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A 
AC 

Calibrator ........................ 321 
Current Probe ..................... 483 
Digital Voltmeter ........ 48, 50, 54, 58, 62, 66 
Divider Probe ................... 47,482 
Probes ....................... 47,482 
RF ........................ 38,42,47 
Truc RMS .................... 41,58,62 
Voltmeters ....... 37-42, 48, 50, 52, 54, 58, 62, 66 

Access System ....................... 548 
A ccesso ri es 

Base Band Sweeper .................. 512 
Cables/Connectors ................. .480 
Cameras ......................... 161 
Carrying Cases ..................... 47 
Connectors, Adapters ................. 481 
Modular Power Supplies ............... 199 
Oscilloscope ..... . . . . . . . . . . . . . . . 156-165 
Signal Generators ................... 350 
Spectrum Analyzer .................. 467 
Voltmeter ..................... 47,482 

AC/DC 
Converter Plug-1n Module ........... 207,228 
Meter Calibrator .................... 321 

Active Probes .................... 157, 425 
Adapters 

50 - 750 .................. 421,425,467 
Cables/Connectors .................. 480 
Coaxial and Waveguide ................ 402 
Slotted Line Sweep .................. 396 

Air Line Extensions ................... 402 
Alphanumeric LED Displays ............. 564 
Alphanumeric Printer .................. 232 
AM/FM Signal Generators ........ 328, 335, 340 
Amplifiers 

AC Calibrator/High Voltage ............ 322 
AC Carrier Preamplifier ............... 223 
Broadband Preamp ............... 30, 265 
Digitally Programmable ............... 532 
Frequency Standard Distribution .......... 276 
General Purpose .................... 30 
IF ............................. 512 
Leveling ......................... 369 
Logarithmic ..................... 40, 43 
Plug-Ins for Oscillographic Recorders .... 227-229 
Power .......................... 32 
Power Supply ...................... 197 
Pulse ........................... 30 
RF /Microwave ..................... 31 

Amplitude/Delay Distortion Analyzer ........ 492 
Analog-to-Digital Converter ....... 60, 62, 66, 532 
Analog Voltmeters General Information ...... 33 
Analytical Instrumentation ............... 566 
Analyzers 

Automatic Network ............... 422,555 

ALPHABETICAL INDEX 

Automatic Spectrum .............. 447,555 
Audio Spectrum .............. 450, 458, 470 
Correlation ....................... 472 
Digital Signal ...................... 470 
Distortion .................... .441, 442 
Fourier .......................... 470 
Frequency Stability ................. .468 
Gain-Phase ...................... .416 
Logic ........................... 94 
Logic State, 16/32-bit Parallel ............ 96 
Low Frequency Spectrum ........ 447,450,470 
Mechanical Impedance ................ 470 
Network ...................... 408-433 
Noise ........................... 470 
Power Spectrum ................... .470 
Spectrum .................. 149,434-473 
Telephone Line ..................... 492 
Transfer Function ................... 470 
Vibration ..................... 450, 470 
Wave ..................... 446, 506, 508 

APC-3.5 Precision Microwave Connectors ..... 380 
APC-7 Series Adapters .............. 402, 481 
Asynchronous Communications Interface ... 522, 538 
Asynchronous Data Set Interface , ... , ...... 538 
Asynchronous Multiplexer ........... , ... 538 
Atomic Clock .... , ............. ', 268-273 
Attenuators 

75 ohm General Purpose .. , .......... ,.510 
Coaxial ............. , .. , ......... 385 
Coaxial, Microwave, OEM ............. 388 
Decade .......................... 89 
Resistive ......................... 89 
Coaxial Slep ...................... 386 
Waveguide ........................ 389 

Automatic Capacitance Bridge ...... 79,81, 83, 84 
Automated Measurement & Control Syst. ..... 532 
Automaled Test Systems ...... 70,71,422,532-555 
Automatic Data Acquisition System ......... 71 
Automatic Dialer Interface ............ 522, 538 
Automatic Receiver System ........ , .. , .. 555 
AutomatÎc Synthesizer .... , ......... 316,318 
A vionics Signal Generator ............... 338 
B 
Balancing Transformers . , . , . , ..... , , , .. ,483 
Bandpass Filters ..................... 399 
Battery Operated 

Counters ................. , .... 252, 260 
DVM ......... , ....... , .. .48, 50, 52, 54 
Hand-Held Calculators ............. 523, 529 
Microwave Power Meter ............ 373, 376 
Multifunction Meter ....... , ....... 50, 52 
Oscilloscopes .... , ....... , ......... 128 
Voltmeter ... , .............. 48,50,52,54 

BB Sweeper Accessory ., ....... ,., ..... 512 
Bridge, Directional ........ , ........ 406, 425 
Broadband Detectors .... , ......... ,.,. 394 
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ALPHABETICAL INDEX 

Broadband Sampling Voltmeter ............ 42 
Buffered Asynchronous Communications 

Interface ...... . . .522, 538 
C 
CablesjConnectors . . . .... 480 
Cabinet X-Ray Systems ..... 570 
Cabinets ......... . 484-490 
Cabinets, System Il . 474-479 
Cable Assemblies ..... . .. .480 
Calcula tors & Peripherals .... 520 

8-bit Parallellnterface .. 531 
16-bit Duplex Interface ...... 531 
BCD Input Interface ...... 531 
Binary Synchronous ROM . . ..... 53\ 
Card Reader ......... . ....... 530, 545 
CRT Subsystem ....... . .......... 531 
Data Communications Interface and ROM ... 531 
Character Impact Prin ter ...... . ..... 527 
Desktop Programmable ... 527-529 
Digitizer .......... . 530 
Flexible Disk Drive .... 528 
General Interface ... 531 
HP-lB Interface . 28, 531 
Hand-Held Business . . ... 524 
Hand-Held Financial ...... 526 
Hand-Held Programmable .... . .. 522, 525 
Hand-Held Scientific ....... . .... 523, 524 
High-Speed Tape Reader Subsystem ... . .. 530 
Hopper Card Reader ........... 530 
IjO Expander ...................... 530 
Interactive ROM .......... . ....... 531 
Line Printer Subsystem . . .531 
Mass Memory Subsystem .. 529 
Paper Tape Reader .530 
SeriaI Interface ...... . . . . . . . .531 
RS-232-C Seriai Interface .531 
Tape Cassette ............. .530 
Tape Punch Subsystem . .530 
Thermal Prin ter . . . . . . . ... 531 
X-y PIotter ....................... 531 

Calculator Based Network Analyzer .413,422 
Calculator Based Spectrum Analyzer .... 447 
Ca!culator Controlled Instrument 

Systems ....... . 
Calibrators 

AC ..... . 
For 432 Series 
For 435A 
Peak Power 

Cameras 

. .. 486, 532 

. .... 321,322 
· .. 377 
· .. 373 
· .. 377 

Adapters ......................... 162 
Oscilloscope ............ . . . . . . . . . . . 161 
Oscilloscope Camera Adapter Table ... 163 

Capacitance Bridges; Meters ..... . .83-87 
Capacitive Voltage Divider ...... . .. 482 
Capacitors, Decade .......... . . . 89 

Card Readers .................... 530, 545 
Card Rj:ader for 1600A Logic State Analyzer .. 99 
Carriage, Slotted Section ............ .. 396 
Carrier Preamplifiers . . . . . . . .227 
Carrier Testing ...... . .503 
Cases, Combining ...... . ... 484 
Cavity Frequency Meters .. . ... 393 
Cesium Bearn Frequency Standard . 268-270 
Chromatographie Data Systems . .566 
Clips, Logie ........... .106 
Clip, IC Test ........ . 159 
Clip-on, DC Milliammeter .. . 36 
Clip-on, AC Current Probe .483 
Clock, Atomic .. 268-273 
Coaxial 1 nstrumentation 

Accessories 
Attenuators 
Crystal Detectors 
Directional Bridge . 
Directional Couplers 
Directional Detectors ..... . 
Dual Directional Coupler 
Fixed Attenuators 
Frequency Meters 
Harmonic Mixer ... 
Instrumentation Table 
Low-Pass Filters 
Pad. Attenuators 
Power Splitter 
Stiding Load 
Slotted Une . 
Siotted Section 
Step Attenuators ..... . 
Swept Slotted Une Systems 
Switch ...... . 
Termination ...... . 
Thermistor Mount .. 
Thermocouple Mount 
Waveguide Adapters 

Comb Generator ... . 
Combining Cases ...... . 
Communications, General 

.. 402,480 
.. 385, 386, 388 

· ...... 394 
· .. .406,425 
· ...... 390 
· ...... 391 

.390 

.385 

.393 

.400 
.... 382 

.. 399,406 
........ 385 

· ... 406, 420, 426 
.... 398 

...... 396 
.396 
.386 
.396 
.401 
.398 
.377 
.374 

· ...... 402 
.467 

· ...... 484 

Information ........ . . .488,503,509,515 
Communication Test Equipment 
Communications, Data ...... . 
Communications Test Set 
Components, Microwave, OEM 
Component Test ...... . 

Auxiliary Capacitor 
Digital IC Tester .. 
General Information 
Reference Inductors ....... . 
Series Loss Test Adapter . 
Test Fixture ....... . 

Computers 
Display Terminais, CRT 

79,83,490 
· ........ .489 
· ........ .489 
· ... 388, 394, 401 
· . . . . . .. 72 

.. 88 

.91-93 
72 
88 
88 
74 
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HP 1000 Systems .................... 546 
HP 2000 ......................... 547 
HP 3000 ......................... 548 
21 MX Computers ................... 536 
21 MX DISComputers ................ 537 
21 MX E-Series Processors ............. 536 
21 MX K-Series Component Products ...... 537 

Connector Adapters ............. 382, 402, 481 
Connectors, Microwave Precision ....... 380,402 
Constant Current Sources ............ 196, 202 
Controller, Vibration ............... 196-202 
Controllers for HP-lB ................. 28 
Converters 

A-to-D ................. 26,60,62,66, 532 
D-to-A .................... 26, 202, 532 
DC to DC Converters ................. 201 
HP-lB Programmable ................. 26 
Modular DC to DC Converters ........... 201 
Seriai to Parallel .................... 28 

Corre1ator ......................... 472 
Common Carrier Interface ............... 26 
Counters, Electronic ................ 235-265 

Auto. Freq. Conv .................... 241 
Auto. Ranging ..................... 254 
Computing ....................... 243 
Counter/Timer ......... 238,246,251,256,532 
Digital Multimeter/Counter ....... 246,251,257 
DVM ..................... 248,251,257 
Heterodyne Converter Plug-Ins ..... 241, 244, 245 
Low Cost ........................ 261 
Microwave ........... 241,244,245,262,263 
Plug-In Adapters ................. 241,243 
Portable, Battery Operated ........... 252, 260 
Programmable ...... 238, 243, 246, 251, 264, 532 
Reciprocal ............... 238, 243, 258, 532 
Time Interval ....... 238, 243-246, 255, 258, 532 
Time Interval Probes ................. 264 
Transfer Oscillator Plug-In .............. 243 
U niversal ............... 238, 246, 255, 258 
Video Amplifier Plug-In ............. ,,244 

Couplers, Directional (Coax and 
Waveguidel "" ... ,." ......... 390, 392 

CRT TerminaIs .. , ... ,.,., ... " ...... 541 
Crystal Detector ,.", ... , .. " .... ,.,.394 
Crystal Oscillators ."" ..... "".,., .. 274 
Current 

Divider "., ... " .. ','.' ... ',' .... 47 
Sources .",." .... , , , , . , .. , 202, 321, 532 

Current Tracer, Logic .. ,., ..... ",., ... 105 
o 
D / A Converter "".""."" ..... 259, 532 
Data 

Acquisition Systems ., .... , ... ,.,.' 71. 532 
Base Management Software Image/2000 ..... 548 
Centers, Mini , ... , ............ , .... 548 
Communications .......... , .... , ... ,488 

Communications Interfaces .......... 537, 538 
Error Analyzer , ............ " ..... .490 
Generator ., .... , .............. 304, 516 
Logger .............. , ........... 70 
Source 1 nterface , ................... 538 
Station .......................... 541 
Transmission Test Set ...... , ....... 490, 496 
Voice Channel Test Set .. , ...... ",,490, 500 

Data Source Interface " .. " .. , ...... ".538 

DC 
Amplifier ..... , ...... , .. ,.,., .... 197 
Amplifier Plug-In Module " .... "" .... 207 
Attenuator Piug-In Module , .. '", ..... ,207 
Bank Amplifier " .... ".".", ... ,.,229 
Bridge Preamplifier ",.".,.,., .. ",.223 
Coupler Plug-In Module ", ... ,." ..... 207 
DifferentiaI VoItmeter . , ............... 324 
Digital Voltmeter , .... .48,50,52, 54, 57,62,66 
Milliammeter ... , ... ,., .. ,., ..... 36, 54 
N ullmeter , ............. ,.,.... 35, 324 
Offset Plug-In Module ... ,.,., .... , ... 207 
Preamplifier Plug-In Module ... , .... , ... 207 
Standard , ... ",., ................ 324 
Voltage Divider , .... , .. " ....... 47,482 
Voltmeters .. ,.34,35,37,48,50,52,54,57,62,66 

DC-to-DC Converters ...... , .... , .... , .201 

DC Power Supplies ,.'"., ......... 178-203 
Amplifier/Power Supply ............ 30, 197 
Condensed Listing ... , ............... 180 
Constant Current Sources .... , ........ , 196 
Digitally Controlled .................. 202 
Dual Tracking ..................... 192 
General Information ......... , ...... , 178 
General Purpose: 25 - 200 W Output .... 184, 191 
General Purpose: 100 - 2000 W Output .. , .. 186 
General Purpose: 300 - Il,000 W 

Output ............ ,., ....... 188, 190 
General Purpose: 0 - 320 V ............. 186 
High Voltage ...................... 193 
HP-lB Programmable .............. 180, 191 
Low Cost Lab ..................... 182 
Modular, DC-to-DC Converters ........ ,.201 
Modular, Single Output, Series Regulated ,.,. 199 
Modular, Dual Output, Series Regulated ..... 199 
Modular, 200 - 600 W, Switching 

Regulated ....................... 199 
Modular, 110 W Switching Regulated .... , .. 199 
Modular, Triple-Output Switching ......... 199 
Options ......................... 198 
Precision Voltage Sources ., ............ 194 
Programmable ........ , ......... 191,202 
Specifications Definitions .............. 179 

Decade Capa ci tors and Attenuators ......... 89 
Delay Generator IFrequency Divider ......... 280 
Delay and Rate Plug-ins ................ 296 
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ALPHABETICAL INDEX 

Detectors 
Coaxial, Microwave, OEM 
Crystal, Coaxial and Waveguide 
Directional ...... . 
Error 
Slotted Line . 

Digital 

· .394 
· .394 
· .391 

.516,518 

.... 396 

AC Voltmeters ..... 48, 50, 52, 54, 58, 62, 66 
Capacitance Meter .............. 81, 83-87 
Circuit Test .. . .................. 532 
DC Voltmeters ........ 48, 50, 52, 54, 60, 62, 66 
IC Tester . . . . . . . . . . . . . . . . .... 91 
Interface (HP-lB, IEEE, ANSI) . . .... 20 
1/0 Sub-system ..... 532 
LCR Meter . . . . . . . . .. 79,81 
Multimeter ..... 48,50,52,54,62,66 
Ohmmeter . . .48, 50, 52, 54, 62, 66, 75, 76 
Oscillator .............. .. 308, 316, 318 
Power Meters (RF IMicrowave) ........ 372, 376 
Pressure Gauge ......... ... . . .. .557 
Printer .......... .232 
Programmable Power Supplies . . . . . . . .532 
Magnetic Tape U nits .540 
Signal Analyzers .......... .446, 450, 470 
Spectrum Analyzers ....... .447,450, 470 
Tape Systems . . . . . . . .540 
Test Systems ....... . 553 
Thermometer ....... . 57 
Vibration Controller 
V oltm eters ........ . 

Digital-to-Analog Converters 

.471 
. 48, 50, 52, 54, 58, 62, 66 

........ 259, 538 
Digitizer .......... . 
Dimensional Measurement 
Diodes .......... . 
Directional Bridge ... . 
Directional Couplers 

Coaxial ......... . 
Waveguide ...... . 

Directional Detectors 
Dise Sub-Systems 

Sub-system, Cartridge . 
DISComputers ..... . 
Display Terminal Interface 
Displays .......... . 

Cathode-ray Tube ... . 
High Resolution/Medical 
High Resolution/Storage 
Large Screen 32 cm (13 in.) 
Large Screen 35.6 cm (14 in.) 
Large Screen 43.2 cm (17 in.) 
Large Screen 48.2 cm (19 in.) 
Large Screen 53.3 cm (21 in.) 
Numeric and Alphanumeric 

Distortion Analyzers 
Distributed Systems 
Distribution Amplifier 

...... 530 
.562, 558 
.... 564 
.406,425 

· .390 
· .392 
· .391 
· .539 

. 539 
· .522 
· .538 

166-177 
· .166 

... 168 
.168 
.176 
.173 
.173 
.173 
.173 
. 565 
.441 
.547 
.276 

Divider Probe .................. . . .482 
Double Balanced Mixers ........... . . .350 

.339 
. .. 510 

Down Converter Generator, 0.5 to 550 kHz 
Down Converter: RF to IF ..... . 
Dual Tracking, Power Supply ..... . .. 192 
Duplex Registers ..................... 538 
E 
ElA Registered Visible Light Emitting 

Diodes ................. . ...... 565 
.547 Emulation Subsystem ......... . 

Error Measuring Set (1 Kb/s X 50 Mb/s) .518 
.516 
.516 

Error Rate Measurement .............. . 
Error Rate Measurement System 
Expander.I/O ..... . 

F 
Fast Fortran Processor 
Faxitron'M X-Ray Systems 
Filters 

Bandpass ....... . 
Coaxial and Waveguide 
High Pass ....... . 
Low Pass ....... . 
Low Pass Plug-In Module 

Fourier Analyzer .... 
FM Signal Generators 
Frequency 

Counters .... 
Doubler Probe 
Doublers .... 
Meters, Coaxial and Waveguide 
Response Test Sets 
Stability Analyzer 

Frequency Standards 
Cesium ....... . 
Distribution Amplifier 
General Information 
Quartz ....... . 
Rubidium ..... . 

