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The table of contents lists product groups and shows the thumb tabs assigned
to each group.

Alphabetical index by function or by product description. See page 25.
Model number index. See page 37.

Selection guides in many product sections help you locate specific products.

For highlights, see pages 6 through 24. For more information, complete the
business reply card that is included with this catalog.

New products are identifed by the NEW symbol.

Specifications describe product performance. Parameters described as rypical,
nominal. or approximately are supplemental characteristics.

This symbol tdentifies products that have HP-1B (IEEE-488) capability.
See page 574.

This symbol identifies products that support HP Interactive Test Generator
(HP ITG) software for easy generation of test code. See page 610.

The prices shown are U.S. list prices. Purchase prices are determined by
the prices prevailing when the order is received. For current prices or a formal
quote. contact your nearest HP office. See page 737,

Net 30 days from invoice date. See page 735.

Prices include HP standard shipping to any U.S. destination. Other shipping
methods can be arranged. See page 735.

For operating environments. support life. and warranty terms, see page 736.
For support options. see pages 722 to 731.

For assistance in selecting or configuring products, contact your nearest
HP sales office. See page 737.

Many products in this catalog are covered on GSA federal supply schedule
contracts. Contact your nearest HP sales office to obtain national stock
numbers and to piace orders. See page 737,

Orders for end use outside the U.S. should be placed with an HP sales office
or distributorship in the country of end use. See page 735.
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Product & Service Information

HP EasyRent

Low,
fixed
rata

Ordering

Renew
Purchase
Return

Hardware

Software

Education

Customer Services

Customer Information Center

For information about any Hewlett-Packard product or service. or for additional
copies of this catalog. call the Customer Information Center (CIC) at 800-752-0900
between 6:00 am and 5:00 pm PST.

HP Sales & Suppert
For local assistance. contact your nearest HP sales and support office. See page 737.

HP Publications
For information on other HP publications and other HP catalogs, see page 760.

Local Sales & Support Offices
To place an order for any product in this catalog, contact your HP sales
representative. See page 737.

HP DIRECT

Many products in this catalog can also be ordered for same-day shipment from
HP DIRECT (see page 732). To order, call HP DIRECT at 800-538-8787. You
can pay by credit card or use an HP DIRECT account. All products have an
unconditional 30-day money-back guarantee. There is no charge for surface
shipment. To order a free HP DIRECT catalog, use the business reply card that
follows page 53. or call HP DIRECT.

Financing

You can “pay as you go” with rental, lease, and finance plans from HP Financing.
HP EasyRent offers one of the most cost-efficient avenues for acquiring

HP technology in today’s marketplace. With HP financing plans, you pay less
because HP uses its iow cost of funds to minimize your costs. All HP products
are eligible. For more information about HP's broad range of plans,

see page 734

HP Support Options

The HP Support Options program offers a range of service options that offer
low-cost opportunities to extend product warranty benefits for a specified time.
See page 723,

HP BasicLine
HP BasicLine offers current. comprehensive support information. with electronic
access to information and the right to use HP software updates.

HP ResponseLine

HP ResponseLine provides comprehensive software maintenance. It offers all of the
features of HP BasicLine, plus unlimited telephone assistance for normal software
usage. See page 731.

HP Customer Education

HP has training centers throughout the world. Classes are limited to ten students,
Lab equipment is provided al each class, and lab time is assigned. All HP courses
can also be scheduled and taught at your site. For a list of courses, see pages 729 and
730. For more information on specific customer education programs, contact your
HP sales representative. See page 737.
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The test systems of the 90s must
be easier 10 build, provide faster
throughput, and last longer.
System designers now select sys-
tem hardware and software com-
ponents that are proven to work
together reliably. Programmers
need 1o reduce the amount of lime
it takes to write quality applica-
tion programs. Project managers
minimize risks by requiring flexi-
ble test systems buill from prod-
ucts that meet industry standards.
Manufacturers must offer more
and better products optimized for
rest system applications.

High-performance products
that meet industry standards are
the backbone of HP's Measure-
ment Systems Architecture
(MSA). Hewlett-Packard offers a
wide array of products that meet
industry standards such as
[EEE 488.2, SCPI, VXIbus and
MMS. More importantly, HP's
implementations of these stan-
dards have been designed to opti-
mize the performance of your
lest systems.

HP's MSA approach is illu-
strated by the diagram to the

Measurement Systems Architecture
Helping you build better measurement systems faster

test system. As shown in the
table, HP currently offers a spec-
trum of products that allow you to
build high-performance test sys-
tems that are compatible with
industry standards. In addition,
HP continues to develop the prod-

support you need to build test sys-
tems faster and more effectively
throughout the 90s.

The foilowing two pages pro-
vide an overview of key HP
products that constitute the cur-
rent MSA lineup.

right. which represents a generic ucts. development tools. and

Component Description HP solutions See page
Software Operating systems HP BASIC. MS-DOS®, UNIX 604
Languages HP BASIC 604
Software development tools HP Interactive Test Generator (HP 1ITG) 610
HP Functional Test Manager (HP FTM) 612
Instrument drivers 611
Controllers Computer platforms HP 9000 Series 300 Workstations 605
{Motorola based)
PC-300 Conrrollers 605
(Imel-based)
Form fuactor Rackmounable (R/332 controller) 609
VX1 embedded (V/360) 609
Instrument YO Data/control highway HP-1B (IEEE 488.2) 574
VXlbus 621
Modular Measurement Systern (MMS) 189
Instrument Firmware Drives hardware SCPI 602
HP Instrument BASIC 594, 622
Instrument Hardware Measutement and switching HP-1B instruments 574
VX1 cards 621
MMS modules 189
Hardware development 100l MMS and VXI development tools 603

MS-DOS is 1 U.S. regisiered trademark of Microsoft Corporation
UNIX is a registeeed trademark of AT&T in the U.S.A. aad i other countries
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SCP!

SCPI (Standurd Commands for
Programmable Instruments) is the
name of an industry standard
adopted by HP and eight other
manufacturers in Apnril 1990,
SCPI is based on IEEE 488.2 and
HP's Test and Measurement
Systems Language (TMSL). SCPI
is a set of universal commands for
instruments that makes it casier
and quicker to develop test pro-
grams. SCPI's common com-
mands simplity soltware develop-
ment because vou no longer need
to learn a different language for
every mstrument. HP's TMSL
products are already compatible
with the SCPI standard, and HP

is implementng SCPI in many
more products.

Instruments

HP’s MSA includes both modular
product families and stand-alone
HP-IB instruments. all optimized
for automated 1es1 systems, The
HP 75000 VXI products allow
you to integrate a wide range of

HPS rack-and-stack HP-1B instriurents provide o solid foundotion
Jor vour comnputer-aided test applicationy,

switching. analog, and digital
measurement capability into main-
frames that meet the indostry-wide
VXTbus standurid. The HP 70000
system provides rugged. reliable
nstruments for demanding mea-

surements from RF to lightwave
that meet the industry-wide MMS
standard. Many new HP instru-
ments include buiit-in controllers
running IBASIC. a subset of

HP BASIC.

ANHP 73000 VX radiles nse SCPE e new industev-wide standard command ver and
wre supported g HIV TG software, giving vou compaiiidine. ease -of-use. and fost svstenm
development,

For applications from RE throagh Helinwave, the HP 70000 modidor

meastirement sxstem (MMS) provides rugged und relighte high-

performance mstrioneniation.
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DC Power Supplies
Amplifier /Power Supply ... ... 503
AULOFZNGING ...t 486, 490, 494
Calibration Software ... ... ... i 489
Condensed Listing. .........coooiiiiiniiiiiiiii.. .. 500-504
Constant-Corrent SOUFCES .. ......oeoviiiiiiaiainiai i, 505
Dual Tracking .. ..ooeviiiiii i 492, 500
General Information. ..........oooiiiiiiiii i 470
General Purpose: 10-30 W Output ........................... 500
General Purpose: 25-200 W Qutput ..., 492
HP-1B Programmable .................... 472, 477487, 490-491
Outpul [solation Relays ..............ccocivvnniininn ... 488
Polarity Reversal Relays.......................o . 488
Precision Voltage SOuUrces.............cc.coviiiiieniaiaii.. 504
Programmable ...................... 470475, 477487, 490491
Source/Monitors . ..o 484, 528, 531
Specifications, DeANStions............cocovieivieiiin. 476
DC Valimeters ............ 84-99, 136-139. 583, 586-591. 598-599
DDS formattapedrive HP-IB.................................. 686
DDS format tapedrive SCS]........... ... 686
DNASOD o 654, 654
DS3 Transmission Test Set. .. ..oovvviiei i, 551
Data Acquisition
Manager........oooiiii e 601
Measurement and Control Unit ................ I 582
SOMWAIE .t 600
System Tralfing ........ooveiiiiiiriiiri i 727
Systems ... 82, 582-583, 583, 585-591, 596600
VXESystem . oo 594-595
Voltmeters/Counters .................. 84-99, 132-142, 582-583,
583, 586-591, 596-599
Data Communications Test Equipment
Conformance TESIEOS .. ..o vu vt i iieeeeiaeare o, 563
Datacom Test Se1s .. ...eiii i i s 573
Digital Data Test Sets . .. ..ot 570
General Informalion. ............oiiiiiiiiiineeianns 558, 570
LAN Protocol Analyzer ..........ociiiiiiiiiiiiii 564
MAP Protocol Analyzer ............oovviiiiiiiiiina., 560-561
Network TeSTErs .. ..ovviii i iii i i cr s 563
Protocol Analyzers ..ottt 558-564
Selective Level Meter.......ooviiiiiiiiiiiiiiai e 202, 554
Spectrum Analyzers., ... 152
Time Interval Analyzer. ... ... i i 106
Transmission Impairment Measuring Sets ............... 571-572
Transmission Impairment Test Sets .......cooooviiiiiininnn 570
Vector Modulation Generator/Analyzer ...................... 556
WAN Protocol Analyzer ..., S60-561
ISDN Protocol Analyzer .......o...coiiiviviriiniennnn. 560-561
X.25 Protocol Analyzer..........oooiiiiiiiiiian 560-56!
Data
Acquisition Systems .............. 82, 583, 583, 586-591. 596-599
Communicalions Test Equipment ......... ..., .. 558
CommUNICRNONS « v vvrveererrrrereannnns 106, 559-564, 571-573
(61,12 U1 U IOROI 438, 462-463, 552
Pulse Pattern GENeralor . ....vovveeiniin i e eiian e 463
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Time Interval Analyzer..........oo oo 106
Datacom Test Sets .........oooiviviiiiiiiiiiiinieeeee 87
Decade Capacitor ........oooiiieiii it 321
(0 TR - o SR 50
Delay Generalors..............covuene. 448452, 454458, 460461
Design AULOMATLION 4. .vvuvecieeiiaieeeeene, 643647, 657659
Design Systems. Traifning ...............coiviiiiiiiii . 728
DesignCenter Products ................ 645, 647, 657659, 661-663
Deskiop PIOMErs . ...t 695
Detectors

Adapler . oo e 225

Coaxial, Microwave, OEM ..., 358

Crystal, Coaxial and Waveguide ........................ 358-359

ErTOr e e e 548

For Chemical Amalysis ................c.ool 668

Scalar ... 221-222
Development systems, logic ..... ..., 648653
Device Modeling ... $16-537, 538
Diagnostic Cardiology ..o i 670
Diclectric Measurement Systems, Probes ....................... 254
Digital Audio Tape .. ..ot 686
Digital Cellutar ...l 342-343, 376377
Digilal Data Storage. ......... i 686
Digital Data Test Equipment......................... 547, 550, 570
Digital Microwave Radio Test............ooooiiiiiiiis oeeneL. $85
Digital Radio Analyzers .........ccoooiiviiiieiiiiiinis e, 173
Digital Radio Measurement Personalities ..... ................. 179
Digital Radio Test System ......c.oviuiiiiiienininiiiiiiiaiin. 557
Digital Transmission Test Equipment ....................... ..., 347
Digital

AC VOIMEIErS ... e 84-99

ATNMEIET .ot 532

Analyzers, Signature . ... ... 294-296

Audio Synthesizer ... 434-436

BarCode Wand.............coooiiiiiiiiiie e, 667

Board Testers ..o e 540-546

Capacitance Meters ... ..., 314, 316-318, 534

Cireu Tesl.. oo i aee .294-299. 540-546

Combinational Board Tester .....................oo.u0 540-545

Communications Board Tester ............... ..540-541, 544-543

Constellation Analyzer ... 556

Current Tracer........ov v . ..297

D/A Current Converter Cards ............ooo.c.ooovien. 598, 637

D/A Voltage Converter Cards .......................... 598. 637

DC Voltmeter/Counters............ciivivens comennnnnn 136-139

DC Voltmeters.................... 84-99. 583, $86-3591. 598-599

High-speed Test. ... . 582

IC Testers ....ovvivnnnn. .. 294-298, 515. 518-519, 532. 540-546

Impedance Analyzers ......................... 300-304. 305-307

In-Circuit Board Test Systems .........ccooviiviene.... 540-546

Input Cards, Multiprogrammer .....................cooeins, 637

TAPUL/OUIPUT . ... e . 594-595

LCRMeters ....ooovivciinnnninan. 308-310. 312, 314, 316-317

Microprocessor Troubleshooting ............... . ... 294-296

Modulation Analyzer ............ . 206

Modulation Signal Generator ..........ooviiiiiaiiinL, 404405

Multimeters, Multiprogrammer ..........ccooeviviiieieians.. 636

Multimeters, Signature ........oooiii i Rz

Maultimeters ... 84-99. 623

Noise Figure Meter .......oooiiiiiiiiiiiiiiiiii e oot 345

Oscillaseopes .. ....ooii i §5-617,78-79, 276

PC Board Test Systems...........ocooivnnnnniann... 540-546

Power Meters ... 144-146
Pressure Gauge . ..o.vveviveii i 370
Programmable Power Supplies . ... ... 470475, 477-487. 49049}
QMeter .o 308-309
Signal Analyzees . ...... ... 206
Signal Generators ..........c..ooveuiiiiiiiiiia. 278, 404405
Signature Analyzers ........... ... 294-296
Stimuli ..o . 448-452,454-458, 460-465
Thermometers ... . 583,598
Time Interval Analyzer ... oL 106
Transmission Analyzer .............. ... $48-349, 551
Troubleshoolng .. ....oov o it 294-299
VOIMEIErS c 1o e e 84-99
Digitize, MMS Module ...........o.o..oo 189-193
Digitizing Oscilloseopes . .....ocovve vveeiiiiiininns 34-67,18-719
Digitizing Tablets ... 687. 688
Dimensional Measurements ........ ..., o oL 368
Diode Array Spectrophotometers .................. .. 668
Dircctionsl Bridges ............ ... oL 221-222
Directional Couplers......... . ..o 363
Distortion Analyzers..................o.. L. 203. 207-208
Distribution Amplifier ... 512
Doubler. Frequency.......oooviivie v e 409
Down Converters . ........ooviiiiii i 187, 409
Drafting Plotters .. ... ...coooii o ... 696-700
Drafting. Mechanica) Engineering. .. . ................. 662-665
Driver, Attenuator/Switch ... L 358
Dual Arbitrary Waveform Generator .........,...... .. 438,464
Dual Tracking Power Supplies .................. 482, 492, 500-501
Duzl VHF Switch Module ... 619
Dynamic Signal Analyzers ................. .. . 157.161-164. 206
_
E
EDIF . 657
EMC Analyzers ... 173
EMC Design Systems. ... .cooooveeiii oo 196-201
EM] Measurement Systems...................... 196-197, 199-201
EW Receiver Test Simulation . .............. ..ol 402403
Echocardiography ...........ooo i 670
Economy RF ... ...... ... . .. i 374-37%8
Education Support...........ocooiiiiiiii e 726-128
Eight-Pen Plotters ...t 694-699
Electronic Clacks. .. .. O 506-508
Electronic Counters. . ....oovvvnninia. ... 102, 106117, 120~143
Elcctronic Design Automation................... ... .. 658-660
Electeonic Loads . ..o...eniiiiiii e 466469
Electronic Mail. ... 680
Eleccironic Warfare Simulation ... 402403
Electrostatic Plotters .. ..., N .700
Embedded microprocessor system development ............. 648-653
Encapsulator ... . ... 654
Enclosure, Weatherproof ........... ...........................2585
Environment, Software Development . .............. ... 654
Environments. Operating .......cooviivivininiiiiies iiinians 736
Error Detectors. Gigabit ... 552
Error-Performance Analyzer ........... ..., 548
Express Fixturing Systesn .. ............ ... ..o L, 546
Extender. HP-IB ... ... i 381
Exiractor, Supercrincal Flwsd ... ... o 669
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FDM Measurement Systems .. ......ooveeiieeiniiivennnnennn. 554
FDM Network Monitoring Systems ....................coovais 554
FET MUltiplexers ....oovuvviiiiiiiiriiieaeeiaininesns 594-595
FM Modulation Analyzers . ...........ooovviiiciinenn 106, 209, 215
FM Signal Generators ................. 394, 396-397, 404405, 408
Fiber OpticCable .......coooviiiiiii i 332
Fiber Optics, Test Equipment
-See Lightwave Test Equipment
Fiber Optics
Amplified Lightwave Converter ......................... 335,337
Cables . ... 332, 666
(@0 3 T 1) S U 666
Interferometer .. .o 335-337
Lightwave Sigral Analyzer ........................ 334, 335, 337
Optical Time Domain Reflectometer ......................... 328
Transmitters/Receivers. .. ... oottt 666
Fiber Patchoords .. ... ... 31
Filters
High Pass. ..ottt 224
Low Pass . ..o e 224, 364
Waveguide. . ...t s 364
FI0ancing .. ... oo e 734
XIS . .ttt et e 546
Fourier Analyzers ..................... 156-§57, 161-165, 167-168
Free Publications .. .....ovevi i 760
Frequency Agile Signal Simulation ........................ 402-403
Frequency Selective Meter and
Tracking Oscillator. ..o 202, 554
Frequency and Time Domain Analyzers ..... 156-165, 167-168. 202
Frequency and Time Standards. ........................... 506-513
Frequency
ANAIYZEr . .o i e 106
Counters.........ovvvnnen.. 89-91, 102, 106-117, 120-143, 583
DOUDIEES . .ot e 409
Meters, Coaxial and Waveguide.............................. 363
SOUPCES - . e teevine et e e a e e e aaes 506, 508-510
Stability Analyzer............ooiii 106, 204
Synthesizers ................... 374, 376-378, 380-383, 385-394,
396-399, 433436, 443444, 447, 506, 508-510
Function GEnerators . .. ......vvrievrnrnanearaies 428431, 433447
Funciiona) Test Manager Software ........................ 603, 612
_
G
GC/MS SYSIEMS ... cviv i e iiairre et aaanans 669
Gage, Connector, 2.4mmand 3.5mm .................oveennns 36}
Gas Chromatography ..........covierieiii 669
General-purpose Instrumentation, Trainiog ..................... 727
Generators
AM-FM-Pulse .....c..oiviiiiii i 394, 396, 408
AWS Baseband Signal Simulation ..................... ... 400
Arbitrary Waveform ............. 80. 400, 430, 434436, 438. 464
CW e 392-393
CavIY-UDBA . .. ettt 408
Data. . ..oeiiiiie e 278, 462-463
Delay. ... ooeeeeiiiiiiiaanae 448452, 454458, 460461
Digital Modulation .. ............... o 404-405
Digital Signal ........ ..o 438
Frequency and Time.........ooooviiiainniiiennainnn, 506-509
Function/Sweep ... e 625
Function .....ooo v i 428-431, 434447, 625
L7 NP NI 434436
PRBS ... e 464, 548-549, 551
Pattern PRBS ... ..ot e 552
Pattern .....ooovii i 462463, 548-55]

Phase Modulation . .........oiiiiverenriiiii i 404405
Pulse/Function................. 400, 428-431, 434446, 448449
Pulse /Pattern ... ..ottt e 463
Pulse ....cocooveiiiiii e 430, 448452, 454456, 458461
Signal ........c.cevennnt. 372-3174, 376378, 380383, 385-394
396400, 404408, 557

Square Wave ........oooiiiiii i 428431, 434447
Sweep .....ooiiinnn. 410411, 414—423 428-430, 443447, 625
Synthesized ........... 392-394, 396-397, 428429, 445446, 625
TiMI0R oo s 457
Vector Modulation ...........cooiuiiiiiininns 404408, 557
T 404-405, 464
Waveform .............c........ 400, 428430, 434436, 443447
Word ... 464, 516-517, 548, 85)
Government Sales ... ... it 737

Graphics

BUSINESS oo e 695
Displays ...t 684
PIOterS . e 82, 694-700
PriMerS .. et e 689-692
SOIWATE . .. o 82, 681
SuPPHES o e 693
Tablets . s 687
Technical Computers...........oooviiiiiiiiiaiiiinen, 644645
Terminals. . oo e e 685

H
HDA Simulator .. ..o 400
HILO Logic Simulator ..o, 657
HP BASIC
HP BASIC/UX . i 604
HP Measurement COprocessor ..........ooveeeiiiinaainnnns 606
Self-study Course ..........c.oiiiiiiiii i 606
HP Basic System Maintenance Service ................... ... 725
HP ConsultLine .......ooooviiini e 731
HP Customer Return Repair Service ........................... 723
HP Customer Service Centers .............cooiiiiiiiieneanenn. 723
HP Design Capture System . .........cccvvivivevrieinnnn., 657658
HP Design Verification Interface ...........ocooooiiiiniona. s 657
HP Financing . ...t 134
HP [BASIC......... e T, 629
HP [TG Interactive Test Generator Software ......... 603, 610, 621
HP Printed Circuit Design System.,....................... 657-658
HP-GL/2 695
HP-GL .o 695
HP-1B
Cables . 579
Channel Selector . .. ...vvvveaie e 553
Digital Clock ..o s 580
[ T 1 2 584
Frequency Counters ..............ccoocvvvinnn, 106-117, 120-142
General [nformation..................cverinnn.. 574-578
HP-IB Interface and Command Libraey ...................... 606
Logic Analyzers. ... ... 258
OsCillosCopes .. .....coveviie 54,276
Power Meters ...oovvvt i it 144-145,212
Power Supplies . .. .....ooooviiiii 484485
Relay ACtuators ..........oooviiiie i, 580, 598, 615
Signal Sources ...l 430, 434416, 438444, 447
Specteum Analyzers ... 152, 157165, 167-168, 173-193, 196-201
Switch Controller ... 619
SWICh DIAVET . ot 355
Switch Test Unit ..o 615
Switch/Control Unit ........ooiiiieiiiii i 619
Switches ... 356-357
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Time Synthesizer..........oviiiiiii i 457

VHF SWItChes .....vvvereiieiniiinen e, 580,619
HP-IB ... e 146. 202, 605, 695
HP-UX Controllers. . ..o..vnineiiiiiii e ceenaeeaa e 604
HP-UX Traiming .. .o voveninein e i ee e e eeennns 728
Handheld Optical Loss Test Set, Power Meter .........c........ 327
Hardware Support..........oooiiiiiiiieiiiirireiainanns 722-725
Harmonic Mixers (Cosaxial and Waveguide) .................... 187
Hewlett-Packard Interface Bus (HP-IB) ................... 580-581
High-Performance RF ..o, 180, 382, 387
High-Sensitivity Power Sensors...........cocoviiii . 148
| a—
|
1/Q Tutor Digital Treining Program................oveeeenenn.. 556
1/Q Vector Modulation Analyzer....................... 206
1/Q Vector-Modulated Generator (VAWS)................ 402403
{C Design Analysis Software ...........c...ooiiiiiiiiiiiiin, 515
IC Design and Prototype Verification System .............. S16-517
IC Test Systems, ARSIOR . .. ..vovuneeeenrieine i e 519
IC Test Systems, Digital ...............ooooiiiiiiienn. 516-517
IC Testers, Digital............ 294-298, 515, 518-519, 532, 540-546
JC-CAP i 5LS
L M . e e 515,539
IDACOM PT300. PT500 ......0covviviiiiiraea e 562-563
ISDN Protocol Analyzer ... ...oovviiiiiiieeiiiirirenaanns 560-561
ISDIN TES1ETS ... en ittt it v ienaee e e ein e et 558
Impedance Analyzers........................0l 302, 304, 306-307
Impedance Meter. .......coiuiiiiiii e 302
Impedance Transformers, 50-75O0hm.................ociee 188
Impedance/Gain-Phase Analyzer.................oooeeet. 302, 304
Indicators, LED .........oiiiiiiii i 666
610 Tt G D 319
Infrared Detector. . .....coocri it 669
Injector, AUIOMALIC. .. ..o ivieeern it it aan e aiaaaaraees 669
Inkjet Printers......ooouve vt eeeeenens 689-690. 692
Installation Services - ......ovvvriiii i 725,731
Instrument Controllers. ... ... ooviiiiii e 609
Integrated Test Systems ..........ooviiiiiiiiiii e, 257
LT YU N 668
Interactive Test Generator .........c.oovvveiiviiiaaes 603. 610, 621
Inerface BOXES .. ..o ivti e ciiie i 195
Interface Bus (HP-1B) . ... ...cooiiiiiiiii i 580
Interface Kits Multiprogrammer ..........cc.vviieaeeercenninn. 635
Interfecence & Noise Test Set.......o.ooiciiiiiiiii ., 555
Interferometers, Laser ......oovvvmveiiineneeeineniinnn. 166-369
Interferometers, Lightwave Accessory ........oooeoiieeeiiinn 336
Interrupt Card, Multiprogrammer......................coues. 637
Isolators

OPUER] oottt e e 330

Waveguide. .. ...oovveee it e 363

S

J
Jitter Generation & Measvrement .................... 235, 548-551
Jitter Test Sets ...oooi i 547
Jitter, Time Interva) Analyzer............ ... 106
K
Kits, Fiber Optic Link .. ..ceooineiiein v 666
Kits, Rack Mounting ...........ccoiiiviiiiiiiieriiiinan.n. 714-72)

