has
crystal and spurious measuring modes
and is for simple testing applications.
The enhanced HP 4916A handles more
complex test needs. It offers a variable
output power capability, an added
drive-level-dependency (DLD) measur-
ing mode with evaporation monitoring,
filter, and more. Both instruments have
ameasurement speed of 125 ms/device.

When Options 001 (an impedance
probe) and 010 (an LCR measurement
function) are added, the HP E4916A can
also function as alow-cost 1- to
180-MHz LCR meter with a basic accu-
racy of 3 percent, sufficient for many
high-frequency applications.

Specifications—see page 345
For more information call the

HP Test & Measurement Call Center
See inside back cover



Quick PRML bit-error
analysis

The HP E5000A uses the PRML
signal processing method for real-time
bit-error measurements.

Bit-error measurement is a popular but

very time-consuming technique for data

storage evaluation. The HP E5000A
greatly improves the evaluation pro-
ductivity of data storage drive/head/
media developers by allowing them to
perform real-time bit-error measure-
ments for data storage equipment using
the PRML signal processing method.
This method significantly improves
evaluation productivity compared to
the conventional bit-error evaluation
using computer simulation.

The HP E5000A covers an 8 to 60 Mb/s
datarate (100 Mb/s optional) and has
unique features, including flexible
PRML channel setting, various modula-
tion support, trellis edit, 16 tap pro-
grammable transversal filters, real-time
bit-error analysis, and multipulse train
function. The tester provides efficient
evaluations of PRML for digital-VCR,
and DDS-DAT data storage equipment,
as well as optical disks and HDDs.

Specifications—see page 354
For more information call the

HP Test & Measurement Call Center
See inside back cover
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Easy-to-use LCR component measurement tools

The HP 4263B, 4338B, and 4339/49B LCR meters offer improved usability and
expanded application coverage.

HP’s new “B” model meters (HP 4263B,
4338B, 4339B, and 4349B), allow easy,
accurate evaluations of components,
such as capacitors, inductors, trans-
formers, and electro-mechanical
devices. Based on popular “A” versions,
they provide improved usability and
expanded application coverage for the
same price as the earlier models. All
new meters have a backlighted LCD
panel that greatly improves display
quality and ease of use. To eliminate
measurement misreadings and to speed
the datareading process, unneeded
digits can be blanked, leaving only
three or four digits displayed.

The HP 4263B LCR meter now offers
5mV step test signal resolution (20 mV
to 1 V) and a test voltage-and-current
monitor function. A combination of
these features facilitates testing of
level-dependent devices, such as core
inductors.

The new contact check function in the
HP 4338B milliohm meter improves test
reliability, especially for automation

in component manufacturing. This milli-
ohm meter is ideal for testing electro-
mechanical components.

A wide measurement range, up to

16 x 10C) (ohms), can be tested with
HP 4338B’s high-resistance meter.

A new time-count function displays the
remaining time when executing pro-
gram sequence measurements. The
four-channel HP 4349B allows testing
of insulation resistance of four capaci-
tors or other devices simultaneously at
fast speeds.

Specifications—see page 359
For more information call the

HP Test & Measurement Call Center
See inside back cover
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Third-generation logic analysis system frame

Improvements incorporated into the HP 16500C mainframe allow you to assemble a
more comprehensive set of logic analysis capabilities at a lower cost.

The HP 16500C logic analysis system
frame provides five slots for measure-
ment modules. An optional HP 16501A
expansion frame adds five additional
slots. Measurement modules available
include general-purpose state and tim-
ing analyzers with memory depth up to
2 M samples, timing analyzers up to

2 G samples/s, oscilloscope modules
with bandwidth up to 500 MHz, and a
200 M vector/s pattern generator. The
HP MultiProbe system enables you to
attach analog scope probes to hundreds
of pins on fine-pitch surface-mount ICs
simultaneously. Twisted-pair and coax
LAN connections are now a standard
feature of the HP 16500C.

A target control port, new to the

HP 16500C, allows users to remotely
reset a target system, activate interrupt
lines, or set counters. And a Centronics
parallel printer interface makes it possi-
ble to use inexpensive, readily available
printers with the HP 16500C.

Specifications—see page 379
For more information call the

HP Test & MeasurementCall Center
See inside back cover

Solve difficult debugging
problems

State and timing analysis cards for
HP 16500 series logic analyzers now
have a 2M deep acquisition memory.

The HP 16555D and 16556D logic
analyzer cards help software and hard-
ware digital designers trace widely
separated cause-and-effect problems
and perform deep-crash analysis for a
wide range of debugging tasks on
general-purpose and high-performance
microprocessors.

Each HP 16555D and 16556D card
provides 68 channels with 2M of acqui-
sition memory behind every channel.
With the HP 16556D, users can connect
five cards to create a wide 340-channel
logic analyzer. Three HP 16555D cards
can be connected to provide a 204-
channel logic analyzer with a maximum
state speed of 110 MHz. In half-channel
timing mode, both the 16555D and
16556D provide an acquisition memory
depth of 4M. At a 4-ns sample rate, you
can capture 16 ms of measurement data.

Specifications—see page 380
For more information call the

HP Test & Measurement Call Center
See inside back cover



Easy probing of surface-
mount devices

Simultaneously connect active scope
probes to all pins of fine-pitch, surface-
mount ICs.

The HP MultiProbe system allows you
to connect high-performance, active
oscilloscope probes to all pins of fine-
pitch, surface-mount ICs at once, with-
out soldering. Then you can view any
two selected signals on the scope dis-
play of your HP 16500C logic analysis
system by simply turning a knob.

With all the pins connected, an

HP 16500C logic analysis system with
the HP 16533A or 16534A scope mod-
ules lets you select signals by the name
you assigned to them. Any standalone
oscilloscope can also be used with the
HP MultiProbe system.

The HP MultiProbe pods provide a
secure and reliable connection to the
device under test. Multiple grounds are
made on each side of the package to
enable high-quality signal integrity
measurements.

Specifications—see page 384
For more information call the

HP Test & MeasurementCall Center
See inside back cover
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Benchtop analyzers provide deep memory

developers solve the difficult problems.

The HP 1670D series of benchtop logic
analyzers offer deep acquisition
memory and an Ethernet LAN interface
at alow price. With 1M sample of
acquisition memory you now have the
capability to trace long periods of code
execution to find troublesome highly
elusive problems.

Once, debugging software meant
endless paper trails and hours spent in
the hardware lab. The HP 1670D series
logic analyzers provide LAN connectivi-
ty so you can easily share information
and operate the logic analyzer from
your own workstation or PC. The LAN
interface makes it possible to directly
correlate disassembled state listings

with source code listings written in C
and other high-level languages.
Program symbolics can also be down-
loaded to the logic analyzer via LAN for
inclusion in state listings.

Models in the HP 1670D series have up
to 136 channels of 100 MHz state and
250 MHz timing analysis with up to 1 M
of acquisition memory depth.

Specifications—see page 390
For more information call the

HP Test & Measurement Call Center
See inside back cover
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Distributed emulation for
the PowerPC 603/603e

HP supports the latest processors,
including the PowerPC 603/603e.

By accessing a chip’s debug pins, HP’s
processor probes provide in-circuit
software debugging for software devel-
opers who write code for embedded
systems that use PowerPC 603/603e
microprocessors.

Using the on-board debug capability
built into the chips, the HP processor
probes provide high-speed code down-
loading, set breakpoints, enable access
to memory and register displays, and
allow you to modify memory contents.
Control program execution by single-
stepping through the code, setting or
modifying breakpoints, or running the
code at full speed in the target system.
You can also execute individual
portions of code to ensure the proper
operation of the associated hardware.

The processor probes connect your tar-
get system through a 16-pin dedicated
connector and are controlled over your
LAN. When combined with an HP logic
analyzer, an HP preprocessor, and the
HP Software Analyzer, the probes pro-
vide a coordinated debugging solution
that includes logic analysis with source
code reference, timing measurements,
and run control.

Specifications—see page 370
For more information call the

HP Test & Measurement Call Center
See inside back cover

Preprocessor supports
PowerPC 604 devices

With the HP E2465A you can efficiently
analyze PowerPC 604 system problems.

For designers working with the PowerPC
604 microprocessor, HP’s new prepro-
cessor simplifies connection of an

HP logic analyzer to PowerPC 604-based
target systems, using PGA packages.

The HP E2465A PowerPC 604 prepro-
cessor interface includes configuration
software to set up the logic analyzer; an
inverse assembler, which displays
microprocessor operations in PowerPC
604 mnemonics; and aJTAG connector
for easy connection to the microproces-
sor’s JTAG port. Three analysis modes
are provided with the preprocessor:
state-per-ack mode, state-per-clock
mode, and timing-analysis mode.

When used with an HP logic analyzer
and the HP Prototype Analyzer, the new
preprocessor provides a visual
representation of the most meaningful
system-design data. It can shorten the
time it takes you to investigate critical
PowerPC 604 system problems.

Specifications—see page 393
For more information call the

HP Test & Measurement Call Center
See inside back cover

Analyze activity onthe
APIC bus

\

It’s easy to connect the HP 16500 modu-
lar logic analysis system to your Intel
APIC-bus system.

HP’s new preprocessor for Intel’s
Advanced Programmable Interrupt
Controller (APIC) bus is amechanical
and electrical interface that simplifies
connection of the HP 16500 modular
logic analysis system to your APIC-bus
system.

When used with the HP 16500 and the
HP Prototype Analyzer, the HP APIC
preprocessor shortens the time needed
to investigate critical multiprocessor
system problems by maximizing your
visibility into your toughest debug
problems!

The preprocessor’s state-per-message
mode lets you easily trigger on and dis-
play APIC messages. Software provided
with the new preprocessor configures
the logic analyzer, simplifies trigger set
up, and decodes APIC messages into
mnemonics. With the preprocessor you
can trigger on and inverse assemble
each part of an APIC message, and de-
tect and trigger on bus error conditions.
When used with a Pentium® or Pentium
Pro preprocessor from HP, you can
view activity on the processor and APIC
buses at the same time. Support for
Pentium and Pentium Pro based sys-
tems is provided by the HP E2457A and
E2466B preprocessors, respectively.

Specifications—see page 393
For more information call the

HP Test & Measurement Call Center
See inside back cover



Fast Motorola 68302 mi-
croprocessor debugging

Meet quality and time-to-market-
requirements with HP’s in-circuit
emulator for the Motorola 68302.

For designers who work with the
Motorola 5 V/25 MHz 68302 micropro-
cessor, HP’s new in-circuit emulator of-
fers full-speed debugging that helps you
meet quality and time-to-market goals.
The HP 64798, part of HP’s popular emu-
lation system, supports all standard em-
ulation features, such as real-time trace
and symbolic debug. It features up to

8 MB of emulation memory, 56 kb of
built-in dual-ported emulation memory,
improved memory-map resolution of
256-byte boundaries, and support for

16 MHz and greater chips.

The emulator also offers reconstruction
of full processor addresses from the
chip selects to maintain full emulation
features, and automatic creation of ini-
tialization code that allows you to
experiment with configuration register
values and store the complete set of
values as commented source code. In
addition, it enables you to trace internal
and external DMA (Direct Memory
Access) cycles, and supports external
TTL, oscillator, and crystal clock
sources for the processor clock.

Specifications—see page 366
For more information call the

HP Test & Measurement Call Center
See inside back cover

Real-time emulation for
H8S microcontrollers

Getreal-time emulation for 25 MHz
Hitachi H8S/2000 and 2655 series
embedded control devices.

HP’s new emulator for the Hitachi
HB8S/2000 and 2655 series microcon-
trollers provides real-time, zero-
wait-state emulation at clock speeds up
to 25 MHz and supports 2.7 and 5.25V
operation. The HP E3471A emulator
uses the same card cage, analyzers, and
emulation memory as other emulators
in the popular HP 64700 series.

An 80-channel emulation bus analyzer
for selective, nonintrusive analysis of
target-system activity lets you define,
capture, and display a trace without
shutting down your target system.
Depending on your application, you can
select an emulation bus analyzer with
8K-, 64K- or 256K-deep trace buffers.

The emulation memory, which is avail-
able in 256 KB, 1 MB, and 4 MB configu-
rations, is dual-ported, so you can modi-
fy and display memory locations while
the target runs at full speed. C debug-
ger functions, such as setting break-
points and editing variables, can be
performed without interrupting the
execution of the program.

Specifications—see page 366
For more information call the

HP Test & MeasurementCall Center
See inside back cover
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Develop dependable PCI
bus products quicker

The PCI bus exerciser and analyzer aids
the development of PCI Bus products.

The HP E2925A PCI Bus Exerciser and
Analyzer card is part of anew HP family
of hardware and software tools that
allows companies to cut weeks off
development schedules of chips, cards,
and systems that use the PCI bus, and
builds on the success and experience of
the HP E2910A PCI Bus Exerciser. The
tools can be used to bring up, debug,
and validate solutions throughout the
development process. They provide
early design insight and build confi-
dence that the product will work on the
PCI Bus under the stressful bus traffic
conditions encountered in real-world
applications.

By selecting from the user interface
products you can tailor the HP E2925A
to meet your specific interactive imple-
mentation and debugging needs. Its
capabilities can be integrated into your
test software for validation purposes,
using the PCI bus as a port into the
devices and systems. An open C appli-
cation programming interface lets

you access all of those capabilities
either from the system under test itself
or from an external test controller.

Specifications—see page 414
For more information call the

HP Test & Measurement Call Center
See inside back cover
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Accurate, reliable
tunable lasers

Pinpoint network faults
and degradation

Accurately analyze light-
wave components

Get the highest quality and performance
at a price you can afford with the
HP 8167A/8168D/E/F tunable lasers.

The HP 8167A/8168D/E/F tunable laser
sources let you choose from a range of
models designed to give you fast setup,
reliable performance, and repeatable
measurements—regardless of your
application or budget requirements.

For the most demanding applications,
the HP 8168F provides the widest tun-
ing range and the highest output power
available. Options include a built-in at-
tenuator and a polarization maintaining
fiber. The HP 8168E offers a wide
tuning range and high output power for
component testing at an affordable
price. For small companies or educa-
tional facilities who need to test broad-
band devices or noncritical compo-
nents, the HP 8168D is the ideal choice.
Its low cost and ease-of-operation make
it an extremely affordable tunable laser
source.

Upgrade options let you buy the source
that meets your needs today, then up-
grade later when you need more power
and higher performance.

We offer an extended two-year recali-
bration period for all tunable laser
source models. Our HP 8168E and
8168F models are backed by an expand-
ed three-year factory warranty.

Specifications—see page 418
For more information call the

HP Test & MeasurementCall Center
See inside back cover

The easy-to-use HP E6000A Mini-OTDR
enables you to locate faults and degra-
dation quickly, easily, and precisely.

The HP E6000A Mini-OTDR keeps your
fiber network up and running by help-
ing you identify network faults and
degradation more accurately than ever
before. The unrivaled combination of
16,000 data points and sample spacing
of 10 cm allows the powerful analysis
algorithm to determine the exactloca-
tion and characteristic of an event.
Plus, the excellent 20 m dead zone lets
you have the resolution over more of
the link.

With the HP E6000A, finding faults has
never been faster. Its simple one-button
operation provides automatic charac-

terization and enables quick, repeatable

measurements. The large 35 dB dynam-
ic range also decreases the measure-
ment time needed to give you a good
trace quality.

No other Mini-OTDR is as easy to use.
Its one-button operation combined
with its intuitive user-interface makes it
easy even for those with minimal train-
ing to quickly make advanced, reliable
OTDR measurements.

Specifications—see page 421
For more information call the

HP Test & MeasurementCall Center
See inside back cover

Determine the modulation frequency re-
sponse of lasers, LEDs, photodiodes and
electro-optical modulators.

Characterize your optical system com-
ponents over a wide range of modula-
tion frequencies (300 kHz to 3 GHz at
850 nm, and 300 kHz to 6 GHz at

1300 nm, 1550nm) with the improved
optical calibration accuracy of the

HP 8702D lightwave analyzer.

Building on the versatility of its prede-
cessor, the HP 8702D adds many of the
features of modern network analyzers
such as an integrated S-parameter test
set, built-in 3.5 inch floppy disk drive,
serial and parallel printer interfaces,
faster 16 MHz CPU, increased non-
volatile memory, keystroke recording
for automating measurements, and a
real-time clock for time-stamping data.

Powerful new measurement capabili-
tiesinclude:

¢ Increased electrical dynamic range

¢ Second- and third-harmonic
measurements

¢ Frequency offset for measuring
frequency translation devices

¢ Power meter calibration.

Specifications—see page 425
For more information call the

HP Test & Measurement Call Center
See inside back cover



Simultaneously measure
wavelengths and powers

Use this meter for transmission system
design, installation, operation, and
maintenance.

The HP 86120B multi-wavelength meter
gives developers and installers of wave-
length division multiplexing (WDM)
systems the capability to measure the
wavelength and powers of multiple
optical carriers. In addition, this high-
performance instrument addresses
traditional wavelength measurements
with outstanding performance. The
meter’s rugged design makes it ideal for
both laboratory and field applications.

With the HP 86120B, you can:

e Verify the total system power or the lev-
els of the individual optical carriers.

¢ Use the signal-to-noise ratio function to
verify transmission system perfor-
mance, and also determine the signal-
to-noise ratios of individual signals.

¢ Use its automatic drift routine to
monitor changes in signal wavelength
and amplitude while data is logged
simultaneously

¢ Directly output measurement results to
an external printer or computer.

Specifications—see page 428
For more information call the

HP Test & Measurement Call Center
See inside back cover

New Products for 1997

Efficiently manage broadband services

The HP E5200A and E5180A help service providers effectively manage the end-to-
end quality of broadband services as they roll out ATM networks.

Broadband networks are difficult to in-
stall and manage, especially when they
carry services that integrate voice,
video, and data. The HP Broadband
Service Analyzer (HP E5200A) and

the HP Broadband Launch Pad

(HP E5180A) help service providers ef-
fectively manage the end-to-end quality
of broadband asynchronous transfer
mode (ATM) networks.

The dual-port HP Broadband Service
Analyzer captures the relationships
among devices, wires, and protocol
layers at port data rates up to 155 Mb/s.
It graphically correlates traffic in real-
time among physical, ATM, and ATM
Adaptation layers, making complex
dataimmediately accessible and easy
to analyze. The effects of alarms and
errors through the protocol stack can
be displayed in both directions of the
link or across the network.

The HP Broadband Launch Pad is a
software solution with distributed-
service-analysis capabilities. The work-
station-based package allows you to
select and launch the graphical user
interface of any remote analyzer,
regardless of vendor. This capability
gives instant access to trouble spots,
regardless of location; minimizes travel
time; centralizes expertise for quicker
faultisolation and repair; and reduces
network management costs.

Specifications—see page 453
For more information call the

HP Test & Measurement Call Center
See inside back cover
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New Products for 1997

PCalso performs
BER tests

This rugged, portable, expandable unit
is both a personal computer and a
tester.

The HP E6334A (T1) and the HP E6335A
(E1) Test Advisors give network service
technicians the ability to make a wide
range of physical layer BER tests with
an instrument that is also a fully func-
tional, field ruggedized, 486 personal
computer. Through the integrated
units’ Windows-based graphical user
interface, you can simultaneously
control two full-duplex drop and insert
transmitters and receivers. Context-
sensitive help screens and online manu-
als make operation simple and straight-
forward, even for the occasional user.

Optional plug-in modules implement a
full suite of datacom BER tests.
Modules are available for RS-232, V.35,
RE-449, and EIA-530 interfaces. There
is even an option that provides full drop
and insert voice frequency testing, with
both DTMF and MF dialing.

Specifications—see page 445
For more information call the

HP Test & Measurement Call Center
See inside back cover

Powerful network
synchronization tools

o T

With the HP E1748A, you can ensure
that your telecom network is synchro-
nized and conforms to standards.

The new HP E1748A multiple channel
synchronization measurement soft-
ware combined with the HP E1740A
time interval analyzer module gives you
apowerful analysis tool to isolate syn-
chronization problems in your telecom
network and ensure that it complies
with evolving telecom standards. All
measurements adhere to ITU (CCITT)
0.171, Bellcore, and ANSI requirements.
MTIE and TDEV of a live network (T1
and E1 signals) are measured and plot-
ted against proposed ITU, ETSI, or
ANSImasks. As industry standards
evolve, the masks can be updated to
ensure compliance.

With the HP E1748A software, measure-
ments can be performed with multiple
HP E1740A time interval analyzer mod-
ules simultaneously to shorten long
measurement times. The MTIE and
TDEV overlay plots provide a visual
comparison of different measurements
on assingle plot.

Specifications—see page 118
For more information call the

HP Test & Measurement Call Center
See inside back cover

SONET/SDH transmission
testing

Perform installation and maintenance
testing for North American and interna-
tional 2.488 Gb/s transmission systems.

Designed for installation and mainte-
nance testing of the rapidly growing
global 2.488 Gb/s transmission
network, the HP 37778A covers both
SONET and SDH standards in a single
box. It can be used to perform function-
al testing on synchronous-line multi-
plexers, line regenerators, and digital
cross-connects, providing overhead
analysis, error and alarm generation,
pointer generation and analysis, and
frequency offset and measurement.

The portable, modular tester is ideal for
avariety of installation and mainte-
nance applications at 1310 or 1550 nm.
It provides bulk-mapped concatenated
payloads for STM-16c and OC-48c and
includes payload mapping for 2, 34, and
140 Mb/s PDH systems, as well as a

155 Mb/s (STM-1) transmit/receive
capability. STS-3 drop-and-insert ports
are provided for SONET, DS1 and DS3
payload testing using ancillary test
equipment such as the HP 156 MTS
CERJAC SONET maintenance test set.

Specifications—see page 448
For more information call the

HP Test & MeasurementCall Center
See inside back cover



Make comprehensive CDPD cell site tests

Options allow using the HP 8921A for comprehensive CDPD cell site tests.

The easily transported HP 8921A cell
site test set now tests key RF parame-
ters for CDPD (cellular digital packet
data) RF infrastructure systems,
enabling you to take just one instru-
ment to the antenna cell site for installa-
tion and maintenance.

By adding either Option 503 (AMPS/
TDMA/CDPD) or Option 603 (AMPS/
CDMA/CDPD), the HP 8921A can quick-
ly and accurately test both the forward-
channel transmitter and reverse-chan-
nel receiver RF parametrics. The test
set also verifies proper sniffer receiver
operation, and can verify the parame-
ters that have been set in the mobile
data base station (MDBS) equipment.

Transmitter tests include output power,
carrier frequency accuracy, 0.5 GMSK
modulation index accuracy, and adja-
cent and alternate channel power.
Receiver tests include sensitivity, busy-
set and busy-clear-flag performance,
and forward-channel control flag
status. Additionally, protocol data units
(PDUs) that are reported include:
channel stream identification, cell con-
figuration, channel quality parameters,
and channel access parameters.

The HP 8921A is the industry’s most
popular choice for testing RF perfor-
mance parameters of cellular and PCS
systems. Its wide and expanding variety
of options provide support for many
types of wireless communication instal-
lations operating at 800 and 1900 MHz.

Specifications—see page 463
For more information call the

HP Test & Measurement Call Center
See inside back cover

New Products for 1997

Analyzers offer adaptive
equalization, Offset QPSK
modulation

New analyzer capabilities ease tests of
digital communications equipment.

Adaptive equalization and Offset
Quadrature Shift Keying (OQPSK)
demodulation are now available on
HP 89400A vector signal analyzers.

Most digital receivers now use adaptive
equalization because it reduces linear
errors in the signal, such as multipath
reception, group delay distortion and
passband ripple, leaving noise and the
effects of non-linear distortion as the
primary sources of errors. Therefore,
measurements made using the

HP 89400A analyzers with adaptive
equalization more closely represent the
signal actually received by the demodu-
lator in all types of digital receivers

Specifications—see page 478
For more information call the

HP Test & MeasurementCall Center
See inside back cover
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New Products for 1997

Simplify complex mobile
phone measurements

Streamline even the most complex mea-
surements on TDMA DAMPS/DCCH
(IS-136) mobile phones.

Manufactures now have a comprehen-
sive, easy-to-use production test solu-
tion for AMPS, NAMPS, IS-54, and IS-
136 compatible phones. The HP 83206A
TDMA cellular adapter comes with
DCCH (digital control channel) test
features and is available as an add-on to
the HP 8920B RF communications test
set (HP 8920B Option 800). Digital para-
metric measurements include error
vector magnitude (EVM), 10-burst
EVM, magnitude and phase error, burst
amplitude droop, I/Q origin offset,
carrier frequency error, adjacent chan-
nel power, and true average power.

The HP 8920B Option 800 can direct
[S-136 mobiles to report back the RSSI
(received signal strength indicator) for
up to six neighbor cells. The tester can
also command the mobile to adjust
power, perform hand-offs, send custom
FACCH or SACCH messages, and other
control functions.

For mobile testing, the test set can
transmit a PRBS, calculate loopback
BER, and emulate a base station mode
that bypasses call processing to quickly
get atraffic channel.

Specifications—see page 461
For more information call the

HP Test & Measurement Call Center
See inside back cover

High-performance spectrum analyzer serves digital
communication applications

Simplify wireless communications network testing with the HP 8562E spectrum
analyzer and the HP 85672A spurious response measurements utility.

The HP 8562E provides the frequency
and dynamic range needed for today’s
high-speed digital wireless communica-
tion applications. The new spectrum
analyzer offers a 13.2 GHz frequency
range with increased dynamic range
and third-order intercept (TOI) capabil-
ity. This allows wireless communica-
tion engineers to test high-performance
components while maintaining the
frequency range necessary for
harmonic and spurious testing both

in- and out-of-band.

The increase in dynamic range is a full
7 dB more than previous HP spectrum
analyzers in this frequency range, for a
displayed average noise level of

-151 dBm versus -144 dBm. This addi-
tional dynamic range is critical for test-
ing components for burst-operation
systems, such as mobile phones.

The new HP 85672A spurious response
measurements utility is a downloadable
program on a card that inserts directly
into any HP 8560 E Series spectrum
analyzer. The software makes it simple
to perform five preprogrammed tests:
third-order intermodulation product/
third-order intercept (TOI), harmonics
and total-harmonic distortion (THD),
discrete sideband spurs, general-spur
search, and mixing products.

Specifications—see page 238
For more information call the

HP Test & Measurement Call Center
See inside back cover



Test 14.4 Kb/s channel
CDMA phones
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The HP 8924C now tests higher data
rate CDMA cellular and PCS phones

For better quality voice communica-
tions, the CDMA IS-95A/98 standards
now define a higher voice coder
(vocoder) datarate: 14.4 Kb/s. New PCS
services using CDMA will also use this
higher voice coder datarate. For in-
creased versatility, the HP 8924C CDMA
mobile station test set now supports
both 9.6 Kb/s and 14.4 Kb/s data rates, at
no extra charge.

Acting as a calibrated, high performance
CDMA base station, the HP 8924C
verifies not only the parametric perfor-
mance of CDMA cellular and PCS
phones, but also the functional aspects
of phone performance. This single-box
test solution supports both receiver and
transmitter tests.

Specifications—see page 466
For more information call the

HP Test & MeasurementCall Center
See inside back cover

Low-cost PCS add-ons for
cell-site tester

An add-on box offers new PCS test
capabilities for cell sites and mobiles.

Meet the challenge of new Personal
Communications System (PCS) mobile
and infrastructure tests with alow-cost
PCS add-on to HP’s TDMA/CDMA RF
test sets. The HP 83236B/C PCS inter-
face can be joined to the HP 8921A cell
site test for TDMA/CDMA cell site test-
ing, or to the HP 8924C mobile station
test set, for CDMA mobile testing. This
interface extends both CDMA and
TDMA measurement capability to the
1850-1990 MHz U.S. frequency band,
and enables the HP 8921A and 8924C

to perform the same TDMA and CDMA
tests at PCS bands that they do at
cellular frequencies.

Power measurements can be made
directly by the HP 83236B/C for in-
creased accuracy and reduced test
time. The PSC interface is controlled
via HP-IB from an external controller
and can also be operated from the
IBASIC controller that’s built into the
HP 8921A or HP 8924C test sets.

Specifications—see page 461
For more information call the

HP Test & Measurement Call Center
See inside back cover

New Products for 1997

Cost-efficient testing of
pagers and components

The HP 8648A Option 1EP signal
generator provides key FLEX and FLEX-
TD specifications.

The HP 8648A Option 1EP provides a
low-cost solution for pager testing that
can help reduce production costs and
increase profitability. It includes an in-
ternal digital pager encoder, and is the
industry’s first signal generator to pro-
vide key FLEX and FLEX-TD specifica-
tions. One of the most important speci-
fications for FLEX pager testing, +60 Hz
frequency shift keying (FSK) deviation
accuracy, is specified at the precise
pager communications bands.

HP also offers a high-stability timebase
option (1E5) for HP 8648 series signal
generators that meets stringent FLEX
protocol requirements. Another new
Option, 1E2, provides a variable-modu-
lation generator; it expands audio-band
testing by adding variable 10 Hz to

20 kHz modulation with different
shapes, including triangle, square, and
sawtooth.

Specifications—see page 486
For more information call the

HP Test & Measurement Call Center
See inside back cover
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New Products for 1997

Dynamic voltage and
current measurement
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The HP 66300 series simplifies produc-
tion tests of GSM and PCS cellular
phones and mobile radios.

The new HP 66300 series dynamic
measurement dc power supplies have a
built-in capability for accurately
measuring active loads. This major
DSP-based innovation simplifies
production tests of the peak current
loading of portable digital communi-
cation products, such as GSM and PCS
cellular phones and mobile radios. The
power supplies can precisely measure
currents to nA levels, which is useful
for standby mode tests. The data from
both types of tests are essential for pre-
dicting power consumption and battery
droop, key parameters that determine a
wireless device’s operating (talk) time.

Both the HP 66312A (20 V at 2 A, half-
rack size, for testing cellular phones)
and HP 66332A (20 Vat 5 A, fullrack
size, for testing mobile radios) are high-
throughput, one-box test solutions.
They reduce costs and save time by
eliminating the need to configure and
calibrate a shunt, isolation amplifier,
and scope, while also simplifying
programming.

Specifications—see page 164
For more information call the

HP Test & Measurement Call Center
See inside back cover

Instantly troubleshoot ATM and DVB transmissions
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The HP E6271A and E6276A enable immediate troubleshooting of network trans-
missions of MPEG-2 digital video signals.

MPEG-2 compressed digital video of-
fers high efficiency and minimum band-
width, but is very unforgiving of lost
data. The HP E6271A MPEGscope
ATM—anew test application for the

HP E4200B Broadband Series Test
System (BSTS)—is a MPEG-2 transport
stream real-time analyzer that allows
the immediate detection and analysis of
MPEG-2 transmission impairments and
transport stream errors. This product
can help manufacturers to develop
reliable digital video network elements
such as video servers and remultiplex-
ers. It can also help ATM service
providers to ensure equipment inter-
operability and high levels of signal
quality. provides the test capabilities
required for the delivery of quality
digital video services, including video
on demand.

The HP E6271A is a PC-based test solu-
tion for DVB (Digital Video Broadcast)
systems and networks that also per-
forms key MPEG-2 transport stream
measurements in real time. It provides
DVB-specified DVB-PI parallel inter-
face input and through ports, and offers
measurement capabilities that include
PCR timing jitter and interval, T-STD
transport buffer level monitoring, and
PID utilization and bandwidth, as well
as DVD-Measurement Guideline 66
transport tests.

Specifications—see page 515
For more information call the

HP Test & MeasurementCall Center
See inside back cover



Ingress detection for
broadband systems

New sweep/ingress analyzer enable
technicians to quickly identify, trou-
bleshoot, and eliminate ingress in the
return path of broadband systems.

By helping you eliminate ingress, HP
CaLlan’s new sweep/ingress analyzer
gives you confidence that your broad-
band system is operating reliably and
that you're delivering quality, distor-
tion-free signals to your subscribers.

The solution consists of a portable field
unit (HP CaLan 3010R) and arackmount
head end unit (HP CaLan 3010H). When
ingress corrupts reverse-path commu-
nication, the HP CaLan 3010H instantly
senses the problem and transmits a
“picture” of the ingress through the for-
ward path. This picture is displayed on
the HP CaLan 3010R in the field, so
technicians can begin troubleshooting
immediately. And, with HP DigiSweep
technology, your system can be aligned
quickly and accurately without
interference.

Just add the HP CaLan 1777 forward
sweep transmitter to your 3010R/H and
you’ll have a complete forward, reverse
and ingress tool.

Specifications—see page 511
For more information call the

HP Test & MeasurementCall Center
See inside back cover

New Products for 1997

High-throughput memory/logic device testers
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The HP V1200 is a complete, cost-effective solution for testing devices such as Flash
memories. Its prober interface offers good signal integrity.

The HP V1200 is a cost-effective solution
for wafer-level testing of nonvolatile
memory (NVM) and mixed memory/
logic devices. This high-throughput
production test system can test one,
two, four, or eight sites in parallel, and
32, 48, or 64 input/output pins per site. It
takes 40 percent less space than two
four-site systems, and needs one less
prober, for significant cost savings.

High throughput is obtained by using
the “tester-per-site®” architecture
proven in the popular HP V1000 and
V1100 test systems. In the HP V1200,
this architecture is combined with fea-
tures such as redundancy repair, a hard-
ware algorithmic pattern generator
(APG), and Vector RAM (VM). As a
result, the HP V1200 enables you to test
NVM wafers as fast as a 100 MHz tester
for one-fourth the price.

The versatile HP V1200 can test many
different types of semiconductors.
Flash memory devices are an ideal
application because they contain a
considerable amount of logic to control
the process of reading and writing data.

The HP V1200 test systems are precon-
figured to both your hardware and soft-
ware requirements. These complete, in-
tegrated, single-vendor solutions come
with customer test programs, LAN and
other necessary software preinstalled.
Any other necessary hardware can be
factory added and preconfigured.

Specifications—see page 523
For more information call the

HP Test & Measurement Call Center
See inside back cover
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New Products for 1997

Quickly testdigital/
mixed-signal ICs

The easy-to-program, high-throughput
HP 83000 F330t production digital
tester now tests analog I/0 functions.

The Smart Waveform Instrument (SWI)
is amember of the HP SmartDSP family
of digitally dominant, mixed-signal test
extensions for the fast, powerful

HP 83000 F330t production test system.
Itisideal for the static testing of
complex digital ICs incorporating A/D
and D/A functions.

Fast local processing supports mixed-
signal testing in parallel for maximum
throughput, ensuring the lowest cost-
of-test. Test-head resident SWI cards
have two independent analog instru-
ments (mixed-signal channels), each
with its own DSP processor and local
memory, waveform digitizer, and
waveform generator.

The HP 83000 mixed-signal family is
geared to the needs of digital testengi-
neers who may not be expert in mixed-
signal test programming. Test systems
offer digital I/O rates up to 330 MHz on
up to 1024 digital pins, scan channels,
and IDDQ measurements.

Specifications—see page 522
For more information call the

HP Test & Measurement Call Center
See inside back cover

Comprehensive VXI measurement platform solves

mechanical and acoustic test problems

=T

New HP E1434A and E1433A VXI C-sized modules provide system excitation and

high-speed digitization for mechanical and acoustic test systems.

The HP E1434A 4-channel arbitrary
source and E1433A 8-channel digitizer
provide system excitation and data con-
version for such difficult mechanical
and acoustic test applications as rotat-
ing machinery analysis, modal analysis,
noise and vibration control, and road
simulation. When combined with an
HP E1432A 16-channel digitizer and an
HP E1562A/B SCSI data disk, these C-
size modules complete HP’s powerful,
flexible, and upgradable mechanical
and acoustic measurement platform
that is based on industry-standard
modular VXI hardware.

The HP E1434A 4-channel arbitrary
source produces all necessary multi-
channel stimulus for system excitation.
It plays back continuous arbitrary wave-
forms or generates a range of common
test signals, including sine, random,
burst random, and swept-sine.

The HP E1433A 8-channel digitizer has
a 196-kSa/s sample rate per channel.
System integration is simplified because
the module provides signal condition-
ing, filtering, digitization, and measure-
ment computation in a single module.
Custom software solutions are readily
developed using VXI plug&play drivers
and common programming languages,
or HP’s VEE graphical programming
environment. For turnkey software
solutions, leading third-party solution
providers offer wide application sup-
port for this HP VXI measurement
platform.

Specifications—see page 537
For more information call the

HP Test & Measurement Call Center
See inside back cover
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TEST SOFTWARE

Graphical Programming Tools

HP Vee for Windows, HP Vee for Series 300/700, HP Vee for Sun

Reduce software development time up to 80 percent
Collect, analyze, and present data without writing code
Integrate with programs in textual languages

Use on PCs, HP and Sun workstations
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The Productivity of HP VEE

HP VEE is a powerful visual programming language. To develop pro-
grams in HP VEE, you connect graphical “objects” instead of writing
lines of code. Programmers realize up to 80 percent reduction in test
development time.

As a full Application Development Environment, HP VEE provides
unparalleled 170 and networking capabilities, logic flow monitoring,
debugging tools, on-line code documentation, and on-line help.

What's New in HP VEE 3.2

More Open Application Development:

« HP VEE now supports Windows 95 and Windows NT, as well as
Windows 3.1, HP-UX Series 700, HP-UX Series 300, and Solaris
platforms.

= Easy-to-use VXIplug&play driver support for all Windows and
HP-UX platforms encourages multi-vendor environments.

= HP VEE now offers Unlimited Runtime.

= Now you can use HP VEE as either a client or a server.

« HP VEE 3.2 now works even better on PC plug-in cards.

More Powerful Application Development:

Now you can easily create and print key program parameters, including crit-

ical 1ISO 9000 documentation. This includes complete transaction details.
You now can export HP VEE data to PV-WAVE and use this power-

ful graphics analysis package to display and manipulate data. This inte-

grates the productivity of HP VEE with world-class visualization software.

Porting Across Platforms

HP VEE provides forward compatibility across both Windows- and UNIX-
based operating systems to assure maximum productivity among engi-
neers, departments, and companies.

Leveraging Other Languages

Leverage your other test programs for use within HP VEE. You can opti-

mize and extend the application development process by integrating lan-

guage standards such as C, C++, Visual Basic, HP BASIC, and FORTRAN.
Interface languages with DLLs, DDE, UNIX shared libraries, or

Named Pipes.

Integrating Other Applications

Launch virtually any application available on your operating system.
Share test data with standard applications such as Excel spreadsheets
and Oracle database programs.

HPVEE - PORTOATAVEE

Open and Standard Systems

HP VEE supports the most popular test and measurement platforms, includ-
ing external and VXI-embedded MS Windows or UNIX systems. Interface
options include GPIB, VXI, Serial, GP10, PC Plug-in, and LAN-GPIB.

VEE VEE | VEE VEE VEE
wi

WIN NT WIN 95 INDOWS HP-UX SOLARIS
L 1 1 1 |
1 1 1 1 1 1 1
PCMCIAl GPIBI VXi | RS-232| GPIOl LAN-GPIB I PC PLUG-INI
— I |
INSTRUMENTSl
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HP Support and Services

In addition to factory support, HP also offers a complete range of support
services to give you access to the latest and the most complete worldwide
technical support available. This includes access to HP training classes,
documentation, and end-user support services.

Automation Kits for PCs

Three HP-IB automation kits are available that support popular
Test & Measurement languages:

HP 82345B-PC Windows 3.1 Automation kit with HP VEE 3.12.
HP 82345D-PC Windows 95 and Windows NT Automation Kit
with HP VEE 3.2.

HP 82347A-PC Automation Kit with Microsoft Visual C++.

All of the above kits include documentation on 3.5-in. disks,

HP 82340B HP-IB card, 2-meter HP-IB cable, HP-IB connection
extender, 3-meter RS-232 cable (9 pin to 9 pin), 3 meter RS-232
cable (25 pin/F to 9 pin/M), plus online complimentary 90-day
start-support.

Ordering Information

HP E2120C HP VEE 3.12 for Windows 3.1
Opt RN1 HP VEE 3.12 Runtime for Windows 3.1
Opt RUN HP VEE 3.12 Unlimited Runtime for Windows 3.1
HP E2120D HP VEE 3.2 for Windows 95 and Windows NT
Opt RN1 HP VEE 3.2 Runtime for Win 95/NT
Opt RUN HP VEE 3.2 Unlimited Runtime for Win 95/NT
Opt VIS Visual Analysis Package PV/WAVE
HP E2110C HP VEE for Series 300
Opt RN1 HP VEE Runtime for Series 300
Opt RUN HP VEE Unlimited Runtime for Series 300
HP E2111D HP VEE 3.2 for Series 700/HPUX 9&10
Opt RN1 HP VEE 3.2 Runtime for Series 700
Opt RUN HP VEE 3.2 Unlimited Runtime for Series 700
Opt VIS Visual Analysis Package PV/WAVE
HP E2112D HP VEE 3.2 for Solaris
Opt VIS Visual Analysis Package PV/WAVE
HP E2117D HP VEE 3.2 Site License. Includes 50
developments and Unlimited Runtime.



HP BASIC: The Premier Language
for Measurement Automation

HP BASIC is a computer language that is optimized for test and
measurement. Itincludes many test-oriented features:

Features

< 1/0 libraries integrated within HP BASIC, as opposed to add-on
170 libraries used by other languages.

= Unified I/0, permitting a common approach to instrument control
—no matter what interface you use.

« Syntax checking—HP BASIC checks the syntax of every line—
asyoutypeitin.

« Automatic use of direct memory access (DMA) if DMA hardware
is available.

« Support of separate context subprograms. Code modules are easily
reused, shared, or updated.

< Full interrupt processing, with 15 levels of software prioritization.

« Advanced commands for analysis, such as complex data types and
matrix manipulation.

=« Powerful graphics commands that allow quick development of
sophisticated graphics displays, enhanced with the addition of
HP BASIC Plus.

= Excellent HP support and documentation.

= Ease of use that lets you create results quickly.

HP BASIC: An Integrated Family of Products

HP BASIC is a family of products supported on many different computer

platforms and operating systems:

= HP BASIC/Workstation, the mainstay of the HP BASIC family.
Running on HP 9000 Series 300 workstations, HP BASIC/WS gives
full access to the language plus the highest 170 performance.

= HP BASIC/UX runs on HP 9000 Series 300, 400, and 700 UNIX
workstations. This version gives the programmer access to multi-
tasking, networking, and the vast software associated with UNIX.

« HP BASIC, for Windows, a 100 percent-compatible Rocky
Mountain BASIC for the Windows environment, combining the
power and flexibility of HP BASIC with the widespread popularity
of Microsoft Windows.

= HP BASIC/DOS, afully-compatible version of HP BASIC that
runs on the HP Measurement Co-processor ina PC. This is the
lowest-priced HP BASIC platform.

= IBASIC, asubset of HP BASIC that runs in “smart” instruments
such as VXI. IBASIC is often used by instruments to control other
instruments, or to execute a complete test program in one instrument.

HP BASIC Accessory Products

« HP BASIC Compiler, a product for users of HP BASIC/WS who
want the faster execution and security of a compiler.

= DOS File System, abinary system that gives HP BASIC/WS devices
the ability to read and write DOS-formatted disks.

= SMR/UX, a network that allows multiple HP BASIC workstations
to share resources such as disks and printers.

TEST SOFTWARE

Instrument Control Software

HP BASIC Plus

The optional HP BASIC Plus binary adds even more capabilities to the
HP BASIC language. With it, you can create any of over 35 graphic
objects—stripcharts, XY graphs, sliders, toggle buttons, menus (pull-
down or cascade), on-screen warnings, and more. HP BASIC Plus is avail-
able on all HP BASIC platforms.

The latest HP BASIC Plus revision adds the following:

= APP, akeyword that gives you access to all HP BASIC Plus
features when the main HP BASIC program is stopped.

« Panel Builder, atool for creating custom interfaces, including the
ability to change size, color, display range, and attributes of any object.

= Notepad, an ASCII file editor that lets you edit code without
needing line numbers.

« Help File, atool that lets you create your own Help files—
an excellent feature for new programmers.

< New Widgets, innovative tools for performing a variety of tasks,
from displaying X.11 Windows files to formatting hex or octal
numbers to creating analog and digital clocks. The new “widget
scrolling” feature lets you see all information on smaller widgets,
while “widget closure” lets you shut down any widget on screen.

« Online Reference Manual, the entire HP BASIC Reference
Manual, now at your fingertips. A new Search capability allows
you to quickly find the information you need.

= HP BASIC Plusis included with HP BASIC for Windows.

Ordering Information

HP E2060B HP BASIC for Windows W/HP BASIC Plus.
HP BASIC™ development environment for Windows 3.1,
Windows 95, or Windows NT includes documentation
and security module. A License-to-Use is required for
each computer running HP BASIC for Windows.

Opt 0CC Upgrade from previous HP BASIC platform

or revision
HP 98616L HP BASIC/WS License-to-Use.
Includes BASIC/WS development environment. Media,
manuals, compiler,and CSUB utility must be ordered
separately. A License-to-Use is required for each
computer running HP BASIC/WS.

Opt 001 Upgrade from previous revision of

HP BASIC/WS
HP E2040L HP BASIC/UX 300 License-to-Use.
Includes BASIC development environment, compiler,
and CSUB utilities for HP-UX. Media and manuals must
be ordered separately. A License-to-Use is required for
each computer running HP BASIC/UX.

Opt 0CC Upgrade from previous revision of

HP BASIC/UX 300
HP E2046A HP BASIC/UX 700 License-to-Use.

Opt 0CC Upgrade from previous platform
HP 82324B High-Performance Measurement
Co-processor, 1 MB System, License-to-Use, HP BASIC
media and core manuals, plus HP BASIC/DOS

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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TEST SOFTWARE

Instrument Control Software
HP BASIC Plus

Dven Control
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Ordering Information

HP E2165A HP BASIC Plus License-to-Use for
HP BASIC/WS, HP BASIC/UX 300, HP BASIC/UX 700
and the Measurement Co-processor
Opt 0CC Upgrade from previous revision or platform
HP E2161A HP BASIC Plus Media and documentation
for Series 300
Opt AAO Documentation for use with HP BASIC/UX 300
on %-inch Cartridge Tape
Opt AAF Documentation for use with HP BASIC/UX 300
on CD-ROM
Opt AAH Documentation for use with HP BASIC/UX 300
on DDS Tape
Opt AA8 Documentation for use with HP BASIC/WS on
3%-inch Disk
HP E2162A HP BASIC Plus Media and documentation for
the Measurement Co-processor
Opt AAF Documentation on CD-ROM
Opt AAH Documentation on DDS Tape
Note: HP BASIC Plus is included with HP BASIC
for Windows (HP E2060B)
HP E2085E Shared resource manager on HP-UX




» Acomplete test development and execution environment
 Choice of industry-standard programming languages,
instrumentation, and operator interface

TEST SOFTWARE

Test Executive Solutions | 61
HP TestExec SL

» Reusable test code can be leveraged among applications
« High throughput for high-volume manufacturing
» Provides flexible links into entire manufacturing environment

Typically saves 50% of software development cost

via standard APls

TestExec SL

Automation Standard:
Robotics =P Test Sequence
Equipment Parameter Specs

Limits Specs Checking

Library Access

Customizable:

User Interface
Operator Interface

= Developer Interface

Troubleshooting

Datalogging
Switching
Interfaces
Reporting

Win 3.1, Win 95, Win NT, HP UX

Language Measurements

e Generic code libraries
e HP VEE, C/C++, RMB, LabView, LabWindows/CVI

AR

Inst Inst Inst

A Complete Environment

Now there’s no need to develop custom test executive software. With
HP TestExec SL software, you get a complete standards-based functional
test environment that assures high throughput in electronic manufactur-
ing, providing security levels and typical functions like datalogging and
limit checking.

Flexibility

HP TestExec SL accommodates any instrument from any vendor, includ-
ing GP-IB, VXI, and PC plug-in. Choose the language that's best for
your application—HP RMB, HP VEE, C/C++, LabVIEW™, and
LabWindows/CVI™—and reuse the routines in other applications. It's
simple with HP TestExec SL, thanks to a unique modular design that
allows test code to be separated from test data such as limits, parameters,
and switch paths. The HP TestExec SL operator interface and reporting
can be used as is, modified, or replaced to meet your specific needs.