........ 530, 532 

.537 

.570 

. ..... 399,464 
· .... 399 
· .... 406 
· .399, 406 
· .... 207 
· .... 470 

.. 328, 332, 335, 340 

. ..... 235,532 
· ... 348 
.347,350 

.393 

.404 

.468 

· 268-270 
· .... 276 

· ... 266 
· .274,275 
· .... 271 

Standby Power Supplies ..... . · ... 277 
Frequency and Time Standards .. . · 266-275 
Frequency Selective Voltmeler and Tracking 

Oscil1ator ...... . 
Frequency Synthesizers 
Function Generators 
Fuseholder, RF .... 
G 
Gas Chromatographs 
General Purpose Interfaces 

· ... 506 
.316, 328, 332 

.310 

.350 

General Purpose Interface Bus Conlrollers 
Generators 

.566 
20,531,538 
· .... 28 

Data 
Noise . 
Pattern 
Pulse 
Signal. 
Spectrum 

.304,516 

.378,473 
· ... 518 

· .... 278 
· . 328-349 
· .... 350 
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Square Wave ...................... 293 
Sweep ....................... 351-369 
Tracking ................ 454, 458, 460-465 
Word ........................... 278 

Graphic Plotters .................. 204, 214 
Graphic Plotters Terminal ............... 214 
Group Delay (Network Analyzer) ..... .418 
Group Delay Network Computer ........... 215 
Guarded Digital Multimeter ............ 62,66 
H 
Hardwired SeriaI Interface ............ 522,538 
Harmonie Analyzer ................... 446 
Harmonic Mixer (Coaxial and Waveguide) ..... 400 
Hewlett-Packard Interface Bus (HP-lB) ... 20-29,531 
Hexadecimal Display with Electronics ........ 565 
High Gain Preamplifier ................. 227 
High Resistance Meter ................. 76 
Hi-Rel Numeric Displays ................ 227 
1 
le Tester, Digital . . . . . . . . . . . . . . . . . . . . 91 
IMAGE/lOOO Software ................. 552 
IMAGE/2oo0 Software ................. 547 
IMAGE/3OO0 Software ................. 548 
Impatt Diodes ...................... 564 
Impedance Meter ..................... 90 
Impedance Meter, RF Vector ............. 90 
Impedance Probe ..................... 425 
Impedance Transformers (50 - 75f!) ...... 425, 467 
Input/Output Computer Cards ............ 532 
Inspection Systems, X-Ray ............... 570 
Instrument Accessories ................ .482 
Insulation Resistance Meter .............. 76 
Insulation Test .................... 76 
Intelligent TerminaIs ................... 54 
Interface, Digital (HP-lB, IEEE, ANS!) ....... 20 
1 nterface Bus Card .................... 28 
Interface Coyer for 1645A ............... 490 
Interface Kit, Digilally Controlled Power 

Supply .......................... 202 
Interface Kit, Multiprogrammer ........... 532 
Integrating DVM .......... 48, 50, 52, 54,62,66 
IntermoduIation Analyzer ............... 447 
L 
Laboratory Kit, Mierowave .............. 380 
Laboratory, Strip Chart Recorders .... 204, 216-222 
Laboratory, X-Y Recorders ........ 204,206-213 
Laser Measurement ................... 559 
Laser Transducer ................... . . 558 
LCR Meter ...................... 74, 79 
Level Generator ..................... 508 
Light Emitting Diodes ................. 564 
Limiter ........................... 467 
Line Printers, 200 LPM ................. 540 
Liquid Chromatographs ................ 566 
LoadsfTermination, Coaxial and Waveguide ... 398 
Logarithmic Preamplifier ............. 227, 228 

Logarithmic Voltmeter ............... 40, 43 
Logic 

Analyzer ......................... 101 
Clip ............................ 104 
Current Tracer ..................... 105 
Comparator ....................... 105 
Lab ............................ 108 
Probes .......................... 102 
Pulser ........................... 104 
State Analyzers .................... 96-99 
Tracer, Current ..................... 105 
Troubleshooting Kits ................. 108 

Low Distortion Generator ............ 316, 318 
Low Frequency Spectrum 

Analyzer ............... .447,450,458,470 
Low Gain Preamplifier .............. 223, 227 
Low Resistance Meter ................ 62, 75 
M 
Machinery Analyzer ................... 470 
Magnetic Tape Recorders, Analog .......... 230 
Magnetic Tape Subsystem, Digital .......... 540 
Magnetie Tape Units, Digital ............. 540 
Mark Reader, Optical ............... 530, 545 
Marker Generator .................... 354 
Mass Spectrometers ................... 566 
Mechanical Impedance Analyzer ........... 470 
Medical Applications .................. 570 
Medium Gain Preamplifier ............ 223,227 
Memory Systems ..................... 522 
Meters 

AC ........... 37-42, 48, 50, 52, 54, 58, 62, 66 
AC / DC ....... 37, 38, 48, 50, 52, 54, 58, 62, 66 
Capacîtance ...................... 83-85 
Differentiai ....................... 324 
Digital Multimeter ...... 48, 50, 52, 54, 58, 62, 66 
Gain Phase ...................... .416 
High Capacitance ................... 86 
Impedance .................... 77, 78, 90 
LCR ......................... 74,79 
Logarithmic Voltmeters ............. 40, 43 
Milliammeter, AC ................... 483 
Milliammeter, DC ............... 36, 50, 54 
Milliohmmeter ................... 54,75 
Multifunction .... 37, 38,48, 50, 52, 54, 58, 62, 66 
Noise Figure ...................... 378 
Ohmmeter ...... 37,38,48,50,52,54,58,62,66 
Power (RfiMicrowave) ............ 372, 376 
Selective VM ................... 506, 508 
Standing-Wave-Ratio (SWR) ........... .403 
True RMS .................... 41,58,62 

Microcircuit Interface .................. 538 
Microprogrammable Processors ............ 522 
Microwave 

Catalog .......................... 380 
Counters ............. 241, 244, 245, 262, 263 
Laboratory Kit ..................... 380 
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ALPHABETICAL INDEX 

Link A nalyzers .................. 510, 513 Quartz ................ . ........ 274 
Power Measuring Equipment ......... 372, 376 Quartz Component ................. 275 
Radio Testing ...................... 509 RF ............................ 348 
Signal Generators .......... 332, 345-347 Sweep ................. 316,318,351-369 
Synthesizer .................... 332, 334 Telephone Test ..................... 499 
Test Equipment ........... 380-407,509-511 Test ............................ 309 

Millimeter-wave Coaxial Equipment ......... 382 Wide Range .................... 316,318 
Millimeter-wave Waveguide Equipment ....... 384 Oscillographic Recorders .......... 204, 223-229 
Milliohmmeter .................. 54,62,75 Oscilloscopes .................... 112-165 
Mini Data Centers ................. 510-5\3 Accessories .................... 156-165 
MIS Chip Capacitors .................. 564 Cameras ......................... 161 
Mixers, Coaxial and Waveguide ........ 400, 467 Contrast Filters ..................... 160 
Mixer/Detector ...................... 564 100 MHz Third-Channel Trigger View ...... 122 
Modal Analysis ...................... 470 100 MHz Variable PersistencejStorage, 
Modular Power Supplies ............. 199-201 Third-Channel Trigger View ........... 122 
Modulators, PIN Diode ................ 349 200 MHz Delayed Sweep ............... 120 
Motor Controller, Programmable .......... 532 200 MHz Dual Delayed Sweep ........... 120 
MPE/30oo Software .... . ............. 547 275 MHz Delayed Sweep ............... 116 
Multi-meter ...... 37, 38, 48, 50, 52, 54, 58, 62, 66 275 MHz Dual-Delayed Sweep with 
MultipleSpan Plug-In Module ............ 217 M icroprocessor ................... 116 
Multiplexer, General Purpose ............. 532 General Information .............. 112-115 
Multiprogrammer .................... 532 High Writing Speed Mainframe ........... 136 
N Large Sereen Mainframe ............... 135 
Network Analysis, General Information ... 408-412 Light Shields ...................... 160 
Network Analyzers ................ 408-433 Low Frequeney ..................... 150 

Automatic ........................ 422 Plug-In, 180 series ................... 137 
Solutions to Problems .............. 413-415 Portable ..................... , ... 128 

Networks, Computer .................. 547 Rack Mount Slides and Adapters , ... , .... 160 
Noise Ruggedized Portable, 50 MHz ........... 129 

Analyzer, Acoustic .................. .470 Sampling ., .................... 144-147 
Figure Meter ...................... 378 Spectrum Analyzer Plug-In " ..... 149, 452, 454 
Generator ..................... 378, 473 Testmobiles ....................... 164 
Source (IF) (UHF) (VHF) and Waveguide .... 378 Variable PersistencejStorage ... 122, 128, 133. 150 

Null Detector Plug-In Module ............ 207 Viewing Hoods ..................... 160 
Nul! Meter ......................... 35 Output Voltage Divider ......... , ....... 350 
Numeric LED Displays ................. 565 Output Amplifiers (8080 System) ........... 280 
o Output Plug-ins (1900 System) ............ 296 
OEM p 

Computers ........................ 536 Pad, Coaxial Attenuator .... , ........... 385 
Displays ......................... 166 Pattern Analyzer ...... , .............. 100 
Microwave Attenuators ................ 388 Pattern Generator /Error Detector ........ 518 
Microwave Detectors ................. 394 PCM Testing ...................... 515 
Microwave Switches .................. 401 Peak Power Meter, Analog '" ............ 377 
Modular Power Supplies ............ 199-201 Phase Lock Synchronizer ................ 369 
Strip Chart Recorders ........... 204, 216-222 Phase Meters ....... .4\3,416,418,424,426,427 
Switches, Coaxial, Microwave ........... .401 Phase Modulation, Signal Generator ......... 331 
X-Y Recorders ............... 204,206-213 Phase Sensitive Demodulator Preamplifiers .. 227, 228 

Ohmmeters ...... 37,38,48, 50, 52, 54, 58, 62, 66 Phase Shifters, Waveguide .............. .400 
Optical Mark Reader ............... 530, 545 PIN Diodes ........................ 564 
Optically Coupled Isolators .............. 565 PIN Modu1ators, Microwave ............. 349 
Optoelectronics ...................... 565 PIN Photodiodes ..................... 565 
Oscillators PIotter, X-Y ........................ 531 

Audio ....................... 306-309 Plug-In Counters .................. 238-245 
Function Generator .................. 310 Plug-In Extender ..................... 532 
General Information ................. 305 Plug-In Oscilloscopes ............... 130-148 
Low Frequency .................... 31!1 Plug-In Pulse Generator System ........... 296 
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Point Piotter Plug-In Modules ............. 207 
Portable 

Calculators .................... 520-529 
Counters ...................... 252, 261 
Data Acquisition Systems .............. 70 
Instrumentation Tape Recorders ....... 204, 230 
Oscilloscopes ...................... 128 
St orage Oscilloscopes ........... 122, 128, 150 
Strip Chart Recorders ........... 204, 216-222 
Test Set ......................... 502 
Voltmeter .................... 48, 50, 52 
X-Ray Systems ..................... 570 

Power Meters, RF & Microwave ........ 372, 376 
Power Sensors ................... 374, 377 
Power Meter Calibrators ............. 373, 377 
Power Splitter ................. 406, 420, 426 
Power Supplies ................ ,.. 182-204 

Amplifier fPower Supplies .............. 197 
Atomie Clock .. , ................ 268-273 
Condensed Listing ................... 180 
Constant Current Sources .............. 196 
Digitally Controlled ........ , ..... , ... 202 
Dual Tracking .... , ................ 192 
Frequency Standards , .......... 268-275, 322 
General Purpose: 25 200 W Output .... 184, 191 
General Purpose: 100 - 2000 W Output ..... 186 
General Purpose: 300 - Il,000 W 

Output ...................... 188, 190 
General Purpose: 0 320 V ............. 192 
High Voltage ...................... 193 
Low Cost Lab .................. 182-185 
M odular, DC to DC Converters .......... 201 
Modular, Single Output, Series Regulated .... 199 
Modular, Dual Output Series Regulated ..... 199 
Modu1ar, 200 - 600 W, Switching ......... 199 
Modular, 110 W, Switching ............. 199 
Modular, Triple-Output Switching ......... 199 
Oscilloscope Probe ................... 158 
Precision Voltage Sources .............. 194 
Programmable .................. 202, 532 
Specifications Definitions .............. 181 
Standby Counter .................... 241 

Power Supply / Amplifier ............. 30, 197 
Preamplifiers .................... 31, 265 
Precision Coaxial Connectors ............. 380 
Precision DC Amplifier ................. 323 
Precision Frequency Source .. 266-275,316,318,322 
Precision Oscillator .......... 266-275,316,318 
Precision Voltage Sources ............ 194, 322 
Preselector ......................... 464 
Preset Capacitance Meter . . . . . . . . . . . . . . . . 83 
Pressure Gauge ...................... 557 
Printers, Instrumentation ............. 232-234 
Prin ter, Une ........................ 530 
Probes 

Accessories ................. 47, 159,482 

Active ....................... 157, 425 
Current .. . . . . . . . . . . . . . . . 36, 105, 158, 483 
Digital Multimeter ................... 48 
Frequency Doubler .................. 348 
High Frequency .............. 47,348.482 
Impedance ........................ 425 
Logic ........................... 102 
Miniature ........................ 156 
Siotted Une ....................... 397 
Trigger (TTL, MOS, ECL) .............. 102 
Time Interval ...................... 264 
Voltage Divider .............. 47, 156,482 

Process Control Interface ................ 532 
Processors ...........'............. 522 
Programmable 

Counters .......... 238, 243, 246, 251. 264, 532 
Programmable Data Logger .............. 70 
Programming, 1900 System .............. 296 
Pseudorandom Noise Generator ........... 473 
Pulse Amplifiers ..................... 30 
Pulse and Word Generators .............. 278 
Pulse Generators .................. 278, 532 
Pulse Pattern Generator Plug-ins (1900 

System) .......................... 296 
Pulse/W ord Generator System, 

300 MHz/1 GHz .................... 280 
Pulse Modulators, Microwave ............. 349 
Pulsers, Logic ....................... 104 
Q 

Q-Meter .......................... 88 
Quartz Component Oscillator ............. 275 
Quartz Frequency Standard .............. 274 
R 
Random Noise Generator ............... 473 
Range Calibrator (for 435A) .............. 373 
Ratio Meter ........................ 66 
Readers. Card .................... 530, 545 
Receiver Test System ................. .486 
Reciprocal Counters .......... 238, 243, 258, 532 
Reeorders 

Oscillographic ............... 204, 223-229 
Portable Instrumentation Tape ........ 204, 230 
Strip Chart ................. 204,216-222 
X-Y ...................... 204,206-213 

Reflection/Transmission Test 
Sets ................ 404,420,425,431-433 

Refleetometer Bridge ................. .406 
Relay Output Cards ................... 532 
Relay Register ...................... 532 
Repetition Rate Generators (8080 System) ..... 280 
Resistance Meter ..... ,48, 50, 52, 54, 62, 66, 75, 76 
RMS Voltmeter ................. 41,58,62 
Rotary Air Line, Coaxial ................ 402 
Rotary Joint, Coaxial .................. 402 
Rotary Vane Attenuators, Waveguide ........ 389 
Rotating Machinery Analysis ............. 470 
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ALPHABETICAL INDEX 

RTE-B Real Time System ........... 552 
RTE-C Real Time System ........... 552 
RTE-ll Real Time System ........... 552 
RTE-III Real Time System ........... 552 
Rubidium Frequency Standard ............ 271 
RX Meter ......................... 90 
S 
S-Parameter Test Sets ........... .420,431,432 
Sampling Oscilloscopes .............. 144-147 
Sampling & TDR Accessories ............. 139 
Scanner . . . . . . . . . . . . . . . . . . . . . . . . 69, 532 
Scanner Plug-In Module ............. 207, 532 
Schottky Diodes ..................... 564 
Scientific & Industrial X-Ray Systems ........ 570 
Selective Level Measuring Set ............. 504 
Selective Level Voltmeters ......... 494, 506, 508 
Selective Voltmeter ............. 494, 506, 508 
Self-Test Digital Multimeter ............ 62, 66 
Sensors, Microwave Power .............. 374 
Serial-to-Parallel COnverter .............. 100 
Shorts, Coaxial and Waveguide ............ 398 
Signal Analyzers .................. 434-473 

Digital .......................... 470 
General Information .............. 434-440 
Random Vibration Control1er .. . ....... .471 
Shock Vibration Controller ............. 471 
Sine Vibration Controller .............. 471 
Spectrum Analyzers .... . ..... 149,447-470 

Signal Coupler Preamplifier ... 227, 228 
Signal Generators 

Accessories ....................... 350 
Down Converter, 0.5 to 500 kHz .......... 339 
General Information ................. 326 
HF, VHF, UHF .................... 338 
Microwave ....................... 328 
Synthesized .................... 328, 332 

Signal Sources ............. 306-309, 316, 318 
Signature Analysis ................ .450, 470 
Sinewave Generators ......... 306-309,316,318 
Sinewave Oscillator .......... 306-309,316,318 
Single Span Plug-In Module .............. 217 
Sliding Load (Coaxial and Waveguide) ....... 398 
Software, Computer ................... 522 
Solid State Displays ................... 565 
Solid State Lamps .................... 565 
Spectrometers ....................... 566 
Spectrum Analyzers, General Information .. 434-440 
Spectrum Analyzers .... 149,447,450,452-467,470 
Spectrum Analyzer Preselector ............ 464 
Spectrum Display .................... 472 
Square Wave Generators ................ 293 
Stability Analyzer, Frequency ............. 468 
Standards: Frequency and Time ........ 266-274 
Standing Wave Ratio (SWR) Meter ......... 403 
Step Attenuators, Coaxial ............... 386 
Step Recovery Diodes .................. 564 

Stepping Motor Control ................ 532 
Storage Control Unit .................. 539 
Strip Chart Recorder ............ 204, 216-222 
Structural Dynamics ................... 470 
Sweep Osci1lators, General Information .... 351-353 
Sweep Oscil1ators ............ 316,318,351-369 
Sweeping Slotted Line .................. 396 
Switches ....................... 532, 564 
Switches, Coaxial ..................... 401 
Switches. Coaxial. Microwave OEM ......... 401 
Swivel Adapter ...................... 402 
Synchronizer Counter .................. 340 
Synchronizer, Phase Lock ............... 369 
Synchronous Communications Interface ... 522, 547 
Synchronous Data Set Interface ............ 538 
Synthesizer, Automatic ........ 316, 318, 328. 332 
Synthesizer, Frequency ..... 316. 318, 328, 332, 334 
Synthesized Signal Generators .......... 328, 332 
Synthesizers General Information ...... 314, 326 
Synthesizers, Spectrum ................. 470 
System Digital Voltmeter ............ 60, 62, 66 
T 
Tape Cassette, Punch, Reader Sub-systems ..... 530 
Tape Degausser ...................... 230 
Tape Recorders. Analog Magnetic .......... 230 
Telecommunications Test Equipment 

Amplifier IF ..................... 512 
Amplitude/Delay Distortion Analyzer ..... .492 
Attenuator 7Srl General Purpose ........ 511 
Carrier Testing ..................... 503 
Microwave Link Analyzer at BB, IF 

(70 MHz) ....................... 510 
Microwave Link Analyzer; 140 MHz IF .513 
Microwave Radio Testing .509 
PCM Testing .................. .515 
Telephone Line Analyzer ........... .492 
Transmission Impairment Measuring Set ..... 500 
Voicc Data Testing .................. 488 

Telephone Test Oscilla tors .............. .499 
Teleprinter Interfaces ............... , .. 547 
Temperature Plug-In Module ............. 217 
Terminal, CRT ...................... 54 
Terminated Output Cable ............... 350 
Terminations, Coaxial and Waveguide .... 148, 398 
Test Leads ...................... 47,480 
Testmobiles, Oscilloscope ............... 164 
Test Oscillators ...................... 309 
Test Set, Voice Band .................. 541 
Test Sets, Transmission ................. 541 
Thermal Printer .................. 232, 531 
Thermistor Mounts, Coaxial and Waveguide .... 377 
Thermocouple Power Sensors ............. 374 
Thermometer ............... , .... 560-562 
Time Base Extcrnal Module .............. 208 
Time Base Plug-In Module ............... 207 
Time Domain Reflectometers ............. 146 
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Time Interval 
Counters ....... 238,243·246,251·258, 264, 532 

Time Mark Generator . . . . ... 160 
Time Standard . 266·274 
TIMS ........ . 500, 501 
Touch·Hold Probe .... 47 
Tracer, Current .. . ... 105 
Tracking Generators .... 454, 458, 460·465, 506, 508 
Training/Video Tapes . . 574·576 
Transceiver Test System .486 
Transfer Function Analyzer .470 
Transistors, Siliconbipolar .564 
Transmission Impairment Measuring Set .500 
Transmission Line Test Equipment, Coaxial .382 
Transmission & Noise Meter Psophmeter .. .496,498 
Transmission Parameter Analyzer ........ 541 
Transmission Test Set . . ....... 502 
Transistor Bias Supply ........ 432 
Transistor Test Fixtures ....... .431 
Transistors .. . . . . . . . ......... 564 
Transponder . . . . . . . . ......... 541 
Triangle Wave Generator ................ 310 
Trigger Countdown . . . . . . . . ..... 148 
True RMS Voltmeter .. . . . . . . . .41,58,62 
Tuners, Microwave . . . . . . . .400 
Tuning Varactors .... . .564 
TWT Amplifiers . . 32 
Type N Short .......... . .398 

U 
Universal Bridge ..................... 77 
Universal Carriage (Slotted Section) ......... 396 
Universal Counters .238, 243, 246, 255, 258 
Universal Interface '" ................. 538 

V 
Variable Phase Function Generator 
Vector Impedance Meter . 
Vector Voltmeter .. 
VHF Oscillator ... 
Vibration Analyzer 
Vibration ControUer 

· .310 
· . 90 
· .426 
· .348 

... 450,470 
....... .471 

Video Tapes ..... 
Voice Band Analyzer 

.573 

.541 

.488 Voice Data Testing 
Voltmeters .... 
Voltmeter, Vector 
W 

.37 -42, 48, 50, 52, 54, 58, 62, 66 
· . . . . . .426 

Wave Analyzer . 
Wave Analyzer . 