L
LAN Cable Testing ............cocoviiiiiiiiiniiinn.... 568-569
LAN Protocol Afalyzer ..........covieiviriiiniiiiieanns. 564
N O I3 - O 558
LC/MSSYSIems ......ovniiiiii et 668
LCRMeters ....ooiviiii i iieiiiiiiiieeeas 30B-309. 312, 316
LCZ MEters ..o 316
LED Displays, Indicators ..............oooveeiaiiiiiiiininnn.. 666
LED-Sources. ..o 330
LIF Utilities oo e e 606
LSITest Systerm .. .....ooimiiiiiiiieii i caieeenen 519
Laboratory Automation Systems ..........ccoiiiiiiiiiinnnn. 668
Languages, TrRimng . ........c.oooieiiiiiiiiiniiiiiiiiiiins 727
Laser
INLErferomeRers ...\ vvrereriee it eeeeeeeeeaiaaenes 366, 369
Machine Too) Calibration ...........oveeevrieneiirinrinees 369
Position Transducer ..........c.oooiiiiiiiiiiiii ey 366
Printers . .ot 691-692
SOUTCES ..ottt 324-325, 325,330
Transducer System .. ......oovvviieiiiiii s 366
LeBSIME 1o v iiiier e e 734
Light Bar Modules, LED ................c.ccieiieenenininin, 666
Light Emitting Diodes ... 666
Lightwave Multimeter . ..., 324-325
Lightwave
Amplified Lightwave Converter .....................o. 135,337
Attenuating Lens Adapter ... 331
Component AIANYZEr ... ...vvvveeiiiierearirereananas e 332
Directianal Coupler ..........ooviiiiiiiii i, 3
Fiber-optic Interferometer ...............c.oveeeieiannn 335,337
[ 23 D 1T (= 330
Laser SOURCES ... ..ottt 330
Lightwave Multimeter .. ... .. ..o, 324
Loss TestSet ..., i 324-325
Optical Heads................ooi 324
Optical Isolators .............ooooii i 330
(0T I 7 S 327
Optical Power Splitters . ......c.oooiiiiiiiiiiiiies, 33
Optical Pulse Power Meter ..., 323
Optice) Time Domain Reflectometer .................... 328,329
PatehCords . .. ..o s 331
Power Meter. ... ...t 324-325
Signal Analyzers ........ccooiiiiiiiiii 334-337
I T 188
Liquid Chromatography ... c...vvurieiiiii e iaeeean 668
Logic Analyzers
ACCESSOTIES ..ot et ee st et e tr st s v h e res 265
CAELIBKS ..ot e 279
Microprocessor SUPPOIt ... ... ouuurirarneeeeeranes 262-264
Preprocessors ... ...oooiiiieiiiin it i 265, 628
State Analysis........oovviii i 274
User-definable Interfaces .........oooooeeeiiiiiiii L. 265
VX o e 628
Logic
Analyzer Training Courses ...............cooiiiiininienin.es 728
ADBIYZEES ..ot 258-293
Current TraCer .. ..ot e et 297
Development SYStEms .. ....c.. o ou i 648653
Pattern Generstors ...ttt e 278
Probes ... e G 278, 297
Pulser .o i 297
Signal Sources ... 448, 462-463
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MAP Protocol Analyzer .........ooooiiiiiiiiniiiiiians 560-561
MATE Power Meter. ......oooi i v naaae e e an e 146
MMIC/MIC Test Systems ........oooviiiiiiiieniiieenaenn. 257
MMS - see Modular Measurement System
| (0 1 1§ S PP 644
Mail, EleCtronic . . ...oovevei e i 680
Maintenance Service. .. c.ooviiiiiiii 725
Mass Selective Detertors. .. ...voieiiiaee i, 669
Mass SPECITOMEIETS .. ..\t trean i et cirinaanenaaes 669
Materials Measurement Systems ..........cccevuennrinnaa.... 254
Matrix Switches
(HP-IB) ..o i 355-357, 525, 615-620
16T (1) | O 355
MICrOWRYE ... ey 355-357
Measurement Graphics Software .............. oo 82
Measurement Personalities
CATY i e e e 173-174
Digital Radio ... 173174, 179-180
EMC o i 174
Measurement Plotting System..........c.oooviiiiiiiiiiieinnn 82
Measurement Software .........cooveiiiiiiiii i 342
Measurement System Calibration Service .........o..ccoinnte, 725
Measurement Systems Architecture ......... 3-5, 189-195, 602603
Measuring Receiver .........ooeviiiiiiiiiinrniniaennns 211,215
Mechanical Engineering
DesignCRNLEr ...t et 662
DESIBO . ottt 662, 664
Drafting Plotters ... ... oiiiii i 696699
Drafting ..ottt e e 662, 664
Solids Modeling ........oovvieiiiiiii i 662, 664
TeSt oot 156-165, 167-168, 662, 664
Medical Instrumentation. . .......c..oviiniiiiiii 671
Memory Card, Multiprogrammer .........cocoevviiiinnririen.. 637
Meters
AC 84-99
CaPACILANCE .\ oot eeriieees e 534
DIStOrtion. . ... ooveve i eeve i 202-203, 207, 209, 211-212
Frequency ............. 89, 106-112,114-117, 120-143, 365, 583
TMPEAANCE . ... eoeeeneeeieire et aeee e eeeenns 302, 306-308
| ol L D 308
Low RESISIANCE .. ...oueiniieiiiiiiii e 94
Modulation . ........cooeiii e 106, 206
MUBIURCUOR v e e e e e ea e e aas 84-99
MUtIMELer ...ttt eaaeaaans 84-99
NOIBE FIBUIE . ...ttt et 345
(07T -1 84-99
Peak Power . ..o e 151
Phase ... 106, 161-164, 229
PICOATNIPETE ...t itiie ittt c it i 532
POWEr /COUNLED (. .\ e i iee et e b e e e 147
POWET i e 144-154, 212-215
QMeErEr L. 308
SIgNAILE . ... 294, 296
SUSCEPLAMCE .. ..o vevene et eae e e e v e 308
Time Interval ...ooooiiiri i i 106, 112
True RMS .o 84-99
PAMEtEr . ..o e 532
MICTOCITCUI . .4 vttt e e e e 360
Micraprocessor Development Environment................. 648653
Microprocessor Development, Training .......o..o.ovvienint. 728
Microprocessor Support
Advanced Micro Devices (AMD) Microprocessors ............ 262
Analog Devices Microprocessors ..., 262
GTE MICrOProCessors ..........cooueiverornenernainneaenins 262
HP-1B Bus Support .......oooviiiiii i 264
Hitachi Microprocessors ............c..oiiiiiieiiviiiianne, 262

Inte) MicToprocessors. ............o.vviniiiniin i, 262
Motorola Microprocessors .............oovvveiiiiiiiiiiiie, 263
NEC MicToprocessors ... ocuuureininiererreneeniecainians 263
Nationa} Semiconductor Microprocessors. .................... 263
Rockwell Microprocessors .........ovvvvvvevirineieiennann... 264
Texas Instruments Microprocessors ........ e 264
SCSIBus SUPPOLt .. ...ooeiie et 264
Zi}og MiICrOProCEsSOMs ... ... vet it eiecieneeiaaanaanein 264
Microprocessor Troubleshooting........................... 294,296
Microwave Digital Radio Test.............c.oooeoeiiiian 556-557
Microwave Linear Simulator .............oooviiiiiiiinn.. 661
Microwave Nonlinear Simulator.............cooiiiiiiinnenenns 661
Microwave Radio
Fading Test. .. ...oiiiitiii it e 555
Noise and Interference TestSet ..ol 555
Portable Counter/Power Meter ...........o.oovveiinniinnn.. 118
Microwave
Amplifiers . ... s 426427
Attenuator Calibration ...............occoiiiiiiiei i, 213
0 1 D 115,127,130
Design System (CAE) ...t 661
DIOAES . . e 667
Down-COnVETter .....oovveeeeeeeiiirinonennnnin 108-111,2(5
Interface BOXES ....ovvveiiiiieiiiiiii e 195
Measurement SYStem. ......o.ooiiiiiii i 215
MOUIBLOMS . ..ottt v e 215
Network Analyzers.....................oanae. 216, 219-225
Noise Figure Meter ...t e 145
Noise Figure Test Set ....o..oooiiieiiiiiiiie e 346
Power Measuring Equipment ........ e 144-151, 211
POWeEr Sensor ... 215
Preamplifiers..........ooiii 189-193.427
SemICOMAUCLONS . ... v e it et iireee et it ineeeans 667
Sensor Module ......cocoo it e 21S
Signal Generator Test . .........cciiiiirnnieeiiinneeaiannns 214
Signal Generators .............. 392-394, 396-397, 404405, 408
Spectrum Analyzers ....................0s 174-184, 186, 189-193
Sweep Oscillators .................ocoiiieen. .. 410411, 414423
Switch DOiver ... e 194
SWitehes .. ... 627
Synthesizers ...l 380-383, 185394, 396-399
T8t ACCESSOTIES .. ..o vvviiireeeirirrerneentannnss 352, 355-351
Test Equipment ................ 350351, 358-359, 361, 363-36S
B ¢ 11103 - S U 727
TranSIStONS .. ..o et i et 667
2, O 627
Military Standard Agreements .............ooiiiiiai . 724
Millimeter Wave Instrumentation
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Bends. . ... e 365
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[ 521 001 14 3 DN 359
Directional Couplers .........c.ooviiiiiiiiiiiii e 363
Frequency Meers .. .......oooeviiiiiiiiiniricis i ieiess 363
Harmonic MiXers .. ....ooooiiiiiiiiiiie i iiiiiiiriraraanss 187
18OIBLOMS ... e e 363
Mismatches, Waveguide .. ..., 365
Network Analyzer. .. ...ttt 22), 250
POWET SENSOTS ...ttt i 148
Preselected MIXETS ...c.ovooiniiiiiiiie i e 187
SROPLS ..o e 361
Spectrum Aralyzers ..........cooiviiiiiiiinnn. 179-183, 183-184
Straight Sections ... 365
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Synthesized Sweeper ... 393. 3%
Terminations. .......oooiviiiiiii e e 361
TWISES L ettt 365
MilliohMmMELErs .. ...v e 94, 320
Miniature Link COMPODENtS ... ......ouveieaneenineneaiaricanss 666
Mismaiches, Coaxial Sliding ... 361
Mixers, Coaxial and Waveguide ........................ ... 187, 350
Mixcrs, Double-Balanced and Harmonic........................ 350
Modal Test .o e 165
MOGEMS .« oo e e 404
Modul Analysis ...ttt e 166
Modular DC Source Monitor. ... ......cc.vviieeneaiiiaiaiiii.n, 530
Modular Measurement System (MMS)
Lightwave Signal Analyzers ...t 334
Power Meter .. ... i 145
Preamplifier, RF ... 425
Preamplifier, microwave ...........ooviiiiiiii 427
Signal Analyzers ...........cocviiiiiii 189-195
Switch/Attenvator Driver ...........ooiiiiii 355
Veetor Volmeter. .....oovvii e 245
Modular
Preamplifier. RE ... ..o 425
Preamplifier, Microwave ... i 427
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Modulation Analyzers ...l 106. 206, 209, 342
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Modulation Test Source .. .......oooiiiiiiiini..n. 404405, 556
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Multichannel Measurement System .................. 165, 167-168
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Multimeters.............oooeviiinin. 84-99, 294, 594-595, 623
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Multiplex (Primary) Analyzer.............c.ooeeeiiiiiiinnnn. 553
Multiplexers ......... 89, 583, 586, 594-596, 598. 615, 619, 626627
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AVIOMATIC . et s 229, 248
Frequency and Time Domain ...................... 156, 158-]60
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Noise and Interference Test Set ... ... 555
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OEM
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Optical Power Splitter ... 131
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Digital Waveform Storage ..........covveviniininnnn... 6465, 67
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PO S i e 691
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PRBS GeRergtOrS .. ..ttt e e e i 464
PT300. PTS00. . ..o e e e 562
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Permittivity Measurement Systems ... ...l 254
Persona) Computer Instrument Controllers................. 607608
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Phagse Meters. ...........coiiiiiiiiiino. 106, 161-164, 229, 231
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Plotters, Drafting . ............coooiiiiiiiiiiiiiiiiins 696100
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Coaxial .. .. e 224, 226, 243
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Atomic Clock ... o 513
Bench . oo 474, 500
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Constant Current SOULCES ... ...viivreueneaeinineeraenns 505
Digitally Controlled ...............coooiiiiniinnnn. 475, 484486
Frequency Standards ..o 513
HP-IB Programmable . ......... 470-473, 475, 477487, 490-491
Laboratory ................ 470471, 473, 475, 478487, 490—49)
Modification Service. . ... .ot e 475
Multiprogrammer Control ............ovveieinnnin.... 473,475
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Polarity Reversal Relays . .............cooviiiniiiiiiiiiananns 488
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Programmable .......................L 470474, 477. 484485
SHANGDY .t 513
Preamplifiers .. .....oovviiii i 189-193, 427
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Primary Multiplex Analyzer .......... ...l 553
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Printers
Bar Code . oo i e 691
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High Frequency.............oooiiiiiiiiiinnn, 99, 188, 239. 556
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High Voltage ... 99
Logic........ e e 297
Pressure QUarz .. ...ooo i e 370
Spectrum/Network ........ ... 232
Temperature . ......ooiiiiii e e 371.37)
Voltage Divider ...t 99
Product Notes. ... 760
Programmer Starter Kit ................o oo 400
Protocol Analyzers ... i 559-561
Pulse Generators ............. 430431, 448452, 454458, 46046}
Pulse Width/Duly Cycle Analyzer ............................. 106
Pulse/Function Generators............. 400, 428433, 434-444, 449
Pulsed-RF Network Analyzer .........................el 256
Q
Q AGBPIET L. 31
QMeter e 319
Quartz Frequency Standard ...l 510
Quartz Thermometer .......ooiviiiiiiiiiiiii e 71
Quasi-Peak Adapler .....coovviiiiiii i 198
R
RF
AMPHIErs .. ... o 425
Impedance Analyzer ... 245
Network Analyzer................... 229, 238, 240-241, 243-244
Preamplfiers. .. .oooiii v 189-193
Preselecton. ..o 198
Signal Gemeratons ........vvviiriiiriiiiiiiiiiiiiiaes 372-373
Specirum Analyzers............ 173-176. 178-182, 184, 189-193
SWItCh ... 355-357,615
Switches ... 627
Time and Frequency Analyzess ....................... 78-81, 106
Transceiver Tes( Systems ... 338
VXL e e 627
RMS Voltmeters ... 84-99
Rack Mount Kils ..o 714-22)
Rack Slides .......o.vvvievei i, 715-716, 7118-219
Rackmountable Controller ... 609
Radar Cross Section (RCS) Measusements ..................... 255
Radar Signal Simulator......................o 402403
Radio System Testing......covvururiiiiiie e 106
Radio Test Systems......vivnnii i .338
Radio Test, Microwave Digital ......................... ..., 587
Radio Test, Microwave
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Noise and Interference Test......oooviiiiiiiinieniarininans 555
Range Calibrator (for HP 435B Power Meter) .................. 147
Receiver. Measuring ........ .o 211
Recorders

Measurement Plotting System ... 82

WavelOrm ..ot e 78-82

XY o 82
Reflection/Transmission Test Sets.............ovininin, 240-24|
Reflectometer, Optical Time Domain ............ooooveeinin.. 328
Relay Actuators (HP-IB) ...... ... 5$80. 598.615.61%
Relay Multiplexers ..., 594-595. 626
Relay Output Card, Multiprogrammer ......................... 637
Repair AGreements . .......omieeeiiini i 723-724
Resistance Meters .. ... v ie e 84-99
Resolution Enhancement, Laser ... 691
Rewritable Optical Library System ... 686
Rewritable Optical Disk Drive ..., 686
Rotary Vane Attenuators, Waveguide ..., 364
Rubidium Frequency Standard . ...................... e 509
s
S-Parameter Test Sets .......oociiiiiiiiiinnn.. 240-241, 249
SCPL(TMSLY) Lt e 602
Sales Ofces ..o 737
Sample Preparation. ..........oiiiiiiii i e 669
Scalar Network Anelyzers ........................o... 226-228
Schottky Diodes .. ... 667
Secondary SEOTARE. . .. ..vreiei e 686
Selective Level Voltmeters ...........cocoiviiiiiiiiiinn, 202, 554
Semiconductor Parametric Test System.................... 520-523
Semiconductor Test Equipment .................. 516-524, 536-537
Semiconductor/Component Test Systems ............. 516-517, 519
Sensor Module ... 148, 212, 215
Sensors, Power ...t 148, 151,215
Sensors, Thermistor . ........oovriiii i 151
Service nformation .........coevvieirieiiiie. e 760
Servo EleCtronics ... o.ovviviie i 367
Sheet-Feed Drafting Plotter.......... e 699
SRIPPING . v i 735
Shorts, Coaxigl .. ..ot 361
Shorts, Waveguide ...t 361
Signal Analyzers

Attenuator Calibration ...........ooeiiiiiiiiiiiii 213

Audio ..o 156-165. 167-169, 171~172, 207

DY At L) P D 209

Frequency and Time Interval ...........oooooiiiicoi, 106

Modular.................. e 189-195

Modulation ..o 106, 206. 209, 341

Phase NOISE. . ...ovvviicrieniiii i iiiiineneens 106. 204

Signal Generator TeSt .. ..ovvvviiiiii e 214,215

Spectrum Analyzers ... 177, 196-197, 199-201

Spectrum ... 169, 171-176, 178, 180-186, 188193, 198, 204, 232

Time JAterval ..o oo e 106

Waveform ............. 82, 157, 16)-165, 167-168, 189-193, 206
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AMFM Pulsed . oo 397

CW i e s 392-393

DAGIAL .-« ee e e e e e et 438

General InfOrMAtION. .. ... .oovei i 372

Generator/Recorder. .. ......uviiiereiii e 80

HF, VHF. UHF,SHF.............. 374-377, 380-383, 385-394,

396400, 404405, 441444, 447

MICIOWAVE . ..o v e i are e 192-394, 396-397

Modular . ... 189-193

Performance Test System .. .......oovrviiiieniioniiiniann., 214

Programmable ...................... 374-377, 380383, 385-1394,
196-399. 440, 442
Pulsed ...t 394, 396
Serviee Kits. ... 383. 389. 397
Sweep ..ol 410411, 414423, 428430, 443-444, 447
SWEPL o 393-394, 396
Synthesized ..................oL L 374-377, 380183, 385~394,
396-399, 428-431, 434439, 441447
VOR Modufator ......oooiiviiiii it 434436
Vector 1/Q oo 342-34)
Vector. 1/Q oo 404-405
Signal Simulation System ... 400~403
Signal Sources. Programmable ....... .. 374-378, 380383, 385-391,
398-399, 428429, 434-436, 438447, 451
Signal Sources ..... 374-378, 380-383, 385-391, 398-399, 410411,
414-423,428-431, 434439, 441447, 450452, 455, 460464
Signaling. RFRadio...........oociiiicias o, 434-436
SimPlate Fixture Series .. ......cooiiiiiiiiiiinn 546
Simulation, Signal . .......ccociiiii 400
Simulator
Radar TRreal . ..o e 402
SigNal . 402
Single Sideband Phase Noise Test System ...................... 204
Stiding Loads (Coaxial and Wavegnide) ........................ 361
SoftBench . .oveee 654
Software Support, Test and Measurement....................... 730
Software
Active Device Meastrement ............oviiiiiiii e 251
Antenna MEasurement .........ooviiienien i 285
Applications Solutions ............... 645-647, 658, 661665, 681
APPHCALIONS . ...ttt e 657. 659
Basic Network Measuremenl ...........ccooiviiiiieiennnn... 241
CAD o 645-647, 657-659, 661-665
CAE L 657659
CASE (o 646
Cellular Radio Test ......ooiiii i s 339
Circuit/Device Modeling ... 518
Datacom. . ..o e 681
EMI Medsurement .........ooooviieiieiiiiineieians 199-200
Electronic Design .............cocoiiiiiiiiin 645. 657-659
Engineering SYstem ...ttt 654
Functional Test Manager ................ccoiiiiiiiineninn . 612
Graphics.. ... 681
HPITG Lo 603, 610, 621
Mechanical Design & Drafting ......................... 662, 664
Mechanical Enginesring ..., 662, 664
Microwave Measurement System ........ ...l 215
Network Measurement .........oooiovieiiiiiiiiin s 247
Parameter Extraction..........oooviviiiiiiiiii i S1S
Radiated Emissions Measurement . ...................... 199-200
Scalar Network Analyzer .......ocoviiiiiiiiinin ... 227
Signal Generatar Test ...t 214
SoIUtONS .ottt 657, 659
Spreadsheets ...........ooiiii e 681
SUPPOIT ServIoE . .v e et 722,730
Terminal Bmulation ... e 681
Transceiver TeSU .. ..oooeii et 139
Transmission Line Test System ...........oooiviviviniias 228
Vector Network Analyzer..........oooviiiiiiiiniiieiniinns, 247
Waveform Geperator. .......covvvviiivnininiranaaaaann. 81,400
Waveform Measurement ........oueevieenineniieiinie..s 9
Solid State Displays. Optocouplers. Fiber Optics, Relays......... 666
Source, AVIONIC .. .oovvvie i 434-436
Source, DC ..o e 433
Source, Signal............... 374-377, 380-383. 385-391, 398-399,
410411, 414423, 428431, 433436, 438, 443447, 464
Spectrom Analyzer Accessories ......... ..o 201
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Spectrom Analyzer Preselector ... ... 198
Spectrum Analyzers ... .. 106, 171-176, 189-193,196-197, 199-200
Standards, Frequency and Time ..............oen.n. 506-510. 513
Standby Power Supply ... o 513
Step Attenuators, Coaxial............ .o 354
Structural Test .. ... o e 165
Support, CUSIOMET ... .. iiieiiiiiiit i e eeaiaanes 727-728
Sweep Oscillators. . ............... 387, 410411, 414423, 428-430,
434436, 443-447, 554
Sweep Signal Generators.......... 410411423, 428-430, 443-447
Sweep Synthesizers ... ......oovivaiiiiiiie e, 443447, 554
Swept Signal Generators ..................c..ooouiee. 393-394, 396
Switch Controller, HP-1B ... i 619
SWItch Driver . ..o o 194, 355
Swilch MatriX....ooooiii e 195
Switches
AC Power Controfler .. ......ooivi i 586
ACTURLOTS L. et ettt he e e e e e b 89. 383, 586
Coaxial, Five-Port............o.oociiiiiin e 355-357. 583
Coaxial, Microwave OEM ........ ...l 355-357
DIIVEr ..ttt e 194, 355
Fomm € e 626
Matrix (HP-IB)..........c.oo e 615.61%
MatriX. e 195, 626
Microwave .. ... ..o 626627
RE o e 627
SP-Multi-Throw ... vt 358
Switch/Test Unit ...t 615
VXIESyYStem ..o i 594-595
Synthesized Function Generators ................ 400, 430, 434436
Synthesized Function/Sweep Genergtor ........................ 625
Synthesized Signal Generators ......... 374-377, 380-383. 385-393,
396, 398-399, 430, 434-436, 447
Synthesized Signal Sources .. ..... 394, 397, 434436, 443444, 447
Synthesizer, Arbitrary Waveform ................... 400, 430
Synthesizer, Audio Complex ........ocoiiiiiiii i 434-436
Synthesizer, TIME .....oveiee e 457
Systems
Analog LSITest ..o i e 519
Attenuator Calibration ..... ..., 213,215
AUtOmMEtic TESL ..ottt i e 638
Board Test. ... e e 540-545
CAD L e 662, 664
Combinational Test ...........vovveiiiiiinsiieiiiiannns 540-545
Communications Test .................. PN 540-545
Computer-Aided Engineering (CAE/CAD) ............ 645, 647,
657659, 661, 664665
Data AcqQuisition ..........oooveiiiiaiiieiiins 583, 586, 598
Digital ICTest. covvvuviiiiii e 516-517
EMC Design........ e 196-197, 199-201
1C Prototype Verification .. ........ocevveuiiniiiininnn. 516517
In-Cireuit Test . ...oooiiin i 540~545
000 0 I~ GO 519
Microwave Measurement . ....,..u e oeeire e eiiiinaarinns 215
Modular Measurement System.............ccovviiienins 189-195
Semiconductor Test «.o.vvivein e 516-517.519
Signal Generator Test ......ooiiiiniiain i 21$
Surface Mount Technology Test ...........cooooiinnnn, 542-543
TransCeiver TSt « v v ettt it ns 338
Trausmission Line TeSt ..ot i s 228
Waveform GEneration . ... ...c.o.veviieriaeennrienuiseins 81. 400
Computer-Aided Soliwase Engineering .................. 648653
Microprocessor Development ............cviveeeievann. 648-653
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Audio Channel Selector: HP-1B Controlled ................... 553
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Bit Error Ratio Measurements .......................... 548, 551
Cellular Radio Test Equipment ................cooivoieennn 338
Constellation Analyzer . ............ooviiiiiiinnnin. 206, 556
Counter/Power Meter ... ..ot 118
DS3 Transmission Test Set ....... B 551
Digital Data Test Set... ... 550
Digital Modulation Analyzer................................ 206
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Digital Transmission Analyzer ..................... 548-549, 551
Digitizing OscillosCopes. .. ... 79
Ecror Detectors ... ..o v e 352
Error Ratio Measurements. .............ooveiiniin.... 548, 552
FDM Measurements ...........ooooiiieiioiieiiaannn, 554
Frequency Analyzer ...............ocoiicia RN 106
HP-IB Controlled Channel Selector ...... ............. .. .. 553
Jitter Generator & Receiver ............. ........iiiieens 548
Jitter, Time [nterval Analyzer..................coo i, 106
LANPro1ocol. .. ..ooee i 566
Microwave Network Analyzers ........... 228,239, 244, 250-253
Modulation Analyzers........ ... .o 106
Modulator/Demodulator .............. o 4044035
PCM Testing .....o.ovviiiiiiiiiiiieei e, 106, 549-550, 553
Pattern Generator & Error Detector. . .......oooooni.. .. 549
Power Meters ... ... 151
Specirum Analyzers............ 156-16S, 167-168, 183, 189-193
Time Interval Analyzer..... ...t 106
Transmission Impairment Measuring Sets .................... 572
Transmission Line Test Sets ............c.cooiiiiiiiiiiniinns 228
Veetor Modulation Anglyzer....................ooiieeis 206
Vector Modulztion Generator/Analyzer................. 404-405
Voice & Data Testing .........ooooiviiiiiii i 570
Waveform Analyzers .................. 78-82. 106, 157, 161-165,
167-168, 189-193. 206
Temperature Measurement .. ...........ooveevnnnirirennn. 371, 583
Thermistor Assemblies........................ BN 154
Thermocouple Multiplexers .......... oo i 626
Threat Simulator, Radar.......... B 402-403
Time Interval Analyzer ... it eeians 106
Time and Frequency Domain..........ocoovviiiii o 156
Time. Frequency Domain Apalyzers ......................... 78-81
Tracking Generators . .. .. uuu i iereieeueiieaneeesrennn 189-193
Tranceiver Test EQUIPMENt ......ooosiaiiiis i 342,343
Transient Digitizers .......................e. 81,156~165,167-168
Transient GenETAIOrS .. ..oovuirirr e vraee e e 80, 400
Transient Recorders ..............coovennen. 157, 161-165, 167-168
True RMS Voltmeters .. ......oovviviniiiiaiin e oin 86-89,91-99
Twisted-pair Cabling ...........ccooiiiiiii i 568-569
Type NShort ..o o i 361
U
UHF Signal Generators. ........ooviveeennenricinanninanans 404405
US Government Sales .........oooviiivreneniaaaanaan, 737
v
VXI
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Command Modeul ... 629
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Controller .. .o e 629
Counter Totalizers ... 624
COUMIETS . ¢ . ettt e e ettt e 624
DA COnVerters .. ......oouuiii i e 625
Data Acquisition .............. J 594-593
Development Tools ..., 628-629
Digital 1/O ..o e 625
Digital Multimeter ... 594-595
Digitizing OscillosCope ... ...ooveiii i 625
Function/Sweep GEnerators ............oooeeiovriiaoien. 625
HP IBASIC ..o e 629
Logic Analyzer Preprocessor ..........ooovvviiiiiiin oo, ....628
Mainframes...... ... 594-595,622. 628
MaatTiXeS .. oo e 626
% (s 0] Y o 13 628
Multiplexers ...... B 594-595, 626-627
Power Meter ..o 628
SWILCRES ..ot 594-595, 626627
Universal Counters . .......oooieiiiiain e 624
VXIbus Family........coooviiiiiii i 621622, 630
Value-added software solutions ..., 660
Vector Analyzer... ..o oo 206
VeCtor GEMETALOT .. ..\ ettt e ee et e e n e 34
Vector Modulation, Signal Generator........................... 557
Vector Network Analyzers ......o.ooooiiiiiiiiin i 161-164
Vector Voltmeter . .........cooooviiiiniiiin s 189-193, 245
Veetra PC SyStem ... 561, 683
Verification kits (Network analyzers) ......................c. .. 252
Vibration Analyzers ............cooiiiiiiii 157,165,166

_
w
WAN Protocol Analyzer................o. o 558-561
Waveform
AdapLerS. ... e 365
Analyzers. ... ... 82.161-164
ACRVALOTS ... e e e 364
Digitizers .....ovviii 81.167-168
Generalos, ArbIFArY . ..oo oo i e 80
Recorders. .. ..o 82
Wavepuide
Bends, Twists .. ..ot . 365
Directional Couplers ...........cvvveirireraiaininirinininns 363
Frequency Meters ... i i 363
Holders .. .ooo e 364
Low-Pass Filters ..... ..o i 364
SlidingLoads ..........cooiiiiiiiii 361
Sliding Shorts .. ... oo 361
Stands ... 364
Wire Test Instrument ... 568-569
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10B Business Calculator (Algebraic) ............ooveiiinnnn. 676
I0BASE-T Products .. ......vovveeereiieianinenenirianns 568-569
) 2C Programmable Financial Calculator (RPN) ................ 676
| 78I Financial Calculator (RPN/Algebraic)................... 676
19BI1 Business Consultant (RPN/Algebraic) ................... 676

S

20

20GB/A Optical Disk Library System .......................... 686
208 Scientific Calculator (Algebraic) ...................ees 676
21S Stat/Math Calculator (Algebraic) .......................0s 676
28S Advanced Scientific Calculator (RPN) ..................... 676

——

30

32S Scientific Calculator (RPN) ... ... it 676
40

428 Scientific Calculator (RPN) ... vieiii it 676

S
100
105B Quartz Oscillator .....covvvniiiiis e e iiieaicasan 510

200

214B Pulse GEnerator. ... vo vt ee e e 458
281 Series Coaxial-Wavegunide Adapters......................... 365
292 Series Waveguide-Wavepguide Adapters..................... 365

————

300

334A Distortion Analyzer.......coooiiiiiiiiiiiiiiiii e 203
339A Distortion Measuring Set .........ooviiiiiriiiiiiiiiinnns 203
346A /B/C Noise SOUTCES . . ..o 347
346C OPT KO1 NOiSe SOUFGE . ....veviiiiiirieiieriaiiines 347
347B Series Waveguide Noise Sources . .........oooovvinnnn.s. 347
355 Series Coaxizl Step ALtenvatdfs . .......povvveveenn.... 352-353
362A Series Waveguide Low-pass Filters ....................... 364
365 Series mm-Wave Waveguide Isolators .............coveeee. 363
370 Series mm-Wave Fixed Attenuators .................v.oe.l. 364
373 Series mm-Wave Fixed Attenuators ........................ 364
382 Series Waveguide Precision Variable Attenuators ........... 164