Code Reusability

HP TestExec SL's forms-based structure separates test data from your
code to allow easy re-use of test plans for different environments. The
structure of measurement libraries makes it easy to reuse previously
written measurement code, improving your productivity.

High-Performance Functional Test

HP TestExec SL is a ready-made approach to system integration, giving
you a fast flexible headstart on the development of your functional test
applications. It is a high speed application written in C/C++ for high
throughput. It provides fast and easy switching with logical names.

Itis part of the HP TestSpan series, a suite of products and services
that let you choose your best approach to functional test.

Inst

Ordering Information

HP E2011A TestExec SL for Windows 95/Windows NT
HP E2021A TestExec SL for HPUX Series 700

First license (Option 001) includes training class.
Additional development and runtime licenses available.

LabVIEW and LabWindows/CV| are trademarks of National Instruments, Inc.

Test Executive Requirements

Test Execution
Environment

Test Development
Environment

Test System
Environment

* Multi-language for « Interfaces to dB » Multi-level security

measurements and SQC * Flexible sequencing
* Graphical developer * Hardware independent | < Measurement
interface * Multi-0S execution
* Switch management * Functional test * Automatic limit
* User-defined libraries architecture checking
* Rapid testplan « Online help « Graphical operator/
construction troubleshooter interface
* Test documentation « Error handling and
* Framework for re-use reporting
* Automatic datalogging
« High throughput

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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VXIbus PRODUCTS
HP 75000 VXIbus Family

Overview

» VXlbus: the open standard for test and measurement
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VXIbus Introduction

In 1987 a consortium led by several major test and measurement manu-
facturers, including Hewlett-Packard, introduced VXlbus, a new standard
modular instrument architecture. VXlIbus was developed to meet the
needs for portable applications, particularly for the military, and to pro-
vide an industry-standard instrument architecture with an interface
speed significantly higher than that of the HP-IB interface. The design of
this new architecture allowed the integration of VXIbus products into tra-
ditional HP-IB test systems and for standalone applications. Today, the
VXlbus Consortium continues to refine the VXlbus standard and
Hewlett-Packard remains an active member.

Since the inception of VXlbus, other standards have been devel-
oped, which reduce users’ dependence on any one vendor. This lowers
the risks and provides maximum investment protection in hardware and
software purchases and system development. HP’s VVXlbus products sup-
port the industry-accepted VXIplug&play instrument drivers'. One set of
these standard drivers for the MS Windows environment, for example, is
supported by any of several popular software packages: HP VEE,
Microsoft C/C++, Visual Basic, Borland C/C++, and NI Lab Windows.
Other supported environments are DOS, HP-UX, Sun, and Windows NT.

Compact size, high throughput, and flexibility best characterize
VXIlbus. Today you can use VXIbus products to build a variety of test sys-
tems from portable testers for field use and remote data acquisition appli-
cations to high-performance data acquisition and functional test systems.
While some systems are entirely VXIbus products, many users are inte-
grating VXIbus along with traditional HP-1B instruments. Today VXIbus
manufacturers and numerous third-party integrators now are offering
dedicated measurement solutions using the VXlbus platform. HP offers
several integrated products based on VXIbus. For example, the HP 3587S

'HP jointed the VXIplug&play Alliance in 1994 and has contributed to the
definition of its industry-standard instrument drivers now provided by num-
erous VXI manufacturers.

baseband signal analyzer, HP HD2000 high-speed data acquisition sys-
tem, the Model D20 digital functional test system, the HP E1725A time-
interval analyzer, and FTS-40 Functional Test System each consist of a
VXIbus mainframe, an embedded controller, and various analog and dig-
ital modules. These products are described elsewhere in this catalog.

The pages which follow give a brief overview of the VXlbus
Standard and a list of VXIbus products offered. For additional configura-
tion and product-ordering information, a separate document is available.
Please request the HP 75000 Family of VXIbus Products and Services,
1997 Catalog, p/n 5963-3718E.

For a free HP 75000 Family of VXIbus Products and Services Catalog,
p/n 5964-3970E, call 1-800-452-4844 ext. 7570.



The VXIbus Architecture

VXlbus is defined around the highly-popular VMEbus architecture known
for its excellent computer backplane. High-speed data rates of 40 MB/s
along with the necessary communication protocols make it ideal for build-
ing instrument systems for high throughputs. VXlbus incorporates the
ease-of-use features of intelligent HP-IB instruments (for example, ASCII-
level programming) into its message-based devices. It also takes advan-
tage of the high-throughput capability of VMEbus devices which are
programmed and communicate directly in binary. The analog to these
VMEDbus devices is the VXIbus register-based device. See Figure 1.

« Instrumentation
Environment

+ Resource
Manager

* Slot 0 Functions

Figure 1

Although VMEDbus is an excellent computer backplane, it is not ade-
quate for instrumentation without further standardization. The VXIbus
Consortium fully defined the operating environment for instrumentation
modules. All VXIbus mainframes must state how much power and cool-
ing they provide. And all VXlbus modules must state how much power
and cooling they require. Also, there are strict limits on how much con-
ducted and radiated interference is allowed between modules. These
parameters allow you to easily configure a workable system.

VXlbus systems provide backplane management and resource
management functions. Slot 0, a unique physical location in every VXIbus
mainframe, handles the backplane by providing clock signals, data move-
ment arbitration, and more. The Resource Manager program configures
the modules for proper operation whenever the system is powered on.

Mechanical and Electrical

The VXIbus specification defines a scalable family of four module sizes as
shown in Figure 2. The two smaller sizes, A and B, are the defined
VMEDbus module sizes, and are true VMEbus modules in every sense of
the word. The two larger sizes, C and D, are additional sizes to allow high-
er performance instrumentation. Increased module spacing in the C- and
D-size systems makes it possible to fully shield sensitive circuits for high-
performance measurements. VXIbus is a scalable architecture, and
allows smaller module sizes to fit into larger mainframes.

VXlbus provides other resources for instrumentation. These
include additional power supply voltages for powering analog and ECL
circuits, and implementation buses for measurement synchronization
and triggering. Included are an analog summing bus and a set of local bus
lines for private module-to-module communication. Additionally, strin-
gent EMC and noise requirements are specified to maintain an interfer-
ence-free environment for sensitive instrumentation.

VXlbus specifies three 96-pin DIN connectors: P1, P2, and P3
(Figure 2). The P1 connector, the only mandatory connector in VMEbus
or VXIbus, carries the data transfer bus (up to 24-bits addressing and 16-
bits data), the interrupt buses, and some power. The optional P2 connec-
tor, available to all card sizes except A-size, expands the data transfer bus
and provides the additional resources as shown with particular pin
assignments. The local bus indicated is a powerful feature provided by
VXIlbus. This flexible daisy-chain bus structure allows for adjacent mod-
ules to conduct private, high-speed communication: a digital signal
processor module receiving data from an accompanying analog-to-digital
converter (the HP 3587S baseband signal analyzer), for example.

VXlbus PRODUCTS

VXIbus Connectors

A p1 / 32-bit VME bus

10 MHz clock bus
Analog sum bus
Local bus

TTL/ECL trigger buses
Pawer supply huses

D P2
\ 100 MHz clock

Star trigger hus
ECL trigger bus
24-pin local bus

Figure 2

Power and Cooling

VXIlbus specifies a set of guidelines to ensure adequate cooling. Every
vendor’s mainframe specifications sheet provides cooling specifications
for worse-case module configuration. Available airflow as a function of
the maximum allowable pressure differential across any module is speci-
fied. This is matched against the specified airflow and pressure parame-
ters specified for each module.

Values of peak dc current and peak-to-peak dynamic current are
specified for each module. The system integrator can match the total
module current loading to the capacity of the mainframe. The dynamic
current specification assures ripple-free noise on the mainframe’s power
supply lines.

Communications

A more standardized set of communication protocols is defined for VXIbus
systems to handle autoconfiguration, resource management, and device
communication. The Resource Manager, a message-based commander,
takes care of the configuration tasks. It sets up the shared address space,
manages the system self-test, creates the commander-servant hierarchies,
and then releases the system for operation fully configured.

A message-based device, which communicates directly in SCPI
(ASCII), is commonly the most intelligent VXlbus device. Typically it
uses a microprocessor and is more costly than a register-based device,
but is easier to integrate into a VXlIbus system. Most message-based
devices provide moderate throughput performance in a VXIbus system.

The most basic level of communication is that handled through reg-
ister-level (binary-level) reads and writes to the registers of the register-
based device (in some instances, direct-register access is provided on a
message-based device to improve throughput performance). The regis-
ter-based device is often controlled by an intelligent message-based
device, its commander (command module or embedded controller). The
commander interprets SCPI (ASCII) instrument commands converting
them into binary for communication to the register-based device. To
avoid the speed-reducing effects of the SCPI interpretation, compiled
SCPI is used to compile the SCPI instrument commands before runtime.
Runtime speeds, then, are commensurate with binary-level speeds as
though the user had programmed directly in binary.

An IEEE-488-to-VXIbus interface is also defined in the VXIbus spec-
ification allowing for easy integration of VXIbus and HP-IB products into
one system. HP’'s Command Module (HP E1406A), for example, provides
the HP-IB connection for interfacing to an external HP-IB controller. For
high-throughput systems, an industry-standard interface, MXIlbus, is
available for direct VXIbus backplane access from an external controller.
HP’s EISA/ISA-to-MXIlbus interface (HPE14891), for example, provides
this capability.

Summary

The benefits of industry-standard VXIbus systems are these:
=« Downsizing to save costly rack space
= High-performance, high-throughput measurement capability
= Reduced time and cost for system development
« Reduced dependency on proprietary architectures

For more information about HP's ready-to-use, VXI-based mixed-
signal test system, refer to page 519. If you are interested in custom
VXI solutions or project and integration services for VXI systems, refer
to page 518.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover

63




64

VXlbus PRODUCTS
HP 75000 VXI Products

HP 75000 VXI Products Information

7-slot B-5iz2 VME/VXI

— g

HP E1401A

ll

13-slot C-size VX1

‘ Model No. ‘ Description ‘
Mainframes
HP E1401B High-Power Mainframe, C-size, 13-slot;
racking options available
HP E1421B Mainframe, C-size, 6-slot; racking options
available
HP E1401T VXI Development Mainframe, C-size, 13-slot
HP E1302A VME/VXI Mainframe, B-size, 20-slot;
embedded PC or HP-IB controller and
racking options available
HP E1300A/01A | Mainframes, B-size, 7-slot; built-in 68000
processor and IEEE-488 and RS-232 inter-
faces; Options: dc power, memory, mass
storage, IBASIC
Embedded Controllers, Storage, and Interfaces
HP E1406A Command Module, C-1, message-based com-
mander, SCPI translator for register-based
modules; optional expanded memory available
HP E1497A/98A | Embedded Controller HP V743 (Series 700),
C-1, HP-UX, 64/100 MHz
HP RADEPC7B | 486-Embedded Controller, C-size, 2-slot,
33/50 MHz i486; Memory, mass storage,
processor, software/operating systems,
and interface options available
HP RADEPC8B | 486-Embedded VME Controller for B-size,
20-slot mainframe (17 slots available);
Memory, mass storage, processor, software/
operating systems, and interface options
available
HP E1488A Instrument Memory, C-1, RB, 2-16 MB for
extending memory of HP E1429/30/45/85
HP E4208B SCSI Disk, C-1, 1 GB hard drive, 21 MB
floptical® disk drive (floptical or magnetic
3.5-in. floppy diskettes)
HP E3249A SCSI System Disk, C-2, 2.1 GB hard drive,
4 GB DAT tape
HP E1562A/B/C | VXI Data Disk, DAT and SCSI-2 Interface
Module, C-2 or -3, >5.0 MB/s data rate,
<4 GB disk storage
HP E1383A ISA-to-B-size VXI Interface
HP E1483A ISA-to-C-size VXI Interface
HP E2071C, HP-IB Interfaces
82340B
HP E2050A LAN/HP-IB (IEEE-488) Gateway; Control
HP-IB instrumentation including a VXI
system from client computer over LAN
HP E1482B VXlbus Extender (VXIbus-to-MXIlbus),
C-size, 1-slot; For connecting two or
more VXlbus mainframes together, and
interfacing to external MXIbus controllers
HP E1489B EISA/ISA-to-MXl interface; For direct VXI
backplane interface to HP 9000 series
700 computers

‘ Model No. ‘

Description

Embedded Controllers, Storage, and Interfaces, cont’d

HP 9000 Various external controllers based on Series

Controllers 300 HP BASIC and HP-UX and Series 700
HP-UX (RISC); Order HP p/n 5091-7871

HP Vectra IBM compatible PCs from HP available;
Order HP p/n 5952-0413

Application Software

HP E2110C, HP VEE: Graphical Programming

etal. Language; Supports MS Windows, HP-UX,
Sun SPARCstation, VXIplug&play, Windows
3.1/95/NT/HP-UX Frameworks

HP E1074A TestExec SL: Text executive software for
electronic functional test systems

HP E2060B HP BASIC for Windows: based on the popular
HP Rocky Mountain Basic language

Other Software | Waveform generation, digital functional
test, time-interval analysis (available with
measurement and signal source modules
described in these tables)

Measurement

HP E1312A/ 6.5 Digit Multimeter, B-2/C-1, RB/MB, Vac/

E1412A dc, lac/dc, 2/4-w ohms, frequency, period

HP E1410A 6.5 Digit Multimeter, C-1, MB, Vdc/ac,
2/4-w Q, frequency, period, temperature

HP E1411B/ 5 Digit Multimeter, C-1/B1, RB, Vdc/ac,

E1326B 2/4-w Q, temperature

HP E1426A 500 MHz Digitizing Oscilloscope, C-2,
MB, 4-Ch, 8 b, 20 MSa/s, 500 MHz

HP E1428A 1GSal/s Digitizing Oscilloscope, C-1, MB,
2-Ch, 8 b, 250 MHz bw

HP E1429A/B 20 MSa/s Digitizer, C-1, RB/MB, 12 b,
50 MHz bw

HP E1430A 10 MSa/s A/D with DSP, C-1, RB 1-Ch,
23 Db, 10 MSa/s, 4 MHz bw

HP E1431A 8-Ch 65 kSa/s Digitizer, 25.6 kHz bw, 16-bit
256 KB RAM FIFO, digital anti-alias filters

HP E1432A 16-Ch 51.2 kHz Digitizer plus DSP C-1, RB,
16-bit, 4-32 MB FIFO, digital anti-alias filters

HP E1433A 8-Ch 196 kSa/s Digitizer plus DSP, C-1, RB,
16 b, digital anti-alias filters, 4-32 MB FIFO,
88 kHz bw

HP E1437A 20 MSa/s Digitizer with DSP, C-1, MB/RB,
1-Ch, 23 b, 8 MHz bw, 24 digital filters, FIFO

HP E1313A 32-Ch or 64-Ch Scanning A/D, B-size, 3or 4
slots, RB, 16 b, 100 kSa/s

HP E1413C 64-Ch Scanning A/D, C-1, RB, 16 b, 100 kSa/s

HP E1414A Pressure Scanning A/D, C-1, RB, up to
512 channels

HP E1420B High-Performance Universal Counter,
C-1, MB, 2-Ch, 200 MHz/2 GHz

HP E1332A 4-Ch Counter/Totalizer, B-1, RB, 4 MHz

HP E1333A 3-Ch Universal Counter, B-1, RB, 1 GHz

HP E1740A 150 MHz Time Interval Analyzer, C-2,
MB, 80 M rdgs/s, 100 ps rms

HP E1416A Power Meter, C-1, MB, 1-Ch, 110 GHz

HP E1485A/B Digital Signal Processor, C-Size, 1-slot,
message-based commander/servant,
1024 Complex FFT (2 ms)




HP 75000 VXI Products Information

‘ Model No. ‘Description
Sources and Amplifiers
HP E1340A Arbitrary Function Generator, B-1, RB, 12 b,

42 Msals, 10.2 V p-p (50 Q), sweep, wave-
forms: arbitrary plus sine, square, ramp,
triangle, sin(x)x, noise, haversine;
Optional waveform software available

HP E1445A Arbitrary Function Generator, C-1, MB,
13 b,40 Msals, 10.2 V p-p (50 Q), sweep,
waveforms: arb, sine, square, ramp;
Optional waveform software available

HP E1328A 4-Ch D/A Converter, B-1,RB, 16 b,
1.3kSa/s, 10.92 V dc
HP E1434A 4-Ch 65 kSa/s Arbitrary Source, C-1, RB,

16-20 bit,10 V, sine, 25.6 kHz, bw, random,
swept sine, 4-32 MB RAM FIFO

HP E1440A 21 MHz Synthesized Function/Sweep
Generator, C-2, MB
HP E1418A 8/16-Ch D/A Converter, C-1, RB, 8 or 16 inde-

pendently programmable D/A converters,
isolation, 16 VV, 20 mA, 16 bit 1 kHz update rate

HP E1446A Summing Amplifier, C-1, RB, 15 MHz, 2-Ch,

VXlbus PRODUCTS
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‘ Model No.

‘ Description

Switches—RF MUX

HP E1366A Dual 1x4, 50 Q, B-1, RB, Armature, <6V,
42V,13GHz, 1A

HP E1367A Dual 1x4, 75 Q, B-1, RB, Armature, <6V,
42V,1.3GHz, 1A

HP E1470A 60-Ch Cascade RF Multiplexer, 60:1 to
203:1,50 Q, C-1, RB, Armature, <6uV,
30V, 500 MHz (3:1), 450 mA (AC)

HP E1472A/73A |Six 1x4,50 Q, C-1, RB, Armature, <6V,
42V,1.3GHz, 1A

HP E1474A/75A |Six 1x4, 75 Q, C-1, RB, Armature, <6V,
42V,1.3GHz, 1A

Switches—Microwave

HP E1368A 50 Q, 3-Ch Form C (SPDT), B-1,RB,
Armature, 18GHz

HP E1369A Switch Driver, B-1, RB, Drives switches up
10 26.5 GHz

HP E1370A Switch/Attenuator Driver, B-2, RB, Drives

switches up to 26.5 GHz

Switches—General Purpose

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover

sine +dc, 20V p-p (50 Q) HP E1361A zlté4’\,A2H-\zm,1 EXl, RB, Armature, <14V, 250V,
HP E1750A/52A |Broadband Freq./Pulse Amplifiers, C-1, ’
RB, 10 MHz/10 M PPS, 6-Ch, sine/pulse, HP E1465A posi0, . SL B Armature/L, <5V,
1Vrms (50Q) , Z
Sl HP E1466A 4x64, 2-w, C-1, RB, Armature/L, <5V,
Igita 200V, 10 MHz, 1 A
HP E1330B Quad 8-bit Digital I/0, B-1, RB, 32-Ch, l or O, HP E1467A 8x32, 2-w, C-1, RB, Armature/L, <51V,
TTL, 325 kb/s 200V, 10 MHz, 1A
HP E1452A Pattern 1/0 Module, C-1, RB 32-Ch, Input or HP E1468A 8x8, 2-w, C-1, RB, Armature/L, <74V,
Output, TTL/CMOS, 20 M patterns/s 220V, 10 MHz, 1 A
HP E1458A 96-Ch Digital I/0, C-2, RB, 96-Ch, I or O, TTL HP E1469A 4x16, 2-w, C-1, RB, Armature/L, <74V,
Switches MUX : 220V, 10 MHz, 1A
HP E1343A 16-Ch, 3-w, B-L, RB, Reed, <L04V, 250 V, Switches—Matrix
10 MHz, 50 mA HP E1364A 16-CH, Form C (SPDT), B-1, RB, Armature,
HP E1344A 16-Ch, T/C, 3-w, B-1, RB, Reed, <104V, <7mV,250V,10MHz, 1A
250V, 10 MHz, 50 mA HP E1463A 32-Ch Form C (SPDT), C-1, RB, Armature,
HP E1345A 16-Ch, 3-w, B-1, RB, Reed, <4pV, 120V, <7mV,125V,10MHz,5A
10 MHz, 50 mA HP E1442A 64-Ch, Form C/A (SPDT), C-1, RB, Armature,
HP E1346A 48-Ch, 1-w, B-1, RB, Reed, <504V, 120V, <170mV, 150V, 10 MHz, 1A
10MHz, 50 mA Optical Switches
HPELSATA  |16-Ch, TIC, 3-W,B-1,RB, Reed, <4V, 120V, E4502A/ 2-1x4/1-1x16 / 2-1x8 Optical Switches,
’ 03A/04A C-1,RB
HP E1351A 16-Ch, 2-w, B-1, RB, FET, <254V, 16V, :
100 kHz, 1 mA Special-Purpose Modules
HP E1352A 32-Ch, 2-w, B-1, RB, FET, <254V, 16V, HP DDCC-1553 |MIL-STD-1553B Interface, B-1, RB
100kHz, 1 mA HP DDCC-37001 |Synchro/Resolver Simulator and Indicator
HP E1353A 16-Ch, 1-w, B-1, RB, FET, <254V, 16V, C-1,RB
100kHz, 1 mA HP BANC-350  |IRIG B Time Code Processor, B-1, RB
HP E1355A 8-Ch, 120 Q Strain, B-1, RB, Reed, <44V, R N
LE NI T R—
. gorithmic Closed-Loop Controller, C-1,
HP E1356A 8-Ch, 350 Q Strain, B-1, RB, Reed, <4V, A o
120V, 10 MHz, 50 mA R?, 16 b A/D with signal conditioning
HP E1357A 8-Ch, 120 Q Strain, B-1, RB, FET, <2541V, WJICTLIOLR Q{%héﬁg*"g;;’,l“;g Tuner (Downconverter),
16V, 100 kHz, 1 mA =
HPEI358A  |8-Ch, 350 Q Strain, B-1, RB, FET, <251V, Mass Interconnect
16V, 100 kHz, 1mA HP 9420A/21A  |Rack Mount ICA, High Density, 21 slots,
HP E1460A 64/32/128-Ch 2/3/1-w, C-1, RB, Armature/L, Connector blocks, Cable assemblies
<7uV,60V,1MHz, 1A HP 3491A/92A  |Rack Mount ICA, Low Density, 10 slots
HP E1476A 64-Ch 3-w, 32-Ch 4-w, C-1,RB, Reed, Connector b|0CkS, Cable assemblies
voltage, current, temperature (T/C) HP E3720A/ Direct Access ICA (VXI), 13 slots,
<2uV, 120V, 100 kHz, 35 mA 21A/30A Connector blocks, Cable assemblies
HP E3722A/ Hinged ICA, High Density, 21 slots,
9421A Connector blocks, Cable assemblies

C-1 means C-size, 1 slot; B-2 means B-size, 2 slot; RB means Register-based;

MB means Message-based, DIO means digital input/output
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HP 70000 Modular Measurement System
Overview

» Optimized for RF and microwave automatic test systems
» Modular for easier system integration
» Wide variety of products and configurations available

HP developed and supplies an integrated rack of RF test equipment for
communication satellite payload test. MMS signal generators, spectrum
analyzers and power meters were selected for a compact, EMC-rugged,
highly-accurate, 1 GHz to 20 GHz broadband system. The HP 70611A
Attenuator/Switch Driver (an MMS system module) is included provid-
ing a convenient interface to a custom switch matrix.

Modular Measurement System

The Modular Measurement System (MMS) is an open, industry standard
controlled by a consortium. The high-performance, modular platform is
especially suited for RF, microwave, and lightwave text applications. It
offers the lowest life-cycle cost when you integrate, support, or upgrade
your system. The MMS offers system designers a number of advantages:
= Awide variety of over 50 modules offer low frequency, RF,
microwave, and lightwave measurement capability.
= Easy system integration is aided by standard- and custom-switching
modules, plus an open architecture with design tools that allow you
to design and build your own specialized modules.
= Easy-to-use displays allow you to operate a system from local or
remote locations, and mainframes and displays can be separated
by up to 1.2 kilometers.
Electromagnetic compatibility (EMC) design is optimized for
microwave environments. Rugged mainframes, shielded enclosures,
grounding, and a 40 kHz switched power supply reduce emissions
and module-to-module interference.
Automatic system control can be based on DOS, HP BASIC,
or UNIX® operating systems.
Compatibility with other open standards allows you to make use of
new and existing hardware, software, and engineering expertise.
MMS and VXI combine easily to solve complex measurement require-
ments. Both platforms continue to take advantage of their own inter-
nal high-speed bus, but can be tied to a common 10 MHz clock
reference. Both use common trigger signal levels.

Maximize Your Investment

Several factors reduce MMS life-cycle costs:

= MMS integrates quickly, using off-the-shelf mainframes, components,
and software packages.

= MMS allows system configuration to provide just the right amount of
measurement capability.

= Downsizing enhances ATE systems by reducing rack space.

= Acentral, shared display allows operator focus and monitors up to
four instruments at once in real time. This further reduces rack space.
The system will even work without a display, saving more space and
reducing cost.

= Built-in diagnostics and modularity team up to maximize system
uptime, allowing you to make the best use of your investment.

HP 70000 Modular Measurement System

HP offers a variety of products and services to help you customize your
entire system. Multiple support alternatives allow you to customize the
logistics of each system to fit installation needs. With MMS, you are
assured of the highest performance and best customer support—today,
and in the years to come. Your HP sales representative can help you con-
figure the best solution for your specific application.

The following pages highlight selected components and systems in
the HP 70000 family. A complete listing of all HP MMS products and most
MMS products from other suppliers with full descriptions, specifications,
and services is also available.

Key Literature

HP 70000 Modular Measurement System Catalog,
p/n 5965-2818E

UNIX® is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and
other countries.
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HP 70000 MMS Product Information
Mainframes and Displays

HP 70001A HP 70004A HP 70340A HP 71708A
Product Description
HP 70001A System « 8-slot mainframe for MMS plug-in Product Description
Mainframe modules . HP 717088 Microwave « Excellent LO substitute for radar,
* Provides cooling, power, digital Source, 2.4 to phase noise measurement
communication interface buses 25.8 GHz systems; test source for receiver
(MSIB and HP-IB) test systems
» Compatible with standard EIA racks HP 70428A Microwave « 600 MHz frequency resolution
* Good EMC performance and rugged Downconverter (0.1 Hz option)

structural design make it suitable for Module, 2.4 to
sensitive measurements in tough 25.8 GHz
industrial environments

Optional 400 Hz power line operation

» Upto +16 dBm output power
« 8-slot system includes mainframe
display; 4-slot module

Signal Analyzers

HP 70205A Display Compact, 3-slot module format
Menu-driven human interface T
Provides manual interface and
control for system of up to 31 MMS
instruments or 255 MMS modules
High-resolution graphics including
traces, text, and markers

HP 70207A PC Display
for MMS

PC board, cable and software
Provides the MMS display and
user interface ona PC e
Sends graphics directly to any
PC peripheral printer or plotter
Provides mass storage to any
PC peripheral disc or hard drive

HP 70004A Color
Display and
Mainframe

Integrated mainframe and display
with full system interface and control
capabilities

Full-color CRT

4 available module slots

Connects to HP 70001A mainframes
for creating larger systems

Memory card and mass storage
capabilities

HP 70100A

Product

Description

Instruments

Choose from instruments that are single modules or multiple modules
configured into a system.

HP 70100A Power
Meter, 100 kHz to
50 GHz

« Single-channel module with
features, capability of HP 437B
+0.5% accuracy in linear mode;
+0.02 dB accuracy in logarithmic
mode

—70to +44 dBm power range
1-slot width

Sources HP 70110A Digital « 1450 readings per second
Product Description Multimeter « 3%t0 6% digits of resolution
. . . . * Measures dc and ac volts, 2-wire
EP 70330A Pulse . BO%I\éII-:z timing with variable width and 4-wire Q , dc and ac current,
enerator 3" : gl ay d 1 frequency, power
: 18”3 ! e}ransnu:;ns_ owntolns « Basic dc accuracy of 5 ppm and
pls tIEWIng r:es_o ution common-mode rejection >90 dB
+ Dual-channel timing * 2-slot width
* 5V amplitude into 50 Q
« External trigger output HP 70120A Universal * 100 MHz, 200 MHz, 2.4 GHz inputs
* 4-slot width Counter * Minimum sensitivity of 100 mV p-p
HP 70332A Multiple  + Upto 100 MHz pulses with ; Buitin TCX0
h - Built-in functions: frequency,
Clock Generator independent width and delay ) period, time interval, rise and fall
* Egriﬂ;‘;ﬁse“h with 16 differential times, ratios, totalize, pulse width,
» Skew of < 1 ns between all outputs %(Z)?i?n\a?rl]tage minimum and
of one channel « 1-slot width
 External input
¢ 4-slot width HP 70700A Digitizer « 20 megasamples per second,

HP 70340A

Microwave Synthesizer,

Synthesized signal generator
with add-on frequency extension

10 bits
256K memory
Waveform recorder and

.

1t020 GHz +13to —90 dBm amplitude range oscilloscope features
» Harmonic suppression above « Upto 8 channels
HP 70341A 55 dBc; no subharmonics « Improves analyzer sweep times
Frequency » *2dB output power accuracy and « 1-slot module
Extension Module, +0.5 dB flatness
10 MHz to 1 GHz * 4-slot width + 1-slot extension module

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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HP 70000 MMS Product Information
Signal Analyzers (continued)
HP 71500A HP 71707A
Product Description
HP 70703A Digitizing * 4-input, 2-channel operation
Oscilloscope * 500 MHz repetitive bandwidth

* 20 megasamples per second for
single-shot measurements to 2 MHz

* Up to 40 dB isolation between
channels

* Accuracies >1.5%

* 2-slot width

HP 71500A Microwave
Transition Analyzer,
DC to 40 GHz

HP 70820A Microwave
Transition Analyzer
Module, DC to 40 GHz

« 2-channels, sampler-based,
internal trigger

* Time-domain measurements
with FFTs

« Upto 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

* System includes mainframe/color
displays, 4-slot microwave
transition analyzer module

Product Description
HP 71209A Microwave « Continuous sweeps
Spectrum Analyzer, from 100 Hz
100 Hz to 26.5 GHz t0 26.5 or 40 GHz
»—138 to —128 dBm sensitivity
across the frequency range
HP 71209A Option Z40 (HP 71209A/P); —107 dBm at
Spectrum Analyzer, 40 GHz (Option Z40)
100 Hz to 40 GHz * Built-in external mixer
interface for mm
HP 71209P Microwave applications
Spectrum Analyzer, *Rugged 2.4 mm input
100 Hz to 26.5 GHz connector (Option Z40)

* 2-mainframe system with 5 slots
(HP 71209A) or 3 slots (Option Z40)
available or 1 mainframe with
PC display

HP 71707A Microwave
Downconverter,
2 GHz t0 26.5GHz

HP 70427A Microwave
Downconverter
Module, 2 GHz to
26.5GHz

« Translates microwave signals to
RF frequencies for phase noise
measurements

* AM noise detection

« Specified spurious performance

« System includes mainframe/color
display, 4-slot microwave
downconverter module

HP 71210C Microwave

» Fundamentally mixed, highest

Spectrum Analyzer microwave performance
100 Hz to 22 GHz »—139 dBm sensitivity at 1 GHz;
—133dBm at 22 GHz; -155dBm
HP 71210P Microwave at 22 GHz with HP 70620B
Spectrum Analyzer, preamplifier
100 Hz to 22 GHz » Dynamic tracking preselector
keeps analyzer peaked under all
environmental conditions
*+10 dBm TOI from 10 MHz
1022 GHz
* 2-mainframe system with 5 slots
available or 1 mainframe with
PC display
HP 71910A/P Wide * Includes HP 71209A/P
Bandwidth * Adds 10 MHz to 100 MHz
Surveillance Receiver linear bandwidth capability
* See page 245

HP 70000 MMS Product Information

Lightwave and Communication

Spectrum Analyzers and Receivers

Product

Description

Al HP 70000 series
spectrum analyzers
offer the following:

* 10 Hz minimum bandwidth

* 90 dB calibrated display range

« 0.1 ppm frequency stability

« Color display with digital
persistence

» Wide range of optional
performance and features
by adding other MMS
modules and mainframes

HP 71100C RF
Spectrum Analyzer,
100 Hzt0 2.9 GHz

HP 71100P RF
Spectrum Analyzer,
100 Hz to 2.9 GHz

« Synthesized, high performance
RF spectrum analysis

« —134 dBm sensitivity, —156 dBm
with preamplifiers

« AC or dc coupled RF input

« 2-mainframe system with 6
slots available or 1 mainframe
with PC display

HP 71200C Microwave
Spectrum Analyzer,
50 kHz to 22 GHz

HP 71200P Microwave
Spectrum Analyzer,
50 kHz to 22 GHz

« Microwave spectrum
analysis with optional preselection
« 2-mainframe system with 5
slots available or 1 mainframe
with PC display

Product Description
HP 71400C Lightwave * Calibrated measurement of
Signal Analyzer, intensity modulation from
100 Hz to 22 GHz 100 kHz to 22 GHz
: * 1200 to 1600 nm operation
HP 71401C Lightwave -
Signal Analyger, (750 to 870 nm option)
100 Hz t0 2.9 GHz * RIN measurements to
—165 dB/Hz
HP 708108 Lightwave . Inﬁerferomett_erfor laser line
Signal Analyzer width and chirp measurements
Module * Systems based on HP 71210C
spectrum analyzer
* 2-mainframe systems with
4 slots available
HP 71450B Optical * Spectral measurements
Spectrum Analyzer from 600 to 1700 nm
* Unique double-pass
HP 71451B Optical monochromator
Spectrum Analyzer * Real-time sweep rates
»—90 dBm sensitivity and
HP 71452B Optical 60 dB dynamic
Spectrum Analyzer » Wavelength and amplitude

calibration across full
measurement range
« Optional current source and
white light source
* 5 modes of operation (HP 7145B)
« 1 mainframe system with color display
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HP 70000 MMS Product Information
System Building Blocks

Configure an instrument or system for unique applications using off-the-shelf

modules.

HP 70860A
HP 714518 Product Description
P HP 70300A Tracking « Use with spectrum analyzer
Product Description Generator, 20 Hz to for scalar and spectrum analysis
HP 71501C Jitter and *Expanded measurement range: 2.0GHz * Use as RF or microwave source for
Eye-Diagram Analyzer 50 Mb/s to > 12 Gb/s CW and swept signals
«Jitter transfer, tolerance, output/ HP 70301A Tracking « Stimulus response capability to
generation Generator, 2.7 to measure gain, frequency response,

*Test systems, networks, modules
or components, MUX/DEMUX

*Eye-diagram and analysis capability

18 GHz

return loss
« 2-slot width (HP 70300A)
+ 3-slot width (HP 70301A)

HP 71603B Gigabit +100 Mb/s to 1 Gb/s pattern HP 70310A * 10 MHz to 100 MHz precision
Error Performance generation and error performance Precision reference signals phase-locked to
Analyzer analysis Frequency ovenized oscillator
*Low-phase-noise clock source Reference * Lockto1,2,5, or 10 MHz external
HP 71604B Pattern *User-programmable patterns up to reference
Generator 4 Mb with screen-based editor « Optional precision distribution
«Ability to trigger anywhere in pattern amplifiers, reference locked outputs
«Variable clock/data delay * 1-slot width
*Automatic setting of threshold and HP 70620B * Boost sensitivity of analyzers by
~2-mainframe systems with color 1GHz 0 26,5 GHz + ~156 dBm sensitivity at 2.9 GHz
display 100 kHz to 26.5 GHz » —150 dBm sensitivity at 22 GHz
* Optional 100 kHz low-end
HP 71612A Series *100 Mb/s to 12 Gb/s pattern HP 70621A frequency coverage (HP 70620B)
Gigabit Error generation and error Preamplifier, * Provide drive signal for excess
Performance performance analysis 100 kHz to 2.9 GHz noise source
Analyzers and Pattern *8 Mb programmable pattern * Built-in switches for preamplifier
Generators «Fast transition times, low jitter bypass
'Eg;lté?;?:s%igab'my for HP 70820A * Measurement engine for
«Four sub-rate outputs Microwave HP 71500A microwave
«Location of specifi dbi Transition Analyzer transition analyzer system
; pecific errored bits * DC to 40 GHz input bandwidth
-gig;]all;r;frame systems with color * 2-channel, sampler-based time-
domain measurements
HP 70875A *Swept noise figure and gain * 4-slot width
Noise Figure *Microwave measurement range: HP 70900B Local » Master control module for spectrum
Measurement 10 MHz t0 26.5 GHz Oscillator analyzers, lightwave signal analyzers
Personality «Calibrated measurements YZETS, llg 9 YZers,
«Selectable bandwidths other systems :
«Marker f h o « Synthesized local oscillator for
arker functions and limit lines . .
«Menu-driven interface excellent phase noise, stability,
frequency accuracy
» Adds processing power, markers,
trace math, other features
* 2-slot width
HP 70860A « High-speed controller board
Upgrade Kit doubles speed of analyzers contain-

ing HP 70900A local oscillator

* Firmware upgrades HP 70900A with

features of HP 70900B, including

compatability with HP 70004A color

display/mainframe

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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HP 70908A

HP 709078
Product Description
HP 70861A Upgrade * RAM/ROM board upgrades firm-
Kit ware to HP 70900B capabilities,

including compatibility with
HP 70004A color display/mainframe

HP 70902A IF Section,
10 Hz to 300 kHz

HP70903A IF Section,
100 kHz to 3 MHz

 Adds signal processing elements
for spectrum analyzers, lightwave
signal analyzers, other systems

* 10% incremental bandwidth steps

« Calibrated logging amplifiers

« 1-slot width

HP 70911A IF Section,
10 MHz to 100 MHz
bandwidths

* Used in HP 71910A wide
bandwidth surveillance receiver

« 10% incremental bandwidth steps

*Upto70dB IF step gain

« Linear detection

« Standard AM and pulse
demodulation

« Standard 321.4 MHz IF output

« Optional FM demodulation, analog
1/Q, 70 MHz IF, 140 MHz IF, and
Chebyshev channel filters

« 2-slot width

HP 70000 MMS Product Information

System Integration

Quickly integrate your test system using these resources and tools.

Product

Description

HP 70611A
Attenuator/Switch
Driver

«Controls up to 31 electro-
mechanical switches or
attenuator switch sections

*Add HP 84940A driver cards to
control up to 248 devices through
the MSIB or HP-IB

*Up to 8 driver cards may be
located remotely at end-user’s
test station

eIncludes interface for manual
measurements

*1-slot module

HP 70612A Interface
Module, 1 x 6 Matrix,
DCto 6.5 GHz

HP 70612C Interface
Module, 2 x 5 Matrix,
DCt0 26.5GHz

HP 70613A Interface
Module, 1 x 6 Matrix,
DCt0 26.5GHz

HP 70613C Interface
Module, 2 x 5 Matrix,

+Off-the-shelf solution to
interconnection problems
*1x6and2x5common
highway switch matrixes
*Available in frequency bands
covering dc to 26.5 GHz
*MSIB, HP-1B, and manual control

*Attenuator options for adjusting
signal strength

*Rack-mount and other custom
interface modules available

*2-slot modules

»Custom configurations available

HP 70904A RF Section,
100 Hz to 2.9 GHz

* Broadband input conversion for
spectrum analyzers, lightwave
signal analyzers, other systems

« Broadband, low noise mixer for
high dynamic range

70 dB, 10-dB step attenuator
(5-dB step option)

« 1-slot width

HP 70905A RF Section,
50 kHz to 22 GHz

HP 70905B RF Section,
50 kHz to 22 GHz

« Broadband input conversion for
analyzers
« Broadband, low noise mixer for
high dynamic range
70 dB, 10-dB step attenuator for
use without preselector (HP 70905A)
« No attenuator version for use with
preselector (HP 70905B)
« 2-slot width

HP 70908A RF Section,
100 Hz to 22 GHz

« Fundamentally mixed broadband
input conversion for analyzers

« Highest sensitivity for greater
dynamic range

« Continuously peaked, dynamically
tracking preselector

«70dB, 10-dB step attenuator
(5-dB step option)

« 2-slot width

HP 70909A RF Section,
100 Hz to 26.5 GHz
HP 70910A RF Section,
100 Hz to 26.5 GHz

« Diode-pair mixing, built-in preamp-
lifier for improved sensitivity

« Switchable bypass filter around
YIG tuned filter (HP 70910A)

« Internal switching for connection
to external mixers

« 2-slot width

HP 70907B External

Mixer Interface Module

« Interface for external mixers, includ-
ing HP 11974 preselected mixers
and HP 11970 harmonic mixers

« Provides swept LO and tune/span signals

« 1-slot width

DCt026.5GHz

MMS System with HP 70612A

System Accessories
System accessories for the MMS include standard and optional rack cab-
inets, testmobiles, probes, transmission/reflection test sets, memory
cards, external monitors, HIL keyboard, power line frequency option,
external power pack, and cabling. See the MMS catalog (described on
page 66) for more details.

Custom Engineering

Hewlett-Packard offers engineering and integration services to help you
meet your system goals. Our team of experts will ensure that your job is
done correctly and cost-effectively. HP can modify existing MMS prod-
ucts, tailoring their functionality to your needs. These enhanced MMS
products come with complete operating and service documentation, and
are supported at HP service facilities worldwide.

If you need a new functionality, HP offers consulting services to
assist in the development of modules or systems. In addition, experi-
enced software and systems engineers can help you develop system soft-
ware. Partial or full system integration services are also available.

These services are available through your local HP sales represen-
tative. See page 600.

Service and Support

The MMS offers many support alternatives. The sytem design allows
modules to be exchanged in the field without loss of system calibration.
For multiple-module systems, you can add new modules or replace exist-
ing ones and run the one-button internal calibration routine. Spares can
be stocked based on the MTBF of individual modules — often greater
than 15,000 hours. Many MMS instruments have built-in or download-
able diagnostic routines for locating faults. And HP provides for return-to-
factory repair and calibration of systems, and offers MIL-STD-45622A
certification that is valid for up to three years.
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Switch Module Selection Table

The Switch Module Selection Table on this page provides comparative
information for each of the VXIbus switches. For other VXIbus product
information, also see VXIlbus PRODUCTS, HP 75000 VXIbus Family sec-
tion in this catalog.

Model # Description Size, Switching Thermal  Max. Band- Current Closed Lifetime
Slots Type Offset Volts width Rating  Channel (typ. # of operations)
(L-latching)  (perch.) (DC) (-3dB) Resistance
(Q, initial)

Multiplexers
HP E1343A 16-Channel, 3-wire B,1 Reedrelay <10 wv 250V 10 MHz 50mA  100+10% 10°no load, 10' rated load
HP E1344A 16-Channel T/C,3-wire  B,1 Reedrelay  <10pV 250V 10 MHz 50mA  100£10%  10°noload, 10" rated load
HP E1345A 16-Channel, 3-wire B,1 Reedrelay <4 WV 120V 10 MHz 50mA 100 +10% 10°no load, 10’ rated load
HP E1346A 48-Channel, 1-wire B,1 Reedrelay <50uv 120V 10MHz 50mA  100+10%  10°noload, 10  rated load
HP E1347A 16-Channel T/C, 3-wire B,1 Reedrelay <4 NV 120V 10 MHz 50mA 100 +10% 10°no load, 10’ rated load
HP E1351A 16-Channel, 3-wire B,1 FET <25 v 16V 100 kHz 1mA <3.1k (see note)
HP E1352A 32-Channel, 1-wire B,1 FET <25 v 16V 500 kHz 1mA <3.1k (see note)
HP E1353A 16-Channel, T/C 3-wire B,1 FET <25 v 16V 500 kHz 1mA <3.1k (see note)
HP E1355A 8-Channel, 120 Q Strain ~ B,1 Reedrelay <4V 120V 10 MHz 50mA  100£10%  10°noload, 10 rated load
HP E1356A 8-Channel, 350 Q Strain B,1 Reedrelay <4 NV 120V 10 MHz 50mA 100 +10% 10°no load, 10’ rated load
HP E1357A 8-Channel, 120 Q Strain B,1 FET <25 uv 16V 500 kHz 1mA <3.1k (see note)
HP E1358A 8-Channel, 350 Q Strain ~ B,1  FET <25 v 16V 500 kHz 1mA <3.1k (see note)
HP E1460B 64 2-wire, 32 3-wire,

or 128 1-wire C,1 Armature,L <7V 220V 3/10MHz 03,1A <15 5x10° no load, 10° rated load
HP E1476B 64-Channel, 3-wire C,1 ReedRelay Q2w 120V 100 kHz 35mA 100 0hm+5% 5x10° no load, 5x10’ rated load
HP Z2467A 8-1x16 1-wire C,1 Solid-state L2uv 60V 1.0 MHz 200mA <15 (see note)
RF Multiplexers
HP E1366A Dual 1x4, 50Q B,1 Armature <6 v 42V 1.3GHz 1A <1 5x10° no load, 10° rated load
HP E1472A/73A  Six 1x4,50Q C,1 Armature <6 uv 42V 1.3GHz 1A <1 5x10° no load, 10° rated load
HP E1367A Dual 1x4, 75Q B,1 Armature <6V 42v 1.3GHz 1A <1 5x10° no load, 10’ rated load
HP E1474A/75A  Six 1x4,75Q C,1 Armature <6 uv 42V 1.3GHz 1A <1 5x10° no load, 10° rated load
HP E1470A 60-Channel RF Cascade  C,1  Armature — 30V 500 MHz (1x3) 400 MA <1.5typ. 5x10° no load, 1x10° 10 BU RF

Multiplexer
Microwave Switches
HP E1368A 50Q, 3-Ch.FormC (SPDT) B,1 Armature 18 GHz 10°
HP E1369A Switch Driver B,1 N/A Up to 26.5 GHz N/A
HP E1370A Switch/Attenuator Driver  B,2  N/A Up t026.5 GHz N/A
Matrix Switches
HP E1361A 4x4, 2-wire B,1 Armature <14 250V 10 MHz 1A <15 10°no load, 10° rated load
HP E1465B 16x16, 2-wire C,1 Armature,L  <5uv 200V 10 MHz 1A <1.8 10'no load, 10° rated load
HP E1466B 4x64, 2-wire C,1 Armature,L <5V 200V 10 MHz 1A <18 10"no load, 10° rated load
HP E1467B 8x32, 2-wire C,1 Armature,L <5uV 200V 10 MHz 1A <1.8 10'no load, 10° rated load
HP E1468B 8x8, 2-wire C,1 Armature,L <7uv 220V 10 MHz (2-wire)1 A <15 4x10° no load, 10° rated load
HP E1469B 4x16, 2-wire C,1 Armature,L <7V 220V 10 MHz (2-wire)1 A <15 4x10° no load, 10’ rated load
HP Z2466A 4-4x16, 1-wire C,1  Solid-state 2w 60V 1.0 MHz 200mA <15
General-Purpose Switches
HP E1364A 16-Channel Form C (SPDT) B,1  Armature <7V 250V 10 MHz 1A <15 10°no load, 10° rated load
HP E1463B 32-Channel Form C (SPDT) C,1  Armature <T W 125V 10 MHz 5A <0.25 >5x10" no load, >3.5x10" rated load
HP E1442B 64-Ch.FormC/A(SPDT)  C,1  Armature <70 v 150V 10 MHz 1A <15 >5x10° no load, >10° rated load
HP Z2468A 32-Channel Form A (SPST) C,1  Power MOSFET LW 250V N/A 5Adc <1 (see note)
HP Z2469A 64-Channel FormA(SPST) C,1  Power MOSFET «Quw 120V N/A 0.6 Adc <3 (see note)

Optical Test Switches

HP E4502A/03A/04A Optical Switch

Note: FET and solid state switch lifetime is independent of the number of switching
operations.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Signal Routing and Measurement
HP VXlbus Series B/C-size, 3488A, 3235A

Whether you are designing a small, medium, or large test system,
Hewlett-Packard’s switch family provides you with long-lasting quality,
reliability, and performance. Hewlett-Packard offers dedicated switches
and modular systems that include instrumentation and fixturing.
Whatever your application, the ability to make accurate and reliable con-
nections from instruments to test points is critical. Hewlett-Packard'’s
family of switch products allows you to make a quality measurement sys-
tem in the minimum amount of time.

HP 3488A for a Low-Cost System

For environments where switching needs are relatively simple or point
counts are not very high, the 3488A meets your needs:
= Multiplexers from dc to p Wave
= Simple matrices
= Digital I/0

For more information, refer to the following two pages or ask for
Technical Data Sheet p/n 5953-6956.

HP 3235A for the Most Versatile Switching
Functions

The HP 3235A is optimum for larger test systems that have unique
switching requirements.