· . . . . . .446 
· .. 446, 506. 508 

. 441, 442. 446. 508 
... .470,541 

Wave and Distortion Analyzers .. 
Waveform Analyzer, Fourier 
Waveguide 

Attenuators ....... 389 
Coaxial Adaptors .......... .4()2 
Crystal Detectors ........... 395 
Directional Cou piers ................. 392 
Frequency Meters ................... 393 
Harmonie Mixer .................... 400 
Holder .......................... 402 
Instrumentation and Accessories ........ 384 
Instrumentation vs Frequency Bands ....... 384 
Low·Pass Filters .................... 399 
Millimeter Counter .......... . ...... 251 
Movable Shorts . . . . . . . . . .398 
Phase Shifters ..... .400 
Precision Attenuators 89, 389 
Shorting Switch ... 398 
Slide Screw Tuners .. .400 
Sliding Loads . . .398 
Sliding Short .. 398 
Slotted Section .. 397 
Stand ...... . .402 
Terminations .. 398 
Thermistor Mounts .. 377 
Variable Attenuators .... 89,389 

Waveguide-Waveguide Adapters .......... .402 
Word Generators ..................... 278 
X 
X-Ray Systems, Scientific & Industrial ....... 570 
X-Y Displays .................... 166-177 
X-Y Plotters ...... . ....... 204,214,531 
X-Y Recorders ................ 204.206-213 
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MODEl NUMBER INDEX 
"Iew product listings are printed in bold face type 

HP-21 Scientific Pocket Calculator ... . 
21 MX Computers .............. . 
21 MX E-Series Computers 2109A, 2113A 

522 
536 

Processors ........................... 536 
21 MX K-Series 2108K Board •••.••.•.•.•.•.• 537 
HP-22 Business Management Pocket 

Ca/culator .............. . 523 
HP-25 Scientific Programmable Pocket 

Calculator ........................... 522 
HP-25C Scientific Poeket Ca1culator ••.•.••••••• 522 
HP-27 Scientific/Plus Poeket Calculator .•.•.•••. 523 
HP-35. 45 see HP-2I, 25 
MX/55 DlSComputer ................ 537 
HP-67 Fully Programmable Poeket Calculator .•.••. 525 
MX/65 bISComputer ......... 537 
DTS-70 Digital Test Sytems •••••.•••••••..•. 553 
HP-70 see HP-22 
H P-80 Business Pocket Calculator ............. 523 
HP-91 Scientifie Printing Calculator ••.•.••.•••• 526 
HP-97 Fully Programmable Printing 

Calculator •.•.•.••••••.••.•...••..••. 525 

100 
105A & B Quartz Frequency Standards .......... 274 
123A Oscilloscope Camera .................. 161 
124A Oscilloscope Camera .••••••••••.••.••• 162 
140T Spectrum Analyzer Mainframe ............ 457 
141 T system Spectrum Analyzers .............. 456 
141T Spectrum Analyzer Mainframe ....... 457 
180 series P1ug-in Oscilloscopes ............... 130 
180C, D & TR High Writing Speed 

Oscilloscope Mainframes ............ 136.453,455 
181A, AR, T & TR Variable Persistence/ 

Storage Mainframes ............... 133.453,455 
182C & T Large Screen Oscilloscope 

Mainframe .................. . 
184A High Speed Oscilloscope Mainframe . 
197A Oscilloscope Camera .......... . 
200 

135,453,455 
....... 134 

. ..... 161 

200CD Wide Range Oscillator ...... . ..... 306 
20lC Audio Oscillator ............... 306 
203A Variable Phase Function Generator ...... 310,400 
204C Oscillator ................ 307 
204D Oseillator ......................... 307 
209A Oscillator ......................... 307 
2HB Square Wave Generator •.•....•...••. ,. 293 
214A Pulse Generator ..................... 295 
226A Time Mark Generator ................. 160 
236A Telephone Test Oscillator ............... 499 
250B RX Meter .......................... 90 
281 series Coaxial-Waveguide Adapters .......... 402 
292 series Waveguide-Waveguide Adapters ........ 402 
300 
312B & 313A Frequency Selective Voltmeter 

and Tracking Oscillator .................. 444 
312D Selective Levelmeter & Generator .......... 506 
331 A Distortion Analyzer .................. 442 
332A Distortion Analyzer .................. 442 
333A Distortion Analyzer .................. 442 
334A Distortion Analyz.er .................. 442 
340B Noise Figure Meter ................... 378 
342A Noise Figure Meter .................. 378 
343A VHF Noise Source ................... 378 

345B IF Noise Source ................... . 
347 A series N oise Sources .............. . 
349 A N oise Source . . . . . . . . . . . . . . 
350D Attenuator Set .......... , ...... . 
355 series Coaxial Step Attenuators ........ . 
360 series Coaxial Low-pass Filters , , ... , . , 
362A series Waveguide Low-pass Filters 
375 series Waveguide Variable Attenuators 
382 series Waveguide Precision Variable 

Attenuators .. , ............ . 
393A Coaxial Variable Attenuator 
394A Coaxial Variable Attenuator 

400 

378 
378 
378 

, .89 
386 
399 
399 
389 

389 
388 
388 

ARS-400 Automatic Recelver System 555 
400E & EL AC Voltmeters .... ,. .40 
400F & FL AC Voltmeter ...... .40 
400GL AC Voltmeter ....... . ...... , . , .40 
403B AC Voltmeter .... , ... , .. , ... ,., ..... 39 
4lOC Voltmeter ., ........ , ....... , . , ..... 38 
415E SWR Meter .................... ,403 
419A DC Null Voltmeter ... , ................ 35 
422A series Waveguide Crystal Detectors .. ,., .... 395 
423A Coaxial Crystal Detector ............. ,. 394 
423B Coaxial Crystal Detectors ... , ........... 394 
424A series Waveguide Crystal Detectors ......... 395 
427A Voltmeter .............. , ... , ....... 37 
428B Clip-on DC M illiammeter .,...,..... . . . .. 36 
432 series Power Meters ........... , .... ' 376 
435A Power Meter ...... ,., .............. 373 
436A Power Meter , ........... , ...... , ... 372 
440A Detector Mount ..................... 397 
442B Slotted Line RF Probe .......... , ...... 397 
444A Siotted Line Detector ..... , ... , ....... 397 
446B Siotted Line Detector ................. 397 
447B SloUed Line Detector ................. 396 
448A & B Siotted Line Sweep Adapters .......... 396 
456A Current Probe for voltmeters .... , ...... ,. 483 
461A Amplifier ...... , ...... , ...... , ... ,.30 
462A Amplifier ...,....... . . . . . . . , . 30 
465A Amplifier .......... , ........ , .. 30 
467 A Power Amplifier ........ , .. 30 
478A Coaxial Thermistor Mount , .. " .. ,... 377 
485B Waveguide Detector . . . . . . . . . . . 395 
486A series Waveguide Thermistor Mounts ... 377 
489A TWT Amplifier , , . . . . . . . . . ... 32 
491C TWT Amplifier . . . . . . . . . . . . . ... 32 
493A TWT Amplifier . . . . . . . . . . , ... 32 
495A TWT Amplifier . , . . . . . . . ... 32 
SOO 
532 series Waveguide Frequency Meters ...... 393 
536A Coaxial Frequency Meter ........ ' ...... 393 
537 A Coaxial Frequency Meter ....... , ....... 393 
545A Logic Probe ..•.................... 103 
546A Logic Pulser •........•............. 104 
547 A Current Tracer ......•...•........... 105 
548A Logic Clip ........•..•.•.•.•.••••• 106 
600 
606B Signal Generator 
608E Signal Generator 
612A Signal Generator 
618C Signal Generator 
620B Signal Generator 

342 
343 
344 
346 
346 
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626A Signal Generator .................... 347 
628A Signal Generator .................... 347 
651 B Test Oseillator ...... . ............. 309 
652A Test Oscillator .. . ............ 309 
654A Test Oscillator ...................... 309 
680 Strip Chart Recorder ................... 219 

700 
740B DC/Differential Standard Voltmeter ....... 324 
745A AC Calibrator .................. 322 
746A Hi Voltage Amplifier .................. 322 
752 series Waveguide Directional Couplers .... 392 
774D Coaxial Dual Directional Coupler ......... 390 
775D Coaxial Dual Directional Coupler ....... 390 
776D Coaxial Dual Directional Coupler ...... 390 
777D Coaxial Dual Directional Coupler ......... 390 
778D Coaxial Dual Directional Coupler ......... 390 
779D Coaxial Directional Coupler .......... 391 
786D Coaxial Directional Detector ....... 391 
787D Coaxial Directional Detector ............ 391 
788C Coaxial Directional Detector ......... 391 
789C Coaxial Directional Detector ............. 391 
796D Coaxial Directional Coupler ........ 391 
797D Coaxial Directional Coupler ...... 391 
798C Coaxial Directional Coupler ............ 391 

800 
805C Coaxial Slotted Line ....... . 
809C U niversal Carriage ...... . 
810B series Waveguide Slotted Sections 
814B Siotted Section Carriage ..... . 

396 
396 
397 

815 B series Wa veguide Siotted Sections . . . . . . 
397 
397 
396 
396 

816A Slotted Coaxial Section ............... . 
817A & B Coaxial Swept Slotted Line Systems 
870A series Waveguide Slide Screw Tuners .. 
885A series Waveguide Phase Shifters .... . 
895A DC Power Supply ...... . 

900 

...... 400 

...... 400 
. . 186 

905A Coaxial Sliding Load .................. 398 
907 A Coaxial Sliding Load .................. 398 
908A Coaxial 50,Ohm Termination ......... 148, 398 
909A Coaxial Termination ..... . . 148, 398 
909A Option 012 5O,Ohm Termination •.......... 148 
910 series Waveguide Terminations ............ 398 
911A Coaxial Sliding Load .................. 398 
914 series Waveguide Sliding Loads ........... 398 
920 series Waveguide Moving Shorts ......... 398 
923A Waveguide Sliding Short ........ 398 
930A Waveguide Shorting Switch .............. 398 
932A Waveguide Harmonie Mixer ............. 400 
934A Coaxial Harmonic Mixer ............... 400 
938A Frequency Doubler Set ....... 347 
940A Frequency Doubler Set . . . . . . . . . .. 347 
970A Probe Digital Multimeter ....... . .. 48 

1000 
HP 1000 Systems/Models JO, 31, 80, 81 .•....•... 546 
100lA Testmobile ....................... 164 
10018 Testmobile ......... . ...... 164 
1002A Testmobile ........... . ...... 164 
1002B Testmobile . . . . . . 164 
l003A Testmobile . . . . . . . . . . . . 164 
I004A Testmobile . . . . . . . . . . . . . . . . . . 164 
I026A Microwave Laboratory Kit ........... 380 

105JA & 1052A Combining Cases ........... 484 
1080 High Performance Liquid Chromatograph 

Syslems ..•••..........•.......•..•• 566 
J 104Ajl 106B Opt 001 18 GHz Trigger 

Countdown .......................... 147 
J 104Ajl 108A 10 GHz Trigger Countdown ........ 147 
II05A/II06B 20 ps Pulse Generator ............ 148 
1105A/1108A 60 ps Pulse Generator ............ 148 
II09B High Pass Filter (type ~) .............. 148 
IIIOA Current Probe ..................... 158 
IIIIA AC Current Amplifier ................ 158 
1I14A Testmobile, Oscilloscope .. . . . . . . . . . . . . . 164 
1117B Testmobile, Oscilloscope ............... 164 
1120A 500 MHz Active Probe ................ 157 
1l21A AC Probe ........................ 425 
1122A Probe Power Supply ................. 159 
IJ24A 100 MHz Active Probe ........... 157 
! 125A 250 MHz Impedance Converter Probe 158 
1200A & B Dual Channel Oscilloscopes, 

100 "V/div ...................... 154 
1201A & B Dual Channel Storage 

Oscilloscopes,IOO"Vidiv ............ 154 
1205B Dual Channel Oscilloscopes, 

5 mV /di" .......... . .............. 154 
1220A Dual Channel Oscilloscope, 15 MHz ....... 152 
1221A Single Channel Dscilloscope, 15 MHz ...... 152 
1222A Dual Channel, Delay Line 

Oscilloscope, 15 MHz ................... 152 
12Z3A Dual Channel, Variable 

PersistencejStorage Oscilloscope, 15 MHz ..•.••. ISO 
1230A Logie Trigger ...................... 102 
I304A 32 cm. (13 in.) Display ................ 176 
l310A 48.3 cm (l9 in.) Display ............... 173 
1311A 35.6 cm (14 in.) Display .............. 173 
1317A 43.2 cm (17 in.) Display ......... 173 
1321A 53.3 cm (21 in.) Display ........... 173 
1332A High Resolution Display ............ 168 
1333A High Resolution Medical Display .......•.. 168 
1335A High Resolution Siorage Display ......... 168 
1430C Sampling Head, 18 GHz for 1811A ........ 144 
I600A 16 Bit Logic State Analyzer .............. 96 
1600S Logic State Analyzer System ............. 96 
1607 A 16 Bit Logic State Analyzer . . . . . . . . . . . . 96 
1620A Pattern Analyzer ................... 100 
1645A Data Error Analyzer ................. 490 
1645S Data Transmission Test Set ............. 490 
1700 series Oscilloscopes ................... 116 
1703A Portable St orage Oscilloscope, Delayed 

Sweep .......................... 128 
1707B Portable Delayed Sweep Oscilloscope. 

75 MHz .......................... 128 
1707B Option 300. 50 MHz ................. 129 
1710B Dual Channel Oscilloscope, 200 MHz ....... 120 
1712A Dual·Delayed Sweep Dscilloscope, 

200 MHz ........................... 120 
1720A Oscilloscope, 275 MHz ................ 116 
1722A 275 MHz Oscilloscope. Direct Rell.dout 

of volts and time ....................... 116 
1740A 100 MHz Oscilloscope, Trigger View ....... 122 
1741 A lOOMHz Oscilloscope, Variable 

Persistence/Storage, 
Third-Channel Trigger View ..•••..•..•..•.. 122 

180lA Dual Channel Vertical Amplifier. 
50 MHz .............. ... . . . . 138 
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MODEl NUMBER INDEX 
New produet listings are printed in bold face type 

1803A Differentiai DC Offset Amplifier .......... 138 
1804 Four Channel Vertical Amplifier, 

50 MHz . . . . . . . . . . . . .. . ........ 140 
1805A Dual Channel Vertical Amplifier, 

100 MHz ........................... 137 
1806A iOO Il V Dual Channel Differentiai 

Amplifier ........................... 138 
1807A Dual Channel Vertical Amplifier, 

35 MHz ............................ 138 
IS08A Dual Channel Vertical Amplifier, 

75 MHz ............................ 137 
1809A Four Channel Vertical Amplifier, 

iOO MHz ........................... 140 
18JOA 1 GHz Dual Channel Sampler ........... 144 
1811A 18 GHz Sampler .................... 144 
IS15A & B TDRISamplers ................. 146 
IS16A Sampling Head. 4 GHz ............... 146 
1817A Sampling Head 12.4 GHz .............. 146 
181SA Time Domain Reflectometer, 170 ps tr ...... 146 
1820C Time Base ........................ 142 
1821A Time Base/Delay Generator ............ 142 
1825A Time Base and Delay Generator .......... 143 
1900A Pulse Generator Mainframe ............. 296 
1905A Rate Generator Plug-in ............... 299 
1906A Rate Generator Plug-in ............... 299 
1908A Delay Generator Plug-in ............... 299 
1909A Delay jGate Generator Plug-in ........... 299 
1915A Variable Transition Time Output 

Plug-in ............................. 297 
1916A Variable Transition Time Output 

Plug-in ............................. 297 
1917A Variable Transition Time Output 

Plug-in ............................. 297 
1920A Pulse Output Plug-in ................. 297 
1925A Word Generator Plug-in ............ 298 
1930A PRBS Binary Sequence Generator 

Plug-in ............................. 298 
2000 
2000 Multi-TerminaljRJE Computer System ...... 547 
2102A Memory System for 21MX Computers ...••.. 537 
2108K Board for 21 MX K-Series •...••.....•.• 537 
2109A, 2113A Processors for 21 MX E-Series 

Computer ..... ...••••...........••.• 536 
2123A, 2124B, 2125A DISComputer ............ 537 
2300B RTE-B Real Time BASIC Software ........ 552 
2300c RTE-C Memory Based Real Time 

Operating System Software .......... < • < ••• 552 
2607 Aline Printcr . . . . . . < • • • < • • • • • • • • < • • • 547 
2460A (sec 2640B) 
2640B Interactive Display Terminal ..•.••.•..••. 541 
2640C Cyrillic Display Terminal ....•.•....•.•. 543 
2640N Oanish/Norwegian Display Terminal ..••...• 543 
2640S Swedish /f«innish Display Terminal ....••.•• 543 
264IA APL Display Terminal ...............• 543 
2645A Oisplay Station ....•.•....•.•....... 542 
280lA Quartz Thermometer ........ < •••••••• 560 
2802A Digital Thermometer ............... 57. 562 
2811B Quartz Pressure Gauge ............ < ••• 557 
2850 Quartz Tem perature Probes . < ••••• < • • • • • < 560 

3000 
3000CX Mini Datacenters sec HP 3000 Series 

II Systems ........................... 548 
HP 3000 Series Il Systems •••.•.••••••..•.•• S48 

3040A Network Analyzer ................... 413 
3042A Network Analyzer .......... < •••••••• 414 
3044A Automatic Spectrum i\nalyzer ........... 447 
3045A Automatic Spectrum Analyzer ........... 448 
3051 A Programmable Data Logger .•.•..•...•.•• 70 
3052A Automatic Data Acquisition System ...••...• 71 
3200B VHF Oscillator .... < ••••••• < • < •••••• 348 
3310A Function Generator ........ < •••••• 313.403 
3310B Funetion Generator ............... 313, 403 
331 lA Function Generator ............... 311,401 
3312A Function Generator ............... 312,402 
3320A Frequency Synthesizer ................ 316 
3320B Frequency Synthesizer ........... 317 
3320C Level Generator .................... 506 
3330B Automatic Synthesizer ... < •••••••• 318 
3350A Laboratory Automation Systems .......... 566 
3352A Laboratory Data System (sec 3350A) ...... < 566 
3380A Reporting Integrator ................. 570 
3400A RMS Voltmeter ..................... 41 
3403C True RMS Voltmeter ........... < •••••• 58 
3406A Broadband Sampling Voltmeter ......... < .42 
3435A Digital VoItmeter ••.•.••.......•..•.• 52 
3437A System Digital Voltmeter •..•...•.•....•. 60 
3450B Multi-Function Meter < •••••••••••••••• 62 
3455A Digital VoUmeter ...•.•........ .•..•. 62 
3465A Digital Multimeter .. < ••••••••• < ••• 54 
3465B Digital Voltmeter ••.....•..•..•...•.. 54 
3470A Digital M ultimeter ................... 56 
3476AjB Digital Voltmeter ............ _ ...... 50 
3490A Multimeter <. < ••••••••••••••••••••• 66 
3495A Scanner ..................... . ... 69 
3550B Communications Test Set .............. 502 
3551A Transmission Test Set ........... < •••• 496 
3552A Transmission Test Set ................ 497 
35558 Transmission & Noise Measuring Set ..... < • 498 
3556A Psophometer ...................... 498 
3575A Gain/Phase Meter ......... . ...... 416 
3580A Spectrum Analyzer .................. 450 
3581A Wave Analyzer ........... < ••••••• < < 446 
3581C Selective Voltmeter ...... < •••••• < •••• 494 
3590A Wave Analyzer ...... < •••••••••••••• 508 
3591A Selective Voltmeter ...... . ........ 508 
3594A Sweeping Local Oscillator Plug-in ......... 508 
3702B IF IBB Receiver (70 MHz IF) ........... < 510 
3710A IFIBB Transmitter (70 MHz IF) .......... 510 
3720A Spectrum Display ................... 472 
3721 A Correlator ........................ 472 
3722A Noise Generator ............. < •••• < • 473 
3730A Down Converter: RF to IF .. < •••••••••• 510 
3743A IF Amplifier ....••••............... 512 
3744A BB Sweeper Accessory ..... < •••••••••• 512 
3745A Selective Level Measuring Set (CCITT) 504 
3745B Selective Level Measuring Set (BELL) ...... 504 
3750A Attenuator: 75Q ....... < • • • •••••• 510 
3760A Data Generator ............... < • 304, 516 
3761A Error Detector ............. < ••••••• 516 
3770A Amplitude/Delay Distortion Analyzer ...... 492 
37708 Telephone Line Analyzer ....•...•.....• 492 