—

400

AISESWR Meler . ..o i ciii e 225
422A/C Series Wavepuide Crystal Detectors............... 358-359
4238 Coaxial Crystal Detector ...........oooviviiiiieiainnn.. 358
432 Series Power Meters............... [P N 150
435B Power Meter ... e 147
436A Power MEter ... .o i i i 146
437B Power MEIEr ..o vttt 145
438A Dual Channel Power Meter ... 146
438A Option 700 MATE - Programmed Power Meter ........... (46
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478A Coaxial Thermistor MOUNt ... vvvvieini i 151
486A Series Waveguide Thermistor Mounts .................... 15)
—

500

532 Series Waveguide Frequency Meters ....................... 163
537A Coaxial Frequency Meter ........... ..o, 363
S45A Logic Probe .. ..o.voeeti i 297
S46A Logic Pulser.. ... ooii i e 297
547A Digital Current TRACEr ... ovie e 297
S48A Logic Clip.......ccovniians S 298
600

650/ A Rewritable Optical Disk Drive .......................... 686
700

700/22 Display Terminal ... 685
700/32 Display Terminal ...t 685
700/41 Display Terminal ... 685
700/43 Display Terminal .............. ... 685
700/44 Display Termingl .. ....ooveeueeeeneer e 685
700/92 Display Terminal ...............oiiiiiiiiii 685
700/94 Display Terminal ....... ... 685
752 Series Waveguide Directional Couplers ..................... 363
772-773D Directionat Couplers.. ... ..., 362
774-777D Coaxial Dual Directional Couplers ................... 362
778D Coaxial Dua) Directional Coupler ........................ 362
779D Coaxial Directional Coupler.............................. 362
800

894 Series Waveguide Mismatches ............................. 365
896 Series Waveguide Precision Straights....................... 363
897 Series E-, H-Plane Waveguide Bends ....................... 365
898 Series Waveguide Twists................c.coooiii L. 365
899 Series Waveguide Straight Sections ........................ 365
900

905A Coaxial Sliding Load ...............c.coeiiiinn, 36)
908A Coaxial 50-Ohm Tesmination .............c.o.cveiiniinn 361
909A/C/D/E/F Coaxial 50-Ohm Terminations ............... 36}
910 Series Waveguide Terminations .. ........oovviinieiiee. .. 361
911C Coaxial Sliding Loads................cooiiii it 361
91D/ESliding Loads . ..........ooiiiiii 361
911F/G Sliding Mismatches ..............coooiiiiiii L. 361
914 Series Waveguide Sliding Loads............................ 361
920 Series Waveguide Moving Shorts........................... 361
921 Waveguide Fixed Shorts .. ..........coviiiiiiiiiea . 361
1000

1000 Computers and Systems ..............o.oeennnnn... 642-643
1008A Testmobile . ..ot e .76
1040M LC Diode Array Detector .. ......ovvviiiiiiiii e, 668
1046 A Fluorescence Detector ..............cooiviiii v, 668
1047A Refractive Index Detector...........ovovvivenion voin. 668
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1049A Electrochemical Detector .......cvveiiinivienininenn.. 668
1050 Series HPLC Modules........oooiiviiiiiiiiiiniiin. 668
1050 Series I HPLC Modules .........cooiiiiiiininiiicnnnann. 668
1050 Titanium Series HPLC Modules .......................... 668
1051 A & 1052A Combining Cases ............ooooviiiiaaa. .. 718
1090 Series I1 L/M Liquid Chromatography System ............ 668
10901 Liquid Chromatography System ...............ccnvenn. 668
1090M Liquid Chromatography System ........................ 668
1122A Probe Power Supply ...t 73-74,16
1124A Active Divider Probe ............................, 73-14, 176
HI3IATV VideoSyne Pod......ooooiiiiiiiiiiiii e 77
1137A High Voltage Divider Probe ...t 14
L141A Differential Probe ... 75
TI80A Testmobile ... 76
1250-1530 N(m) Short (750hm) .........ccooooiiiniiiiniinn, 361
1250-1531 N(f) Short (?50hm) ..., 361
1251-2277 Dual Banana Plug 10 BNC Female................... 707
1251-2816 Duel Banana Plug (for Cable) ....................... 707
1631D + 24D HP 1631 A/D Logic Analysis Measurement
Techniques COurse .......oviiiiiiiiiii i 127
1650B Logic Analyzer .........oooiiiiiiiiiiiiiiiiiie 260
1650B 80-Channel Logic Analyzer ...............cooooviiinen, 266
16518 Logic Analyzer ..........cooiiiiiiiiiiiiiieaenn 260
1651B 32-Channel Logic Analyzer .....................coiuie. 266
1652B Logic Analyzer ........ ...t 260
1652B Logic Analyzer with Oscilloscope ... c.........ocoivienn.. 268
16538 Logic Analyzer ...............cc.ciiiiiiiiiiiiiiii 260
1653B Logic Analyzer with Oscillascope ....................o0l 268
1654B Logic Analyzer. .. ...l 260
1654B 64-Channel Logic Analyzer ............................ 266
2000
2106CK /DK Board Computer ............coovvinnnnn. 642-643
213dA Computer .....oviniieie e e voes 642-643
2139B COMPULET ...ttt eeaiaes 642643
2156C/D COmMPULEr ... 642-643
2196G/H Model 26 Computer Systems.................... 642-643
2199E Model 29 Computer Systems . .............c....eee. 642-643
2225A/B/C/D/P ThinkJet Personal Printer .................... 690
2227A/8 QuietJet PLUS Printer..........ovveie v, 690
2228A Quietdet Printer ......oooieiiii e 690
2235A/B/C/D RuggedWriter 480 Printer...................... 6%0
2279A DeskWriter Printer ... 650
2393A Graphies Terminal .........cocviiiiiiiiii 685
2397A Color Graphics Terminal............ccciveeeeireeiraenn.. 685
2424A Micro 14 Computer ..............ooviiiiiiiin, 642-643
2426G/H Micro 16 Computers........ovevieverneanennnc.. 642-643
2434A Micro 24 Computer ...l 642643
2436G/H Micro 26 Computer ..........ccovieniiien ... 642643
2439B Micro 29 Computer .......ovveniiai e, 642-643
2484B Micro 24 Computer.......oeeeieiiiiiie e 642643
2486B/C Micro 26 Computer System ...............ooviisnnnn, 642
2486B/C Micro 26 Computer Systems................cooennns 643
2489B Micro 29 Computer System .........c...cvovennvenairn.. 642
24898 Micro 29 Computer Systems ............ooevnniiiais 643
2562C Dot Mateix Printer . ....c.uoiueiiiinaainaanancniainans 692
2563C Line Impact Dot Matrix Printers ........................ 692
2564C Line Impact Dot Matrix Printers ........................ 692
2566C Line Impact Dot Matrix Printers ...................0. e, 692
2567C Line Impact Dot Matrix Printers .....................0, 692
2680A Laser Printing System ..., 691
2684A/P/D AP Laser)et 2000 .........voeeeeeeaeeiaeeeins. 691
2685C Laser Print Station ... 691
2804A Quartz ThermOmMEter .. ..o veee v e i iee e avrarnne 37t

2833D Quartz Pressure Set ... .coiiiiiii e 370
2813E Quartz Pressure Probe .....................o.l L. 370
2816A Pressure Signal Processor ..., 370
2934A Business Printer ... 690
2939A Micro 99 Compater ...............cc.oouvveiiiinn,, 642-643
2959A COMPMEEr ... ..............oeieeeiei i 643
2989A Computer .........c..oiiiiii e 642
2989A Micro 99 Compater .............ccovvneeeinnnnn. 642643
2999A Model 29 Computer System ............................. 642
2999A Model 29 Computer Systems ............................ 643
3000

3048A Phase Noise Measurement System....................... 204
3048A + 24A HP 3048 A Phase Noise Measurement System.. ... 727
3065 Board Test Family (HP-IB) .................... 540, 544-345
306SAT Combinational Board Test System ........... 540, 544-545
3065CT Communications Board Test System ......... 540, 544-545
3065ST Standard Techriologies Board Test System . ... 540, 544-545
3070 Board Test Family (HP-IB) ...................oo..0L $40-544
3070 SMT-Series Board Test System ...................... 540-544
3070 Series Board Test Systems . .....ovoiiiiiieeiviiirareeein. 543
3070AT-Series Board Test System ................... 540-541, 544
3070AT-Sertes Corabinationa) Board Test System. ......... 542~543
J07IST-Sertes . ... .ovoi i 542
3073 Series Board Test System ................................ 541
3235A Switch/Test Unit......ooooiiiinii e 614615
3312A Function Generalor. . .. .....oovuevirieieeianennnann., 430
3314A Function Generator. ............oovviiineeieinnnnnnnn, 430
3324A Synthesized Function/Sweep Generator ............ 445446
3325B Synthesizer/Function Generator..................c....... 443
3326A Two~channel Synthesizer. .........cooeiiveven ivienninn. 444
333SA Synthesizer/Level Generator .........oooveii i, 447
3336A/B/C Synthesizer /Level Generators ..................... 554
3336C Synthesizer/Function Generator......................... 447
3365 ChemStation. . ....ooveii v iiie e 668
3396A INtEGrator .. ..vii it 668
3400A RMS Voltmeter ..., 98
3421 A Data Acquisition/Control Unit ..............ooeiiis 583
3437A System Voltmeter .........ooviiiiiineiiniiieninnnnnn. 95
3455A Digital Voltmeter... ...t i iiinns 95
3456A Systems DVM .. ... ... 94
345TA MUlimerer. .. ... i 89
J4S8A Multimeter.. ... 86
3466A Digital Multimeter ...........ccocooiiiii 98
3468A /B Digital Multimeter............ ..., 96
JAT8A Multimerer. . ... e 92
3488 Switch/Control Unit ... 614
3488A Switch/Control Unit................oooiiiiii 619
3497A Data Acquisition/Control Unit...............coovient. 598
349BA EXtEnder ...\ it e 598
I551A Transmission Test Set ....o..ovveeeiiiiiiiiiniiiiinnns. 572
3552A Transmission Test Set ..........ovviiiiiineinaiiininn, 572
3360A Portadle Dual-Channel Dynamic Signal Analyzer ......... 156
3561 A Dynamic Signal Apalyzer.....................0ce, 157
3562A Dynamic Signal Analyzer.....................coo0s 163-364
3563A Control Systems Analyzer ......................... 161-162
3566A Spectrum/Network Analyzer ...................... 167-168
3567A Spectrum/Network Analyzer ...........c.......e 167-168
3575A Gain/Phase Meter...........oooiiiiiiiiiii i 231
3577A Network Analyzer..................oooiiiiiin, 229
I581A Wave ANalyzer. .o coivneiniiieair et eiienneen 202
3581C Selective Voltmeter ... vvvveiiniiiireniicaeananannn. 202
35858 Spectrum Analyzer ... ... ...l 169
3586A /B Selective Level Meter ...................c.....o..v... 554
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3586C Selective Level Meter.......oooiviviiiiiiii i 202
3588A Spectrum Analyzer..............coiiiiiiin e 171-172
3630A PaintJet Color Graphics Printer .............ovviivnnnn. 689
3708A Noise and Interference Test Set ......c.ooooiiiviinnnnn 555
3709B Constellation Analyzer.................cooiiin . 556
3764 A Digital Transmission Analyzer .......................... 549
3776A PCM Terminad Test Set ....o...vviiiiiiiviie s 553
3776B PCM Terminal Test Set.......cooveviiniiiiiiais 553
3777A HP-IB-Controlled Channel Selector ..................... 553
3779C Primary Multiplex Analyzer (CEPT) .................... 553
3779D Primary Multiplex Analyzer (Bell) ...................... 553
3784A Digita) Transmission Analyzer ..................... 548, 551
3787B Digital Data Test Set .......oocovi i iiiiennn. 550
3788A Error Performance Analyzer ....................o.oolns 548
3789B DS3 Transmission Test Set.......cocvvrevenineinrerennn. 55)
3852A Data Acquisition/Control Unit.......................... 586
3852A + 24D HP 38528 User Training Course ................. 727
3852S Data Acquisition/Control System...................eee. 586
O

4000

4061 A Semiconductor/Component Test System ................. 524
4062B Semiconductor Parametric Test System .................. 523
4062C Semiconductor Parametric Test System.................. 522
4062C + 24A HP 4062C Operating and Programming Training .728
4062UX Semiconductor Process Control System ................ 520
4085M Switching Matrix ... 525
4140B pA Meter/DC Voltage Source. ......ovoiveinenennnn.. 532
4141B DC Source/MoORitor ....................... e, 531
4142B Modular DC Source/Monitor ...............cooviennne. 528
4145B Semiconductor Parameter Analyzer...............c.o0es 526
4191A RF Impedance Analyzer ............covcvvviiiiienn, 306
4192A LF Impedance Analyzer ............coiviinnininnnnnss 304
4193A Vector Impedance Meter.............ooooiiiiviinnnnns. 307
4194A Impedance/Gain - Phase Analyzer ...................... 302
4195A Network/Spectrum Analyzer ...........ccoiioiiiconnn. 232
426 1A Digital LCR Meter . .....oooivi e 318
4262A Digital LCR Meter . .....ovvviineeiiaiaiiieieiinnnn 318
4274A Multifrequency LCR Meter................ooooee i, 312
4275A Multifrequency LCR Meter............oooiiiiininnn... in
4276A LCZ Meter . ovee i e 316
QTTALCZMeter ..o 316
4278A 1 kHz/1 MHz Capacitance Meter .. ........oooveenent... 314
42719A Y MHzC-VMeter ..o 317
4280A 1 MHz C Meter/C-VPlotter..............ocvvivirnnn.. 534
4284A Precision LCR Meter..........oociiiieiiiiiiinnnnnnn.. 308
4285A Precision LCR Meter .. .......oooieiiiiiiiian i 308
4328A Milliohmmeter ... ....vive e e 320
4329A High Resistance Meter ........... oo 320
BRNAQMeter (... 319
4440B Decade Capacitor......ooviiveeie i iieiiiinarensn ky]|
4925B Bit Error Rate Test Set .........ooiiviiiniiiinnnnnt, 573
4934A Transmission Impairment Measuring Set ..............., 512
4935A Transmission Impairment Measuring Set ................ 572
4935S Data Transmission Test System...........coocoviiinian.. 51
4936A Trapsmission Impairment Measuring Set ................ 572
4945A Transmission Impairment Measuring Set ................ 571
4947A Transmission Impairment Measuring Set ................ STL
4948A [n-service Transmission Impairment Measuring Set ... ... 57t
4951C Protocol Analyzer ........vvv i 559
4952A Protocol Analyzet .......c..oiiiiiiii 559
4954A Protocol Analyzer .......cooiiiiiiii i 560-561
4954AX X.25 WAN Protocol Amalyzer..................... 560-561
49541 ISDN WAN Protocol Amalyzer ...................... 560-561
4972A LAN Protocol Analyzer ... 564

a1

4974A MAP Protocal Analysis Software/Hardware ........ 560-561
4974S System Reference for MAP Protecol Analyzer............ 560
4974S System Reference for MAP Protocol Apalyzer............ 561
4990S LanProbe Distributed Agalysis System................... 565
499)A LanProbe . ......ooviiiiiii e 565
4992A NodeLocator ... 566
5000

5005B Signature Multimeter . .................................. 294
S006A Signatere Analyzer ...........occvvveieiiiiiennniiiin.. 296
S011T Logic Troubleshooting Kit .......................ooee 299
5021A Logic Troubleshooting Kit .............................. 299
5022A Logic Troubleshooting Kit .......................oo. 299
5023A Logic Troubleshooting Kit ........................c. 299
5024A Logic Troubleshooting Kit .............................. 299
5061B Cesium Beam Frequency Standard ...................... 508
5065A Rubidium Frequency Standard .......................... 509
5087A Distribution Amplifier ...............c.o, 512
5083A Standby Power Supply............ocociii 513
$180A Waveform Recorder ...l 79
S180S Waveform Measurement System........o.oevviinnen. 79
5180T.,U Precision Digitizing Oscilloscopes ...................... 79
S182A Waveform Recorder/Generator ,.............cvivveinnnns 80
51825 Waveform Generation System ............,............... 8l
S183A Waveform Recorder ...............iiiiiiiiiii s 78
S314A Universal COUMer .......ouiiiiieenr et iiiiiiieans 143
5315A Universal Counter ..........coveeveeneiiiiinreen... 140-142
5316B Universal COunter ..........coovvvueeeevnannrennns, 140-142
5328B Universal Counter ............ocoeiiiiiiiiinannnnnini... 139
$334B Universal Counter ..............ooovvvninnnnnnnis 134-135
5335A Universal Counter .. .........ooiiiiiiiiiiiiann... 136-138
5340A Microwave Frequency Counter .........c...ooooiiil. .. 123
5342A Microwave Frequency Counter ....................eeee. 121
5343A Microwave Frequency Counter .........ooooeveeiiiinsn, 121
$345A Electronic Counter ........coooueeeeveriiiirienents 127,132
5347A Counter/Power Meter ...t 148
5348A Counter/Power Meter ........ ... . 118
$350B Microwave Frequency Counter .............ooviovvuieien 115
5351B Microwave Frequency Counter ..............ooverennn.. 115
5352B Microwave Frequency Counter .........c...oooiiinnnse, 115
5355A Automatic Frequency Converter..................c.nu. .. 127
3356A, B. C, D Frequency Converter Heads .................... 127
5359A Time Synthesizer ...............ooo ity 457
S361B 20/26.5/40 GHz Pulse /CW Microwave Counter . ......... 124
53618 20/26.5/40 GHz Pulse/CW Microwave Counter .... 125-126
$364A Microwave Mixer/Detector ...........co.oviiian.... 109. 1]
5370B Universal Time Interval Counter ...............ooooiuees 112
5371A Frequency and Time Interval Analyzer .................. 106
5372A Frequency and Time Interval Analyzer .................. 106
5384A Frequency Countes ........ccovviiiiiiiiinieennnaanns 130
5385A Frequency COUNtEr ..........veiiiiniiiiiiniciencnises 130
5386A Frequency Counter .............oooiiiiiiiinnnin e, 130
5501 A Laser Transducer System .........c.oviuinnnnny, 366-367
5507B Laser Position Transducer Electronics .............. 366-367
5508A Measusement Display.............coociiiiiin e 369
5$517A Laser Head (400 mm/$ec) ...vvvvvvnenriieaennnnnn.. 366
$517B Laser Head (S00 mm/Sec) ..o, 366
8517C Laser Head (700 man/S)...........ccovvvnenernnnnan.,. 366
SSI1BA LaserHead ... 369
$527B Laser Pasition Tramsducer System ....................... 366
5527B Laser Position Transducer System .................. 367-368
5528A Laser Measorement System . .....c.ovvveireininenn, 366, 369
5890 Series 11 Gas Chromatograph .....................c..0ve.- 669
5921 A Atomic Emission Detector ..o, 669
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5965B [nfrared De1ector ... .. .c.oou it 669
5970B Mass Selective Detector . ........oovvvii i, 669
S971A Mass Selective Detector.. ... 669
S988A GC/MS SYSIEM . .. e i 669
S988A LC/MS System ..o e 669
S989A GC/MS SYSIEM .o 669
-
8000
6002A Autoranging DC Power Supply....................... .. 490
6010A 1000 WailL Autoranging Power Supply................... 494
601 1A 1000 Watt Auvtoranging Power Supply................... 494
6012B 1000 Watt Autoranging Power Supply ..... ............. 494
6015A 1000 Waut Autoranging Power Supply................... 494
6023A 200 Watt Autoranging Power Supply .................... 494
6024A 200 Watt Autoranging DC Power Supply .. ............. 494
6030A 1000 Wart Autoranging System Power Supply ........... 486
6031A 1000 Waut Autoranging System Power Supply ........... 486
6032A 1000 Watt Autoranging System Power Supply ........... 486
6033A 200 Watt Autoranging System Power Supply ............ 486
6015A 1000 Wait Auroranging System Power Supply ........... 486
6038A 200 Watt Autoranging System Power Supply ............ 486
60S0A Electronic Load Mainframe ............... ... 466, 468469
6051A Electronic Load Mainframe ................... 466, 468469
6060A Electronic Load ............. ... 466-469
6063A Electronic Load ............... ... 466-469
6114A & 6115A Precision DC Power Supplies ................. 504
6177C Precision DC Current Source. .......oovveveiniiiianiins 505
6181C Precision DC Current Source.......ooovvioiiiiieins 505
6186C Precision DC Current Source........................es 505
6200B-6209B DC Power Supplies ......................... 500. 502
6212C-6218C DC Power Supplies ......................... 500, 502
62278 Dual Tracking DC Power Supply ................. ... 492
62288 Dual Tracking DC Power Supply .....c......cooovinios 492
6234A Dual Output Power Supply.....................o. 500. 502
6235A Triple Output Power Supply ..........ocviviaiiia . 501
6236B Triple Output DC Power Supply..................... .. 501
62378 Triple Quiput DC Power Supply .. ................... .0 501
6253A Dual Output DC Power Supply. ... 492
6255A Dual Ouiput DC Power Supply..................oo s 492
6259B DC Power Supply . ... 496
6260B DC Power Supply. ... 496
6261B DC Power Supply.. ... 496
6263B DC Powes Supply................. 496
6264B DC Power Supply. . .....oooeiiiiiii 496
6266B DC Power Supply.. ... oo 496
6267B DC Power Supply.......ooooiiii i 496
62688 DC Power Supply........ocooiii 496
6269B DC Power SUPPIY . ... 49%
62748 DC Power Supply. ..o 496
6281A DC Power Supply ..o 492
6282A DC Power Supply .. ... o 492
6284A DC Power SUPPlY ..o ooviiii s 492
6286A DC Power Supply ... 492
6289A DC Power Supply ... ...l 492
6291A DC Power Supply ... 492
6294A DC Power Supply ..., R 492
62964 DC Power Supply ... 492
6299A DC Power Supply ......oovviiiiii i 492
6434B DC Power Supply.........oooi it 498
64488 DC Power Supply ... .o 498
6453A DC Power Supply ..o 498
6456B DC Power Supply...... . .coovie e 498
6459A DC Power Supply ... 498
6464C DC Power Supply .....ovviviiiiii e 498

6466C DC Power Supply ...t i 498
6469C DC Power Supply ..........ooiiiiiiiiie 498
6472C DC Power Supply .............ooon0 ... e e 498
6475C DC Pawer Supply ......ooooiiii i .458
6477C DC Power Supply ...cooooviien 498
6479C DC Power SUPPlY ... oot 498
6483C DC Power SUPP)Y « .o oov i 498
6621A System Power Supply ....................... L. 482
6622A System Power Supply......... ...l 482
6623A System Power Supply ..., 482
6624A System Power Supply ... 482
6625A Precision System Power Supply .............. .. .. 484
6626A Precision System Power Supply ...................... 484
6627A System Power Supply ............oo o 482
6628A Precision System Power Supply ......................... 484
6629A Precision System Power Supply ....... . 484
6632A System Power Supply ..o 480
6633A System Power Supply ..o L 480
6634A System Power Sapply ... 480
6651A System Power Supply .............................. 478-479
6652A System Power Supply ........................... .. 478-479
6653A System Power Supply .................. ... ....... 4783479
6654A System Power Supply .......................... L 478-479
6655A System Power Supply ......................... ... 478-479
6825A DC Power Supply/Amplifer .................... ... 503
6826A DC Power Supply/Amplifier .......... ...... ... ... 503
6827A DC Power Supply/Amplifier ........................... 503
6900 Multiprogrammer 1/0 ...l 614
6942A Multiprogrammer .................c.o i, 632,635
6943A Multiprogrammer Extender ........ . ... . ..., 635
6944A Multiprogrammer ... 632
6944S + 24D Multiprogrammer System User's Course .......... 127
6954A Multiprogrammer ..............0 e 632-633
7000

7060A HP SketchPro Graphics Tablet .......................... 687
7090A Measusement Plotting System..... ...................... 82
7440A ColorProPlotter ... 694
7475A 6-Pen Graphics Plotter ... ... oo, 694
7550 Plus 8-Pen Graphics Plotter................. ..., 699
7520A DraftPro Plotter ......... ... . 696
7575A DraftPro DXL Plotter ............o..cocoiiiiie L 696
7576A DrafiPro EXL Plotter .........oooviiiii i, 696
7595B Draftmaster SX Single Sheet Drafting Plotter .. .. .. 698-699
7596B Draftmaster RX Drafting Plotter ................... 698-699
7599A Draftmaster MX Multiuser Drafting Plotter ...._...... .. 698
7600 Series Model 250 Monochrome Electrostatic Plowter. .. .. 700
7600 Series Mode) 258 Monochrome Electrostatic Ploiter. ... .. 700
7600 Series Model 385 Color Electrostatic Plotter .............. 700
7673A Automatic Injector and Sampler .. ... ... ..., 669
7680A Supercritical Fluid Exiractor........................ ... 669
T979A ‘pinchtapedrive ... L 686
7980A 'A-inch tapedrive ... e 686
7980XC High-performance 'A-inchape deive ... ............... 686
8000

8012B 50 MHz Pulse Generator....................cooca., 439
8082A Pulse Generalor ... 456
811 (A Pulse/Function Generator ............ ... «..oooeeis .437
B112A Pulse Generator ... 460
8115A S0-MH2 Dual-Channel Pulse Generator . ............... 461
8116A Pulse/Function Generator .............oooooiiiiiiieL, 440
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81 18A 100 MBit/s Pulse Pattern Generator..................... 463
8130A 300-MHz Pulse Generator ..........ooovviiieininnnnns 452
8131A 500-MHz Pulse Generator ............coovvnenureennn.. 450
8140A Optical Loss Test Set .............coviiivninninnnnnnn... 127
8145A Optical Time Domain Reflectometer............... ... 328
8151A Optical Pulse Power Meter................viiines 323
8183A Lightwave Multimeter ... ........................... 3124-325
BIS4B Light SOUTCE ..\ ivveiiii i 330
BISSA Light Source .....c.coviiiii i s 330
8157A Optical ANMENUAIOr ... ..oiiii i ae e 326
8158B Optical AREMUALOr. ... o.vievtin il 326
8160A Programmable Pulse Generator .................... 454-455
8161A Programmable Pulse Generator .................... 454-4355
8165A Programmable Signal Souree...... ...t 442
8175A Digital Signal Generator ............ooovveeieaaiins 438, 464
8200 Introductory Training ........coovvmieiiiirieaiianininans 728
8328A/S Transmission Line Test Set ...........oooevieeinnn... 228
8347A RF Amplifier....... ...t 424
83498 Microwave Amplifier ............. ..o 426
8350 Sweep Oscillator Family ...........covivveiiinnn, 410411
8350B Sweep Oscillator Family ..ot 414-413
8360 Series Synthesized Sweeper ................ 395.410-4)1.413
8444A Option 059 Tracking Generator .........coovvviveieann.. 188
8447 Scries Amplifiers .......... it e 425
8447D Broadband Preamplifier................. oo 173
8447F Option H64 ............. D 201
8449B Microwave Preamplifier ............... ...l 201
84498 Preamplifier ......... ... ... .. 427
8452A Diode Array Deteclor. .....ooviv v 668
84708 Coaxial Crystal Detectors . ........coovevieeneiinnna . 158
8471D/E Coaxial Deteclor ........oovviiiiiiiiii e, 358
8472B Coaxial Crystal Detector .............cooooivieieennnnnn. 358
8473 Series Coaxial Detectors ........oooiviiiiiiiaen 358
8474 Series Coaxial Detectors .. .. c...oovviviin e ieiinnnnns 358-359
8477A Power Metes Calibrator. .........coooviiiiiiviiiiian.n. 150
8478B Coaxial Thermistor Mount ...........ooviivieinnnnnnnn.. 151
8481A/B/D/H Power SEnsors .........ovivniieneeiiicrcninan. 148
8482A/B/H Power Sensors . .......ovvvviciiiiiiiiiiia 148
BAB3A POWEEr SeNSOM. ..\ iie e e 148
8A484A POWEE SENSOT. . .. e ie it i e e e 148
848SA /D Power SENSOrS .. ..o ovoi i 148
B4BTA /D Power SEnsOrs .. .....oouiiiii i 148
8490D 2.4mm Coaxial Fixed Attenuator................... 350-351
8491 A Coaxial Fixed Attenustor ..............coovviniinnn... 351
8491A /B Coaxial Fixed Attenuators ...............coevuninnn. 350
8492A Coaxial Fixed Attenuator ................o.ovnens. 350-351
8493A /B/C Coaxial Fixed Attenvators.................... 350-351
8494A/B/G/H Coaxia) Step Attenuators. ................. 352-353
8495A/B/D/G/H/K Coaxial Step Attenvators. ........... 352-353
8496A /B/G/H Coaxial Step Attenuators.................. 352-353
8497K Coaxial Step ARENUALOrS .. ... .....oovviirinininnnnn... 352
8498A Coaxial Fixed Altenuator ............oooovieiiinnn, 350-351
8508A Vector Voltmeter . .........c.ooiiiiiiiiiiiiiiieininas 245
8510B + 24D Basic Measurements Using HP 8510 Network
Analyzer System ... e 7217
8510C Network Amalyzer ...............cocoveiiieiiiiiiiiinn. 248
8510C Series Millimeter-Wave Measurement System ........... 250
8511A Frequency Converter (4S MHz 10 26.5GHz) ............ 249
851 1A Frequency CONVERET .. .o.ioieiiiiie it iieanininss 255
8S11B Frequency Converter (45 MHz 10 S0GHz) .............. 249
8514B S-Parameter Test Set (45 MHz-20GHz) ................ 249
8515A S-Parameter Test Set (45 MH2-26. 5GHz) .............. 249
8516A S-Parameter Test Set (45 MH2-40GHz) ................ 249
8517A S-parameter test set (45 MH21050GHz) ............... 249
8560A Spectrum Analyzer ... 179
8561 B Spectrum Analyzer .......... .o 179