= Multiplexers from dc to p Wave

« Full crosspoint open-wire and coaxial switched-shield matrixes
= Modular coaxial switches for custom topologies

= Triaxial pico amp switch

= High voltage (1000V) and high power (10A) switches

= Instrument modules

= Multimeter

<« D/A converter

= Arbitrary function generator/precision dc source

Digital 170

Built-in controller and optional front panel

Modular mass interconnect

For more information, refer to Technical Data Sheet p/n 5953-7015.

HP VXIbus Switch Topologies

Multiplexer (Mux) or Scanner Modules

A multiplexer is a simple form of matrix. For each “wire” switched, a mul-
tiplexer connects one point to one of many other points. The primary use
of a multiplexer is to switch multiple analog signals to a voltmeter or
other measuring instrument. Different multiplexers can switch one wire
(high with a common low), two wires (high and low), or three wires
(high, low, and guard or common). The choice of switching topology can
be a trade-off between higher point count with single-ended switching or
superior measurement accuracy (for example, three-wire guarded mea-
surements) The factors that differentiate HP’s multiplexers are: relays vs.
FETs, channel count, maximum voltage, thermal offset, and thermocou-
ple or strain gage bridge measurement capability. Most HP multiplexers
use tree switching to reduce unwanted capacitive coupling from open
channels. Multiplexer modules are offered in both B- and C- size instru-
ments. A single multimeter and one or more multiplexer modules can act
as asingle instrument.

-

HPEVOTA
13-5l08 C-size VXI

HP VXIbus Industry Standard Switch Products

The HP 75000 B- and C-size products provide numerous instruments and
switches in the VXIbus instrumentation standard. To meet different appli-
cation requirements and optimize performance, Hewlett-Packard offers
switch modules in various topologies with different types of switching
components. To meet your switching needs in test systems, HP provides
mainframes for B- and C-size VXIbus products. These mainframe prod-
ucts include:

= HP E1401B. C-size, 13-slot high-power mainframe complies with
the VXIplug&play specifications. Racking options are also available.

« HP E1421B. C-size, 6-slot portable mainframe is a compact, cost-
effective solution. This mainframe also complies with the
VXIlplug&play specification, and racking options are available.

= HP E1302A. B-size, 20-slot VME/VXI mainframe provides high-per-
formance for large scale system configurations. Either an embedded
PC or HP-IB controller is available, as well as racking options.

< HP E1300A/HP E1301A. B-size, 7-slot VME/VXI portable main-
frame is ideal for test systems with small point count. It provides a
built-in high-performance command module, HP-IB and Resource
Manager capabilities, and SCPI for easy programming.

Selecting the Right HP VXlbus Switch Module

The selection of switch modules for automatic switching requires know-
ledge of the signals to be switched and the tests to be performed. HP
VXIlbus switches are divided into five topologies for your specific applica-
tion. These topologies are:
= Multiplexer (Mux) or Scanner Modules
« Scanning Multimeter Configuration
= Switchbox Configuration
=« General-Purpose Modules
= Matrix Modules

For more detailed information, refer to the following description to
help you select the right VXIbus switch module, or refer to the HP 75000
Family of VXI Products and Services, p/n 5964-3970E (also available on
CD p/n 5965-1372E) for additional configuration and product ordering
information. Also, see the VXIbus PRODUCTS, HP 75000 VXlbus Family
section in this catalog.

General-Purpose Modules

A general-purpose module provides individual switches for power switch-
ing applications and for controlling various devices and routing general-
purpose signals.

Matrix Modules

A matrix allows the user to connect any row to any column. A matrix is
convenient for connecting a group of test instruments to multiple points
on a device. Each crosspoint of most matrix modules switches two wires
for the high and low of a measurement. Multiple matrix cards can be con-
nected together for applications that require large matrices—with
degraded performance.



» DCto 26.5 GHz signal switching
» Matrix, multiplexer, and general-purpose relays
« Digital I/0 control and actuation

HP 3488A
HP 3488A Switch/Control Unit

The HP 3488A switch/control unit brings versatile, HP-IB programmable
switching to tests requiring multi-channel measurements. The HP 3488A
provides signal switching with the integrity and isolation needed for high-
performance production test systems. It also offers a flexible, low-cost
interconnection for automating experiments on the bench and for devel-
oping tests in the lab. The HP 3488A is designed to hold up to five of the
following switch and control modules:

« 10-channel relay multiplexer

< 10-channel general-purpose relay

= Dual 4-channel VHF switch

« 4 x4 matrix switch

= 16-bit digital input/output

< Breadboard

= 3-channel 18 GHz switch

« 7-channel form-C relay

< 2-channel microwave switch

= 1.3GHz 50 and 75 Q multiplexers

Flexible Switching

The HP 3488A is an economic approach to flexible switching through
plug-in modules. You can select the right combination of switching func-
tions to meet both performance and budget needs. Testing is simplified
by having one solution of low-level DVM inputs, high level dc and ac
power, and microwave signals to 26.5 GHz. Additional devices, such as
microwave relays and programmable attenuators, are easily controlled
with digital 170 functions. Custom circuitry can also be implemented on
breadboard modules.

Versatile Performance

The HP 3488A can store up to 40 complete switch configurations for con-
venient recall in automated test programs. Switch operation can be done
with multiple-relay closures or with selectable channels in a break-before-
make mode. Break-before-make and recallable switch configurations can
be combined in a programmable scan list. The HP 3488A uses removable
screw terminal connectors that provide easily interchangeable wiring for
each test. Built-in self-test assures proper operation.

Multiplexer (Option 010/HP 44470A)

Option 010 is a 10-channel multiplexer for scanning or multiple-signal
connections. Channels switch two wires (Hi and Lo) with 2PST relays for
DVM inputs and other signals up to 250V and 2A. This module can also
be used to multiplex signals to other switching functions, such as the
matrix module.

SYSTEM SWITCHES

Signal Routing and Measurement
HP 3488A

» Upto 50 channels
« 40 configuration storage registers
11 switch and control modules

SYSTEMS
HP

Instrument Drivers

General-Purpose Relay (Option 011/HP 44471A)

This module consists of 10 SPST independent relays for general-signal
switching and control of external devices. Quality connections make this
module ideal for switching signals when multiplexing is not required, or
for supplying switchable power to the device under test.

VHF Switch (Option 012/HP 44472A)

The VHF module provides broadband switching for high-frequency and
pulse signals. The two independent groups of bi-directional 1x 4 switches
can be used for signals from dc to 300 MHz. All channels have 50 Q char-
acteristic impedance and are break-before-make within a group of four
channels. Each group is isolated from the other and from ground to
prevent ground loops. Excellent isolation makes this module ideal
for high-frequency signal analyzer measurements requiring a large
dynamic range.

Matrix Switch (Option 013/44473A)

Option 013 offers highly-flexible switching with a 4 x 4, 2-wire matrix.
Any combination of four input channels may be connected to any combi-
nation of four output channels. Each cross point or node in the matrix
uses a 2PST relay to switch relay to switch two lines (Hi and Lo) at a time.
Multiple 4 x 4 modules can be connected to form larger matrices.
Multiplexers can be used in conjunction with this module to effectively
expand the number of inputs and outputs of the matrix.

Digital /0 (Option 014/HP 44474A)

This module offers 16 very flexible bi-directional 170 lines and 4 TTL-
compatible handshake lines for sensing and control of external devices.
The digital inputs can be used to sense contact closures to ground. Each
channel provides current sinks for remote switching of external relays,
such as the HP 33311 series coaxial switches.

Breadboard (Option 015/ HP 44475A)

The breadboard module provides a convenient way to implement custom
circuits and special functions that interface directly to the HP 3488A’s
backplane control signals.

Microwave Switch (Option 016/HP 44476A)

This microwave switch furnishes three independent SPST 50 Q coaxial
switches with excellent performance from dc to 18 GHz. The 3-mm SMA
connector allows you to easily connect cables for multiple-system
configurations.

Form-C Relay (Option 017/HP 44477A)

This module provides seven separate SPDT channels for general-pur-
pose switching and control of external devices. Using a power supply, the
module can drive programmable attenuators and non-HP coaxial
switches.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Input Characteristics: V (high) =2 V; V (low) < 0.8 V

External Increment: Advances HP 3488A to next programmed
configuration on falling edge of TTL pulse

Channel Closed: Indicates completion of new configuration; TTL pulse

Specifications for Option 016/HP 44476A

Microwave Switch (Option 018/ HP 4476B)

The module brings multi-port 50 Q coaxial switching to your test system.
The module can mount any two HP 3331XX coaxial switches. The HP
coaxial relays come in 3-, 4-, and 5-port configurations—different switch-
es for a variety of applications. HP coaxial switches that can be used are:

:E gg;ﬁlé\} gw'itc%n gort Zrequiesngly4 Microwave Switch Module
ptlon cto z .
HP33311C/Option 011 3 dc to 265 GHz fggﬁa&%‘rﬂ%%”dgg' DCto 18 GHz
HP 33312B/Option 011 4 dc to 18 GHz oo 50 &
HP 33312C/Option 011 4 dc t0 26.5 GHz mpedance: 20 0,05
HP 33313B/Option011 5 dcto 18 GHz Insertion Loss: <0.05dB
HP 33313C/Option 011 5 dc to 26.5 GHz SWR:140 _
1.3 GHz 50 Q Multiplexer (Option 019/HP 44478A) Specifications for Option 018/HP 444768

Microwave Switch Module

Refer to HP 3331XX product specifications.
Specifications for Option 019/HP 44478A and
Option 020/HP 44478B 1.3 GHz Multiplexers

1.3 GHz 75 Q Multiplexer (Option 020/HP 44478B)

These modules bring bi-directional switching from dc to 1.3 GHz, with
high-channel isolation (>55 dB @ 1 GHz). Each module consists of two
groups of 1 x 4 multiplexers. All test connections are made to BNCs on

the module’s edge. Off-channels can be resistively terminated.
Specifications for:

Option 010/HP 44470A Multiplexer

Option 011/HP 44471A General-Purpose Relay
Option 013/HP 44473A Matrix Switch and

Option 017/HP 44477A Form-C Relay Switch
Modules

Input Characteristics

Maximum Voltage (terminal-terminal or terminal-chassis):
250V dc, 250 Vac rms, 350 Vac Peak
Maximum Current: 2 Adc, 2 Aacrms
Maximum Power: 60 W dc, 500 VA ac
Thermal Offset: <3 vV
DC Isolation (40°C, 60% RH)
Channel-channel, Open-channel: > 10*Q

AC Isolation/Performance

(50 Q termination) 100 kHz 1 MHz 10 MHz
Insertion Loss (dB) <0.30 <0.35 <0.90
Crosstalk (dB) <73 <-53 <-33

Specifications for Option 012/HP 44472A VHF
Switch Module

Input Characteristics

Maximum Voltage
Center-center, Center-low: 250 Vdc, 30 Vac rms, 42 Vac peak
Low-chassis, Low-low: 42V dc
Maximum Current (per channel): 30 mA dc, 300 mA ac rms
Thermal Offset: <15 uV per channel
Characteristic Impedance: 50 Q

AC Isolation/Performance

30 MHz 100 MHz 300 MHz
Crosstalk (dB)
Channel-Channel <-100 <-85 <-65
Group-Group <-85 <-85 <-50
Insertion Loss (dB) <05 <0.75 <1.25
VSWR <1.06 <1.12 <1.43

All channels break-before-make within a group of 4 channels.
Specifications for Option 014/HP 44474A
Digital I/0 Module

I/0 Lines

Maximum Voltage: + 30 Vdc (line-chassis)
Output Characteristics: V (high) = 2.4V; V (low) <0.4V
I (low) Maximum: 125 mA @V (low) <1.25 V; fused at 250 mA

Input Characteristics

Maximum Voltage: 42 Vdc + ac peak

Maximum Current per Channel: 1 ADC or AC rms

Maximum Power per Channel: 24 W, 24 VA, or 44 dBm

Impedance: 50 Q (Option 019/HP 44478A), 75 Q (Option 020/HP 44478B)

AC Performance

<10 MHz | <100 MHz |<500 MHz |<1.3GHz

Insertion Loss (db)

<(40° C, 95% RH) <0.3 <0.7 <15 <3.0

<(25°C, 40% RH), (typ.) <0.2 <0.5 <11 <19
Crosstalk (dB)

Channel-Channel

Channel-Common <-90 <-80 <-65 <-55
Group-Group, Module-Module | <-90 <-80 <-70 <-60
VSWR <1.2 <1.25 <1.35 <1.55

General Specifications

Environmental: Temperature: 0° to 55° C (32° to 130°F);
humidity: 95%, 0° to 40°C( 32° to 105°F)
Power: 86 to 132 /195 to 250 V, switch selectable; 48 to 440 Hz; 18 VA
Interface: HP-IB
Size: 425 mm W x 89 mm H (without feet) x 292 mm D (16.75in x
3.5inx11.5in). Allow 76 mm (3 in) additional depth for wiring.
Weight: Net, 8.5 kg (18.75 Ib); shipping 16 kg (35.25 Ib)
Connectors: Removable screw terminal connector. Each terminal
accepts 18 to 26 gauge (16 to 40 mils) wire, with strain relief for wiring.
Opt 012/HP 44472A VHF switch: BNC connectors
Opt 016/HP 44476A and Opt 018/HP 44476B: SMA connectors

Ordering Information

HP 3488A Switch/Control Unit
Switch Modules—Includes Terminal Connectors
Opt 010/HP 44470A 10-channel Relay Mux Module
Opt 011/HP 44471A 10-channel G.P. Relay Module
Opt 012/HP 44472A Dual 4-channel VHF Switch Module
Opt 013/HP 44473A 4 x 4 Matrix Switch Module
Opt 014/HP 44474A 16-Bit Digital Input/Output Module
Opt 015/HP 44475A Breadboard Module
Opt 016/HP 44476A Microwave Switch Module
Opt 017/HP 44477A Form-C Relay Module
Opt 018/HP 44476B Microwave Switch Module
Opt 019/HP 44478A 1.3 GHz 50 Q Mux
Opt 020/HP 44478B 1.3 GHz 75 Q Mux
Rackmounting and Manuals
Opt 401 Side Handle Kit (HP p/n 5061-1171)
Opt 907 Front Handle Kit (HP p/n 5061-1170)
Opt 908 Rack Flange Kit (HP p/n 5061-1168)
Opt 909 Rack Flange with Handles (HP p/n 5061-1169)
Opt 910 Extra Operating and Service Manuals
Opt W30 Three-Year Hardware Support
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Interconnect Systems and Cables
HP 59306A, 59307A, 10833A/B/C/D, 10834A

HP 59306A HP 59307A

l DESIGNED FOR l
SYSTEMS

HP 10833A/B/C/D

HP-IB Accessory Modules

Modules in the HP 59300 series are ideal building blocks to extend the
measurement capabilities of instruments. Modules can be interconnect-
ed via the HP-IB to HP measuring instruments, signal sources, and
recording devices capable of operating directly on the HP-IB. In addition,
these modules frequently serve to interconnect with devices which are
not themselves capable of direct HP-IB operation.

HP 59306A Relay Actuator

Six Form-C relays provide control of external devices either manually
from front-panel pushbuttons or remotely from the HP-IB. Relay contacts
are specified to switch 28 Vdc or 115 Vac at 0.5 A. Each relay can be pro-
grammed independently or multiple relays can be switched together.
Front-panel pushbuttons light to indicate the state of each relay.

The HP 59306A is ideal for providing control of microwave coaxial
switches (HP 8761A/B) as well as control of microwave programmable
step attenuators (HP 8494 through 8496G/H) using external dc
power supplies.

HP 59307A Dual VHF Switch

This module provides two single-pole 4-throw switches controlled from
front-panel pushbuttons or remotely from the HP-IB. The HP 59307Ais a
dc to 500 MHz, 50 Q switch designed to maintain fast pulse transition
times. The switches are independent and bi-directional for optimum use
in multiplexing 50 Q signal lines into measuring instruments. The
HP 59307A is ideal to switch a standard delay, frequency, or voltage into a
measurement loop for purposes of system calibration.

HP-IB to Centronics Parallel-Bus Converter

This bus converter allows instruments with an HP-1B port to output data
to printers equipped with Centronics 1/0 ports. No programming is
required. Just connect an HP-1B cable to one end, a Centronics cable to
the other, plug in and begin printing.

Data Flow: One-way only HP-IB (input) to Centronics (output)
DataRate: 15KB/s
Size: 9.14cmWx2.79cmHx14.61cmD (3.6inx1.1inx5.75in)

ITEL-45CHVU

Inssleusn FOR l
SYSTEMS

HP10834A

HP-IB Interconnection Cables

Cables for interconnecting HP-1B devices are available in four lengths.
The connector block at both ends of the cable has a plug on one side and
a matching receptacle on the other so that several cables may be conve-
niently “stacked” in parallel, thus simplifying system interconnection.
Lock screws securely mount each connector block to an HP-1B instru-
ment or to another connector block.

Note: Cables are not always included with HP-1B devices, particu-
larly those that connect directly to an HP controller. (The HP-IB interface
for HP controllers provides the necessary cable and connector.) Product
listings in this catalog should be checked to see if HP-IB cables are
furnished.

HP 10833 cables feature an improved shielding design to help
reduce RFI levels in systems. This series of cables has significantly lower
radiated emissions than previous HP-IB cables.

The HP 10834A is a shielded HP-IB to HP-IB adapter. It provides
additional clearance (approximately 2.3 cm) between the HP-IB cable
and the rear panel of the instrument. This allows easier access to switch-
es, cables, and other connectors in close proximity to the connector.

Ordering Information

HP 59306A Relay Actuator

HP 59307A Dual VHF Switch*

ITEL 45CHVU HP-IB to Centronics Parallel Bus Converter
ITEL 145CHVEB HP-IP to Centronic Parallel Bus Converter**
(European version)

HP C2950A IEEE-1284 Cable for A to B Connection, 2 m (6.6 ft)
HP C2951A |IEEE-1284 Cable for A to B Connection, 3 m (9.9 ft)
HP 92284A Centronics Cable 2.1 m

HP 10833A HP-IB Cable, 1 m (3.3 ft)

HP 10833B HP-IB Cable, 2 m (6.6 ft)

HP 10833C HP-IB Cable, 4 m (13.2 ft)

HP 10833D HP-IB Cable, 0.5 m (1.6 ft)

HP 10834A Adapter

HP 8120-3448 HP-IB Cable, 6 m (18.5 ft)

HP 8120-3449 HP-IB Cable, 8 m (26 ft)

* Must order appropriate AC adapter.
** Must order power supply separately. Ask for part number HP 82241A.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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INTERFACE PRODUCTS

HP-IB Cards, System Controllers
HP 82341C, 82340B, 82335B

HP-IB Interface Cards for the PCs

Create Test and Measurement Applications on Your PC

HP-IB (Hewlett-Packard Interface Bus) was originally developed to help
standardize interfaces between computers and instruments. For years, it
has reigned as the IEEE-488.2 protocol throughout the industry. HP-IB is
implemented on a vast range of HP computers and instruments. When
you buy HP-IB, you can be sure of automatic, seamless compatibility
between computers and instruments throughout your system.

HP 82341C

High-Performance HP-IB Card with Buffering

The HP 82341C is a 16-bit high-speed HP-IB card that lets you take full
advantage of today’s faster HP-IB instruments and faster PCs. It offers
maximum 1/0 performance where fast system rates are required. It
comes with SICL/VISA software for a Windows 3.1 environment and
Windows 95/NT.

HP 82340B

HP’s Mid-Range Card

The HP 82340B is HP’s mid-range HP-IB interface supplied with SICL/VISA
software for a Windows 3.1 environment and Windows 95/NT. It provides
superior single-task instrument control and data acquisition where built-in
buffering is not required.

HP 82335B

The Standard HP-1B Card

The HP 82335B includes an interface card Command Library software for
DOS and Windows 3.1 environments. The HP 82335B supports a variety
of popular DOS and Windows languages, especially for operations in
a DOS environment where 1/0 transfer rates are less demanding. The
HP 82335B also supports Dynamic Data Exchange (DDE) servers that
control both interface and instruments from a variety of DDE-based
Windows applications.

System Requirements

For DOS Operation: IBM-PC or compatible with at least 256 KB RAM
and DOS 3.1 or higher.

For Windows 3.1 Operation: IBM-PC or compatible with at least a
286 microprocessor (386 is recommended), at least 2 MB of RAM

(4 MB is recommended), Windows 3.0 or later, and DOS 3.1 or later.
For Windows 95/NT Operation: IBM-PC or compatible with at least a
386 microprocessor (486 is recommended), and at least 12 MB RAM
(16 MB is recommended).

Feature Summary

Automation Kits for PCs

Two HP-IB automation kits are available that support
popular Test & Measurement languages:

HP 82345BPC Windows 3.1 Automation Kit with HP VEE 3.12
HP 82345DPC Windows 95 and Windows NT Automation Kit
with HP VEE 3.2

VXLink

VXLink connects any IBM-compatible PC to any VXI mainframe. Now
you can control instruments by connecting your industry-standard com-
puter directly to an industry-standard instrumentation backplane.
VXLink is a 16-bit interface that links the VXIbus in your B-size or
C-size mainframe directly to a standard ISA slot in your PC.

Ordering Information

HP E1483A VXLink for C-size mainframe, including ISA
card, C-size VXI card, cable, and software on CD-ROM
for Windows 3.1/95
HP E1383A VXLink for B-size mainframe, including ISA
card, B-size VXI card, cable, and software on CD-ROM
for Windows 3.1/95

VISA Software

VISA is an extension of the concept of unified instrument library that HP
supported through the initial introduction of SICL (Standard Interface
Control Library). VISA is specified by the VXIplug & play Alliance. VISA 1.0
provides a unified input/output, allowing one library of calls that can be
used with a variety of interfaces. The HP-IB (IEEE) interface family
82340B, 82341C, 82345B and VXLink E1383A, E1483A all include VISA 1.0.

Call HP Direct for fast service and technical assistance. You'll get
off-the-shelf delivery. Purchase orders, VISA, MasterCard, and American
Express are accepted. Order today and receive complimentary 90-day
post-sale support, 1-800-452-4844.

HP-IB Interface Cards for Workstations

The HP E2070C and the high-speed HP E2071C are designed to provide
an additional IEEE-488.2 HP-IB interface for the HP Series 700 worksta-
tions. The HP 745i has a built-in HP-IB port as well as an EISA backplane.
Four additional workstations are supported: the models 715, 725, 735,
and 755. The HP E2070C and E2071C are superior, low-cost EISA cards
that give you fast access to instrument automation.

Software

The HP E2070C and E2071C are supported by HP’s Standard Instrument
Control Library (SICL).

HP 82341C HP 82340B HP 82335B HP-1B Benchmarks
Operating System | Windows 3.1/95/NT | Windows 3.1/95/NT | MS-DOS, Windows 3.1 Controller Max. data rate Start-up time
1/0 Library SICLIVISA SICLIVISA Command Library (DB/s) (ms)
Languages C/C++, Visual C/C++, Visual C/C++, Pascal, BASIC 745i-E2071C 580 .03
BASIC, HP VEE BASIC, HP VEE U’.gﬁﬁ (érX:SlLIJg)mIQ-JIPVEE 7451—E2070C 230 03
Backplane ISA/EISA. 16 bit ISA/EISA. 8 bit ISAJEISA, 8 bit (Note: the transfer rate for the 745i built-in HP-IB port is 750 DB/s.)
Maximum I/0 750 KB/s 520 KB/s 355KB/s HP-IB |nterface Products
FCCClass A Yes Yes Yes "
Compliant Model Description
e S T s
HP-IB Cables HP-IB connection extender and documentation. SICL/VISA

HP 10833A 1 meter HP-IB Cable
HP 10833B 2 meter HP-IB Cable
HP 10833C 4 meter HP-1B Cable
HP 10833D 5 meter HP-IB Cable

Ordering Information

High-Performance HP-IB Interface

HP 82341C Includes interface card, SICL/VISA software
for Windows 3.1/95/NT on CD-ROM, manuals, and quick
reference card

Mid-Range HP-IB Interface

HP 82340B Includes interface card, SICL/VISA software
for Windows 3.1/95/NT on CD-ROM, manuals, and quick
reference card

Standard HP-IB Interface

HP 82335B Includes interface card, Command Library for
Windows 3.1 and DOS, HP-IB peripheral driver software,
manuals, and quick reference card

software on CD-ROM for HP-UX 9.X and 10.01.
Option 001 IEEE-488.2 HP-IB, EISA interface only.

HP E2071C High-speed IEEE-488, HP-IB, EISA/VISA interface for Series 700
systems. Includes interface with SICL/VISAéHP E2091D), 2-meter
HP-IB cable, HP-IB connection extender and documentation.
SICL/VISA software on CD-ROM for HP-UX 9.X and 10.01.
Additional Ordering Information: Built-in buffer—best product
for multitasking environment requiring high performance.
Cannot be used for peripherals—printer, plotter, disks.

Option 001 High-speed IEEE-488.2 HP-IB, EISA interface only.

HP E2074B GP-10 card, cable, SICL software on CD-ROM for HP-UX 9.X
and 10.01 and documentation, a 16-bit parallel EISA interface
is supported on HP BASIC/UX/700. Allows access to all applicable
HP BASIC statements. Excellent for special, unconventional I/0
needs on Series 700.

HP E2075A GP-I0 card for PCs. General purpose 1/0 card and SICL software
on CD-ROM for PCs with the Windows 95/NT operating system.
Compatible with C/C++, HP VEE and Visual BASIC.

HP E2091D SICL/VISA for Series 700 controllers. Supports built-in HP-1B
interface (745i or 747i), or EISA-based HP E2070C or E2071C plug-
ins. HP-UX 9.X or HP-UX 10.01 required. Media on CD-ROM.

HP E2094E SICL/VISA for PCs with Windows 3.1/95/NT. Media on CD-ROM.




Test Software
& Development Tools

HP Basic for Windows
5964-0369E

HP Basic Product Family
5962-7100E/EN

HP VEE Evaluation Kit
5965-1372E

HP VEE Case Studies Brochure
5962-9239E

HP VEE for Windows, DDE between HP VEE &
MS Excel
5962-9850E

HP VEE for Windows, Dynamic Data Exchange
(DDE)
5962-9849E

HP VEE for Windows, Using DDE with HP VEE
for Windows
5962-9852E

HP-1B Interface Cards for PCs
5962-9848EUS/EN

HP E3200A Technical Specifications
5962-0021E

HP 35639A DataViewer Product Overview
5962-9499E

HP 37204A Multi-Point HP-IB Extender
Technical Data Sheet
5962-6971E

VXlbus Products

14 Ways to Work Faster, Smarter, Better
5021-1980

HP 75000 Family of VXI Products & Service
Catalog
5964-3970E

1996 Test Systems Source CD ROM
5965-1372E

System Switches & HP-IB Cables
HP 75000 Family of VXI Products & Services

Catalog
5964-3970E

Many of these literature pieces are available at:

Additional Literature
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See also
Logic Analyzers 373

. Time-Domain/Communication
3 Analyzers 426-427 _

Oscilloscope Probes & Accessories

Electronic Counters

Digital Multimeters/Dig
Voltmeters
See also
R & Resistance Meters | - 355-362

46 - Function Generators & Waveform
ynthesizers

56 Electronic Loads

160 Power Supplies

- 179 monic/Flicker Test Syste
181 AC Source/Analyzers
See also
work Analyzers
Gain-Phase Analyzers

/184 Additional Literature
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OSCILLOSCOPES
Digitizing Oscilloscopes
Overview

54600-Series Oscilloscope

The HP 54600 family of nine general purpose oscilloscopes
give you the power of digital with the feel of analog to enhance
your test and troubleshooting capabilities. These affordable
scopes are based on HP’s multiple processing architecture
that gives you a scope that responds instantly to changes in
the circuit under test as well as the front panel knobs. The two
newest members of this family are based on HP’s new
MegaZoom technology. This gives you the power of a deep
memory scope on your bench without the complexities usual-
ly associated with deep memory scopes. The new mixed sig-
nal oscilloscope seamlessly integrates 16 logic channels to
meet the needs of your mixed-signal testing.

HP 54500-series scopes offer the performance you need to
clearly display your signals. A deep 32 K of memory, 500 MHz
bandwidth and 1 ns peak-detect feature allow you to take
advantage of the high sample rate on all sweep speeds.
Standard features include: FFT, a 3% -inch disk drive, advance
triggering, RS-232, Centronics and HP-1B interfaces. You don't
have to pay extra for the performance or features you need.

When dealing with extremely fast signals, elusive glitches and
complex triggering scenarios, count on the HP 54700-series to
capture and display your signals with accuracy and fidelity.
Their modular design allows you to select the high sample
rate, wide bandwidth, and precise resolution you need to meet
your toughest challenges, including: glitch capture, ground
bounce, timing violations, reflections, ringing, crosstalk, TDR
testing and characterization.



Bandwidth No. of Chan. | Sample Rate Memory Depth

HP 54603B 60 MHz 2 20 MSals 4000 points

HP 54600B 100 MHz 2 20 MSa/s 4000 points

HP 54602B 150 MHz (2+2) 20 MSa/s 4000 points

HP 54645A 100 MHz 2 200 MSa/s 1M points

HP 546450 100 MHz 2+16 200 MSa/s 1 M points

HP 54610B 500 MHz 2 20 MSa/s 4000 points

HP 54615B 500 MHz 2 1GSa/s 5000 points

HP 54616B 500 MHz 2 2GSals 5000 points

HP 54616C

For more information on the 54600-series troubleshooting scopes, see page 89.

Bandwidth No.of Chan. | Sample Rate |Memory Depth
HP 54520A 500 MHz 2 500 MSa/s 2 ch.| 32k points
HP 54520C to1GSa/s 1ch.
HP 54522A 500 MHz 2 2GSals2ch. | 32kpoints
HP 54522C
HP 54540A 500 MHz 4 500 MSa/s 4 ch.| 32 k points
HP 54540C to2GSa/s 1ch.
HP 54542A 500 MHz 4 2GSals4ch. 32k points
HP 54542C
For more information on the 54500-series digitizing scopes, see page 97.
Bandwidth No.of Chan. | SampleRate | Memory Depth
HP 54720D 400 MHz to 1,2,4,0r8 2 GSalsto 32Kto
2GHz 8GSals 256 K points
HP 54750A 12.5GHz to 2oré4 N/A 4 K points
50 GHz

For more information on the 54700-series digitizing scopes, see page 100.
* 54700-series scopes are modular oscilloscopes.

Need more information?

If you'd like to learn more about any of these scopes, call your HP field engineer or one
of the engineers at HP DIRECT at 1-800-452-4844. Our instrumentation specialists are
ready to discuss your application and help you find the right scope for your unique needs.

OSCILLOSCOPES

Key performance issues in digitizing
scopes.

How can you judge a digitizing scope’s perfor-
mance? At a minimum, consider the following
five issues:

1. Sample rate.

Sample rate is the rate at which a scope takes a
“snapshot” of the incoming signals. Sample
rates vary in digitizing scopes. Higher sample
rates give you higher real-time bandwidth,
faster peak detects and generally cost more. It's
what happens to all those samples that really
matters, and you can get an idea of what hap-
pens by checking bandwidth, display update
rate, and memory depth.

2. Bandwidth.

There are two Kkinds of scope bandwidth.
Repetitive (or equivalent time) bandwidth
applies only to repetitive signals. What you see
on the display is a picture of the signal that the
scope builds up with multiple sweeps. It's basi-
cally a method for squeezing more bandwidth
from a given sample rate. Repetitive bandwidth
should be at least three times greater than the
-3 dB bandwidth of the signals you measure.
(remember that you can estimate the -3 dB
bandwidth by dividing 0.35 by the rise time of
the signal.)

Real-time (or single-shot) bandwidth, in
contrast, is the highest frequency a scope can
capture in asingle pass. The ratio between sam-
ple rate and bandwidth varies. If the scope has
interpolation, the ratio can be as close as 4 to 1.
Without interpolation, the ratio is generally
10to 1.

3. Display update rate.

The faster a digital scope updates its display,
the more responsive it is to changes in the input
signal. The HP 54600-series delivers a display
update rate of over 500,000 points per second
(up to 3 million points per second on the
HP 54645A). So you'll see signal changes as
soon as they happen.

4. Memory depth.

Memory depth is a measure of how many sam-
ples the scope can store. If you need to capture
a pulse train without interruption, you'll need a
scope with enough memory to capture the
whole thing. You can calculate the memory
depth you need by dividing the length of time
you want to capture by the sample rate needed
to accurately reproduce the signal.

5. Aliasing.

Aliasing is a sampling phenomenon that can
mislead you by displaying signals that really
don't exist. Aliasing can occur whenever the
sample rate doesn't exceed the highest-fre-
guency component in the input signal by at
least a factor of two. HP scopes use patented
anti-aliasing techniques or a sample rate to
bandwidth ratio of at least 4 to 1 to minimize
aliasing.
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OSCILLOSCOPES

Digitizing Oscilloscopes
General Specifications Chart

Hewlett-Packard Digitizing Oscilloscopes

Here's a closer look at all of HP’s oscilloscopes, from responsive trou-
bleshooting scopes to high-speed, high-performance design tools. Use
this table to make a detailed comparison of HP scopes.

For more information on a specific product, turn to the page
indicated. (Note that the HP 54720D and 54750A are modular scopes, and
specific capabilities depend on the configuration you choose.)

HP Digitizing Oscilloscopes

HP 54603B HP 54645A HP 54615B
HP 54600B HP 54602B HP 54645D HP 54610B HP 54616B/C
Bandwidth 60 MHz (54603B)
Repetitive 100 MHz (54600B) 150 MHz 100 MHz 500 MHz 500 MHz
Real time 2 MHz 2 MHz 20 MHz 2 MHz 250 MHz (54615B)
500 MHz (54616B)
Channels 2 (HP 54645A)
2 4(2+2) 2 + 16 (HP 54645D) 2 2
Time interval
accuracy (best case)
Repetitive +100 ps +100 ps +40 ps +100 ps +20 ps
Real time N/A N/A N/A N/A N/A
Digitizing rate 20 MSals 20 MSa/s 200 MSa/s 20 MSals g
2 GSals (54616B)
Memory/channel 4K samples 4K samples 1M samples 4K samples 5K samples

Vertical resolution

8 bits

Input voltage ranges
(1:1 probe)

2mV/div to 5 V/div (HP 54602B and HP 54645A: 1 mV/div to 5 V/div)

Input Z, coupling

1MQ, ac, dc, ground

50 Q, 1 MQ, ac, dc, ground

Pulse parameter
measurements

Yes

Waveform math

1+2,1-2, XZ, invert; optional 1x2, FFT, differentiate, integrate

Other analysis functions

Autostore, peak detect, averaging

Waveform storage

2 pixel (additional memories with optional module)

Trigger enhancements

Edge, autolevel, HF/LF reject, noise reject, TV field and line; HP 54610B includes trigger view; HP 54645A includes glitch trigger

Instant hard copy and
disk support

HP printers and plotters, Epson-compatible printers, Centronics printers

Other

Fast update rate, delayed sweep, roll mode, HP-IB and RS-232 1/0 options, optional test and benchtop automation modules.
HP54645A includes MegaZoom memory which enables background acquisition plus easy pan and zoom of 1 million samples.

For more information,
order publication number

5964-9339EUS

5964-9339EUS

4-9630EUS (54645A)
5963-7245EUS (54645D)

5964-9339EUS

5964-9338EUS

HP 54603B: HP 54602B: HP 54645A: HP 54610B: HP 54615B:
HP 54600B: HP 54645D: HP 54616B:
HP 54616C:
For more catalog info. Page 89




HP Digitizing Oscilloscopes

OSCILLOSCOPES

83

HP 54520A/C HP 54522A/C HP 54720D System with Plug-Ins
HP 54540A/C HP 54542A/C HP54714A | HP 54713B HP 54712A HP 54711A HP 54721A HP 54722A HP 54750A
500 MHz 500 MHz 400 MHz 500 MHz 1.1GHz 2.0GHz 1.1GHz 2.0GHz 50 GHz/20 GHz/
12.4GHz
125 MHz to
500 MHz 500 MHz 400 MHz 500 MHz N/A N/A 1.1GHz 2.0GHz N/A
HP 54520A/C, HP 54522A/C: 2 Plug-in: 2 Plug-in: 1 Plug-in: 1 Plug-in: 1 Plug-in: 1 Plug-in: 1 20rd
HP 54540A/C, HP 54542A/C: 4 System: 8 System: 4 System: 4 System: 4 System: 2 System: 1
+100 ps +100 ps +30 ps +30 ps +30 ps +30 ps +30 ps +30 ps 5ps
+400 ps: 4 ch. +100 ps +100 ps +100 ps N/A N/A +50 ps +50 ps N/A
4200 ps: 2 ch.
500 MSal/s to
2 GSals 2GSals 2GSals 4GSals 8 GSals N/A
32K samples 32K 64K samples 128K 256K 4K samples
. S . . S . 11 bits, 15 bits

8 bits, 10 bits with averaging 8 bits, 12 bits with averaging with averaging

. . 2 mV/div to 1 mV/divto 1 mV/divto 2 mV/divto 1 mV/divto 8 mV/div to 1to 100 mV/div
Lmv/divto5 Vidiv 5 V/div 5 V/div 1V/div 1V/div 1V/div 4V/div

50Q,1MQ, | 50Q,1MQ,
1MQ, 50 Q, dc, ac dc, ac dc, ac 50 Q, dc, ac 50 Q, dc 50Q,dc,ac | 50Q 50Q
Yes

A+B, A-B, AxB, A vs. B, integrate, +,—, +, X, Avs. B, integrate, differentiate, min, max, magnify, invert, FFT, histogram

differentiate, invert, magnify (only), FFT

Peak detect, variable and infinite
persistence, averaging, envelope

Variable and infinite persistence, averaging, digital BW limit, interpolation (except HP 54750A),
color-graded display

2 pixel, 4 waveform, 650 multiple
400,000 bytes segmentable memory

1 pixel, 4 waveform, and floppy disk

Edge, pattern, state, glitch, delay
by event or time, time-qualified
pattern, TV (including user-definable)

2.5GHz edge
trigger, 18 GHz
with HP 54118A

Edge, pattern, state, time-qualified pattern, glitch, delay by time, or events

HP graphic printers and plotters

HP printers, Epson printers, built-in 3.5-inch flexible disk, and HP-1B and Centronics interfaces

DOS-compatible, 1.44 MB flexible disk
drive, measurement statistics, limit test,
waveform compare, mask generation,
sequential single-shot with time tag, tele-
com option, post-acquisition pan and zoom.
User control of memory depth and sample
rate. Color display on C models.

TDR/TDT,
built-in eye
diagram
parametric
measurements

Color display, color hard-copy, measurement statistics, pan and zoom

HP 5963-7245EUS and 5963-7246E

5091-6979E, 5091-9256 HP5962-0097E

HP 54520A: HP 54522A:
HP 54520C: HP 54522C:
HP 54540A: HP 54542A:
HP 54540C: HP 54542C:
Page 97 Page 100 Page 104

Need more information?

If you'd like to learn more about any of these scopes, call your HP field engineer or one of the engineers at HP DIRECT.
Our instrumentation specialists are ready to discuss your application and help you find the right scope for your unique needs.
Please see page 184 for a full directory of product and application literature available from Hewlett-Packard.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Mixed Signal Oscilloscopes
HP 54645D

» Dual-channel 100 MHz scope with 200 MSa/s

* 1 MB of memory per channel

* 16 logic timing channels with 400 MSa/s on 8 channels
and 200 MSa/s on 16 channels

New Mixed-Signal Testing Power

With the introduction of the HP 54645D mixed-signal oscilloscope
(MSO) to your lab, you will be able to easily view the complex relation-
ships of your circuit’s analog and digital operation. On one display you
will have both the analog circuit operation displayed on the HP 54645D
MSO’s 100 MHz oscilloscope channels and the logic timing displayed on
up to 16 logic channels. Analog and digital events are aligned in time so
that you can easily relate cause and effect in difficult mixed-signal trou-
bleshooting situations.

HP MegaZoom Technology

Often in mixed-signal systems the events of interest either take place
over a long time span or they are widely separated from the trigger event.
With 1 million samples per channel, MegaZoom technology captures
long time spans with high sampling speed, allowing you to see the fine
detail needed to solve elusive mixed-signal problems.

Before the introduction of the HP 54645D MSO with MegaZoom
technology, deep-memory oscilloscopes were considered specialized
tools because of their complex operation, non-responsive control panel,
and excessive display dead time. These problems have been overcome
with the development of MegaZoom technology which uses multiple
processors optimized for the task of waveform acquisition, storage
and display. Now, because of MegaZoom technology, you can have a
deep- memory scope in your lab that is the scope that you will use every
day. MegaZoom technology gives you a deep-memory scope that
responds instantly to your control inputs, has a high speed, low dead time
display and has deep memory with easy-to-use pan and zoom. MegaZoom
isn’t a special mode that you must stop and select, it is operating for you
all the time.

Seamless Integration of Logic Channels into
an Oscilloscope

Seamless integration of scope and logic channels in the HP 54645D MSO
gives you an oscilloscope-like operation of both the scope and logic chan-
nels. For example, simply turn the time base knob to set the time/divi-
sion for all scope and logic channels. Seamless integration allows you to
set up atrigger edge, glitch or a pattern of high, low, and don't-care levels
across any or all of the MSQO's 18 input channels. There is no scope-logic
mode switch. You don’t have to think about the block diagram of the
HP 54645D MSO to effectively apply it in your lab.

» MegaZoom technology for easy-to-use and responsive deep memory
» Simple easy-to-use controls
» Powerful triggering

Powerful Triggering

The HP 54645D MSO provides the triggering power you need to solve
your toughest mixed-signal problems in an easy-to-use control system.
You no longer need to regulate powerful triggering features such as pat-
tern and glitch to special situations. Because the MSO is an oscilloscope
you will find that it is ideally suited for everyday use with its simple edge
triggering. This is the familiar scope triggering mode and it is the one
that will solve most of your problems. You can trigger on a rising or
falling edge on any of the MSQO’s 18 input channels.

Pattern triggering is provided to allow you to set-up a pattern of
high, low and don’t-care levels across any or all of the MSQO's 18 channels.
In the scope channels the threshold which determines high or low levels
is the scope trigger level.

The advanced triggering gives you a choice of glitch, advanced pat-
tern, or TV triggering. In the glitch mode, the HP 54645D MSO will
search for a glitch that is less than a specified width on any of its 18 chan-
nels. In addition you can search for a pulse that is greater than a specified
width or within upper and lower limits.

In advanced pattern mode the HP 54645D MSO uses two trigger
patterns and two edge terms. These terms may be combined in one of
several Boolean relationships (AND, OR, and THEN). In addition you
may establish trigger qualifiers such as entered, exited, and duration.

The HP 54600 Product Line

The HP 54645D mixed-signal oscilloscope is a member of the popular
HP 54600 series of general purpose scopes. As such, this powerful scope
is as rugged and is built to the same environmental specifications as the
other members of this popular scope line. The HP 54645D uses the same
interface modules for connecting to printers and computers. BenchLink
Scope provides easy interface to your PC.

Other Mixed-Signal Solutions

For those applications where a higher bandwidth scope or where a full
featured logic analyzer is needed, HP provides additional mixed-signal
test solutions. The HP 54620A/C logic analyzer is designed to be used
with an oscilloscope. This logic analyzer is very scope-like in its operation
so that it is an ideal companion to your scope. This combination of scope
and logic analyzer is very useful in applications requiring more than 100
MHz scope performance. Mixed-signal applications that are based on a
bus-based microprocessor will need the additional capabilities of a full-
featured logic analyzer. For these applications one of the HP 1660 series
of logic analyzers can be teamed with the HP 54645A dual-channel oscil-
loscope with MegaZoom technology or the HP 54645D mixed-signal
oscilloscope.



Specifications

Vertical system

Horizontal system, scope and logic channels

Scope Channels: CH1and 2 Sweep speeds 50s/div to 5 ns/div
main and delayed
Bandwidth (3dB) dc t0100 MHz @= 10 mv/div
(> 75 Mhz @< 10 mv/div) Accuracy +0.01%
ac coupled 1.5 Hz to 100 MHz Vernier Accuracy =£0.05%
Rise time ~3.5ns @ > 10 mv/div, Horlzlotntal 40ps
(calculated) (<4.6 ns @ <10 mv/div) resolution
Dynamic +32V or+8 div Scope cursor accuracy
input range whichever is less Single channel Horizontal accuracy
Math functions Channel 1+ or ﬂg% screen width
—channel 2 £49ps
f Dual channel Horizontal accuracy
Input resistance 1 Mohm +0.2% of % screen
Input capacitance ~13pF width £ 80 ps
Maximum input 400V (dc + peak ac) Logic cursor accuracy
Range 1mV/div to 5V/div Single channel Horizontal accuracy
Accuracy +15%FS £0.29% of screen width
. . +1 logic sample period
Vernier Fully calibrated, Dual channel Horizontal accuracy
accuracy 3% FS +0.2% of screen width
: : : +1logic sample
Single-cursor Vertical gain accuracy :
accuracy +1% full scale Eﬁggdsikgvf\llan.-to-
0, it .
+0.5% of position value Delay jitter <10 ppm
Dual-cursor Vertical gain = Del
accuracy 0.8% of full scale €lay range
BW limit Approx. 20 MHz Pre-trigger (negative delay): At least 1 screen
width or 2.5 msec
Coupling ac, dc, GND Post-trigger (from trigger point to end of sweep):
Channel isolation dc to 20 MHz >40 dB 500 seconds
(with channels at Delayed sweep
same v/div); Delayed timebase can be as fast as 5 nsec/div
20 MHz to 100 MHz o
but must be at least 2X the main timebase.
>30dB " .
Delayed sweep display is the same data ac-
Inversion Channel 1and quisition as was the main.
channel 2

Logic channels

16 channels (0-15) in two pods of 8

channels each

Maximum input
voltage

+40 volts peak

Threshold range

+6.0voltsin 50 mV

HP MegaZoom technology (post-acquisition pan
and zoom): The time/div and delay controls allow
any part of the acquired waveform display to be
expanded to the full extent of the memory
available.

Trigger system

increments Modes Auto, Autolevel, and
hreshold (100 3% of Normal
Thresho +(100mV +3% o
accuracy threshold setting) Holdoff ~200nsto
§ s ab ~25seconds
Input dynamic +10 volts about : : . :
raﬂge Y threshold Edge triggering Rising or falling on
any of the 18 input
Minimum input To meet the timing channels
voltage overdrive specifications, the - - -
9 tr?reshold value must Pattern triggering i’\ pattezndof r]lgh,
be within 20 % of the jow, and don & care
50% voltage point of f‘;\III?nZ Zr&%gé':r']”geor
the inputsignal established across all
Minimum input 500 mV peak to peak 18 channels. The
voltage swing analog channel’s high
Input resistance 100K Q level is defined by
that channel’s
Input capacitance ~8pF trigger level.
Channel-to- 2 ns typical, 3 ns max. Advanced Selectable as glitch,
channel skew triggering advanced pattern, or TV
Pre-defined TTL=1.4V,CMOS =2.5V, Glitch Less than, greater
thresholds ECL=-1.3V than, or within
specified range
Source Any of the 18
input channels
Polarity Rising or falling
Minimum 8ns
pulse width setting

OSCILLOSCOPES

Mixed Signal Oscilloscopes

Advanced pattern

HP 54645D

Up to two trigger
terms (P1and P2)

and two edge terms
(E1 and E2) may be
established and these
terms can be
combined as follows:
AND, OR, Then,
Entered, Exited,
Duration, < Duration >,
Duration range

85

TV

Available on scope
channels only

TV line and field

0.5 divisions of
composite synch
required for stable
display

Oscilloscope analog triggering

Sensitivity

DC to 25 MHz > 10 mV/div
<35divor3.5mVv

<10 mVv/div<1divor2mv

25 MHz to 100 MHz >
10 mV/div < 1 div or 10 mV

<10 mv/div,<1.5divor3mv

Sources CH1,CH2, and line

Coupling

dc, ac, HF reject, LF reject, noise reject
HF reject and LF reject-3dB @ 50 kHz

XY

Bandwidth 100 MHz
Phase error 1.8 degrees
@ 1 MHz

Acquisition system

Maximum
display rate

Average

3 million samples per
second with sufficient
trigger rate, and vectors
off. 60 full screens per
second, vectors on.
Selectable as
smoothing, 4, 8, 16, 32,
64, 128, and 256 averages

Roll mode

At sweep speeds of
200 ms/div and slower,
data moves

across the display
from right to left with
no dead time

Oscilloscope acquisition system

Maximum 200 MSa/s on each
sampling rate channel
Single-shot 20 MHz

bandwidth

Simultaneous capture on both channels

Vertical resolution

8 bits

Peak detection

Can capture and
display a pulse at least
5nsec wide atany
timebase setting

Maximum
memory depth

1 MB samples per
channel

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Mixed Signal Oscilloscopes
HP 54645D

Logic acquisition system

Vertical resolution 1bit

Maximum 400 MSa/s onone
sampling rate pod, 200 MSa/s on
two pods

Simultaneous capture on all channels

Peak detection Will capture and
display a pulse at least
5nsec wide atany
time base setting

Maximum 2 MB samples per

memory depth channel on one pod,
1 MB samples when
both pods are used

Display system

Display 7-inch raster
monochrome CRT

Resolution 255 vertical by 500
horizontal points

Controls Front-panel intensity

Vectors Selectable on/off

Graticle 8x 10 grid, frame,
and none

Advanced features

Automatic (measurements are
measurements continuously updated,
markers indicate
measurement)
Voltage Vave (dC), Vrms
Vee, Vv, and Vwax
Time Frequency, period,
+ pulse width,

- pulse width, duty
cycle, rise time and

fall time (rise time and
fall time are scope only)

Cursors Manually-or automa-
tically-placed read out
of time, 1/time, voltage.
Additionally logic chan-
nels can be displayed
as binary or hex values.