3780A Pattern GeneratorfError Detector ......... 518 
3790A IF/BB Transmitter (140 MHz IF) ......... 513 
3792A IF IBB Receiver (140 MHz IF) ........... 513 
3964A Instrumentation Tape Recorder .••...•••.. 230 
3968A Instrumentation Tape Recorder ••....••.•. 230 
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4000 
4204A Oscillalor ........................ 308 
4260A U niversal Bridge ..................... 77 
4261A Digital LCR Meler .....•••....•..•.•. 79 
4265B Universal Bridge .......... . ........ 78 
4270A Automalic Capacitance Bridge ............ 86 
4271A Digital LCR Meler , ... ,.,.,., ...... ,.81 
4272A 1 MHz Prcscl Capacilance Mclcr •••.••.••. 83 
4282A Digital H igh Capacitanee Meler ...... , .... 84 
4328A Milliohmmeter ......... . .......... 75 
4329A High Resistance Meter ................. 76 
4332A LCR Meter .... , .. " .. ,.,.,., .. , ... 74 
4333A Distortion Analyzer ............. , .... 441 
4342A Q Meter .......... , ............... 88 
4350A & B High Capacitance Meler. ." .. , ... , .. 87 
4436A Attenuator ................. , ...... 89 
4437 A Attenuator ..... , , , . , . , . , ... , , , . 89 
4440B Decade Capacitor .. . , . , . , ......... 89 
4S00A Vector Impedance Meler ............... 90 
4815A Veetor Impedance Meler ...... , ....... 90 
4940A Transmission Impairment Measuring 

Set ............................... 500 
4942A Transmission Impairment Measuring Set .•.•• 500 

5000 
5000A Logie Analyzer , .................... 101 
501lT Logie Troubleshooting Kit .... '., ...... 108 
50lST Logie Troubleshooting Kit ............. 108 
5021A Logic Troubleshooting Kit •...•.•.•..... 108 
5022A Logic Troubleshooting Kit •...••.••...•. 108 
5023A Logic Troubleshooting Kit •...•...•...•. 108 
5035A Basic Logie Lab .', ........ , ... , .... 110 
5035T Logie Lab .. ,.,., ..... ,........... III 
5045A Digital IC Testcr .....•....•.......... 91 
5050B Digital Recorder .,., .............. ,. 234 
5055A Digital Recorder ...... " ............. 233 
5060-serics Rack Frames and Adapters .•...•..... 485 
K02-5060A Slandby Power Supply ............. 277 
5061A Cesium Bearn Frequency Standard ........ 268 
5061A with Option 004 Tube .............. ,. 269 
E21-506IA Flying Clock (Cesium) ............. 269 
5062C Cesium Beam Frequency Reference ..... 268, 270 
5065A Rubidium Frequency Standard ........ 268, 271 
E21-5065A Portable Rubidium Time Standard 27\ 
5085A Standby Power Supply ... , ............ 277 
5087 A Distribution Amplifier ................ 276 
5150A Thermal Prin ter .................... 232 
5245L Electronic Cou nIer .................. 242 
5248L Eleetronic Counler .................. 242 
5253B Frequeney Converter Plug-in ,., ... , 244 
5254C Frequency Converter Plug-in ...... , ..... 244 
5255A Frequency Converler Plug-in ............ 244 
5256A Frequency Converter Plug-in ,.,... 244 
5257 A Transfer Oseillalor Plug-in ., ... , ... , ... 244 
526JA Video Amplifier Plug-in ....... , ... , ... 245 
5262A Time (nlcrval Plug-in ............. , ... 244 
5265A Digital Voltmeler Plug-in ...... 245 
5267A Time (nterval Plug-in ... . ......... 245 
5300A Counter Mainframe .... . ......... 252 
5300B Counter Mainframe .... . ......... 252 
530JA JO MHz Counler Module .............. 255 
5302A 50 MHz Universal Counter Module ........ 255 
5303B 500 MHz Counter Module ............. 256 
5304A Timer ICounter Module ............... 256 

5305A 1100 MHz Counler Module (sec 5305B) 
5305B 1300 MHz Counter Module ......•.•...• 257 
5306A Digital Multimeter ICounter ...... 257 
5307A Frcquency Counter Module ............. 258 
5308A Timer Counter Module ............... 258 
53 JOA Battery Pack Module ..... , ...... ,.. 260 
5311 B Dîgîtal-to-Analog Converter ........ 259 
5312A ASCII Converter ............... 259 
5326A U niversal Counter ..... , . . . . . . . 251 
5126B Universal Counter/Digital Voltmeter . 251 
5327 A U niversal Counter ... , . . . . . . . . . 251 
5327B Universal Counter/Digital Voltmeter . 251 
5328A Universal Counter . . . . . . . . . . . . . . . 246 
5340A Microwave Frequency Counter .... 262 
534 J A Microwave Frequeney Counter .... 263 
5345A Electronic Counter ........... 238 
5353A Channel C: Plug-in for 5345A 241 
5354A 4 GHz Frequeney Converter ............ 241 
5360A Computîng Counter . . . . . . . . . . . 243 
5363A Time Interval Probes ................. 264 
5375A Computing Counter Keyboard .... ,., .... 243 
5379A Time Interval Plug-in ................. 243 
5381 A Frequency Counter ............... , .. 261 
5382A Frequency Counter ....... , ... ,.' .. ,. 261 
5383A Frequeney Counter .................. 261 
5390 A F requency StabiIity Analyzer ...••.•.•••. 468 
5425A Digital Vibration Test Control System ••••••• 471 
5451B Fourier Analyzer ................... 470 
54518 Option 350 Vibralion Control System .•••••• 471 
550lA Laser Transducer ................... 558 
5526A Laser Interferometer ........... ,.,.,. 559 
5700A Laboratory Gas Chromatographs ......... 566 
5831A-9C Dual Flame Detector .............. 566 
5840A Reporting Gas Chromatographs .••.•.•.•.• 566 
5950B ESC A Spectrometer .................. 566 
5980A GC/Mass SpeClrometers ............... 566 
5981 El Mass Speclrometer (see 5980A) ......... 566 

6000 
6002A DC Power Supply ..•...•...••••••••. 191 
610lA DC Power Supply ................. 194 
6J02A DC Power Supply ................. 194 
6J04A DC Power Supply ................. 194 
6105A DC Power Supply ................. 194 
6J06A DC Power Supply . . . . . . . . . . . 194 
61 JOA-61 J6A DC Power Supplies ............. 194 
6128C-6131B Digitally Controlled Voltage 

Sources ....,...,................... 202 
6140A Digital Current Source ................ 202 
6177C DC Power Supply ................... 196 
6181C DC Power Supply ............ , .... ,. 196 
6186C DC Power Supply ..... . ............ 196 
6200B-6209B Power Supplies ....... ,........ 183 
6211A-6218A DC Power Supplies , . , ...... 182 
6220B DC Power Supply .. , ... , ... , ........ 184 
6224B DC Power Supply .. , ... , ... , ........ 184 
6226B DC Power Supply .. , ................ 184 
6227B DC Power Supply .. ,............. 192 
6228B DC Power Supply ................... 192 
6236A DC Power Supply ................... 182 
6237A DC Power Supply ................... 182 
6253A DC Power Supply ................... 184 
6255A DC Power Supply ................... 184 
6256B DC Power Supply ............. , ..... 186 
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6259B DC Power Supply """"',',""'" 186 
6260B DC Power Supply ,",',""',",",' 186 
6261 B DC Power Supply ""."",.,.. 186 
6263B DC Power Supply .,., ... ,.,.".,.,., 186 
6264B DC Power Supply """.".,.,.,.", 186 
6265B DC Power Supply """",.",."", 186 
6266B DC Power Supply , . , , , , , , , , , . , . , 186 
6267B DC Power Supply """"""".,." 186 
6268B DC Power Supply """"""""", 186 
6269B DC Power Supply """""""" .. , 186 
6271 B DC Power Supply ,.,.,.""".,.,.., 186 
6274B DC Power Supply "".""""""" 186 
628lA DC Power Supply """"""""", 184 
6282A DC Power Supply """""",."", 184 
6284A DC Power Supply " .. " ... ,.,.",." 184 
6285A DC Power Supply ",."""",."", 184 
6286A DC Power Supply """"""""", 184 
6289A DC Power Supply """"""""", 184 
6290A DC Power Supply """ , , , , , , , , 184 
6291A DC Power Supply """"""""" 184 
6294A DC Power Supply """"""""", 184 
6296A DC Power Supply """"" , , , , , , , 184 
6299A DC Power Supply , , , , , , , , , , , , 184 
6384A DC Power Supply """"""","" 183 
6427B DC Power Supply ".""""",'.'" 188 
6428B DC Power Supply "", .. ,.,.,." 188 
6433B DC Power Supply ",."".""""" 188 
6434B DC PowerSupply ,., .. ,. ,.",. 188 
6438B DC Power Supply , ... , . , . 188 
6439B DC PowerSupply " ",."", , 188 
6443B DC Power Supply """ , , , , , , , , , 188 
6448B DC Power Supply """"""""", 188 
6452A OC Power Supply ....•.•...•........ 190 
6453A DC Power Supply """"""""", 188 
6456B DC Power Supply """."""""" 188 
6459A DC Power Supply "",.""""",. 188 
6464C DC Power Supply """",."""", 188 
6466C DC Power Suppl y "" .. """"" 188 
6469C DC Power Supply """"""""", 188 
6472C DC Power Supply ",."""""."" 188 
6475C DC Power Supply , , , , , , , , , , , , , 188 
6477C DC Power Supply """."".""", 188 
6479C DC Power Suppl y , , , , , , , , ' , , , , , , 188 
6483C DC Power Supply """"""""", 188 
6515A DC Power Supply , , , , , , , , , 193 
6516A OC Power Supply ,,"" ' , , , , , , 193 
6521A DC Power Supply """ , , , , ' , , , 193 
6522A DC Power Supply , , , . , , , , , ' , , , , , , , 193 
6525A DC Power Supply ".,."""""",. 193 
6823A DC Power SupplY/Amplifier """"",. 197 
6824A DC Power Supply 1 Amplifier .",.""", 197 
6825A DC Power Supply 1 Amplifier 197 
6826A OC Power Supply 1 Amplifier ",.'" 197 
5827 A DC Power Supply 1 Amplifier """"",. 197 
5920B AC/DC Meter Calibration """""" 321 
6940B Multi-Programmer , , , , , , ' , , , , , , 532 
5941B Multi-Programmer EXlender , , , , , " 532 

7000 
7004B X-Y Recorder 
70lOA X-Y Recorder 
7015A X- y Recorder 
7034A X-Y Recorder 
7035B X-Y Recorder 

, , , , , , , , ' , , , , , , , , , , , , 206 
"'" ""."",,209 

. , , . , , , , , , , , , , , ' . , . , , 209 
" " . " " " 206 

, ... , , , , , , , , , , , , . , 208 

7040AX-Y Recorder """"",,210 
704IA X-y Recorder , , , , , , , , , , , , , , , , . 210 
7044A X -y Recorder ."""""".""", 212 
7045A X-y Recorder """""",.""", 212 
7046A X-y Recorder """"",."""", 211 
7047A X-Y Recorder "",."", . , . , , 213 
7100B Strip CharI Recorder, 2 Pen ".,.,.,."" 216 
710IB Strip Ch art Recorder, 1 Pen """"",., 216 
7123A Strip Chart Recorder .",.""""" .. 218 
7127A Strip CharI Recorder. 1 Pen ",.,., .. ", 216 
7128A Strip Chart Recorder, 2 Pen "."",.,.' 216 
7130A Strip CharI Recorder, 2 Pen , . , , . , , .. , 220 
713IA Strip Chart Recorder. 1 Pen """",.,. 220 
7132A Strip Chart Recorder, 2 Pen , , , , , , , 221 
7133A Strip Chart Recorder, 1 Pen .'""."", 221 
7143A Strip Chart Recorder ."",.".,., ., 218 
7155B Portable Strip Ch art Recorder , , , , , , , , 222 
7202A Graphie Piotter " .... ,.,.",.",,'. 214 
n03A Graphie Piotter ' , . , . , , , , , , 214 
72IOA Digital Piotter ,."" .. ",.,.,."",215 
7260A Optical Mark Reader ",.,.",.",.", 545 
7261A Optical Mark Reader ,."."".,."", 545 
7402A 2-Channel Oscillographic Recorder , .. "", 223 
7404A 4-Channel Oscillographic Recorder ".,.,., 224 
7414A 4-Channe1 Oscillographic Recorder """" 226 
7418A 6 to 8 Channel Oscillographic Recorder . , , , 226 
7562A Log Voltmeter/Converter .. , .. """",,43 
7563A Log Voltmeterl Amplifier , , ' , , . , , . , , ,43 
7670A Automatic Sampler "."" 566 
7702B 2-Channel Oscillographic Recorder .",., 226 
7900A Disc Drive ."", .. ", 539 
7905A Disc Drive , , . , , , . , , , , .... , , 539 
7970 series Digital Magnetic Tape Subsystem .. ,.,. 540 
7970 BlE Magnetic Tape Units .""""""" 540 

8000 
8oo2A Pulse Generalor 
8004A Pulse Generator 
8oo5B Pulse Generalor 
8006A Pulse Generator 
8007B Pulse Generalor 
8008A, sec 8082A 

, , . , . , . , . , . , . , , 293 
.. , , , . , , , . ' .. , , , . 293 

, , , . , , , . , , , , , , , , . 292 
, ".",."""" . IDI 
, , , , , , , , , , , ' , , , , , , , , ~l 

8010A Pulse Generalor """,."",.,., .. , 294 
80 Il A Pulse Generator .""""", .. ,.",. 286 
80128 Pulse Generator ""."""""",., 287 
8013B Pulse Generalor ,.,.", .. ,.,.,.,.,., 287 
80lSA Pulse Generalor ",.",., 288 
8016A Pulse Generalor ",.""",.,....,., 302 
8080A Mainframe ... ,., •.• ,., •...•..... , 281 
8081A Repetition Rate Generator, 300 MHz .... , .. 285 
8082A Pulse Generator ",.""."", "", 290 
8083A Output Amplifier, 300 MHz , ..... ' ... , .. 282 
8084A Word Generator, 300 MHz .... ,., ...... 283 
8091A Repetition Rate Generator, 1 GHz ....... ,. 285 
80nA Delay GeneratorjFreq, DMder ".,. _ .•. , . 284 
8093A Output Amplifier, 1 GHz " .• ,., ...... ,. 282 
8403A Modulator ., .. ,."".""",., ... 349 
8404A Leveling Amplifier .".",.,."",." 369 
8405A Veclor Voltmeter , , , . , , .. , , . , . 426 
8406A Comb Generator " .. ,.,.,.", .. ,.,. 467 
8407 A Network Analyzer , . , . , . , . , , , , . , . 424 
8410B Network Analyzer Mainframe , .. ",.,." 430 
8410S series Network Analyzers .",."""", 427 
8411A Harmonie Frequency Converter ."".", 430 
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8412A Phase-Magnitude Display ........... 424,430 
8413A Phase Gain Indicator ................. 430 
8414A Polar Display .................. 424,430 
8418A Auxiliary Power Supply ............... 430 
8430A series Bandpass Fillers ................ 399 
8443A Tracking Generator .................. 460 
8444A Tracking Generator ............... 462, 465 
8444A Option 058 Tracking Generator .......... 454 
8445B Automatic Preselector ................ .464 
8447 series Amplifiers ................... 31,467 
8470A Coaxial Crystal Detector .............. 394 
8470B Coaxial Crystal Detector ............... 394 
8471 A Coaxial Crystal Detector .............. 394 
8472A Coaxial Crystal Detector .............. 394 
8472B Coaxial Crystal Detector ............... 394 
8477A Power Meter Calibrator ............... 377 
8478B Coaxial Thermistor Mount ............ 377 
8481A Power Sensor ...................... 374 
8481H Power Sensor .......... 374 
8482A Power Sensor ................... 374 
8482H Power Sensor .................. 375 
8483A Power Sensor ................... 375 
8484A Power Sensor . . . . . . . . . . . . . . . . . . . 375 
8491 series Coaxial Fixed Attenuators ......... 385 
8492A Coaxial Fixed Attenuator .............. 385 
8493 series Coaxial Fixed Attenuators ........... 385 
8494 series Coaxial Step Attenuators ............ 386 
8495 series Coaxial Step Attenuators .. . . . . . . . .. 386 
8496 series Coaxial Step Attenuators .. . . . . . . . .. 386 
8502A & B Reflection Transmission Bridges ....... 420 
8503A & B S-Parameter Test Sets ............. 420 
8505A Nelwork Analyzer . . . . . . . .. . ........ 418 
8507A Automatic Network Analyzer ........... 422 
8542B 18 GHz AulomatÎc Network Analyzer ...... 555 
8552A Spectrum Analyzer-IF Section .......... 457 
8552B Spectrum Analyzer-IF Section .......... 457 
8553B Spectrum Analyzer, Tuning Section ........ 460 
8554B Spectrum Analyzer, Tuning Section •....... 462 
8555A Spectrum Analyzer, Tuning Section ...... " 464 
8556A Spectrum Analyzer, Tuning Section .. ,."" 458 
8557A Spectrum Analyzer """, .. , .. , .. 149,452 
8558B Spectrum Analyzer .... , .. , .... , .. 149,454 
8580B Automatic Spectrum Analyzer ., ... , ..... 555 
8600A Digital Marker ... , ....... , . , .. , , 354,425 
860IA Generator/Sweeper ... , ... , .. ,., .. 354,425 
8614A Signal Generator """"" .. , , . , 345 
8616A Signal Generator .... "., ........... 345 
8620 system Sweep Oscillators ..... , .. , . , ..... 355 
8620C Sweeper Mainframe .', ....... , ....... 356 
8621 B M ultiband Sweeper Drawer .. , ... ,., .... 364 
8640A AM/FM Signal Generator .. , , , , .... 335 
8640B AM/FM Signal Generator ., .... , 335 
8640A & B Option 002, AM/FM Signal 

Generators ... "" .... , .... ,." 335 
8640B Option 004, Avionics Signal Generator 338 
8640M Signal Generator .', .. , ............. 339 
8654A Signal Generator , , . , .. , ... , .... 340 
8654B Signal Generator ... , ...... , , . , .... , . 340 
8655A Synchronizer /Counter , . , .. , .... 340 
8660A Synthesized Signal Generator .,." .. , .... 328 
8660C Synthesized Signal Generator .. 328 
8671 A Microwa.e Frequency Synthesizer __ • _ .•.• , 334 

8672A Synthesized Signal Generator •.••.•...•.• 332 

8690B Sweep Oscillator ,....,..,......,.". 366 
8691B-8695B RF Units (PIN leveled BWO) 

for 8690B ... , .. ', ........ , ..... ,... 367 
8691A-8697A RF Units (Grid Leveled BWO) 

for 8690B ,., .... ".,., ...... " .... , 367 
8698B, 8699B Solid Stale RF Units for 8690B ".,. 367 
8705A Signal Multiplexer for 8690B .. , .. , ...... 369 
8706A Control U nit for 8690B ........... '. " . 369 
8707A RF Unit Holder for 8690B ... ,., ....... 369 
8709A Phase-Iock Synchronizer .,.,., ......... 369 
8717B Transistor Bias Supply .. , ...... , ...... 432 
8721 A Coaxial Directional Bridge ......... , ... 425 
8731-8735 series PIN Modulators .............. 349 
8740A Transmission Test Unit """ .. , .. ,.,. 432 
8741 A Renection Test Unit ... ,., .... ,." 432 
8742A Renection Test Uni! ..... , ........... 432 
8743A Renection/Transmission Test Unit .... ",. 431 
8745A S-Parameter Test Set ..... "., ... ", .. 431 
8746B S-Parame!er Test Set , .. ,.,."., .. ,.,. 432 
K & R 8747A Waveguide 