8562A Spectrum Analyzes ...... ... 179
8563 Spectrum Analyzer................oo 179
8566B Option 462 [rmpulsc Bandwidths ......................... 200
8566B Spectrum Analyzer .......... ... 184
8567A Spectrum Analyzer ............ ... 184
8568B Option 462 [mpuise Bandwidths ......................... 200
8568B Spectrum Analyzer ...... ... 184
SSTIBEMIRecelvers . ..........coooovvviiiniiiiiiiiiiiiiinns, 197
B574B EMI Recelvers. ... ....ovivveeni e, 197
8590B Portable RF Spectrum Analyzer.................... 174-175
859)A Spectrum Analyzer ... 176177
8592B Microwave Spectrum Analyzer ..................... 174~175
8593A Spectrum Analyzer .............. ... ... 176~177
8594A Spectrum Analyzer.......................... ... 176
8595A Spectrum Anmalyzer.......... ...l 176
8640B AM/FM Signa) Generator ...........ooooovn coviL L. 406
8642A /B Synthesized Signal Generators. ....................... 382
8644 A Synthesized Signal Generator ..................... ..., 380
8645A Agile Signal Generator ...l 398
8656B Synthesized Signal Geneeator ........................... 374
8657A Synthesized Signal Generalor ........................... 376
8657B Synthesized Signal Generator ........................... 378
8662A Synthesized Signal Generator ........................... 387
8663A Synthesized Signal Generator ........................... 387
8665A Synthesized Signal Generator ...........ocviieier ..l 390
86658 Synthesized Signal Generator ........................... 3%
8671B Synthesized CW Generator ..........coc..cooveveeei..... 392
8673B Synthesized Signal Generator ........................... 3%6
8673C/D Synthesized Signal Generators ....................... 396
8673G Synthesized CW Genesator ............c.ovovieveien..... 9
8673H Synthesized Signal Generator ........................ .. 394
8683B/D Signal Generators. ... .....o.uueeiiniiiais 408
8684B/D Signal Generators. .........covviiiiie i 408
8702B Lightwave Component Analyzer ......................... 332
8703A Lightwave Component Analyzer...................... .. 332
8719A Network Analyzer ... ..o, 246
8720B Network ARalyzer ..., ...covoiviniiiii it ieiannas 246
872) A Directional Beidge .......................o.. L 188, 349
8751A Network Anmalyzer ........................c....... .. 236
8752A RF Network Analyzer ...ttt o, 238
8753B + 24A HP 8753A RF Network Analyzer Course ......... 727
8753C Network Analyzer ................oooiiiniil, 240, 244
8757C/E Scalar Network Analyzer ......................... .. 219
8761 SPDT Coaxial Switch ....................ooii, 355-357
8762 SPDT Coaxial Switch ..............coociinini.... 355-357
8763 4-Port Coaxial Switeh ............. ... 355-357
8764 5-Port Coaxial Switch ..., 355-357
8765 SPDT Coaxial Switch .................. 156
8765 SPDT Coaxial Switches ..., 357
8766-69 SP - Multi-throw Coaxial Switch....................... 356
8766-9 SPMT Coaxial Switches ................o.ooiin oL 137
8770A Arbitrary Waveform Synthesizer ... .................. .. 400
87708 Signal Simulator System ..o 400
8780A Vector Signal Generator ...l 404, 556
8782A Vector Signal Generator ........c.cooviininina..s 405. 557
8791 Model 100 Precision Signal Generator................ 402-403
8791 Model 11 Frequency Agile Signal Simulator ........... 402-403
8791 Model 200 Radar Simulator .................oooL 402-403
8791 Model 2000 Advanced Agile Threat Simulator........ 402403
8900C/D Peak Power Meters . ... 151
8901 A Modulation Analyzer ................ .ol 209
8901 B Modulation Analyzer ...t 209
8902A Measuring Receiver ... 211
8902AT Attenualor Calibration System ........................ 213
8902S Microwave Measurement System .................... ..., 218
8903B Audio Analyzer. .. ... ... .. e 207
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8903E Distortion Analyzer............coovivnininniennini.... 207
8904A Multifunction Synthesizer ....................o., 434436
8953A Transceiver Test Set ......oovviiiiiiiiiiiii ... 338
8954A Transceiver Interface .............coooiiiiiiiiiiii, 340
895SARF Test System ......covviiiiiiii it rene. s, 338
8956A Systemn Interface .........cooivviiiiiiiiiii 340
89578 Cellular Radio Test System ...........c.cocvvviennnn... 338
8970B Noise Figure Meter .. ........coveiiiviiiiiiiaininii, 345
8970S/U Microwave Noise Figure Mcasurement Systems . ...... 346
8970U Noise Figure Measurement System . ..................... 347
8971C Noise Figure Test Set...........oooiiiiinenneii. 346
8980A Vector Analyzer..........oooiiiiiiiiinirenennnns 206, 556
8981A Vector Modulation Avalyzer ... nl 206
8990A Peak Power Analyzer ............cooviiiiiiiiiinn s, 144
9000

9000 Series 300 Computers .........cvvevinn, e 607
9000 Series 332 Computer .....ocvvveiiniieneeenrenann.. 607-608
9000 Series 360 COMPULEr .. ...ooooveiiei i 607-608
9000 Series 375 Computer ........ooii i 608
9000 Series R /332 Controller ...............covvveeeenns.. 607-609
9000 Series V360 Computer........ovouvviiieisnneannns 607-608
9144A Ye-inch cartridge tapedrive............c.ooiiiiiil L 686
9145A high performance 's-inch cantridge tape drive ............ 686
9211-708 Series Operating Cases .........coovveiirsvrrnn.nn 708
92[1-710 Series Transit Cases............c.ooovevinnnnnnn, 710, 712
9480 Analog LSI Test System........cooiiveinnninininnnnnnnn.. 519
10000

10002A 50:1 Voltage Divider Probe ...................... 73-74, 76
10020A Resistive Divider Probe Kit ...................... 73-74,76
10024A ICTESt CLiP .o oevveereee e e ea e 76
10062A Protective Cover ..........ooviuiiiiieriaveennnnnnnnn. 465
10100C 50-ohm BNC Feedthrough ,..............c.c..ooie. 76
10229A Hook Tip Adapler.....oovvvviiniiniiiniaiiinnnenanisn 76
10240B Blocking Capacitor ...........cvvveieiiieneaeaennn. 73-74
10300B Microprocessor Interface.................coocveiinl, 264
103048 Microprocessor Interface.............ocooiviiiiinann... 263
10305B Microprocessor Interface. . ......cocovvvvviiiicrinna.., 263
10306B Microprocessor Tnterface. . ...........ocoviiiininnnnnn. 263
10306G Microprocessor Interface .............ccovviiveiiiinn. 263
103078 Microprocessor Interface................o.coivninnn.. 262
103088 Microprocessor Interface............................... 262
103108 Microprocessor Imterface .. .. ........................... 262
1031 1B Microprocessor Interface............cccoviieieiiiiiin 262
10311 G Microprocessor Interface ................ccoviniins 262
10313G Microprocessor Interface ............cooiiiiiiiinis 262
10314D Microprocessor Imterface .............................. 263
10315G Microprocessor Interface .............. oo, 262
10315 Microprocessor Interface ..............covvvinnnnn. 262
J0320C PreproCessOr ... vuuue e eiiste it ereeerannancnons 265
10321C PrePrOCESSOr o\ eveeetcneeavs e et acncrennineses 265
10322A Preprocessor ............ ettt 265
10323A Preprocessor .. ...uu.veue e ivianeeins e aannas 265
10324A PTEPrOCESSOF ... . e vaireinannieereeseenencninas 265
10336G Microprocessor Interface ...t 263
10336H Microprocessor Interface .........ooooivieiiiiis s 263
10337B Microprocessor Imterface. . ............................. 262
103388 Microprocessor Imterface............................... 262
10339G Microprocessor Imterface..................oooiiiinnt 264
103418 Microprocessor Interface..................veiiiinin.. 264
10342B Microprocessor Interface. ..........covvnnninnnniain, 264

10342G Microprocessor Interface ........... s v 264
10343G Microprocessor Interface .............................. 264
10344A Microprocessor Interface ...............ccccoiiiinl. 264
10349B Upgrade Kit................oooooiiiiii i, 291
1039IB Preprocessor ....................cooiiiiii i 265
10430A 10:1 Passive Oscillascope Probe ........................ 12
10431A 10:1 Passive Oscilloscope Probe ...........covennnn. 72
10432A 10:1 Passive Oscilloscope Probe .............o.c.ovoeuet. 72
10433A 10:1 Passive Oscilloscope Probe ......................... n
10434A 10:) Passive Oscilloscope Probe ......................... 72
10435A 10:1 Passive Oscilloscope Probe ......................... 72
10436A 10:1 Passive Oscilloscope Probe .................c.c...l 72
10437A SO Ohm Probe ........... it 72
10438A ):1 Passive Oscilloscope Probe .......................... 72
10439A 1:1 Passive Oscilloscope Probe .......................... 72
10440A 100:1 Passive Oscilloscope Probe ........................ 72
10441A 10:1 Passive Oscilloscope Probe ,........................ 72
10448A Upgrade Kit ..o 291
10449A Upgrade Kit ......ooooooiiiviiii 291
10503 A Cable Assembly ...t 707
10502A Cable Assembly ..........ooveiiiiii 707
10503A Cable Assemnbly ..............ooiiiiii i, 707
10514A Double-Balanced and Harmonic........................ 350
10529A Logic Comparator..........c.ooveviniiiiiiinneninn.., 298
10534A Double-Balanced and Harmonic........................ 350
J0541A Reference Boards ..........ooovveiviiniiiiiiieinnnnnn, 298
10541B Preprogrammed Reference Boards...................... 298
10595A Board Extender Kit (HP S345A) ....................... 133
10638A DeBAUSSEr. ... .. ittt 51)
10717A Wavelength Tracker......................o..... 366-367
1OTSIA AP SEnSOr .. ..vvve et i e 367, 369
10754A Metrology Software ............c..oiiiviieeiiiaiiin., 369
10757A Material Temperature Seasgor .,...............ey.. 367, 369
10777A Optical Square ............oocoiiiiiiii i 369
T0780C ReCaIVer ... vverr e 366-367
10780F Remote Receiver ..., 366
10793A Laser Head Cable ...............coooiieiii ... 369
10821 A Probe Accessory Kit (HP S363B) ...................... 114
10833A/B/C/DHP-IBCables ................cveiinnn., 579
10834A HP-IB Cable Adapter ...............coovvveivivnnenn.. 579
10842A Extender Board Kit (HP 5342/5343/5344S)............ 122
10855A Broadband Preamplifier ............................... (4
10870A Service Kit (HPS370B) ..................cocvvniins 113
10871B Service Kit (HP SE80A) ..........cooiiiiiiiit. 7%
10873A Rack Mount Kit ...t 79
10874A Slide Mount Kit........ooviiiaiiiiiiiiiiiaieianns 79
10875A/BDMA Cables .. ....cvvuriieeneeiaeaaaeaaaiainn... 79
10895A VME Laser AxisBoard...................c..cooooius 367
10932B AXis Board . ........c.ooovviiiiiii i 367
10938B Servo-Axis Board ...........ooovviviiii i, 367
10941A Prototyping Kit ........cooovviiiiiniiininiiiiiiiinn, 367
10946C Antomatic Compensation Board........................ 367
/= ]
11000

11000-60001 Dual Banana-BNC Cable ......................... 70?7
11000-60001 Dual Banana-Dual Banana Cable ................. 707
1Y002A Test Leads . ... e 99. 707
11003A TestLeads .....ovvveeeee e 99, 707
(1053A Low Thermal Lug-Lug Jurnper Set...................... 99
11058A Low Thermal Banana-Banana JumperSet............... 99
11059A Kedvin Prove Set ..o 99
11060A Surface Mount Device Probe Set ........................ 99
11062A Kelvin ClipSet.......ccvvvvviiiiiiiiiiaieeeeian 99
11096B High Frequency Probe ...t 99
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11174A Low Thermal Lug-Banana Jumper Set ............ s 99
11340A /B/C HP-IL Cable Assemblies ................c...oco... 583
11500A/B/C/D/E/F Precision Cables ......................... 107
11501 A Cable Assembly ... i 107
11S09A Fuseholder............ ..oty ...409
FISIIA Coaxial Shorl .o oo 361
11512A Coaxial Short ... .. vvuii it 361
11515A Waveguide Adapter .............ooooviiiiiiiiin.n. 365
11516A Waveguide Adapter ..............viiiiiiiininn, 365
11524A APC-7 10 N (female) Adapter ......................... 707
11525A APC-7 10 N (male) Adapter ...............cooeeee.t. 707
11533A APC-7 10 SMA (male) Adapter........................ 707
11534A APC-7 10 SMA (female) Adapter ...................... 107
11536A Probe Tee for HP8508A ... ...t 245
11540A Waveguide Stand ....................o 364
11545A-11548A Waveguide Holders ......... ... ........ ... .. 364
11549A Power Splitter for HP 8508A ......................... 245
11565A Coaxial Short ..........oovi i 361
11566A Air Line EXIension ,.........c.ocoiiiiiiiiiiinnaniaen, 350
11567A Air Line Extension ..............cocovievineeann. ... 350
11570A Accessory Kit for HP 8508A ....................oooe. 245
I1S81A Attenuator Set .. ...oovv i 350-35
T1382A Attenuator Set ... 350-351
11583A/C Attenuator Sets .........ooooovcnininininnan.. 350-351
11590B Bias Network .. .......ooociiiiii i 251
11600B Transistor Fixture ........ ..o 244
11602B Transistor Fixture ........c.ooiiiii i 244
11608A Transistor Fixture ..............coooiiiiiiiiiiaian, 254
11612A /B Bias Network. ..., 251
11613B Calibrator for HP 8756 A 8757A ...t 224
11614A Firmware Enhancement for HP8757A .. .............. 223
11635A Bias Decoupling Network . ...........oooviiiiiiiiinnne, 251
11636A/B Power Dividers ... 224, 349
11644A Series Calibration Kits................... . 250
11644A Series Millimeter-Wave Calibration Kits ............... 252
11645A Series Verification Kits ................. ..o .. 250
11645A series millimeter-wave verification kits .................. 252
11652-6000) BNC (m) 50-ohm Termination.................... 361
11664A /D/E Detector for HP 8755, 8756 and 8757 ............. 22)
1 1664C Detector Adapter for HP 8755, 8756 and 8757 .......... 221
11665B Modulator for HP 8755, 8756 and 8757................. 224
11667A/B/C Power Splitters .............c..oceeeiai... 225, 349
11668A High Pass Filier for HP 8755, 8756, 8757 .............. 224
11672A Service Accessory Kit for HP 8660A/C/D.............. 386
11678A Low Pass Filter Kit........c.....cooiiiiiiiiiiiiian, 224
11679A /B Extension Cables for HP 8755, 8756 and 8757 ....... 223
11683A Range Calibrator..........ooooivivnninionenenninnnn.. 147
11684/5/6/8/9A Low Pass Filters ............................. 224
11687A Adapter. 50t0 750 ... voiiiiiiiiis i 409
1 1690A Frequency Doubler ...........c.vviiiiiiieii i 409
1169) D Coaxial Directional Coupler ..................coociit. 162
11692D Coaxial Dual Directional Coupler ...................... 362
11693A Microwave Limiter ..........o.cooiiiiiiiins 188
11694A Matching Transfosmer .........ccooviviiineinciinnn.n. 188
JITOTA Test Plug-in. ..o 386
1(708A Attenuator (308B, SOMHz) ..... ... i1, 148
1L710B Down CORVEFIEr ... ve v i irinieie e e e aens 409
11713A Auenuator/Switch Driver .................. ... 0. 358
11714A Service Support Kit (for HP 8662A, 8663A) ............ 389
11715A AM/FM Test Source.......oovvviiiiianiianiiennnan. 210
11716 K Waveform Generation Language ....................... 402
11716 K Waveform Generation Language ....................... 403
11716A /8B Interconnection Kits .........coooni 0, 352
117Y7A Attenuator/Switch Rack Mount Support Kit ........... 358
LI721A Frequency Doubler ........... ... 409
11722A Sensor Modude .. .ooovvi i 212

11726A Support Kit for HP8673B/C/D ...........cooivnnnn... 397
11727A Support Kit (For HP 8683/84)......................... 408
11729C Carrier Noise Test Set............... e 205
11742A Blocking Capacitor .........coooiiiiiiiiiiiiinnannn... 350
11748A High-Impedance Probe Set (HP 8980/81A) ............ 206
11752C/D/E Coaxial Connector Gage Kits..................... 350
11757A Multipath Fading Simulator ...................... ... 588
11758T Digital Radio Test System ..o n.L, 357
11760S-E01 Automatic Power Sensor Calibration System ....... 148
11761-6A Adapter Cablesfor HP LIM3A (... . .. 385
11764 A-D Interconnect Cable (for HP 84900 Attenualors).. ..., 354
11776A Waveform Generation Software .. ...................... 400
11776A + 24D Waveform Generation Language User's Course .. 727
11792A Sensor Module ................... ..l 215
11793A Microwave Converter..............ovviiinieieieioi., 215
11794A Software Pac for HP8902S .. ................c...oois 215
11798A Software Application Pac for NMT Cellular Radio Tes(. 339
11799A Signaling Unil ... 340
11801A/B/C On-Site Service Kits for HP 8642A/B ............ 38)
11804A Accessory Kitfor HP8957S ........................... 338
11805A Software Application Pac for Transceiver Tesl .......... 339

11806B Attenuator Test Software for HP 8902AT, HP 8902S ...213
11808 A Signal Generator Performance Test Software for HP
8902SG, HP 8902S 8902SG Signal Generator Test System . ... 214

11823A /B Attenuator Accessory Kits ..............ooooene.s, 213
11823C SWR Aceessory Kit for HP 8902AT, HP 8902S ........ 213
11836A 0.3 GMSK Modulation Measurement Software ......... 34}
11845A 2-GHz Retrofit Kit for HP8645A ...................... 398
11847A x/4 DQPSK Modulation ............................... 342
11848A Phase Nowse Interface . ... iiii i, 204
11850C/D Power Splitters ... ........oooviiieien i 24}
11850C /D Three-Way Power Splitters ............cccoooie, ... 244
N8SIBRECable Kit.......oooooiiiiiiici 243-244
11852B 30-75Q Minimum LossPad............................ 243
11852B Minimum Loss Pad................coooiiiian, 244
11853A 302 Type N Accessory Kit ......c.oooeiiii ot 243
11853A Type N Accessory Kil ....oooovciainioiioin .. 44
11854A 50 @ BNC Accessory Kit ...................o.on. 241
11854A BNC Accessory Kit ............coiiiiiiiiiiiinnn, 244
11855A 75 Q Type N Accessory Kit ...t 243
11855A Type N Accessory Kit ..., 244
11856A 75 Q BNC Accessory Kit ...........cooiiiiiinaiiL, 243
11856A BNC Accessory Kit ..o, 244
11857B Test Port Extension Cables ................ooo it 244
11857B/D Test Port Extension Cables far HP 85046A/B........ 24)
11857D Test Port Extension Cables .....................o.. 0 244
11858A Transistor Fixture Adapter ....................... 243-244
11867A RFE LimMiter .. ..vui e e i e 188
11869A Adapter for HP 86200 Series Sweeper Plug-ins ......... 416
18T1IA/B/C Fiber Cables. ... ... oeveaeeeee e 33)
11876A Upgrade Kit ...... ... ... 33
11882A Upgrade Kit for HP8753A ...........cooviviiiinn e 241
11883A Harmonic Measurement Upgrade Kit .................. 241
11884A 6 GHz Receiver Upgrade Kit .......................... 241
11885A 3 GHz Frequency Upgrade Kit......................... 239
1 1886A Interconnect Cable Kit ... .. e 333
1 1887A Interconnect Cable Kit ..., 333
11889A RF Interface Kit .......... e 12
11890A Lightwave Coupler ..., 332
11891A Lightwave Coupler ...t 132
11940A Close-field Probe ............cooiiiiiiiiiiiiinnan.. 200
11941A Close-field Probe ..., .o 200
11945A Close-field Probe Set ......c..ovveeiiiiiiiiiiiii s 200
11947A Transient Limiter ....................cooocciinn, 200
11949A Designing for EMC Seminar.....................oc.s 727
11949A EMC Design COURSE ... ovevveeeeeeaannneeei. 200
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11965R Current Probe Kit ............. ..., 201
11966 Series AMIENMAS . ... ......cooivnieiiiineii e 201
11967C Line Impedance Stabilization Network .................. 201
11968 Series Turstables............c...o.ociiiiiiiii .. 201
11968C Antenoa Triped................oovvvi i 201
11970 Series Harmonic Mixers., . .......ccoovvveieanai., 187. 350
11974 Series Preselected Millimeter Mixers..................... 187
11975A Microwave Amplifier ..., 188
11980A Fiber-optic Interferometer ...........c............ 335-336
119824 Amplified Lightwave Comverter.......................... 337
12000

12016A SCSI Interface Card . .......................ooo... 642-643
12100A A400 Single-Board Computer..................... 642-643
14000

14513A Rack Kit (lor one unit, 3% in. H) ................. 493,502
14515A Rack Kit (foroneunit, S%in. H) ...................... 493
14521C Rack Kit (for Bench Series)...........cooviviiiiiinnt, 502
14523A Rack Kit (for two units, 3% in, H)................. 493, 502
14704A /B/C Multiprogrammer luaterface Cables ............... 634
14753A Computer Aided Test Programming Package ........... 634
14753A Computer Aided Test Software ........................ 632
14753R Right 10 Reproduce CAT Program Pkg ................. 634
14852A Bias Cable ....... ..o i 485
14921A Power Supply Calibration Software ..................... 483
——— S

15000

15408A-1541 LA HP 175A ACCESSOFIES .. \ovnieieerinnnnnnnns 465
15415A Plus-on Miniprobe. . .......oooviiiiiiiiiii s 465
15429A Solder-in Receptacles................cooooii i, 465
15430A Cable for Master-Slave Operation...................... 465
15461A ECL PG ... i i s 465
15462A TTL/CMOS Pod ... .. 465
1S463A Trisser Pod .....oiiive ettt 465
15464A TTL POd . ., oo 465
15512A Cable ..ot et 553
15513A Im Audio Cable........coovveiiiiii s 572
I1ISS13A ImCable ... N
15513A \m WECO 310- WECO 310Cable .........cvveeenon .. 550
ISSE3A Cable. . .o i 553
155158 Loop Holding Unit ...t 553
15518A /B Loop Holding Aceessories ................ooiaens 553
15567A Ladder Bracket ..........ooiiiiniiiiiiiniieininiennnns 572
15668A Front-panel DDS Clock Cable ......................... 550
15669A Rear-panel DDS Clock Cable ...................cn 550
15678A )9-inch RackMount .............ooiiiiiiiici s, 572
15709A High [mpedance Probe ...t 556
I 5710A Soft-fabric Carrying Case..........cooiiiiiiiinn. 550
18000

16005A Probe .. ... i i e 320
TGO0BA Probe . ... oot e 320
16007A/B Test Leads .......oocoiviieiiiiii 320
16008A Resistivity Cell ... 320
16014A Series Loss Test Adapter ........coooviiiiiiennaininn. 319
16034E Test Fixture for Chip Components....................., 301

16047A Direct Coupled Test Fixture ........cocevvvroivin...... 301
160478 Test Fixture with Safety Cover ......................... 301
16047C Test Fixture for High Frequencies...................... 301
16047D Direct Coupled Test Fixture .................iu.. Jol
16048A Test Leads. BNC ... 301
160488 Test Leads. RF Miniature.............................. 301
16048C Test Leads, Alligator Clips.....................ooe.e. 301
16048D Test Leads, BNC (2m) ... at. Jo1
16048E Test Leads, BNC (4m) .........cooiiiviinniniinnn, 301
16053A Test Leads ........cooveii v 513
16054A Connection Selecior ... ......oueeininiinnnnnnnns, 533
16055A Test Fixture. ... .o.veeee e 533
16056A Current Divider . ..................oiiii .. 533
16058A Test Fixture.. ... i 529
16061 A Test Fixture........ooiii i iol, g
16062A TestLeads ...........coooiiiiie i s 301, 318
16063A Test Leads ... 301, 318
16064A Retrofit Kit for Comparator. ........................... 316
16065A External DC Bias Test Fixture ......................... 301
16066A Test Fixture Adapter ..............oooiiiiiniiinn. SN
16067A 24-pin DIP Low Leakage Fixture....................... 521
16068 A 48-pin DIP Low Leakage Fixture....................... 521
16069A Universal Low Leakage Fixture ... .................... 521
16070A General Purpose DIP Fixture .......................... 521
16071A Universat Fixture..............cooooiiiiiein i, 321
160718 Universal Fixture. . ... e 521
16072A Personality Board ............. ... oL, 521
16072B Personality Board ..o N
16075A Relay Test Adapter. ........o.oveeeieiaiane ciiiiiins 521
16076A System Test Module .................coiiiiiii s 521
16077A Extension Cable Fixtore ............................... 52)
16080A Direct Coupled Test Fixture ........................... 535
J6081A TestLeads ......oovvivieiiii i 535
16082A Test Leads . .....covvveeenniiiiiiii i, 535
16083A Pulse Bias Noise Clipper ...t 535
16085B Terminal Adapter ...............ccooiiviiiiiiiiina.. 301
16088A Test Fixture....... .o i 529
16091 A Coaxial Fixture Set...........oooiiiiv i, 304
16092A SPring CHp FIXUOTE ..o weeereevrsineennnnn 301, 307
16093A /B Binding Post Fixture ...........ccoovnvnein... 30%. 307
{6094 A Probe Fixture ... ....covvviiiiiiiiiiiiii i 301
16095A Probe Fixture .........cooviirievrineanee.. .. 301. 308
16096A 2-Port Component Test Fixture ........................ K(4])]
16099A Test Fixture Adapter ...............cocovvvninien 301. 307
16117A Low Noise Test Leads . ..........................o.. 320
16143A Probe Cable.. ... s 320
16276A [nteractive Measurement & Analysis Software.......... 530
16320B Pir Board .. ....c.ooieiiiiiiiieii it 52
16320C PinBoard .. ... oo e 521
16334A Test Fixture for Chip Components ..................... 30%
16355A Relay Test Adapter...........coooivvineeiiaii .. 521
16356A System Test Module..........covvvviiiiiiii.. 521
16370A Test Fixture Adapter .............ovoiiiniiiienn.s. 521
16371A 24-pin DIP Low Leakage Fixture....................... 21
16372A A8-pin DIP Low Leakage Fixture....................... 521
16373A 64-pin DIP Low Leakage Fixture....................... 521
16374A Universal Low Leakage Fixture ........................ s21
1637SA General Purpose DIP Fixture ..........o.ooo.oa v 521
16376A Universal Fixture. . .......ccoooiiiiiiiiiiiiiiiieaans Ly
16376B Unpiversa) Fixture ...........ooovieiiiii i 521
16377A Personality Board ................ooo 524
16377B Personality Board .............. ...l 52
16378B Extension Cable Fixture ............ccooiiieiii..... 521
16380A /C Standard Capacitor Sets .............cc.oooioiinn., 121
16451 A Dielectric Test Adapter........c.ocoviviiiieie .. 319
16451 B Dielectric Test Fixtuze .. .......oooooieeciiii i, 301
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16462A Auxiliary Capacitor ..........ooviiiiiiiiieiririiinini. 319
16470A/B/C Reference Inductors....................... Ceeinee 319
16500A Logic Analysis System.............c.coooieenennnn 57,270
16510B State/Timing Analysis Module ......................... 272
16511B State/Timing Analysis Module......................... 272
16515A 1GH2 Timing Card .........ccooivviiiiiiiiiieiias 277
16516A 1 GHz Timing Card .. ... .ooooeein i ens 27
16520A 50 Mb Pattern Geperator Master Card ................. 278
16521A 50 Mb Pattern Generator Expansion Card .............. 278
16530A 400 Msample Digitizing Oscilloscope Card ............. 276
16530A Digitizing Oscilloscope ..........covvvvviiiiiiiiiiiinnn, 57
16531 A 400 Msample Digitizing Oscilloscope Card ............. 276
16531A Digitizing Oscillosoope .....oovvvevnieinnniiiiiin..s 57
16540A 100 MHz State Analyzer ..., 274
16541A 100 MH2 State Analyzer ...t 274
17000