Setup functions

Autoscale Finds and displays all
active scope and logic
channels, sets edge
trigger mode on highest
numbered channel, sets
vertical sensitivity on
scope channels and
thresholds on logic
channels, time base to

display 1.8 periods
Save/recall 10 set-ups can be
(non-volatile) saved and recalled

from non-volatile memory
Trace Trace 2 volatile
(pixel) memory
User-defined All channels may be
channel labels assigned a user-defined

label of up to 6 charac-
ters. Labels displayed
in place of 1st division
of waveform.

General

Please refer to HP 54600
Series specifications.

Ordering Information

HP 54645D Mixed Signal
Oscilloscope

Accessories supplied: two each HP10074A
10:1 divider probes with readout, 16-channel
logic input probe assembly, removable front
panel ground connector, user’s guide and
service manual, power cord

Accessories and Options:

Opt 001: RS-03 Magnetic
Interference shielding
added to the CRT
Opt 002: RE-02 Display Shield
added to the CRT to reduce
radiated interference
Opt 101: HP 10098A
Front-panel Cover and
Pouch Kit
Opt 103: HP 54654A
Customer Training Kit
Opt 104: HP 5041-9409
Carrying Case
Opt 106: HP 348108
HP BenchLink Scope Software
Opt 1CM: HP 5062-7345
Rack-mount Kit
Opt W50: Additional two years
of warranty

HP 10074A

10X Probe with Readout

HP 10070A

1X Probe

See the MSO in Action

To see the HP 54645D mixed signal oscilloscope in action
and for answers to any questions you might have, call your
local HP sales and service and request a free copy of the
product presentation CD ROM.

Part Number 5964-9538E (international)
Part Number 5964-9538 EUS (USA version)




* Analog look and feel

* 1 Meg of Memory (HP 54645A)

» Automatic and cursor-based measurements of frequency,
time, and voltage

OSCILLOSCOPES

General Purpose and Troubleshooting
HP 54600 Family

» Upto2GSal/s sample rates

* Glitch detection

» Add-on interface and enhancement modules for hard copy,
remote programming, and FFT

HP 54600 Family of Oscilloscopes

The HP 54600 family of oscilloscopes offers you the comfortable feel of
analog scopes and the measurement power of digital scopes, all at a price
you can afford. This family of oscilloscopes gives you the ability to view
waveforms you can't see with your analog scope, and they provide the
familiar controls and interactive displays you've grown accustomed to. To
solve your most difficult test problems, these scopes provide powerful
digital features, such as pre-trigger viewing, peak detect waveform stor-
age, and measurement automation.

This combination of analog feel and digital power enhances your
troubleshooting ability. You can expect bright, crisp displays of your
most demanding signals at all sweep speeds and delayed sweep magnifi-
cations. Storage for glitch and transient analysis is as simple as pressing
a button. Pre-trigger viewing lets you view events that an analog scope
would miss.

This class of oscilloscopes, made possible through HP’s advanced
integrated circuit technology, presents this power in a small, lightweight
package and at a price that fits your budget. These oscilloscopes capture
your repetitive signals at up to 10 GSa/s (signal shot phenomena at up to
2 GSa/s) giving you a clear and accurate display of your most trouble-
some signals. The display update rate of up to one and a half million
points per second provides a display with unprecedented interactivity.
For example, amplitude-modulated waveforms and other rapidly chang-
ing signals are shown onscreen with the detail and fidelity you expect.

Enhanced Modules for Add-On Flexibility Now and
in the Future

HP 54600 series interface and enhancement modules increase the capa-
bilities of the HP 54600 series scopes. When one of these modules is
attached to the back of an HP 54600 series scope, features like FFTs,
remote programming via RS-232 or HP-1B, unattended waveform moni-
toring and hard copy can all be added.

Please see page 90 for more details.

Eight Models: One Is Right for You

With eight models to choose from, you will be able to pick the oscillo-
scope that best meets your measurement and troubleshooting needs
while meeting the constraints of your budget. The dual-channel 60 MHz
HP 54603B is ideally suited for classroom use and other situations where
budgets are tight. The HP 54600B offers dual-channel 100 MHz perfor-
mance for field service and production test applications. With its 150
MHz bandwidth, 1 mV/division sensitivity, and triggering to 250 MHz,
the HP 54602B is the “lab quality” general-purpose scope for your bench
today and the years to come.

The HP 54610B may the lowest priced 500 MHz oscilloscope on the
market, but it does not compromise on measurement quality. The
HP 54615B boosts the sample rate to 1 GSa/s while preserving the intu-
itive analog feel and instantaneous response, common in all the members
of the HP 54600 family. At the top of the HP 54600 line, the HP 54616B
(Monochrome) and the HP 54616C (Color) provide 500 MHz bandwidth
and 2 GSa/s sample rate. The HP 54645A, 100 MHz MegaZoom oscillo-
scope, brings deep memory to the family. MegaZoom technology makes
using the one megabyte of memory effortless.

Maximum

Model Bandwidth Channels | Sensitivity Sample Rate

54603B 60 MHz 2 2mVto 20 MSals
5 V/div.

546008 100 MHz 2 2mVto 20 MSals
5 V/div.

54645A 100 MHz 2 1mVto 200 MSa/s
5 V/div.

54602B 150 MHz 4(2+2) 1mVto 20 MSa/s
5 V/div.

546108 500 MHz 2 2mVto 20 MSals
5 V/div.

54615B/ 500 MHz 2 2mVto 1GSa/s
5 V/div.

54616B/C 500 MHz 2 2mVto 2GSals
5 V/div.

If you need more details please refer to the Performance
Characteristics on page 92.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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General Purpose and Troubleshooting (cont’d)
HP 546008, HP 54602B, HP 54603B, HP 54645A

* 60 MHz to 150 MHz Bandwidths
* 1 Meg of memory (HP 54645A)

HP 54602B, 150 MHz Oscilloscope

The HP 54602B is a powerful general-purpose scope, with four channels,
and 1 mv/div sensitivity.

Key Features

= 4 channels (2+2), two 150 MHz full feature and two
250 MHz limited attenuation channels

= 1 mV/divto 5V/div sensitivity

= 4K memory

« Responsive front-panel controls

= High screen-update rate, 1.5 million points/second

HP 54600B, 100 MHz Oscilloscope

The HP 54600B is ideal for production test, field service and education—
anywhere you need a solid, dependable, general purpose scope at a
low price.

Key Features

« 100 MHz bandwidth

e 2channels

= 4 Kmemory

« 2nsto5 s/division timebase

HP 54603B, 60 MHz Oscilloscope

Even with tight budget restrictions, the HP 54603B delivers the features
and performance of an HP oscilloscope. For colleges and universities,
this scope is a great way to introduce students to the world of profession-
al test equipment.

Key Features

« 60 MHz bandwidth

« 2channels

= 4K memory

« 5nsto5 s/division timebase
« 7inch raster CRT

* Analog look and feel
 Fastupdate rates

HP 54645A, 100 MHz MegaZoom Oscilloscope

The HP 54645A is no ordinary 100 MHz oscilloscope. It may look and
operate like the rest of the HP 54600 series but there is one big differ-
ence— it is running with a megabyte of memory.

Key Features

< 100 MHz bandwidth

= 200 MSa/s sample rate, on both channels

= 1 megabyte of memory, on both channels

= Fast screen-update rate, 3 million points/second
= 1 mvto5V/division vertical sensitivity

= 2nsto 50s/division timebase

HP 54645A MegaZoom Oscilloscope

The HP 54645A oscilloscope brings the advantages of deep memory with
none of the disadvantages usually associated with this class of oscillo-
scopes. The HP 54645A is a dual channel 100 MHz oscilloscope with 200
MSa and a full 1 MB of memory behind each of its channels. Through the
application of MegaZoom technology, this deep-memory oscilloscope
has a high speed/low dead time display and a highly-responsive front
panel. Unlike all other deep memory scopes which force the user to
choose between fast response and deep memory, the MegaZoom tech-
nology gives you a scope that is always fast and deep. Pan and zoom oper-
ation is as simple as turning the time/division knob. No special menus or
controls are required to take full advantage of the HP 54645A’s deep memory.

A powerful glitch trigger extends the power of the MegaZoom tech-
nology in solving your toughest troubleshooting problems. Simply setup
the desired pulse width that represents a worse case situation and after
the scope finds it, pan and zoom through the deep waveform record to
find out exactly what was going on in your circuit that caused the problem.

Multiple-Processor Architecture

HP uses a multiple-processor architecture in the HP 54600 series of oscil-
loscopes. This is one of the ways in which HP delivers ease of use, with a
responsive high update-rate oscilloscope. The parallel processing utilized
in the HP 54600 series allows acquisition and display systems of the oscil-
loscope to function independent of the human interface and measure-
ment systems. This makes for a general-purpose troubleshooting scope
that is responsive to changes in your waveform, as well as responding to
changes initiated from the front panel.



e 500 MHz bandwidth
» Upto2GSa/s sample rates
» Fastupdate rates

The 500 MHz Members of the 54600 Series

There are four choices for 500 MHz general-purpose troubleshooting
scopes. These scopes are designed with troubleshooting and debug in
mind. Simple, responsive, direct-access controls coupled with a respon-
sive display make debugging easy.

HP 54610B Oscilloscope

The HP 54610B is the lowest cost 500 MHz scope on the market today. It
provides a high-quality 500 MHz scope for troubleshooting repetitive
signals.

Key Features

< 500 MHz bandwidth

= Low cost

« 4 Kmemory

« High display update rate, 1.5 million points/second
= 1 MQ/50Q selectable inputs

HP 54615B Oscilloscope

The HP 54615B is a 500 MHz scope with a 1 GSa/s sample rate. The
1 GSa/s sample rate allows the single-shot capture of phenomena up
to 250 MHz.

Key Features

= 500 MHz bandwidth

= 250 MHz single shot

=« 1 GSa/s sample rate, on both channels

= 1ns peak detect, on all sweep speeds

« 5 Kmemory

= Built-in power for HP active probes

= Fast screen update rate, .5 million points/second
= 1 MQ/50Q selectable inputs

OSCILLOSCOPES

General Purpose and Troubleshooting
HP 546108, HP 54615B, HP 54616B, HP 54616C

* 1nspeakdetect
 Familiar analog look and feel
» Monochrome or color

HP 54616B/C Oscilloscope

The HP 54616B (monochrome) and the HP 54616C (color) offer the
highest sample rate available in the HP 54600 Series. At2 GSa/s these
scopes can capture signals up to 500 MHz, single shot or repetitive. With
features like 1 ns peak detect, 5K of memory, responsive display and
1 Meg or 50 ohm inputs this scope will meet your troubleshooting needs
today and in the future.

Key Features

« 500 MHz bandwidth

<« 500 MHz single shot

= 2 GSa/s sample rate, on both channels

< 1ns peak detect, on all sweep speeds

« Color (HP 54616C)

« 5K memory

« Built-in power for HP active probes

= Fast screen update rate, .5 million points/second
= 1 MQ/50Q selectable inputs

1 ns Peak Detect

Peak detect is a feature that can be implemented on digital scopes. HP 54515B,
HP 54616B/C utilizes a peak detect allows the samplers to run at no less
than 1 GSa/s at all sweep speeds, when activated. HP's implementation of
peak detect does not effect the bandwidth of the scope and is operational
at all sweep speeds.

Powerful, Efficient and Compact

When you think about powerful 500 MHz digital scopes, the first thing
that might come to mind is large and complicated. The HP 54600 family
has four models that are neither, making them ideal troubleshooting and
debugging oscilloscopes. These scopes are compact (can fit under a
plane seat) and weigh under 15 pounds. They also retain some of the
attributes that were valued in analog scopes. Knobs that allow direct
access control of vertical and horizontal scaling and positioning are just
one of the many features that make these scopes easy to use. High update
rate and a real-time vector display respond instantly to changes in your
waveform. This powerful combination will help you get answers fast.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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General Purpose and Troubleshooting
HP 54600 Series Interface and Enhancement Modules

Hard-copy output to printer or plotter

Remote instrument control

Enhanced automatic measurements

Extended trace storage, math operations, and FFT
Unattended signal monitoring

Instrument Drivers

A Full Family of Add-On Interface and
Enhancement Modules

The HP 54600 series scopes use a complete range of optional interface
modules for hard-copy output, remote programmability, and custom test
functionality. These modules plug into the back of most HP 54600 series
scopes, adding advanced capability to your general purpose, trouble-
shooting scope. You can create a measurement solution for your specific
test needs. No other scope in its class can offer these capabilites—and
the price is right.

HP 54650A HP-IB Interface Module

This module provides full remote control and hard-copy output to HP-IB
printers and plotters. Programming is in accordance with IEEE-488.2.
With the addition of this module, the oscilloscope’s two trace memories
become non-volatile.

HP 54652B RS-232/Parallel Interface Module

This module provides computer interface via RS-232 and printing via par-
allel in one module. The RS-232 interface also can be configured for print-
ing when not being used for remote programming. With the addition of
this module, the oscilloscope’s two trace memories become non-volatile.

! l_IIII IIII|I|I||II

Hard copy output to HP’s most popular printers

HP 54657A HP-IB and 54659B RS-232 and Parallel
Measurement/Storage Modules

The HP 54657A and 54659B measurement/storage modules bring
enhanced measurement and storage power to your HP 54600 scope.
Added features include:

- FFT

= Up to 100 non-volatile trace memories

= New automatic measurements with user-defined levels

= New channel-to-channel delay and phase measurements

= Real-time clock for time- and date-tagging of hard copy and
stored traces
Unattended pass/fail signal monitoring

Automatic Measurements and Waveform Math

The measurement/storage module adds measurement capabilities
such as:
= Amplitude, pulse overshoot and preshoot, delay, and phase angle
« 10/90%, 20/80%, and user-defined voltage thresholds for rise-time
and fall-time measurements
= New measurement formats of percentage and phase angle
= Waveform multiplication, differentiation, and integration

Additional Trace Storage

The modules add three high-speed, non-volatile trace storage locations
and 64 K of trace memory to the HP 54600 scope. The modules use a data
compression technique for trace memory storage, allowing you to save
up to 96 additional waveforms, depending on trace complexity.

Unattended Signal Monitoring

The measurement/storage module simplifies circuit analysis and debug-
ging by comparing your live signal to a test template you create. If the
scope detects a failure, it can perform one of three tasks:
= Store the failing trace to memory, along with the time and date of
the failure
< Print the trace (with time and date) on a printer
= Note the failure and maintain pass/fail statistics while continuing
the test
Built-in mask generation and editing software make creating your
test template simple. Once your mask and test are created, you can leave
them in the module’s non-volatile memory or store it to a PC with HP
BenchLink software. This capability lets you easily run tests to character-
ize your circuits, whether for a short time or many days. You can even use
the measurement/storage module in conjunction with a PC for enhanced
throughput and to take advantage of the automatic measurements.

FFT—A New Measurement Dimension

The measurement/storage module now has the ability to give you fre-
qguency information for your input waveforms. Fast Fourier Transform
(FFT) capability allows you to find and identify unusual waveform fre-
guency components. FFT also allows you to check the fidelity of your sig-
nal or compare it to other similar-looking waveforms. The FFT autoscale
function simplifies frequency domain set-up.

The measurement/storage module’s FFT capability includes fre-
quency and amplitude cursors (with both dBm and dBv scaling), which
let you make quick, accurate measurements. Choose between Hanning,
flat-top, exponential, and rectangular windows. You can even view the fre-
guency components of a single shot event.
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HP 34810B BenchLink Scope Windows Software
(Option 106) Offers Connectivity

HP BenchLink Scope provides a simple communications link between
your PC and the HP 54600 and 54500 families of oscilloscopes. HP
BenchLink Scope is a member of the HP BenchLink family of PC/basic
instrument connectivity solutions, and takes full advantage of the Windows
interface to easily transfer screen images, waveform data, front-panel
setups, and even custom test information via HP-IB or RS-232 interfaces.
HP BenchLink Scope makes it easy to move important information
from scope to PC. You'll be able to transfer:
= Screen images—you can transfer a bitmap picture of the scope
screen to your PC for viewing, annotation, storage or printing.
HP BenchLink Scope provides convenient annotation tools, and
Windows makes it easy to cut and paste your annotated image into
other applications. You can also save your image in PCX and TIF
formats. You'll find documenting lab results to be fast and simple.
= Waveform data—HP BenchLink Scope transfers the actual wave-
forms on screen to your PC for further review and analysis. You
can simultaneously capture scope and logic waveforms, and once
captured, use waveform markers in HP BenchLink Scope to
review your data. HP 54645A/D users can also use pan and zoom
to effectively review 1 MB spreadsheets and analysis programs,
and you can save waveform data in a variety of formats.
= Instrument setups—the full front-panel setup of your scope can
be saved in the PC for later use. You can store setups for several
different tests or configure multiple scopes with the setup created
on a master scope.
HP BenchLink Scope supports both HP-IB and RS-232 transfers.
The application runs on Windows 3.1, Windows 3.11 and Windows 95.

Report on Ringing in Our Network

May 24, 1992
IR NEFY

We foumd wie re the ringing in our LAN waveforms is coming from! We
easily captured the vinging by using an HP ascill ope connected to the
network, and HE's new Benchl.lok software brought the image aver to the PC.
i hos 2 200 kHz
o ot Alex"s wor kot

nent that we've tracked down to o faulity

oy T | TeweMewPigman [TEICY 0 0 00000
HP BenchLink/Scope makes PC connections easy

HP 54654A Operator’s Training Kit
(Option 103 to HP 54600 Series Instruments)

The operator’s training kit consists of a training signal board and lab
workbook. The signal board provides 12 signals that show various oper-
ating modes and features of an HP 54600 series oscilloscope. Nineteen
logic analyzer test points are also provided to demonstrate the features of
the HP 54600 series logic analyzers or mixed signal oscilloscope. After
completing the labs, the user can operate the instrument and make mea-
surements with no extra training. This kit is ideal for the educational envi-
ronment and can also be an excellent tool for training new employees.
The operator’s training kit comes with signal board, manual, and 9 V bat-
tery, all contained in an attractive case.

HP 85901A Portable AC Power Source

This portable power source includes a battery and power inverter. The
source will power an HP 54600 series scope for at least 2 hours, and its
inverter may be used in cases where 12 Vdc power is available externally.

OSCILLOSCOPES

General Purpose and Troubleshooting
HP 54600 Series Software and Accessories

Two-Year Warranty Extension (Option W50)

Option W50 for HP 54600 series scopes extends the normal three-year
warranty for an additional two years, giving you five years of worry-free
operation.

Enhanced Performance for Video Applications
(Option 005 to select HP 54600 Series Scopes)

With the addition of Option 005, enhanced TV/video triggering, to the
HP 54602B, HP 54610B, HP 54615B, HP 54616B/C or HP 54645A oscillo-
scopes, you will be able to trigger on any specified line of video in either
NTSC, PAL, PAL-M, SECAM or generic video formats. With this addi-
tional triggering you will be able to easily view signals that are often very
dim or invisible on most analog scopes. Once you have the signal of inter-
est displayed you can measure it with digital precision.

With Option 005 a full bandwidth signal output is added to the
scope’s rear panel. Now you can bring additional measuring instruments
to the signal at the scope’s probe tip.

Live NTSC broadcast video

HP 10098A Pouch and Front Panel Cover
(Option 101 to HP 54600 Series Scopes)

The pouch provides probe and accessory storage on top of the scope and
is easily removable for rack mounting. The front panel cover provides
sturdy protection of the front panel display and knobs when transporting
the scope.

HP 5041-9409 Carrying Case
(Option 104 to HP 54600 Series Scopes)

The HP 5041-9409 carrying case makes transporting and shipping your
HP 54600 series oscilloscope safe and simple. A scope, optional module,
and other accessories fit neatly inside the padded shell of hard plastic,
and the case is lockable for shipment.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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General Purpose and Troubleshooting
HP 54600 Series Performance Characteristics

Product Specific Characteristics

TV triggering TV line and field. Requires

HP 54603B HP 546008 HP 546028 HP 546108 HP 546158/ HP 54645A 0.5 div of composite sync for
Vertical system HP 54616B/C :tne:jbls display (Channels 1
Bandwidth dc to 60 MHz dcto 100 MHz |dcto150 MHz |dc to 500 MHz' | dc to 500 MHZ' dc to 100 MHz . -
Ch.1and?2 100 MHz @ 75 MHz @1, 2 Holdoff Adjustable from200nsto 13 s
1,2,&5mV/div and 5 mv/div from 300 ns (HP 54615B,
Ch.3and4 NA NA dcto250 MHz  |NA NA NA 54616B/C)
Rise time (calculated) |5.8 ns 35ns 2.3ns 700 ps 700 ps 35ns External trigger (HP 546008, HP 546038,
Ch.1and?2 HP 54610B, HP 54615B, HP 54616B/C, HP 54645B)
Ch.3and4 NA NA l4ns NA NA NA Coupling dc, HF reject and noise reject
InputR &C 1MQ,=13pf [1MQ,=13pf [1MQ,=13pf [1MQ,=9pf 1MQ,=9pf 1MQ,=13pf External trigger (HP 546108 only)
Dynamic range +8 divisions +8 divisions +8 divisions +12 divisions +12 divisions +8 divisions Counlin acanddc
(from center screen) . p g_ . —
Sensitivity (per 2mVto5V 2mVto5V ImVto5V 2mVto5V 2mVto5V ImVto5V Trigger view External trigger is viewable
division) Ch 1and 2 Bandwidth >350 MHz
Ch.3and4 NA NA 0.1Vand05V |NA NA NA X-Y operation - all models
Accuracy 2% L.5% £L.5% 2% 2% £L.5% Z-blanking TTL high-blanks trace (Not
Vernier accuracy +3.5% +3% +3% +2% +2% +3% available on HP 546158,
Maximum input 400V 400V 400V 250V or 250V or 400V HP 54616B/C)
dc + peak ac 5VRMSin 5VRMSin : :
20 O mode 20 O mode Bandwidth )s(y?srt]gr: same as vertical
Bandwidth limit 20 MHz 20 MHz 20 MHz 30 MHz 30 MHz 20 MHz . 5 5
Ch.1and?2 Phase difference 3" at 100 kHz, +3" at 10 MHz
Horizontal system . (HP 54615B, HP 54616B/C)
Accuracy £0.01% +0.01% £0.01% £0.01% £0.005% £0.01% Display system - all models except HP 54616C
Vernieraccuracy  |+0.05% +0.05% £0.05% £0.05% NA £0.05% Display 7-inraster CRT
Resolution 100 ps 100 ps 100 ps 25ps 20 ps 40 ps Resolution 255 vertical x 500 horizontal
Delay jitter 10 ppm 10 ppm 10 ppm 10 ppm 1ppm 10 ppm points
Sweep speed 5s/divto 5s/divto 5s/divto 5s/divto 5s/divto 50 s/div to Controls Front-panel intensity control
_ 5ns/div 2 ns/div 2 ns/div 1ns/div 1ns/div 2 ns/div Graticule 8x 10 grid or frame
Acquisition system Auto-store Saves previous sweeps in half-
Max. sample rate 20 MSals 20 MSals 20 MSals 20 MSals 1GSals"/2 GSals 200 MSa/s" bright display and the most
Single shot band- 2 MHz 2 MHz 2MHz 2 MHz 100 MHz" 20 MHz* recent sweep in full-bright
width (single chan.) display
Peak detect 50ns 50ns 50ns 50ns 1ns® 5ns® A isiti t I del
(single chan.) ch|S|.|on system - a- models
Record length 4,000/2,000 4,000/2,000 | 4,000/2,000 4,000/2,000 5,000/2,000 1Meg Resolution 8 bits
(pts vectors off/on) Simultaneous Channels 1and 2 or
Max. update rate 1.5M pts/s 1.5M pts/s 1.5M pts/s 1.5M pts/s 0.5M pts/s 3Mpts/s channels Channels 3 and 4 (HP 54602B)
vectors off Average Number of averages
Trigger system _ selectable from 8, 64, 256
Sensitivity dcto25MHz, |dcto25MHz, | dcto25MHz® |dcto25MHz, | dcto 100 MHz, dctozsMHz, | Advanced functions - all models
Ch.1land2 .35divor3.5mV |.35divor3.5mV|.35divor3.5mV |.35divor3.5mV |0.5divor3.5mv 35divor3smV|  Automatic Continuously updated
dc_to 60 MHz, dc_to 100 MHz, dc_to 150 MHz, dc_to 500 MHz, dc_to 500 MHz, dc_to 100 MHz, measurements
ldivor10mV |ldivor10mV |1divorl0mV |1divorl0mV |1ldivor7mV ldivor10mv Voltage Vavg, V rms, V p-p, Vtop,
Sensitivity NA NA dcto250 MHz  |NA NA NA Vbase, Vmin, and Vmax
Ch.3and4 Ldivor10mv Time Frequency, period, +width,
External trigger range|+18 V +18V NA +18V 2V +18V _width duty cycle rise
External trigger dcto25MHz, |dcto25MHz, |NA dcto 100 MHz, | dc to 100 MHz, dc to 25 MHz, time, and fall time
Sensitivity 50 mv 50 mV 75mV 75mV 50 mv C M I t ticall
dcto60 MHz, |dcto 100 MHz, dc to 500 MHz, | dc to 500 MHz, dc to 100 MHz ursors anually or automatically
100 mv 100 mV 150 mv 150 mv 100 mv placed
External trigger input [1MQ,=13pf  [1MQ,=13pf |NA 1MQ,=12pf  |1MQ,=12pf 1MQ, =13pf Setup functions  Sets the vertical and horizontal
R&C or50Q or50Q Autoscale deflection and the trigger level
External trigger input [400 V 400V NA 250V 250V 400V Save/recall 15 front-panel setups
maximum input (dc +peakac) |(dc+ peakac) (dc + peak ac) or| (dc + peak ac) or (dc + peak ac) 10 front-panel setups
5Vrmsin50Q [5Vrmsin50Q (HP 54645A)
Vertical system - all models Trace mgmory 2 volatl.le plxel_memorl_es
Math functions Channel 1 +Channel 2 Time skew Each channel adjustable TViunctions  Delaytime calibrated in
(HP 546108, over arange of £25 ns to Line counting NTSC and PAL line numbers

Cursor accuracy*?
Single cursor

Vertical accuracy +1.2% of
full scale +0.5% of position
value

Dual cursor Vertical accuracy 0.4% of
full scale

Inversion Channel 1 and Channel 2

CMRR =20dB at 50 MHz

Vertical system (HP 54610B, 54615B, 54616B/C)

50 Q protection

Protects 50 Q load from
excessive voltage

Probe sense

Automatic readout of 1X,
10X, 20X, and 100X probes

Horizontal system - all models

Cursory accuracy +0.01% +0.2% of full scale
(tand 1/t) +200 ps
Pre-trigger delay 10 div

(negative time)

Post-trigger delay
(trigger to start
of sweep)

At least 2560 div or 50 ms.
Not to exceed 100 s.

HP 54615B,54616B/C)

remove effects of cabling

Delayed sweep

Main sweep Delayed sweep

5s/divto Up to 200 x main

10 ms/div

5ms/divand Up to 2 ns/div/1 ns/div®/

faster 5ns/div®

Trigger system

Sources 54602B:Channels 1, 2, 3, 4,
or line. HP 546008, 54603B,
54610B, 54615B,54616B/C,
54645A: Channels 1, 2, line,
and external.

Coupling ac, dc, LF reject, HF reject,
and noise reject. LF & HF:
—3db at 50 kHz.

Modes Auto, Auto-level, Normal,
Single,and TV

All-field trigger
(both fields
selected)

Oscilloscope triggers on the
vertical sync pulse in both
fields, allowing use with
fields, allowing use with
noninterlaced video

‘Temperature is +10° C from calibration.

“Use full scale of 80 mV for 2 mV/div and 5 mV/div ranges
on HP 54600B, HP 54615B, HP 54616B/C and HP 54603B.
Use full scale of 40 mV for 2 mV/div range on HP 54610B.
Use full scale of 56 mV for 2 mV/div range on HP 54615B,
HP 54616B/C . Use full scale of 16 mV for 1 mV/div or

HP 54602B.

*Use full scale of 50 ns for 2 ns/div.

‘Tested to Hewlett-Packard environmental specification
section 758 for class B-1 products.

*Characteristic for the HP 54602B only.

‘Characteristic for HP 54610B and HP 54615B,

HP 54616B/C only.

"Upper BW reduces by 2 MHz per degree C above +35° C.
‘Characteristic for HP 54603B only.

1,2, 5mV/div dc to 25 MHz, 1 divor2 mV.

“Simultaneous on both channels.
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General HP 54650A HP-IB Interface Module Waveform Math Functions
Power requirements Provides full remote control and hard copy to HP- Function 1 Addition, subtraction, and
Line voltage 100 Vac to 240 Vac IB printers and plotters. Programming is in accor- multiplication
range ) dance with IEEE 488.2. With the addition of this - - T -
Line voltage Automatic module, the scope’s two pixel memories become Function 2 grl]fgeFrFeptlatlon, Integration,
selection 45Hz to 440 Hz non-volatile. An operating and programming man-
Line frequency 220 VA ual and a programming examples disk are supplied. FFT
Max. power 300 VA (HP 54615B, — - — - -
consumption HP 54616B/C) Specifications The interface capabilities of Windows Exponential, flat top,
Envi tal Meets th : ts of the HP 54600 series oscillo- Hanning and rectangular
nvironmenta eets the requirements o scone with this module :
characteristics MIL-T-28800D for Type Ill, instglled are as defined by Samples 1024 points
Class 3, Style D equipment as IEEE 488.1 as SH1, AH1, T5, Trace Memory Up to 100 nonvolatile
described later in this table L4, SR1,RL1, PP1, DC1, DT1, memories

Ambient temperature

Operating -10°Cto+55°C
Nonoperating -51°Cto+71°C
Humidity*
Operating 95% RH at 40° C for 24 hrs.
Nonoperating 90% RH at 65° C for 24 hrs.
Altitude
Operating To 4,500 m (15,000 ft)
Nonoperating To 15,000 m (50,000 ft)
EMI Meets FTZ 1046 class B.

(Commercial)
(MIL-T-28800D)

CEO1:
CEO03:
CS01:
CS02:

CS06:
REO1:

RE02:

RS02:

RS03:

Meets requirements in
accordance with paragraph
3.8.3EMI Type Il and
MIL-STD-461C as modified
by Table XII.

Part 2 narrow band
requirements up to 15 kHz.
Part4

Part 2

Part2

Part5 limited to 300 V.
Parts 5 and 6 measured

@ 12-in, 15 dB relaxation
to 20 kHz exceptioned from
20 kHz to 50 kHz.

Part 2 (limited to 1 GHz) full
limits of class A1C and A1F
with Option 002 installed.
Without Option 002
installed, 10 dB relaxation,
14 kHz to 1 GHz.

Part 2, Part | and Part 2, Part
11, exceptioned.

Part 2, limited to 1 V/meter
from 14 kHz to 1 GHz (with
Option 001 installed); slight
trace shift from 80 MHz to
200 MHz.

Vibration

Operating 15 min. along each
of the 3 major axes; 0.025-in
peak-to-peak displacement,
10 Hz to 55 Hz in 1-min.
cycles. Held for 10 min.
at55Hz (4 g at55Hz)

Shock

Operating 30 g, 1/2 sine, 11-ms
duration, 3 shocks/axis along
major axis. Total of 18 shocks.

Size (excluding

322mmW x 172 mmH x 317

handle) mmD (12.7inx (6.8inx6.8in
x12.5in)

Weight 6.2 kg (14 Ibs)

Safety CSA certification,
IEC 348 UL 1244 Listed

COandE2.

Printer/Plotter
Supported

HP ThinkJet, HP QuietJet,
HP PaintJet, and HP Laser-
Jet; HP-GL compatible
plotters.

HP 54652B RS-232/Parallel Interface Module

Provides full remote control via RS-232 and printing
via parallel in one module. The RS-232 can also be
configured for printing when not being used for
remote control.

Specifications

Memories1-3 High speed storage without

compression.

Memories 4 -100 Storage with compression.
Storage time is approxi-
mately 7 seconds. Number
of traces that can be stored
is a function of complexity,
with the minimum being 4
highly complex traces and
the maximum being 96.

An onscreen text editor is
provided for creating labels

Memory Labeling

Connector Type 9 pin (m) DTE Port, works up to 20 characters. Each
with HP 34398A RS-232 label contains the date and
cable. time it was saved.

Protocols Xon/Xoff, hardwire Real Time Clock 24-hour format with battery

i back-up. Can be set from

Daté s : front panel.

Parity None Unattended Waveform Monitoring

Baud Rates 1200, 2400, 9600, or 19200 Testing Method Comparison to waveform

Printer/Plotter HP ThinkJet, HP QuietJet, mask.

Support HP PaintJet, and HP Laser-

Jet; HP-GL compatible
plotters

Specifications

Connector Type 25 pin (F) connector, works
with HP C2950A parallel

printer cable.

Supported Printers:  Epson FX-80 or HP PCL

compatible printers

HP 54657A and 54659B Measurement/Storage
Modules

With the the addition of either the HP 54657A mod-
ule with HP-IB interface or the HP 54659B module
with RS-232 and parallel interface, the HP 54600
series oscilloscope will provide all of the following
features:

19 Automatic Measurements consisting of:

Voltage Vamp, Vavg, Vrms, Vpp,
Vpre, Vovr, Vtop, Vbase,

Vmin, and Vmax

Time Delay, Duty Cycle, Frequen-
cy, Period, Phase Angle,
Rise Time, Fall Time, +

width, and - width

User selectable among
10%/90%, 20%/80%, or
absolute voltage levels.

Thresholds

Cursor Readout
Modes

Voltage or percentage
Time or phase angle

Number of Masks 2

Mask Generation
and Operation

Automask, controlled from
the front panel, generates
mask from displayed wave-
form with selectable toler-
ance. Mask editor function
allows pixel-by-pixel editing
and line drawing. Smoothing
function performs a running
average of 3 pixels.

Actionon Failure « Save failed trace to memory
with date and time of the
failure

« Printfailed trace with date
and time of the failure

¢ Countthe failure and main-
tain pass/fail statistics
while continuing the test

Hard Copy and HP 54657A HP-IB
Programmability (For HP-1B specifications
Interface see HP 54650A)

HP 54658A RS-232
(For RS-232 specifications
see HP 54652B)

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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General Purpose and Troubleshooting
HP 54600 Series

Ordering Information

HP 54600B Two-Channel 100-MHz Oscilloscope
Includes two 1.5 m 10X probes (HP 10071A),
operating and service guide, and line cord

HP 54602B Four-Channel 150-MHz Oscilloscope
Includes two 1.5 m 10X probes (HP 10071A),
operating and service guide, and line cord

HP 54603B Two-Channel 60-MHz Oscilloscope
Includes two 1.5 m 10X probes (HP 10071A)
operating and service guide, and line cord

HP 54610B Two-Channel 500-MHz Oscilloscope
Includes two 1.5 m 10X probes (HP 10073A),
operating and service guide, and line cord

HP 54615B Two-Channel 500 MHz Oscilloscope
Includes two 1.5 m 10X probes (HP 10073A),
operating and service guide, and line cord

HP 54616B Two-Channel 500 MHz Oscilloscope
Includes two 1.5m 10X probes (HP 10073A),
operating and service guide, and line cord

HP 54616C Two-Channel 500 MHZ Color Oscilloscope
Includes two 1.5m 10X probes (HP 10073A)
operating and service guide, and line cord

HP 54645A Two-Channel 100 MHz MegaZoom Oscilloscope
Includes two 1.5m 10X probes (HP 10074A)
operating and service guide, and line cord

Accessories

HP 54650A HP-IB Interface Module

HP 54652A Parallel Interface Module

HP 54652B RS-232 and Parallel Interface Module
HP 54654A Operator’s Training Kit

HP 54655A Test Automation Module with

HP-IB Interface (compatible with the 54600B,

HP 54603B, HP 54602B and HP 54610B only)

HP 54656A Test Automation Module with

RS-232 Interface (compatible with the 54600B,
HP 54603B, HP 54602B and HP 54610B only)

HP 54657A Measurement/Storage Module with
HP-IB Interface

HP 54658A Measurement/Storage Module with
RS-232 Interface (not recommended for 54600B series)
HP 54659B Measurement/Storage Module with
RS-232 and Parallel

HP 10070A 1.5 m 1X Probe

HP 10071A 1.5 m 10X 150 MHz Probe

HP 10072A SMT Probe Tip Kit for HP 10070A,

HP 10071A, HP 10073A, and HP 10074A Probes
HP 10073A 1.5 m 10X 500 MHz Probe

HP 10074A 1.5 m 10X 150 MHz probe with probe sense
HP 34397A DC to AC Inverter

HP 85901A AC Power Source

Options
Opt 005 Enhanced Video Trigger (not available
on HP 54600B or HP 54603B; adds the ability to
trigger on a specified line of NTSC, PAL, PAL-M,
SECAM, or general format video. IRE graticule,
IRE cursor readout, video autoscale, and rear-panel
outputs for trigger and channel input are added with
this option
Opt 101 Accessory Pouch and Front-Panel Cover
(HP 10098A)
Opt 102 Two Additional 10071A Probes
(546028 only)
Opt 103 Operator’s Training Kit (HP 54654A)
Consists of a training signal board and lab workbook.
After completing these labs, an operator will be able
to make measurements and operate the oscilloscope
without any additional training.
Opt 104 Carrying Case (HP 5041-9409)
Designed to protect the oscilloscope for shipment
or for checking as airline baggage
Opt 106 BenchLink Software (HP 34810B)
Windows software that interfaces the scope (with
either HP-1B or RS-232 module installed) to a PC
for storage, analysis, or easy integration of waveform
data into desktop publishing software

Opt 090 Delete Probes for HP 54600B, 54602B, 54603B
Opt 090 Delete Probes for HP 54610B, HP 54615B,
HP 54616B/C

Opt 090 Delete Probes for HP 54645A

Opt 1CM Rack-mount Kit (HP 5062-7345)

7-in EIA standard rack

Opt W50 Additional Two-Year Warranty

(for a total of five years)

HP 546008

HP 54602B

HP 54603B

HP 54610B

HP 54615B

HP 54616B

HP 54616C

HP 54645B

For the Educators

These oscilloscopes are ideally suited for classroom use.
Contact your local Hewlett-Packard sales office for details
on specific education discount programs.

HP 54600 Interfacing and Hard Copy Output Information

Compatibility Chart

The following table describes the devices supported by the
HP 54600 series oscilloscopes:

HP-1B RS-232 Parallel
modules modules modules
HP-PCL Printers Yes Yes Yes
HP-GL Plotters Yes Yes N/A
Epson Printers N/A Yes Yes
(FX-80 or Compatible)
Computers Yes Yes N/A
HP-IB Cables
HP 10833A 1 m Cable
HP 10833B 2 m Cable
HP 10833C 4 m Cable
HP 10833D 0.5 m Cable

RS-232 Cables for HP 54652B and 54659B
For connection to printers and plotters:
HP 34398A 2.5 m, 9 Pin (f) to 9 Pin (f)
HP 34399A Adapter Kit
For connection to PCs:
HP 34398A 2.5 m, 9 Pin (f) to 9 Pin (f) Plus 9 Pin (m)
to 25 Pin (f) Adapter

RS-232 Cables for HP 54651A, 54656A, and 54658A
For connection to printers and plotters:
HP 13242G 5 m, 25 Pin (m) to 25 Pin (m)
For connection to IBM PC/XT computers:
HP C2913A 1.5m, 25 Pin (m) to 25 Pin (f)
For connection to PCs:
HP 24542G 3 m, 25 Pin (m) to 9 Pin (f)

Parallel Cable
HP C2950A 2 m, Parallel Printer Cable

MS-DOS®is a U.S. registered trademark of Microsoft Corporation.



HP has a Variety of Tools to Help You Troubleshoot and
Debug Today’s Mixed Signal Designs

HP 54645D Mixed Signal Oscilloscope

Key Features

« Dual-channel 100 MHz scope, 200 MSa/s sample rate
< 1 MB of memory per channel
« 16 logic-timing channels with 400 MSa/s on 8 channels and

200 MSa/s on 16 channels
= MegaZoom technology for easy-to-use and responsive deep memory
= Powerful triggering
Mixed signal testing in one box, the HP 54645D is a new class of oscillo-
scope. This mixed signal oscilloscope (MSQO) will allow you to easily view
the complex relationships of your circuit’s analog and digital operation.

For more details about the HP 54645D please see page 84.

HP 54620A/C Logic Analyzer

Key Features

< 16 channels of 500 MSa/s timing analysis
« 3.5 ns glitch capture at any sweep speed
< Simple scope-like controls

=« Edge, pattern and advanced triggering

« Full-color display with HP 54620C

When Your Oscilloscope is Not Enough

When the HP 54620A/C is used in conjunction with your scope, you have
a powerful mixed signal debugging combination. The HP 54620A/C has
16 channels of 500 MSa/s timing analysis and powerful triggering. When
used in combination with your oscilloscope, it can provide more channels
to view your problem. The trigger out of the HP 54620A/C can help trig-
ger your scope on the most complex signals.

For more details about the HP 54620A/C please see page 393.

OSCILLOSCOPES

Tools for the Mixed Signal Designer
HP 54615T, HP 54616 TC, HP 54620A/C and HP 54645D

HP 54616 TC Mixed Signal System

T e B,

Key Features

= HP 54616C Oscilloscope and HP 54620C Logic Analyzer
« Reduced system price over individual purchase
<« 500 MHz bandwidth oscilloscope, 500 MSa/s timing analyzer

One Powerful Combination

Take the HP 54616C, 500 MHz, 2 GSa/s, color scope and combine it with
the HP 54620C 16 channel, 500 MSa/s color timing analyzer and you
have the HP 54616 TC.

The powerful triggering capabilities of the HP 54620C can be used
in triggering the HP 54616C, enabling the capture of analog signals up to
500 MHz in bandwidth. This powerful yet compact combination can help
solve some of your most difficult high frequency problems.

The HP 54615T is the HP 54615B, 500 MHz, 1 GSa/s oscilloscope
combined with the HP 54620A to provide a lower cost monochrome
system.

For more details about the HP 54616C please see page 89.

Ordering Information

HP 54615T Mixed Signal Test System

Includes HP 54615B Option 001,

HP 54620A Option 001, and BNC Interconnect Cable
HP 54616TC Color Mixed Signal Test System
Includes HP 54616C Option 001,

HP 54620C Option 001, and BNC Interconnect Cable

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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In Higher Education

“I don't have the time to teach my students about operating a scope.”

HP 54600 series oscilloscopes can help you out of this dilemma, with:

= HP54654A self-paced training kit. So you don't have to do
the training.

= Autoscale. So students can set up the scope instantly, without
your help.

= Real-time display. For a friendly analog look and feel. Unlike
most digital scopes, the HP 54600 series immediately updates the
display when you turn a knob. That means real-time feedback for
your students.

= Plug-on modules for capability you can either add now, or later
after the next budget cycle. Our HP 54657A measurement/storage
module adds HP-IB and an FFT processor. It's like having an inexpen-
sive spectrum analyzer inside the scope.

= A growth path. Start the students with benchtop experiments, then
show them how to automate those experiments, on the same type of
equipment they will actually be using once they graduate.

« Three-year warranty. Yes, even in a sophomore teaching lab.

ROBERT A.WITTE

SPECTRUM
B —— & NETWORK
MEASUREMENTS

ELECTRONIC
TEST

Electronic Test Instruments and Spectrum & Network Measurements are
easy-to-read explanations of fundamental measurements.

EL RONIC
INSTRUMENT
HANDBOOK

CLYDE F. COOMBS, Jr.

Electronic Instruments Handbook, 2nd Ed. Over 33 HP and academic experts
collaborated to write this valuable resource, taking the mystery out of test
equipment design and operation.

HP has a Complete Line of Products and Programs for the
Education Market

Use HP’s whole family of BASIC Instruments in the classroom. For exam-
ple, combine the new low-cost HP 54603B oscilloscope and HP 33120A func-
tion generator/arb to perform hundreds of experiments: frequency-
domain plots, transient analysis of events that happen before the trigger,
swept response, DTMF, noise effects, digital “glitches”, etc.

More Than Instruments

HP has a number of programs just for colleges and universities:
educational discounts, books, pre-written experiments, training material,
posters, and more.

Generate Reports

HP BenchLink software’s graphical Windows interface can help you pro-
gram almost any waveform and dump a scope waveform into a word
processor, for stunning reports at the click of a mouse.

Books from HP

= Electronic Test Instruments
< Spectrum & Network Measurements
= Electronic Instruments Handbook, 2nd Ed.
Each of these books would be a great reference for any classroom.

We Can Help You Get Your Students Ready for the
Real World

If you're an educator and you don't think you can afford HP, you may be
in for a big surprise. Try us.

For more details on BASIC Instruments, see the table of contents in this
catalog. Here are just some of the HP products you can use for classroom
instruction:

Ordering Information

HP 54603B 60 MHz 2-Ch Oscilloscope

HP 54600B 100 MHz 2-Ch Oscilloscope

HP 54657A Measurement/Storage Module w/HP-IB
HP 54654A Operator’s Training Kit

HP 33120A 15 MHz Function/Arb Generator

HP 34401A 6% Digit DMM

HP 34820A BenchLink/Suite Software

HP 34811A BenchLink Arb Software

HP 34812A BenchLink Meter Software

HP 53181A 225 MHz RF Counter

HP E3631A Triple-Output Power Supply w/HP-IB
5960-5718 Spectrum & Network Measurements
E5801A Electronic Test Instruments

E5800A Electronic Instruments Handbook, 2nd Ed.
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General-Purpose Oscilloscopes

Monochrome: HP 54520A, 54522A, 54540A, 54542A; Color: HP 54520C, 54522C, 54540C, 54542C

* 500 MHz bandwidth
* Upto4channels at 2GSa/s
» 32 K/channel acquisition memory

HP

T
HP 54542C - '

HP 54520 and 54540 Series of Digitizing
Oscilloscopes

The HP 54520 and 54540 series of digitizing oscilloscopes offer you the
performance you need at a price you can afford. Like Hewlett-Packard’s
other digitizing oscilloscopes, these scopes offer features such as
autoscale, pushbutton hardcopy, automatic measurements, nonvolatile
setup and waveform memories, and full HP-1B programmability. The
HP 54520 and 54540 series oscilloscopes feature a user interface with
dedicated vertical, horizontal, and trigger knobs. These models have
maximum sample rates from 1 GSa/s to 2 GSa/s, and offer several new
features to make your testing easier, including an MS-DOS®-compatible
disk drive.