Renection/Transmission Test Units .,., .. , .. ,. 433 
X & P 8747A Waveguide 

Reflection/Transmission Test Units .... , .. ,.,. 433 
8755 Frequency Response Test Sets , .... ,.", .. 404 
8761A & B Coaxial Switches ........ , 401 
8801 A Low Gain Preamplifier , ... ,., ..... , 227 
8802A Medium Gain Preamplifier 227 
8803A High Gain Preamplifier , , .... , ..... 227 
8805A Carrier Preamplifier , , ' ....... , , 227 
8805B Carrier Preamplifier .. ,., ........ ' .. , 227 
8806B Phase Sensitive Demodulator ... , ........ 228 
8807A AC/OC Converter ." .. ,."",..... 228 
8808A Logarithmic Preamplifier . , . , .. , . , . 228 
8809A Signal Coupler ,., ............ ,., ... 228 
8820A OC Bank Amplifier ..... ',." ... ,." 229 
8821A OC Bank Amplifier ", ... .' ..... , .... , 229 
8900B Peak Power Calibrator ........ ", ... " 377 
8950A Automatic Trsnsce;.er Test System •. _ ... _ .• 486 

9000 

9500 series Automatic Test Systems ........ " .. 554 
95100 Automatic Test System . , ' , .. , .. , . , 554 
9571A Digital Test Station .•••......•.•••• " 553 
9600 Measurement and Control Systems , ........ 549 
9602A Automatic Measurement & Control 

System ', .. ",." .. , .. " .. ",." 549 
9603A Automatic Measurement & Control 

System ... ' ... ,.' .... , ... " ... ", ... 549 
9603R Remote Measurement & Control 

Systems '.".,." .... " ............. 549 
9604A Automatic Measurement & Control 

System ", ......... , ................ 549 
9611A Industrial Measurement & Control 

System ." .. ,., ..... ".,' .... " .... ' 549 
9611R Remote Measurement & Control 

Systems ., ..... , .............. , .... , 549 
9640 Automatic Measurement & Control 

System _ .. _ .•••••.•. , _ . ____ . _ ..•.•.• 550 
9700A Distributed Systems Central , ........... 551 
9815A Programmable Calculator .... , .. , ...... 527 
9825A Programmable Calculator •• _ ••••.. _ ••.• 528 
9830A Programmable Ca\culator .... , .... , .... 529 
98308 Programmable Calculator .. _ ..•.••..•.• 529 
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MODEl NUMBER INDEX 
New productlislings are printed in bold face type 

9862A X- Y Piotter ....................... 531 10251 AMOS Trigger Probe ... . . . . . . . . . . 102 
9863A Tape Reader ...................... 530 10252A ECL Trigger Probe ................. 102 
9864A Digitizer ......................... 530 10253A Card Reader for 1600A Logie State 
9865A Tape Cassette ............... 530 Analyzer •.• ,.,......... .•.••••....... 99 
9866A Thermal Prin ter . . . . . . . . . . 531 10254A Serial-to--Parallel Converter ., ........ , .. 100 
98668 Thermal Printer .""..." _ , , , , , , • , , 531 10352B Graflok Back ..................... 162 
9868A 1/0 Expander ..................... 530 10353A Pack Film Back ................. 162 
9869A Hopper Ca rd Reader ..... . .. 530 10355A Camera Bezel Adapter ............... 162 
9870A Card Reader ...................... 530 10356,\ Camera Bezel Adapter ........... 162 
9871 A Character Impact Prin ter .............. 527 10358B Camera Carrying Case . . . . . . . . . . . 163 
9878A 1/0 Expander , ........•........... 530 10360A Camera Bezel Adapter . . . . . . . . . . 162 
9880B Mass Memory .................. 529 10361 A Camera Bezel Adapter .............. 162 
9881 Aline Prin ter Subsystem ................ 531 10362A Camera Bezel Adapter ............. 162 
9882A CRT Subsystem .................... 531 10363A Camera Bezel Adapter ............... 162 
9883.1\ High Speed Tape Reader Subsystem ....... 530 10366B Camera Bezel Adapter .......... 162 
9884.1\ Tape Punch Subsystem ................ 530 10367A Camera Beze! Adapter ............... 162 
9885M/S Flexible Disk Drive . _ .............. 528 10369A Camera Bezel Adapter ...... 162 

10370A Camera Bezel Adapter ............... 162 

10000 10371A Camera Bezel Adapter ............. 162 

lOOOIA 10:1 Di,ider Probe. . . . . . . . . . . . . 156 
looolB 10:1 Divider Probe .................. 156 
l0002A 50: 1 Divider Probe .................. 156 
lOoo2B 50:1 Divider Probe . . . . . . . . . . . 156 
10003A 10: 1 Divider Probe . . . . . .. 156 
10004D 10: 1 Divider Probe ...... . ...... 156 
10005D 10: 1 Divider Probe ............ 156 
lOoo6D 10: 1 Diyider Probe ................. 156 
loo07B LI Probe ...................... 47,156 
loo08B 1: 1 Probe ...................... 47, 156 
10011 B BNC Adapter Tip ....... . ..... 156 
lool3A 10:1 DiyiderProbe .................. 156 
lool4A 10: 1 Divider Probe ................ 156 
10015A 10:1 Divider Probe .................. 156 
10016B 10: 1 Divider Probe ............... 156 
10017A Miniature Divider Probe •... , ..•...... 156 
10020A Resistance Diyider .................. 157 
100ZlA Miniature 1:1 Probe .•.•....•.•.•.•.• 156 
loo22A Miniature 1:1 Probe ... ,., ........... 156 
loo24A IC Test Clip ..•.• ", .•...... , ..... 159 
10034A Probe Ground Lead Kit .,.... 159 
loo35A Probe Tip Kit ..................... 159 
loo36A Probe Tip Kit ........ . ....... 159 
loo37A Probe Tip Kit ..................... 159 
10looB 100 ohm Feedthrough Termination ....... 159 
10lOOC 50 ohm Feedthrough Termination ........ 159 
10102A RFI Screen, 1703A. 1707B ............. 160 
IOI00A Viewing Hood. 1703A-I722A ... 160 
10106A Camera Bezel Adapter . . . . . . . . 162 
IOIIOA BNC Male to Dual Banana Post ....... 381 
101 liA Shielded Banana Plug to BNC Femalc 381 
10113A Triple Banana Plug to Dual BNC 

Female ........ . ................... 381 
10115A Blue Contrast Filter (1703A-I722A) ....... 160 
10116A light Shield (1220A, 1221A, J222A) ....... 160 
IOU7A Panel Com (1220A. 1221A. 1222A) ,., .... 153 
101l9A Rack Mount Kit (1220A. 1221A. 

U22A) .,.,.,.".,.""" •...... , ... 153 
10140A Viewing Hood (1 740A, 1741A) ........ 160 

10372A Camera Bezel Adapter ............... 162 
10374/\ Camera Carrying Case . . . . . . 163 
10375A Camera Bezel Adapter 162 
10376A Camera Bezel Adapter ............. 162 
10387A Interface, Type 303 Modems (1645A) ...... 490 
10388A Interface, CCITT V35 (1645A) .. . ... 490 
10389A Interface, Breakout Box (RS-232C) 

(l645A) . . . . . . . . . ... 490 
10407B Plug-in Extender (ISO system) .......... 160 
10475A 3 in. Drawer for 11I7B ....... . .. 165 
10476A 8 in. Drawer for 1I17B ............... 165 
10491 B Rack Mount Adapter. 1700 series. 

1600A .............. . ............. 160 
10501A Cable.. . ................... 40. 480 
10502A Cable ........................ 40,480 
10503A Cable ........................ 40.480 
10511 A Spectrum Generator ... . . . . . . 350 
10514A Double Balanced Mixer ........ . 350 
10519A Accessory ........... . .40,480 
10525-60012 Tip Kits .............. 103 
10525T, 10525H & 10525E Logic Probes ...... 103 
10526T Logic Pulser ............. 104 
10528A Logic Clip .................. 106 
10529A Logic Comparator .................. 107 
10533A l'rinter Interface .... . .......... 252 
10534A Double Balanced Mixer , ............. 350 
10536A Plug-in Adapter for 5360A ............. 243 
10541A Reference Boards .................. 103 
KOI-I 0541 A Preprogrammed Reference 

Boards . . . . . . . . . . . . . . . . . 103 
10544A Component Oscillator ............... 275 
10548A Service Kit for 5300 series ............. 252 
10590A Plug-in Adapter for 5345A ............. 241 
10631A, B & C HP-lB Cables ................. 25 
10638A Degausser (Cesium Std.) ....... . 269 
!0653A, B & C High Performance Cesium 

Beam Tube RetroJït Kits ........... . ... 269 
!OSIOA & BLED Clock Kits ................ 269 
10855A Prcamp .... " .•. , ......•... ,., •• 265 

10176A Viewing Hood .................... 160 
10178A Mesh Contrast/RFI Filter ............. 160 
10190A light Shield (182) .................. 160 
10233A Cable, 1645A to 5055A or 5150A ......... 491 
102351\ Interface Cover for 1645A ............. 490 

11000 
lIooOA Cable .......................... 4S0 
1 100 J A Cable ......... . . . . . . . . . . . . . . . 4S0 
1 loo2A Test Lead ....................... 480 

10250A TTL Trigger Probe .............. 102 1 J oo3A Test Lead ................... 480 
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1I021A Probe Accessories .................. 482 
1I035A Cable ......... . . . . . . . ..... 480 
1l036A AC Probefor 410C ........ . 482 
1I040A Probe Accessory . . . . . . . ..... 482 
1I042A Probe Accessory ......... . ..... 482 
Il 044A Probe Accessory . . . . . . . . .. . ..... 482 
1 1045 A OC Voltage Divider for 4lOC .. . ...... 482 
1I046A Carrying Case ....•.•.....•..•••... 485 
11047 A Probe Accessory ................... 482 
1I067A Test Lead Kit ..•.........•......... 47 
1I068A Soft Carrying Case ......•.•••........ 51 
11070 A/BIC Cable Assembly ....•...•..••..• 480 
1I075A & 1I076A Instrument Cases .......••... 485 
[1086A Cable .................. . ...... 480 
1I096B High Frequency Probe ................ 37 
11143A BNC to Clip Leads ............. . 480 
11202A S-bit ParallelljO Interface Ca rd ......... 531 
11203A BCD Input Interface Card ............. 531 
11205A Seriai Interface Card ................ 531 
11285A Data Communication Interface and ROM ... 531 
11297B Binary Synchronous ROM ............. 531 
11298B Interactive ROM ............... 531 
11456A Test Card for 3470 series ............... 56 
11457 A Rack Kit for 3470 series ........ . . 56 
11458A Strap for 3470 series .................. 56 
1 1473A-I1476A Current Probe Balancing 

Transformers ......... . ............. 483 
11500A Cable .......................... 480 
1150lA Cable .......................... 480 
11507A Output Termination ................. 350 
11508A Terminated Output Cable ........ 350 
11509A Fuseholder ...................... 350 
11511A Type N Short ..................... 398 
11512A Type N Short ..................... 398 
11515A Waveguide Adapter ....... . ...... 402 
11516A Waveguide Adapter ................. 402 
11517A Mixer. . . ................... 467 
11518A-11520A Waveguide Taper Sections ........ 467 
Il 524A A PC7 to N Adapter .............. 402, 481 
1 1525A A PC7 to N Adapter .............. 402. 481 
11531 A Test Plug-in for 8690B ............... 369 
11533A ApC7 to SMA Adapter ............ 402.481 
11534A ApC7 to SMA Adapter . . . . ..... 402.481 
11536A Probe Tee for 8405A .......... 426 
11540A Waveguide Stand .................. 402 
1 1 542A-I1548A Waveguide Clamps ........... 402 
11549A Power Splitter for 8405A .............. 426 
11565A A PC-? Short . . . . . . . .. . ... 398 
1 1 566A Air Line Extension ................. 402 
11567A Air Line Extension . . . . .. . ...... 402 
11570A Accessory Kit for 8405A ............ 426 
11581A Attenuator Set .................... 385 
11582A Attenuator Set ........... 385 
11583A Attenuator Set ................. .. 385 
11587A Accessory Kit for 8410 series ........... 433 
11588A Swivel Adapter .................... 402 
11589A & 1 1 590A Bias ~etworks ............. 433 
11599A Quick-Connect Adapter for 8745A ........ 433 
11600B Transistor Fixture ......... 431 
11602B Transistor Fixture .................. 431 
11604A Universal Extension for 8745A .......... 431 
1 1605A Flexible Mm for 8743A .............. 431 
11606A Rotary Air Line ................... 402 
11607A Sm ail Signal Adapter for 8745A ......... 433 

1 1608A Transistor Fixture ..... . · ........ 432 
11609A Cable Kit for 8410S .... . · ........ 433 
11650A Accessory Kit for 8410S · ........ 433 
11652A Reflection/Transmission Kit for 

8407A . . . . . . . . . . . . . . . . . . . . .. . ... 425 
11654A Passive Probe Kit for 8407 A ....... . ... 425 
11655A Impedance Probe for 8407A ............ 425 
11658A Matching Resistor for 8407 A ........... 425 
11661 B Extension Module for 8660A & C ....... 330 
11664A Oetector for 8755 .................. 407 
11665B Modulator for 8755 .............. 407 
11666A Renectometer Bridge for 8755 ......... 406 
1 1 667A DC-18 GHz Power Splitter ............ 406 
11668/\ 50 MHz High Pass Filter for 8755 ....... 406 
11678A Low Pass Filter Kit ................. 406 
11683A Range Calibrator .................. 373 
11687A Adapter, 50 to 75!l .............. 350 
11690A Frequency Doubler ................. 350 
116910 Coaxial Directional Coupler ............ 391 
116920 Coaxial Dual Directional Coupler ........ 390 
1 1 693A Limiter ......................... 467 
1 1 694A Matching Transformer. 50-75!l .......... 467 
11697A. B & C Band-pass Filters .............. 350 
1I708A 50 MHz Reference Attenuator , .•.. ,.,." 374 
11710A Down Converter ...... , .. , ..• ' •... ,. 339 
1 1 850A & B Power Splitters ................. 420 
11851A RF Cable Kit for 8505A ........... .. 421 
11852A 500/750 Minimum Loss Plld ••...•...•. 421 
11853A 50!l Type N Accessory Kil ............• 421 
11854A 500 BNC Accessory Kit •.•..•...•.•.•• 421 
11855A 750 Type N Accessory Kit ••........••• 421 
11857A Test Port Extension Cables for 8503A ...... 421 
1I858A Rigid Interconnect Adapter •..••••.•.•.. 421 

12000 
12531C Teleprinter Interface ............... 538 
12531D Terminal Interface .................. 538 
12551 B 16- Bit Relay Register ............ 538 
12554A \(i-Bit Duplex Register ............ 538 
12555B Digital to Analog Converter ............ 538 
12565A Microcircuit Interface ................ 538 
12587B Asynchronous Communications 

Interface ................ . 
12589A Automatic Dater Interface ... . 
12597 A 8-Bit Duplex Register ... . 
12604B Data Source Interface 
12618A Synchronous Communications 

538 
538 
538 
538 

Interface ......... . . . . . . 538 
12859A Direct Memory Access .......... 538 
12880A Display Terminal Interface ........ 538 
12889A Hardwired SeriaI Interface ............. 538 
1 2920B Asynchronous Multiplexer ........ 538 
12930A Universallnterface ...... . ....... 538 
12966A Buffered Asynchronous 

Communication 1 nterface ...... . 538 
12967 A Synchronous Communications 

1 nterface ............................ 538 
12968A Asynchronous Communications 

Interface ........................... 538 
12970A Magnetic Tape Subsystem ............. 540 
12971A Magnelic Tape Subsystem .......... 539,540 
12972A Magnetic Tape Subsystem ............ 540 
12977A Fast FORTRAN Processor 537 
1 2978A Writable Control Store ............... 537 
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MODEl NUMBER INDEX 
New produetlistings are printe<! in bold face type 

13000 
13037A Storage Control Unit ................ 539 
13064A Tape Degausser •............•.•.... 230 
13187A 16K \1emory \1odule ..•.•........... 536 
13215 A Power Supply .................... 539 
13231A Display Enhancements •••.•......••.•. 544 
13238A Terminal Duplex Register ••............ 544 
13245A Charaeler Set Generation Kil .•.....•... 544 
13250B Seriai Printer Interface ....•......•... 544 
13254A Video Oulpul Interface ...........•... 544 
13390A DlSCU!l5 . . . . . . . . . 539 
13515/\ Freque~cy Doubler Probe ...... 348 
14000 
14513A Rack Kit 3WH ............... 198 
14515A Rack Kit 5';ii"H .................... 198 
14521 A Rack Kit, Bench Series .............. 198 
14523A Rack Kit 3W'H .................... 198 
14525A Rack Kit 5W'H .................... 198 
14533B Poeket Programmer ........ . ..... 203 
14534A Pocket Programmer ...... ......... Z03 
14535A DCPS Interface Kit ....... . . . . . .. Z03 
14536A DCPS Chaining Cable ........... 203 
14539A DCPS to 21 MX Cable ............... 203 
14544A DCPS to PDP-8/1 Cable ......... 203 
14545A Casters ......................... 198 
16000 
16005A Probes .•...•.••.............•.•. 75 
16006A Probe ...........••.•...........• 75 
16007 A Test Leads •...•......•........•... 75 
16008A Resistivity CcII ........... . ........ 76 
16014A Series Loss Test Adapter .•••....•..•.•. 88 
16019A Test Fixture .•........••......•.... 74 
16022A Test Fixture ....................... 83 
16029A Test Fixture ...........•........... 78 
16033A Test Lead ..........•.•.•........ ,83 
16035A Test Leads ........•............... 87 
16036A Test Leads ........................ 87 
16037A Test Fixture ..•.••........•.••••... 85 
16038A Test Fixture ..............•........ 87 
16138A Test Leads .........•••......•.•... 74 
164I3A HP-lB Interface Kit ...•.•.••...•....• 85 
16462A Auxillary Capacitor •................. 88 
16470A Reference Inductors .................. 88 
16491A Camera 8ezel Adapter ......••.•...•.. 162 
17000 
17005A Chan Advance for 70048 Recorder ...... 207 
17012B Point Piotter .................. 207 
170 IZC Point PloHer . . . . . . . . . . . . . . . . .. 207 
17108A Time Base ................ 208 
17170A DC Coupler ............ . . . . . . . 207 
17171A DC Amplifier ................ 207 
17172A Time Base ........... . ........ 207 
17173A Null Detector ..................... 207 
11I74B DC Offset ................... 207 
!7175A Filter ......................... 207 
!7176A Scanner .................... 207 
17177A AC/DC Conver!er DC Preamplifier ....... 207 
17178A DC Attenuator .................... 207 
17400A High Gain Preamplifier ...... " ........ 223 
:740IA Medium Gain Preamplifier ............ 223 
7402A Low Gain Preamplifier ........... 223 
7403A AC Carrier Preamplifier ....... 223 
7404A DC Bridge Amplifier ................ 223 

17500A Multiple Span .................... 217 
1750lA Multiple Span .................... 217 
1 7502A Temperature Module ............. 217 
17503ASingieSpan ..................... 217 
17504A Single Span ...................... 217 
17505A High Sensitivity ......... 217 
17506A Single Span ... , .............. 217 
18000 
18019A Carrying Case ............ 540 
18641 A PR T T em pera tu re Probes 
18642A PRT Temperature Probes 
18643A PRT Temperature Probes 
18644A PRT Temperature Probes 
20000 

· . . . . . . . . . . .57 
· ............. 57 

....... 57 
· ............. 57 

20854A Timeshare BASIC "F" Software ......... 537 
20855A BASIC Control System Sortware ......... 537 
20856A Timeshare Basic "E" Software .......... 537 
24307B DOS-III Software .............. 537 
24337A Basic Analysis and Mapping Program 

Software ................. ,....... 537 
24342B Terminal Control System Software ........ 537 
24376B Image/2100 Software .......... 537 
24380A HP Remote Job Entry Software 

Package for BCS ............. . 
24383A Course W riting Facility ..... . 
243838 Course Writing Curriculum 