17090B Measurement Graphics Software ................... ... 82
18000 '

[8107A External Oscillator (HP 2804A) ....................... mn
18110A Laboratory Probe and Cal Module (HP 2B04A)..... PPy
18111 A Laboratory Probe and Cal Module (HP 2804A)......... 371
18134A Carrying Case ... ...ooriiiiii i 512
18160A RS-232/V.35 Interface Pod...........oooeieinennn . 559
18174A RS-449 Interface Pod .........ooviiiiiiieiiaiinen.. 559
18176A 23-in Rack Mount Kit ...t SN
18177A/G V.35 Interface Pod ... 559
18179A RS-232/V.2d Interface Pod ............covovinnts. 559
18)80A RS-232/V.24, RS-449/422A /423A Interface Pod .. .... 559
181824 1.5m Cable ..o ST
(8182A 1.5m WECO 310 - Crocodile Clip Cable................ 550
IB182A ImAudioCable............ooiiiiii e 512
18183A RS-232-C/V.24 Interface........oovinennniiiniinn.... 5713
18184A V.35 Ipterface .......oooiiii i ciiiiiiriai e 513
18185A 11SV Power Module...................coooiiical 5713
18190A Soft Vinyl Carrying Case .........cooviiiiniiiniinn.. 559
18191A 19-in Rack Mount Kit ................cciiiininias 573
18192A Carrying Case .........cooviiiiiiiiiiians 573
18192A Soft Vinyl Carrying Case for Interface Pod ............. 559
18194A 220V Power Modue ... .. ..oocoeieniiiiiinireiinen e 513
18221A TCP/IP Protocol Interpreter...........oooooinniiiinoy 564
18222A TCP/IP Network Perforrmance Analysis................ 564
18223A XNS Protocol Interpreter.........ooveiiieiiviniinon.. 564
18224A DECnet Protocol Interpreter ..............cooevvnnnnn. 564
18225A DECnet Performance Analyzer .........coocoveiinn 564
18226A ISO Protocol Interpreter............coovviviiiiennnen. 564
18228 A NFS Protocol Interpreter ........ococovevinniininnnnn, 564
18260A X.21, RS-232 Interface Pod................c.cvivines 559
18261 A SNA Analysis Software ...........coviiiireriiannn-. 559
18263A 3270 Installation and Maintenance Software ............ 559
18264A X.25, SNA Link Level Analysis......................0. 559
18265A DDCMP Analysis .. ....ovoaieie i 559
18266A Enhanced X.25 Analysis . ..........o.ooiiiiiiiiiian, 559
18267A X.25 Test Library and Emulator ....................... 559
18268A ISDN Amalysis Software ................coooeeviinnnnn 559
(8269A G.82) BERT for the HP4952A .........ooeevenennntn. 559
18273A CCITTH7 Analysis for the HP4952A .................. 559
18280A Basic Rate ISDN Monitor Interface .................... 559
18281A Basic Rate ISDN Monitor and Simulate Interface........ 55%

18282A Primary Rate ISDN Monitor and Simalate Interface . .. .. 559
18283A Primary Rate ISDN Monitor and Skmulate Interface . .. .. 559
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18284A Primary Rate ISDN Monitor aad Slmulate Interface . .. .. 559
18320A DataCommC Programming Language............. 560-561
18321 A X.25 Test Environment and HP 18320A ........... 560-561
18322A X.25 Certification Test Suite...................... 560-561
18331D SNA, DDCMP, X.25 Analysis ......................... 559
18332D 3270 Installation and Maintenance Software ............ 559
18333D SNA, X.25 Link Level Statisties ....................... 559
18334D ISDN Analysis Software............................... 559
18347A HP 4951C Protoocol Anatyzer User's Course ............ M
18352A X.21 State Simulator .. .......oooviiiiiiii 560-561
18355A CCITT#7/CCS7 Analysis ......cco.oovvnvnninnn, 560-561
18356A ISDN Basic Interface Channel.................... 560-561
18357A ISDN T1 Primary Rate Interface .................. 560-561
18358A ISDN T1 Primary and Basic Rate Interface ........ 560-561
18359A ISDN CEPT Primary Rate Interface............... 560561
t8360A SNA Emulation Language...................c0... 560-561
18361A 3270 Device Exerciser ...............coovieviennt. 560-561
18362A LU6.2 Node Exerciser ......ovcvvineeensns ... 560-561
18366A ISDN CEPT Primary and Basic Rate Interface .. ... 560-561
18369A Asynchronous Terminal Emulator................. 560-561
18370A X.25 Network Performance Analyzer.............. 560-561
18371A SNA/BSC Network Performance Analysis ......., 560-561
18587A Bar Code Identification System .....................0s. 669
19000

19395A Headspace Sampler ...........ooviiiiiiiiiieine, .. 669
20000

22861B ARPA /Berkeley Services for Series 300, Series 800 ..... 728
22862A Administration of NFS and Yellow Pages............... 728
28687A Wire Test Instrumest ...............c.vvvvennnn,., 568-569
30000

31112A InwroductiontoPascal ...l 727
31113A HP Pascal for Advanoed and System Programming ... .. 27
31124A Introduction to Ada/300DS ........................... 121
33311 SPDT Coaxial Switch (OEM) ........................... 357
33312 &-Port Coaxial Switch (OEM) ....................c..0ls 357
33313 S-Port Coaxial Switch (OEM) ........................... 3157
33314 SPDT Coaxial Switch (OEM) ........................... 357
33320 Series OEM Coaxial Step Attenuators .............. 352-383
3332476/ Series. ..o i 354
13330B/C/D/E Coaxial Crystal Detectors ..................... 358
33330D/E OEM Coaxial Detector ..............ooovviinnn, 359
33331D/E Coaxial Deteclor ........viveiiirererevnirinennn... 358
33334 Series Coaxial Detectors. .....coovvivviceevvnnnnniain,. 358
33334 Series OEM Coaxial Detectors. . ...ovvuverenieaeraiinnn, 359
33336C Directional Detector .. ......ovieiiiivieeneirininin.... 358
33340A/B/C/D Coaxial Fixed Attenuator ..................... 35)
33340A/B/C/D OEM Coaxial Attenuators .................... 350
33363-66 SP-Multi-throw Coaxial Switch (OEM)......... ... .. 357
33449A LaserJet Il primter .................................... 691
33459A LaserJet D primter .................ccccoveennnns.,. 691
33471A LaserJet HP Printer ... v i s 69)
J4110A Carrying CaSE ... i 99
341) A High Voltage Probe ..., 99
34118A Test Lead Kit ...t ee e 91,99
34119A High Voltage Probe ...............ciiiiiiiiiaaa.. 91,99
34300A 40 kV AC/DC High Voltage Probe ..................... 99
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34301A RF Detector Prabe .. ... oo e 99
34302A Clamp-on AC/DC Current Probe ....................... 99
34303A Temperature Probe ... 99
34530T MW Switch Terminal Block for HP 3235A ............. 355
34800A & 24D Developing Test Plans using FTM/300.......... 7217
35073A HP-UX System Administration for Series 200 .......... 128
35129B HP-UX System Administration for Series 500........... 728
35130B Programming in C Language............cc..ooiieinn 727
35629A HP 3562A User'sCourse ...................... RO 727
35640S 16 Ch Hdwre Bundle ...ty 165
35641S40 Ch MIMOH/WB ... 165
356458 Vibration Control H/wB ............................. 165
35650 Signal Analyzer Mainframe .................... L 165
35650A Mainframe. . .. .oveee it 165
35651B Signal Analyzer Processing Module..................... 165
35652A Signal Analyzer Input Module ..................... ... 165
35652B Signal Input Module.................ooo 165
35653A Signal Analyzer Source Module ..................... ... 165
35654A Signa) Analyzer Processing Module .. .................. 165
35655A Signal Analyzer Input Module ......................L 165
35656A Programmable DAC ...l 165
35658 Signa) Processing System ... 165
35660A Dynamic Signal Analyzer.......................o.... 158
35665 Dual-Chansel Dynamic Signal Asalyzer .............. ... 159
15665 Dual-Channel Dynamic Signal Analyzer ................. 160
35680A HP Instrument BASIC .........................o 158
370508 + 24A HP 37050S User and System Manager Course ... 728
37190A HP 371008 Operator and Management Course ......... 728
37191A HP 371008 Operator Training .......coovveiveieinn.n. 728
37204A Multipoint HP-IB Extender....................ooovnns 581
37204B Multipoint HP-IB Extender ................ccoeinnnt. 581
Ry 211 1N T =T IO 550
377TATI/Datacom Test Set..........oeviviiiniiiinnn... 573
37721A Digital Tramsmission Asmalyzer.......................... 549
37900B Signaling Test Set ... 567
37900C Signaling Test S&t ........ooviiiii 567
40000

41420A Source/Monitor Unib. ......ooveviiiiiiiinaiiriinnnns 528
41421B Source/Monitor Unit . ........oovviiiii i, 528
41422A High Current Source/Monitor Unit .................... 528
41424A Volage Source/Voltage Monitor Unit.................. 528
41425A Analog Feedback Unit ..o 528
41B00A Active Probe .. ... ..o iiii 235
41802A 1 M Input AdBler .............oouiiieeiiiinniennnn 237
41941A/B Impedance Probe Kits ... 302
41951A Impedance Test Kit ............cooivieiiriiiiiinnes 234
4)952A/B Transmission/Reflection Test Sets................... 235
42841 A Bias Current SOUICE .. .. ..vovvinieeiiaiiiininrerannes 3
42842A/B/C Bias Current Test Fixture ........ooovivnninnn, 3
42843A Bias Current Cable ..o 3
42851 A Precision Q Adapter .........o.iiiiiiiiiiiiiiis 3
44200S/L SimPlate Express Fixture Kit .............c.oehe 546
442018 Express Casselle . .....ovuuuuererneannaereenaeaiieans 546
44202S/L SimPiate 3070 Fixture Kit ... s, 546
44203S/D/L SimPlate Fixture Kit ... ...ecvvoiieiiieneaiinn. 546
44458A/B/R Data Acquisition Manager ....................... 601
44461A HP-IB Interface........ooovvcniiiiiiiineeeiii . 583
44462A 8 Channel Multiplexer Aseembly ...................000. 583
44463A Extra Connpector Block .................ociiinn . 583
44464 A Breadboard Assembly ... 583
44465A 8-Bit In, 8-Bit Out Digital 1/O Assembly ............... 583
44466A Extra Connector Block ..........ooooiiiiciiiiinnnnns 583
44469A Seven 10;1 Dividers ..o 583

44476B Microwave Switch Module for HP 3488A............... 355
44531 A HP 3060A /61A/62A User'sCourse.................... 728
44584 + 24A 'h day HP 3060 Enhancement Training ........... 728
44850A HP 3065 Advanced User's Course ...................... 728
44851 A HP 3065AT User'sCourse...........coovvvnnnncnnnn... 728
44852A HP 3065 Board Test Systern User’s Course ............. 728
A4853A HP 3065 AT Training . ... .ooovvvienninieinn .. 728
44990A Express Fixturing System............ooiviiiiiiiinnnn.. 546
45911C Graphics Tablet . ... 688
46298 Series Rack Cabinets...........ccoooviiiinneienneinnn.. 720
48000 Remote Terminal Unit .........cooooioin e 596
48050 Remote Terminal Unit ..o, 596
48060 Remote Terminal Unit ... ... . iiiieiiiii s 596
50000

50011C HP-IB lostrument Programming ....................... 727
50015A Data Acquisition and Control Fundamentals ............. 727
50698A Programming in FORTRAN 77 .................. ... 127
50710A Programming with HP-UX System Calls . ... ... e 727
50722A HP-UX System Administration for Application Users ...728
50740A.B,C Microwave Fundamentals Course .................. 127
50959A Using SRM from BASIC and Paseal ................... 728
51409A HP-IB Theory .....ooooiiiiiiiiiiiiiiieiieiaen 727
S1412A HP-]JBwithMS-DOS® .........................co.... 127
51432A HP-UX Fundamentals for General Users .,...... e 127
51433A Shell Programming for General Users .................. 127
51434B HP-UX for Programmers ..............cocoooeo, .. 121
51435A Advanced HP-UX Tools..........coovvneiiieninionns, 727
51436B HP-UX System Adminjstration for Series 300...........728
S1438A SSCSand make . .....oovi et 727
51439A Advanced Editingwith VI ..................ooo .. 727
51440A Document Preparation. .........c.vvivrenanircaaninines 727
51473A Architecture for T & M Software ...................... 727
51473A Architecture for Test, Measurement Software........... 727
51482A HP-UX System Admiristration for Series 800 .......... 728
51489A HP-UX Basics for Application Users ................... 127
S1820A Waveform Generation Software . ...............c......... 81
5400) A 1-GHz Minjature Active Probe Pod ..................... 64
54002A SCQBNC Input Pod ..........cooooiieiiiiiiiiiiis 64
54003A 1-MQ10:1 Probe Pod . ........coieiiiii i 64
54100A 1-GHz Digitizing Oscilloscope ...........ovoeeveeiinnnn. 64
$4100A Digitizing Oscilloscope ........covvvivniiiiieiienan.. 56
54100D 1-GHz Logic Triggering Digitizing Oscilloscope ......... 64
54100D Digitizing Oscilloscope ... 56
54110D 1-GHz Color Digitizing Oscilloscope .................... 64
54110D Digitizing Oscilloscope ............cocooviiiiiiiviiinny 56
24111D 2 GSa/s Digitiziag Oscilloscope ......................... 66
54111D 500-MHz Logic Triggering Digitizing Oscilloscope.. ... .. 65
54111D Digitizing Oscilloscope .......oovvviviaeneiiciiiiiinnns 56
54112D 100-MHz, 4-Channel Digitizing Oscilloscope ............ 67
54112D Digitizing Oscilloscope ..........oooviiiiiiiiiiiinn.. 56
541208 Digitizing Oscilloscope Mainframe .................. 68-71
54]21A Four Channel Test Set......ovoiiivvivnininnneanns. 68-71
54121T 20 GHz Digitizing Oscilloscope ..................... 68-71
54121T Digitizing Oscilloscope. .. .......oooiiiniii i 56
54122A Four Channel TestSet....................oooooiaat. 68-71
54122T 12.4 GHz Digitizing Oscilloscope ... ................. 68-7)
$4122T Digitizing Oscillosoope . ... vvvvevivninnii i 56
54123A Four channel Test Set ...........coiceniiiiiaieain. 68-71
54123T 34 GHz Digitizing Oscilloscope ....c..vvvvnnnnnn. ... 68-7)
54123T Digitizing Oscilloscope .. ..o vevvveieiiii e ceeninis 56
54124A Fomr Chamoed Test Set ...................cooeiuni. 68-71
84124T 50 GHz Digitizing Oscilloscope ...................... 68-71
541247 Digitizing Oscilloscope .. ....oooovviiiiieieisiveeniiinnss 56
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54501A 100 MHz Digitizing Oscilloscope.. ... ....c..orivesins 63
54501 A 100 MHz digitizing oscilloscope ...t 58
54501 A Digitizing Oscilloscope .........cociiiiviveeiiiiiiin, 57
54502A 400 MSa/s Digitizing Oscilloscope ., .................... 62
54502A 400 MSa/s digitizing oscilloscope ................o0hl e 58
54502A Digitizing Oscilloscope .....ovovveieinninean s 57
54503A 500 MH2z Digitizing Oscilloscope..................o.u. 61
54503A 500 MHz digitizing oscilloscope ............c.coooiaii. 58
54503A Digitizing Oscilloscope ..........coovvveieiiiia... 57
54504A 200 MSa/s digitizing oscilloscope . ....... ..ol 58
54504A Digitizing OSAlOSCOPE «. ... vevvesereeeseaeeeeeeeiis, 57
54504A MSa/s Digitizing Oscilloscope ................oovennsn. 60
24510A - 1 GSa/s Digitizing Oscilloscope ........................ 59
54510A 1 GSa /s digitizing oscillescope .......................... 58
54510A Digitizing Osctlloscope ......cviniviivieiinniiiiees 57
$5280A Linear Measurement Kit..........ooovveeiniiiia.t. 36%
55280A + 24D Basic Laser Measurment Training............... 727
$5281A Angular Optics Kit ...t 369
55282A Flatness Accessory Kit..........o.oooiviiiiiniiiiinin, 369
55283A Straightness Measurement Kit ..., 369
55283A + 24A Advanced Laser Measmnit Sys. Training ......... 727
59306A Relay ACtuator. ... ....coovvuiieirninieiiaaan s, 580
59307A Dual VHF Switch ...t 580
59309A HP-1B Digital Clock ..........ooooiiiiiii i 580
59401 A Bus System Analyzer ...........ccooiiiiiiei il 579
$9501B HP-1B Power Supply Programmer................. 491, 580
59510A Relay Accessory for Power Supplies .................... 488
59511 A Relay Accessory lor Power Supplies .................... 488
59991A-K 34 Broadband Linear Phase Comparator.............. 511
59992A-J06 Time [nterval Calibrator .............ocooaien.. o, 112
59992A-K70 Rack Mount Adapter Kit (HP 5342A, 5343A) .. ... 122
680000

60501 A Electronic Load ............ocoooiiiiiiiiiin s 466-469
60502A Electronic Load ...........oovviiiiiiiiiiiiiiinns 466469
60503A Electromic Load .........cviviiiiiiiiiiiiien 466469
60504A Electromic Load ... 466—469
6050SA Electronic Loagd ............... RO 466467

64000 AxCASE microprocessor development environment .. 648—653
64100A + 24D HP 64000 System Concepts and Measurements .. 728

64120T HP DesignCenter 64000-UX User's Course ............. 728
64121 T HP-UX for HP 64000-UX User's Course ,.............. 728
64310A + 24D Software Performance Analysis ................. 728
64600S + 24D Timing/Hardware Analysis ..................... 728
646208 + 24D State/Software Analysis ........................ 728
64700 Series emulators/analyzers ......................... 648-653
64810A + 24D Pascal/64000 on 8080/8085 .................... 728
64812A + 24D HP 64000/Pascalon ZBO ....................... 728
64814A + 24D Pasca) on 8086/8088 .................oeieiel 728
64815A + 24F HP 64000/Pascalon 68000 ..................... 728
64817A + 24F HP 64000 System HOST Pascal ................. 728
69700A-69706A Resistance Qutput Cards ...................... 637
69703A Power Supply Control Card..............coovvnnnann. 637
69720A D/A Voltage Converter Card .............coooviiiians 637
69721A D/A Current Converter Card ....................o.... 637
69730A Relay Output Card . ... 637
697318 Digita) Output Card .............oooiiiiiiiiiie 637
69734A Timebase Card .. .....oeirirariiiiiiniaiiaeieiiiinn, 637
69735A Pulse Train Output/Stepping Motor Control Card ... ... 637
69736A Timer/PacerCard ...l 637
69750A Scan Contral/PacerCard............cooovieiiiiinnnns 637
69751 A Analog-to-Digital Converter Card...................... 637
69752A 64 Channel FET Scanner Card...........ooooiiiiiinins 637
69753A Temperature Scanner Card .....oooooiiiiiiai s, 637

69754A 32 Channel Relay ScannerCard ....................... 637
69755A 16 Channel FET Scannec Card......................... 637
69759A 500 kHz A/D Converter Card ......................... 637
69761A Integrating Digita} Multimerer Card ................... 637
69770A Isolated Digital Input Card ......................cL. 0. 637
69771 A Digiwal Input/Analog Comparator Card ................ 637
69774A Universal Counter Card ....................... ... 637
69775A Counter/Totalizer Card ..............ocociiin 637
69776A Interrupt Card ... 637
69790B Memory Card .......oui 637
69791A/69792A Memory Cards .........oooviviiiiiiiiiiiiins 637
69793A Breadboard Card............coviiiiii 637
70000

70000 Modular Measurement System ................ 189-195, 603
JO00VA MaInframe .. .......ooieriiiiiiii e 193
T0004A colordisplay ..........oooooi i 193
70100A Power Meter Module ... 189
TOIO0A Power Meter .. ... oot 145
TO100A POWET MELET .\ vttt et ee et ie it eeennes 193
T0138A Vector Volimeter...........ooiiiiiiii i, 245
TOU38A veclor VOIIMEter .. ... ...cvvrieiier e aeiaiaan, 193
70205A graphics display ... ... ..o i 193
70206 A system graphics display ...................coooiL. 193
70300A RF tracking generator ...........oooevveiieniinnnnn.... 193
70301 A microwave 1racking generalor .. ........eieiineenneennns 193
70320A synthesized signal generator.................... ..., 193
70322A synthesized signal generator. ........................... 193
7032SA agile signal generator ... 193
70591 A 1/8 width module part kit. ..ol 193
70592A 2/8 width module part kit...............o.o 193
70593A 3/8 width module part kit...................... 193
70594A 4/8 width modute part kit.............o.o oL 193
70595A module development design guides...................... 193
70596A module communication design guides ................... 193
70597A MSIB module interface software ....................... 193
TO600A Preselector ... ... o i 193
TOG0TA PreseloCtor ...\ ie i ee e i et e e e 193
T0611A Actenuator/Switch Driver ... ........................... 194
70611 A MMS Switch/Attenuator Driver ....................... 355
TO612A 1x6Matrix ... ... 195
T0612A MMS Driver . ...t 355
T0612C IxSMatnX. . ... 195
TO613A IxE MAITIX ... 195
T0613C 2x6Matnx. ... e 195
T0620A preamphifier ... .. ..o 193
70620B Preamplifier ................. i 427
T0621A preamplifier ... ... ... 425
T0621A preamplifier............cooii i 193
TO700A digilizer ... ..o 193
70810A Lightwave Module .......... ..., 336
709008 local oscillator . .....ooeve oo 193
TO902A JF SECHOM . ...ttt a e et 193
TOF03A TF SECUON ..ttt e et e aa i 193
TOQ0AA RE SBCUON ..ot 193
TO90SA RE SECHON .00ttt 193
TOS0SB RF section ... ...ocoiiiniiiiii i 193
TOIOEA RF SBCLION ..ot i eie 193
70906B RFE section .........oooiiiiii 193
70907B external mixer interface ... 193
T0908A RF SCCUON ..o\t e ans 193
70912A Down Converter Module Page 341 ..................... k]|
71100C Modular Spectrum Analyzer ... ................... 189-193
71200C Modular Spectrum Analyzer ... ................... 189-193
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71210C Modular Spectrom Analyzer...................... 189-193
71400C Lightwave Signal Analyzer ............................ 334
71400C Lightwave Signal Analyzers........................ ... 336
TI400C Optioa 850 . .. ........oviii s 334
71401C Lightwave Signal Analyzer ....................... 334,336
71601A 1 Gbit/s Error Performance Amalyzer ................... 552
71602A 1 Gbit/s Pattern Gemerator ............................. 552
71603A 3 Gbit/s Error Performamce Amalyzer ................... 552
71604A 3 Gbit/s Patterm Gemerator .. ........................ ... 552
74001 A HP EE DesignCenter System Administralion ........... 728
74201 A HP Design Capture System Overview .................. 728
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E2400A Microprocessor Interface .. ............................ 262
E2403A Microprocessor Interface .............................. 263
E2404A Microprocessor Interface .............................. 262
E2405A Microprocessor Interface .............................. 263
E2406A Microprocessor Interface .. ............................ 262
E2407A Micropeocessor Interface ................ ............. 264
E2409A Microprocessor Interface ............................. 263
E2413A Microprocessor Interface ..........o.oooeviiiiiinn, 262
E2414A Microprocessor Interface ............... ... 262
E2415A Microprocessor Ipterface .............................. 263
E2416A Microprocessor Interface ................ P 263
E2417A Microprocessor Interface .......................oooill 263
E2418A Microprocessor Interface .............................. 264
E3300AIC-CAP ... o it e $36-537
E3330A IC-MS Software ..........coooiiiiiiiiiiiiiiians 539
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Digltizing Oscllioscopes
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The HP 54100 and HP 54500 series digltizing oscliloscopes . . . combine high bandwldth with high digltizing rates makes thess general-
purpose oscllloscopes useful for both analog and digital measurements.

OSCILLOSCOPES
Choosing the Right Scape for Your
Applicai?on

Selecting the right Oscillogscope involves
asking whether the insirument can capturc
and accuralely measure vour signals. The
following information will aid in your selec-
tion of 1he best oscitloscope for your applica-
Lions.
Selection Criteria
Repetitive or single-8hot: A single-shot
signal is one thel cccurs only once or infre-
guenily, so you need to acquire all of the in-
formation on a single lrigger evenlt.
Repelitive signals occur over and over, so the
signal can bc acquired over many Lrigger
events. Repetitive oscilloscopes are typically
less expensive than single-shot instruments
for the same degree of accuracy.
Bandwidth: The bandwidth of an oscillo-
scope s a critical factor in determining Lhe
accuracy o which signals can be measured.
The questions 1o ask are “What is the highest
frequency compenent in my signals?” and
“Whal degree of accuracy do | nced for my
application?"'.

The highest frequency component can be
estimated using the foltowing formula which
compares rise (ime 10 bandwid(h of signals.

‘ . 0aS§
FEqUency = fise time

The following graph shows the refation-

ship between the ratio of rise times

signal rise 1ime
oscilloscope rise 1ime

and the mcasurement error. The measure-
ment error is calculated by using the sum of
Lhe squares as shown.

Mcas T, = V(Scepe T;)I ¥ (Signal T,)?

As an example, a 250 MHz oscilloscope
(risec time 1.4 ns) should accurately and
repeatabilily measure a signal with a 4.2 ns
rise time with an error of less than 5.0%.
Digitizing Rate: The digitizing rate is prima-
rily of interest in single-shon oscilloscopes. In
these instruments the ability 10 capture and
represenl @ waveform is directly related to
the sampling interval, signa) conditioning
and digital signal processing. All HP singlc-
shot oscilloscopes limic the bandwidth to /.
the sample rate, and they employ digital sig-
nal processing techniques that provide accu-
rat¢ voltage and liming measuremecnts.

Measurement Error vs. Bandwidth Margin
Percent Error
100 : - 100
10 — 10
{ 1
Ll 2 31 41 61 61 7 10:1
Ratio of Signal Rise Time to Scope Rise Time

www.hparchive.com



Digital Storage

e Bright, stable display of low-duty-cycle
signals.

® Retain wavcforms as long as desired for
worst-casc analysis.

e Fade-frec, non-blooming display.

e Store as many wavelorms as nceded for
comparison or refercnce.

e Makc measurements after signa) is ac-
quived. This 1s especially useful on single-
shot signals or infrequent error conditions.

o Waveform data available over the HP-{B.

s Signal averaging for noise rejection and
increascd resolution.

Automatic Measurements

» Automatic edge finders save lime, elimi-
nale vnecertainty, and reduce operator cr-
ror in Limc-interval measurcments.

e Mcasure pulse parameters automatically,
withoul 2 controller.

® Markers indicate wherc the measurement
was made, providing confidence in mea-
suremcent resulls.

Pre-trigger Display

® Tind causes of evenls.

e Displayed tme can be any time before or
after the trigger, and is not limiled 1o one
screen width before the trigger. Time in-
tervals can be measurcd with a resolution
of parts per million, beforc and after the

trigger.

Store Waveforms for Comparison

and Reference

e Pixel memories for overlrying multiple
wavelorms.

o Waveform memories for measurements
and compacison of stored signals.

Easy to Use

o Pressing the Auloscale button automati-
cally sets up the time base, sensitivity, off-
set. and 1rigger for 3 stable display over a
wide range of input signals.

e Save up to ten front-panel sctups in non-
volatile memory:; simplify a sequence of re-
peated measurements quickly.

o [nstant hard copy with either a pen ploucer
of a graphics printer eliminales time-con-
suming, expensive photography.

e ECL and TTL preseis scale the vertical
gain, offset, and trigger levels Tor the se-
lected logic family. This saves time in set-
ting up for 2 measurcment.

Triggering on Complex Digital

Waveforms

o Logic paliern (riggering allows you to Lrig-
ger on the complex events found in typical
digiral systems.

o Trigger holdoff can be specified by events
or by ime for stable (riggering on long.
complex sequences of events.

o Independent trigger threshold adjust-
ments for cach channe). No need 10 reset
the 1rigger level cach time you switch (rom
one trigger source 16 another.

www.hparchive.com

Slmpllfled Programming
* Simple. logical. structured programming
mncmonics make programs easy Lo edit.
easy 1o undersiand, and easy 1o modify for
new gpplications.