Reduce Hardware Design and Troubleshooting Time
with HP 54520 and 54540 Series Oscilloscopes

These powerful oscilloscopes speed hardware design and debugging
with performance to match your needs. HP’s advanced logic triggering is
a standard feature. Use it to trigger on a wide variety of user-specified
conditions. Trigger on edge, pattern, state, or trigger after delay to cap-
ture such elusive events as timing violations or transient bus phenomena.
Use glitch triggering to isolate and trigger on a glitch as narrow as 1 ns.
To pinpoint infrequent events and determine their cause, use HP’s
advanced logic triggering in conjunction with up to four channels to
quickly isolate anomalies. Triggering on an anomaly will allow you to
probe other points within the system during the failure condition to
understand the cause of the problem quickly.

Eight Models to Meet Your Measurement Needs

Number Single- Sample
Model of Repetitive  shot rate
number channels bandwidth bandwidth maximum
54520A
Monochrome 2 500 MHz 125 MHz (2 ch on) 500 MSa/s (2 ch on)
or 54520C 250 MHz (1 chon) 1GSa/s (1chon)
Color
54522A
Monochrome 2 500 MHz 500 MHz 2GSals
or 54522C
Color
54540A
Monochrome 4 500 MHz 125MHz (3or4chon) 500 MSa/s (3 or4ch on)
or 54540C 250 MHz (2 ch on) 1GSal/s (2 chon)
Color 500 MHz (1 ch on) 2GSa/s(1chon)
54542A
Monochrome 4 500 MHz 500 MHz 2GSals
or 54542C
Color

» 1.44 MB DOS-compatible disk drive
» FFT standard
* 1nspeakdetect

Instrument Drivers

Characterize Your Signals Accurately

Speed your characterization by using the automatic measuring capabili-
ties offered by the HP 54520 and 54540 series oscilloscopes. You have a
choice of up to 23 measurements based on standard- or user-definable
thresholds. Use measurement statistics to continuously display the max-
imum, minimum, and mean value for each measurement. Also available
for characterization are the automask generator and waveform compare
mode. Put a reference waveform on screen and have the scope build a
pass-fail mask around it with a test tolerance that you specify. Use the
compare mode to test incoming waveforms against the mask. If the signal
fails, the scope will store the failed waveform, with a time-date stamp, to
either internal memory or an external printer or plotter. The fast Fourier
transforms (FFTs) are also useful tools for characterizing signals. With
the high sample rate of these oscilloscopes, you can now analyze your
signal by using a single-shot FFT.

If you are characterizing several events separated in time, the
sequential single-shot capability allows you to capture the pulses without
capturing the dead time in between. You can then analyze the pulses indi-
vidually or all together in normal, averaged, or envelope mode.

HP 54520 and 54540 Series Oscilloscope Features

= 500 MHz bandwidth
= Upto 2 GSa/s sample rate
= 2-and 4-channel models
(all channels are simultaneous)
= 32K/channel acquisition memory
= 1nsglitch trigger
= Sequential single shot with time tagging
- FFT
< Fast screen update
« Fast front-panel response
= 1nspeak detect
= Waveform math
= Waveform masks
« Waveform compare
= Testfailure logging
= Measurement statistics
« 1.44 MB disk drive
= Measurement limit test
= TIFF/PCX/EPS screen image files
= 23 automatic measurements
< Pan and zoom
« Advanced logic trigger
= TVtrigger
« Telecom mask Option 001

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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SYSTEMS HP ﬁ

HP 54542A

Instrument Drivers

HP 54520A, 54522A, 54540A, 54542A
HP 54520C, 54522C, 54540C, 54542C
Digitizing Oscilloscopes

It's your choice. This series of eight Hewlett-Packard portable oscillo-
scopes lets you choose the channel count and sample-rate performance
that you need. Now, you can also choose between models with mono-
chrome-CRT or color flat-panel displays. Each scope includes a rich fea-
ture set that helps remove the stress and strain from your testing. The
HP 54522A/C and 54542A/C have two and four channels, respectively.
Both offer 500-MHz bandwidth and 2-GSa/s sample rate. These are the
specifications that you need for testing today’s high-speed designs.

However, if you need less single-shot bandwidth, the two-channel
HP 54520A/C and four-channel HP 54540A/C offer the same 500-MHz
repetitive (equivalent time) bandwidth, but offer lower sample rates. All
eight oscilloscopes have dedicated knobs for vertical, time base, and trig-
ger. These familiar controls are coupled with 32K of memory per channel
and an extensive problem-solving feature set that is ideally suited to your
everyday bench use.

Feature Rich

This new series of HP scopes has all of the features that you would expect
in a scope plus more. Use sequential single-shot when you need to cap-
ture successive single-shot events without capturing the dead time in
between. It is a great tool for applications such as pulsed-laser research,
high-energy physics, and pulse echo. Use glitch trigger to find the causes
of anomalies in circuit operation. Trigger on hard-to-see narrow glitches
down to 1 ns wide. Use FFTs to get a second perspective of your test
waveform. This feature is good for identifying signals, determining signal
fidelity, or to analyze high-speed transients in the frequency domain.

Generate and store your own template masks, then compare test
waveforms to the stored template for pass-fail testing. Or set your own
limits on any of the 23 automatic waveform parameter tests. Incoming
waveforms are measured with up to three tests at a time and passed or
failed according to your limits. Waveforms can be saved and time-
stamped upon failure of either waveform compare or limit test. Up to 665
failures of 500 points each can be stored in multiple memory and sent to a
printer, plotter, or acomputer via HP-1B.

Use peak detect to improve your confidence when using the scope
at lower sweep speeds. Scopes without peak detect can miss narrow
events at slow sweep speeds. Peak detect allows you to see any event as
narrow as 1 nswide.

All eight scopes have an internal 3%-inch, 1.44 MB, MS-DOS®- com-
patible disk drive which can be used to download software upgrades
to the instrument’s flash ROMs. The disk can also store waveforms,
instrument setups, and screen images in standard formats such as TIFF
and PCX. Other features included are: advanced logic triggering, push-
button automatic setup, hardcopy output, full HP-IB programmability,
pre-trigger viewing, TV triggering, voltage and time markers, pan and
zoom, user-controlled sample rate independent of sweep speed, user-con-
trolled record length, fast update rate, fast overdrive recovery, and more.

HP 54520A/C, 54522A/C, 54540A/C, 54542A/C
Specifications and Characteristics

Acquisition System

Maximum sample rate HP 54520A/C:  1GSals (1 channel on)
(Real-time mode) 500 MSa/s (2 channels on)
HP 54522A/C: 2 GSals (all channels)
HP 54540A/C: 2 GSals (1 channel on)
1GSal/s (2 channels on)
500 MSa/s (3 or 4 channels on)
HP 54542A/C: 2 GSal/s (all channels)

(Repetitive mode) 1GSa/s all models

Record length 32,768 pts. (real time)

501 pts. (repetitive)

Resolution 8 bits (10 bits via HP-IB with averaging)
Peak detect Captures and displays events as narrow as
1nsin real-time mode at sample rates of
250 MSa/s or less, sequential single shot
turned off.
Vertical
Repetitive bandwidth 500 MHz (equivalent time)
Real-time bandwidth HP 54520A/C: 250 MHz (1 channel on)
125 MHz (2 channels on)
HP 54522A/C: 500 MHz (all channels)
HP 54540A/C: 500 MHz (1 channel on)
250 MHz (2 channels on)
125 MHz (3 or 4 channels on)
HP 54542A/C: 500 MHz (all channels)
Number of channels (all are simultaneous acquisition)

HP 54540A/C, 54542A/C: 4
HP 54520A/C, 54522A/C: 2

Sensitivity* 1 mVv/div to 5 V/div

DC gain accuracy +1.25% of full scale

Inputimpedance R:1MQ, 1% or 50 Q, +1%

C: 7 pF nominal

Input coupling ac,dc

Maximum input 1MQ:+250V (dc+ac) [ac<10kHz]
50Q:5Vrms

Switchable bandwidth
Limits (-3 dB freq.

ac-coupled: 10 Hz

typical) LFReject: 400Hz  Bandwidth Limit: 30 MHz
Channel-to-channel
isolation (with channels at equal sensitivity)
dc to 50 MHz: 50 dB;
50 MHz to 500 MHz: 40 dB
Offset range Vertical sensitivity Available offset
1 mV to 50 mV/div 2V
>50 mV to 250 mV/div +10V
>250 mV to 1.25 V/div 50V
>1.25 V/div to 5 V/div 250V
Offset accuracy +(1.25% of channel offset + 2% of full scale)

Voltage measurement accuracy
Dual cursor: £[(1.25%) (full scale)+ (0.032) (V/div)]
Single cursor: £[(1.25%) (full scale)+(offset accuracy)+(0.016)(V/div)]

Magnification is used below 7 mV/div range. Below 7 mV/div full scale is defined
as56 mv.

Key Literature

Eight Portable Oscilloscopes: A Choice of Performance,
p/n 5963-7246E

HP 54520 and 54540 Series Portable Oscilloscopes Technical Data,
p/n5963-7245EUS (US version), 5963-7245E (universal version)
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General-Purpose Oscilloscopes (cont’d)

Monochrome: HP 54520A, 54522A, 54540A, 54542A Color: HP 54520C, 54522C, 54540C, 54542C

Horizontal
Time base range 500 ps/div to 5 s/div
Resolution 10 ps

At Time accuracy

Repetitive:

(>=8 average) +[(0.005%)(At)+(100 ps + 0.1% of full scale)]
Real time? +[(0.005%)(At)+(0.2)(sample period)]
1]

Peak detect (0.005%)(At)+(1 sample period)]

Time tag

Resolution 100 ps

Accuracy +[0.005%(reading)+100 ps]

Delay range 10" x sample period

(Post-trigger)

Delay range 32 K x sample period

(Pre-trigger)

Trigger

Sensitivity dc to 100 MHz 100 MHz to 500 MHz
Internal 0.5div 1.0div
External 0.0225 x (signal range) 0.045 x (signal range)

(External trigger: 54520A, 54522A only)

Auxiliary dc to 50 MHz: 250 mV p-p
Pulse width (minimum) 1 ns
Level range
Internal +1.5 x full scale from center screen
External (54520A,
54522A) 25V
Auxiliary 5V
Modes Edge, pattern, glitch, time-qualified pattern,

line, state, event-delayed, time-delayed, TV
(including user-definable)

Screen update rate

(typical at 500 ns/div) Record length (points)

Real time 500 8K 16K 32K

Updates/s 150 110 84 58

Repetitive Normal 8 Averages 128 Averages

Updates/s: 150 91 91

Power Voltage: 115/230 Vac, —25% to +15%, 48 to 440 Hz, 350 VA max.
Weight Net: approx. 11.8 kg (26 Ib); Shipping: approx. 21.3 kg (47 Ib)
Size 440 mm W x 218 mm Hx 367 mm D (17.3inx 8.6 inx 14.5in)

*For bandwidth limited signals, tr 1.4 x sample interval.

FFTs

Model number HP 54520A/C  HP 54522A/C  HP 54540A/C HP 54542A/C
Frequency

range*dcto: 500 MHz (1ch) 1GHz 250 MHz (3-4ch) 1GHz

250 MHz (2ch) 500 MHz (1-2ch)

1GHz (1ch)

Freq.accuracy [%(sample frequency)x1/32768)] + (5 x 10-)(signal frequency)

Signal-to-noise 55to 65 dB. Noise floor can be reduced by averaging the
time-domain waveform or by increasing the number of
points in the record.

*FFT amplitude readings are affected by input amplifier roll-off (3 dB at 500 MHz,
with amplitude decreasing as frequency increases above 500 MHz).

Telecommunications Test Option 001

= Standard telecom signal mask templates downloadable from
DOS disk to waveform memory

=« Automatic triggering on positive “isolated ones™ in live traffic
for many standard telecom signals

« Automatic best-fit of test signals to mask templates

« Automatic pass-fail comparison of mask templates with
corresponding input signals

= Automatic storage of up to 650 failures with time/date stamp;
printing, or plotting of failed signals

= User-defined + or — pass-fail tolerance

“‘The term “isolated ones” is defined as a pulse sequence of at least two zeros
followed by a one, followed by at least two zeros.

The HP 54542A shown with the HP 1145A, two-channel, 750-MHz,
small geometry active probe for surface mount devices.

Key Literature

Option 001 Product Overview, p/n 5965-5250EN (universal version)
or p/n 5965-5250EUS (US version)

PC Connectivity for 54500 Series Scopes

HP 34810A BenchLink Scope

HP BenchLink Scope lets you easily gather oscilloscope data in both
waveform (time and voltage pairs) and image (screen dump) formats for
display on your PC or transfer to files for use with other Windows-based
applications. Use it to store a scope screen to the Windows clipboard and
paste itinto a lab report or manual. Ask your HP sales representative for a
free HP BenchLink Evaluation Kit (p/n 5963-3810E).

HP 54551A ScopeView

Load the HP 54551A ScopeView disk on your PC and you have
Microsoft* Windows-based control of HP 54500 series oscillocopes—
without any programming. ScopeView gives you a colorful virtual front
panel with a fast update-rate to fully control your scope. For more infor-
mation ask your HP sales representative for a ScopeView data sheet, p/n
5091-6378.

HP VEE for Windows
Collect, analyze, and present data without writing code (for HP 54500
series scopes).

Ordering Information

The HP 54520A/C and 54522A/C oscilloscopes come

with two HP 10441A 10:1, 1 MQ probes; HP 54540A/C and
54542A/C come with four HP 10441A 10:1, 1 MQ probes.
All these oscilloscopes come with an accessories pouch,
user’s quick start, user’s reference, programmer’s refer-
ence, service guide, power cord and three-year warranty.

HP 54520A Two-Channel Oscilloscope (Monochrome)
HP 54522A Two-Channel Oscilloscope (Monochrome)
HP 54540A Four-Channel Oscilloscope (Monochrome)
HP 54542A Four-Channel Oscilloscope (Monochrome)
HP 54520C Two-Channel Oscilloscope (Color)
HP 54522C Two-Channel Oscilloscope (Color)
HP 54540C Four-Channel Oscilloscope (Color)
HP 54542C Four-Channel Oscilloscope (Color)
Opt 001 Telecommunications Mask Test Software
Opt 002 1145A (shown above) 2-channel Active Probe
Opt 003 1144A 800 MHz Active Probe
HP 1141A* 200 MHz Differential Probe
HP 1142A Probe Control and Power Module
*The 1141A must be used with the 1142A.
Opt 090 Delete Two Probes (HP 54520A, 54522A)
Opt 090 Delete Four Probes (HP 54540A, 54542A)
Opt 908 Rack-Mount Kit (HP p/n 5062-7379)
Opt 910 One Set Additional Manuals
Opt UK9 Front-Panel Cover
HP 34810A BenchLink Scope Software
HP 54551A ScopeView PC Software

For more information on HP probes and accessories,
refer to page 107.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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OSCILLOSCOPES

Digitizing Oscilloscopes
HP 54720D

* Maximum sample rate 8 GSa/s

» 25 pstime-interval accuracy, real-time (RT) mode

* 2.0 GHz bandwidth

» FFT, measurement limit test, color-graded display, histograms

Modular design

3%-inch MS-DOS®-compatible disk drive
Flash ROM firmware memory

Up to 8 channels

l DESIGNED FOR l
SYSTEMS

A unique technology called sample-and-filter is responsible for the unprecedented performance of the HP 54720D.

HP 54720D Modular Oscilloscope

When You Have Only One Chance, You Need
the Most Accurate Real-Time Oscilloscope

When an electronic or electrical event occurs only once, you need to cap-
ture and analyze the parametric nature of the event accurately, the first
time. The high sample rate, the industry-leading accuracy, and the pow-
erful features of the HP 54720D give you the clearest picture of the
event possible.

Key Contributions

« Four channels with 2 GSa/s ADCs and 64K memory per channel
= Two channels with 4 GSa/s ADCs and 128K memory per channel
« One channel with 8 GSa/s ADCs and 256K memory per channel
= 8 bits vertical resolution (RT)

= 9to 12 bits vertical resolution with averaging

= 1% vertical gain accuracy

< +30 ps time interval measurement accuracy (ET)

« 500 ps glitch capture

= Advanced logic triggering

= User-selectable sample rate and memory depth

= High, 177 waveforms/s max. capture and display update rate

A Scope You Configure

Because of the modularity, you choose the combination of preamplifica-
tion, gain vernier, attenuation, trigger pickoff, external trigger, input cou-
pling, and impedance that provides you with optimum accuracy.

Understand Your High-Speed Digital System Problems

In digital logic designs, analog problems—such as glitches, ground
bounce, timing violations, reflections, ringing, and crosstalk—are
becoming more difficult to solve as computer architecture complexity
and MIPS increase.

Capture all narrow glitches with a 500 ps glitch trigger. Then accu-
rately analyze whether the glitch has the capability of violating a
logic threshold.

Utilize the HP 54720D’s four channels, deep memory, and pre-trig-
ger acquisition to locate the cause of a glitch. Trigger the HP 54720D with
alogic analyzer for added diagnostic capability.

Improve the reliability of your fastest CMOS designs by making
precise amplitude and duration measurements on worst-case ground
bounce caused by intermittent simultaneous switching.

The 50 ps single-shot time interval accuracy will help you debug
clock skew problems.

Faithfully Reproduce and Nonintrusively Load
Your DUT’s Signal

Probes must faithfully reproduce the signal under test and not load the
device that generates the signal. With 2.5 GHz bandwidth and 0.6 pF
input capacitance, the HP 54701A measures signals more accurately and
introduces less loading than any other active probe.

Capture and Analyze Your High-Energy Physics
Phenomena

At 8 GSa/s, the higher frequency harmonics of the phenomena you are
investigating can now be accurately measured. With nonvolatile memory
backup and fast re-trigger time, feel secure that you will capture, record,
and transfer your data with ample integrity.

Investigate Fast-Rise Time ESD Pulses with Confidence

Characterize ESD waveforms with greater confidence because the
8 GSa/s sample rate provides greater insight about higher frequency
components in the pulse.

Discover Unseen Characteristics of Your Laser’s Impulse
Response

With 8 GSa/s, 256K memory depth, and fast throughput, you can capture
and analyze a larger number of slow-rep rate laser pulses more accurate-
ly than ever before possible.

MS-DOS®is a U.S. registered trademark of Microsoft Corporation.
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HP 54720D:

with HP 54711A ‘ with HP 54712A

with HP 54713B ‘ with HP 54721A

| with HP 54714A/715A | with HP 54722A

Time Base

Time base scale (full screen is 10 div.)

100 ps/div to 1 s/div

Time base position range
Pre-trigger
Post-trigger

0to-1s, or one full-scale screen width (whichever is larger)
0to1s, orone full-scale screen width (whichever is larger)

Time interval measurement
accuracy*

Real time

Equivalent time (16 averages)

<+0.2 sample interval £0.007% of A Time-marker reading
< +30 ps £0.007% of A Time-marker reading

Time interval measurement

resolution 1ps
Maximum sampling rate
Real time 2GSals 2GSals 2GSals 4GSals 2 GSals? 8 GSa/s
Equivalent time 500 MSa/s 500 MSa/s 500 MSa/s 500 MSa/s 500 MSa/s 500 MSa/s
Max. waveform record length/plug-in | 64,536 points 64,536 points 64,535 points 128K 32K/channel 256K
Channel
Number of channels 1 1 1 1 2/1 1
Number of slots 1 1 1 2 1 4
Bandwidth (-3dB)* dcto>2.0GHz dcto>1.1GHz dc to > 500 MHz dcto>1.1GHz dc to > 400 MHz dcto 2.0 GHz
Bandwidth to HP 54701A probe tip
(-3dB)%: dcto>1.5GHz dcto>1GHz dc to>500 MHz dcto>1GHz dc to > 400 MHz dcto>15GHz
Channel scale
Minimum 20 mV/div 10 mVv/div 7 mV/div 10 mV/div 20 mV/div 80 mV/div
Maximum 1V/div 1V/div 5 V/div 1V/div 5 V/div 4V/div
Vertical resolution (full scale is 8 div.) 8-bits, up to 12-bits with averaging
DC gain accuracy
(best accuracy calibration) <+ 1% of full screen at full resolution channel scale
Offset accuracy
(best accuracy calibration) <+ 0.5% of offset setting +1% of full screen at full resolution channel scale
DC voltage measurement
accuracy (single marker)* +gain accuracy = offset accuracy
RMS noise <300 uv <350 uv <350 uv <350 uv <300 uv <l2uv
Input resistance! 50 Q +1.5% 50 Q +1.5% 50 Q +1%; 1 MQ 50 Q £1.5% 50 Q £1%; 1 MQ 50 Q +1.5%
(@~7pF)£1% (@~7pF)£1%
Input coupling dc dc, ac (34 KHz) dc, ac (90 or 450 Hz) | dc, ac (34 KHz) dc, ac (10, or 450 Hz) dc
Probe power Yes HP 54715A supports Yes
HP 54701A and 1141A
differential probe
HP 54720D: with HP 54711A with HP 54712A | with HP 54713B with HP 54721A w/ HP 54714A with HP 54722A
w/ HP 54715A
Trigger
Type Ext. trigger ‘ Internal ‘ Internal ‘ Internal ‘ Ext. trigger ‘ Internal ‘ External ‘ Ext. logic
Modes Edge (all plug-ins). Glitch, pattern, state, delay by time, delay by events (all plug-ins except HP 54711A).
Trigger sensitivity!

High sensitivity | dc to 100 MHz: 0.3div@ 1 GHz; | 0.3div@ 0.3div@ 1GHz; | 20mVpp @ 0.3div@ dcto 100 MHz; | 20 mVpp at
40 mVpp 0.1div@ 500 MHz; 0.1div@ 1GHz, 500 MHz 40 mVpp; 1GHz
increasing 100 MHz 0.1div@ 100 MHz 6 mVpp @ increasing
linearly to 100 MHz 100 MHz linearly to
200 mVpp @ 200 mVpp at
25GHz 2.5GHz

Normal sensitivity | dc to 100 MHz: 15div@ 1 GHz; | 1div@ 500 MHZ; |1.5div@ 1 GHz; | 90 mVpp @ 0.5div@ dc to 100 MHz; | 30 mVpp @
40 mVpp 0.5div@ 0.5div@ 05div@ 1GHz; 100 MHz; 40 mVpp; 100 MHz;
increasing 100 MHz 100 MHz 100 MHz 30mVpp @ 1div@ increasing 120 mVpp @
linearly to 100 MHz 500 MHz linearly to 1GHz
200 mVpp @ 200 mVpp at
2.0GHz 2.0GHz

Noise reject N/A 3.0div@1GHz; | 3.0div@ 3.0div@ 1 GHz; | 150 mVpp @ 1div@ N/A 160 mVpp @

1div@ 100 MHz | 500 MHz, 1div@ 100 MHz | 1 GHz; 100 MHz; 100 mHz;

1 div @ 100 MHz 60 mVpp @ 3.0div@ 240 mVpp
100 MHz 500 MHz @1GHz

Minimum pulse <200 ps @ 200 <=500ps @ <=700ps @ <=500ps @ <=500ps @ <=700ps@ |<200ps@ <=500ps @
width at normal mVpp >=1div >=1div >=1div >=60 mVpp >=1div >=200mVpp >=60 mVpp
sensitivity*
RMS jitter <6 ps+0.01% of delay setting
Ext. probe power | Yes | Seechannel [ See channel [See channel | Yes | See channel [ Yes

*Only the characteristics designated with a superscript 1 are specified performance.

?Channels on 54714A alternate with trigger.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover




102

OSCILLOSCOPES

Configuration Information

The following table provides a recommended minimum ordering config-
uration for various applications. This table should serve as a starting point
to understand the configuration that would be best for you.

Ordering

Application Benefit Features configuration

ECLand BICMOS |Capture eventsin |2 channels at 1 HP 54720D,

troubleshooting RT priortoaglitch |4 GSa/s or 4 HP 54713B,
to determine root |4 channels at 2 HP 54721A,
cause. 2 GSals for 4 HP 54701A

RT debugging

ECL and BICMOS | Accurately 2 channels with 1 HP 54720D,

characterization |characterize 1GHzET 2 HP 54712A,

(edge speeds repetitive events  |bandwidth to 2HP 54701A

>1ns) during component |probe tip
evaluation.

ECL Accurately 2 channels with 1 HP 54720D,

characterization |characterize 1.3GHzET 2 HP 54711A,

(edge speeds repetitive events  |bandwidth to probe |2 HP 54701A

>700 ps) during component |tipor 1.5 GHz ET or HP 54006A
evaluation. bandwidth to coax

CMOS Capture eventsin |4 channels at 1 HP 54720D,

troubleshooting RT priortoaglitch {500 MHz bandwidth |4 HP 54713B,
todetermineroot |to probe tip, sam- |4 HP 54701A
cause. pled at2 GSa/s

CMOS Accurately 2 channelsat1GHz |1HP54720D,

characterization |characterize ET bandwidth to 2 HP 54712A,
repetitive events  |probetipor 1.1GHz |2 HP 54701A
during component |ET bandwidth to
evaluation. coax

High-speed digital |Highest sample rate|1 channel at 1HP 54720D,

communications  |for RT analysisof |8 GSa/s for RT 1 HP 54721A,

hardware design |eye diagramsand |analysis of eye 1HP 54701A
very accurate for  |patterns and pulses
ET analysis.

ESD test Capture and 1channelat2 GHz |1 HP 54720D,
analyze, withthe  |RT bandwidth 1HP 54722A
greatestaccuracy, |sampled at 8 GSa/s
transient ESD
pulses.

Laser research Capture, withthe |1channelat2GHz |1 HP 54720D,
highest sample RT bandwidth 1HP 54722A
rate, the largest sampled at 8 GSa/s
number of laser and 256K memory
pulsesinRT.

Deepest memory |Capture, at the 1 channel with 256K |1 HP 54720D,
highest sample memory depth 1HP 54722A,
rate, the most and probes as
amount of time necessary
preceding an
intermittent error
condition.

Highest analog The most accurate |2 channels with 1HP 54720D,

bandwidth and RT analysis on 2 1GHzRT 2 HP 54721A,

sample rate channels, bandwidth sampled |and probes as
coincidentally simultaneously at4 GSa/s each necessary

on 2 channels acquired.

Maximum number |The mostaccurate |8 channels at 1 HP 54720D,

of channels characterization on [400 MHz bandwidth |4 HP 54714A,
8 channels for and probes as
repetitive signals. necessary

Maximum number [Highest sample rate|4 channels at 1 HP 54720D,

of RT channels with|for RT measure- 2 GSal/s, with the 4HP54711A,

highest analog mentson 4 chan- |widestanalog and probes as
bandwidth nels for properly  |bandwidth of necessary
bandwidth limited |2.0 GHz
signals

Maximum number |Mostaccurate RT |4 channels with 1 HP 54720D,

of RT channels with|analysis on 4 500 MHz RT 4 HP 54713B,

4:1samplerateto |simultaneously bandwidth sampled |and probes as
bandwidth ratio acquired channels. |at 2 GSals necessary

ET = Equivalent-time data acquisition; RT = Real-time data acquisition

Key Literature

HP 54720 8 GSa/s, Modular, Real-Time Oscilloscope,
p/n 5091-6979E

HP 54701A 2.5 GHz Active Probe

The HP 54701A, 2.5 GHz, 0.6 pF active probe extends the performance

of the HP 54700 series to the noncoaxial probing environment.

Ordering Information
Oscilloscope Mainframe

HP 54720D 8 GSa/s Real-Time Modular Oscilloscope
Mainframe, 64K memory/slot (4 each), operating-system
software with license agreement, operating manual set,
including a quick-start guide, a user’s guide and a reference,
programming manual set, including a quick-start guide,
aprogrammer’s guide, reference, and quick reference,
power cord

Plug-ins

HP 54711A 50 Q Attenuator Plug-in with External Trigger
(1.5 GHz bandwidth with HP 54720D)

HP 54712A 50 Q Amplifier Plug-in with Internal Trigger
(1 GHz bandwidth with HP 54720D)

HP 54713B 50 Q/1 MQ Amplifier Plug-in with Internal
Trigger (500 MHz bandwidth with HP 54720D)

HP 54714A Two-channel Plug-in with Internal Trigger
(400 MHz bandwidth)

HP 54715S Single-channel Differential Plug-in Probe
(includes 54715A differential plug-in and 1141A
differential probe)

HP 54717A Calibration Plug-in (to perform yearly
mainframe calibration)

HP 54721A 2-Wide Amplifier Plug-in (4 GSa/s sample
rate and 1 GHz bandwidth with HP 54720D)

HP 54722A One-channel 8 GSa/s Plug-in

Each plug-in also includes operating, programming,
and service manual inserts.

The HP 54713B includes a 500 MHz passive probe
(HP 10430A).

The HP 54711A plug-in includes two N-type (m) to
SMA (f) adapters (HP p/n 1250-1250).

The HP 54717A includes two N-type (m) to BNC (f)
adapters (HP 1250-0780).

The HP 54717A plug-in requires no

manuals. See the mainframe service manual.

Accessories

HP 54006A 6 GHz Passive Probe

HP 10430A 500 MHz, 6.5 pF Passive Probe (1 m)

HP 10441A 500 MHz, 9 pF Passive Probe (2 m)

HP 54701A 2.5 GHz Active Probe

The HP 54701A active probe includes:
N-type (f) to BNC (m) adapter (HP p/n 1250-0077)
Walking stick ground (HP p/n 5960-2491)
One standard replacement probe tip (HP p/n 5081-7735)
Two sharp probe tips (HP p/n 5081-7734)
Five probe tip sockets (HP p/n 1251-5185)
4-in (10.16-cm) ground lead (HP p/n 01123-61302)
2-in (50.08-cm) ground lead (HP p/n 01650-82103)
200 Q signal lead (HP p/n 54701-81301)
User and service guide (HP p/n 54701-90901)
Plastic box with foam liner (HP p/n 54701-45501)



» Accuracy/repeatability to 1.12 ps rms
» Cycle-to-cycle jitter measurement
« Jitter spectrum
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M1TM Time-Interval Measurement Software

The Amherst Systems Associates’ M1TM is a time-interval measurement
software package for the HP 54720, 54520, and 54540 families of real-time
digitizing oscilloscopes. It runs on a 486/586 PC under Windows 3.1",
and communicates with the scope via one of the supported HP-I1B cards
(HP 82335B, 82341B, or the ines iGPIB/PCMCIA).

M1TM provides accurate, high-confidence measurements of low-
amplitude jitter in designs where the precise assessment of a waveform'’s
stability is essential, such as clock-distribution networks and devices.
The accuracy of the scope is extended up to 1.5 orders of magnitude and
provides adjacent-cycle, real-time measurements of period, pulsewidth,
frequency, interchannel delay, or jitter spectrum on either single-ended
or differential signals.

M1TM provides a variety of views of these measurements including
time-series and histogram/statistical displays. Its multi-acquisition mode
can analyze waveform data across an unlimited number of acquisitions
(one acquisition per trigger) for high-confidence characterization of long-
term waveform stability.

Computer-system or processor designers, PLL/precision semicon-
ductor designers, data-communication system designers, and designers
of testers use M1TM to make and document accurate waveform stability
measurements. For analysis of real-time time-intervals, M1TM (operated
in conjunction with the HP 52720D) is the most accurate and repeatable
measurement system available.

Key Contributions

=« Improves oscilloscope repeatability/accuracy
= Cycle-to-cycle measurement data

« Jitter spectrum

« Deviation

= Differential waveform thresholding

= Multiple-acquisition analysis

< Full support for the Pentium clock spec

Jitter Measurements

There is a variety of system timing failure mechanisms attributable to
clock jitter. Some are caused by an excessively short clock period, others
by large instantaneous changes in the period, and others by an accumu-
lation of jitter in a PLL or oscillator over multiple cycles. Still others are
attributed more to the spectrum of the modulation than to the actual mag-
nitude of the modulation. PLLs are a prime example of a device sensitive
to the latter class of failures.

M1TM transforms a high-quality digitizing oscilloscope from a gen-
eral-purpose test instrument into an accurate, sophisticated solution for
measuring jitter: peak-to-peak, cycle-to-cycle, accumulated jitter (wan-
der), and modulation spectrum.

OSCILLOSCOPES

Software for the HP 54720D

 Special support for Pentium clock spec
» Multiple-acquisition statistics
* True differential waveform measurement

Inter Acquisition Statistics
Inc #Cyc Mean SD Min Max Lg+ Lo -
ns ps ns ns ps ps

[-[-]
1t Acquisitions
2497

9831 | 6.645 | 39.04 | 6544 | 6.727 | 1405 1275 [#] Total H Cycles
6851l 6653 3867 6573 6774 1486 1765 24447258

9832 | 6.647 3785 6571 6777 1909 1752
9831 | 6.596 3716 6517 6672 1398 | 1255
9830 6.645 39.09 6524 6798 1731 | 164.2
9830 | 6.668 37.03 6572 6785 195.0 | 1658
9831 | 6626 3978 6548 6712 1283 | 1451
9831 6643 3918 6555 6761 1514 | 1614
9828 | 6.683 3770 6562 6.730 161.2 | 2249
9831 | 6.659 3757 6579 6777 1641 | 1395
9832 6.666 | 36.05 6543 6748 1940 | 160.2
9832 | 6.702 3703 6599 6827 1721 | 1685
9830 | 6.642 3817 6560 6736  160.2 | 1276

. -
Max
9830 6.654 3781 6532 6772 1744 1908 -
9830  6.644 36.43 6.550 6.721 133.7 1397
9830  6.655 36.67 6.523 6.781 2452 2055 |+ Lo+
Mean [ 9g30] 6.649 | 37.87 6.545 6764 | 177.7 [1729 |I|
SD 1.14 | 0253 |1.100 0303 0293 | 26.99 |28.92 Lg-

Min [ 0p2p] 6586 [34.94 [6458 [6671 [1135 [100.4
Max [9g31]6.713 [40.77 | 6633 | 6833 [2555 |260.2

- -
. -

1332

2

Increased Accuracy

M1 takes the raw digitized data and computes the times of all important
waveform events. The program reconstructs the waveform by using a
very large interpolation filter. The filter is optimized for mid-transition
reconstruction where all the timing information exists. M1 distorts the
waveform timing no more than 2 fs.

Higher Confidence

The more cycles included in the jitter measurement, the greater the prob-
ability that the largest displacements that occur in your waveform are
measured. When the cycles which contribute to the measurement are
captured consecutively, this confidence factor is even higher. With
M1TM operating in conjunction with the HP 54720D, you can get every
cycle of your waveform at clock rates up to 2 GHz, until the oscilloscope’s
memory is filled (5,000 to 15,000 cycles for most current system clock
rep rates).

Jitter Spectrum and Averaging

Jitter spectrum is used to identify mid- and high-frequency modulation
energy. Averaging can be used to reveal the existence of very low-
frequency modulation. Jitter spectrum and averaging give the designer
the ability to recognize the existence of unwanted modulation compo-
nents. M1TM is an ideal tool for understanding the loop dynamics
ofaPLL.

Pentium Clock Spec Mode

The Pentium clock specification dictates that the measurement of all
clock tolerances (skew and jitter) be made at three specific voltage
levels—0.8, 1.5, and 2.0 V. When its Pentium mode is set, M1TM will
automatically compute its stability metrics at these voltages. And all three
sets of results will be based on the same set of waveform cycles.

Key Literature
M1 Technical Data Sheet, p/n 5963-1824E

Ordering Information

M1TM Measurement Software
For more information, contact Amherst System Associates
at (415) 596-5354.

Windows 3.1™ is a U.S. registered trademark of Microsoft Corporation.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Digitizing Oscilloscopes
HP 54750A

50 GHz bandwidth

<62.5 fs timing resolution

8 ps time interval accuracy
Differential TDR

» Fast data acquisition and throughput
* Modular system design
» 2.5GHz edge trigger

HP 54750A

HP 54750A Series High-Bandwidth Digitizing
Oscilloscope

The HP 54750A provides up to four low-noise high-bandwidth channels
coupled with the best measurement feature set in the industry. The
exceptionally stable timebase and 2.5 GHz trigger circuits give highly
repeatable and accurate results as needed by today’s engineers for
circuit or device characterization and modeling.

Key Contributions

The 54750A series oscilloscope offers:

« DCto 20 GHz bandwidth (HP 54751A), 17.5 ps rise time

= DC to 50 GHz bandwidth (HP 54752A/B)

< Single-ended TDR (HP 54753A)

= Differential and single-ended TDR (HP 54754A)

= 8 pstime interval accuracy

= 62.5 fs horizontal resolution

= 2.5GHz edge triggering

= 500 MHz to 18 GHz triggering with the HP 54118A

« 15 bits vertical resolution with averaging

* <.5mVrms noise (12.4 GHz)

= 1 mV per division to 100 mV per division vertical scaling

« HP-IB programmable

« Support for both HP and Epson (Centronics) printers

« Upto4channels

= Modularity for future expansion

« 50 built-in automatic measurements including: FFT, Color-
Graded Display, Histograms, Limit Testing, Mask Testing,
full parametrics on both single and multi-valued signals

= 4K point memory depth per channel

Signal Measurements

The HP 54750A offers a very rich feature set giving quick repeatable mea-
surement results so engineering productivity is maximized. A broad
range of measurement capability is provided with FFTs, Color-Graded
Display, Histograms, Parametric Limit Testing, and Mask Template
Testing. These measurements can be used independently or in concert.

An internal database stores acquired data for use with the Color-
Graded Display, Histograms, and multi-valued parametric testing.
Additional new measurements can be taken without re-acquiring the sig-
nal. This database can be stored to the internal MS-DOS compatible disk
or internal memory for later analysis.

Data Stream Measurements

Full parametric measurements on multi-valued signals (eye diagrams),
found in digital buses and memory circuits, can be taken without the
need for an external controller. In addition to the normal parametric mea-
surements such as rise time, fall time, etc., five new measurements have
been added specifically to characterize digital data: Eye Height, Crossing
Percent, Eye Width, RMS Jitter, and Peak-to-Peak Jitter. Characterizing
and evaluating the dynamics of digital data has never been easier.

HP 83480K Digital Communications Option

The HP 83480K is an optional software package that provides the capa-
bilities of the HP 83480A digital communications analyzer/oscilloscope.
This option provides the firmware necessary to support the 8348X series
of optical to electrical plug-ins. It also adds the communications mea-
surements provided by the HP 83480A digital communications analyzer.

Ordering Information

HP 54750A Digitizing Oscilloscope Mainframe

HP 54751A 2-Channel 20 GHz Plug-in

HP 54752A Dual-Channel 50 GHz

HP 54752B Single-Channel 50 GHz

HP 54753A 2-Channel 20 GHz w/single-ended TDR
HP 54754A 2-Channel 18 GHz w/differential TDR
HP 54755A TDR S/W for the HP 83480A

HP 83480K Communications S/W for HP 54750A



HP 54751A Plug-in

The HP 54751A plug-in offers two 20 GHz bandwidth channels. The two-
wide configuration allows up to four channels in the HP 54750A main-
frame. The bandwidth of each channel may be selected independently
from the channel menu as either 20 GHz or 12.4 GHz. The bandwidth of
the channel is altered by changing the bias on the sampling bridge.

The low-noise characteristic of the plug-in gives an RMS noise level
of <1.0 mV in the high-bandwidth mode and <0.5 mV in the low-band-
width mode. With exceptionally low noise and a minimum sensitivity of
1 mV/div, the HP 54751A is ideally suited for evaluation of low-level sig-
nals.

The plug-in provides a single external trigger input of 2.5 GHz band-
width. Triggering to 18 GHz is possible by using the HP 54118A.

HP 54752A/B Plug-ins

The HP 54752A has two 50 GHz bandwidth channels and the HP 54752B
provides a single cost-effective channel. Both plug-ins use 2.4-mm con-
nectors to provide the highest fidelity from the DUT.

These plug-ins also feature a dual bandwidth scheme which can be
selected independently from the mainframe. The low-bandwidth mode
bandlimits the signal to 26.5 GHz. The high-bandwidth mode RMS noise
performance is <1.5 mV and the low-bandwidth mode is <0.75 mV.

HP 54753A TDR/TDT Module

The HP 54753A is a two-channel vertical plug-in with a TDR step genera-
tor builtinto channel one. The bandwidth of the TDR/vertical channel is
18 GHz. The bandwidth of channel two is 20 GHz.

The step generator provides a 200 mV TDR step with a system rise
time of <45 ps. The system has the ability to normalize the TDR by apply-
ing a digital filter. Normalization removes errors caused by loss or imper-
fect launchers or cables.

The rise time of the normalization filter may be varied to allow you
to simulate the edge speeds found in your system. You may also push the
rise time up to 10 ps. Unlike the HP 54120 series, the normalization filter
when activated processes every acquisition so you see changes as the
DUT is adjusted.

The HP 54753A provides support for external step generators, such
as the PicoSecond Pulse Labs 4015B.

HP 54754A Differential TDR/TDT Module

The HP 54754A has two independent vertical channels and two step gen-
erators. The bandwidth of both channels is 18 GHz. The step generators
may be operated singly, simultaneously but independently, differentially,
or as common-mode stimulus. The TDR results may be viewed as com-
mon mode or differentially and displayed simultaneously. Once selected,
the display mode is computed automatically freeing the user from setting
up mathematical functions.

Each step may be skewed separately in time. Coupled with the abil-
ity to skew the vertical channels, it is possible to accurately perform dif-
ferential TDR when the launch cables are not the same electrical length.

OSCILLOSCOPES

Digitizing Oscilloscopes
HP 54750A System Plug-ins

HP 54750A System Specifications
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Vertical
54751A 54752A/B 54753A 54754A
DC-coupled
bandwidth
(-3dB)
High bandwidth
Channel 1 20 GHz 50 GHz 18 GHz 18 GHz
Channel 2 20 GHz 50 GHz 20 GHz 18 GHz
Low bandwidth
Channel 1 12.4GHz 26.5GHz 12.4GHz 12.4GHz
Channel 2 12.4GHz 26.5GHz 12.4GHz 12.4 GHz
Rise time
(calculated)
High bandwidth
Channel 1 <17.5ps <7.0ps <19.4ps <19.4ps
Channel 2 <17.5ps <7.0ps <17.5ps <19.4ps
Low bandwidth
Channel 1 <28.2ps <13.2ps <28.2ps <28.2ps
Channel 2 <28.2 ps <13.2ps <28.2 ps <28.2 ps
Noise (RMS)
High bw <lmv <15mV <lmV <lmV
Low bw <0.5mV <0.75mV <0.5mV <0.5mV
DC accuracy 0.4% of full-scale or marker reading
(single voltage  (whicheveris greater) £2mV +1.2%
marker) of (reading-channel offset)
Dynamicrange  +400 mV relative to channel offset
Connectors 3.5mm 2.4mm 3.5mm 3.5mm
TDR System

Oscilloscope/ Normalized

TDR performance characteristics
Rise time <45 ps Adjustable from larger of

10 ps or 0.08 x time/div
Maximum: 5 x time/div

Flatness <t+1%after1nsfromedge; <0.1%

< +5%,-3% 1 ns from edge
Low level 0.00V+2mV 0.00V+2mV
High level 200mV+2mV 200mV+2mV

External Trigger Input

Sensitivity 40 mVp-p dc to 100 MHz increasingly linearly to
200 mVp-p at2.5GHz

Pulse width 200 ps > 200 mV

Highfrequency  Trigger bandwidth reduced to 100 MHz

reject

Jitter (trigger
and time base
combined)

<2.5ps + 5E-5 x delay setting

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Accessories: HP 54750A Series Digitalizing Oscilloscopes

HP 54007A, 54008A, 54118A

HP 54118A 18 Ghz trigger
O/E converters

HP 54008A 20 Ghz delay line

HP 54118A, 500 MHz to 18 GHz Trigger
Simple, Stable Triggering at Microwave Frequencies

For applications requiring more than 2.5 GHz trigger bandwidth, use the
HP 54118A 18 GHz trigger. The HP 54118A gives your HP 54750 series
oscilloscope true event triggering from 500 MHz to 18 GHz, with less
than 1.7 ps of rms jitter at 18 GHz. This powerful and versatile accessory
extends the oscilloscope’s measurement capabilities to applications in
lightwave communications, pulsed RF, gigabit logic, pseudo-random bit-
stream eye patterns, and other microwave signals.

HP 83441A/B/D SONET/SDH Reference Receivers
HP 83440C/D Nonamplified Lightwave Receivers
HP 83442A and HP 11982A Amplified Lightwave
Receivers

These three products are wide-range optical-to-electrical converters for
characterizing SONET/SDH optical waveforms. See page 446 for more
information.

S1 Interconnect Analysis System

« Automated measurement, modeling, and simulation in one toolset

= Analyze PC boards, IC packages, connectors and cabling

= Familiar TDR measurement environment
High-speed design requires detailed, accurate interconnect analysis to
meet tight timing budgets. The SIS/HP Interconnect Analysis System
combines the features of a time-domain reflectometer, network analyzer,
and SPICE simulator into an integrated 32-bit Windows 95/NT environ-
ment for interconnect evaluation. TDR waveforms are acquired, automat-
ically processed in both time and frequency domains, then translated into
SPICE models. A built-in lossy, multiconductor simulator then analyzes
the models with 1/0 receiver/driver information to validate the model
and show interconnect performance with respect to overall system speci-
fications. Interconnect applications include PC boards, MCMs, cabling
and connectors. Contact Amherst Systems Associates at (413) 596-5354.

Launching and Probing Solutions from
Inter-Continental Microwave (ICM)
ICM offers both fixed- and variable-spacing 50-Q TDR/TDT probe

assemblies for launching a TDR pulse into transmission systems under
test, such as in a PC board trace. These probes can be handheld or placed

HP 83440C/D lightwave detector

HP 54007A RF accessory kit

Inter-Continental Microwave
TDR launching probes

37 PICOSECIND  PALST FIRERNTED
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PicoSecond Pluse Labs Model 4015B

in a manipulator. The model A0112322 probe adjusts for spacings
between 0.05 inch and 0.176 inch; the A0113734 probe adjusts between
0.14 inch and 1.0 inch. ICM also offers a universal test platform (UTP-
3000) with accessories for component and package measurements.
Contact Werner Schuerch at ICM, 1515 Wyatt Dr., Santa Clara, CA
95054-1524; (408)727-1596.

HP 54008A 22 ns Delay Line
Viewing the Trigger Signal

The HP 54008A delay line provides 22 ns of delay with a useable frequen-
cy response of 20 GHz. By adding this accessory to your HP 54750 oscil-
loscope system, you will be able to view the trigger event. The HP 54008A
has enough delay to view the trigger event with the HP 54118A trigger
installed in the trigger path also.

HP 54007A Accessory Kit
Low-Loss Measurements for HP 54750A Oscilloscope
Systems

The HP 54007A accessory kit provides an assortment of parts with 3.5-
mm connectors for with low-loss measurements. This kit is highly recom-
mended for low-loss reflection and transmission measurements. It also
includes semi-rigid coax, formed for use with the HP 11667B power splitter.