537 
537 

Conversion ......................... 537 

30000 
30130B 2780/3780 Emulation Subsystem for 

3000 CX ..................... . .. 547 
33300 series Step Attenuators ............... 388 
3331 IB/C Coaxial Switches ............. 401 
33320 series Coaxial Step Attenuators ........... 388 
33321 series Coaxial Step Attenuators ........... 388 
33322 series Coaxial Step A ttenuators ........... 388 
333308/C Coaxial Crystal Deteelors ......•.•... 394 
341l0A Carrying Case ...................... 47 
3411 lA High Voltage Probe .....•..•.....•..• 47 
34112A Touch-Hold Probe •.....•..........•• 47 
34702A M ultimeter ................... . . 56 
34740A Display . . . . . . . .......... 56 
34750A Display .......................... 56 
40000 
4350lB X-Ray System ..................... 570 
43804 X-Ray System ......... . ......... 568 
43805 X-Ray System ........... . ..... 568 
43807 X-Ray System .............. 588 
50000 
5930lA ASCII-Parallel Converter ..... 26 
59303A Digital·to-Analog Conver!er ............. 26 
59304A Numeric Display .................... 26 
59306A HP-lB Relay Actuator .,......... . .. 26 
59307A HP-lB VHF Switch ............. 26 
59308A HP-lB Timing Generator ............... 26 
59309A HP-lB Digital Clock ................. 26 
59310B Hp·IB Computer Interface ........... ..28 
59313A Analog-to-Digital Conferter .••.....•.••• 26 
59401 A Bus System Analyzer ................. 25 
59403A HP-I B Common Carrier Interface ......... 26 
59405A HP-lB Calculator Interface ............. 28 
59500A Multiprogrammer HP-lB Interface ........ 532 
59501A HP-lB Power Supply Programmer ......... 26 
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80000 
6tOOO Modular Power Supplies (OEM) .•........• 201 
61005C DC-to-DC Converter (single output) ...•... 201 
61315D DC-to-DC Conferter (triple output) .••...•• 201 
62000 & 63000 Modular Power Supplies (OEM) ...•• 200 
62005A-62048G Modular Power Supplies ......... 199 
62212A-62215G Dual Output Modular 

Supplies ............................ 199 
62605M ·62628J 200-600W Switching Power 

Supplies ..... , ...................... 199 
63005C 110 W Switching Power Supply .......... 199 
63312F Triple-output Switching Power Supply •.•••. 199 
63315D Triple-output Switching Power Supply 199 
69321B Multiprogrammer DIA Voltage 

Converter ........................... 534 
69325A-69328A Amplifier Control Cards ......... 534 
69330A Relay Output Card .... , ............ 534 
69331 A Digital Output Ca rd ................. 534 
69332A Open Collector Output Card ........... 534 
69335A Stepping Motor Control Card ........... 534 
693518 Voltage Regulator Card ••...••.•.•.••. 533 
69370A D/A Current Converter Card ....... , ... 534 
69380A Breadboard Output Card .............. 534 
69421A Voltage Monitor Card ............... 534 
69430A Isolated Digital Input Card .,., ........ 534 
69431A Digital Input Card .................. 534 
69433A Relay Output With Rcadback Ca rd ....... 534 
69434A Event Sensc Card .................. 534 
69435A Pulse Counter Card , ....... " ...... , 534 
69436A Process 1 nterrupt Card .,., .. ,.,."". 534 
69480A Breadboard Input Card .' ........ "", 534 
69500A U nloaded Resistance Output Card ,." .... 534 
69501A-69513A Power Supply Control Cards ",." 534 
696008 Programmable Timer Card ....•.......• 534 
6960 1 B Frequency Reference Card •.....••..... 534 

80000 
8S030A Applications Pae for 8S030-9830A/8 ...•... 423 
85031A APC-7 Calibration and Verification 

Kit for 8507A ,." .. "."",., .... , ... 423 
85032A Type-N Calibration Kit for 8507 A .. , ..... 423 
85033A SMA Calibration Kit for 8507A .. , ... , .. 423 
85426A Bias Insertion Network ... ,.,.,., ..... 425 
85428B Minimum Loss Pad ........ , ........ 425 
86200 series Sweepcr Plug-ins for 8620C .. , ...... 362 
86222A & B Sweep Oscillator Plug-ins for 

8620C ............................. 360 
86290A Broadband Sweepcr Plug-in for 8620C .. , .. 358 
86300 scries Sweeper Modules for 8620C ......... 364 
8660lA RF Section for 8660A,C , ............. 330 
86602B RF Section for 8660A,C ......... " ... 330 
86603A RF Section for 8660A,C , ... , ... , .... , 330 
86631 B Auxiliary Section for 8660A,C ........... 330 
86632B AM/FM Section for 8660A,C .......... , 330 
86633B AM/FM Section for 8660A,C ..... , ..... 330 
86634A Phase Modulation Section for 

8660A,C ... , ........... ,...... . .... 330 
86635A <l'M, FM Section for 8660A,C .......... 330 

90000 
91007 A Distributed System Kit for 8505B 

Systems ." ......................... 551 
91008A Distributed Systems Kit for 8542B 

Systems .... , ................ , .... ,. 551 

91075B TESTA ID-III Test Generation 
Software •.......•.••...........•.... 553 

91214A Remote Data Base Access Package ., .... , 547 
91703A-91705A Distributed Systems Kits for 

9600 Systems ...................... , .. 551 
91707A-91708A Distributed Systems Kits for 

9500 Systems .............. " .... , .... 551 
91780A Remote Data Transmission 

Subsystem .................. " ....... 551 
9200IA RTE-Il Disc Based Real Time 

Operating System Software ........ , ....... 552 
92002A Batch Spool Monitor Software ....... , .. 552 
92060A RTE-Ill Real Time Operating System 

Software .............. , ......... , ... 552 
92063A lMAGE/lOOO Data Base Management ...••. 552 
97001 A Rechargeable Battery Pack for 970A ....... 48 
97002A AC/OC Current Shunt/Bench Cradle 

for 970A ..,.,..........,..,.......,.. 48 
97003A RF Adapter for 970A ., ... , .. , ........ 48 
97004A Accessory Kit for 970A .. , .... , ........ 48 
97010A Bauery Charger for 970A ,., ....... ,.,.48 
98032A 16-bit Duplex Interface •.••.•......••• 531 
98033A BCD Input Interface .••..•.•.....•••. 53t 
98034A HP-lB Interface •..••.•.......••.•. 531 
98133A BCD Interface •••••.....•.••...... 531 
98134A General Interface .••.•.......•.•.•.. 531 
98135A HP-lB Interface •....•.••••..••.•.. 531 
98136A RS-232-C SeriaI Interface .••••.•..•.•. 531 
08441-60 12 Cable Assembly ...•.••.•.......• 480 

0950-0090 GR-874 to son Termination .. , ...... , 481 
1250-007690° SNC Male-Fcmale ", .. , ...... , 481 
1250-0077 Type N Fcmale to BNC Male ... , .... , 481 
1250-0080 BNC Female to Female , .... ,., .. , .. 481 
1250-0082 Type N Male to SNC Male .. " ...... 481 
1250-0176 Type N Male to Type N Female 90° ., ... 481 
1250-0216 BNC Male to Male .... , ........... 481 
1250-0239 GR-874 90° Elbow .. , ..... , .. ,., .. 481 
1250-0240 GR-874 to Type N Female ........ ,., 481 
1250-0559 Type N Tee, 1 Male, 2 Female ......... 481 
1250·0777 Type N Female 10 Type N Female ... , .. 481 
1250-0778 Type N Male to Male .... , ....... ,. 481 
1250-0780 Type N Male 10 BNC Female ...... , .. 481 
1250-0781 BNC Tee 1 Male. 2 Fcmale ." ........ 481 
1250-0846 Type N Tee, 3 Female ....... , ... , .. 481 
1250-0847 GR -874 to Type N Male . . . . . , , . 481 
1250-0849 GR-874 to BNC Male ...... , .... , .. 481 
1250-0850 GR-874 to BNC Female ........... , . 481 
1250-1158 SMA Fcmale to Female ...... " .. , .. 481 
1250-1159 SMA Male to Male .....• "., ..... 481 
1250-1206 GR-874 to Type C Male , .... , .... ,. 481 
1250-1207 GR-874 10 Type HN Female ,." ..... , 481 
1250-1208 GR-874 to Type C Female .... , ...... 481 
1250·1209 GR-874 to TNC Female ......... , ... 481 
1250-1210 GR-874 to TNC Male ., ........... , 481 
1250-1211 GR-874 to Type HN Male ........... 481 
1250-1263 BNC Male ta Single Banana Post ....... 481 
1250-1264 BNC Male to Dual Banana Post ....... 481 
1250-1454 BNC Adapter Tip for HP 

Miniature Probes , .................. , .. 159 
1251-2277 Dual Banana plug to BNC Female ...... 481 
1251-2816 Dual Banana plug (for cable) ....... , .. 481 
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HEWLETT-PACKARD INTERFACE BUS 
Versatile interconnect system for instruments and controllers .0:101:. 

• HP's Implementation of IEEE Standard 488 
and identlcal ANSI Standard MC 1.1 

• Uselul over wide range 01 problems, Irom 
simple to very complex-add capabilities as 
your system requirements grow 

• Very broad selection 01 HP-lB instruments 
and accessory devices-avallable now 

• Wide choice ot computing controUers tor 
the reduction, analysis, storage and 
management of measurement data 

Make ecourate, problem-oriented measurements, oontrolled by calculator or computer. 

There are many measurement applications 
where interactive instruments coupled with a 
controHer can provide superîor. error-free re­
sults as compared with conventional manual 
methods. Such instrumentation systems have 
usually becn beyond the practical reach of all 
but large-seale or high-volume U5ers because 
of previous interfacing complexîtîes and the 
assodated high costs. 

Now, three things combine to reduce sig­
nificantly the engineering costs of puUing a 
system together. These are; (1) the Hewlett­
Packard Interrace Bus, also known simply as 
"HP-lB"; (2) the r""ent development and 
growing number of "smart" instruments ha v­
ing internaI processor capability; and (3) the 
advent of a broad choice of computing con­
trollers, ranging from individual "friendly" 
keyboard units through th""e capable of mul­
tistation measurements and sophisticated 
data management. 

Before further dîscussing the merits of in­
strumentation systems. it is important to note 
thal substantial numbers of mcasurements 
will continue to be made manuallv. HP in­
tends to continue to provide individual state­
of-the-art instruments for ma king specifie 
manual bench measurements, Wc do. how­
ever, Sec a clear trend toward these same in­
struments being utilizcd in instrumentation 
systems and interconnected via the HP Inter­
face Bus. 

Benefils of a systems approaçh 
The decÎsion to use a "system" Înstead of 

conventÎonat manual methods must be based 
on an engineering evaluation of benefits vs. 
costs. Among the many bendits associated 
with a systems approach: 
• More consistent results in repeated mea~ 

surements - a system is not subject to op~ 
erator fatigue, 

• Greater throughput because systems are 
generally faster. 

• More thorough testing because system 
speed allows more parameters to be mea~ 
sured in a shorter time. 

• Results expressed in engineering or scien­
tific units since many systems: controllers 
are capable of on-Hne data manipulation. 

• Greater accuracy because system errors 
can be measured automatically, stored, 
and accounted for in the results. 

• '~AdaptiveH data acquisition wherein a sys­
tem can be programmed ta branch to othcr 
measurements to help pinpoint the prob­
lem when it senses an abnormal condition, 

Relationship of HP-lB to present and 
proposed interface standards 

Hewlett-Paekard is committed to the over­
ail advanccment of measurement technolo­
gy, and has for quite sorne lime becn work­
ing on the problems of simplifying and stan­
dardizing Înslrument interconnection. 

Concurrent with the considerable practi­
cal experience HP has gained (with both HP­
lB and interrace techniques in general) over 
recent years has becn the growing interna­
tional interest in estabHshing a sUÎtable stan­
dard ror programmable measuring appar.­
tus - a standard that wÎII allow instrument 
systems to be configured from the praduets 
made by different manufacturers. European 
organizations. particularly in Germany, have 
been instrumental in initialing an interna~ 
tional standardization effort, 

ln mid-1972, HP began to partieipate in 
various national and international standard­
ization bodies. The U.S. Advisory Commit­
tee. composed of diverse interests represent­
ed by both users and manufaeturer>, rirst es­
tablished initial goals - and then adopted 
the interface concept utilized by the HP In­
terface Bus as an appropriate starting point. 
A draft document was subsequently wriUen 
and evaluated by mcmbers of the Commit­
tee, and then submitted as the U.S. proposai 
to an IEC (International EJectrotechnieal 
Commission) Working Group in the autumn 
of 1972. Since then, the interface definition 
has undergone Id number of minor changes to 
accommodate various needs at the interna­
tional leve!. 

ln September 1974, the parent technieal 
committee, IEC TC66, approved the main in­
terface draft document for a formaI ballot 
among the member nations or the IEC. Bal­
loting took place in 1976, and it is anticipat­
ed that an IEC document will be available for 
publication in 1977. The present definition of 
the HP-lB is compatible with the main tEe 
draft document. 

Meanwhile, the IEEE Standards Board has 
approved IEEE Standard 488-1975 "Digital 
Interface for Programmable Instrumenta­
tion", as published in April 1975. ' The IEEE 
standard is based on work initiated by the 
tEC, and rollows the general concepts of the 
document now under consideration bv IEe 
member nations. The HP Intnlace Bus is 
Hew/ell-Pochard'" imp/ementalion of IEEE 
Standard 488. (NOTE; ln January 1976, the 
American National Standards Institute 
adapted the .bove and published it as ANSI 
Standard MC 1.1). 

Why the HP Interface Bus name? 
Over the past several yeurs, HP has devel­

oped and sold instruments that are interface­
able vîa the basic digital techniques now 
adopted as the IEEE Standard (and con­
tained in the finallEC drah document). 

As the list of HP praducts available with 
the "new digital interfacen has grown) our 
customers have in the past sought a conve­
nient way to identify lhose products havÎng 

'Ta purchase il cOPY of tile 8O-page IEEE Standard 488-19J5, contact: 
The hîstitu!c 01 Electm.al and EJetironlcs E.ngmeers. 145 East 47th 
Str~t New York, N.Y. 10011 

B
IB

LI
O

TH
E

Q
U

E
   

 D
U

   
 C

E
R

IS
T



the interface capabiiity. ln response. wc in 
1974 adopted the name "Hewlett-Packard In­
terface Bus" (commonly shortened to "H P 
Interface Bus" or sim ply "HP-lB"). We will 
continue to use the identifying name and this 
symbol: 

Both will be used with appropria te HI' prod­
ucts so thal theÎr interrace capabilîtics may be 
r.adily identified. 

As addiüonal instrumentation interface 
standards become approved, HI' will clearly 
indicate the relationship of the Hewlett-Paek­
ard Interface Bus to those slandards - just as 
we have done with IEEE Standard 488-1975 
(and identieal ANSI Standard MC 1.1). 

It should be pointed out that as a praetieal 
malter, device-dependent operational charac­
tedsties have been excluded From the IEEE 
and proposed [EC Standards der,nitions. In 
this way. users relain maximum ftcxibility in 
sclecling instruments from diffcrent manu­
faclurers and in utilizing each instrumenrs 
particular capabilities to best advantage, 

The implicatîons of this are put in perspec­
tive hy the "ForwardH message printed in 
IEEE Standard 48&-1975: H ••• a -",'lem COli­
jlgurator must llave sufficicnf awar~ness of' the 
option)' induded in each uf/he dé'de!:'s ill a St'-'i­

lem in order 1o enJure tha! Ihe corrcc! cnmmu­
nifalion Il'chniques afe used," 

Relative to the great progress made in stan~ 
dardizing lhree of the four interface system 
elements (mechanica/. ei(!ctrica/, functional), 
understanding the remaining device-depen­
dent operalional parameters referred to in the 
IEEE document is a relatively small but es­
sential ingredient necessary 10 ensure com­
plete operational systems, 

lt wou Id be presumptuous for Hewlett­
Packard to speak for other manufaè'turers: 
however. il Îs our objective to reduce as much 
as practical any device-related ambiguities as­
sociated with HP producls operating per lhe 
IEEE Standard (and proposed IEC Stan­
dard). We expect lU do thi, through product 
design considerations: through new message 
concepts. as weil as further code and format 
guidelines: and through various printed ma~ 
tcrials and training activitïes. 

How the HP Interface Bus operates 
Ali active interface cïrcuitry is contained 

withîn the various HP-lB devices. and the in~ 
terconnecting cable (cüntaining 16 ~ignal 
Unes) Îs entirely passive. The cabie's mie Îs li­
mited lo that of înterconnecting aH devices 
logether in parallel, whcreby any one devîce 
may transfer data to one or more other parti­
cipating devÎces. 

Every partic-ipating devÏçe (instrument, 
control1er, acccssory module) must be able to 
perform at least one of the roles of TALK­
ER. LlSTENER or CONTROLLER. A 
TALKER can transmît data to other deviccs 
via the bus. and a LfSTENER cnn receive 
data from other devices via the bus. Sorne de~ 
vices can perform both roles (e.g. a program­
mable instrument can LISTEN tü receive its 
control Instructions and TA LK \0 send its 
measuremenl), 

A CONTROLLER manages the operation 
of the bus system primarily by designating 
which devices are lü send and receive data, 
and il may also eommand specifie actions 
within other devÎçes. 

A minimum HP-lB system conliguration 
consists of one TA LKER and one LlSTEN­
ER. but without a CONTROLLER. In this 
configuration. datu transfer is limited to dir­
ect lransfer between one device manually set 
to "talk only" and one or more devïces man~ 
ually sel to "'Iisten only" (e,g. a measuring in­
strumenl talking to a prinler. for semi-auto­
matie dala logging). 

The full Oexibilily and power of the HP-lB 
become more apparent. howevert when one 
device which can serve as CONTROL­
LER/TA LKER! LlSTENER (e.g. caieulator 
or computer) is interconnected with olher de­
vices which may be eilher TAl.KERS or LlS­
TENERS. or both (e.g. frequency synthesiz­
ers, counters. power meters, relay actuators. 
displays, prinlecs, etc.), depending on the ap­
plication, An HP-lB complJfing (:rmtroller 
participa tes in the measurement by schedul­
ing measurement tasks, setting up individual 
devices so Ihat the)' can perform lhese lasb, 
moniloring the progress of the measurement 
as Îl proceeds. and interpreting the results of 
the measurcment. (See page 28 for additional 
detail, about HP-lB computing conlrollers.) 

HP-lB connections and structure 
The 16 signa! lînes within the passÎve inter­

connecting HP-fB cable are grouped into 
three sets. accordmg to their function. 

Eight DA TA lines carry .::oded messages in 
bit-paralle!. byte-seriai form to and from de­
vices, with each byte being transferred from 
one TA LKER to one or more LlSTENERS. 
Data flow 15 bidirectional in that the same 
lines are used both ta input program data and 
to oulput rneasurement data rrom an indivi­
dual device, Datil is exchanged asynchro­
nously. enabling compalibility among a wide 
variet)' of devices, Ail interface messages (to 
set up, maintain. and terminate an orderly 
Dow of device-dependent messages) are 7-bit 
codcd. Device-dependent messages may be 
from 1 to 8 bits: however. the codes contain­
ing prinl"ble charactees of the ASCII (Amer­
ican Standard Code for Information Inter· 
change) code set are mûst commonly uscd, 
and messages containing numbers are typi­
caHy presented in scientific notation (FOR­
TRAN-type) formaI. 

Three DATA BYTE TRANS FER CON­
TROl.. (handshake) Iines are used to effeet 
the transfer of eaeh byle of eoded data on the 
eight DA TA lines. 

The five remaining GENERAL INTER­
FACE MANAGEMENT Iines ensure an or­
der Iv flow of Înrormatîon withln the HP-lB 
syst~m. One of Ihese is called the '·ATTEN­
TlOY' line. 

The controller diclates Ihe role of each of 
the olher devi,es by setting the A TTEN­
TION line low (true) and sending lalk or li,­
ten addresses on the DATA lines. (Addresses 
are manually set into each device at the tîme 
of system conlïguratïon, either by switches 
built into the device as shown abûve, or by 
jumpers on a PC board.) When Ihe A TTEN­
TlON line is low, ail deviecs must lislen to the 

DEVieE A 

ABLE TO 
TALI<., l!STEN, 
ANDCONTAOl 

(;1.11., c.lwI.ttm) 

DEVieE e 
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TALK ANO 
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(,'.11 .• d'lJ'laII 
multio:mfltr) 

OEVICEC 

ONl'f ABLE 
TO lIS1lJN 

I ... g., ..... 
_.~ 

DEVJCE 0 
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TO TAlK 

{._i-,~IWII) 

' ttt 

êi 

,~ 1 1 
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~ 

J ( 

~ 
1 

i ! 