® Measurement-oriented, Engligh-like mne-
monics.

Document Resuits

Active as well as siored waveforms, setup
conditions, and measurement results cap be
printed or plotted for instant, low-cost docu-
mentation. HP printers provide report-quali-
ty hard copy for arlicles or printed reports at
minima} cost, and without the delay of photo-
graphic reproduction.

Color as a Measurement Tool

The addition of color to an ascilloscope can
improve preductivity in applications that are
performed manually as well as in (hose that
use automated measurements. Color can be
combined with intensity, line types, and mod-
ulation to create easier, faster measurements
with fewer errors than with a monochrome
oscilloscope.

The 54100- and 54120-series ascilloscopes
can display a high-resolution, flicker-free cal-
or representation of rapidly changing data on
a nine-inch raster display. The user can work
with as many as nine colors at one tune, sc-
lecting these nine from a total of 4096 availa-
ble. For convenience, a defanlt nine-color
palette provides optimuim viewing for users in
standard laboratory enviconments.

Adding color 10 an instrumenl such as an
oscilloscope aids the uscr in four ways:

e it helps in differentiating between overlap-
ping, superimposed, or similar waveforms;,

& it helps in associating displayed informa-
tion with corresponding data or
waveforms;

® it can be used 10 emphasize displayed in-
formation

= it allows the uscr 10 choose colors and their
usc in order to compensate for color blind-
ness, ambient conditions, or special test re-
quirements.
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56 | HP Digitizing Oscllioscopes (cont'd)

L HP 541003/D HP BA111D
%) 1 HP 541100 {with HP S41)44) HP 341120 HP 341217 HP 41237 HP M41247 HP M4 122¢
Danduidth
ey 1 GH2 500 Wt 100 MHz 20 GHz 34 GH2 50 GHz 12.4 GHz
__#_ﬁ 4 NHZ' 500 MKz 100 MHz nol applicable | not appficable aol applicable ol applicable
thihe 100 g3 100 ps 300 ps Jops Y0 ps
_ﬂ 300 ps 300 ps 300 ps aot apphicable 0ol applicable
u ol 2 2 4 4 4
__m_ 40 MS/s 1 GSa/s 400MSa/s not applicable 0o applicable
Momory/channel 1K samples 8K samptes 64K samples 501 samplesy 501 samples
Vartical resolution 7 birs, 10 bits wath 8 brts 10 50 MHz § bits 12 bits, 14 bits with averaging 12 blis, 14 dits
averapng 7 bits to 200MH2 with averaging
6 bits 10 410 MHY
Mnpat voltage 7 ranges conbnbously variable continyously variable Continuously variable coNtinUoLly vanable
ranges B mv8V 8 mv40V 4O mva0v 1 mVE0 mv ITmy-24y
! full scale full scake full scafe per division et dresion
Input compling SO0, 10k 500, IMQ 500, M2 500 500
1M pods ac ¢, internal 30.IM
ac.de, interny
Puise paramater yes ve - - -
measurements
Waveform math A4B.A-B, A+B. A-B. invert A48, A-B, mvert A48. A-B. A vs B, min. max, inver(, only A+B. A-B. A vs B, min,
Avs B, invent max Inver\. onty
Other anstysis variabie and Infintte vanabie and infirite vanable and mfinte vanable and nfinite persistence. averaging variable ang infinste
functions persistence, averagng perssiente, avaragng persistence, veraging persistence, avéraging
mgrity
Waveform 2 piat, 2 puel 2 pired 2 pixst 2 pixet
worage 4 wavelorms 4 (epelitrve, 4 repetitve 4 waveforms 4 wavelomms
4 single-snot wavetorms 4 singe-shot wavelorms
Trigger ‘Edge. patiern, stale. edge. pattem. state. edge, pattern state. 2.5 GHz edge tngger 2.5 GHI scge tngge!
enhancemants digital delay by event and | digital defay by event and | digital delay by event and 10 18 GH2 with 10 18 GHz with
time. time-qualified ume, tme-gualified ume HP 541184 HP 54184
patlern pattern
; hard W RP printers and WP plarters HP graghic prnters, plotters including Paintlet HP graphic printers,
& disk support vlolters incluging PaintJet
Other color* display & color color dwsplay & built-in histiegrams buittin higtograms
hard copy color hard copy TOR / TOT color disptay &
color hard copy
For more information, HP 5954-2659 (D) HP 5852.7084(0) HP 5952-7084(D) HP 5852.7084(D)
mm* HP 5852-1171(D)
Pags refeconce 64 66 7 68 68 68 68
Prics $13.900 $28.900 $22 900 $28.800 134,800 $42,800 $28.800
$18.500
$22.900
'0 models only

10 points par period whhoul recansiruction

‘WP £4110D only

www.hparchive.com



Compare the Features ...
Whether you need pinpoint vertical resolution or lightning-fast sig-
na) capture, Hewlett-Packard's digitizing oscilloscopes provide &
powerful set of features and capabilities in an easy-to-use interface.
Here's 2 look at how the various models compare in terms of fea-
tures, capabilities, and price.

67

HP 165004 Motnframe
Modsl HP 54301% HP 345024 HP 645034 HP 545044 NP 845204 with 168304/16531A
Bandwidth
Repatithve 100 MKz 400 MHz 500 MH? 400 MHz 250 MHz 100 MKz
W' 1 MHY* 100 MH2 2 MKz 50 MH2 250 MKz 100 MH
Time interval acturacy
Rapatitiva Ins 2%0p3 100 ps 250 ps 100 ps I s
_”ﬂ | ny 500 g3 100 ps 1 o3 150 s 3
‘Channels 4242 2 4 2 2 2-8
uﬂ' 10 NSa/s 400 MSass 20 MSa/g 200 §Sa/s | GSa/s 400 NSa/s
Memory,/ channat 500 samples 501 samples 50} sampies 501 samples 8 k samples 4 K samples
) k samples (HP-1B) 2 & samples (exiended) 1 & samples (HPB) 2 % samples (@xiended)
Vertical resolution 8 bits, 10 bits 6 bits, 8 bits 8 bits, 10 bits 8 bits, 10 bits 8 bits. 10 bits 6 bits, 8 bis
with Bveraging with averagmng with averaging with averaging with averaging with averaging
Inpist voltage continualsly vanabie contnuously varable contnuously vanabie Continuously variabie S mv40 v continuously varisbke
rangss A mv4V 16 my40 Y g mv-40 Vv 8 my40 v O mv-18V
bl scale full scae full scale il scae full scale
gt 2oupling 1MD, 500 1M, 500 1N, 500 1 M0, 500 1 M2, 500 1m0, 500
8, dc. Infernal . d¢, internal *. dc. loternat ac. dc. internal ac, de, internal ¢, 6c, internal
Puiss perametar yes yes yes yes yes yes
messurements
Waveform math AVB, A-B, A+8. A-B. A8, A-B AtB, A-B, A+B, A-B. A+B A-B
- AXB, A v¢ 8, AXB, Avs B, AXB, A vs 8, AXB, Avs B, AXB.Avs B,
nverl, onty invert, only invert, only inverl, ooty ntegrate. differentiate
mvert. only
Other analysh variatée and Infinne variable and Infinite varrble and infinile vanable, infinte varadke and infinite infinite persistence,
functions PECSISIence, dveragng. pUsslence, averaging, PRrSISIence, averaging, persistenc, averaging. PUSISIence, averagng, averaging
envelope envelope eavelope envelope enmveiope
Wavslorm 2 pixel, 2 poxel. 2 plxet, 2 pixel 2 pixet stare 10 built-n
storage 4 wavetorms 4 waveforms 4 wavelorms 4 wavetorms 4 waveloms disk
Trigger o, edge. pettem Slate, | giitch, eoge, pattern, state. | glitch, edge, pattern, state, | gitch, edge, pattem, delay | giitch, edge, patiem, deiay edge, pattem,
‘enhancements dgital delay by event and aigital delay by evend and digital delay by svent ang by evenl and time. time- by event and time, time- deiay by évent,
time, time-qualifed pattern, | time, time-qualifed patiern, | (ime, bmequafified pattem. quatified pattemn, TV quatifed patiern, TV immedrate
v v v
Instant hardcopy HP graphic HP graphic HP graphic HP graphic KP graphic HP printers
& dish support ponlers onnters. piotters printers, plotters prioters, plotiers printers, plottery HP Palntlet printer
2 buill-in disk drives
Other measurement Staystics and | measwement stisics and | measurement stalistics and | measurement slalistics and | measwement statistics and | logic analysls, high-speed
hmil test. dual time base frmit tesL dual time base {imit tesk. dual ime base limyit tes( fimii tesl, segmentadle liming. pattero generation,
windowing. scroll mode windowing, scrofl mode windowing, stroll mode memory via HP-B. post- dudl ime base (optional)
acquisitron pan and zoom
For moro information, HP 535426 7%(D) HP 5952-0862(D) HP 5959-8795(D) HP 5952-0852(D) HP 5952-2404(D) HP 5954 2656(D)
order :
Page Reforsnce 63 62 6 60 59 20
Price $3.465 $6.450 $54%0 $6.450 $109% $12.050 to $25.350
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Digltizing Oscllioscopes
HP 54501A, 545024, 54603A, 545044, 54510A

Cholce ot 100 MHz, 250 MHz, 400 MHz, 500 MHz
bandwidth

Single-shot and repetitive signal performance
Up to 4 channels

Fully programmable

Automatic pulse parameter measurements

s Dual-time-base windowing (except HP 54510A)
Pan and zoom (HP 54510A)

Automatic limit testing

Three-year warranty

AHordable

l ﬁ'ﬂi FOR l
SYSTEMS

HP 54501A, 54502A, 54503A
54504A, 54610A

The HP 54500 Family of Digitizing Oscilloscopes

A Family of Aftordable Digitizing Oscllloscopes

There are five models in the HP 54500 family of digitizing oscillo-
soopes. For repetilive signals, the HP 54501 A and 54503A offer 100
MHz and 500 MHz. respectively, and four-channel, general-purpose
performance. When single-shot capability is important, Lhe
HP $4502A and 54504 A provide respectively 100 MHz and 50 MHz
single-shot: and they both provide 400 MHz repetitive signal
bandwidths. Using custom ADC design and other custom integrated
circuits, the new HP S4510A boosts single-shot performance to 250
MHz by introducing the first | Gigasample-per-second portable oscil-
loscope. All members of this family delives surprising performance at
an affordable price.

The Digitizing Advantage

The HP 54500 family of oscilloscopes has features and funclions
that were previously available only on considerably higher-priced in-
struments. Like the HP 54100 scries digitizing oscilloscopes, 1hese
instruments include all of the digitizing advantages, such as autos-
cale, pushbutton hard-copy output, automatic mcasurcments, non-
volatile sctup and waveform memories., and [lull
HP-1B programmability.

Affordable Automation

The HP 54500 family's fully programmable setup 2nd daia acqui-
sition capabilities can be used with your HP Vecetra PC. 1BM PC, or
other compatible persona) computer. The built-in HP-1B imierface.
simplified. self-documenting progremming language. and high data
throughput rate provide a modestly priced, yel powcrliul automated
test system.

Easy-to-Use

All members of the HP 54500 family have a new simphfied user
interface that makes them the easiest to operate of any HP oscillo-
scopes. Adjustments are made with a single front-panel knob or
numeric keypad. Automatic measurercnts, hard-copy oulput. or in-
strument sctup are performed with simple keystrokes. Operation is
intuitive and siraightforward.

Advanced Logic and TV Triggering

Hewlen-Packard's advanced logic 1riggering is a standard featvre
in the HP 54500 family. Use it to Lrigger on o wide variely of user-
specified condilions. Trigger on edge. pattern, state, or trigger-aler-
delay 1o capture such elusive events as timing vislations or transicnt
bus phenomena.

Seleet line and field for a variely of video waveforms. The 343500
family makes it easy to focus on Lhe video information that you need
10 caplure.

Measurement Limit Test

Using measurement himit test, the HP 54500 family can automati-
cally characterize a circuil or deviecc over temperaturc oy
time—without human supervision. Specify vpper and lower limits for
any (hree of the instrument's automatic measurements, and leave it
running unattended. [ a measusement exceeds predefined limits, the
violaling waveform, measurements and other display data can be au-
tomatcally stured or transferred to an external printer oy controller.

These instruments can autamatically calculate maximum. mini-
mum, average, and most-recent values for all measuremenis, making
device or circuil charac(erization cven more accurate.

Dual-time-base Windowing'

Dual-time-base windowing lcts you zoom in on fine details ol the
waveform thal you are measuring. Similas 10 the dual-delayed sweep
feature found on some analog oscilloscopes, duval-time-base window-
ing gives you a time-cxpanded view of a smaller portion of the
waveform that is defined by you with the instrument's casy-to-use
cursors

Lightweight and Portable

Members of the HP 54500 family weigh only 22 pounds and are
casily transported. Their small size allows them 1o fit easily in the
trunk of a car, making them ideal for ficld applications. An optional
soft currying case 1s also available, as well as a sturdy transit case for
safe shipment. See page 76 for accessorics.
" The HP 54510A has “"Pan & Zoom™ in place of Inia faature see page 59,
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HP 54510A: 1 GSa/s Digitizing Oscllloscope

The HP 54510A is 2 | gigasamples/second. two-channel, portable
digitizing oscilloscope with a memory depth of 8k samples per chan-
ncl. The HP 545)10A retains all of the key features and user [riendli-
ness of other 54500 serics oscilloscopes. The HP 54510A adds
wavcform calculus, memory bar for pan and zoom, faster update rate,
and faster throughput over HP-[B. The HP 54510A is an affosdable
high-performance oscilloscope for applications such as advanced
hardware design and troubleshooting, high-encrgy research, and
manufacturing test/ATE.

HP 54510A Specifications and Characteristics

Vertical (voitage)

Bandwidth: ¢ 10 250 MNz (~3 d6)

de-coupled’ (300 MHz repetitive mode typical)

Switchable ac-coupled fower -3 dB frequency: 50 i

bandwidth limlits Lf reject lower -3 dB frequency 450 2
Bandwidth hrm( -3 dB Irequancy: 30 MRz

Rise time? 14ns

Number of channeis

2 ($multaneous)

Vertical sensitivity
range

1 mV/dw 10 5 V/dy

Digitizing Oscllioscopes

HP 54510A
Horlzontal (time)
Time bage range ) ns/div 10 5 Ydw
Maximum time base 2ps
resolution
Delta-t accuracy’
Repetitve 2(0005% x della t + 285 x delay setimg + 100 ps)
Real-ume 0 005% X delta | + 2E-6 x delay setting + 150 ps)
{single acquisition)
Delay range
(post-trgger) 10 000 x (s/div)
Delay range Tia/div 21ting Available detay
{pre-ngge) 100 as - § s/dv -160 x (8/dw)
1 s - 9 ne/dw -8
Triggering
Trigger sensitivity*
Internal
dc 10 50 MHZ 0.5 aw
50 MNz to 250 MKz 10 dv
Extoernal
dc 10 250 MH: 100 mvp-p into 50 ©
Trigger pulse width (rnimum)
Interna! 179 ns
External 28m

Yertical gain = 1.25% ol full scale
Accurscy**

Vertical 8 bils over eigh! divisions (s 0.4%)
resolution? )0 biis w/averaging (= 0 1%)

Maximum sample rate

1 GSe/s

Wavelorm record
langth®

8001 points (raal-time)
501 povnts (repertive)

Trigger level range
Inlernal ¢ ) 5 % full scale from center screen
External » 2V

Specifications valid for temperature range +10 degrees C from
softwarc calibration temperalure with ¢ight or more averages select-
ed.

" Upper bandwddth reduces by 2.5 MHx for a6th degree G above 35 degrees C.
38

’ 2akculated =
(nput R (ssfectable) IM2:)%or0Q.1% Aiss llmes are trom t, bendwicin
Inout C 7 of noeninal ? Vertical gain atcuracy decrensas 0.08% per °C from softwars calibration temperatare.
pu * Expansion Is used below 7 mV/div range. 50 resdlutlon Bnd accurscles ere CofrespoNdingly
a, de reduced. Below 1 mV/div hil scalé ha defined es 68 mV.

Input codpiing

Maximum input

L M2 o 250V Jdc + paak ac (< 10 kHZ)}

voitage 505V rms

Offset range vertical senshivity available offset
| mV - 50 mV/dhv .2V
>50 mVY - 250 mV/d =10V
5250 mv . 1,25 V/div - 50V
5125V .5 e £ 20V

Offset accuucy‘ 2(1.0% of eh, offsel 4 2% of tull scale)

Dynamic range + 1 52 full seale from center of sereen

Channel-ta-channel 40 d8: dc 1o 50 MK

Isolation 30 d8' 50 MHz to 250 MHz

Voltage measurement

sccurscy™ ¢

Dual cursor 2(¥25% of tull scale ¥ 0.032 X V/div)

8ingle cursor

2(1.25% of full scaie + offel accuracy +
0016 X V/div)

* Avaliablg over BP-1B wevelorm cecord fengih is:

Realtime - 8000 points

Aopstitive - 600 points
¢ Specification applies al the maximum sampling (et8, Al lower samipling rates specificalion
shoukd read +{0.005% x dells 14 2E-6 x dersy seftin + 0.16 x sample interval) For bandwidid
Nimitad signsls if © 1.4 x sample interve). Sample Mterval ts deafined 83 3/sampie rete. Spacifica-
tion 8180 applkes 10 thoss BULOMANC measuremants compuling Ume ntervals on simiar stope
edges (i.6, po8-pOS, MaY-NBH).
Ordering Information

The HP 54510A digitizing oscilloscape comes with two

HP 10430A 10:1 10 MQ probes, a front panel manual, a progeam-
ming manual, a service manual, a minialure probe 10 BNC male
adaptcr, a power cord, and a three-year warranty.

Price

HP 54510A | GSa/s digitizing oscilloscope $10,950

Opt 908 rackmount kit (5061-6175) +$250

Opt 910 2dditional front panel. programming and +875
service manuals

Opt 090 deletc probes —-$200
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Digitizing Oscllioscopes

HP 54504A
HP 54504A 400 MHz, 200 MSa/s Digitizing Real-time Repetitive
Oscilloscope with 8-bit Vertical Resolution Time base Ve 10 5 o/
The HP 54504A is a 400 MHz, 200 MSa/s sample rate, 2-channcl range
digilizing oscilloscope with 8 bil A/Ds designed for both repetitive Time base 001%
and single-shot signals. In repetitive mode. the HP 54504A has 400 reference
MHz bandwidth. [n real-time¢ mode, is 200 MSa /s sample rate pro- accuracy
vides a single-shot bandwidih of 50 MHz. Like olher members of the i " Do
HP 54500 family. the HP 54504 A has all of 1he digitizing advaniages Maximum time
of oscilloscopes that arc much bigher in price. Its high repeti- base resolution
tive/single-shot bandwidth, case of use, HP-1B programmability, and Delta-t +(2% x /o (2% x /o
HP 54500 family general-purpose features make it a powerful tool for accuracy Y001% xdeltat « 1 s :20581"— x defta ¢
both manual and automated 1est applications. Lod) .
Delay range Time/aw serhng Available delay
i 1-t 50 ms - 5 40 x (s/dw)
HP 64504A Specifications and Characteristics (post-tuigger) 100, 2 it
Real-time Repetitive L 0s - 50 us/drv 10 000 x (/)
Bandwidth: dc 1o 50 MHz de 10 400 MH2** Delay range Ali bmesdiv Time/ds Avalable
{~36B) {pre-trigger) Settings selting elay
de-coupled 40 x (y/dw) b5 s/dv —&0x(s/dv)
10 03500 ne/div~ -80 48
Switchable ac-coupled lower -3 dB freq. 90 R2 1 ng-5 ns/div —10 000x{s/div)
bandwlidth LF repct lower -3 d8 lreq.. 450 Ry
limits Bandwdth lmit: ¢ to 30 Mz Triggering
fRise time’ 70ms 875 ps Trigger sensitivity '
Internal
Number of 2 (umultaneows) 3¢ to 50 MRz 0.5 dw 05 dv
channels 30 Mtz 10 100 MRz not apphcadle 0.5 drv
100 MN7 1o 400 M not apphicatle 1.0 div
Vertical | mV/dw tp 5 V/dv External
senitivity de - 250 MHz 100 mvp-pinto 50 0
range
Teigger pulse width (minimum)
Vertical gain " 1.50% of full sz Internal 140 ns 175 ns
accuracy (de)” Exterrial 280y 28
Vertical +0.4% of full scaie (8 bit A/0) Trigger level Internat; « 1.5 x full scale from center of screen
resolution’ «0 1% of fuil scaie (10 bits with > 8 jverages) range Exernat: 4 2V
Maximum 200 M5/ 25 Msa/s Power requirements: Voltage: 115/230 V ac, —25% to +15% 48-66
samplie rate Hz. Power 350 VA maxjmum
Wavetorm ootmat: 501 points imerdiv Rec tengih Welght: Nct: approximately 10 kg (22 1b). Shipping: approximately
record axtended: 2001 points 5ns-5 ydw 501 pis 20 kg (44 1b).
lengtht 2ns/dre 401 pis Size: 194.3H x 422.3W x 355.6mmD (7.65" x 16.62" x 14*) Does not
| nsldw 201 pis include front panel protrusions
!:'ﬂ':&':mz MO <1 o S08 1% Specifications valid for temperature range +10°C (rom software
: calibration temperature with eight or more averages selected.
Input € 7 pF nominal "Upper bandwidih reduces by 2.5 MHz for each *C above +35°C.
. de "Risa imes are cakculsled from:
Input coupling X Y
Maximum I M 5250V {dc + peak ac (<10 kH2)] Ll
input %00 5Vms “arilcal gain scouracy decrensss 0.08% par “C fom 3oftwara cafibrailon (amperature
voltage ‘Expansion 13 used below 7 mV/div range S0 vertical resokution Ang abcurecks Ao correspond.
ingly reduced. 8didw TmV/div huil scale is detined as 66 mv,
Offset range vertical sensitivity available offset ‘On tima/dly settinga 1 za’div and slower. bancwigih In repetitive moda \s 60 MRz
1 mV - 5O mV/div 2V "Avaliable over HP-18 waveform record Rrigth 1g:
>50 m¥ ~ 250 mV/dry 10V fgal-time «normal; 500 points, extended- 2000 points
5250 mV - { 25 V/dw Y Repetitive 10 a8 - 5 8/dw: 1024 pts
»1.25 V- 5 vidiv 250V 2 ns/dv: 1000 pts
Offset +(41.0% of ch. oftset 2% of fl scale) e 2000
accurscy’

Dynsmic range - 1.5 2 full scale from center of screen Ordering Information

The HP 543504A digitizing oscilloscope comes complete with two

40 dB. oc 10 50 MH2

N 4D dB. d¢ 1o S0 MH2

:::::3 to- NIA' 50 to 400 MB? 30 dB- 50 10 600 M2 HP 10430A 10:1 10 MQ probes, a I'rqnl_ pancl manual, 2 program-
isolation ming manual, a service manual, a minialure probe to BNC male

{with channeds at equal sensitrvity) adapicr, a power cord, and three-year warranty.
)1 Price
Vg:::g:c:noa;ummg;mﬁglﬂ &‘333)1 V/da) HP 54804A digitizing oscilloscope qiy ! $5450
Single cursor £(1.5% of tulf scale + offset qty > 2 (cach) $6257
accuracy H0016 x V/dw) Opt 908 rackmount kit {5061-6175) +$250

Opt 910 addiniona) front-panel, programming and +$7S
service manual (54504-90901. 54504-90902)

Opt 090 delete probes

& For same-day shipment, csll HP DIRECT at B00-538-8787.

-$200

www.hparchive.com



HP 54503A 500 MHz 4 Channel Digitizing

Oscilloscope

The HP 54503A is a 500 MHz, 4 chanpel digitizing oscilloscope
designed primarily for repetitive signal applications. All four chan-
nels have full-featured attenuators. Like ail of the HP 54500 family
oscilloscopes, the 54503A features 2-cbhannel simultaneous sampling
and has the digitizing advantages of oscilloscopes much higher in
price. fts four channels, 500 MHz repetitive signal bandwidth, ease of
use, HP-IB programmability, and HP 54500 family general-purposc
features make it a powerful tool for both manual and automated test

Horizontal (time)

Time base 200 ps/dw 10 5 Ydiv
range

Time base 0.005%
reference

accuracy

Maximum time 2005
base resolution

81

apptications,

HP 54503A Specifications and Characteristics

Vertical (voitage)

Bandwldth (-3 d8) decoupked

repehtive’ dc 10 500 M2
single-shot de 10 2 MH2
(based on 10 points per period of input Signal)
Switchable ag-coupled Tower -3 dB irequency . 90 Hz
bandwidth LF repect lower -3 0B frequency 450 Hz
limits Bandwidth fimit epper -3 dB Hrequency : 30 MHz
Rise time 700 o3 (calcutated srom- rise hme = 0,35/BW)
Number of 4
channels’
Yertical 1 mWdw 10 5 Vidw
sensitivity range
(it channels)
Verticsl gsin 11.25%
accuracy de
Vertical =+ 0.6% (8 W AD)
resolution* £ 0.1% (10 bits via HP-IB with averaging)
Msximum 20 MSa/s
sample rate
Waveform 501 poins (display)
record | englh’ 1024 points (via HP-18)
Input R 1M« 1%0r 5004 1%
{sakeclabie)
Input C Tof aominal
input coupling a o
Maximum Input EOM& : 250V [de + paak ac <10 kH}
& 5Vrms
voitage
Oftset range Verfical sensitivity Avabatre offset
1mv 1o 50 mV/dv L Y
> 50 mY to 250 mV/div s 1OY
> 250 mV lo 1 25 V/div 2 50V
> 1.25 Y to 5 V/div 1 250V

Offset accuracy’

& (2% of full scale + 0.5% of offset)

Dynamic rsnge (dc + peak ac) + 1.5 X Iull scale from center of sereen
Channel-to- 40 dB: de to 100 M2

channel 30 dB: 100 MHZ to 500 MHx

isolation (i channels at equal sensitity)

Voltsge measurement accurscy

Oual cursor™®
Single cursor

x (1 25% of full scale + 0.032 div)
x (1.25% o tull scale ¢ offset accuracy +0.016 dw)

Delta t = 2% of Yo +0005% X delta | £100 ps
accuracy
Delay range Time/dw setting Avauabie delay
(post-lngger) S0 ms -5 v 40X (Vdrv)
100 20 mgy/div 1
200 ps - 50 usdv 10.000 X (s/av}
Delay ran Sy By -39.96 X (viiv)
(p,e",a!e,) ge 10n - ZHS =999 x5
200 ps - 5 0s -10.000 X (/div)
Triggering
Trigger sensitlvity
25 mvsdi dc-100MRz 0063 of full-scae
100 MHZz-500 MH7 0156 of Ul scate
<5 mv/an 8c-100 MH2 25my
100 MHz-500 MH2 6 mv
Trigger pulse 15ns
width (minmum)
Trlgg‘r level £ 15X 1l scale from center of soreen

range

Power Requirements: Voltage: 115/230 V ac, —25% to +15% 48-
66 Hz. Power 350 VA maximum

Weight: Nct: approximately 10 kg (22 1b), Shipping: approximately
20 kg (44 1b).

Slze: 194.3H x 422.3W x 355.6mmD (7.65” x 16.62" x 14~)

Does not include front panel protrusions

Specifications valid for terperature range + 10°C from software
calibration temperature with 8 averages selected and channel(s) in
sensilivily range 1, 2 or 5.

‘Upper bandwidih reduces by 2.5 MH2 lor esch Degres centigrade sbove +35°C.

rel laiton 00 two fa. Channals | ard 4 are acquired simullanesusly. If
four channeis Are used, deis is acquired aNarmatsly by chennals 1 and 4, lhen 2 and J.
SAccuracy reducss by + 0 08% 107 eech denred centigrace swey Irom soTtware calibreton fem-
peraiure.

‘Expansion Is used below 7 mV/div range so verticat 1esolulion and 6CCLISCHES 416 COMeBRONd-
Ingly reduced

*For singte-anat via HP-1B, wevetotm record length ks 500 points. ln cepetitive mode: 200 pe/div
time base /ange. wavelorm record lngth (s 100 points. 500 ps/div time base range, wavelorm
record tangth is 250 ponts. 1 ns/div time base range, wavelarm recard length ks 600 poins. > 2
n3/alv (iMe Daso range. wavelorm recard length ks 1000 points.

Ordering Information

The HP 54503A digitizing oscilloscope comes comptete with twa
HP 10430A 10:1 10 MQ probes, a front-panel manual, a program-
ming manual, 2 service manual, a miniature probe to BNC male
adapter, 2 power cord. and three-year warranty.