Contents of the HP 54007A Accessory Kit

17-in (43.18cm) cable, 17-in (43.18cm) cable,
APC-3.5 (f-f) APC-3.5 (m-f)

Coaxial short, APC-3.5 Coaxial short, APC-3.5 mm(m)

50Q termination, APC-3.5 (m) 50Q termination, APC-3.5 (f)

7.5-cm “airline”, APC-3.5 (m-f) Power splitter, APC-3.5 mm (f)

6-cm semi-rigid “L”, SMA 3-cm semi-rigid “L”, SMA
(m-m) (m-m)

6 dB attenuator, APC-3.5 (m-f) 40 dB attenuator, APC-3.5

Adapter, APC-3.5 mm (m-m) (m-f)

PicoSecond Pulse Labs 4015B
15-ps, 9V External TDR or TDT Source

The PicoSecond Pulse Labs model 4015B pulse generator extends the
TDR/TDT performance of the HP 54750 series oscilloscopes. The pulse
generator produces a 15-ps fall time with an amplitude of 9 V, which can
be triggered by any HP 54750 series TDR step generator. The HP 1167C
power splitter is not included. Contact Dr. Jim Andrews at PSPL, P.O.
Box 44, Boulder, CO 80306; (303)443-1249.
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Choosing the Right Probes
Oscilloscope/Probe Compatability, Passive Divider Probe Selection Guide
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Oscilloscope/Probe Compatability

Oscilloscope High Impedance Passive Probes Active Differential High Voltage Low Z, 50 Ohm
HP 54720D 10430A (10X) 1m, 10441A (10X) 2m 54701A 1141A/1142A 1137A 54006A,10020A
HP 54750A n/a 54701A 1141A/1142A1 N/A 54006A,10020A
HP 54600/1/2/3A/B 10070A (1X) 1.5m, 10071A (10X) 1.5m, N/A 1141A/1142A 1137A N/A
10440A (100X) 2m w/ 50 Ohm term
HP 54610A/B 10070A (1X) 1.5m, 10073A (10X),1.5m, 1144A% 1141A/1142A 1137A 10437A,10442A
HP 54615B/16B 10444A(10X) 1.6m, 10431A (10X) Im 1145A%
HP 54645A 10070A (1X) 1.5 m, 10074A (10X) 1.5m, N/A 1141A/1142A 1137A N/A
HP 54645D 10440A (100X) 2m
HP 54501A 10432A (10X) 1m, 10433A (10X) 2m N/A 1141A/1142A 1137A N/A
HP 54502/03/04/10A/10B/12B | 10430A (10X) 1m, 10440A (100X) 2m , 1144A° 1141A/1142A 1137A 10437A,10442A
10441A (10X) 2m 1145A?
HP 54520/22/40/42A/C 10441A (10X) 2m, 10430A (10X) 1m, 1144A 1141A/1142A 1137A 10437A,10442A
10440A (100X) 2m 1145A
HP 54200/01A/D 10432A (10X) 1m, 10433A (10X) 2m,10435A (10X) 1m N/A 1141A/1142A 1137A N/A
10440A (100X) 2m
HP 54111/112D 10431A (10X) 1m, 10440A (100X) 2m, 10441A (10X) 2m | 1144A° 1141A/1142A 1137A 10437A,10442A
10444A (10X) 1.6m 1145A°
HP 1715/22/25/26/27 10432A (10X) 1m,10435A (10X) 1m, 10440A (100X) 2m ﬁigﬁi 1141A/1142A 1137A 10437A,10442A
HP 1740/41/42/43/44/45/46A | 10434A (10X) 1m, 10436A (10X) 2m N/A 1141A/1142A 1137A 10437A,10442A
w/ 50 Ohm term
HP 54121/22/23/24T N/A 54701A 1141A/1142A N/A 54006A,10020A
w/ 50 Ohm term
All scopes with Hi-Z inputs 10438A (1X) 1m, 10439A (1X) 2m N/A N/A N/A N/A
'Probe is not commensurate with scope bandwidth.
?1142A Probe power supply is needed for use with any scopes but HP 54520/22/40/42A/C or HP 54615B/16B
Passive Divider Probes Selection Guide and Ordering Information
Circuit Typical Compensates For more
Division loading scope oscilloscope information
Model Length ratio (1 MQ scope input) bandwidth input see pages
10070A 1.5m 11 1MQ; 70 pF 20 MHz High Impedance 108, 109, 111
10071A 15m 10:1 10 MQ; 15 pF 150 MHz 1MQ;9to 17 pF 108,109, 111
10073A 15m 10:1 1MQ; 12 pF 500 MHz 1MQ; 6to 15 pF 108,109, 111
10074A¢ 15m 10:1 10 MQ; 15 pF 150 MHz 1MQ;9to 17 pF 108,109, 111
10430A im 10:1 1MQ; 6.5 pF 500 MHz 1MQ; 6109 pF 108,109, 111
10431A¢ im 10:1 1MQ; 6.5 pF 500 MHz 1MQ; 6109 pF 108,109, 111
10432A im 10:1 10 MQ; 7.5 pF 300 MHz 1MQ; 10to 16 pF 108,109, 111
10433A 2m 10:1 10 MQ; 10 pF 300 MHz 1MQ; 10to 16 pF 108,109, 111
10434A im 10:1 10 MQ; 8.5 pF 100 MHz 1MQ; 18 t0 22 pF 108,109, 111
10435A im 10:1 1MQ; 7.5 pF 300 MHz 1MQ; 10to 16 pF 108,109, 111
10436A 2m 10:1 10 MQ; 11 pF 100 MHz 1MQ; 18 t0 22 pF 108,109, 111
10437A 2m 11 50Q 1GHz 50Q 108,109, 111
10438A im 1:1 40 pF Seenote 4 High Impedance 108, 109, 111
10439A 2m 1:1 64 pF Seenote 4 High Impedance 108, 109, 111
10440A 2m 100:1 10 MQ; 2.5 pF 300 MHz 1MQ; 6o 14 pF 108,109, 111
10441A° 2m 10:1 1MQ; 9.0 pF 500 MHz 1MQ; 6109 pF 108,109, 111
10442A 2m 10:1 500 Q; 1.2 pF 1GHz 50Q 108,109, 111
10444A 1.6m 10:1 1MQ; 9.0 pF 500 MHz 1MQ; 61to 15 pF 108,109, 111
54006A 3ft 10:10r 20:1 500 Q or 1k Q; 0.25 pF up to 6 GHz 50 Q; SMA 110
*Probe ID Pin

“‘These probes can be used with many different oscilloscopes, however because of the high capacitance, there will be bandwidth degradation.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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High-Impedance Passive Probes

HP 10400A, 10070A, Mini-Sockets, Probe Replacement Parts

HP 10400A Passive Divider Probe Family

The HP 10400A mini-probe family offers modular construction, superior
electrical performance, and high reliability. Modular construction allows
individual replacement of probe tips, cables, and chassis assemblies
which reduces repair costs. Its narrow, sharp probe tip is excellent for
probing surface-mount devices.

This family has a complete set of accessories that complement
today'’s large variety of probing needs. Each HP 10400A family probe is
shipped with one general-purpose grabber and one ground lead. An
accessory package is also included, which contains 4 grounding spanners
(for close grounds at the probe tip), 1 probe barrel insulator, 1 adjustment
screwdriver, and 8 colored cable markers.

See page 107 for specifications. See pages 109 and 111 for compati-
ble SMT probing kit. For complete specifications see HP p/n 10400-90901.

HP 10070A Passive Divider Probe Family

The HP 10070A family are rugged, general-purpose probes designed to
operate with the HP 54600 family of oscilloscopes. This family provides a
range of high-quality probing solutions at a very reasonable price.

These reliable probes come with 1 retractable hook tip, 8 color iden-
tification tags, 1 ground bayonet, 1 IC Tip, 1 adjustment tool, and 1
ground lead.

See page 107 for specifications. See pages 109 and 111 for compatible
SMT probing kit.

Other HP 10400 Series Probe Accessories

Accessory HP P/N
General-purpose grabber/hook tip 5061-6160
Ground lead 5061-6162
Accessory package: 4 grounding spanners, | 5061-6163
1 probe barrel insulator, 1 adjustment tool,

8 colored wire markers

BNC (m) to probe tip adapter 1250-1454

HP 10400 Series Replacement Probe Tip Assemblies

Probe HP P/N Color
HP 10430A 5061-6145 white
HP 10431A

HP 10433A 5061-6146 blue
HP 10434A 5061-6150 brown
HP 10435A 5061-6147 green
HP 10440A 5061-6148 yellow
HP 10437A 5061-6149 black
HP 10438A

HP 10439A

HP 10432A 5061-6151 red
HP 10436A 5061-6152 orange
HP 10441A 5061-6153 purple
HP 10444A

Other HP 10070 Series Probe Accessories

Accessory HP P/N
Probe tip to BNC (m) adapter 5081-7705
Replacement parts accessory kit 5081-7690

HP 10400A Passive Divider Probe Series

HP 10070A Passive Divider Probe Series

HP 1250-2427 and HP 1250-2428 PC Board
Mini-Probe Sockets

|HH|IIH'!H+1H+§T+H+1+ n'
lem 2

The HP PC board mini-probe sockets are ideal for reliable, stable, and
convenient connection between the 10400 family probe tip and the circuit
under test. These connections provide the capability for making high-
quality signal and ground connections.

The HP 1250-2427 horizontal PC board mini-probe replaces HP p/n
1250-1737.

The HP 1250-2428 vertical PC board mini-probe socket replaces
HP p/n 1250-1918.

Ordering Information

HP 1250-2427 Horizontal Mini-Probe Socket
HP 1250-2428 Vertical Mini-Probe Socket

Other Accessories

Accessory HP P/N
BNC 50 Q feedthrough 10100C
BNC 75 Q feedthrough 11094B
BNC AC blocking capacitor 10240B
BNC (m) to single banana jack 1250-1263
Dual banana to BNC (m) 10110B
Dual banana to BNC (f) 1251-2277
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Smallest grabbers in the industry to date

Probe PQFP and SOIC SMT packages from .5 mm —.8 mm lead pitch
Thin-clip body allows many PQFP clips to be mounted side by side
Use with HP oscilloscopes, mixed-signal oscilloscopes, and logic
analyzers

New MicroGrabbers @

10467-68701 .5-mm MicroGrabbers

Use these MicroGrabbers with the HP 1144A and HP 1145A active oscillo-
scope probes, the HP 54645D mixed-signal oscilloscope, the HP 54620A/C
logic analyzers, as well as other HP logic analyzers. Maximum-input volt-
age is+40V (dc + peak ac).

HP 1145A Two-Channel, 750-MHz, Small-Geometry Active
Probe for Surface-Mount Devices

The two-channel HP 1145A provides easy and reliable connection to
SMDs on PC boards and backplanes, while delivering active-probe per-
formance down to the tip. It features 750-MHz probe bandwidth, 1 MQ
input resistance, 2.0 pF typical-input capacitance, and 10X attenuation.
The probe combines high bandwidth, high-input resistance, and low-
input capacitance. This combination is superior to that of passive divider
probes that have higher-input capacitance because it provides minimal
circuit loading at high and low frequencies.

A versatile set of accessories lets you probe .050-inch SMD pack-
ages. Order the 10467-68701 .5-mm MicroGrabbers for fault-free probing
of SMT packages as fine as .5-mm lead pitch.

Additionally, the HP 1145A is also compatible with the wide variety
of tips, grabbers, and fixtures designed for the very popular family of
HP logic analyzers.

Surface-Mount Probing
HP 10467A, HP 10075A, HP 1145A

HP 10075A .5-mm
MicroGrabber Accessory Kit
This kit includes four .5-mm
MicroGrabbers (10467-68701)
and two dual-lead adapters (8710-
2063) for use with the HP 10070
family probes. Plug the probe tip
into one end of the adapter, and
connect the micrograbbers to
the other end.

HP 10467A .5-mm
MicroGrabber Accessory Kit
This kit includes four .5-mm
MicroGrabbers (10467-68701)
and two dual-lead adapters (5081-
7742) for use with the HP 10400
family probes. Plug the probe tip
into one end of the adapter, and
connect the micrograbbers to
the other end.

HP 1145A Accessories

The HP 1145A can access power directly from the HP 54540, 54520
series, and HP 54615B and HP 54616B oscilloscopes.

The HP 1142A power supply is required for all other instruments.
This configuration requires 50 Q vertical inputs.

Ordering Information

HP 1145A 750-MHz Active Probe for SMD
HP 1142A Probe Control and Power Module
HP 10467-68701

HP 10467A

HP 10075A

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Differential Probe and High-Voltage Divider Probe, Current Probe, and 6-GHz Divider Probe
HP 1141A, 1137A, 1146A, 54006A

HP 1141A Differential Probe with HP 1142A

<8 Power Supply

The HP 1141Ais a 1X FET differential probe with 200 MHz bandwidth
and 3000:1 CMRR (Common Mode Rejection Ratio). The probe has a
high-input resistance of 1 MQ and low-input capacitance of 7-pF to mini-
mize circuit loading. The HP 1141A must be used with the HP 1142A
probe control and power module. It is designed for use with instruments
having 50 Q inputs.

The HP 1142A probe control and power module controls input cou-
pling modes dc, dc with variable offset, and dc reject. The offset capabili-
ty allows viewing of very small signals on large dc components without
attenuating the ac low-frequency components or causing sag from ac cou-
pling. In automated test applications the coupling modes can be con-
trolled remotely. Two attenuators, 10X and 100X, are provided to expand
the linear differential input range to +30 V.

Ordering Information

HP 1141A Differential Probe
HP 1142A Probe Control and Power Module

HP 1146A Oscilloscope AC/DC Current Probe

This AC/DC current probe expands oscilloscope applications into indus-
trial, automotive or power environments, and is ideal for analysis and
measurement of distorted current waveforms and harmonics. This probe
permits accurate display and measurement of currents from 100 mA to
100 A rms, dc to 100 kHz without breaking into the circuit. The 1146A
uses Hall-effect technology to measure ac and dc signals. Compatible
with any scope or voltage measuring instrument with BNC input, .2 to .5
V/div, and a minimum input impedance of 1 MOhm. 1 mV/100 mA
Range; Output Signal: 10 mV/A ac/dc. 1mV/10mA Range; Output Signal:
100 mV/A ac/dc. Working Voltage: 660 V max., Battery: 9 V alkaline.

Ordering Information
HP 1146A

HP 1137A High-Voltage Divider Probe

The HP 1137A 1000:1 high-voltage divider probe is designed for use with
any oscilloscope having input resistance of 1 MQ (£1%) and input capaci-
tance between 6 and 50 pF. The HP 1137A is a 1000:1 divider probe with
5 kV maximum-input voltage.

The bandwidth of the HP 1137A is 1 MHz with a rise time of approx-
imately 350 ns. The input impedance is 500 MQ shunted by approximate-
ly 3 pF capacitance.

The maximum-input voltage is dc voltage of 5 kV, ac voltage is 5 kV
rms (0 to 250 kHz), and 2.5 kV rms (250 kHz to 1 MHz). The HP 1137A
has two operating modes: 1 MQ mode for oscilloscopes with 1 MQ +1%
input and 10 MQ mode for oscilloscopes with 10 MQ +1% input.

Ordering Information
HP 1137A 1000:1 High-Voltage Divider Probe

HP 54006A 6-GHz Passive Divider Probe

The low 0.25 pF input capacitance and sophisticated ground design of the
HP 54006A probe lets you probe multi-GHz systems with minimal loading
of the circuit under test.

The small size of this probe also allows you to access very small
components.

The HP 54006A is supplied with 10:1, 500 Q, and 20:1, 1 kKQ resistive
dividers.

Ordering Information
HP 54006A 6-GHz Passive Divider Probe
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Surface-Mount Probing Accessories | 111

HP 10450A, 10072A, E2422A, E2421A

HP 10450A SMT Probe Accessory Kit HP 10072A SMT Probe Accessory Kit
Assorted accessories include 10 SMT lead grabbers that interface the The HP 10072A includes 10 SMT lead grabbers which adapt the 10070A
HP 10400 series miniature probes to the fine-pitch circuitry. family of low-cost probes to fine-pitch devices.

HP E2422A HP E2421A

HP E2422A Quad-Clip Adapter Kit Ordering Information

The HP E2422A contains clips for 20, 28, 44, 52, 68, and 84-pin PLCC :E %88?% EM$ E;ggg ﬁggg:ggg E::
devices. T_hese clips quickly lock onto J-leaded PLCCs or PCCs providing HP E2422A Quad-Clip Adapter Kit
easy-probing access. HP E2421A SOIC-Clip Adapter Kit

HP E2421A SOIC-Clip Adapter Kit

The HP E2421A contains clips for 8, 14, 16, 20, 24, and 28-pin SOIC
devices.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Active Probes and Testmobiles
HP 54701A, 1144A, 1181A, 1182A, 1183A

I:IIi L .'I:ml-— -
Q 1

HP 54701A 2.5 GHz, 0.6 pF Active Probe with
1143A Probe Offset and Power Module

The HP 54701A 2.5 GHz, 10:1 active probe provides ultra-low loading on a
device-under-test because of its low 0.6 pF capacitive loading and its high
100 kQ resistive loading. Its 200 Vac maximum-input voltage, 15 kV ESD
tolerance, and replaceable probe tips make the HP 54701A the most reli-
able active probe ever manufactured.

The HP 1143A probe offset and power module provides power for
two HP 54701A probes with any instrument with 50Q input impedance.
The power supply is not required if the probe is used with the HP 54700
series scopes, and is sold separately.

HP 1181A HP 1183A

HP 1181A Testmobile

The HP 1181A is for larger instruments, such as the HP 54700 series oscil-
loscopes and HP network and spectrum analyzers. With a tilt tray that is
22-inches wide and 26-inches long, and a total weight capacity of up to 226.8
kg (500 Ib), this testmobile can handle your large system requirements.

HP 1183A Testmobile

The HP 1183A was developed specifically for the HP 54600 family of oscil-
loscopes and the HP 54620A logic analyzer. The instrument attaches to
the cart via a convenient locking system which avoids the usual nylon
strap. The tray that holds the instrument can be tilted and locked into
position with a pin and socket mechanism. The tray is designed with a
convenient probe holder.

HP 1144A 800 MHz Active Probe

The HP 1144A features 800-MHz bandwidth, 1 MQ input resistance,
2-pF input capacitance, 10:1 attenuation, and +40 Vdc + peak ac maximum-
input voltage. The HP 1144A can access power directly from the HP 54520
and HP 54540 series and the HP 54615B and HP 54616B oscilloscopes.
These oscilloscopes provide power for two channels of active probing.
If four channels of probing are needed, a special one-input, two-output
adapter is available (p/n 01144-61604). Two adapters are needed for four
channels of probing. If the HP 1144A is used with any scope not listed
above, then the HP 1142A power supply is required. The HP 01144-61604
adapter can be used with this power supply to provide power for two chan-
nels of active probing.

HP 1182A

HP 1182A Testmobile

The HP 1182A is an inexpensive testmobile designed for HP 54500 and
54200 series oscilloscopes and HP 165X series of logic analyzers.

Ordering Information

HP 54701A 2.5 GHz, 0.6 pF Active Probe

HP 1144A 800 MHz Active Probe

HP 1143A Probe Offset and Power Module
HP 1181A Testmobile

HP 1182A Testmobile

HP 1183A Testmobile

HP 1142A Probe Control and Power Module
HP 01144-61604 Adapter (1144A)



Electronic Counters

Hewlett-Packard offers the industry’s broadest

line of electronic counters and counter/timers.

Starting with the first frequency-measurement

projects in the 1940s, HP has pioneered the

major technologies enabling today’s electronic

counters and modulation-domain analyzers.
Electronic counter/timers are used

through-out most technical industries for mea-

suring and analyzing frequency, phase, and

time-intervalsignalcharacteristics. The breadth

of the HP offering allows the best product to be

selected for each application. An ideal function-

al and performance fit delivers the greatest

value: the best and most cost-effective solution.
HP counter/timers offer:

= High-measurement accuracy

« Fast system throughput/HP-IB

capability

« Low cost of ownership

< Easeofuse

« Datareduction on many models

= Triggering simplicity

New Measurement Technology

Modulation domain products feature “continu-
ous count” technology. Unlike traditional coun-
ters, these products do not stop between
measurements to process data. Rather, they
measure continuously and process results on
the fly. As a result, new kinds of measurements
are made possible.
Modulation domain products include:

= HP 53310A: Combines affordability and
ease of use

= HP E1725B: Highest performance time-
interval analyzer

= HP E1740A: 150 MHz time-interval ana-
lyzer; high-performance analysis for VXI
systems

= HP 5372A: Provides increased function-
ality and higher performance

= HP 5373A: Tuned for complex signal
modulations on pulsed and non-repetitive
signals

For more information on modulation
domain products, see the section starting on
page 115.

Counter Products
RF Frequency Counter

The HP 53181A RF counter offers outstanding mea-
surement performance in a low-cost, easy-to-use
package.

The HP 53181A leads off Hewlett-Packard’s
newest line of frequency counters. The
HP 53181A RF counter employs continuous

ELECTRONIC COUNTERS

measurement technology to provide superior
performance at a very low price. Frequency
and period measurements are provided over
the range of 0.1 Hz to 225 MHz with exception-
al resolution of 10 digits in one second. An
optional second channel increases the frequen-
cy range to 1.5 GHz, 3 GHz, 5 GHz, or 12.4 GHz
making it easy to cover your exact RF measure-
ment needs. Other features of the HP 53181A
include HP-1B, automatic limit testing, analog
display mode, single-button recall, extensive
in-box statistical and math analysis, and more.

The HP 53181A RF counter is designed
for systems and bench applications where
high- precision frequency measurements are
required in an easy-to-use, small and rugged
package.

e HP 53181A: The low-cost RF counter for
systems and bench use

Basic and High-Performance
Universal Counters

The HP 53131A universal counter offers high perfor-
mance for system or bench.

The HP universal counter/timers incorporate
frequency measurements, just like the
HP 53181A, and additional capabilities for time-
interval measurements. Specifically, these HP
counters measure precise timing between two
trigger events. The high-performance univer-
sal products also provide complete, automatic
characterization of rise time, pulse width, and
other signal parameters. Options are available
(frequency extensions, high-performance time
bases) to customize the products.

The current HP universal counter offer-
ing includes the low-cost portable HP 5314A,
and two high-performance universal counters:
the HP 53131A and HP 53132A.

The HP 53131A is designed for manufac-
turing test, troubleshooting, and service. This
counter allows you to easily make highly reli-
able frequency and timing measurements.
Featured are extensive in-box analysis, auto-
matic limit testing, analog display mode, single
button recall, and more. The HP 53131A’s half-
rack size and light weight make it well suited
for both benchtop and rackmounting.

The HP 53132A is designed for high-per-
formance ATE systems. It combines the func-
tionality of the HP 53131A with improved
frequency and time interval resolution.

< HP 53131A: High-performance system
and bench counter (10 digits/sec. and 500
ps LSD)

< HP 53132A: Highest resolution univer-
sal counter for system applications
(12 digits/sec. and 150 ps LSD)

* HP 5314A: An affordable portable

Overview

Precision Time-Interval Counter

The HP 5370B universal time-interval counter
is optimized for precision time-interval mea-
surements and offers time-interval measure-
ments and offers time-interval resolution of
20 ps LSD. It measures frequency and period
(with increased accuracy per unit time com-
pared to other counters) from dc to 100 MHz.

* HP 5370B: High-precision time-

interval measurements

Microwave and Millimeter-Wave
Frequency Counters

These products provide fundamental high-per-
formance frequency measurements, dc to 46
GHz. Many enhancements—power measure-
ment, battery operation, systems interface (HP-
IB), and high-accuracy time bases—are
available standard or as options.

Pulse counters add the capability to auto-
matically measure and profile burst or pulsed
microwave or millimeter-wave signals.

< HP 5350B/5351B/5352B: CW
microwave, 10 Hz to 46 GHz

« HP 5347A/5348A: Portable CW
microwave counter plus true power
meter for telecommunications service

« HP 5361B: Profiles pulsed/CW
microwave frequencies

High-Precision Oscillators

The accuracy of frequency and time-interval
measurements is vitally dependent on the time
base or reference element selected. HP has pio-
neered the field of high-precision crystal oscil-
lators. The current counter product line
benefits from HP’s leadership in quality and
precision oscillator technology. Three oscilla-
tor varieties are standard or optional with HP
counters and counter/timers:

« RTXO: Room-temperature crystal oscil-
lators are designed for minimum frequency-
change over a change in temperature

« TCXO: Temperature-compensated oscil-
lators use external components to offset
temperature effects. TCXO time bases have
temperature characteristics which are
typically five times better than an RTXO,
or <5 x 107 for a 0° to 50° C change.

= Oven Time Base: This alternative
places the crystal and temperature-
sensitive elements within a temperature-
controlled environment. A heating
element maintains a consistent tempera-
ture. The best stability is achieved when
the operating point is 15° to 20° C above
the highest temperature to which the unit
will be exposed. After warm-up, the
frequency remains very stable, typically
<7 x 10° over a 0° to 50° C variation.

For more information, please request
Application Note 200-2, “Fundamentals of
Quartz Oscillators” from your local HP sales
office.

Additional Products

For more information on additional HP counter
products, see the section starting on page 131.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Overview (cont’d)

Counter Product Families

Frequency Frequency and Time Interval
A
z| HeselB  HPSWB
2 Pulse/CW Microwave Precision Time Interval
| wswmmsuen WesaRA
5
£ CW Microwave/Power Meter High-Performance Universal
g
= CW Microwave High-Performance Universal
RF Frequency Universal
DC 46 GHz DC 12.4 GHz
'
Frequency Range Frequency Range

Counter Selection Guide!

Model Frequency Freq.resolution | Best Time-interval res.
range (extension) | (1sgatetime) sensitivity | (single-shot LSD) Additional features Page
Universal Counter
[HP5314A | 100MHz | 1H: | 25mv_ [ 100ns | Battery optional 121
High-Performance Universal Counters
HP 53131A | 225 MHz 10 digits 20mv 500 ps HP-IB standard, full math, statistics, 122
(3,5,12.4 GHz) limit testing, auto pulse characterization
HP 53132A | 225 MHz 12 digits 20mv 150 ps HP-IB standard, full math, statistics, 123
(3,5,12.4 GHz) limit testing, auto pulse characterization
Precision Time-Interval Counter
[HP5370B [ 100 MHz | 11digits 35mv 20 ps HP-IB standard, statistics 125
RF Frequency Counter
HP 53181A | 225 MHz 10 digits 20mv HP-IB standard, full math, 124
(1.5,3,5,12.4 GHz) statistics, limit testing
CW Microwave Counters
HP 5350B 20 GHz 1Hz -32dBm HP-IB standard, fast tracking mode 126
HP 5351B 26.5 GHz 1Hz -32dBm HP-IB standard, fast tracking mode 126
HP 5352B 40 GHz (46 GHz) 1Hz —-25dBm HP-IB standard, fast tracking mode 126
CW Microwave Counter/Power Meters
HP 5347A 20 GHz 1Hz -32dBm HP-IB optional, battery optional, 129
—70 dBm to +20 dBm true power meter
HP 5348A 26.5GHz 1Hz -32dBm HP-IB optional, battery optional, 129
—70 dBm to +20 dBm true power meter
Pulse/CW Microwave Counter
HP 5361B 20 GHz 1Hz —28dBm HP-IB standard, full microwave 130
(26.5 GHz) pulse measurements,
(40 GHz) automatic pulse profiling

!See page 131 for information about additional products. For modular counters, see the VXI products on page 62.




Modulation Domain Analysis:
A New View of Complex
Signals

As a pioneer of counter/timer technology,
Hewlett-Packard recognized a need to expand
traditional frequency and time measurement
techniques. With modulation domain analyz-
ers, HP offers a unique method for viewing
complex signals that is both intuitive and
insightful.

Oscilloscopes display amplitude (voltage)
versus time: the time domain. Spectrum analyz-
ers show amplitude versus frequency: the fre-
quency domain. The HP 53310A, 5371A, 5372A,
5373A, E1725B and E1740A bring a new dimen-
sion to frequency and time interval analysis
with views of the modulation domain:
= Frequency versus time
= Phase versus time
< Time interval versus time

Improved Measurement Analysis

A wide range of applications benefit from mod-
ulation domain analysis. Jitter measurements in
digital communication systems, disk and tape
drives, and mechanical systems are dramatical-
ly improved. Identify the sources of jitter—the
first step in improving system performance.

Modulation domain analyzers simplify the
study of step response for voltage-controlled
oscillators. They easily characterize the fre-
quency-hopping performance of an agile trans-
mitter. Chirp linearity and phase switching in
radar systems are easily understood from dis-
plays of frequency or phase versus time.

ELECTRONIC COUNTERS

Modulation Domain Analyzer Applications

Modulation Domain Analyzer
Products

HP modulation domain analyzers provide a
range of features and performance. Analysis
features include views of frequency and phase
versus time, with built-in statistics and his-
tograms. HP-1B programmability lets you con-
trol these analyzers remotely, or use the front
panel measurement and display options for
quick on-the-spot measurements.
The HP 53310A combines modulation
domain analysis in a low-cost offering. Single-
button functions and automated setup and mea-
surement capabilities make the HP 53310A the
easiest to operate of the modulation domain
analyzers. The HP 53310A Option 031 includes
features that further simplify the analysis steps
for RF mobile communications designers, and
Option 305 provides software for complete
phase analysis.
For higher performance and greater func-
tionality, the HP 5371A and HP 5372A extend
the HP modulation domain analyzer family.
Both instruments can sample frequency as fast
as every 100 ns. The HP 5372A, a superset of
the HP 5371A, offers expanded memory, faster
measurements, hardware histograms, and FFT
capabilities for improved performance and
more sophisticated jitter spectrum analysis and
phase noise studies.
The HP 5373A integrates the features and
performance of the HP 5372A with built-in func-
tions for pulsed signal analysis. These func-
tions are especially suited for applications such
as radar and EW signal characterization.
< HP 53310A: Affordable, easy-to-use
modulation domain analyzer

= HP 5371A: General purpose modula-
tion domain analyzer

= HP 5372A: General purpose analyzer
with hardware histograms and FFT
analysis (jitter spectrum)

< HP 5373A: Pulsed RF signal analysis for
EW and radar applications

Modulation Domain Analyzer Selection Guide

Model

Key selection criteria

Feature highlights

HP 53310A

Low-cost, easy to use

 Auto set-up

« RF transmitter characterization
features

« Fast histograms

HP 5371A
analyzer

General purpose, 500 MHz

« Frequency and time versus time
analysis
« Histograms, statistics

HP 5372A

General purpose, 500 MHz
analyzer (2 GHz optional)

« Frequency, phase, and time
versus time

« Fast histograms

« FFT analysis (jitter spectrum,
phase noise)

HP 5373A

Pulsed signal analysis

« EW and radar
« Chirp linearity analysis
« Function keys (PRF, PRI, %AM)

HP E1725B

Highest performance analyzer

« 80 MHz sample rate
» Microsoft® Windows user inter-
face with custom analysis software

HP E1740A 2-slot VXI module

« High performance histograms,
window margin analysis, statistics
* 512K on-card memory

Overview

MODULATION DOMAIN

The Modulation Domain adds a third dimension of fre-
quency vs. time

Time Interval Analyzer
Products

HP’s expertise with modulation domain analyz-
er technology has resulted in a family of time
interval analyzer (TIA) products tuned for
specific applications. Choose from preconfigu-
red instruments, or design your own solution
using the basic TIA module and selecting
from a range of software offerings.

The HP E1725B TIA is based on the
HP E1740A TIA module, a VXI card that can be
plugged into a VXI cardcage. The on-card func-
tionality includes basic arming and measure-
ment control and a large 512K memory for
storing results. Histograms are also executed
in hardware on the HP E1740A for accelerated
analysis operations.

The HP E1725B instruments combine the
HP E1740A in a VXI cardcage with an embed-
ded IBM-compatible PC. The PC’s Microsoft®-
Windows interface and optional HP software
packages simplify measurements and offer
powerful display and analysis capabilities for
viewing and interpreting measurement results.
= HP E1740A: Two-slot VXI module
= HP E1725B: Highest performance time

interval analyzer with configurable
personalities

Application Solutions

With a range of add-on software packages, the
HP E1725B TIAs can be tailored as complete
solutions for specific applications. The current
family of HP E174XA software products pro-
vide full-function and easy-to-use platforms for
these complex measurement situations:
= Data storage: Evaluate designs and
troubleshoot problems for today’s high-
speed digital storage solutions.
= Clock jitter: Study and solve jitter
problems in clock distribution networks.
< SONET/SDH networks: Evaluate
existing equipment for use with new
high-speed technologies.
« Network synchronization: Determine
compliance with today’s industry standards.
= Token Ring: Test IEEE interoperability
and identify general jitter problems.
*«HP E1741A/E1747A: Data storage test
*HP E1742A: SONET /SDH tributary
jitter analysis
«HP E1743A: Computer clock jitter
analysis
= HP E1744A: Token Ring jitter analysis
«HP E1746A: Network synchronization
measurement
«HP E1748A: Multiple channel network
synchronization measurement

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Modulation Domain Analyzer Applications (cont’d)
Overview

Modulation Domain Analyzer Applications

The application examples on this page and the next illustrate some of the
many situations that benefit from HP modulation domain analyzers. For
complete product specifications or to arrange a product demonstration,
contact the HP sales office in your area.

Modulation Analysis for Mobile Communications

The HP53310A’s Option 031 “Digital RF Communications Analysis/High
Resolution 2.5 GHz Input” provides automatic measurements of synthe-
sizer settling time, Frequency Shift Keyed (FSK) center frequency, and
FSK peak deviation on DECT, CT2, and CT3 radios. Features for optimiz-
ing RF designs include:
= High resolution measurements - built-in downconversion
provides superior frequency resolution for RF signals.
=« RF envelope trigger — simplifies measurement setup by
automatically triggering on a detected TDMA burst.
« Automatic measurements — synthesizer settling time, Frequency
Shift Keyed (FSK) center frequency, and FSK deviation.

Option 305 phase analysis software adds the power of phase analy-
sis to your HP 53310A. Direct phase analysis lets you measure digital
communication systems and extract data, including phase settling time,
phase noise (phase spectrum), phase deviation, and phase trajectory.
When used in combination, Options 031 and 305 allow direct profiles of
both wide- and narrowband modulations up to a 500 KHz modulation rate
and eliminate the need for external downconversion.

Data Storage Analysis

The HP E1725B Option 141 instrument is tailored for the specific require-
ments of data storage analysis. High-speed measurements and the large
512K on-board memory allow you to measure a full track on today'’s high
data rate drives. Complete acquisition control allows measuring of data
edges in the presence of servo or header fields. The Option 141 TIA soft-
ware can be combined with the Option 147 timing pattern analysis soft-
ware to provide powerful display and analysis capabilities:
= Window margin analysis and histograms for understanding drive
timing (view peak shift, jitter, worst-case data patterns).
= Flexible measurement setup for measuring the edges of your
choice, specifying trigger delays and measurement duration,
and pacing measurements.
= Sequential displays for characterizing PLL dynamics, viewing
spindle speed variations, or verifying correctly written data
patterns.
« Computed clock for measuring to an ideal reference.
< Timing pattern analysis for studying worst-case data patterns
or viewing problematic data patterns and the surrounding
code spacings.
= Online Help for quick answers to operation questions.
= Data export capability for transferring results to another analy-
sis package or to spreadsheet or wordprocessor packages.

Characterization and Reduction of Clock Jitter

The HP E1725B Option 243 TIA and clock jitter analyzer software pro-
vides digital designers with a powerful tool for understanding and reduc-
ing clock jitter. High-speed clock distribution networks are critical for
high performance digital systems. The clock buffers found in these net-
works—PLLs, frequency dividers, fanout and translation ICs—are also
affected by jitter.
The HP E1725B Option 243 includes powerful jitter measurement
and display capabilities:
= Capture every clock cycle up to 80 MHz, continuously for a tril-
lion cycles using fast histogram or 256K cycles using a vs. time
display.
< Understand true peak-to-peak and cycle-to-cycle jitter using a
complete range of statistics.
= Display jitter spectrum (using a built-in FFT) to determine the
root causes of jitter.
= View the phase power spectral density display to see phase noise as
noise power offset from the carrier.
= Use the Allan variance display to understand the type and level
of noise (white phase, flicker phase, random walk phase, flicker
FM, random walk FM, and white FM).
= Export data to another analysis package or to spreadsheet or
wordprocessor packages.
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The HP E1741A features extensive statistical, histogram, and window margin
analysis features to simplify jitter characterization in data storage products.

MN=1024:Gaussian window; Avg=1: Noise BW=1.930 kHz:Fs=1.000 MHz:Fo=1.000 MHz
HP E1743A Clock Jitter Analyzer: Jitter Spectrum of cycle-to-cycle jitter
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The HP E1743A phase power spectrum feature allows you to examine jitter spec-
trum, in this case of cycle-to-cycle jitter on a clock signal. A jitter component
near 10 kHz can be easily identified.



SONET/SDH Tributary Jitter Analysis

When integrating new SONET/SDH technologies with existing telecom-
munications equipment, network equipment designers use the
HP E1725B TIA Option 242 tributary jitter analyzer software to make
sure that new designs conform to evolving standards. HP’s unique soft-
ware clock extraction scheme and software filters provide consistent,
repeatable results when measuring jitter. The display screens make it
easy to examine mapping jitter, pointer-induced jitter, and waiting time
jitter.

After a measurement is performed, the HP E1742A software
(included in Option 242) extracts the clock signal and performs a variety
of analysis functions:
= Phase deviation display shows the cumulative phase difference of a

signal relative to the extracted clock.

« Jitter display uses a built-in 10 Hz high pass filter to simultaneously
display peak-to-peak jitter, positive peak, negative peak, mapping
jitter, and other jitter components.

= Power spectrum display shows the frequency components which
contribute to the jitter and gives a better understanding of the
jitter sources.

< Frequency deviation display explains the effect of a pointer hit
on the desynchronizer phase lock loop inside a network element.

< Allan variance, TVAR, and FFT functions enhance further study
and analysis of the tributary jitter. Each measurement can be stored
for future analysis. Graphic and numeric results can be transferred
to other Windows applications for inclusion in documents or
spreadsheets.

Ensure Compliance with Network Synchronization
Standards

Network synchronization problems can lead to slips and degrading voice,
fax and video services. The HP E1746A/E1748A network synchroniza-
tion measurement software packages, available as Options 246 and 248
respectively with the HP E1725B TIA, give network managers powerful
tools for evaluating network synchronization and ensuring compliance
with industry standards.

All measurements adhere to ITU (CCITT) 0.171, Bellcore and ANSI
requirements. On an operational network, MTIE and TDEV are mea-
sured and plotted against proposed ITU, ANSI, and ETSI masks for fast
reviewing of results. With these measurements, network managers can
characterize SSUs and SDH switches. MTIE can be measured over long
times, sampling at the 1TU-specified rate of 80 samples per second.
A unique software clock extraction scheme and software filters result in
consistent, repeatable results. Measurement times can be extended even
further utilizing concatenation available with the HP E1748A software. As
industry standards evolve, the masks, sample rates, and filters used by
the HP E1746A and E1748A software packages can be updated.

Jitter levels are accurately measured with the HP E1746A/E1748A
and the HP E1725B TIA. Its unsurpassed timing resolution of 100 ps rms,
combined with the power of its Phase Power Spectral Density plot, deliv-
er enough detail to determine which network components are improving
or degrading incoming signals.

The HP E1748A multiple channel network synchronization mea-
surement software further enhances the features of the HP E1746A soft-
ware with simultaneous recording of multiple channels. Overlay displays
offer quick visual comparison of data obtained from multiple MTIE or
TDEV measurements.

Test Token Ring Jitter for Compliance with IEEE 802.5

The HP E1744A Token Ring jitter analysis software, included with the
HP E1725B Option 244 TIA, provides both inter-operability testing as
defined by the IEEE 802.5 standard and general purpose jitter measure-
ments. This solution is used by the designers of products for computer
networks and gives them a faster, automated alternative to tedious oscil-
loscope measurements.

The displays described in the previous application overview,
Characterization and Reduction of Clock Jitter, are available with this ver-
sion of the HP E1725B instrument. In addition, measurement of Filtered
Accumulated Jitter (FAJ) and Filtered Accumulated Phase Slope (FAPS)
are fully implemented by the HP E1725B Option 244—including averag-
ing and filtering specified by the IEEE 802.5 standard. The HP instru-
ment also measures transmitter duty cycle distortion (TDCD), Tdiff01,
and Tdiffmax.

ELECTRONIC COUNTERS

A scrolling text window below the data display automatically
records every action the instrument takes and records every result. This
includes marker clicks and other actions performed in order to read,
examine, or interpret results. Custom notes can be intermixed in this file
to record important information such as type/length of cable, number of
PHYs, pass/fail, and so forth. The file can be saved and used in reports or
other documents to provide a complete record of the test.

Phase shift in Unit Interval as function of time. Fs=4. 001E+3Hz ; Fo=4.4736042E+7Hz
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This HP E1742A display shows the peak-to-peak jitter during an 8 Ul phase tran-
sient. The phase transient is being leaked out to the tributary over .5 seconds
one bit at a time.
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Typical MTIE measurements made with HP E1748A multiple channel network
synchronization measurement software show sufficient margin compared to ETSI
draft DE/TM 3017 masks. The four simultaneous measurements show, however,
degradation from cascading timing signals.

FAJ in units of time as function of time, Fs=1.882 MHz; Fo=31.999014 MHz
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IEEE 802.5 specified jitter measurements are simplified with the HP E1744A
Token Ring jitter analysis software, such as this display of Filtered Accumulated
Jitter (FAJ).

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Modulation Domain and Time Interval Analyzers

HP 53310A, E1725B, E1740A, E1741A, E1742A, E1743A, EL744A, EL7T46A, E17T4TA, E1748A

* 200 ps rms single-shot resolution, 1 ps with averaging
e DECT, CT2, CT3 mobile communications measurements
e Easytouse

Instrument Drivers

HP 53310A Modulation Domain Analyzer
Affordability and Ease of Use

The most affordable domain analyzer, the HP 53310A, includes many
innovations for ease of use. Characterization of modulation and jitter is
easy with built-in analysis. Parameters such as peak-to-peak deviation,
carrier frequency, and modulation rate are all quickly and automatically
displayed. Jitter analysis is simplified with automated mean, standard
deviation, and probability functions. Key features of this frequency and
time interval analysis product include:
= Automated setup: A single button can set up the HP 53310A for
measurement. Signals are automatically evaluated.
= Single-touch measurements: Peak-to-peak deviation, carrier
frequency, and modulation rate are easily and quickly measured
for quantifying modulation. The Save/Recall function stores up to
10 measurement steps for fast repeat operations.
= Built-in statistics: Mean, standard deviation, and probability
function buttons simplify jitter analysis.
= Softkey-driven menus Measurement parameters and analysis
functions are easily selected while viewing measurement data.
= Large display: The expanded screen displays measurement
results clearly and aids analysis.
< Low cost: The HP 53310A is priced to fit budget-constrained
projects and departments.

Product Features

The HP 53310A offers powerful analyzer features:

= Dual timebases: Main timebase and window timebase allow
data capture while viewing measurement details in the window.

< Auto or triggered operation: Select auto triggering, edge-
triggering (rising or falling), or a unique feature: measurement value
triggering (frequency or time interval). Value triggering can eliminate
the need for and expense of external sync signal generation, shorten-
ing project time and lowering costs.

= Display vs. time or histogram: Select appropriate views.

« Fast histograms: Up to 16 million measurements per acquisition.

< Automated measurements: Autoscale selects appropriate setup
parameters; built-in analysis functions eliminate calculations.

Specifications and Ordering Information
See page 120 for key specifications and ordering details.

Highest performance HP TIA

Fast histograms, statistics, and window margin analysis
Analyze data storage devices

Study and identify clock jitter

Analyze jitter in SONET/SDH networks

Study jitter in Token Ring networks
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HP E1725B

HP E1725B Time Interval Analyzer

The HP E1725B time interval analyzer (TIA) combines a fast measure-
ment sampling rate with a large memory and advanced analysis capabili-
ties. Optional software packages, purchased separately or as options with
the HP E1725B instrument, tailor the instrument to meet a variety of
demanding application areas.

Configured with the HP E1741A time interval analyzer software,
the HP E1725B is tailored for the characterization of high-speed data
storage devices. HP offers several options to address other applications
involving jitter analysis.

Versatile Design and Operation

Tailored for benchtop use, the HP E1725B instrument integrates a high
performance time interval analyzer with an embedded IBM-compatible
PC based on the Intel 486™ processor. The MS® -Windows interface
streamlines setup and offers complete control of measurement and
analysis parameters. Measurements are carried out and stored in the
instrument’s 512K of memory. Built-in histograms, window margin
analysis, and statistics functions speed access to many results.

For customers who desire a VXI solution, HP offers the HP E1740A
time interval analyzer card. The HP E1725B benchtop instrument and
HP E1740A VXI TIA card offer equivalent measurement capabilities, and
the software packages that run on the HP E1725B can be purchased as
add-on products for the HP E1740A.

Advanced Analysis Software

The current HP E174XA software solutions address four application
areas described in the two previous pages of this catalog. These applica-
tions and corresponding software include:
« Data storage and test: HP E1741A and HP E1747A
« SONET/SDH tributary jitter analysis: HP E1742A
« Clockjitter analysis: HP E1743A
= Token Ring jitter analysis: HP E1744A
« Network synchronization measurement: HP E1746A
<« Multiple channel network synchronization measurement:
HP E1748A

Specifications and Ordering Information
See page 120 for key specifications and ordering details.



* Frequency, phase, and time interval versus time
» 500 MHz signals (2 GHz with optional C channel)
« Fasttime interval histogram analysis

« Measure rise/fall time, pulse width, duty cycle
 Pulsed signal measurements (HP 5373A)

HP 5372A

HP

Instrument Drivers

HP 5371A and HP 5372A: Measurement
Versatility

A general purpose modulation domain analyzer, the HP 5372A offers

users a broad range of measurement capabilities:

= Characterizing frequency modulation and drift: Measure signals
ranging from 125 milli-Hz to 500 MHz (up to 2 GHz with Channel C).

« Characterize jitter and timing: Measure intervals up to 8 seconds
with 150 ps rms resolution.

« Characterize wide-band modulation: Up to 10 MHz continuous
sample rate (13.3 MHz in fast measurement mode).

« Choose the right type of measurement: The HP 5372A offers 18
different measurement functions including frequency, time interval,
continuous time interval, phase, and phase deviation.

« Capture specific portions of a complex input signal: Time inter-
val detect and 24 arming combinations make it possible to catch many
different types of events.

= View data using powerful displays: Select the display screen that
gives the best understanding of the measurement results: vs. time,
histogram, fast histogram, event timing, numeric, or window margin
analysis, or optional jitter spectrum analysis.

The HP 5371A has fewer features than the HP 5372A and is offered

at a lower cost. For a comparison of key specifications, see page 120.

Applications

When many different measurements must be performed, the HP 5372A is
the analyzer of choice. Today's users take advantage of the HP 5372A to
perform:
« Single-shot, precision VCO characterization (settling time,
over-shoot, and post-tuning drift)
« Jitter analysis (time deviation and FFT displays; optional jitter
spectrum analysis software and FastPort interface)
« Phase-locked loop studies (rise time, ringing, over-shoot,
and settling time)
= Frequency stability measurements (continuous measurements,
direct computation of root Allan variance)

Specifications and Ordering Information
See page 120 for key specifications and ordering details.
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Modulation Domain Analyzers
HP 5371A, 5372A, 5373A

Use the HP 5364A microwave mixer/detector (shown, right, with the HP 5373A)
to bring the modulation domain to microwave frequencies between 2 and 18
GHz. The HP 5364A can be used with any modulation domain analyzer.

HP 5373A: Pulsed System Design and Analysis

The HP 5373A modulation domain pulse analyzer minimizes the design
and testing effort for radar systems and enhances design efforts for EW,
ELINT, IFF, and related equipment and components. The analyzer mea-
sures modulation and carrier frequency on pulsed RF signals to 500
MHz. A detector channel can precisely measure envelope parameters
such as pulse width and PRI, peak envelope power, percent AM, jitter,
and more. The HP 5373A is easy to use and attractively priced compared
to specialized or home-grown test sets used for radar and related
advanced systems design.

Many measurement capabilities and built-in statistics make the
HP 5373A a powerful tool for gaining insight on the performance of
pulsed systems. Use the HP 5373A to measure:
< Pulse width, duty cycle, rise and fall time
« Peak envelope power, %AM
= Frequency deviation of a chirped pulse
Staggered PRI as a function of time
Frequency agile systems
Phase-coded signals
Phase and frequency switching and settling time of VCOs
and PLLs
« Tracking and capture range of a PLL
= Statistics of timing jitter on pulse width, PRF, and other

envelope parameters

Dynamic Behavior of Radar Signals

Today’s radar systems produce complex signals and utilize dynamic
modulation of phase, frequency, and time. The HP 5373A lets you esti-
mate agile carrier frequencies, chirp ranges, pulse widths, PRIs, and off
time. Histogramming and statistical analysis simplify the study of such
characteristics as unintentional jitter on a staggered PRI or transmitter
misfire. A reference signal is not necessary in order to measure pulse-to-
pulse phase coherence. Signals can be captured off the air and analyzed
to determine if they came from coherent transmitter.

Combining the HP 5364A microwave mixer/detector with an HP
modulation domain analyzer and a local oscillator extends the modula-
tion domain to 18 GHz.

The HP 5364A microwave mixer/detector is designed to ensure
down-conversion with minimal distortion and group delay over its 500
MHz IF bandwidth. In addition to the IF channel, the HP 5364A provides
a video detector output to trigger the HP 5373A. The video output can
also be used to directly measure pulse width, rise and fall time, and
PRF/PRI.