~tt -fI'-1. 

\, 
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L . " 111 L: ---INTERFACt "LEI,ff 
, ' ; .. _-~ .. -ATrENnON 

SERViCE REQUEST 

·_~··-~·~rND-ORjCENrIFr 

Interface connections and bus structure 

Rear panel switches are set so instrument 
will either be addressable by controller in a 
multi-device system. or will simply "talk 
only" ta another device such as a printer. 

D.4 TA lines. When the ATTENTION line is 
high (false), only those devices that have becn 
addressed will actively send or receive data. 
while ail others ignore the DA TA line,. 

Severai iisteners can be active simulta­
neously, but only one talker can be active at a 
time. Whenever a talk address is put on the 
DATA lines (while ATTENTION is low), ail 
other talkers are automatically unaddressed. 

It is not possible in this 'imited space to go 
into detail on each sîgnal line':; role. But you 
should note lhat every HP-lB device need not 
be able to «spond to ail the lines. A, a prac­
tical and cost-effective matter, each HP~IB 
device will usually be designed to respond 
only to those lines that are perlinent to its 
lypical function on the bus. (Details appear in 
each device's operating manuaL) 
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-! HEWLETT-PACKARD INTERFACE BUS 
t Versatile interconnect system for instruments and controllers .:1:&11:. 

Rear view of an assembled 5-device HP-lB bench system. Note both single and stacked connections, 

HP-lB specification summary 
Interconnected devlcea: U p to 15 maxi­
mum on one contiguous bus, 
Inlerconneclion palh: Star or linear bus net· 
work; total transmission path length 2 me­
tres tîmes number of devices or 20 metres, 
whichever Is less (sec HP 59403/\ ror extend­
ing operating dis lance), 
Message Iransler scheme: Byte-seriai. bit· 
parallel asynchronous data transrer using in­
lerlocked J·wire handshake lechnique. 
Daia raie: One megabyle per second maxi· 
mum over limited distances; 250- 500 kilo­
bytes per second lypical over rull transmis· 
sion palh (depends on device), 
Address capablllly: Primary addresses. 3/ 
TA LK and 3/ LiSTEN: secondary (2-byte) 
addresses. 961 TALK and 96/ LiSTEN, Max· 
imum or 1 TALKER and up to 14 LlSTEN­
ERS at a tlme. 
Control shlft: In systems with more than one 
controller, only one can be active al a time" A 
currently active controller can pass controlto 
another. but only desÎgnated system control-
1er can assume eontrol over others, 
Interface circuits: Driver and receiver cir­
cuits are TTL-compatible, 

Special notice to early purchasers of 
HP-lB products 

tlewletl-l'ackard fully supports 1 EEE 
Standard 488, including the provision that 
ISO metric threads be used on the bus con~ 
noctor lock screw and corresponding stud 
mount. This means that present tlP-IB prod­
uets are eoming to you already equipped with 
the proper rnetrîc thread connector hard~ 
ware. 

If you are among the many present users or 
HP-lB products purchascd over the past rew 
years, please nole thal the conneclor lo(.;klng 

threads on carly produets are nOll w mCfric 
and Ihey are thererore nol compatible with 
metde threaded connectors now being pro~ 
duced per the IEEE Standard, 

Two difrerent metal flnishes are being used 
by HP to help you lellthe dirference between 
metrie and non-metric eonneetors. Whereas 
the aider non-metric parts have a shiny nick~ 
el finish, ail me/ric-lhreaded Jock screws and 
slud mounls have a black finish and the let­
ter "M" slamped on them. 

A special HP-lB Metric Conversion Kit 
has been set up by Hewlelt-Packard to as si st 
customers in converting the connectors on 
their older HP-lB produets (instruments, ca­
bles, controller interraces) to be compatible 
wilh the new standard metric-thrcaded con~ 
nector, This conversion kit is available al 
modest cost, and is identilïed aS Part Numbcr 
5060-0138, Please contact vour HP fjeld en­
gineer or service representa"tive for details, 

Instruments and c:omputing controllers 
for "do-it-yourself" HP-lB system 
solutions 

Hewlett-Packard has an cxtremely broud 
range or HP-lB instruments and computing 
controller capabilities. as indicatcd on the fol­
lowing page - capabilities you can use ln as~ 
sembling a wide variety or system solutions, 
via HP-lB. We are committed to the HP-lB 
concept. and you may be assurcd that wc will 
continue lo add lO this list of înterraceablc 
produets, 

Each beneh instrument is, by itselr. an ex­
ceptional perrorrner in terms of providing sig­
nais, making measuremenls, or recording rc­
sult.s, Eaeh has the additional eapability 
which allows its use in HP-lB instrumenta­
tion systems - eîther in "do-it-yourself" sys­
lems conl1gured and assembled by users 

themselves, or in sorne of the standard SySM 
tems which are designed, preassembJed and 
supported by HP, While the HP-lB interrace 
is oplionul in many instruments, it is increas­
îngly becoming "slandard" in sorne of the 
newer products. 

Most princip!e functions on the inslru­
ments are HP-lB programmable. For speci­
fie details. please consult the appropriat. eat­
alog page, or the lechnieal data sheet whieh is 
available for eaeh product. 

Just as with the Înstruments, HP's com­
puting controllers which are availabie for use 
with HP-lB are ail proven perrormers, Re­
gardless of your nccd ror reducing. analyz­
ing. storing or managîng measurement data. 
HP ha, a computing controller that should be 
right for your application. 

Warranty considerations 
Every HP-lB device (instrument or eom w 

puting controlier) carries the standard Hew­
Ictl-Packard warrant y appropriate 10 that in­
dividual product- regardless ofwhether il is 
purchused separately as a stand-alone item 
for use in customer-assembled HP-lB sys­
tems. or rurnished as part or a standard HP­
lB system assembled by Hewlett-Packard. 

HP additionally takes responsibilily for 
standard H 1'-18 systems (designed and as­
sem bled by tlewlelt·Packard sec page 24) 
performing as specHied, However, sortware 
or interfacing which has not been provided by 
tlewlell-Packard as part of the standard sys­
tem delivered by HP are not covered by this 
wurrunty, 

ln aU cases, overull operutional responsi­
billty for those HP-lB systems assembJed br a 
cus/omer from individual HP-lB devices shall 
rest with the cuslomer. 
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Individual Hewlett·Packard products available with HP-lB (IEEE 488) capability 

Products 
Model Product nameicharecterllltlca SIle Page 

related to: 

Stimulull 3320B Option 007 Frequency Syntheslzer: 0.01 Hz to 13 MHz 316 
3330B Automatic Synthesizer/Sweeper: 0.1 Hz to 13 MHz 318 
6002A Option 001 DC Power Supply: 200 W extended range 191 
8016A Option 001 Word Generator: 9 x 32 bit 302 
8620C Option 011 Sweep OsciBator: 10 MHz to 18 GHz 355 
8660A Option 005 Synthesized Signai Generator: 10 kHz to 2.6 GHz 328 
8660C Option 005 Synthesized Signal Generator: 10kHz to 2.6 GHz 328 
8671A Microwave Frequency Synthesizer: 2 to 6.2 GHz 334 
8672A Synthesized Signal Generator: 2 to 18 GHz 332 

59308A Timing Generator 26 
59501 A Power Supply Programmer: isolated D-to-A converter 26 

Meallurement 436A Option 022 Power Meter: -70 dBm to +35 dBm. up to 18 GHz 372 
3437A System Digital Voltmeter: high speed. 3V. digits 60 
3455A Digital Voltmeter: 5'12 or 8V. digits. auto calibration 62 
3490A Option 030 Digitel Voltmeter: 5 digits. sen test 66 
3495A Scanner: up to 40 channels. low thermal & relay 69 
3745A Selective Level Measuring Set: CCITT FDM systems 504 
3745B Selective Level Measuring Set: Bell FDM systems 504 
4261 A Option 101 Digital LCR Meter: auto range and auto balance 79 
4270A Option 101 Automatic Capacitence Bridge 86 
4271A Option 101 1 MHz Digital LCR Meter 81 
4272A Option 101 1 MHz P reset C Meter 83 
4282A Option 101 Digital High Capacitance Meter 84 
4942A Option 010 Transmission Impairment Measurement System (TIMS) 500 
5312A HP-lB Interface (Talker) for 5300B System 259 
5328A Option 011 Universal Counter: to 512 MHz. 10 ns time interval 246 
5340A Option 011 Automatic Microwave Counter: 10Hz to 18 GHz 262 
5341 A Option 011 Automatic Microwave Counter: high speed. to 4.5 GHz 283 
5345A Option 011 General Purpose Plug-In Counter 238 
5383A Time Interval Probes 264 
5501 A Option 251 Laser Transducer: for accurate positioning 558 
8500A Option 001 S-Parameter Test Sel: 50 or 75 Ohm, for 8505A 420 
850SA Option 001 RF Nelwork Analyzer: 500 kHz to 1.3 GHz 418 

59003A Digital-to-Analog Converter 26 
59006A Relay Actuator: for programmable switches, aHenuators 26 
59007A VHF Swilch: Iwo 50 Ohm, bidireClienal, dc to 500 MHz 26 
59009A DigHal Clock: month, dey, hour, minute, second 28 
59013A Analog·to-DigHal Converter 26 
59500A Multiprogrammar Interface Kit: for 6940B/69418 532 

Dlaplay 5150A Option 001 Alphanumeric Thermal Printer: 20 coIumns 232 
59304A Numeric Display: 12 LED characters, decimal point 26 

See a/so ca/cu/atars, computers and periphera/s 

Storage 3964A Option 007 Instrumentation Tape Recorder: 4 channel 230 
3968A Option 007 Instrumentation Tape Recorder: 8 channel 230 

See a/so ca/cu/atars, computers and peripherals 

Trenlliation 59301 A ASCII-to-Paranel Converter: string up to 16 characters 26 
59403A HP-IB/Common Carrier Interface: RS232C or CCITT V24 28 

Control and 5931 OB Interface for 21 MX & 2100 Computers (see also p. 536) 28 
Computation 59405A Option 020 Interface for 9620A Calculator 26 

59405A Option 021 Interface for 9821A Calculator 26 
59405A Option 030 Interface for 9830A/B Calculators (see also p. 529) 26 
96034A Interface for 9825A Calculator (see also p. 528) 26 
98135A Interface for 9815A Calculalor (see also p. 527) 28 

For HP-/B date. management, see a/sa HP 1000 and 
HP 9640A, p. 546 

B
IB

LI
O

TH
E

Q
U

E
   

 D
U

   
 C

E
R

IS
T



:--r 

" 

HEWLETT .. PACKARD INTERFACE BUS 
Versatile interconnect system for instruments and controllers .:1:;1:. 

A preassembled HP-lB system solution the 8950A Automatic Transceiver Test System. 

HP-lB applications Information 
Several application notes have been pub­

lished, describing how selected HP instru­
ments and computing controllers can be În­
terconnected via HP-lB for solving a wide va­
riety of measurement prohlems: 

AN 164-2 provides basic information on 
using a Model 8660 synthesized signal gener­
ator with Model 9820/21/30 calculators. 

Ali notes in the AN 174 series describe how 
to use a Model5345A cloctronic counter with 
Model 9820/21/30 calculators for m.ny dif­
fereot measurements, as indicated by the fol­
lowing titles: 

AN /74-1: measuring the transfer charac­
teristic of a voltage controlled oscillator. 

AN J74~2: measuring differential nonlin~ 
earity of a voltage controllcd oseillator. 

A,Ai /74-3: measuring integral nonlînearity 
of a voltage controlled oseillator. 

AN 174~4: measurÎng dual voltage con­
trolled oscillator tracking error. 

AN 174-5: determining probability densi­
ties (histograms), 

AN 174-6: measuring the stability of a fre­
quency source. 

AN 174-7: measuring fractional frequency 
standard deviation (sigma) vs. averaging time 
(tau). 

AN 174-8: measuring FM peak-to-peak de­
viation. 

AN 174-9: making automalte phase mea­
surements with the 5345A Eleclronic Cou nt­
er. 

AN 174-10: measuring eleetrieallength (de- . 
lay) of cables, 

AN 174-11: measuring warm-up charac­
teristics and aging rates of oscillators. 

AN 174-12: measuring frequeney sweep lin­
carity of sweep generaLOrs, 

AN 174-13: measuring the tuning step tran­
sient response of VCO's to 18 GHz. 

AN 181-1: describes using Model 5340A 
frequeney counter with Madel 9820/21/30 
caku1ators in 3 system configuratîons. 

AN 181-2: describes a data acquisition sys­
tem bas.d on Madel 5300B measuring sys­
tem and Madel 9820/21 calculators 

AN 187-2: describes configuration of a 
2-18 GHz synthesized frequency source using 
Model 8620C sweep oscillator and 9&20; 
21/30 calculators. 

AN 187-3: describes three configured sys­
tems for ma king microwave sealar measure­
ments, using the Model 8620C sweep oscilla­
tor. 

AN 187-5' clescribes the Model 862OC', 
programmable capabilities with the Model 
9820/21/30 calculators. 

AN 196: describes several HP-lB systems 
using Model 436A power meter. 

AN 201-1: describes a computer-con­
trolled HP-lB system for the automatic Qual­
ity Assurance evaluation of precision assis­
tors. 

AN 201-2: measuring differ.ntial nonlin­
earhy of a voltage controlled oscillator, via 
computer-controlled HP-[B system. 

[n addition to the .bove printed applica­
lion notes, Hewlell-Packard has video tapes 
dealing with the use of computing control­
lers for HP-lB. 

Preasaembled HP·IB system solutions 
, , • integrated and supported by HP 

M aoy applications can be s.tislied with 
standard Hp·IB measurement systems. These 
systems are not only assembled and checked 
ouI al the factory they are also fully inte­
grated and documented, and HP assumes full 
responsibility for ove rail specilied system per­
formance. HP's standard HP-lB system w.r­
ranty applies. and installa lion and mainte­
nance agreements are available, 

Several families of preassembled HP-lB 
systems are currently available. wîth more to 
come. The following syslems offer maximum 
tlexibility in terms of data manipulation and 
analysis, and in available accessories and pe­
ripherals, as used with computing control­
lers, 
Data logglng and data acqul.ition 

Model 3051 A Programmable Data Logger 
(page 70): e.onomical data collection and 
analysis~ interactive test capabilities. 

Model3052A AU/amatie Data Acquisition 
System (page 71): fast and precise low level 
measurements. powerful computation. 
Network analys!. 

Model3040A Network Analyzer (page 4t3): 
complete amplitude and phase characteriz.­
tian (also group delay, optionally), 50 Hz to 
13 MHz. 

Madel 3042A AUlOmatie Nerwark Analyz­
er (page 414): identicalto 3040A above, and 
includes HP 9825A computing conlroller. 

Madel 8507 A Autamatie RF Netwark Ana­
Iyzer (page 418): measures complex imped­
ance, transfer functions, group del.y; 500 
kHz to 1.3 GHz. 
Spectrum analyele 

Model 3044A Spectrum Analyur (page 
447): precise amplitude and frequency rnea­
surements, 10 Hz to 13 MHz. 

Model3045A Au/omatie Speelrum Analyz­
er (page 447): identicalto 3044A above, and 
includes HP 9825A computing controller, 
Frequency .tabllity analysl. 

Madel 5390A Frequency Sfabilily AnalyzeT 
(page 468): short and long term char.cterila­
tion of precisÎon frequeot.'Y sources. 500 kHz 
to18GHz. 
Trall8C8Îver leating 

Model 8950A Automalic Transceivef Test 
System (page 486): for AM and FM trans­
ceivers. 2 to 1000 MHz. transmitting up to 
100 W. 
Digital circuit board tMling 

Madel DTS-70 Digital Test System (page 
553): for fast and accurate fault location on 
loaded digital printed circuit boards, 
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HEWLETT -PACKARD INTERFACE BUS ."::;1:. Versatile interconnect system for instruments and controllers 
Bus system analyzer, cables & acceaory modulas 

59401 A 

59401A Bus system analyzer 
The HP-lB (IEEE 488) concept has gre.lly simplitied many orthose 

things which have in the past made instrument interfacing a burden­
sorne task. Even so, software errors can occur if the system designer 
does not completely understand the bus system or the capabilities of 
the instruments and other devices being interfaced. And hardware 
problems can oceue îf the instruments/devices are not functioning 
properly, or if they are not completely compatible with the bus stan· 
dard. 

The 59401 A Bus System Analyzer is espeeially useful in design and 
service work. Il simplifies and speeds up the diagnosis of software and 
hardware problems by altowing the user to see the status of ail bus 
lines, incJuding the aetual characters on the bus data lines. Beeause the 
5940lA can also drive aH bus lines, il can eompletely exercise another 
Talker, Listener or Controlter - whieh is especially useful in verify­
ing compatibility of new or user-designed products with the HP- lB. 

There are several choiees of analyzer operating speed. ft may be op· 
erated at one character at a time (useful for software debugging), at 2 
characters pec second, or at regular bus speed, It may also be operat~ 
ed at a variable rate as determined by the external clock input. 

The analyzer's 32 charaeter memory can be used to store bus ehar­
acters in the Listen mode, or to output characters to the bus in the 
Talk mode. When the analyzer is in the Compare mode, a stream of 
bus traffic may be stopped on a pre-selected character - and at that 
time, a trigger pulse is available. which Îs very useful when analyzing 
transient or timing problems related to the bus. 

59401 A Specifications 
Di.pley: monitors ail bus lines. Represents data lines, any memory lo­
cation, or DIO front panel switch scttings; in octal code and ASCII 
charaetee. 
Liaten mode: stores up to 32 characters of bus trafric in memory for 
ceal time and repetitive testing. In compare mode, haits bus traffie 
when a selected charaetee Îs present, and user can display any one of 
the prevÎous 31 charaeters stored in memory. 

Timing: accept <750 ns; ready <750 nS. 
Talk mode: bus Iines can be driven directly from fronl panel switch­
es; memory can he loaded frorn front panel switches for driving bus 
with a 32 charaeter sequence. 

Timing: (1) data changed >500 ns before DAV pulled low; (2) ATN 
driven low > 1 l'S befme DA V pulled low; (3) DA V driven high 
<700 ns after NDAC is false; (4) DA V driven low <700 ns after 
NRFD is false, if conditions land 2 are met. 

Operating ape8da: one character at a lime, 2 characters per second, 
reguJar bus speed, or variable rate determined by external c10ck input; 
in either Listen or Talk mode. 
Extarnel clock Input: l standard power TIL gate input; S JO MHz 
repetition rate. 
Compara output: provides l standard power TTL gate output (LOW 
TRUEl sync pulse when bus character is same as front panel switch­
es, 
HP-lB Ioed: l bus load (capable of driving 14 other bus devices). 

10631A/B/C 

General 
Temperalure ranges: operating, 0 to 50"C; storage, -40 to + 75"C. 
Humidity: 95% relative, 0 to 4O"C. 
Po_r ",qulremenla: 100, 120, 220 or 240 V +5%, -10%; 48 to 66 
Hz; :>42 VA. 
Dimel11liol11l: 205.1 mm W, 145.5 mm H, 495.3 mm D (8.075" X 
5,730" X 19,500") 
Welghl: net, 5.64 kg (12.44 lb). 

Options and accessories 
5061-0089, front handle kit 
10631B 2 m (6.6 ft) bus cable, furnished 

59401A Bus System Analyzer 

HP-lB Interconnection cables 
Three different length HP-lB cables are av.i1.ble. Both ends of .ach 

cable have a double-sided male/female connector. 50 that multiple ca­
bles may be conveniently st.cked for parallel eonnection. 

Metric threads are now standard on HP cable connector Jock screws 
(and matching stud mounts on instruments), and indicated by a black 
finish and stamped letter "M". Nole Ihal early HP·IB producls weN! 
equipped with connec/ors having non-me/ric threads. and are Ihere/ore 
nol compatible wilh Ihe me/Tic conneclors. Contact your nearby HP 
Sales and Service Offi .. for an HP-lB Metrie Conversion Kit, 5060-
0138, available at nominal cost. 