Price
HP 54503A digitizing oscilloscope gty | $5.450R
qty >2 (each) $S.287 R
Opt 908 rackmount kil (5061-6175) +$250
Opt 910 additional front-panel, programming
and service manual (54503-90901, 54503-90902) +875
Opt 090 dclete probes -$200

4B For same-day shipment call HP DIRECT at 800-538-8787.
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Digitizing Oscllioscopes

HP 54502A 400 MHz, 400 MSa/s Digitizing

Oscillosco

The HP 54502A is 2 400 MHz, 400 MSa /s sample rale, 2-channel
ﬁmung oscilloscope designed for both repetitive and single-shol sig-
als. In repetitive modc, the HP 54502A has 400 MMz bandwidch. In
rr_al -lime mode, its 400 MSa/s sample rate fI'OVldCS a singlc-shot

bandwidth of 100 MHz. Likc other members o

he HP 34500 family,

the HP 54502A has all of Ihe digilizing advamagcs of oscillosco 9

that gr¢ much higher in price.
bandwidth, case of use, HP-[

lts h|

programma nlll and H

h repetity I!?zinjgo’(‘):vl'
am-

|lydgcncral-purposc features makc 11 2 powerful 100l for both manual
automalcd test applications.

HP 54502A Specifications and Characteristics

Resl-time Repetitive
Bandwidth: ac 1o 100 MH ac 20 400 MHz'"
(-3 ¢8)
de-coupled
Switchable ac-coupled lower -3 dB freq. 90 M2
bandwidth (S reject fower —3 dB Ireq 450 Hz
limits Bandwidth limit dc to 30 MHz
Rise time’ 35m 875 ps
Number of 2 (simultaneous)
channels
Venrical 2 mV/dv 10 5 Vidw
sensitivity
range
Vertical gain 220% of hull scafe
accurscy (dc)'*
Verticsl £ 1.6% of full scale (6 bit A/D)
resolution* +0.4% of full scale {8 bits with *8 averages)
Maximum 400 MSa/s 25 MSais
sampie rate
Waveform fime/ i Rec length
record normal: 501 paints S5ns-5¢aw 501 pts
length® extended 2001 paints 2 ns/div 201 pis
1 ns/dy 201 pis
Input R 1M221% o 500 £ 1%
(selectable)
Input C 7 pf nominal
Input coupling ac. dc
Maximum 1 WML 2250V [de + peak ac (< 10 %Hz)|
{nput 500 5Vems
voltage
Oftset range verncal sensitivity availa'e ofset
2m\ - 50 mVidiv 22V
>0 mV . 250 mVidw OV
>250 mVY - 1.25 Vidw S0V
>125 V-5 Vidiv 2250V
Oftset {2 mVe 2% of ch offsets 2,57 of i s2ale)
accuracy”
Dynamic range =15 x full scaie lrom center of screen
Channel-to- 40 6B. dr 10 50 MH2 40 dB: dc to 50 MHz
channei 30 B 50 to 100 MHz 30 dB: 50 {0 400 MHz
isolation (with channels at equal sensitivity)

Voltage measuroement accurac Og (de)*
[

Dual cursor
Single cursor

+{2. { full scale + 0.032 » Vidi)

#(2.0% of full scale + offset accuracy +0.016 x V/dw)

Time base 1 nsdv to 3 Ydw
range

Time base 001%
reference

accuracy

Maximum time
basa resolution

30 s (maxmum)

Dealta-t (2% x screen dameter +{2% ¥ screen dameter
accuracy v 0.01% x deita) - 500 ps) + 0.01% x delta t 4250
ps)
Delay range Time/div setting Avadable gelay
(post-trigger) 50 ms - 5 s/dw A0 x {s/div)
100 us - 20 me/div 15
1 ns - 50 ysidw 10 000 x (s/dw)

Real-time Repetitive
Delay range All ime/div settings Time/dw Rvailable
(pre-11ipgec) 40 x (s} wtling delay
Lps-/div —40x(v/dry)
10 ns-500 nsdiv -80 s
1 ng-5ne/dre -10 000x(s v}
Triggering
Trigger sensitivity *
Internal
oc 10 100 MHe CS5dw 05dn
100 MHz to
400 MH2 N/A | dw
External
e - 250 MH2 100 mVp-p inta 50Q
Trigger pulse width (minmum)
Internal T0ns ] 75 ns
External 28ns 28
Trigger level Internal: +1.5 x full scale from center of <creen
range Externai s 2V

Power requirements: Voltage: |15/230 V ac, —~25% 10 +15%
48-66 Hz. Power 350 VA maximum

Welght: Nct: approximately 10 kg (22 Ib). Shipping: approximately
20 kg (44 Ib).

Slze 194.3H x 422.3W x 355.6mmD (7.65% x 16.62" x 147)

Docs not in¢lude front panel protrusions

Specifications valid for temperature range £10°C (rom sof(ware
calibration temperature wilh eight or more aversages sclecled.
‘Upper pandwidih reduces by 2 $ MMz for aach °C above +35°C
'Rise Umes are calculated from:
035
bandwufth
>Vertical 0ain accuracy decroases 0.08% per “C from saftware cafloration tamperatore.
"Expansion Is used balow 7 mV/div range so vertical resolullon and accuracies are corespond-
Ingly reduced. Bolow 7mV/olv full $¢ai6 13 Bolingd as S6 mV,
*On tima/div seriings Yualdiv and slower. Bandwiatn In repatillve mods ks 100 MHz
“Avallable over HP-IB wavalom racord tenglh is.
Reatime -normak 500 points. extendes 2000 points
Repetitive 10 03+ 5 8 2 1024 pts
-5 ns/div 1000 pts
zrs o 400 pts
[ ng w200 pts

HP 54502A Telecommunications Mask Template

Test Option

Make lelecom mask template mcasurcments to ANSI. CCITT.
and ISDN s1andards withoul using Mylar overlays. HP 54502A op-
tion 00} automates many of the mask measurements that are lime
consuming with analog oscilloscopes. Pass-fail accuracy and
repealability are improved through use of automaltic measurements
climnating human error.,
HP 54502A Option 001 Features

e |5 standard telecom signal mask templates stored in ROM
s Posilive and negative templates
e Aulomalic mggcnng on pomlwc "isolated ones”
many standarad (elecom signals
e Automalic best-fit of test signals 10 positive mask lemplates
e Aulomalic pass-fail comparison ogx:snask templates with corre-
sponding inpui signals
e Aulomalic storage, printing or plotting of failed signals
o Uscr-defined pass-fail tolerance
e Memory prolection for user mask templates, wavelorms 2nd front
EMCI selups
or more information on this option and a tcchmcal daa sheel.
contact your local HP Sales Office (see page 7
'Fot Ihe HP 545024 Opl. 001, the lerm "'is0LB180 Ones’' laﬂeﬂmaasa purse sequence of at leasl
two 26108 {ollowed by 2 0o (ollowed by at least two reros.
Ordering Information
The HP 54502A digitizing oscillascope comes complete with 1wo
HP 10430A 10:1 10 MQ probes. a (ront panel manual, a program-
ming manual, a servicc manual, a minialure probe 10 BNC male
adapler, a power cord, and three-year warranty

Y

Y3n live traffic for

Price
HP 54502A digilizing oscilloscope qy | $6.450
gty > 2 (each) $6.257 0
Opt 001 (clecommunications mask template 1est option +$500
Opt 908 rackmount kit (5061-6175) +$250
Opt 910 additional fromt-panel, programming and +875
gcrvice manual
-3200

Opt 090 gelete probes
* For same-day shipment, call HP DIRECT at 800-538-8787

www.hparchive.com
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HP 54501A 100 MHz, 4 Channel Digitizing

Oscilloscope

The HP 543501A is a 100 MHz, 4 channel digitizing oscilloscope de-
signed primarily for repetitive signal applications. It has all ol the
digitizing advantages of oscilloscopes much higher in price. Ease of
use and general purpose features such as TV trigger, dual-time-base
windowing, advanced logic triggering. automatic measurcments and
full HP-1B programmability make 5t a powerful (ool for both manual
and automated (est applications.

HP 84501A Specifications and Characteristics
Vertical (voitage)

Bandwidth
de-coupled:
Repetitive de to 100 MHz (-3d8)
Single shot de o] MHz
(Based on 10 ponts per periad of inpt signal.)
ac-toupled:
Repetitive 10 Hz to [0OMHz (-3d8)
Singie shot 10 Hz to ] MH2 (Bxsed on 10 points per period of
Input $ignar)
Rise me: 350
calculated from:  Rise ime = -
bandwidth
Number of ?C(hz"f\)em d 3 are limited attenual ts,
20 and 3 are limited attenuator inguts,
Channels opumized for digital signals
Simultaneous gﬁ S 1 and ¢ o6 smutaneousiy,
nnels | and & are acquired simuitaneously.
channels four channels are used, data 1 acquired
Alternately vy channels 1 and 4, then 2 and 3.
Vertical 5 V/dw 10 5 mVidw
sensitivity
range
Vertics! gain 2 1.5%
acouracy (dc)
Vertical +04% - 8 bt AD ; .
[Since expanston 1s used for 5 mV/di range, A/
resolution resolution is 7 bits 0.8% in that range )
« 0.1% ~ 10 bits via HP-IB (with averaging)
Maximum 10 Megasamples/second
sample rate
Memory depth 501 peints (dispiay)

1024 points (via HP-IB)
For sngleshot via HP-IB, maxymum memory depth s 501 points

For 2ns/div ime base range. memory depth 1s 200 points

fot Sne/div time base range, Maximum memory depth via KP-IB 1s 501 points

Input RC (nominaly I MQ 16pf
Input coupling ac. de
Max input voltage 4250V {de + pesk ac (<10 kHz)]
Ofiset range Semsitivity range Avaitabte offsel
5. 50 mv/dr 22V
01- Vsdw 20V
) - 5 Vid 2200V
Offeet 2% 05' affset » 0.2 X [V/div)
+ 0.075 division/s® C from calibeation
sccurscy temperature
Dynamic range = 16 divisions from center aperating range for dc
+ peak ac input.
Channel-to- gg dg gf) 1020 MH(,JO
d8 20 MMz 10 100 MH2
r::::;::. (with chanreis 31 equal senaitivity)

Voltege messurement accuracy
Single cursor: gam accuracy +
offset accuracy
+A/D resplution
gan accuracy +
(2 x AD
resolution)
(single channel)

Dual cursor:

Diglitizing Oscllloscopes
HP 54501A

Horlzontsl (time)

83

Time base 2 ns/div to § div
range

Time base 005%
accuracy

Maximum 100 ps

time base

resolution

Delta-t Accuracy

1ms » (S€-5)x delfat & 0.02 x (t/dwy)

Deita-t aceuracy for dua-cursor, single-channel
measurement, o for channel-to-channel
foeasurement after visual time null calibration has

been performed.
Delay range Time base setting Available delay
(post-rigger) 0ms-5¢ 40 x (g/dw)
100 g8 - 20 ms s
2m-%0,3 10,000  {s/div)
Delay range 1055 =40 x (s/d)
(pre-migger) 20ns -5y =200 8
2ns-10ns -10.000 x (vaw)
Triggering
Trigger sensitivity
SmV/div de-20MH, 0.1 x full-scale
20MHz- tOOMMz. 0.25 x full-scale
All Other d¢-20MAR2, 005 x full-scale

20MBz-100MHz, 0.125 x full-scale
Trigger pulse width (mnimum) Tms

Trigger level 2 6 div from center
range

Specificalions valid for 1emperature range £ 10° C from calibration
temperature with 8 averages selected and channel (s) in sensitivity
range . 20r 3

Power Requirements: Voltage: 115/230 V ac,

~25% 10 +15%48-66 Hz. Power 350 VA maximum

Weight: Nct: approximately 10 kg (22 ib). Shipping: approximatcly
20 kg (44 Ib).

Slze: 194.3H x 422.3W x 355.6mmD (7.65" x 16.62” x 14")

Docs nol include front panel protrusions

Ordering Information

The HP 54501A digitizing ascilloscope comes complete with two
HP 10432A10:1 10 MQ probes, ar operating and programming man-
ual, a service manual, one minialure-probe-to-BNC male adapler, a
power cord and a three-year warranty.

Price

HP 54501A digitizing oscilloscope qly | $3.465
qly 22 (cach) $3.362

Opt 908 Rackmount kit (5061-6175) +8250

Opt 910 Onc additional operating/programming +875
manual (54501-90901) and one additiona)
Scrvice manual (54501-90902)
Opt 090 delete probes
& for same-day shipment, call HP DIRECT at 800-538-8787.

-$200

HP 54501A

www.hparchive.com
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Digitizing Oscllloscopes
HP §4100A/D, 54110D

o 1 GHz bandwidth
e Auto pulse parameter and time interval measurements
o Dlgital storage

s Avallable with color or monochrome display
o Pre-trigger viewing
¢ Logic triggering capabllity

HP 54110D m

HP 54100A/D and HP 541100 Digitizing

Oscilloacopes

As the speeds of analog and digital Jogic continue to increase, board
and system designers need to pay even closer attention (o high-fre-
quency and transmission-line characteristics of their circuits. Design
requirements are rigorous. Subnanasecond technology creates narrow
and elusive puises.

When a monochrome display is preferred. for example in a tolally
antomatic test application, choosc the HP $4100A or HP 54100D
oscilloscope. These units require less rack height (77) than the HP
54110D (8.757) and have all of the same measurement features and
specifications. The HP S4100A has one external trigger inpul, while
the HP 54100D and HP 54) 10D have two.

High Bandwidth

The HP 54100 and 54110 unite a powerful | GHz bandwidth with
a random repetitive sampling technique for viewing rarely occurring
narrow waveforms. These oscilloscopes have 0.002% 1ime base accu-
racy and 10 ps resolution for confident measurements of critical tim-
ing parameters in high-speed circuitry.

With random repetitive sampling. you can capture waveforms that
occur thousands of screen diameters before the trigger event. This
gives an cfiective memory depth of millions of bytes for finding causes
of failures that occur long before the trigger.

High Resolution

Analyze perturbations within a8 waveform with high resolution.
With vertical magnification and waveform averaging, smal) signal de-
tails can be viewed and measured with 10 bits of effective resolution.

Flexible Analysis
Only the HP 54100A /D and HP 54110D allow the display of ¢i-
ther vertica) channel vessus the other. The } GHz bandwidth makes
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this fcature valuable in measuring high-speed 1-V device characteris-
tics and transfer functions high-speed converiers.

A Choice of Input Pods and Probes
The HP 54100 and 54110 inpuls are configured with removable
pods that can be chasen according 1o the application. Pods can be
changed quickly and easily, and they occupy a2 minimum of storage
space.
@ 50 Q2 inputs and probes for a wide variely of environments, without
the expense ol amplifier plug-ins,
¢ |-GHz miniature active probes for densely packed, high-speed fog-
ic circuits.
o | MQ probes for circuits sensitive to resistive loading.
® 50 Q2 BNC jnputs for measuremenis where terminated lines are im-
portant.
e 100:1 probes for extended dynamic range.
For more information on the HP 54100/ 10 probing system, please
refer 1o page 74.

Ordering Information Price
HP 54100A YGHz digitizing ascilloscope £13.900
Opt W30 Extended repair service. See page 723. +$£325
HP 54100D 1GHz digitizing oscilloscope $18,500
Opt W30 Extended repair service. See page 723. +$440
HP 54110D ! GHz digitizing oscilloscope $22.900
with color display
Opt W30 Extended repair service. See page 723. +§550
input Pods and Probes
HP 54001A ) GHz minialure active probe pod $765
HP 54002A 50 9 BNC input pod $130
HP 54003A | M 10:1 probe pod $665

www.hparchive.com
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e 2 Glgasample/second, one channel when used with HP
54114A
¢ 500 MHz repetitive bandwldth

HP 54111D

'ﬁ: ’ﬁ'
BYSTEMS

HP 54111D: High-speed General-Purpose Scope

The HP 54111D can be configured as a 2 gigasample/second
(G Sa/s). one channe) oscilloscope or as a two channel 1 gigasam-
ple/secand oscilloscope with a memory depth of 8k samoples per chan-
nel. The HP 54111D retains all of the key features and user
friendliness of the HP 54100/110 oscilloscopes, such as automatic
measurements, autoscaling, cursors, and a color display. Plus, the HP
54111D adds features necessary for controlling and managing the ad-
ded memory depth, such as scsoll, zoom, and memory bas.

Key Contributions

® 2 pigasamples/second digitizing rate (maximum)

® 500 MHz bapdwidih

8k memory per channel

Up to ¢ight bits of vertica) resolution with bandwidth limits
Two channels of simuitaneous capture at up 10 | GSa/s
Pre-trigger information

Automatic measurements

Fully HP-]B programmable

Advanced logic triggering capabilitics

Instant hard-copy oulput

Memory Bar Simplifies Data Viewing

The HP 5411 (D provides 8k samples of memory per channel. This
results in 8 minimum of 16 scyecns of waveform information in single-
shot acquisitions. To simplify roanagement of all this data, the
HP 54111D displays a memory bar. The memory bar is displayed
along the 1op edge of the graticule and shows the portion of memory
being viewed relative to the entire memory record. In addition, the
trigger point is also shown along the memory bar.

General-purpose to Special Applications

With 2 2 gigasample/second digitizing rate, the HP $4111D gives
you the fastest sampling rate available in a gencral-purpose digitizing
oscilloscope. However, the HP 54111D is much more than an {nsieu-
ment for capturing fast single-shot transients. With random repetitive
sampling, this instrument provides a bandwidth of 500 MHz for high-
speed circuit design and test.

> & 0 ¢ 0 0 00

Digitizing Oscilioscopes
HP 54111D

e 8k memory depth
e HP PaintJet printer color output

In addition to its single~shol and repctitive capabilities, the HP
34111D provides flexible input coupling with a side dynamic range
for viewing and anglyzing a variety of signals. Use this scope for just
about any general-purpose application from very slow to very high-
speed repetitive or non-repetitive waveforms.

Ultra high digitizing rate

No longer do you need a manual analog storage oscilloscope to cap-
lure high-speed single-shot phenomena found in:
high-specd pulse analysis
nuclear test studies
plasma discharge
kigh voliage areing
high frequency bursts
All these single-shot events can be captured easily a1 2 GSa /s, with
4 ps of data stored for review and analysis. (8 us over HPIB).
High-speed ECL design

Non-repelitive glitches appearing on the clock signal can be cap-
red easily with the 500 MHz single-shot performance of the HP
S4111D with the HP 541 14A two-gigasample/second test set. Four
us of pre-trigger data is invaluable for determiniag the cause of the
glitch.

High-speed samiconductor design

Single-shot performance of 500 MHz permits you to measure the
outputs from latches (one-time events for multiple clock periods in
ECL circuits).

Laser and high-energy ressarch

Photo detector pulses can be measured with single-shot capture us-
ing the 2 GHz sampling rate and buijlt-in sutomatic measuremenis.
Infinile persistence can also be used to show and measure maximum
variations of the waveform to the SO0 MHz bandwidth.

The HP 54111 D’s two simultaneous 1 gigasample/second channels
give you the single-shot performance of the most advanced analog
storage oscilloscopes, but with all the advantages and case of use of a
digitizing oscilloscope. And with a staggered over-sampling tech-
nique, the HP 54111D provides this single-shot performance with up
10 eighl bits of non-blooming vertica! resolution.
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Digltizing Oscilloscopes (cont’d)
HP 54111D

With a 1 gigasample/second digitizing rate, the HP 54 111D cap-
tured 1his laser pulse single-shot.

Data communications

Combine 2 gigasamplc/second (GSa/s) digitizing rate with cight
kbytcs of memory depth per channel. for an invaluable (ool for ana-
lyzing high-speed seria) waveforms such as dala communicahions or
radar testing.
High bandwidth applications

Not only is the HP 541 11D digitizing oscilloscope usclul Tor single-
shot phenomena, but it also samples repetilively, giving you 500 MHz
bandwidth with high signal fidelity. Usc this oscilloscope for gencral-
purpose applications, from very slow 10 very high-speed repetitive or
non-repelitive waveforms.
Computer-aided tost

The HP 541 11D has many fcatures that make il an excellent (00) in
compuler-aided test. Its repetitive bandwidth and digitizing rate al-
low 1t (0 cover a wide range of automatic measurement applications.
In addition. this instrument has many features that enhance test
throughput time. such as buill-in automalic measurements, last ac-
guisibon cycles. and decp memory.
Input range and condilioning

The HP 541 11D has the widest inpul 8ynamic range and coupling
capabilities of any HP digitizing oscilloscopes. The input sensitivity
can be sct from 1 mV/div 1o 5 V/div. All input coupling is internat
and programmable. The sclections include: ac, de, 1 MQ, 50Q. and
ground. These input signal conditioning features make the
HP 54111D morc¢ general-purposc for the circuit designer and test
cngineer.

HP 54111D Specifications

Yertical (voltage) Single-shot Repetitive
2 channel 1 channel
with HP 54114A
Channels 2 2
Bandwidth 250 MHz 500 MHz 500 MHz
Transition time Léns 200 ps 700 ps
ical lution B bits/23 MHz B bits/50 MHz 6 bts,
Vertical resol 7 bits/100 MH2 T bits/200 MH2 8 tits with
§ bits/250 MHz 6 hits/500 MHF averagng
Vertical gain + 2% of full-scale’
accurscy .
dc offset accuracy +1.5% ol settng
Measurement accuracy
singhe data poen! +gan acuracy = offset accu

between data points on the same wawelorm (AN JCUrAy

dc offset range: 200 my {1 mV/aw 1o 4.9 m/dn)
=1 V{5 miid 10 49 mYidn)
2 10V (50 myidiv to 0.49 Vo)
£ 100V (0.5 ¥rdw 10 § Vidw)

ac/de/de-50 Siground
1 M at 6.5 pF o 300 (de)
IMEE o 40V [de + peak ac]

Input coupling:
Input impedance:
Maximum input

voltage 506 $¥rms
Horizontal (time)
Digitlzing rate 1 GSa/s 1o 50 Sa/s
Deflection factor 500ps/dn 19 1 &/div
Memory depth B (Bus 3t 1GSars),
per channel single shot only
Delay range -85 at Sysdiv and less,
{pre-trigger) increasing to ~160s 2t 1 ¢/dn
Delay range 0.16s at 0.5us/dre and less,
{post-tngeet | ncreasing 1o 10,0005 at | ¢/dw
Time measurement accuracy
singhé-shot repefite
single channél #300ps +0.03% of reading +100ps =0.07% of readig
dual channel «600ps +0.03% of reading +200gs +0.03% of reading
Triggering Internal - External
Sources thannels | 2 nputs 3. ¢
Sensltivity
de to 200MH2 0.1 x full scale” 15mv {1:1)
200MHz 10 500MHy 0.2  full scale” &my ()
Trigger level range «3 ¢ full scale VLD
Input resistance niot appl able | Mg
Maximum input voltage not apphcable 10V [de + peak ac]
Input operating range not apphcable V(T [de - peak ac]

'Raw Data

"When calibrated to probe tip using fronl pane! calibration scurce. Appikes 1o major ranges (5
mV/div, 10 mV/div, 20 mV/dlv, 50 mV/dlv, 100 mV/div, 200 mV/div, 500 mV/div, 1 V/div, and 2
Vidiv). All continuous sattings batwesn thasg ranges are » 3% ol full-scale

*Applies 10 sellings 5 mv/div and above.

Ordering Information Price
HP 54111D 2 gigasample /sceond digitizing $28.900
oscilloscope

Op( W30 Extended repair service. Sce page 723, +$675

www.hparchive.com
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s 64k memory depth per channel
e Quad 400 megasamplas per second digitizers
o Four channals.

M
(

(
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HP 54112D

Of $ON(O T

SYSTEMS

HP 54112D Digitizing Oscilloscope

Four channels, deep memory

The HP §4112D is a 400 megasample-per-second (MSa/s). four-
channel digitizing oscillascope with 64k samples of memory depth per
channel. The HP 54112D retains all the key features and the user
friendliness of the HP 54100 series scopes. These features include au-
tomatic measurements, autoscaling, cursors. functional color display,
scroll, zoom, and memory bar.

Key Contributions

400 megasamples per second digitizing rate

100 MHz repetitive and single-shot bandwidth

64k memory per channel

Four channels of simu)tancous capture at the full digitizing rate
160 us of pre- or post-trigger information minimum

Automatic measurements

Fully programmable

Advanced logic triggering capabilities

Instanl hardcopy output

Automatic Test Environment

The English-like commands and the logical structure of the HPOL
the (Hewlcl1-Packard Oscilloscope Language) make it easier 10 pro-
gram the 54100 series oscifloscopes in compules aided tesl. The lean-
ing curvc is greatly reduced.

The four channels, built-in automatic measurements, and very
deep memory of the 54112D ymprove the Lthroughpul of ATE systems.
Data that used 10 take many acquisition passcs can now be captured
in one pass,

General-Purpose Inputs

The (ully programmable input impedance and coupling of the four
channels allow the uscr to choose ) megohm impedance ac or 4¢ con-
pied or 50 ohm dc-coupled on cach channc).

Digitizing Oscllloscopes
HP 54112D

e 100 MHz bandwldth (single-shot and repetitive}
¢ HP PalntJet printer color output

HP 54112D 8pecifications

Vertical (voltage) 8ingle-shot Repetitive
Number of 4 4
channels
Bandwidth
decoupled 8C 10 100 MHz dc to 100 Mt
ac-coupled 10 Hz 16 )00 MH2 10 Hz 10 )00 MH2
Transition time 3.5 os (nominal) 35 ns (nominal)
(10% 10 %0%)
Defiection factor S mV/div to 5 Y/div continuous
(full scate=8 div)
Vertical resolution 6bits 6 bits. 8 tats
with averaging
Yertical gain *2% of ful-scae’
accuragy
dc offset accuracy +1.5% of setting
Measurement
accurscy
single data poinl +@in acCUracy Otfset accuraly resolution
between data polnts + @AM 30C =2 X resobution
on same wavelorm
do offset range «1 V(5 mV/div 1o 4% mV/div}
«10 V (50 mV/dv 10 0.49 Vidw)
<40 V (05 V/div 10 5 V/di)
Input coupling at/de/de-50 0
Input impedancs I MYt 6SpFor SO0
Maximum 1 M 40 V {dc & peak ac}
Input 502 5 Vime
voltage

' Wivan Calibra16d 10 probe Uip 0s...g frant panst calideation source. Applies 10 major ranges
(6 MV, 10 mV, 20 mV, 50 mV, "0 mV, 200 mV, 500 mV. 1V and 2 V). AR continuous asnings
batweon Ihess ranges are =3* i lull scale.

Horlzontal (time)

Digitizing rate 400 MSa/s lo 50 So/s
Memory depth aither 64k or 8k, single-shot only
per channel

Delay range -160 8 3t 125 ns/ov and fess,
(pre-trigger) in¢reasing {0 =1200 ¢ at | Vv
Delay range 0.16 5 a1 0.5 p/div and less,
(post-trigger) increasing 1o 10,000 s at ) s/otv

Time measurement accuracy

single channel 3300 ps +0 002% ol 1eading

dual channel &l ns 10.002% ol reading
Yriggering Internal External
Sources channels 1,234 input rear-pane!
Sensitivity 01 x fulk-scale 10 mv (1:1)
Trigger level range £3 x full-scale VL
Input resistance 0ot applicable 20
Maximum nol appheable A0V (de + peak ac)
input voltage
input operating not applicable £S5V (L) |dc # peak ac]

range

Ordering Inlormation
HP 54112D 4 channel 64k memory/chanael digitizing

oscilloscope.

Opt W30 Exiended repair service. See page 723.

www.hparchive.com

Price
$22.900
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Digitizing Oscllioscopes (cont’d)
HP 54121T, 541227, 54123T and 54124T

» 50 GHz, 34 GHz, 20 GHz and 12.4 GHz bandwldths
o 0.25 ps timing resolutlon
» Bullt-in histograms

lcﬁm-m =) l
SYSYEMS

HP 54120-series High Bandwidth Digitizing

Oscllloscopes

The HP 54120-scries of digitizing oscilloscopes combines high
bandwidth, a timec domain reflectometer (HP $4121T and
HP 54123T 2nd 341247 only). four input channels. and superb sta-
bility in an casy-10-use, fully programmable oscilloscope thal needs
no manual loop gain adjustmenl. Whether your application involves
high-spred device and cireuil characterization, high-speed telecom
analysis, or microwave design, the HP 54120-series of digitizing oscil-
loscopes give you a new confidence in state-of-the-art measurements.