Radar chirp linearity is easily characterized in the modulation
domain. The HP 5364A microwave mixer/detector can be used to down-
convert the chirp to baseband, maximizing measurement resolution.
A frequency vs. time display clearly shows deviation from linearity. The
HP 5373A features display averaging which dramatically improves the
resolution of measurements on repetitive signals.

Specifications and Ordering Information
See page 120 for key specifications and ordering details.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Modulation Domain Analyzers
Summary

Modulation Domain Analyzer Specification Highlights

Time interval Maximum
Frequency Single-shot resolution continuous
range freq. res. (single-shot/ meas. rate Memory Output Analysis
Model (extension) (1s gate) averaging) (meas/s) size meas/s and display
HP 5371A 500 MHz 10 digits 150 ps/1 ps 10M 1000 HP-IB: Frequency, phase and time vs. time;
(18 GHz)! t0 20,000 software histogram; event timing
graph; numeric display
HP 5372A 500 MHz 10 digits 150 ps/1ps 13M 8000 HP-IB: As HP 5371A plus: hardware
(2GHz) t0 20,000 histogram; frequency, phase and time
(18 GHz)! FastPort:, vs. time average; pre-triggering; time
to13x10 deviation (jitter); phase deviation;
window margin analysis; jitter
spectrum analysis (Option 040)
HP 5373A 500 MHz 10 digits 150 ps/1ps 13M 8000 HP-IB: As HP 5372A plus: pulse carrier
(2GHz) 0 20,000 frequency; chirp deviation; pulse
(18 GHz)* Fast Port: width, PRI, PRF; peak power, %AM
to13x10
HP 53310A 200 MHz 10 digits 200 ps/1ps 25M 8000 HP-IB: Frequency and time vs. time; auto-
(2.5GHz) (32,000 to 7,500 scale (setup); large display; jitter
(18 GHz)* w/Option analysis; simple triggering; digital
001) RF communications (Option 031)
HP E1740A 150 MHz 10 digits 100 ps/1ps 80M 512K 6,500; VXI Frequency, time interval, time stamps,
HP E 1725B (18 GHz)! shared histogram, statistics, and window
memory margin analysis. Additional analysis
available and display capability available using
the HP E174xA software.

*Requires HP 5364A

Ordering Information

HP 5371A Frequency and Time Interval Analyzer

HP 5372A Frequency and Time Interval Analyzer

The HP 5371A and HP 5372A both include two

HP 54002A 50Q input pods.

HP 5373A Modulation Domain Pulse Analyzer

Includes one HP 53702A 500 MHz envelope detector,

one HP 54002A 50 Q input pod

Options (HP 5371A, HP 5372A, HP 5373A)
Opt 020 FastPort Data Output*
Opt 030 2 GHz Channel C (front panel input)*
Opt +36A Productivity Assistance Training % day*
Opt 040 Jitter Spectrum Analysis **
Opt 060 Rear Panel Inputs (50 Q BNC) for
channels A and B. 1M Q BNC for external arm.
Deletes front panel inputs. (HP 5371A, HP 5372A only)
Opt 090 Rear Panel Inputs, Channels A, B, and C**
1M Q BNC for External Arm, 50 Q BNC for channels A
and B, type N connector for C. Deletes front panel inputs.
Opt W30 (5371A) Extended Repair Service
Opt W30 (5372A) Extended Repair Service
Opt W30 (5373A) Extended Repair Service
Opt W32 Calibration Service (see page 592)

Accessories and Other Products

HP 5364A Microwave Mixer/Detector

HP 54002A 50 Q Pod

HP 54003A 1 MQ Pod (with 10:1 scope probe)

HP J06-59992A Time Interval Calibrator

Ordering Information

HP 53310A Modulation Domain Analyzer
Opt 001 Extended Measurement Memory (4 x)
Opt 010 High Stability Oven Timebase
Opt 030 2.5 GHz Channel C
Opt 031 Digital RF Communications
Opt 305 Phase Analysis Software
Opt W30 Extended Repair Service(see page 592)
Opt W32 Calibration Service (see page 592)

Available Separately
HP 53305A Phase Analysis Software
HP E1725B Time Interval Analyzer
Includes HP E1740A TIA module, MS-Windows 3.1,
MS-DOS 6.22, VXI 6-slot cardcage, Radisys EPC-7
embedded computer, monitor, keyboard, mouse,
mouse pad, and 4 oscilloscope probes
Opt 001 Delete embedded computer and
accessories, add HP E1406A VXI Slot-0 controller
with HP-IB interface
Opt 002 Replace 6-slot cardcage with E1401A 13-slot
mainframe
Opt 003 Delete embedded computer and accessories,
add HP E1483A VXLink kit
Opt 141 Time Interval Analyzer Software
Opt 147 Timing Pattern Analysis Software
Opt 242 SONET/SDH Tributary Jitter Analyzer Software
Opt 243 Clock Jitter Analyzer Software
Opt 244 Token Ring Jitter Analyzer Software
Opt 246 Network Synchronization Measurement
Software (must also order Option 001 or 003)
Opt 248 Multiple Channel Network Synchron-
ization Software (must also order Option 001 or 003)

Available Separately
HP E1740A Time Interval Analyzer Module

Opt W32 Calibration Service (see page 592)
HP E1741A Time Interval Analyzer Software
HP E1742A SONET/SDH Tributary Jitter Analyzer Software
HP E1734A Clock Jitter Analyzer Software
HP E1744A Token Ring Jitter Analyzer Software
HP E1746A Network Synchronization Measure-
ment Software
HP E1747A Timing Pattern Analysis Software
HP E1748A Multiple Channel Network Synchron-
ization Software

*Available for HP 5372A, HP 5373A only.
**Available for HP 5372A only.




e 100 MHz
¢ 100 nstime interval
* Portable

HP 5314A

HP 5314A Universal Counter

The HP 5314A universal counter combines excellent performance and
traditional HP quality at a very attractive price. This counter is designed
to deliver reliable, high-quality operation in such areas as production test,
frequency monitoring, education, training, service, and calibration.
A battery (Option 002) makes the HP 5314A especially attractive for field
and portable applications.

Specifications

Input Channel Characteristics (A and B)

Range: Channel A: 10 Hz to 10 MHz direct
1 MHz to 100 MHz prescaled
Channel B: 10Hz to 2.5 MHz
Sensitivity: Channel A: 25 mV rms to 100 MHz
75 mV peak-to-peak at minimum pulse
width of 5 ns (100 MHz range)
Channel B: 25m V rms to 2.5 MHz
75 mV peak-to-peak at minimum pulse
width of 200 ns
Coupling: AC
Impedance: 1M Q nominal shunted by less than 30 pF
Attenuator: x1 or x20 nominal (channel A only)
Trigger Level: Continuously variable + 350mV times attenuator
setting around average value of signal
Slope: Independent selection of + or — slope
Channel Input: Selectable SEPARATE or COMMON A
Dynamic Range: 75 mV peak-to-peak to 4 V peak-to peak

Frequency

Range: 10 Hz to 10 MHz direct count

1t0 100 MHz prescaled by 10
Least Significant Digit (LSD) Displayed: Direct count 0.1 Hz,
1 Hz, 10 Hz switch-selectable. Prescaled 10Hz, 100Hz, 1kHz,
switch-selectable
Resolution: + LSD
Accuracy: + LSD = (time base error) x freq.

Period
Range: 10 Hz to 2.5 MHz
LSD Displayed: lﬁloins for N=1to 1000 in decade steps of N

Resolution : + LSD + (1.4 x trigger error)
N
Accuracy : + LSD + (1.4 x trigger error)
N
*(time base error) x period

ELECTRONIC COUNTERS

Universal
HP 5314A

Time Interval

Range:250nstols
LSD Displayed: 100 ns
Resolution: + LSD + START trigger error + STOP trigger error
Accuracy: = LSD + START trigger error

+ STOP trigger error * (time base error) x Tl
External arming required for START/STOP channels

Ratio (A to B)

Range:10 Hz to 10 MHz Channel A

10 Hz to 2.5 MHz Channel B
LSD Displayed: 1/N in decade steps of N for N = 1 to 1000
Resolution: + LSD * (B trigger error x frequency A)/N
Accuracy: = LSD * (B trigger error x frequency A)/N

Totalize

Range: 10 Hz to 10 MHz
Resolution: + 1 count of input
Totalize controlled by front panel switch

General

Check: Counts internal 10 MHz oscillator
Display: 7-digit amber LED display with gate and overflow indication
Max. Sample Rate: 5 readings per second
Operating Temperature: 0° to 50° C
Power Requirement: 115V, +10%,-25%; 230V, +9%,-17%;
48 to 66Hz; 10 VA max
Weight: 2.0kg (4.4 Ib)
Size: 238 mmW x 98 mm H x 276 mm D (9.38in x 3.88in x 10.88 in)
Timebase
Frequency: 10 MHz
Aging Rate: < 3 parts in 10" per month
Temperature <+ 1 partin 10°, 0° to 50° C
Line Voltage: <+ 1 part in 10° for + 10% variation

Options

Option 001: High-stability timebase (TCXO0);
Frequency: 10 MHz
Aging Rate: <1 partin 10" per month
Temperature: <+1partin 10°,0° to 40°C
Line Voltage: < +1 partin 10° for + 10% variation

Option 002: Battery
Type: Rechargeable lead-acid (sealed)
Capacity: Typically 8 hours of continuous operation at 25°C
Recharging Time: Typically 8 hours to 98% of full charge;
instrument non-operating. Charging circuitry included with
option. Batteries not charged during instrument operation.
Battery Voltage Sensor: Automatically shuts instrument off
when low-battery condition exists
Line-failure Protection: Instrument automatically switches
to batteries in case of line failure
Weight: Option 002 typically adds 1.5 kg (3.3 Ib) to weight of
instrument

Definition
Trigger error:

V (Bouvy + ey

(rms)

input slew rate at trigger point (uV/s)

where e , is the rms noise of the input for a 100 MHz
bandwidth in Channel A and 10 MHz bandwidth in Channel B.

Ordering Information

HP 5314A 100 MHz/100 ns Universal Counter
Opt 001 High-Stability Timebase
Opt 002 Battery
Opt W30 Extended Repair Service (see page 592)
Opt W32 Calibration Service (see page 592)

All orders must include one of these line power options:
Opt 11586 to 127V
Opt 230190 to 250 V

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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High-Performance RF and Universal Counters
HP 53100 Series

HP 53181A RF Counter

 High-accuracy frequency measurements to 225 MHz
(Optional 1.5, 3,5 or 12.4 GHz)

« 10-digit resolution with 1s gate time

* Intuitive user interface with shallow menu structure

» HP-IB standard with data transfer rate of 200 fully-formatted
measurements/second; talk-only RS-232

 Limit test capability

HP 53181A RF Counter

Optimized for RF applications, the single-channel HP 53181A gives you
frequency, period, and peak-voltage measurements with up to 10 dig-
its/sec frequency resolution. The lowest-cost counter in the HP 53100
series, the HP 53181A is ideal for benchtop and system RF and analog
applications.

A digit-blanking function lets you easily eliminate unnecessary dig-
its when you want to read measurements quickly. For higher-frequency
measurements, an optional second channel provides 1.5, 3,5, or 12.4 GHz
bandwidth. A self-guided shallow menu makes this counter exceptionally
easy to use.

(#] HEWLETT 53131 A 225MHz
F PACKARD UNIVERSAL COUNTER

Analog display mode uses an asterisk to represent the current measurement rel-
ative to user-defined upper and lower limits. The colon on the left represents the
lower limit and the colon on the right represents the upper limit.

HP 53131A and 53132A Universal Counters

 High-accuracy frequency and time-interval measurements to
225 MHz (optional to 3, 5, or 12.4 GHz)

» HP 53131A: 10-digit/s and 500 psec resolution

» HP 53132A: 12-digit/s and 150 psec resolution

HP 53131A Universal Counter

The two-channel HP 53131A counter offers 10 digits per second of fre-
quency resolution at up to 225 MHz. Single-shot time-interval resolution
is specified at 500 ps and averaging can reduce this even further.
Measurements include frequency, time interval, ratio, period, phase
angle, totalize, peak voltage, pulse parameters and more. For quick
access to frequently used tests, a single keystroke recalls up to 20 differ-
ent stored front-panel set-ups. Choose the HP 53131A for general bench
or system test where you need excellent performance at an
unbeatable price.

HP 53132A Universal Counter

For applications requiring higher resolution, the HP 53132A offers the
same features and functions as the HP 53131A with up to 12 digits/fre-
guency resolution. Single-shot time-interval resolution is specified at 150
ps. Choose the HP 53132A when you need the very best in accuracy and
resolution, or when speed in an automated system is critical. Whichever
HP 53100 series counter you choose, you'll have an accurate, reliable
counter that will serve you for years to come. We back that claim with a
standard three-year warranty that can be extended an additional two
years for added peace of mind.

A Full Family of High-Performance RF and Universal Counters

Within Budget, Without Compromise

HP 53100 series high-performance counters offer exceptional price and
performance in a rugged, lightweight package. You can't find this combi-
nation of ease of use, complete measurement set, extensive analysis capa-
bility, reliability, and high measurement and data transfer speed in any
other counter family.

These instruments use real-time digital signal processing technolo-
gy to analyze data while simultaneously taking new readings, speeding
measurement throughput. The technology, developed for HP’s high-end
line of modulation-domain analyzers, allows the counters to gather more
data for each measurement so you get the higher-resolution measure-
ments in a fraction of the time it takes a conventional reciprocal counter.

Powerful Analysis Capability

All HP 53100 series counters offer built-in statistics and math functions so
you can scale measurements and simultaneously measure and track aver-
age, min./max. and standard deviation. Automated limit testing lets you
set upper and lower limits for any measurement. When a measurement
falls outside those limits, the counters log the out-of-limit conditions, noti-
fy the operator and generate an output signal to trigger external devices
or stop the test. An analog display mode carries limit testing one step fur-
ther, letting you see at a glance whether a measurement falls within
pass/fail limits.

High-Speed Automated Test Capability

For computer-controlled systems applications, each HP 53100 series
counter includes a standard HP-IB interface with a data transfer rate of
more than 200 fully-formatted measurements per second. The counters
use the Standard Commands for Programmable Instruments (SCPI) pro-
tocol, letting you leverage your programming investment across your
measurement system. The standard RS-232 talk-only interface provides
printer support or data transfer to a computer through a terminal-emula-
tion program.

Options Increase Versatility
Extended Frequency Range

HP 53100 series two-channel universal counters can be ordered with an
optional RF-input channel to provide frequency measurements up to
3 GHz (Option 030) 5 GHz (Option 050) or 12.4 GHz (Option 124). This
extended bandwidth lets you use the HP 53131A in mobile communica-
tions and other RF test environments. In addition to the above options the
HP 53181A also has an optional 1.5 GHz (Option 015) channel.



Increased Stability

A choice of optional timebases is available for HP 53100 series counters
to increase your measurement accuracy. Option 012 provides an ultra-
high-stability oven timebase with aging of less than 2 x 10° per year.

Optional Software Turns Your HP 53100 Series Counter
Into a Single-Channel Data Acquisition System

Make your high-performance HP 53100 series counter even more valu-
able with HP BenchLink Meter software. This software turns your PC
and counter into a powerful, easy-to-use measurement system.
HP BenchLink Meter, a member of HP’s family of PC/basic instru-
ment connectivity solutions, lets you easily configure and run tests from
your Windows-based PC, making data gathering more convenient. HP
BenchLink software also helps you get more information from your data
by providing a variety of basic display formats and analysis tools that let
you manipulate and understand your data quickly and easily. HP
BenchLink Meter lets you:
= Use your PC to configure HP 53100-series counter tests,
including measurement type, number of readings, measurement
speed, and more

= Choose display modes from real-time strip chart, histogram,
readout, and table mode

= Scale measurements data and make it look the way you want it

= Zoom in on specific data points for a closer look

= Easily copy captured data to other Windows applications for
more complex analysis

HP BenchLink Meter supports the following HP-IB cards
(HP 82335A/B or 82341A/C) or National Instruments GPIB cards
(GPIB-PCII/11A and AT-GPIB, both standard and TNT versions). System
requirements include a 386 or 486 computer with a minimum of 4 MB of
RAM, Windows 3.1 or higher (including Windows 95) and at least 2 MB
of available disk space.

HP 53100 Series Abridged Measurement
Specifications and Characteristics

All measurements are specified over the full signal ranges of channels 1
and 2 (channel 1 only for the HP 53181A). For full specifications, please
call your HP representative and request a Technical Data Sheet for
HP 53100 series counters.

Channel 1 and 2 Inputs (Ch. 1 valid for HP 53181A)

Frequency Range

DC Coupled: .1 Hz to 225 MHz

AC Coupled: 1 MHz to 225 MHz (50Q)

30 mHz to 225 MHz (1 MQ)

Voltage Range and Sensitivity (Sinusoid)

DC to 100 MHz: 20 mVrms to +5 Vac + dc

100 MHz to 200 MHz: 30 mVrms to +5 Vac + dc

200 MHz to 225 MHz: 40 mVrms to +5 Vac + dc

(75 mVrms with optional rear connectors)
Trigger: Rising or falling edge; level set by percent of
signal level or absolute voltage
Gating and Arming: Auto; manual (defined by gate time
or digits of resolution required); external; delay
Standard Timebase:

Temperature: <5 X10°, 0° to 50° C

Aging: <3 X107 per month

Measurements

Only measurements so marked are valid for the HP 53181A.
Frequency (Ch. 1, 3 valid for HP 53181A)

Channel 1 and 2 Range: .1 Hz to 225 MHz

Channel 3 Range: 100 MHz to 3 GHz, 200 MHz to 5 GHz,

or 200 MHz to 12.4 GHz

Trigger: Defaults to 50% of the peak-to-peak signal
Period (Ch. 1 valid for HP 53181A)

Channel 1and 2Range: 4.4nsto 10's

ELECTRONIC COUNTERS

Frequency Ratio (valid for HP 53181A w/optional second channel)
Results Range: 10* to 10"
“Auto” Gate Time: 100 ms
LSD: 1/(Ch. 2 frequency x gate time)
Peak Volts Channel 1 or 2 (Ch. 1 valid for 53181A)
Input Signal: >100 Hz and >100 mVp-p or dc
Results Range: 100 mVp-p to 5.1V
Resolution: 10 mV
Accuracy: 20 mV +1% of V peak
Use of the input attenuator multiplies all voltage specs (input range,
results range, resolution, and accuracy) by a factor of 10.

HP 53131A/53132A Universal Counter

In addition to frequency period, ratio, and peak voltage the universal
counter can be used for the following measurements:
Time Interval: 1t02 1 nsto 10°s
Pulse Measurements
Pulse Width Channel 15 ns to 10°s
Rise/fall Time Channel 15nsto 10°s
LSD: 500 ps (53131A), 150 ps (53132A)
Phase 1t02
Results Range: —180° to +360° C
Duty Cycle 1
Results Range: 0to 1
Totalize 1
Results Range: 0 to 10*
LSD: 1 count of input signal
Resolution: +1 count
Analysis: Limit testing, math (scaling and offset), statistics (minimum,
maximum, mean, standard deviation)
Measurement Throughput (HP-IB ASCII): Maximum 200 meas/s

Optional High-Stability Timebases

123

Temperature Aging Turn-on

0°to50° C per month within
Option 001 <2x107 <2x107 <2x107
medium of final value
stability in 10 min.
Option 010 <2.5x10° <15x10° <1x10°®
high of final value
stability in 10 min.
Option 012 <2.5x10° <3x10° <5x10°
ultra-high of final value
stability in 10 min.

Optional DC Power Input (Option 002)

Power Supply Voltage: 10 to 32 Vdc, 3-pin male XLR connector
Power Requirements: 4 A inrush at 10 Vdc; 3 A max. once stabilized

Optional High-Frequency Channels

Frequency Power range Damage
range Coupling | and sensitivity level
Option 015" | 100 MHz to ac —27dBmto +19dBm | 5Vrms
15GHz 1.5GHz
channel
Option 030 | 100 MHz to ac —-27dBmto +19dBm | 5Vrms
3.0GHz 3.0GHz (100 MHz to 2.7 GHz)
channel —21dBmto +13dBm
(2.7GHzto 3GHz)
Option 050 | 200 MHz to ac —-23dBmto +13dBm| 25 dBm
5.0 GHz 5.0GHz
channel
Option 124 | 200 MHz to ac —23dBmto +13dBm | 25dBm
12.4GHz 12.4 GHz
channel

'Option 015 is available only for HP 53181A counters.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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1241 High-Performance RF and Universal Counters
HP 53131A, 53132A, and 53181A
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Ordering Information
General Information HP 53131A Universal Counter
s dRecall: Up to 20 lete front I set HP 53132A Universal Counter
ave and Recall: Up to 20 complete front panel setups HP 53181A RF Counter

Size:212.6 mmW x885mmHx3483mmD (8.5inx4.5inx 14.0in)
Weight: 3.5 kg (6.5 Ibs) maximum
Warranty: 3 years

Each counter comes with standard crystal timebase,
power cord, operating, programming, and service manuals

Power Supply: 88 to 135 Vac or 176 to 269 Vac, automatically Optlog;t 001 Medium-Stability Timebase

selected; 45t0 66 Hz N : Opt 002 DC Power Input

Power Requirements: 170 VA maximum; 30 W typical Opt 010 High-Stability Timebase
gfo‘i;fg'ené’ni?;’c:;%‘g?‘i% tt% 5;51% Opt 012 Ultra-High Stability Timebase

Remote Interface: HP-IB (IEEE 488.1-1987, IEEE 488.2-1987) Obto% 1.5 GHz Ch. wiBNC Connector (HP 531814 only)
HP-IB Interface Capabilities: SH1, AH1, T5, TEQ, L4, LEO, SR1, 0Opt 050 5 GHz Channel with Type-N Connector

RL1, PPQ, DC1, DT1, CO, E2 ) (
Remote Programming Lang.: SCPI-1992 (Standard 88: éég éze-gr(f‘g‘azn%rl‘%%rr‘]en'ev‘c”t'g‘rgype N Connector

Commands for Programmable Instruments) Opt 1BP MIL-STD-45662 Calibration w/ Data
Opt 1CM Rack-mount Kit
HP 34812A HP BenchLink Meter Software
HP 34161A Accessory Pouch



Universal Time-Interval Counter and Low-Pass Filter Kit | 125

20 pssingle-shot LSD
« 11digits/s frequency resolution
» Up to 8000 measurements/sec.

ELECTRONIC COUNTERS

HP 5370B, 10856A

« Built-in statistics functions
» Frequency and period to 100 MHz

HP 5370B

HP 5370B’s Precision and Measurement Speed

IC tester performance verification

Fast IC characterization

Disk drive manufacturing

Digital communications—jitter analysis
Radar/laser ranging calibration
Nuclear systems

Calibration labs

Full Range of Measurement and Analysis Functions

Time Interval: Achieve 20 ps single-shot LSD on time intervals
from 0 to 10 s, including negative time (in which the STOP channel
event occurs before the START channel event).

Frequency: Measure up to 100 MHz with 11 digits of resolution

in 1's. Choose gate times down to 1 period: use 1 period with average
mode and access the powerful Statistics capabilities.

Period: Measure period average from 1 to 100k samples and

use statistics.

Statistics: Reduce external computations, reduce random errors,
and improve measurement throughput.

Sample Size: Select 1, 10, 1k, 10k or 100k samples from the front
panel, or 1 to 65,536 samples over HP-IB. For the selected sample size,
you can compute:

= Mean

= Standard Deviation

* Minimum

= Maximum

Flexible Arming and Gating: + Tl or Tl with internal or external
arming, with or without external hold-off.

Full HP-1B Programming and Fast Data Output:

< Up to 8000 readings/s in fast binary mode—125 ps dead time

= 10to 20 readings/s fully formatted—330 ps dead time

Time-Interval Measurement Characteristics

Range

+T1:-10to +10s, including zero

+TI: 10 nsto 10s
Resolution
Measurement resolution depends on input signal noise and slew rate.
Accuracy
Time-interval measurement accuracy is influenced by internal sys-
tematic uncertainties, trigger-level timing error for each trigger edge,
and timebase aging in addition to resolution or random uncertainties.
Uncertainties may be reduced to less than 10 ps by calibration with the
HP J06-59992A time-interval calibrator. Careful calibration and averag-
ing will result in accuracies to + 100 ps.

Frequency and Period Measurement Characteristics

Range
Frequency: 0.1 Hz to 100 MHz
Period: 10nsto 10s

DESIGNED FOR
|
Resolution
Measurement resolution depends on input signal noise as well as
measurement gate time.
Accuracy
Accuracy is influenced by internal uncertainties, timebase aging, and
noise on the input signal. Periodic timebase calibration minimizes
uncertainty due to timebase aging. Internal uncertainties and noise
effects may be reduced by selecting longer gate times, or by
averaging results.

HP 10856A Low-Pass Filter Kit

The four low-pass filters of the HP 10856A filter kit are recommended for
use with any HP frequency counter to reduce high-frequency noise or
unwanted signals that cause frequency or period measurement errors.
Further applications for the kit include reducing noise (trace fuzz) in
oscilloscope and spectrum analyzer displays.

HP 10856A Specifications
Cutoff
Frequency (nominal) 5KHz 50 KHz 500KHz | 15 MHz
Input Impedance (nominal) 1MQ 100kQ 10kQ 50 kQ
Signal Rejection, >40 dB >40 dB >40dB >20dB
100 MHz to 500 MHz

Roll-Off: 20 dB per decade
Attenuation: x 2, reduces signal voltage by a factor of 2
Output Impedance: For use with 1 M Q input instruments

Key Literature

HP 5370B Technical Data Sheet, p/n 5952-7915

HP J06-59992A Technical Data Sheet, p/n 5952-7837

Product Note 5370B -2: Better than 100 ps Accuracy in HP 5370B
Time Interval Measurements Through Bias Error Reduction,
p/n 5952-7834

Product Note 5370B-3: High-Throughput Picosecond
Characterization of Pulse Parameters, p/n 5952-7769

Application Note 191-7: High-Speed Timing Acquisition and
Statistical Jitter Analysis, p/n 5952-7908

Ordering Information

HP 5370B Time-Interval Counter
Opt 913 Rack Flange Kit for Use With Supplied
Front Handles
Opt 908 Rack Flange Kit, No Front Handles
Opt W30 Extended Repair Service (see page 592)
Opt W3 Calibration Service (see page 592)

HP 10856A Low-Pass Filter Kit

HP J06-59992A Time-Interval Calibrator

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover


http://www.tmo.hp.com/tmo/datasheets/English/HP5370B.html
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CW Microwave Frequency Counters
HP 5350B, 5351B, 5352B

10 Hz to 46 GHz without an external mixer
Exceptional sensitivity to —40 dBm

1 GHz/s tracking speed

60 ms acquisition time

100 measurements/s (HP-IB) in automatic mode
Three years of hardware support with Option W30

HP 5352B o
ﬁ DESIGNED FOR
HP ] l SYSTEMS l

Instrument Drivers

HP 5350B, 5351B, 5352B Microwave Counters

The HP 5350B/5351B/5352B are automatic CW microwave frequency
counters that measure to 20, 26.5, and 40 GHz (46 GHz with Option 005),
respectively. With resolution as fine as 1 Hz, these counters provide fast
and precise frequency measurements.

By integrating all microwave components onto a single hybrid GaAs
circuit, these counters offer high performance at low prices. Wide fre-
guency coverage, exceptional sensitivity, fast tracking speed, high-mea-
surement throughput, and wide FM tolerance are a few of the
high-performance features of these counters.

With a built-in microprocessor, the HP 5350B/5351B/5352B have
math capabilities such as measurement scaling and offset. These func-
tions are useful for indirect measurements. Automatic amplitude dis-
crimination automatically measures the frequency of the highest-amp-
litude signal in a multi-signal environment. Other convenience features
include diagnostic routines that perform tests on the counter for general
information and troubleshooting.

With high measurement throughput, the HP 5350B/5351B/5352B
are ideal components for test systems. Their English-like commands sim-
plify systems integration by reducing programming time and effort. In
automatic test systems, the programmable alphanumeric liquid-crystal
display (LCD) can serve as a message center; if operational security is a
concern, keyboard and display lockout can be activated. In noise-sensi-
tive environments, you can put these counters in SLEEP mode to reduce
kickback noise to as low as—70 dBm.

Direct Inputs to 46 GHz: Low-Cost, Versatile Solutions

The HP 5350B/5351B/5352B can meet expanding measurement needs.
The HP 5350B/5351B measure frequency from 10 Hz to 20 GHz and 26.5
GHz, respectively. The HP 5352B, which extends input capability to 40
GHz (46 GHz with Option 005), measures in the millimeter-wave range
directly—without expensive mixers.

Exceptional Sensitivity; Direct Measurement of
Low-Level Signals

Because these counters have input sensitivity to —40 dBm (=30 dBm for
HP 5352B), accurately measuring your low-energy signals becomes a
simple task. For example, you no longer need expensive microwave
amplifiers to make low-level measurements. Also, you no longer have to
worry about signal attenuation by the probe when you make frequency
measurements at different nodes within your circuit. These conve-
niences simplify measurements in applications such as receiver front
end testing.

Low Acquisition Time: High Throughput

With acquisition time reduced to 60 ms in automatic, fast-acquisition
tracking mode (20 ms in manual mode), these high-speed counters can
significantly improve your measurement throughput.

In bench-top applications, this high-speed throughput gives you
fast measurement response. The LCD will update measurements rapidly
to shorten evaluation time. For applications that require fast response to
source tuning, these counters are ideal solutions.

In systems environments, fast measurement throughput con-
tributes to overall system efficiency. Delivering more than 100 measure-
ments/s over HP-IB in automatic mode, these counters save money by
reducing test time.

1 GHz/s Tracking: Measuring Fast-Moving Signals

Fast acquisition offers fast tracking speed. With acquisition time below
60 ms, these counters can track source drift to 1 GHz/s effortlessly. For
example, when measuring the response of a voltage-controlled oscillator
(VCO) to voltage-source tuning, these counters track the changing fre-
guency rapidly to measure transfer characteristics.

HP 5350B/5351B/5352B Specifications

Input 1

Frequency Range: HP 5350B: 500 MHz to 20 GHz
HP 5351B: 500 MHz to 26.5 GHz
HP 5352B: 500 MHz to 40 GHz
Option 005: 500 MHz to 46 GHz
Sensitivity: See Graph 1, Sensitivity
Maximum Input: +7 dBm
Damage Level: +25 dBm; HP 5350B/5351B Option 006: +39 dBm (500 MHz
to 6 GHz), +36 dBm (6 GHz to 18 GHz), +34.8 dBm (18 GHz to 26.5 GHz)
SWR (typical): 500 MHz to 10 GHz: 2:1; Option 002/006, 2.5:1
10 GHz to 26.5 GHz: 3:1; Option 002/006, 3.5:1
26.5 GHz to 46 GHz: 3.5:1
Coupling: DC to 50 Q termination, ac to instrument
Connector: Precision type-N (female) (HP 5350B)
APC-3.5 (male) with collar (HP 5351B/HP 5352B)
APC-2.4 (male) with collar (Option 005)
Accuracy: 1 LSD + Timebase Error x Frequency. High-stability timebase
(Option 010) has timebase uncertainties that are 1/10 of the values for the
oven timebase (Option 001). LSD = least significant digit.
Residual Stability: Counter and source using common 10 MHz timebase
or counter using external higher-stability timebase: .3 LSD rms typical for
resolution 1 Hz to 1 kHz at 25° C; HP 5352B: .7 LSD typical 26.5 to 40 GHz.
Resolution: Selectable, 1 Hz to 1 MHz
FM Tolerance: See Graph 2, FM Rate Tolerance
Maximum Deviation: Auto: 20 MHz p-p (HP 5350B/51B),
12 MHz p-p (HP 5352B),
9 MHz p-p (Option 005)
Manual: 60 MHz p-p (HP 5350/51B),
55 MHz p-p (HP 5352B),
55 MHz p-p (Option 005)
Maximum FM Rate: 10 MHz
Tracking Speed
Fast-acquisition Track: 1 GHz/s
Normal FM Rate: 1 MHz/s
Low FM Rate: 80 kHz/s
AM Tolerance: Any modulation index, provided the minimum signal level
is not less than the sensitivity specification.
Modes of Operation
Automatic: Counter automatically acquires and displays highest-
level signal within sensitivity range
Manual: Center frequency must be entered to within + 20 MHz or
input frequency; + 3 MHz worst case below 1 GHz
Automatic Amplitude Discrimination: Measures largest signal present,
providing that signal is 6 dB (typical) above any signal within 500 MHz;
>20 dB (typical) above any signal within 500 MHz to 20 (46) GHz
Acquisition Time
Automatic Mode: Fast-acquisition track: <60 ms
Normal FM rate: <125 ms
LowFM rate: <1.25s
Manual Mode: <20 ms



TCX0 Option 001 Option 010
Aging Rate 1x107/month 5x10*/day 1x10*/day
Short Term 1x10°/s 25x10™/s 2.5x10™/s
Temperature 0°to50°C | 1x10° 7x10° 7x10°
Line 10% change 1x107 1x10™ 1x10*
Warmup to 10 min. 10 min.
<510°@25°C
Timebase (10 MHz)
Input 2

Frequency Range: 10 Hz to 525 MHz
50 Q: 10 MHz to 525 MHz
1 QM: 10 Hz to 80 MHz
Sensitivity: Full operating environment:
50 Q: 10 MHz to 525 MHz, 25 mV rms: 15 mV typical @ 25° C
1 QM: 10 Hz to 80 MHz, 25 mV rms: 15 mV typical @ 25° C
Gate Time = 1/resolution: 1 ms min.
Maximum Input: 50 Q: +10 dBm; 1 MQ: 1V rms
Damage Level: 50 Q or 1 MQ dc to 5 kHz: 250 V (dc + ac peak);
>5 kHz: 5.5V rms (+ 28 dBm) + 1.25 x 10° V rms/freq.
Coupling: ac
Connector: Replaceable fuse, type BNC (female)
Accuracy:

1 1
+1LSD + (1.4 X Trigger Error

Gate Time

Gate time = 1/resolution = 1 ms minimum

Impedance: 1 MQ nominal shunted by <70 pF or 50 Q nominal
Resolution: Selectable, 1 Hz to 1 MHz

High Resolution: 1 MQ mode: 0.001 Hz for <100 kHz input;

0.01 Hz for <1 MHz input; 0.1 Hz for <10 MHz input;

1 Hz for >10 MHz input: 1-second gate

Timebase Output: 10 MHz and 1 MHz, 2.4 V square wave ac coupled into
1kQ: 1.5V peak-to-peak into 50 Q; rear-panel BNC connectors

External Timebase: 1, 2, 5, or 10 MHz, 0.7 V min. to 8 V max. peak-to-peak
sine wave or square wave into > 1 kQ shunted by <30 pF, via rear-panel
BNC connector

+ Timebase Error) x Freq.

General

Display: Segmented 24-character alphanumeric LCD (backlighted)
Built-in Features: Self-check, diagnostics, display and keyboard
lockout, overload indicator, HP-1B teach-learn mode
Data Output: Over HP-IB bus; varies with frequency and resolution
Auto Mode: >100 readings/s, 10 kHz resolution, no math
functions, “DUMP” mode
Manual Mode: >120 readings/s, 10 kHz resolution, no math
functions, “DUMP” mode
Math Functions: Scale, offset, smooth (exponential averaging)
Sample Rate: Variable from less than 50 ms between measurements
to HOLD, which holds the display indefinitely or until trigger occurs.
Display Rate: 5/s, variable over HP-1B
Sleep Mode: Input 1 emissions reduced to <—70 dBm typical when
sleep mode or Input 2 is selected
IF Output: Rear-panel BNC provides 30-110 MHz downconverted
microwave signal at >-20 dBm into 50 Q, ac-coupled.
HP-IB Interface Functions: SH1, AH1, T5, L4, SR1, RL1, PP0, DC1,
DT1, CO, E1 (see page xxx )
Operation Temperature: 0’ to 50° C
Power Requirements: 100 VA max.
Line Select: 100 V (90 to 105 Vac rms; 47.5 to 440 Hz)
115/120 V (104/126 Vac rms; 47.5 to 440 Hz)
220V (198 to 231 Vac rms; 47.5 to 66 Hz)
230/240V (207 to 252 Vac rms; 47.5 to 66 Hz)
Accessories Furnished: power cord, manual
Size: 425mm W x 133 mm H x 358 mm D (16.75in x5.25in x 14 in)
Weight: 11 kg (24 Ib)

) v (ef?+ep)
'Trigger error = - - - rms
Input slew rate in V/S at trigger point
Where e; = effective rms noise of counter’s input channel (100 4V typical)
ep = rms noise of the input signal for a 500 MHz bandwidth
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Graph 2. FM Rate Tolerance
Ordering Information

HP 5350B 20 GHz Microwave Frequency Counter
HP 5351B 26.5 GHz Microwave Frequency Counter
HP 5352B 40 GHz Microwave Frequency Counter
Options for HP 5350B/5351B/5352B:
Opt 001 Oven Timebase
Opt 002 Rear-Panel Inputs (HP 5350B/51B only)
Opt 005 Frequency Extension to 46 GHz (HP 5352B only)
Opt 006 Microwave Level Limiter (HP 5350B/51B only)
Opt 010 High-Stability Oven Timebase
Opt 908 Rack-mount Kit for Use with Front
Handles removed
Opt 910 Additional Operating and Service Manual
Opt 913 Rack-mount Kit for Use with Supplied
Front Handles
Opt 1A3 Bellcore CLEI Barcode Sticker
Opt W30 Extended Repair Service (see page 592)
Opt W32 Calibration Service (see page 592)
Additional Equipment Available:
Transit Case (HP 9211-2643)
Waveguide (3 inch straight) Adapter WR28-APC3.5
(HP 05356-20217)
Waveguide (3 inch straight) to Coaxial Adapter
WR42-APC3.5 (HP 05356-20216)
Adapter: In series APC-3.5 male-to-male (HP 1250-1748)
Adapter: In series APC-3.5 female-to-female (HP 1250-1749)

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Microwave Counter/Power Meter
HP 5347A, 5348A

* Quick, easy power and frequency measurements
« Portable; battery operation

* Built-in sensor calibration tables
e Supports many HP power sensors

'DESIGNED FOR l
SYSTEMS

HP 5347A portable microwave counter/power meter (shown with Option 803, HP 8485A power sensor, and Option 070 soft carrying case)

HP 5347A and HP 5348A Microwave
Counter/Power Meters

The HP 5347A and HP 5348A microwave counter/power meters offer the
convenience of a single instrument that meets both your frequency and
power measurement needs. The HP 5347A counter/power meter makes
these measurements to 20GHz; the HP 5348A, to 26.5 GHz. Both
counter/power meters offer the accuracy and resolution that previously
required a standalone counter and separate power meter. Measurements
are easy. The HP 5347A and HP 5348A are designed for ease of use; they
have only five function keys. They are rugged, lightweight and
battery-powered.

True Power Meter Performance

As power meters, the HP 5347A and HP 5348A offer excellent dynamic
range, linearity, and accuracy. They use the same proven power sensors
used with Hewlett-Packard’s standalone power meters. Power sensors
and accurate, wide-range measurements go hand in hand. Power mea-
surements can be made from —70 dBm to +20 dBm over a 10 MHz to 26.5
GHz frequency range, depending on the sensors used. Exceptional
power-meter linearity and low sensor SWR combine to give you out-
standing measurement accuracy. The instrumentation accuracy is £0.5%
in linear mode or +0.02 dB in logarithmic mode, making power-meter
uncertainty a negligible part of your total measurement error.

Outstanding Frequency Measurements

The frequency counter performance rivals that of HP’s highest-perfor-
mance standalone CW microwave counters. The HP 5347A measures
frequency from 10 Hz to 20 GHz; the HP 5348A, from 10Hz to 26.5 GHz.
You can select either 1 Hz or 10 kHz resolution while measuring signals
down to-35dBm.

Portable, Easy to Use

The HP 5347A and HP 5348A come in a rugged, lightweight and portable
package. Several features have been designed in for quick and easy
portable measurements. An internal-battery option, for example, pro-
vides up to two hours of cordless measurements.

Designed for Measurement Ease

How many times have you purchased test equipment only to find that you
never use most of the available functionality? The excess functionality
only clutters the front panel and makes measurements difficult. Hewlett-
Packard recognizes the importance of quick and easy measurements to
field service personnel. The HP 5347A and HP 5348A are designed for
ease of use.

Five Function Keys Simplify Operation

Unnecessary functions were designed out of the HP 5347A and HP 5348A
counter/power meters. Only five function keys are required to make
accurate frequency and power measurements. The chance of getting an
incorrect reading due to instrument set-up is almost eliminated. Little or
no time is required to learn how to use these instruments. A one-page
starter guide is shipped with every instrument.

No Need for Calibration Tables

An average calibration table is permanently stored in memory. You no
longer need to spend time entering power-sensor calibration factors.
Using average calibration tables results in only slight reduction in overall
measurement accuracy. With the HP 5347A and HP 5348A, the press of a
single key stores a frequency measurement for use in a power measure-
ment. The stored frequency is then used to access the power-sensor cali-
bration factor in the permanently stored calibration-factor-versus
frequency tables.



Internal Battery for Cordless Measurements

An optional internal battery allows you to make cordless measurements
for up to two hours. In the field, you do not need a power cord. Just walk
right up to the output port and make your measurement.

Because at times it might be more convenient to operate the instru-
ment from a dc supply, an external dc input is available for even greater
flexibility in choosing a power source.

A Rugged Package for Tough Environments

These instruments are designed to survive the harsh transportation and
operation environments common to portable applications. Their mem-
brane front panels keep dirt and moisture from entering the instruments.
An optional soft carrying case stores accessories, protects the unit during
transit, and frees your hands to make measurements.

For Benchtop and ATE Systems, Too

Having frequency and true power measurements in a single portable
package saves valuable bench space in a manufacturing environment.
The ease-of-use features will also be greatly appreciated.

A rack-mount kit and HP-IB option are available for using the
HP 5347A or HP 5348A in an ATE system.

Counter Specifications

Input 1

Frequency Range:
HP 5347A: 500 MHz to 20.0 GHz
HP 5348A: 500 MHz to 26.5 GHz
Sensitivity:
HP 5347A/48A: 500 MHz to 12.4 GHz :-32 dBm
(-35dBm typical)
12.4 GHz t0 20.0 GHz: -27dBm
(=32 dBm typical)
HP 5348A: 20.0 GHz to 26.5 GHz: —20 dBm (—27 dBm typical)
Maximum Input: +7dBm
Damage Level: +25 dBm, peak
Connector: HP 5347A: N (f); HP5348A: APC 3.5 (m)
Coupling: AC
Accuracy: + LSD + timebase error x frequency
Accuracy specification applies from 0° to 50°C when using
internal timebase, 0° to 55° C with external timebase
Resolution: 1 Hz or 10 kHz, selectable
Tracking Speed: Resolution = 1 Hz, speed = MHz/s
Resolution = 10kHz, speed = 1 GHz/s
Acquisition Time: Resolution = 1 Hz, time = <125 ms
Resolution = 10 kHz, time <60 ms
Maximum Deviation: 20 MHz peak-to-peak, automatic mode
Maximum FM Rate: 10 MHz
AM Tolerance: Any modulation index, provided the minimum
signal level is not less than the sensitivity specification
TCXO Timebase: See page xxx for a general description of timebases.
External Timebase: 10 MHz, 0.7 V min. to 8 V max peak-to-peak
sine wave or square wave into > 1 KQ shunted by <30 pF, via front-
panel BNC connector

Input 2

Frequency Range: 10 Hz to 525 MHz

Sensitivity: 25 mV rms (15 mV rms typical)

Impedance: 1 MQ nominal shunted by < 70pF (10 Hz to 80 MHz) or
50 nominal (10 MHz to 525 MHz)

Maximum Input: + 10 dBm (50 Q input), 1V rms (1 M Q input)
Connector: BNC (f)

Coupling: AC

Resolution: 1 Hz or 10 kHz, selectable

Options
Battery (Option 002): 1 to 2 hours of operation (typical);
12 hours to charge (typical)
Microwave Level Limiter (Option 006)
Damage Level: 500 MHz to 6 GHz: 39 dBm; 6 GHz to
18 GHz: 36 dBm; 18 GHz to 26 GHz: 34.8 dBm

ELECTRONIC COUNTERS

Sensitivity reduced by: 500 MHz to 12.4 GHz: 3 dBm;
12.4 GHz to 20 GHz: 4 dBm; 20 GHz to 26 GHz: 5 dBm
Oven Timebase: Special Option

Power Meter Specifications

Frequency Range: 10 to 26.5 GHz, sensor-dependent
Power Range: —70 dBm to + 20 dBm (100 pW to 100 mW),
sensor-dependent
Power Sensors: Orderable as options with the instrument
Option 801: HP 8481A Power Sensor, .01 to 18 GHz, —30 to +20 dBm
Option 802: HP 8481D Diode Power Sensor, .01 to 18 GHz,
—70to-20dBm
Option 803: HP 8485A Power Sensor, .05 dB to 26.5 GHz,
—30to+20dBm
Dynamic Range: 50 dB in 10 dB steps
Display Units: Watts, dBm
Resolution: 0.01 dB in log mode, 0.1% of full scale in linear mode
Accuracy
Instrumentation: £0.02 dB or +0.5%
Zero Set (digital settability of zero): +0.5% of full scale on most
sensitive range
Power Reference
Power output:1.00 mW. Factory set to £0.7% traceable to
U.S. National Institute of Standards and Technology.
Accuracy: +1.2% worst case (+0.9% RSS ) for one year

General

Diagnostics: Rear panel or HP-IB selectable, service diagnostics
and user information
Data Output: Counter: varies with frequency (90 measurements/sec.
with 10 kHz resol, DUMP mode): Power meter: 18
measurements/sec.
HP-IB Interface Functions: SH1, AH1, T5, L4, SR1, RL1, DC1, DT1, E1
Operating Temperature: 0° to 55°C
Power Requirements: 50 VA maximum
Line Select: 100V (90 to 105 Vac rms; 47.5 440 Hz)

115/120V (104 to 126 Vac rms; 47.5 to 440 Hz)

220V (198 to 231 Vac rms; 47.5 to 66 Hz)

230/240V (207 to 252 Vac rms; 47.5 to 66Hz)
External dc: 14 to 26 Vdc, 40W, binding post
Accessories Supplied: Power cord, operating/programming manual,
power sensor cable (HP 11730A)
Size:325mm W x 144 mm H x 456 mm D (12.8 in x 5.66 in x 18.0)
Weight: 9.1 kg (20 Ib); with battery, 10.4 kg (23 Ib)

Ordering Information

HP 5347A 20 GHz Counter/Power Meter
HP 5348A 26.15 GHz Counter/Power Meter
Options for HP 5347A and HP 5348A
Opt 002 Battery Pack
Opt 006 Microwave Level Limiter
Opt 011 HP-IB Interface
Oven Timebase
Special Option
Opt 070 Soft Carrying Case
Opt 801 HP 8481A Power Sensor
Opt 802 HP 8481D Diode Power Sensor
Opt 803 HP 8485A Power Sensor
Opt 913 Rack-mount Kit
Opt 915 Service Manual
Opt 916 Additional Operating/Programming Manual
Opt W30 (HP 5347A ) Extended Repair Service
(see page 592)
Opt W30 (HP 5348A) Extended Repair Service
(see page 592)
Opt W32 (HP 5347A/48A ) Calibration Service
(see page 592)
HP Power Sensor Cables
This instrument is supplied with one HP 11730A 1.5 m (5 ft)
Sensor Cable. Longer cables are available separately.
HP 11730B 3.0-m (10-ft) Sensor Cable
HP 11730C 6.1-m (20-ft) Sensor Cable
HP 11730D 15.2-m (50-ft) Sensor Cable
HP 11730E 30.5-m (100-ft) Sensor Cable
HP 11730F 61.0-m (200-ft) Sensor Cable

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Pulse/CW Microwave Counter
HP 5361B

» Frequency extensions to 26.5 GHz, 40 GHz
» Measure frequency (pulsed or CW), PRI, PRF, pulse width,
off-time, and frequency profiles directly

HP 5361B

Instrument Drivers

_ HP 5361B Pulse/CW Microwave Counter

The HP 5361B offers both high-precision pulse and CW performance.