Model numbar and cable length 
10631A HP-lB Cable, 1 m (3.3 ft) 
10631 B HP-lB Cable, 2 m (6.6 ft) 
10631C HP-lB Cable, 4 m (13.2 ft) 

HP-lB Accessory modules 
Modules in the HP 59300, 59400 and 59500-series are ideal building 

blocks for use wÎth instruments to eXlend measurement capabilities. 
Ali of the modules listed here can he interconnected Vla the HP-lB to 
HP measuring instruments, signal sources and recordîng devices ca~ 
pable of operating directly on the HP-lB (see rapidly «panding Iist on 
previous pages). In addition, these modules frequently serve as useful 
ways to intereonnect with devices which are not themselves capable of 
direct HP-lB operation. 

Instrument requirements difrer. Some only output or accept data on 
the HP·IB. Others can be remotely programmed by ASCII characters 
sent along the HP-lB. These modules can work with instruments on 
any of these levels with or without a controller. Each module having 
controts can be operated stand-alone from ils fronl panel, or it can be 
placed in automatic operation under program control. 

Module provision for stand-al one, local operation also ha, impor­
tant system benefits. The operator can set up and check out the sys­
tem under manual con trot, avojding otherwise complex and time con~ 
suming crror tracing. Each module has status indicator Iights that 
make ft easy to monjtor operatjon, 

These modules are houscd in cabinets which are part of HP's new 
"System Il'' program (see page 474). This extremely flexible enclosure 
system makes it easy 10 lock products together horizontally or verti· 
cally, for bench or rack use. 
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f':A~T~.'411~o ' 
HEWLETT-PACKARD INTERFACE BUS 
Versatile interconnect system for instruments and controllers .:nll:. 
A_ry modules 

59301A 

59306A 

59307A 

5930BA 

i 
~~-Q(.I,",,~-~ 
, 1 l j 

iiii.~iii 

59313A 

• • • • 
! 

59501A 

59303A 

59304A 59309A 

59301A ASCII-parallel converter 
The 5930lA accepts byte-seriai ASCII characters on the HP Inter­

face Bus and con verts them ta parallel output. A string of up to 16 
char.cters terminated by linefeed is convorted and placed upon the 
output lines: the linefeed charocter signais execution of a print corn­
mand (strobe). With lhe 59301A, instruments with the HP-lB inter­
face can be operated with HP S050B/S05SA Printers and their acces­
sories; a swilch selects output to be formalted as print format or hexa­
decimal format; requires two output cables, HP 562-16C (nol fur­
nished). 

The 5930lA can additionally be used with HP 6128C th ru 614SA 
(Option )99) digitally-controlled power supplies, for HP-lB program­
mable voltage and current. 

59303A dlgltal-to-analog converter 
Accepts an ASCII string and con verts .ny three consecutive digits 

to analog voltage accu rate 10 0.1% in 30 l's. Fully programmable vi. 
the HP-lB or opera tes stand-alone from the front panel. Offers three 
output modes for conversion: normal, offset, or plus-minus (9.99 volts 
to -9.99 volts) to m.ke it convenienl for operating strip chart record­
ers, 

A primary application for the HP S9303A is to present on a logging 
device the data points being taken during a measurement. such as with 
the HP 5345A Counter. No controller is required for operation. Corn· 
patible logging deviee. include strip chart recorder., X-y plotters, and 
displays. 

59304A numeric diaplay 
Presents a highly visible readout of up ta 12 characters and decimal 

point. Opera tes as an HP-lB monitor displaying Bus traflic, or il can 
be addressed ta di.play such things as frequency readout or inlerme­
diate calculator resuhs. 

59306A relay actuator 
This module has six Form-C relays thal provide for control of ex­

ternal devices either manually from front panel pushbuuons or re­
motely from the HP-lB. Relay contacts are specified 10 handle 0.5 
amp. Use the 59306A wilh HP 8761A/B SPDT switches for HP-lB 
programmable microwave switching dc-18 GHz; use il wilh HP 8494 
thru 8496G/H attenualors for HP-lB programmable altenuation de· 
18 GHz. 
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59403A 

59307A dual VHF switch 
This module offers a pair of single throw 4-pole switches (dc to 500 

MHz, 50 ohm) optimized for fast risetime (1 ns) pulse waveforms. 
Switches are independent and bidirectional, and can be operated ei­
ther from front panel pushbuttons or remotely from the HP-lB. 

59308A timing generator, 59309A digital clock 
This HP-lB programmable timing family offers time-of-day and 

precision timed intervals aver a wide range From sub-seconds to days. 
The dock and generator are independent of each other and can op er­
ate under program control or stand-alone. The 59309A HP-lB Digital 
Clock displays month, day, hour, minute, and second; and upon com­
mand outputs time via the Interface Bus to Jogging devices. Time can 
be updated by remote commando The dock accepts a small internaI 
battery to provide glitch-free power and more than a day's standby; al­
ternatively, the dock opera tes up to a year on standby supplied by or­
dinary D-size batteries. The 59308A Timing Generator provides pac­
ing and timing signais output for remûte use via the Interface Bus or 
on rear panel BNC's. Timed intervals can be selected by thumbwheels 
or can be programmed to have precise lengths From microseconds to 
minutes to more th an a day. Accepts trigger inputs From front panel 
pushbutton, From rear panel connectors, or remotely via the Bus. 

Rear panel BNC's output TTl and FCl levels with switch selec­
tion of square wave or pulse and of positive-going or negative-going 
edge. Output pulses are 500 ns ± 100 ns wide, rise time 50 ns. 

59313A analog-to-digital converter 
This medium-speed 4-channel unit can accept a full scale input of 

± 10 V dc on each channel, individually selectable in four ranges. It 
also has a program-controlled reverse channel for driving small signal 
lamps, relays, or TTl circuits. An HP-lB controller can command this 
unit to perform a single conversion, or initiate a series of internally­
paced conversions at one of six selectable rates (up to 200/s if one 
channel; up to 50/s on each of four channels). Sampling can also be 
initiated externally by TTL transition or contact closure to ground. 

59403A HP-IB/common carrier interface 
This module provides a way to ex tend the separation of component 

parts in an HP-lB system by more than the 20 metre maximum trans-

HP-lB aceessory modules 

:I:;CU:~ 
. 

59403A FULL OUPLEX BIT SERIAL 59403A .:I:.cII:. 

The distance between HP-lB devices may be extended by up to 
1000 metres, using two 59403A's; even further with modems. 

mission path length specified in various interface Standards, and it is 
especially useful for production or remote site applications. Distances 
up to 1000 metres are possible by using two 59403A modules (one at 
each location) interconnected by a dedicated and shielded two­
twisted-pair cable. And even longer distances can be achieved by using 
a telephone line (with appropriate modems) instead of the dedicated 
cable. 

Each 59403A module converts HP-lB data and controllines to a se­
riai bit stream of digital information for transmission over the dedi­
cated or telephone lines, and vice versa in the reverse direction. ln 
both cases, operation is full duplex, so that (for example) one HP-lB 
device at a remote location can request service from the controller at 
the same time the controller is sending data to another HP-lB device 
at the remote location. 

The recommended dedicated cable is available from HP as Part 
Number 8120-1197 (Belden type 8723). The 59403A is designed to op­
erate with 110,300 and 1200 baud asynchronous or synchronous full 
duplex modems which are ElA RS232C or CClTT V24 compatible. In 
the V.S., Bell 103A modems with "soft carrier turn-off" are recom­
mended for use on the direct dial (DDD) network. (Check with your 
local telephone authorities regarding data communication regula­
tions.) 

59501A power supply programmer (i80lated DAC) 
This single-channel digital-to-analog converter can control a wide 

range of power supplies (output voltage, or current), as weil as other 
analog programmable devices. Il may also be used as a low level sig­
naI source, depending on the speed of the controller. It has two out­
put ranges (0-1 and 0-10 V dc in uni polar mode; -1 to + 1 and -10 to 
+ 10 V dc in bipolar mode), as weil as photo-isolators which electric­
ally separa te HP-lB control and data lines from power supply circuit­
ry by up to 600 V dc. 

General 
Operatlng envlronmenl: operating temperature, 0 to 50'C; relative 
humidity, to 95% at 40'C. 
Power: HP 59300-series: 115 or 230 V (± 10%); 50-400 Hz; 15 VA 
max. (HP 59313A, 18 VA max.). HP 59403A and HP 59501A: 110, 
120,220, or 240 V (+5%, -10%); 48-63 Hz; 60 VA max. 
Acce •• orlee eupplled: each 59403A is provided with one dedicated 
line connector HP Part Number 1251-3764 (Switchcraft 2504M). Note 
that 10631-series HP-lB interconnection cables must be purchased 
separately. 

Dimensions -- max. heightl X width X depth Net Weight Shipping Weight 
Model Description mm (inches) kg (lb) kg (lb) 

59301A ASCII-to-parallel Con,erter 101.6 X 212.9 X 294.6 (4 X 8.38 X 11.6) 1.70 (178) 2.32 (5.16) 
59303A Digital-to-analog Con,erler 101.6 X 105.9 X 294.6 (4 X 4.17 X 11.6) 2.61 (5.80) 3.17 (7.04) 
59304A Numeric Display 101.6 X 105.9 X 294.6 (4 X 4.17 X 11.6) 1.23 (2.73) 1.58 (151) 
59306A Relay Actuator 101.6 X 212.9 X 294.6 (4 X 8.38 X 11.6) 2.64 (5.87) 3.23 (7.18) 
59307A VHF Switch 101.6 X 212.9 X 294.6 (4 X 8.38 X Il.6) 2.64 (5.87) 3.23 (7.18) 
59308A Timing Generator 101.6 X 212.9 X 294.6 (4 X 8.38 X Il.6) 2.10 (4.67) 3.83 (8.51) 
59309A HP-lB Digital Clock 101.6 X 105.9 X 294.6 (4 X 4.17 X 11.6) 1.70 (3.78) 2.84 (6.31) 
59313A Analog-to-digilal Con,erter 101.6 X 212.9 X 345.4 (4 X 8.38 X 116) 5.45 (12.0) 6.36 (14.0) 
59403A HP-IB;Common Carrier Interface 101.6 X 212.9 X 430.0 (4 X 8.38 X 16.9) 4.50 (\0.0) 6.10 (13.5) 
59501A Power Supply Programmer 101.6 X 212.9 X 294.6 (4 X 8.38 X 11.6) 2.61 (5.80) 3.17 (7.04) 

1 Height above includes teet. wlth feel removed height is 88.1 mm (3.47 inches). 
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rr •. rI f HEWLETT -PACKARD INTERFACE BUS 
. ,1 1 Versatile interconnect system for instruments and controllers .*01:. 

Computing controllera/interfaces 

HP 9815A computing controller (HP 98135A Interface) 

HP 9825A computing controllar (HP 98034A Interface) 

HP 9830AlB computing conl,oller (HP 59405A Interface) 

A separate eunlroller is nut r"'luire<! for simple HP-lB configurations 
(e.g. data logging). However, the full flexibility and potential of the 
Hewlett-Packard Interface Bus are more obvious when used with HP corn­
puting controllers. 

Role of a computing controller 
ln addition to managing the f10w of information over the bus, the corn­

puting controUer in an operating measurement system actively partici­
paies by scheduling measurement ta.ks, by setting up individual deviees 
so they can perform the tasks, by monitoring the progre,s of the measure­
ment as il proceeds, and by inlerpreting the results of the measurement. 

HP computing controllers serve another imponant funetton by providing 
access to a large number of di. play , input/output and data storage 
peripheral •. These include piotter., line printers, floppy disk., tape 
cassetles, elc. Additionally, HP computing conlrollers can perform the job 
of interfacing with other instrument subsystems or computer systems using 
seriaI <."Ommunication links-thereby gaining access te common data bases, 
sharing results, etc. 

Finally, a computing controller can provide the tools for program de­
velopmen!. Tbese will nonnally include an editor thal can be used in 
generating source programs, debug aids that can be used in anaJyzing and 
modifying program flow, and a means of storing and recalling programs 
and/or re.ults. 

Wide cholce of HP computing controllers 
Hewletl-Packard has a continuum of HP-lB (IEEE 488) computing 

controllers from which to select. If your interfaced-system application is 
of Ihe "Iab bench" variety <as in engineering design or melrology), you may 
prefer 10 use one oflhe desk-top keyboard units such as the 9815A, 9825Aor 
9830A/B. On the other hand, if your application calls for complex or high 
volume production testing at multiple locations, simultaneously, and in 
several prograrnming languages, your choiee will probably he one of Ihe 
solutions offered by the HP 1000 (incorporating a 21MX computer). 

Regardless of which HP computing controller you chouse initially, 
the universaUty of the HP-lB interface means you have gre.t flexibility in 
changing or expanding the control portion of your interfaced measuremen! 
system, as your needs change or grow. 

HP-lB inlerfaces for each of our compuling controllers are described 
below. For more comprehensive details on the computing controllers them­
selves, please consult pages 527-529, 536 and 546. 

98135A HP-lB interface for 9815A 
HP', most economical eomputing controller is the 9815A desk-top 

unit, for handling the less complex ta.ks assodaled with small systems. If 
you are familiar with HP', hand-held personal calculators, yuu'U feel at 
home with the 98l5A's Reverse Polish Notalion (RPN) language. The 
keyboard has a IO-key numeric pad, 15 special function keys, program 
language and control keys, ediling keys, and 28 scientific function keys 
including trigonometric funetions. The 9815A has a built-in 16-character 
nurnenc display as weil as a thermal printer having a1phanumetic capability. It 
olso contains a high-speed bidirectional magnetic tape data cartridge 
system. 

For HP-m applications, the 9815A can accepl one Model 98135A 
Interface, which plugs into one of the Iwo lID slols on Ihe 9815A. The 
inlerface bas a 1.8 metre cable terrninaled in an HP-lB connector with 
rnetric fasteners, and it allows the 9815A to communicate with up 10 • 
maximum of 14 HP-lB instruments or peripheral deviees. If your appli­
calion requires an inlerrupl capabilily, please see other HP computing 
conlrollers, since interrupl is not available witb the 9815A/98135A. 

98034A HP-lB interface for 9825A 
The 9825A desk-Iop computing conlroller is an extremely flexible per­

former. It uses HPL, a high-Ievel, formula-orienled programming language 
which offers power and effidency for handling equalions, data manipula· 
tion, and input/output operations. HPL provides for subroutine nesting and 
flags, and allows 26 simple variables and 26 multidirnensional array 
variables, limiled only by the slu of Ihe 9825A's mernory. Also, HPL 
has a language cornpatibili!y with lhe HP 9820A and HP 9821 A, permining 
prograrns for these earlier models 10 he converred for use with the 9825A. 

Significant capabili!ie. of the 9825A include two-Ievel priority interrupt 
(for controUing severa) instruments or periphem)s requiring attention al 
unpredictable rates or limes), live keyboard. direct memory access, multi~ 
dimensional arrays. automatic memory record and [oad, and an extended 
range of internaI computation. The 9825A has a typewriler-like keyboard 
with upper/lower case, a numerie pad, and 12 special function keys (shifl­
able to 24). [1 has a built-in 32-charaeler alphanumeric display and a 16· 
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HP 1000 computer system (utilizing a 21MX conlroller and one or more HP 59310B Interfaces) 

character printer (both upper/lower case), as weil as a rugh-performance 
data cartridge system. There are ,hree VO slots and four ROM slots. 

The Model 98034A Intmjace is required for operating the 9825A in 
HP-lB applications. A 9825A equipped with a "General 1/0" ROM 
can handle fundamental HP-lB input/output operations; with an "Ex­
tended VO" ROM, the 9825A is capable of complete HP-lB control. 
Each 98034A Interface ha, a 4 melre cahle terminated in an HP-lB con­
nector with metric fasteners. and can control up to 14 HP-lB devices, in 
conjunction with the 9825A. Up ta three of the interfaces may he plugged 
directly into the 9825A 1/0 slots--<lnd as many as 14 interfaces (up ta 
14 devices eaeh) can be connected ta one 9825A, through the use of a 
Model 9878A Vo Expander. 

59405A HP-lB interface for 9830A/B 
The familiar and easy-to-use BASIC language is used with 9830AlB 

desk-top compuling conlroller,. BASIC is a formai, interactive language 
whieh appeols to beginners as weU as experieneed programmers. An 
additional benefit is that BASIC is a standard computer language; pro­
grams you develop initially for 9830NB HP-lB systems can be later 
adapted with minimum effort for use with • 21MX computing controller­
if your HP-lB system requirements expand to require full computer ca­
pabilities available via the 2IMX. 

User-avaHable read/write memory within mainframe ranges from a 
minimum 00520 (S-bit) bytes in the standard HP 9830A, up ta a maximum 
of 30,144 bytes in tbe HP 9830B with option 001. An external mass 
memory subsystem tS available for a1lowtng 9830NB computing con­
trolle" to handle up to 4.8 million bytes of information. Standard 
9830NB's have a 3Z-characrer .Iphanumeric display, built-in tapeea,sette, 
and keyboard which includes special function keys. There are 4 VO 
slots, and many peripherals are option.Uy avail.ble. 

A 9830A or 9830B can control up to 14 HP-lB devices vi. a Model 
59405A Option 030 Interyace, plugged into one VO slot-and an appm­
priate ROM (provided with the interface) also plugged into the computing 
controller. Included with the interface is a 4 melre cable terminated with 
HP-lB connector with metric fasteners, .s weil ... a User' s Guide (59300-
90(02). 

59405A HP-lB Interface for 9820A and 9821 A 
The HP 59405A interface descrihed above tS also available for earlier 

computing conlrollers. For the HP 9820A, order Model 59405A 
Option 020 Interyace, which includes the appropriale ROM and User 
Guide (59300-90001). For the HP 9821A, order Model 59405A 
Option 021 (same User Guide), 

59310B HP-lB interface for HP 1000 (& 21MX-series) 
The HP 1000 computing controller is especiaUy weil suited for bro.d 

measurement and data management requirements such as those found in 
qu.lity assurance, production testing, etc. This i. bec.use the HP 1000 

(combining a 21MX computer and Real Timo Executive Software) is capa­
ble of concurrently controlling multipleclusters of HP-lB test and me.suring 
equipment which may he organized into separate physical or funclional 
groupings, cach ofwhich may have up to 14 HP-lB devices pereluster. The 
HP 1000 al,o: (I) make, it possible to develop new pmgrams whileexisting • 
programs ace activeJy controlling and communicating with the bus· 
interfaced devices, (2) can be programmed in HP Real Time BASIC, 
QUERY, FORTRAN, and HP Assembly language, and (3) can be linked to 
distributed computer network:s to achieve centralized test record main­
tenance, yield analysis l and work oroer scheduling and tracing. 

Bach separate bus cluster (of up to 14 HP-lB devices) connected to the HP 
1000 requites one Mode/5931GB Inteljace. Two variations ofthis inter­
face are also available for OEM or "do-it-yourself" end user assembly of 
HP-IB/2IMX systems. The Mode/5931GB Option 422 provides the 
broadest range of capabilities--<Illd includes a driver, utility software and a 
manual supporting operation in HP's dise-based RTE-II and RTE-III Real 
Time Executive systems. For very simple applications, Model 5931GB 
Option 423 includes a driver, utility software and a manual that support 
operation in HP's memory-based Basic Control Systems (BCS). A diagnos­
tic routine for quickly confirming correct operation is included in both 
versions, and each interface bas a 4 metre cable renninated in an HPœlB 
connector with metric fasteners. 

Compatibilities between v8rious HP computers and operating systems are 
indicated below. The 2lMX-series computers include the HP ZI05A, HP 
2108A, HP 211ZA and HP 1000; note thalthe 59310B interface may a1so be 
used with earlier model. HP 2100NS. 

HP 1000 HP 2105A HP 2108/12A HP 2100AlS 

RTE-II: 

RTE-III: 
ses: 

Yes 

Ye, 

No 

No 
No 
Yes 

Yes 

Yes 

Yes 

Yes 

No 
Yes 

For preconfigured/assembled 2IMX/HP-1B computing controller sys­
tems, please also See the HP 9640A. 

HP-lB interlace model number 
593 lOB: interface, RTE-WIll for HP 1000 
59310B Option 422: RTE for 21MX and 2100NS 
59310B Option 423: BCS for 21MX and 2100Ns 
59405A Option 020: interface for 9820A 
59405A Option 021: interface for 9821A 
59405A Option 030: interface for 9830NB 
98034A: interface for 9825A 
98135A: interface for 9815A 
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