With built-in frequency modulation profiling, the HP 5361B characterizes

radar, EW, and communications systems or components. This counter

lowers your equipment costs by eliminating the need for a separate CW
counter, pulse generator, and computer.

Key features include:
= Pulse measurements: Frequency, PRF, PRI, pulse width, and

off-time.

« Frequency profiling: Characterize frequency transients, modulation
(such as chirp), and linearity using the PROFILE function. No exter-
nal gate is required.

« Fast track: Measure a signal that is sweeping at up to 800 MHz/s.

= Low FM rate: Measure signals that vary slowly in frequency.

= Simplified operation: To offload the operator, built-in automatic
functions include calibration, signal assessment (pulsed or CW), sig-
nal acquisition, gate width calculation and setting, gate positioning,
PRF mode, tracking of sweeping signals, pulse averaging for desired
resolution and measurement display.

= Scope-View: Set up externally gated measurements by viewing the
downconverted pulse with a dc offset.

The HP 5361B is a cost-effective choice for manufacturing and ser-
vice. High-speed throughput saves operator time and lowers cost.
Periodic maintenance is limited to time-base calibration.

For radars, VCOs, and DTOs, the HP 5631B makes frequency, tim-
ing, and profiling measurements at the touch of a button. The counter
makes more complex measurements for the carrier frequency of agile
signals, staggered PRIs, or the frequency transients in a pulsed or CW
signal. With one instrument you can characterize radar pulses or test a
Stable Local Oscillator (STALO). Functions for measuring step response,
post-tuning drift, and settling time facilitate accurate and easy testing of
VCOs and DTOs.

Summary Specifications

Input Characteristics

Input1(50Q) | Input2(IM Q) |Input2 (50 Q)

Frequency 500 MHz to 20, | 10 Hz to 80 MHz |10 MHz to 525 MHz
range 26.5, 40 GHz
Sensitivity 25mV rms 25mV rms
0.5t012.4GHz —28dBm
12.4t0 20 GHz —23dBm
0.5t026.5GHz —20dBm

(Option 026, 040)
26.5t040 GHz 0.37xf(in GHz)

(Option 040) —29.8dBm

Frequency (Input 1)

Automatic and Manual Acquisition: 500 MHz to 20 GHz; 500 MHz to
26.5 GHz (Option 026); 500 MHz to 40 GHz (Option 040)
Least Significant Digit: 1 MHz to 1 Hz for frequency, 0.001 Hz for PRF
Pulse Frequency Measurements
Pulse Width (minimum): Manual mode, 60 ns; auto mode, 100 Ns
Pulse Rep. Freq.: Minimum 1 Hz; maximum 2 MHz
Measurement Time, Resolution, Accuracy: See data sheet
CW Frequency Measurements
FM Tolerance: 55 MHz peak-to-peak
Tracking Speed (fast acquisition): 800 MHz/s
Acquisition Time: Manual mode, <40 ms; automatic mode,
fastacqg., <100 ms
Gate Times (1 Hz resolution): 200 to 1000 ms
Measurement Time: =8.5 ms (in Dump Mode)
Accuracy: See data sheet

Pulse Parameters (Input 1)

Pulse width PRI Offtime PRF
Min./Max. 60 ns/10 ms 500ns/1s | 400ns/1s | 1Hz/2 MHz
LSD (PW<1ms)1ns; (PW=1ms)100ns 10 0.001 Hz
Accuracy +(20 ns + timebase uncertainty x + (20 ns) x (PRF)?
(100 Avg.) measurement £ LSD +LSD ttimebase
uncertainty

Profile (Input 1)

Frequency Range (min./max. for Y axis): 500 MHz/40 GHz

FM Chirp Tolerance (max. span for Y axis): 50 MHz peak-to-peak

Time Range (min./max. for span x axis): 100 ns/10 ms

Time Resolution: 1 ns

Internal Gate Width: Minimum: 11 to 23 ns; typical minimum: 14 ns

External Gate Width: Minimum: manual acquisition 20 ns;

auto-acquisition 60 ns

Number of Data Points: Up to 100

Profile Frequency Measurements
Printers Supported: HP 2225A, HP 2227B, HP 3630A Option 002
Profile Phase Measurements: See Application Note 377-4 for
details. Computer required.

Frequency (Input 2)

Range: 10 Hz to 525 MHz
Accuracy: 0.001to 1 Hz
Resolution /LSD: 0.001 to 1 Hz

Options

Option 001 Oven Timebase: Aging rate <5 x 10°/ day

Option 006, Increased Damage Level: Pulsed, + 50 dBm (100 W) peak;
CW, +39dBm (8W)

Option 010 High-Stability Oven Timebase: Aging rate <7 x 10 *° /week
(Standard timebase: Aging rate < 1x 10 7/month)

Option 026: Frequency extensions for input 1 to 26.5 GHz

Option 040: Frequency extensions for input 1 to 40 GHz

Ordering Information

HP 5361B Pulsed/CW Microwave Counter
Opt 001 Oven Timebase
Opt 006 Microwave Limiter
Opt 010 High-Stability Timebase
Opt 026 26.5 GHz Frequency Extension
Opt 040 40 GHz Frequency Extension
Opt 908 Rack-mount Kit for Use with Front Handles
Removed
Opt 910 Additional Operating and Programming
Manual
Opt 913 Rack-mount Kit for Use With Supplied
Front Handles
Opt 915 Service Manual
Opt W30 Extended Repair Service (See page 592)
Opt W32 Calibration Service (See page 592)



Time-Proven Technology

Hewlett-Packard products pass the test of time. These established prod-
ucts remain in demand and are examples of HP’'s commitment to product

life cycles that match customer needs.

RF Counters

HP 5384A, HP 5385A, and HP 5386A

= Functional replacement: HP 53181A

< Half-rack width; LCD display

= Measures 10Hz to 3 GHz with only 2 input ports required
<« Measures 100 MHz to 3 GHz with —23.5 cBm sensitivity

Universal Counters

HP 5315A and HP 5316B

= Functional replacement: HP 53131A

« Portable (HP 5315A) or rack model (HP 5316B)
= Up to 100 MHz (up to 1 GHz with Channel C)

<« Time-interval measurements: single-shot, averaging, and delay

HP 5335A
« Functional replacement: HP 53131A

« 20 push-button measurement functions (also HP-1B programmable)
« 200 MHz (Channel A), 100 MHz (Channel B), 1.3 GHz (Channel C)

« Time-interval measurements; math and statistics functions
HP 5345A

< Functional replacement: HP 53131A, HP 5361B

« Up to 9000 readings/second; 500 MHz; 25 mV sensitivity
« 2 ns resolution for time-interval measurements

« Mainframe for HP 5355A/5356C microwave products

Microwave and Millimeterwave Counters

HP 5355A and HP 5356C

< Functional replacement: HP 5361B

« HP 5355A expands HP 5345A for pulse-CW measurements
to 1.5 GHz

« HP 5356C frequency converter head for up to 40 GHz

= Sub-microwave: period, totalize, ratio, time interval

Ordering Information

HP 5315A Universal Counter

HP 5316B Universal Counter

HP 5335A Universal Counter (with front handles)
HP 5345A Plug-In Counter

HP 5355A Automatic Frequency Counter

HP 5356C 40 GHz Frequency Converter Head

HP 5384A Frequency Counter, 225 MHz

HP 5385A Frequency Counter, 1.0 GHz

HP 5386A Frequency Counter, 3.0 GHz

For more details, please contact an HP sales office.

ELECTRONIC COUNTERS
Additional Products | 131
HP 5315A, 53168, 5335A, 5345A, 5355A, 5356C, 5384A, 5385A, 5386A
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To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Overview and General Specifications Chart

HP offers a full line of digital multimeters.

Performance and Features to Match Your Needs

The most important question with any piece of test equipment is whether
it has what you need to get the job done right. From research to produc-
tion to field repair, there’s an HP meter with the performance you need.

If performance means resolution, HP's DMMs offer from 3% all the
way to 8% digits. If performance means precision, the HP 3458A delivers
8 ppm basic dc volts accuracy. If performance means sensitivity, the
HP 34420A nanovolt/micro-ohmeter takes you all the way down to 100
pV and 100 nQ. And if performance means flat-out measurement speed in
a data acquisition or production test system, the HP 3458A can churn
out up to 100,000 readings per second—and change setups more than
340 times a second.

But a great DMM doesn't stop there. How about a “Voltmeter
Complete” signal to switch channels on an external scanner without
involving the host computer? Or interrupt capability to let the DMM run
asynchronously so the whole system runs more efficiently? These are
just two of the features you'll find on various HP DMMs that'll boost your
overall test productivity.

How Many Different Ways Do You Use a Multimeter?

You probably have a long list of jobs for your multimeter, from the quick
and simple to the demanding and complex. The more flexiblea DMM is,
naturally, the more you'll be able to do with it.

There are two ways to look at flexibility. First, how many different
tasks can the DMM perform? HP’'s DMMs offer everything from the
basics to such advanced functions as limit tests and min./max./avg. read-
outs. Second, will the DMM let you balance speed, resolution, and noise
rejection for each test? The HP 3458A system multimeter, for instance,
offers resolutions up to 8% digits when you need precision, or speeds of
up to 100,000 readings per second when throughput is paramount. Plus,
you can adjust integration times to balance speed and noise rejection.

Find Your Fit in the HP Family

From a toolbox to a test rack to a VXIbus system, there’s an HP DMM
that's right for the job. See the table at right and the individual product
pages for more detail.

< HP 3458A Multimeter. Up to 8% digits of resolution and up to
100,000 readings per second. Calibration and metrology labs
worldwide rely on its accuracy and noise rejection.

= HP 34420A Nanovolt/micro-ohmeter. Raises low-level mea-
surements to a new standard. The specified noise level is half that
of other nanovolt meters, and its typical performance rivals
solutions costing twice as much.

< HP 34401A Multimeter. Benchtop unit delivers 11 measure-
ment functions and 6% digits for the price you'll pay for 5% digits
elsewhere.

< HP 3457A Multimeter. Ideal for automated test systems that
require up to 6% digits of resolution. You can add a plug-in multi-
plexer or high-voltage inputs.

« HP 970 Series Handheld DMMs. Carry benchtop capabilities
wherever your job takes you. Offers resolution as high as 4% digits
and a variety of useful features, from temperature to ac+dc
and dB/dBm.

= HP VXIbus DMMs. Five B-and C-size multimeters to choose from.
Perfect for data acquisition and computer-aided test applications.
Refer to the VXIbus section of this catalog for more information.



DIGITAL MULTIMETERS/DIGITAL VOLTMETERS

Cut your costs, now and over the long haul

HP built its reputation on products that were built to last. The warranties
on our DMMs are up to three times longer than the competitions’. Plus,
all-electronic calibration and built-in self-tests reduce downtime and your

total cost of ownership.
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HP Digital Multimeters/Digital Voltmeters

HP 34401A HP 34420A HP 3458A HP 3457A HP 970 series HP E1312A/
HP E1412A
HP VXIbus
DMMs
DC voltage
Basic 1 yr. accuracy 35 ppm 30 ppm 8 ppm (4 ppm opt.) 25 ppm 0.3% 10 0.05% 35 ppm
Sensitivity 100 nV 0.1nV 10nVv 10nVv 100 pV to 10 v 100 nvV
Maximum reading rate| 1,000 rdg/s 250 rdg/s 100,000 rdg/s 1,350 rdg/s 2rdg/s 1,000 rdg/s
Maximum range 1,000V 100V 1,000V 300V (1,000 V opt.) 1,000 V 300V
Resistance
Basic 1yr. accuracy 0.01% 0.006% 0.001% 0.009% 0.5% to 0.06% 0.01%
Sensitivity 100 uQ 0.1uQ 10 uQ 10 uQ 0.1Qt00.01Q 100 puQ
AC voltage
Basic 1 yr. accuracy 0.06% NA 0.014% 0.13% 1% to 0.5% 0.06%
Bandwidth 3 Hz to 300 kHz 1Hz to 10 MHz 20 Hzto 1 MHz up to 100 kHz 3 Hz to 300 kHz
Functions dcandacV dcV dcandacV dcandacV dcandacV dcandacV
dcandacl 2-channel voltage input | dcandacl dcandacl dcandacl dcandacl
2-and 4-wire Q | 2- and 4-wire Q 2-and 4-wire Q 2-and 4-wire Q 2-wire Q 2-and 4-wire Q
Diode test Offset-compensated Q | Offset-compensated Q | Offset-compensated Q | Diode test Frequency
Frequency Low power Q Frequency Frequency Frequency Period
Period Voltage clamped Q Period Period Capacitance Temperature
Continuity Temperature Math Math Data hold dB, dBm
Reading hold (including SPRT) Ratio Test-sequence storage | Continuity Null, limit,
dB, dBm Analog and digital filter | Internal Basic 6 KB reading memory | Temperature min./max.
Null, min./max., | Chart recorder 20 KB reading memory | HP-IB Min./max./avg. 1000 rdgs
pass/fail, ratio | Analog output Digitizing Bargraph Storage
512 rdg 1,024 reading storage HP-IB Dual digital display
Storage HP-1B, RS-232 Relative/percent
HP-1B, RS-232 Current shutter
Options Option W50 Option W50 Option 001 Option W30 HP E3204A Option WO1
5-year hard- 5-year hardware Expanded reading 3-year hardware Soft carrying case 3-year warranty
ware support support memory to 148 KB support HP E2306A conversion
Option 002 HP 44497A Deluxe test lead kit to 1year on-site
High stability 1,000 V attenuator HP E2308A
(4 ppm/yr.) HP 44491A Thermistor
Option W30 Armature relay mux temperature probe
3-year hardware HP 44492A Option W50
support Reed relay mux 2-year hardware
support
Digits 6% 7% 8% (AN 3%t 4% 6%
More info. in
this catalog page 134 page 136 page 138 page 140 page 142 page 62

VXlbus products

Need more information?
If you'd like to learn more about any of these DMMs, call your HP field engineer or one of the engineers at HP DIRECT.

Our instrumentation specialists are ready to discuss your application and help you find the right DMM for your unique needs.
Please see page 612 for a full directory of product and application literature available from Hewlett-Packard.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Low-Cost 64-Digit Multimeter
HP 34401A

HP 34401A Digital Multimeter

The HP 34401A digital multimeter establishes a new price/performance
standard by offering such features as 6% digits of resolution, 1000 read-
ings per second, and 15 ppm basic dc accuracy at a surprisingly afford-
able price. The HP 34401A has been designed for superior performance
while providing the flexibility to meet both your present and future needs.

Great Bench Performance

The clear, logical front panel of the HP 34401A allows you to easily select
all primary measurement functions. Traditional “bench” functions, such
as continuity and diode test, are included. Math functions, such as NULL,
dB, dBm, limit test, and min./max./avg. are easily selected. A simple
menu scheme gives you access to powerful advanced features, such as
the ability to store up to 512 readings in internal memory. Measurement
results are displayed on a bright, high-visibility readout. A rugged case
ensures survival even under the toughest conditions, and the optional
accessory pouch makes it easy to pack up and go with the HP 34401A.

Superior Performance in Your System

The HP 34401A can take up to 1000 readings per second, including HP-1B
bus transfer in ASCII format. Both HP-1B and RS-232 are standard, letting
you select the interface that best meets your needs. The HP 34401A
responds to three different command languages. It accepts SCPI com-
mands (Standard Commands for Programmable Instruments), which
ensures present and future compatibility. It also responds to commands
for the HP 3478A and the Fluke 8840A, thereby protecting your software
investment with backward compatibility. Drivers are also available for
both National Instruments Labview and Hewlett-Packard’s VEE software.

12 measurement functions

1000 V maximum input

15 ppm basic dc accuracy

1000 readings per second direct to HP-IB
HP-1B and RS-232 standard

512-reading memory

SCPI commands standard

Instrument Drivers

HP 34401A with optional accessory pouch

Turn Your HP 34401A into a Measurement System with
HP 34812A BenchLink Meter Software

The HP 34401A is an exceptional digital multimeter, and you can make it
even more valuable with the HP 34812A BenchLink Meter software solu-
tion. HP BenchLink Meter turns your PC and DMM into a powerful,
easy-to-use single-channel data acquisition system.

One of the HP BenchLink family of PC/basic instrument connectiv-
ity solutions, HP BenchLink Meter lets you combine your Windows-
based PC and the HP 34401A DMM to easily configure, capture, and
display measurement data. HP BenchLink lets you structure your entire
test—measurement, acquisition parameters, time of test start, test limits,
and more—from the PC, so you create the test environment you need.
You'll have a variety of display and analysis formats available, including a
strip chart mode, statistics, histograms, and an analysis window to let you
zoom in on specific data points for a closer look. In addition, it's easy to
transfer captured data to other Windows programs for more detailed
analysis.

HP BenchLink Meter supports both HP-IB and RS-232 transfers,
and runs on both Windows 3.1 and Windows 95.
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Abbreviated Technical Specifications

Resistance: (2-wire Q, 4-wire Q)
Input Characteristics
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DC Voltage - —

Input Characteristics ,"Qgﬁinm“m Resolution in digits
Maximum Range (6% digits) 6% 5% 4%
reading Resolution in digits Input 100 Q 120.0000 100 pQ 1mQ 10mQ

Range | (6% digits) 6% 5% 4% resistance 1kQ 1.200000 1mQ 10mQ 100 mQ
100mV | 120.0000 00nV | 1uv 104V [10MQor>10GQ 10kQ 12.00000 10mQ 100mQ | 1Q
1V 1.200000 1V 10 vV 1004V | 10MQor>10GQ 100kQ 120.0000 100mQ 10 100
10V 12.00000 05V | 00V | 1V 10 MQ or >10 GQ 1MQ 1.200000 10 100 100Q
100V 120.0000 1004V | 1mv 10mv  [10MQ 10MQ 12.00000 10Q 100Q 1kQ
1000V | 1050.000 ImV | 10mv | 100mV |10MQ 100 MQ 120.0000 100Q 1kQ 10kQ
. Input Protection: >1000 V on all ranges
Input Protection: >1000 V onDaII ranges MgasurementAcguracy: (% of rea?ding +% of range)
Measurement Accuracy: +(% of reading + % of range) Specs are for 4-wire Q or 2-wire Q using Math Null
24-Hour, 90-Day 1-Year 24-Hour 90-Day 1-Year Current

Range 23 Cl°C 23°C+5°C 23°C+5°C Range 23 Cl°C 23°C+5°C 23°C+5°C source
100 mVv 0.0030 +0.0030 0.0040 +0.0035 0.0050 +0.0035 100Q 0.0030+0.0030 | 0.008+0.004 0.010+0.004 1mA
1V 0.0020 +0.0006 0.0030 +0.0007 0.0040 +0.0007 1kQ 0.0020+0.0005 | 0.008+0.001 0.010+0.001 1mA
10V 0.0015 +0.0004 0.0020 +0.0005 0.0035 +0.0005 10kQ 0.0020+0.0005 | 0.008+0.001 0.010+0.001 100 A
100V 0.0020 +0.0006 0.0035 +0.0006 0.0045 +0.0006 100 kQ 0.0020+0.0005 | 0.008+0.001 0.010+0.001 10 pA
1000V 0.0020 +0.0006 0.0035 +0.0010 0.0045 +0.0010 1MQ 0.002+0.001 0.008+0.001 0.010+0.001 5.0 uA

Noise Rejection: (50 or 60 Hz, 1 kQ unbalance in LO lead) 10MQ | 0.015+0.001 0.020+0.001 0.040+0.001 500 nA

DC CMRR: 140 dB 100 MQ | 0.300+0.010 0.800+0.010 0.800+0.010 500 nA*

AC CMRR: 70 dB_ . * Measurement is computed from 10 M Q in parallel with input.

Normal mode rejection (60 Hz/50 Hz)+ 0.1%: Maximum Reading Rate: Same as dcV

100 PLC (1.67 s/2.00 S)f 60 dB DC Current

10 PLC (167 ms/200 ms): 60 dB Measurement Accuracy: +(% of reading + % of range)

LPLC (16.7ms/20.0 ms): 60 dB 24-Hour 90-Da 1-Year Shunt
<1PLC(3msor800ms):0dB Range 23 C+1°C 2CIC | 27CE5C | resistance

Maximum Reading Rate: (readings/s) 10mA 0.005+0.010 | 0.030+0.020 | 0.050+0.020 | 500

Power Resolution in digits 100 mA 0.010+0.004 0.030+0.005 0.050+0.005 | 5.0Q
fLr'ggu ency o P o 1A 0.050+0.006 0.080+0.010 | 0.100+0.010 | 0.1Q
60 Hz 6 300 1000 3A 0.100+0.020 0.120+0.020 0.120+0.020 01Q
50 Hz 5 300 1000 Burden Voltage: <2 V for 3 Ainput; <0.1 V for 10 mA input

AC Voltage (true rms)
Measurement Accuracy: + (% of reading + % of range); 1 year, 23° C+5° C

Input Protection: Externally accessible 3 A 250 V fuse; internal 7 A
500 V fuse

Maximum Reading Rate: Same as DCV

AC Current (true rms)

Note: -3 dB frequency typically >1 MHz

Input Resistance: 1 MQ 2%, in parallel with 100 pF

Input Protection: >750 V rms on all ranges

Maximum Volt - Hz Product: 8 x 107

Crest Factor: Maximum of 5:1 at full scale

Maximum Reading Rate: 10 readings/s (50 readings/s with
default delays defeated)

Frequency or Period:

Range: 3 Hz to 300 kHz (333 ms to 3.33 1is)

1-Year Accuracy: 0.01% (40 Hz to 300 kHz); 0.05% (3 to 40 Hz)
Resolution: 10 yHz to 1 Hz

Other Measurement Functions: Continuity, Diode Test, Ratio dc:dc,

Limit Test

Math Functions: NULL, Min./Max./Avg., dB, dBm, Limit Test

Memory: 512-reading internal storage

Standard Programming Languages: SCPI, HP 3478A and Fluke 8840A/42A
Computer Interface: HP-IB and RS-232C standard

Accessories Included: Test lead kit, operators manual, service

manual, test report, and power cord

Warranty: 3 years standard

Ranges Measurement Accuracy: +(% of reading + % of range); 1 year, 23°C+5°C

Frequency 100 mVv 1, 10, 100, 750 V Ranges

3to5Hz 1.00+0.04 1.00+0.03 Frequency 1A 3A

5t010Hz 0.35+0.04 0.35+0.03 3to5Hz 1.00 +0.04 1.10+0.06

10 Hz to 20 kHz 0.06 +0.04 0.06 +0.03 5to 10 Hz 0.30+0.04 0.35+0.06

20t0 50 kHz 0.12+0.04 0.12+0.05 10 Hz to 5 kHz 0.10+0.04 0.15+0.06

5010 100 kHz 0.60+0.08 0.60+0.08 Burden Voltage: <1.5V rms for 3 A input

100 to 300 kHz 4.00 +0.50 4.00+0.50 Input Protection: Externally accessible 3 A 250 V fuse; internal 7 A

500V fuse
Maximum Reading Rate: Same as acV

General Specifications

Power: 100/120/220/240V, £10%

Power Line Frequency: 45 to 66 Hz, 360 to 440 Hz

Power Consumption: 25 VA peak (10 W average)

Operating Environment: 0° to 55° C, full accuracy to 80% RH, 40° C
Storage Environment: —40° Cto 75° C

Size:212.6 mmW x 885 mmHx348.3mmD (8.5inx4inx14in)
Weight: Net, 3.6 kg (8.0 Ib); shipping, 5.9 kg (13 Ib)

Safety: Designed to UL-1244, IEC-348, CSA

Ordering Information
HP 34401A Multimeter
Opt 908 Rack-mount Kit
Opt 1BP MIL-STD-45662A Certificate of Calibration
with Data
HP 34130A Deluxe Test Lead Kit (unique to HP 34401A)
HP 34397A DC to AC Power Inverter
HP 34812A BenchLink/Meter Software
HP 34161A Accessory Pouch

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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Nanovolt/Micro-ohm Meter
HP 34420A

* 1.3nVrmsnoise/8 nVp-p

* 100 pV, 100 nQ sensitivity

« Two-channel programmable voltage input; difference
and ratio functions
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 Direct SPRT, RTD, Thermistor, and thermocouple
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* T#%digit resolution

e 1mVto 100V ranges

» SCPland Keithley 181 languages

Max Measurement Level
Ch1- 120V
Cha: 12v

350Wph Max any terminal to <+

Channel 1 DCV /S Temp
1 4W Source / 1 2W

-

- S - e

ENTER

CHOICES

HP 34420A

HP 34420A Nanovolt/Micro-ohm Meter

The HP 34420A sets a new price/performance standard in low-level mea-
surement capability. The noise performance of the HP 34420A nano-
volt/micro-ohm meter is more than an order of magnitude better than
that previously available from Hewlett-Packard.

Accurate, Repeatable Low-Level Measurements

A shielded copper pin screw-down connector, a 7%-digit A/D converter, 2
ppm basic dc accuracy, and a new measurement algorithm that gives 100
dB normal mode rejection without front-end filtering result in measure-
ment capability you can depend on to make accurate and repeatable low-
level measurements. Low noise input amplifiers and a highly-tuned input
protection scheme bring reading noise down to 8 nVp-p. Longer integra-
tion times improve noise performance even further.

Noise vs. Integration Time
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Unprecedented Functionality

Two input channels allow voltage measurements to be made indepen-
dently, or they can be mathematically combined to make difference and
ratio measurements. Ohms measurements combine the low-noise input
circuits with a highly-stable current source to provide outstanding low-
resistance measurements. Offset compensation is employed to eliminate
the effects of stray thermal EMFs that would otherwise result in mea-
surement error. Low power ohms and a new low-voltage resistance mea-
surement capability allow repeatable measurements to be made where a
low voltage (20 mV) is required to avoid oxidation punch-thru. A wide
range of temperature measurement capabilities are also built-in,
providing support for SPRT, thermocouple, RTD, and thermistor temper-
ature sensors.

Math Functions Enhance Capabilities

Math functions such as NULL, STATS, and SCALE ease the capture of
minimum and maximum readings, provide averages and standard devia-
tion, scale your measurement results, and ultimately makes it easier for
you to characterize your input signal. The HP 34420A can also store up to
1024 readings in internal memory.

Built-In Versatility

You will find that the HP 34420A will fit equally well into your bench or
your system applications. Designed with the bench user in mind, opera-
tion of the HP 34420A from the front panel is straightforward and intu-
itive. For system applications, the HP 34420A includes both HP-IB and
RS-232 interfaces standard, and uses Standard Commands for
Programmable Instrumentation (SCPI). This ensures both present and
future compatibility. The HP 34420A also responds to commands for the
Keithley 181 nanovoltmeter.
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Abbreviated Technical Specifications

Accuracy Specifications + (% of reading + % of range)

Voltage Limited Resistance® Voltage limit selectable:

20 mV, 100 mV, or 500 mV

137

DC Voltage'— 7% digits resolution all ranges Range Iﬁ?rtent %g;g?;l'fc gg:ggoc ;Ygig"c
Range gggi‘irc gchi)éc %éygig"c 00 | 1mA 0.0020+.0002 | 0.0050+.0002 | 0.0070+.0002
pay 0.0025 + 0020 0.0040 0020 0.0050+ 0020 100Q | 100 gA 0.0025+.0002 | 0.0050+.0002 | 0.0070+.0002
0mv 0.0025 +.0002 0.0040 +.0002 0.0050 +.0003 Temperature - 0.001°C Resolution
100 mV 0.0015 +.0003 0.0030 +.0004 0.0040 +.0004 Probe type Accuracy
1V 0.0010 +.0003 0.0025 +.0004 0.0035 +.0004 SPRT* SPRT probe accuracy +0.003°C
10V 0.0002 +.0001 0.0020 +.0004 0.0030 +.0004 RTD RTD probe accuracy +0.05°C
100V 0.0010 +.0004 0.0025 +.0005 0.0035 +.0005 Thermistor Thermistor probe accuracy +0.1°C

Thermocouple® Thermocouple probe accuracy +0.2°C

DCV1/DCV?2 (ratio): Ratio error in % = channel 1 accuracy in % +
channel 2 accuracy in %
DCV1-2 (difference): Difference error = channel 1 (% reading + %
range) + channel 2 (% reading + % range)

DC Voltage Noise Specifications?

2-Minute 2-Minute 24-Hour
Range rms noise p-p noise p-p noise
1mv 1.3nVRMS 8nVp-p 12nVp-p
10mv 1.5nVRMS 10nVp-p 14nV p-p
100 mv 10 nV RMS 65nV p-p 80nVp-p
1v 100 nV RMS 650 nV p-p 800 nV p-p
v 450 nV RMS 3uV p-p 3.7uV p-p
100V 11 iV RMS 75 WV p-p 90 4V p-p
DC Voltage

Input Resistance: 10 MQ+1% (100 V range)

>10 GQ (1 mV through 10 V range)

Input Protection: 150 V peak to Channel 1 LO

Resistance® - 7% digits resolution all ranges

Test 24-Hour 90-Day 1-Year

Range current 23°C+1°C 23°C+5°C 23°C+5°C

1Q 10 mA 0.0015 +.0002 0.0050 +.0002 0.0070 +.0002
10Q 10 mA 0.0015 +.0002 0.0040 +.0002 0.0060 +.0002
100 Q 10 mA 0.0015 +.0002 0.0040 +.0002 0.0060 +.0002
1kQ 1mA 0.0015 +.0002 0.0040 +.0002 0.0060 +.0002
10kQ 100 pA 0.0015 +.0002 0.0040 +.0002 0.0060 +.0002
100 kQ 10 uA 0.0015 +.0003 0.0040 +.0004 0.0060 +.0004
1MQ 5 uA 0.0020 +.0003 0.0050 +.0004 0.0070 +.0004

Low Power Resistance®

Test 24-Hour 90-Day 1-Year

Range current 23°C+1°C 23°C+5°C 23°C+5°C

10 10 mA 0.0015+.0002 | 0.0050 +.0002 0.0070 +.0002
10Q 10mA 0.0015+.0002 | 0.0040 +.0002 0.0060 +.0002
100 Q 1mA 0.0015+.0002 | 0.0040 +.0002 0.0060 +.0002
1kQ 100 pA 0.0015+.0002 | 0.0040 +.0002 0.0060 +.0002
10kQ 10 uA 0.0015 +.0004 0.0040 +.0004 0.0060 +.0004
100 kQ 5 A 0.0015 +.0012 0.0040 +.0015 0.0060 +.0015
1MQ 5 uA 0.0020 +.0003 | 0.0050 +.0004 0.0070 +.0004

Temperature

SPRT: ITS-90 calibrated temperature within the range of —190°C to +660°C
RTD: Type « =.00385 and « =.00392. Ro from 4.9 Q to 2.1 KQ. ITS-90

(IEC 751) Callendar - Van Dusen conversion.

Thermistor: 5 KQ

Thermocouple: ITS-90 conversions of type B, E, J, K, N,R, S, T

Chart Out (Analog Out)
Resolution: 16 bits
Maximum Output: £3V
Span and Offset: Adjustable

Filter (Analog or Digital or Both)

Analog: Low pass 2 pole @ 13 Hz, available for DCV on 1 mV, 10 mV,

100 mV ranges

Digital: Moving average filter. 10 (fast), 50 (medium) or 100 (slow) reading
averages.

Math Functions

NULL (Channel 1 DCV, Channel 2 DCV, Difference, Resistance,
Temperature)

STATS (Min./max./avg., peak-peak, standard deviation, number of readings)
SCALE (Allows linear scaling as Y=MX + B)

CHART NULL (Establishes zero for rear-panel output)

General Specifications

Front-Panel Connection: Shielded, low-thermal, copper contacts
Interface: HP-1B and RS-232 standard

Languages: SCPI-1994 (IEEE-488.2), Keithley 181

Warranty: 3 years standard

Ordering Information

HP 34420A Nanovolt/Micro-Ohm Meter®
Opt 1CM Rack-mount Kit (p/n 5062-3972)
Accessories
HP 34102A Low-Thermal Input Cable (four-conductor
with copper spade lugs)
HP 34103A Low-Thermal Shorting Plug
HP 34104A Low-Thermal Input Connector
HP 34161A Accessory Pouch

!Specifications are for channel 1 or channel 2 (100 V range on channel 1 only), after
2-hour warm-up, resolution at 7.5 digits (100 NPLC), with filters off.

? After a 2-hour warm-up + 1°C, 6.5 digits (10 NPLC) with analog filter off digital filter
medium (50 readings). 2 minute rms and 24-hour noise typical.

* All resistance specifications are for channel 1 only, after 2-hour warm-up, resolution
at 7.5 digits (100 NPLC) with filters off, for 4-wire Q or 2-wire Q using Null.

“For 25 Q SPRT with triple-point of water check within last 4 hours. With no triple-point
of water check, add 0.013°C for 24-hour, 0.035°C for 90-day, and 0.055°C for 1-year
specifications.

s For fixed reference junction. Add 0.3°C for external reference junction, add 2.0°C for
internal reference junction.

¢Includes low-thermal input cable (HP 34102A), low-thermal shorting plug (HP 34103A),
operating and service manuals, quick reference guide, test report with calibration sticker,
2.3 ml bottle of contact cleaner, and power cord.

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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System Multimeter
HP 3458A
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Select a rate of 100,000 reading per second for maximal test through-put.
Or achieve highest levels of precision with up to 8% digits of measure-
ment resolution and 0.1 part per million transfer accuracy. Add to this
the HP 3458A’s simplicity of operation, and you have the ideal multime-
ter for your most demanding applications.

HP 3458A

The HP 3458A multimeter shatters long-standing performance barriers
of speed and accuracy on the production test floor, in research and devel-
opment, and in the calibration lab. The HP 3458A is the fastest, most flex-
ible, and most accurate multimeter offered by Hewlett-Packard. In your
system or on the bench, the HP 3458A saves you time and money with
unprecedented test-system throughput and accuracy, seven-function
measurement flexibility, and low cost of ownership.

High-Test System Throughput

High-Resolution Digitizing

Calibration Lab Precision

Faster Testing

« Up to 100,000 reading/s

« Internal test setups > 340/s

= Programmable integration times
from500nstols

Greater Test Yield

« More accuracy for tighter test
margins

=« Up to 8% digits resolution

Longer Uptime

« Two-source (10 V, 100 kQ ) calibration,
including ac

« Self-adjusting, self-verifying
auto-calibration for all functions
and ranges, including ac

HP 3458A Multimeter Performance Features

Greater Waveform Resolution and
Accuracy

« 16 to 24-bits resolution

« 100,000 to 0.2 sample/s

« 12 MHz bandwidth

= Timing resolution to 10 ns

« Less than 100 ps time jitter

< Over 75,000 reading internal memory

Superb Transfer Measurements

= 8% digits resolution

< 0.1 ppm dc volts linearity

= 0.1 ppm dc volts transfer capability

= 0.01 ppm rms internal noise

Extraordinary Accuracy

« 0.6 ppm for 24 hours in dc volts

« 2.2 ppm for 24 hoursin Q

« 100 ppm mid-band ac volts

= 8 ppm (4 ppm optional) per year
voltage reference stability

DC Volts

«5ranges: 0.1V to 1000V

= 8% to 4% digits resolution

< Up to 100,000 readings/s
(4% digits)

« Maximum sensitivity: 10 nV

« 0.6 ppm 24-hour accuracy

< 8 ppm (4 ppm optional)/year
voltage reference stability

Resistance

«9ranges:10Q to 1GQ

« 2-wire and 4-wire Q with offset
compensation

« Up to 50,000 readings/second
(5% digits)

« Maximum sensitivity: 10 L Q

« 2.2 ppm 24-hour accuracy

AC Volts

< 6 ranges: 10 mV to 1000 V

« 1 Hz to 10 MHz bandwidth

« Up to 50 readings/s with all
readings to specified accuracy

= Choice of sampling or analog true
rms techniques

« 100 ppm best accuracy

DC Current

«8ranges: 100nAto1A

< Upto 1,350 readings/s (5% digits)
« Maximum sensitivity: 1 pA

« 14 ppm 24-hour accuracy

AC Current

< 5ranges: 100pAto1 A

« 10 Hz to 100 kHz bandwidth
= Up to 50 readings/second
< 500 ppm 24-hour accuracy

Frequency and Period

= Voltage or current ranges
< Frequency: 1 Hz to 10 MHz
= Period: 100 nsto 1 second
= 0.01% accuracy

« AC or dc coupled
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Throughput

Maximum Reading Rates

» 100,000 readings/s at 4% digits (16 bits)
50,000 readings/s at 5% digits

* 6,000 readings/s at 6% digits

» 60 readings/s at 7% digits

» Greadings/s at 8% digits

Measurement System Speed

* 100,000 readings/s over HP-IB or with internal memory
» 110 autoranges/s

« 340 function or range changes/s

* Postprocessed math from internal memory

Abbreviated Technical Specifications
DC Voltage

Maximum Input

139

Maximum | 1-Year* |Transferaccuracy | Input
Range |Full scale | resolution | accuracy |10 min., tref+0.5° C |impedance

ppm of reading + ppm of range

Rated input Nondestructive
Hlto LO +1000 V pk 41200V pk
LO to guard +200 V pk +350 V pk
Guard to earth +500 V pk +1000 V pk
Volt-Hz product 1x10°
Resistance
Current 1-Year Accuracy*
Maximum | through (4-wire W)
Range | Fullscale | resolution | unknown | ppm of rdg+ppm of range
10Q 12.00000 10 uQ 10 mA 15+5
100 Q 120.00000 10 uQ 1mA 12+5
1kQ 1.2000000 | 100 pQ 1mA 10+0.5
10kQ 12.000000 1mQ 100 pA 10+0.5
100kQ | 120.00000 | 10mQ 50 A 10+0.5
1MQ 1.2000000 | 100m Q 5 uA 15+2
10MQ | 12.000000 1Q 500 nA 50+ 10
100 MQ | 120.00000 10Q 500 nA 500 + 10
16Q 1.2000000 100Q 500 nA 0.5% + 10

100 mV| 120.00000 |  10nV 9(5)+3 05+05 >106Q

1V |1.20000000 | 10nV | 8(4)+0.3 03+0.1 >106Q

10V |12.0000000 | 100nV | 8(4)+0.05 0.05+0.05 >10GQ
100V [120.000000 | 1@V | 10(6)+0.3 05+0.1 10 MQ £1%
1000V [1050.00000 | 104V | 10(6) +0.1 1.5+0.05 10MQ £1%

One-year specifications for NPLC 100 within 24 hours and +1° C of last ACAL, Tcal +5° C,
MATH NULL, fixed range. Add 2 ppm of reading additional error for HP factory traceability
of 10 V dc to US NIST. Traceability error is the absolute error relative to National Stan-
dards associated with the source of last external calibration. Transfer specifications for
NPLC 100, following 4-hour warm-up. Full scale to 10% of full scale. Measurements on the
1000 V range are within 5% of the initial measurement value and following measurement
settling. Tref is the starting ambient temperature. Measurements are made on a fixed
range using accepted metrology practices.

*High stability (Option 002) ppm of reading in parentheses.

Noise Rejection (dB)*

ACNMR? ACECMR DCECMR
NPLC<1 0 90 140
NPLC =1 60 150 140
NPLC = 10 60 150 140
NPLC =100 60 160 140
NPLC =1000 75 170 140

* Applies for 1 kQ unbalance in the LO lead and +0.1% of the line frequency currently set
for LFREQ.

?For line frequency +1%, ACNMR is 40 dB for NPLC = 1, or 55 dB for NPLC = 100.

For line frequency +5%, ACNMR is 30 dB for NPLC = 100.

Maximum Input

Rated input Nondestructive
Hito LO +1000 V pk +1200V pk
LO to guard +200 V pk +350 V pk
Guard to earth +500 V pk +1000 V pk
True rms AC Voltage
(Synchronous Subsampled Mode)
Accuracy*
24 hour-2 year
40 Hz to 1 kHz
Maximum | % of reading +
Range | Full scale | resolution % of range Inputimpedance
10mV | 12.00000 10nV 0.02+0.011 | IMQ +15% with <140 pf
100 mV | 120.00000 10nV 0.007 +0.002 | IMQ +15% with <140 pf
1v 1.2000000 100 nV 0.007 +0.002 | IMQ +15% with <140 pf
10V 12.000000 1uv 0.007+0.002 | 1MQ +2% with <140 pf
100V | 120.00000 10 uv 0.02+0.002 | 1IMQ 2% with <140 pf
1000V | 700.0000 100 uv 0.04+0.002 | 1MQ 2% with <140 pf

*Specifications apply for full scale to 10% of full scale, dc <10% of ac, sine-wave input,
crest factor of 1.4. Within 24 hours and + 1° C of last ACAL. Peak (ac+dc) input limited to
5 x full scale for all ranges. Add 2 ppm of reading additional error for HP factory trace-
ability of 10 Vdc to US NIST.

*Specifications for 100 NPLC, offset compensation on, within 24 hours and + 1° C of last
ACAL, Tcal +5° C. Add 3 ppm of reading additional error for HP factory traceability of 10 kQ
to USNIST.

Memory
Standard Option 001
Readings | Bytes | Readings | Bytes
Reading storage (16 bit) 10,240 20k +65,536 | +128k
Non-volatile, for subprograms
and/or state storage 14k

Math Functions: The HP 3458A performs the following math functions on
measurements: NULL, SCALE, OFFSET, RMS FILTER, SINGLE POLE FIL-
TER, THERMISTOR LINEARIZATION, DB, DBM, % ERROR, PASS/FAIL
LIMIT TESTING, and STATISTICS. Two math functions may be used at
one time.

General Specifications

Operating Temperature: 0° to 55° C

Warmup Time: Four hours to all specifications except where noted
Humidity Range: 95% RH, 0° to 40° C

Storage Temperature: —40° to +75° C

Power: 100/120 V, 220/240 V + 10%, 48 to 66 Hz, 360 to 420 Hz automatically
sensed. Fusedat1.5A @ 115V or0.5A @ 230 V. <30 W, < 80 VA (peak).
Size: 425.5mm W x 88.9 mmH x502.9 mm D (16.75inx3.5inx 19.8in)
Weight: Net, 12 kg (26.5 Ib); shipping, 14.8 kg (32.5 Ib)

Ordering Information

HP 3458A Multimeter (with HP-1B, 20 KB reading
memory, and 8 ppm stability)
Opt 001 Extended Reading Memory
(expands total to 148 KB)
Opt 002 High-Stability (4 ppm/year) Reference
Opt 1BP MIL-STD-45662A Certificate of Calibration
with Data
Opt W30 Two Additional Years Return-to-HP
Hardware Support
Opt W32 Three-year Customer Return
Calibration Coverage
Opt 907 Front-handle Kit
Opt 908 Rack-flange Kit
Opt 909 Rack-flange Kit (with handles)

To have a Hewlett-Packard representative help you place an order or to get more information see inside back cover
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3/%-to 6%-Digit DMM with Extended Resolution to 7% Digits

HP 3457A

* Over 1,350 readings/sec at 3 % digits
» Seven functions: dcV, acV, dcl, acl, Q, frequency and period

HP 3457A Digital Multimeter

The HP 3457A has seven functions with 3% to 6% digits of resolution,
extendable to 7% digits. Reading rates vary from 1 reading every 2 sec-
onds to 1350 rds/s. The best dc volts accuracy is 5 ppm. The input of the
HP 3457A can be expanded to ten channels with either of the optional
plug-in multiplexer assemblies. In bench operation, the front panel is
extremely flexible and comprehensive. In systems, the Hewlett-Packard
Interface Bus (HP-IB) is standard.

Powerful Measurement Management
The HP 3457A combines superb analog measuring capability with pow-
erful measurement management. More than 3,000 readings or entire
measurement sequences can be stored in the HP 3457A. The present dig-
ital multimeter (DMM) setup can also be stored in the non-volatile mem-
ory for convenient reconfiguration.

Math functions include PASS/FAIL limit testing, NULL, SCALE,
THERMISTOR linearization, and others. Total electronic calibration
makes it easy to maintain performance.

System Features

The HP 3457A has all the features you've come to expect, plus more to
make interfacing to your computer easy—features like flexible format-
ting to ASCI|I, 16-bit binary, or 32-bit binary data and buffer memory. In
addition, you'll find the VOLTMETER COMPLETE output and EXTER-
NAL TRIGGER input signals ideal for synchronizing other instruments
with the HP 3457A. Finally, programmable front-rear terminal switching
lets you measure two separate inputs without a scanner.

Three Rear-Panel Plug-In Options

One of three optional assemblies may be used with the HP 3457A. The
HP 44491A armature relay multiplexer assembly offers eight 2-wire
channels and two current/actuator channels. For higher speed scanning,
the HP 44492A reed relay multiplexer assembly offers ten 2-wire chan-
nels. And, for measurement of voltages up to 1414 V peak, the HP 44497A
high voltage assembly offers 1000: 1 attenuator input (channel 1) for the
high voltage measurements.

Abbreviated Technical Specifications
DC Voltage (90-day, Tea +5° C)

Best 67-digit accuracy + (% rdg + cnts)*
Maximum % of Input

Range reading reading Count error resistance
30mv 30.30000 mV 0.0040 365 >10GQ

300 mV 303.0000 mV 0.0025 39 >10GQ

3V 3.030000 V 0.0017 6 >10GQ
30V 30.30000 V 0.0035 19 10 MQ +1%
300V 303.0000 V 0.0050 6 10MQ +1%

*After 1-hr. warm-up, with integration time of 100 power line cycles (PLC). Tea is the tem-
perature of the calibration environment between 18° and 28° C.

» Three plug-in multiplexer options
» DC sensitivity to 10 nanovolts
» Outstanding combination of performance and price

l DESIGNED FOR l
SYSTEMS

HP

Instrument Drivers

True rms ACV and (ac +dc)V
Bandwidth: 20 Hz to 1 MHz

Crest Factor: 3.5:1 at full scale
Common Mode Rejection:

(1 k Q unbalanced in LO):

>76 dB, dc to 60 Hz

90 day Accuracy

(100 Hz to 20 kHz) best 5%-digit accuracy
+ (% rdg + cnts)

AC coupled DC coupled Input
Maximum % of count | % of count | impedance

Range reading reading error |reading error

30mv 32.50000mV | 0.13 116 |0.17 364 1IMQ + 1%
300 mV 325.0000mV | 0.13 116 |0.17 364 shunted by
3V 3.250000 V 0.13 116 |0.17 364 <90 pf

30V 32.50000 V 0.13 116 |0.17 364

300V 303.0000 V 0.19 116 |0.23 364

Accuracy specified for sine wave inputs, >10% of range. dc component <10% of
ac component after 2-hour warmup and within one week of autocal. Integration
time is 10 PLC. ac band set to <400Hz.

2-and 4-wire Resistance (90 day accuracy)

Best 6%-digit accuracy + (% rdg + cnts)

Maximum % of Count Current
Range reading reading error output
30Q 30.30000 Q 0.0065 315 1mA
300Q 303.0000 Q 0.0045 34 1mA
3kQ 3.030000 Q 0.0035 6 1mA
30kQ 30.30000 kQ 0.0035 6 100 A
300kQ 303.0000 kQ 0.0040 7 10 A
3IMQ 3.030000 MQ 0.0055 12 1uA
30MQ 30.30000 MQ 0.025 80 100 nA
300 MQ 303.0000 MQ 16 1000 100 nA
3GQ 3.030000GQ 16.0 1000 100 nA

For 2-wire Q, add 200 mQ to count error specifications. After 1-hr warmup with
integration time of 100 power line cycles (PLC). Tcal is the temperature of the
calibration environment between 18° and 28°C. For 2-wire Q only, accuracy is
specified following autocal (ACAL), under stable conditions (1°C).
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Common Mode Rejection (dB): 1 k Q unbalanced in low lead;

dc ECMR 140 dB; ac ECMR: < 1PLC, 76 dB; ac ECMR >1 PLC,

156 dB for 50, 60 Hz + .08%

Memory: 6235 available bytes that can be partitioned into three
segments: one devoted to storing measurements, one devoted

to storing measurement subprograms, and one devoted to storing
instrument states.

Math Functions: The HP 3547A performs the following math functions
on measurements: NULL, SCALE, OFFSET, RMS FILTER, SINGLE
POLE FILTER, THERMISTOR LINEARIZATION, DB, DBM,

% ERROR, PASS/FAIL, LIMIT TESTING, and STATISTICS.

Two math functions may be used at one time.

General Specifications

Operating Temperature: 0° to 55° C

Warm up Time: One hour to