Key Contributions

dc - 50 GHz bandwidth (HP 54124T) - 7 ps rise time
dc - 34 GHz bandwidih (HP 54123T) - 10.3 ps risc time
dc - 20 GHz bandwidth (HP 54121T) - 17.5 ps risc time
dc - 12.4 GHz bandwidth (HP 54122T) - 28.2 ps rise lime
10 ps time interval accuracy

0.25 ps lime interval resolution

10 ps/div to | s/div

0.4 % vertical accuracy

32 microvolt resolution

I mV/div 10 80 mV/div (HP 54)21 T, HP 54123T and
HP 54124T)

1 mV/divio 2.4 V/div (HP 54122T)

Automatic pulse parameter measurements

Fully HP-IB programmable

Pushbutton hardcopy doecumcntation

s 2.5 GHz edge trigger
+ Time domain reflectometry
e HP PaintJet printer output

The HP 54120-gerles of high bandwidih dighizing oscliloscopes featuring digltal feedback sampling
for repeatable, accurate, and operator-tndapendent measurement results.

e Four input channels

® Step gencrator with typically 35 ps risetime and typiczlly 1% flai-
ness (HP §412)T, HP 54123T ard HP 54)24T)

o Refiection (TDR)/transmission (TDT) normalization’
{HP 54121T, HP 54123T and HP $4124T)

o Time and vol(age histograms

Picosecond measurements

The 0.25 ps time interval resofution and typically | ps time snterval
accuracy of the HP 54120 family reducc the oscilloscope's contribu-
tion to crrors in digital pulse parameter measurements in semicon-
ductors and computers.

Quantify Noise and Jitter

Timc and vollage histograms, which quantify noise and ji(ler mea-
surements, characterize the eye patterns in (clecommunications ap-
plications. Eye height and width, location of onc and zcro. are casily
found with histograms. With no loop gain control, you can obtain re-
pcatable results that do not vary between operalors or belween oscil-
loscopes over the enlirc input dynamic range.

Eliminate Roflections with TDR

Ringing and wavelorm distortion can be climinated by using time
domain refiectometry on the HP 54121T, the HP 54123T, and the
HP 541 24T to locate and remove discon(inuitics in (ransmission line
systems.

NOTE 1: Normalzation uses 1ne Scacawsi| lransform, which Is under llcansa iom Stantord Unl
varsity.

www.hparchive.com



HP 54 120-8Series 8pecifications TDR System (MP 841297, HP 541237, and HP 54124T only)
Vertica) (channels)® Comblasd ceciioscope and
NPT | WSOZT KM WP SALAT — “:"5 porformance Mormalized charactertetics’
<8505 Adjustadie: allowable
docoupled thme** valurs based on lime
3.46) 2 Base setting
(-3 dB) : Minimum: 10 ps or 0.08
High bandwid(h X time/dr, whichever
Chan | 18.0 GH2 12.4 GHz 200 GHz 200 GHz § greter
Chan 2 200 GKx 12.4 GHy 340 GH2 34.0GH Maxmum: § x lime/div
Chém 3.4 206K 12.4 GH2 34.0 GHz 20.0 GH2 Patress’ <4 1% after | s <0.1%
Low bandwidth from edge:
Chan | 124 GHz 10.0 6H2 12.4 GHz 12.4 62 <+ 5%, 3%t lns
Chan 2 124 GHz 10.0 GHz 18.0 GHz 18.0 GHz from edge
Chan 3.4 12,4 GHy 10.0 OHz 18.0 GHr 265 6N Lavels
Translstion tee low OV.e2mv 0V:2mv
(lD%loNﬁ) hgh Y20@mV e 2my +200mV 4 2 mY
(cakulated * Normalized information is 3 characteristic, not & specification. The Information ks presemed have
from Y, =.35/BW) for compariaon purposss only. Normaltzation cheractenistics are achisved only with ta use of
High bandwidth 1he iization calibratidng end routl
Chan ) 194 ps 282p 175ps 175 :mmmwmmmwmm
Chan 2 175 ps B2 103 ps 103 ps The risetime of Ihe ganaraior Is leas then 35 03. s calculsted by (Tr sysiem)’ = (Te generstor) ¢
Chan 34 175 ps 2205 10.3 ps 100 (Tt scopar’
Low bandwidth Horizontal (time base)
Ohan 1 28.2 08 35.0 ps 282 ps 282ps Scale lactor (lufl-scale 8 10 divisions)
Chan 2 28.2ps 350ps 19.4 ps 19.4p3 10 ps/division 10 | s/dmsion
Chan 3.4 282ps 350 ps 19.4 g3 132ps Delay (bme offset relative lo Urigger)
Nolse (rms) 16 08 €0 10 5 or 1000 screen dramelers, whichever Is smalier
High bandwidth «Qmy <2 my emy 2 my Time Inlerval accunacy S10 ps « 0.1% of reading
> {Dul marker measursmenl)
attenuation) Tme Interval Rasolution 0.25 ps' or 0.02 division.
Low bandwidth <) my <l my <V <} mv whichever is larger
{i v
attenvation) At 1D ps/division, deta points aré plotted a1 0.2 ps Infervals 16 maich the displary pieel resokution.
Scale tachor Trigger-external input only
(fol-scaie is Seruitivity
8 dmisions) dc - 100 MHz 40 mV peak-to-peak
Nininum | mv/div | my/div 1 mV/div | m/dwv 100 MHz 10 2.5 Gtz Increasing linearly from 40 mV 31 100 MRz to 200 mV
Mamum 80 mv/div 24Vidn 80 mV/div 80 mV/d 2.5 G
Atenuston fcton. WA X103 X0,  NA N/ Putse width 200 g3, 2 200 mY
30 High trequency reject Trigger bandtwidth reduced 16 approximately 100 MH.
Programmabla + 500 mV + 500 mV X + 500 mv 4+ 500 mv Trigger level rangs eV
dc offust’ aften, tactor litter
de accuracy (Trigger ang time base combined) < 2.5 08 + SE-5 X Gelay setting
Single Vo! Average mode = 0.4% ol fulbscaby or marker reading (whichever (one standard dewiation) (Tested using 2 Gz synthesazed source al 200 mV peak-lo-
u;‘ﬁr e yeaffv) 2 2mV X atlenwation lactor rg pesk ""o";r“)‘@ Frequency Sensiiraty ON and High Frequency
High bandwidth persistence mode: Low bandwidth persistence mode: T o -
+ 0.6 of tulkscaie of marker + 0.4% of fullacale or marker g inpet | ve 6
readiog (whi s greater) » 2 reading (which W grester) 1 2 Naufnu;'r}sae InpUL volage ;02 ¢ + a¢ paak (+16 4Bm)
mV X attenuabon faclor* » 3.0% MV X attenaation factor » 1.5% pominal mpedance o o
of {reading - channel oftsel)! of* {reading - channel offset)’ eecenl ceffection <10% for 100 ps rise (ime
Conneclor 3.5 mm (m)
Inputy
Numbey 4 4 4 4
Oynamic¢ v 320 mV « 320 my % 2 320 mv 2+ 20wV
tange relative (o attenuation relative {0 relate 16
ochanne! offset faclor thannel oftsel channe! offset
Maomum safe e 2Vdet 1 5Vdcs =2V +2V¥dcy
inpul voftage peak a¢ peak ¢ peak 3 peak at
(+ 16 dBm) {324 gBm) {+ 16 dBm) (+ 16 d8m)
Nominal impedance 500 00 504 %90
Percen| reflection Shilor0ps SRIwIDps  <SBlor30ps <5 lor
(is¢ lime nge lime rise lime 30720 ps .
nse lime
Connectors 3.5 mm (m) 3.5 mm (m) 3.5 mm (m) 35 mmR2 4
mm (m}

* When operated within = §° C (= 8° F) of the tempecature of the tast (rom panel callbestion,

! The inputl sampiers are bissad differently far incressed bandwidth in the high bandwidth mode.

> An effective oftasl of 2 820 mV x attenuation factor can be achieved by using the &+ 500 x anens-
ation (sctor mV of channal offsst and adding « 320 mV x atienustion tecior of offsel with the
waveform math oftsel scaling tunction.’

* When driven from & 0 {1 Bourcs.

* Yhe etienustion tactor of the HP 541211, 54123T, end 54124T 18 1.

* For the HP 541237 and E4124T. 1he 3% changea to 5% and the 1.5% changed 10 2%.

' & vortical sofh cakdration | diately balore making a measuroment siiminales

mode ¢ Y Specification.

the fingl 16rm in the a1,

www.hparchive.com
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Accessorles For The HP 54120 Series Dlgitizing Oscllloscopes
HP 540084, 54007A, 54008A, 54118A, 10086A

HP 54 118A HP 54008A

HP S4007A

Hewlclt-Packard has a large number of accessarics for use with
wideband digital sampling oscilloscopes that will help you build o
mulli-gigaheriz sysiem that is tailored 10 your umyuc needs.

HP 54118A, 500 MHz to 18 GHz Trigger
Simple/Stable Triggering at Microwave Freguencies

For applications requiring more than 2.5 GHz (rigger bandwidth,
usc the HP 54118A 18 GHz Trigger. The HP 54118A gives your HP
54120-scries oscilloscope lruc cvent triggering from 500 MHz 10 18
GHz with tess than 1.7 ps of rms jitter at /8 GHz. This powerfu) and
versatile accessory extends the oscilloscope’s measurement capabili-
lics 10 applications in lightwave communications. pulsed RF, gigabit
logic. pseudo random it stream cye patterns. and other microwave
signals.

True evenl wriggering is not possible with countdown synchronizecs,
but with the event tnggering capability ol the HP S4118A, you are no
longer restricted to the hmilations of countdown synchronizers. An
HP microwave (hinfilm 1C tocks onto your inpul signal and holds il
even if Lhe signal has frequency drift or large deviations in FM modu-
lation.

Independent contral of arming and triggesing ltevels let you make
measurements that simply were not possible before. such as triggering
on a carrier of a radar pulsc or CW signals wilh targe noise compo-
nents. And the trigger’s variable holdoff feature mukes it a snap to
trigger on the carrier of a burst RF signal.

HP 54008A 8 GHz Probe
High Frequency Hand-held Probing

Probing multi-Ghz systems with the HP S4006A, 10:1, 500 § and
20:1. 1 ke resistive divides probes lets you aceess circust nodes vhat do
nol have a S0 R conneclor. These probes Jet you see the signal at spe-
cific points. such as the wpul (0 a gate. You can also use them 10
probe circuits that are not nominatly S0 Q.

HP 54008A

HP 10088A

HP 54008A 22 ns Delay Line
Viewing the Trigger Signal

The HP 54008A dclay line provides 22 ns of delay with a usable
frequency response of 20 GHz. By adding this accessory to your HP
54120 oscilloscope system, you will be able 10 view (he trigger evenl.
The HP 54008A has cnough delay to view the trigger event with the
HP S4118A Trigger installed in the trigger path also.

HP 54007A Accessory Kit

Low-loss Measurements For the HP 54120 Oscilloscope
Systems

The HP 34007A Accessory Kit provides an assoriment of parts
with 3.5 mm conncctors for low-loss measurements. This kit is highly
recommended for low-loss reflection and 1ransmisgion measurements,
It also includes semi-rigid coax. formed for use with the HP 116678
power splitter.
Contenis of HP 564007 A Accessory Kit:
17-inch cable, APC 3.5 ((-1) 17-inch cable, APC 3.5 (m-f)
Coaxial short. APC 3.5 (N Coaxial short, APC 3.5 mm (m)
50 2 rermination, APC 3.5 (m) 350 0 tcrmination. APC 3.5 ()
7.5 ¢m airline, APC 3.5 (m-) Power sphtter, APC 3.5 mm ()
6 em. semi-rigid "L". SMA 3 cm. semi-rigid "L, SMA

(m-m) (m-m)
6 8B attenuator, APC 3.3 (m-f) 40 dB atienuator. APC 3.5
Adapler, APC 3.5 mm (m-m) (m-N

HP 100868A ECL Terminator
Safe, Rellable Termination For Measuring ECL Devices
Create a simple high-performance 10 GHz imerface between an
ECL-compatible oviput and a $0 Q instrument input. The ECL ter-
minator provides bias and termination for your device under Icsi,
while presenting an undistorted and level-shifted signal to your mea-
surcment cquipment. L also provides proper termination to ECL out-
put devices, 1hereby reducing the risk of destroying sensitive oulpul
devices

www.hparchive.com
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HP 54120B includes:

e Color mainframe

e Inlerface cable

o Scrvice manual for the HP 54120B (HP 54120-90507)
& Power cord

HP 54121A includes:
Operating and programming manuajs for the HP S4121T

Service manual for the HP 54121A

Four channels, swilchable step generator, and a trigger inpul
Five adapiers, APC-3.5 (f-f) (HP 506)-5311)

Five coaxial shorts, SMA (m) (HP 0960-0055)

One anti-static mat with wrist strap (HP 9300-1484)

RF accessories (HP 54121-68701):

Five 20 dB attenuators. APC-3.5 (f-m) (HP 33340C opt 020)
Threce 50 Q2 cables, SMA (m-m) (HP 8120-4948)

Two SMA (m) to BNC (f) adapters (HP 1250-1200)

One 50 Q termination, SMA (m) (HP 1250-2153)

One 50 0 termination, SMA () (HP 1250-2151)

One coaxial short, SMA () (HP 1250-2152)

HP 54121T specitic documentation

o HP 54121T Front-panel manual (HP 54)21-90%03)

¢ HP 54121T Programming manual (HP 54121-50904)

o HP 54121 A serviee manoal (HP 54121-90902)

HP 54122A includes:

e Operaling and programming manuals for the HP $4122T

e Service manual for the HP 54122A

e Four verlical channels. internal attenuators, and a trigger input
a Five adapters, APC-3.5 (I-f) (HP 5061-5311)

Five coaxial shorts, SMA (m) (HP 0960-0055)

One anli-slatic mat with wrist strap (HP 9300-1484)

RF accessories (HP 54122-68701):

Once 20 dB altenuator, APC 3.5 (f-m) (HP 33340C opt. 020)
Three 50 © cables, SMA (m-m) (HP 8120-4948)

Five SMA (m) to BNC () adapters (HP )250-1200)

HP 641227 specific documentation

o HP 54122T front-panel manual (HP 54122-909013)

e HP 54)22T programming manual (HP 54]22-90904)

e HP 54122A Service manual (HP 54122-50501)

HP 54123A includes:
Operating and programming manuals for the HP 54123T

Scrvice manual for the HP 54123A

Four channels, switchable step generalor, and a trigger inpul
Five adapters, APC-3.5 (I-f) (HP 5061-5311)

Five coaxial shorts. SMA (m) (HP 0960-0055)

Onc anti-static mat with wrist strap (HP 9300-1484)

RF accessories (HP 54121-68701) See list under HP $4121A
above.

HP 54123T specific documentation

e HP 541237 front-panel reference manval (HP 54123-90902)
» HP 34123T programming manual (HP 54123-90903)

e HP 54123A service manval (HP 54123-90901)

HP 54124A includes:

o Operating and programming manuals for the HP 54124T

e Service manua) for the HP 54124A

e Four channels, swilchable step generator, and a Lrigger inpul
e Threc adapters, APC-3.3 ([-f) (HP 5061-5311)

e Two adapters, 2.4 ({-) (HP 11900B)

® Threc coaxial shorts, SMA (m) (HP 0960-0055)

e Two caaxial caps, 2.4 mm (HP $4124-24101)

o One anti-static mat with wrist sirap (HP 9300-1484)

e RF aceessories (HP 54121-68701): See list above

HP 541217 specific documentation

» HP 54124T front-panc! refcrence manual (HP 54124-90%02)
e HP $4124T programming manual (HP 54124-90903)

e HP 54| 24A service manual (HP 54124-90901)

Ordering Information
HP 54120 Family

Ordering Iinformation Prices
HP 541 Digitizing oscilloscope mainframe $11.900
Opt 968 Rackmount kit (HP 3061-9679) +$40
Opt 910 Onc additional set of manuals +$20

HP 541217 20 GHz digitizing oscllioscope

The HP 541 21T 20 GHz Digitizing Oscilloscope consists of the HP
54120B and the HP S4121A. The HP 54)217 is the secommended
ordering configuration.

HP 54121T 20 GHz digitizing oscilloscope $29,100
Opt 090 Decletes RF accessories —$1.800
Opt 908 Rackmount kits (HP 5061-9672) +$89
Opt 910 One additional set of manuals +$120
Opt +W30 Extended repair service. See page 723. $695

HP %4121A Four-channel test set 517,200
Opt 090 delctes RF accessories —$1,800

Opt 908 rackmoum kit (HP 5061-9672) +$49
Opt 910 one additional set of manuals +5100

HP 54122T 12.4 GHz digitizing oscilloscope

The HP $4122T 12.4 GHz Digijtizing Oscilloscope consists of the
HP 54)20B digitizing oscitloscope mainframe and the HP 54122A.
The HP 54122T is the recommended ordesing configuration.

HP S4122T 12.4 GHz digitizing oscilloscope $29.)00
Opt 090 deletc RF acoessories —$700
Opt 908 rackmount kits (1 ea HP 5061-9672) +$89
Opt 910 one additional set of manuals +$120
Opt +W30 extended repair service. Sec page 723. $695

HP 54122A Four-channel test set $17,200
Opt 090 delctec RF accessories ~$700

Opt 908 rackmount kit (HP 5063-5672) +$49
Opt 910 one additional set of manuals +$100

HP 541237 34 GHz digitizing ocacilloscope
The HP 54123T 34 GHz Digitizing Oscilloscope consists of the HP
54120B and the HP 54123A. The HP 541237 is the recommended
ordering configuration.
HP 54123T 34 GHz Digitizing Oscilloscope $35.100
Opt 090 dclete RF accessories —$1.800
Opt 908 rackmount kit (HP 5061-9672) +$89

Opt 910 onc addilional operating and programming +$120

manual

Opt +W30 cxtended repair service. See page 723, +$865
HP 54123A four-channel test set $23,200

Opt 090 delete RF accessorics -$1.800

Opt 908 rackmount kit (HP 5061-9672) +$49
Opt 910 onc additional sct of manuals +5100

HP 541217 20 GHz digitizing oacliloacope
The HP 54124T 50 GHz digitizing oscilloscope consits of HP
$4120B and the HP 54124A. The HP 54124T is the recommended
ordering configuration.
HP $4124T 50 GHz digitizing oscilloscope $42.800
Opt 090 dceletes RF aceessories —$1,800
Opt 908 rackmount kits (HP 5061-9672) +$89

Opt 910 onc additiona) sct of manuals +$120
Opt +W30 Extended repair service. See page 723. +$1055
HP 54124A Four-channel lest set $10.900
Opt delcte RF accessories —$1,800
Opt 908 rackmount kil (HP 5061-9672) +$49
Accessories
HP 54006A 6 GHz resistive divider probe kit $895
HP 54007A accessory kit £5.225
HP 54008A 22 ns delay line $2.600
HP 54118A 18 GHz trigger $8.925
Opt 090 dclete RF accessories —$1.250
Opt 908 rackmount kit (HP 5061-9672) +$49
Opt 910 one additional manual +$§15
HP 10086A ECL terminator $637

For additional information concerning any high-bandwidth oscillo-
scope accessory, seec HP publication number 5952-7084.

www.hparchive.com
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Oscllioscope Probes and Accessories

Oscilloscope Probes

s Modular construction

» Jmproved electrical performance

e Accessorles

| arenig

"

HP 10400A Minlature Probe Family

The HP 10400A miniature probe family offers modular construc-
tion. improved rcliability, and superior electrical performance over
our previous mini-probes. Modular construction allows individual re-
placement of prabe tips, cables, and chassis assesnblies cutting down
on probe replacement and repair costs. An éxtra 1ip is incloded for
quick repair of broken lip. Improved cable and strain relief design
increase reliabilily. Electrical performance is alse improved by reduc-
ing 1the probe shunt capacitance and increasing the input resistance
that load the circuit under test.

The HP 10400A mini-probe lamily also featuses accessories (sec
below) including a ground lead utilizing a ferrite bead for reduced
ringing on pulse lops, and an 1C grabber tha1 a)lows casy conneciion
of a single probe (0 many 1C packages without lear of shorting adja-
cenl pins.

OSCILLOSCOPE/MINIATURE PROBE COMPATIBILITY AND PROBE CHARACTERISTICS

Approx overall Approx Compansates
HP Oscllloacops/ HP proba length In Divisior shunt oscllioscope max'

Logic Analyzer model meters (ft) ratio fnpit R capacitance Input de volts Price
Same as HP 104314 but
without probe identification HP 10430A Im (3.3) 101 1MD 6.5 pF 1M 69 pf 450 $135 B
545024, 545034, 545044, 545104
541110, 541120 HP 104314’ Im (33) 10:1 im0 6.5 of 1M 6-9 pF 450 3145 B
16314/D, 17154, 17224, 17254 4—‘\1
1726A. 1727A. 1805/094 HP 104324* Im (33) 10:1 10 M0 75pf 1M 10-16 pF 450 $125
54200/201, 545014, 5185
16314/0, 16530/31. 5185
540034, 54200/201, 545014 HP 104334 2m (6.6) 10:1 10 M(t 10 pf 1M 10-16 pF 450 $135 '
1740A, 174)A, 17424, 17434 HP 10434A m(3.3) 101 10 M0 8.5 pf 1M 18-22 pF 450 $125 rME
17444, 17454, 1746A
1631A/0. 1715/22/25/26/27
1805/09, 54200/201. 5185 HP 104334’ 1m(3.3) 10:) 1 MO 7.5 of 1M 10-16 pF 450 $125 MR
1740/41/42/43/44/45/46 HP 10436A 2m (6.6) 10:) 10 MQ 11 oF 1M 18-22 of 450 8130 1'E
for oscilloscopes
wilh 50 @ inpuls HP 10437 2m (6.6) 1 500 %0 13
Al scopes with high 2 inputs HP 104384 im (3.3) 1 40 oF 450 $100 &
(may reduce bandwigth) HP 104394 2m (6.6) 11 64 pF 450 $105
16314/, 17154, 17224, 1725A
1726A, 17274, 1805/09A
19504, 541120*. 540034,
541110+, 54200/201A/D*, 545024,
545034, 545044, 545104 HP 104404 2m (6.6) 1001 10 MQ 2.5pf IM 614 pF 450 $135 @
54)1D, 54112D
545024, 545034, 545044,
545104 HP 1044)4° 2m (6.6) 1011 1 M 9.0 pf 1M 6-9 pF 450 3160 g3

Note |: Maxdmum Input votage may be limied by $20pe Inpul maximum voh

"Hes probe Identification pin.

& For same-day shipment, call HP DIRECT at 800-538-8787.

>The HP S4201A/D can use the HP 104324 or HP 10435A probas for the vartical inputs, but the HP 10435A probe must be used 107 irigger Inputs.

“For veriical Inputs only
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HP 10400A Family Accessories

Each 10400A family probe Is shipped with one general purpose
grabber, one 1C grabber, and onc ground lead. An accessory package
is also included which contains 4 grounding spanaers (for close
grounds at the probe lip). 1 probe barrel insulator, | adjustment
screwdriver, and 8 colored cable markers.

The photo above illustrates use of the IC grabber. This device fits
DIPs with 0.1 inch pin spacing (standard) and up to 0.9 inch package
width. It is handy for connecting the mini-probe tip to a single DIP
pin. Construction prevents shorting adjacent pins during hook-up.
For applications where severa) adjacem DIP pins must be probed. the
10024 A accessory can be used (see page 76).

HP 10002A

HP 10002A 1000V 50:1 Voltage Divider Probe

The HP 10002A vcltage divider probe js a general purpose probe
for use wilh instruments that have a bandwidth of less than 40 MHz
with an input impedance of ) megohm shunted by approximately 15
10 55 pF. The probe is rated at 1000V peak.

HP 10020A Resistive Divider Probe Kit

The HP 10020A Resistive Divider Kil is 8 signal probing system
for measuring fast transition signals in high impedance systems, [tis
designed for use with 50  input oscilloscapes, but may be used with
other than 500 systems if a 5000 feedthrough termination
(HP 10100C) is used. The extremely low inpul RC of the 10020A
pravides high fidelity measurements of fast transition signals.
Probe iength (overall): 1.2 m (4 ().
Weight net, 0.45 kg (! Ib); shipping, 1.4 kg (3 1b).
Accessories supplied: HP 102408 blocking capacitor, BNC adap1-
er tip, 6-32 adapter tip, alligator tip, probe handle, cable assy’s 5.1 cm
(2in) & 15.2 ¢cm (6 in) ground. spanner lip, insulating caps, colored
slecves,

/

vl (AD )

< - gA [
The HP 10020A Resistlve Divider Probs Kt (Includes
HP 10240B)

HP 10020A Resistive Dividers

Divisicn (nput R® Oivislon Nax v Input ©
Ratlo (ohms) Aecuracy {rms) {pF}
il 50 - ] -
&) 250 13% 9 <0.7
ol 500 3% 12 <0.)
20:1 1000 3% 15 <0
501 2600 3% 2 <07
100:1 5000 +3% 35 <0.7

*When lerminated In £0 ohms.
**Umlted by power disalpslion of realstive ok

HP 10240B Blocking Capacitor

The HP 10240B blocking capacitor is a probing accessory that pro-
vides ac coupling while maintaining a 50 Q system. This capacitor is
designed for use with the HP 10020A resistive divider kit, and it is
included with the kit. [1 can also be vsed with any probe tbat must be
lerminated in 50 Q.
Characteristics
Capacitance: 0.18 uF
Maximum voltage: + 200 Vdc
Reftectlon: Under 12% wben driven by a 150 ps risc time step in a 50
Q system.
8ag: Approximately 10% per us (1% in 100 ns)
Connectors: BNC

HP 1124A 100 MHz Active Divider Probe

The HP 1124A active divider probe provides high voltage, general-
purpost probing capabililies for inslruments having 50 Q inputs with-
out selectable high impedance inputs. This 10 MQ 10 pF probe allows
direct measurements of 100 V, in the 100:1 division ratio mode, from
dc10 100 MHz. [nthe 10:1 division ratio mode, input vollage range is
+10 V. Power is supplied by instruments with probe power jacks or
the HP 1122A probe power supply.

www.hparchive.com

73




74

OSCILLOSCOPES & WAVEFORM ANALYZERS

Oscllioscope Probes and Accessorles (cont'd)

HP 1124 A Specifications

(Mecasured when connected 10 a 50 € load)

Bandwldth: (mcasured from a terminated 50 € source) de-coupled.
dc 10 100 MHz: ac-coupled. 2 Hz 10 100 MH2.

Pulse response: {measured from a terntinated 50 €2 source) Iransi-
tion time, < 3.5 ns: peclurbations, 5% p-p. Measured with pulse transi-
tion time of >2.5 ns.

Atienustion ratio: 10:1 +5%,; 100:1 =5%.

Dynamic range: x10, £10 V: x100, =100 V.

input RC: )0 Mohm shunted by =~ )0 pF

Maximum safe input

dec-coupled: x10. £300 V (dc + peak ac) <100 MHz: x1QU, + 500 V
(de + peak ac) )00 MHz.

ac-coupled: x10, =300 V (¢ + peak ac) <100 MHz: dc component
must nol exceed £200 V: x100, 500 V (dc + peak ac) <100 MHz.
dc component must not exceed =200 V.

Accessorles supplied: onc 20.3 cm (8 in) ground lead. onc retracla-
ble hook tip, and Iwo probe tip insulating caps.

Power: supplied by instrumenls with probe power jacks or the HP
1122A proble power supply.

Welght: net, 0.2 kg (5 0z): shipping, 0.91 kg (2 Ib).

Leagth: 1.5 m (5 f() overall.

- W224 pn,
ety PROR

E
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HP 1122A

HP 1122A Probe Power Supply

The HP 1122A is a regulated power supply thal provides all power
requiremenls for simuhaneous operation of up to four active probes.
HP 1122A Specifications
Probe driving capability: up 10 four HP active probes.
Power outpul: —12,6 Vand +15 V, +3%.
Power input: 115 V or 230 V £10%, 48 10 440 Hz. 40 W (with lour
probes).
Weight: net. 2.7 kg (6 1b): shipping 3.6 kg (8 1b).

HP 1137A High-voltage Divider Probe

The HP 1137A 1000:1 high-volage divider probe is designed for
usc with any oscilloscope having input resistance of | MQ (+1%) and
nominal input capacitance beiween 6 and 50 pF. The HP 1137A 55 a
1000:! voltage divider probe thal extends voltage measurement capa-
bility 10 5 XY ac or dc.

Operating Characteristics

Maximum input voltage

dc volltage S kV

ac voliage 5kV rms (010 250kHz.) 2.5 kV rms, (250kHz 10 | MHz).
Input impadance: 500 M{? shunied by 3pF (approximalc)
Bandwidth: | MHz

Rise time: Approximately 350 ns

Calculaled from formula: t, =

bandwid(h

Temperature coeMicient: 1= 0.02% of reading per degree C.
Divislon ratio accuracy: = 1.5% of reading (se¢ nole)
Compensation range: For input capacilance of 6 pF to 50 pF.

Crest factor: 2 or less
Note: Charscteristic appties lor aperalion betwedn 0* And 55° C. al lass Ihan 85% refalive humbd-
ily. For opecasion above 40° C, a1 85% 10 95% relativa humtdity, add additional 10% ol reading,

General

Operating modes:

I M mode. for oscilloscope impedance of 1| MQ = 1%

10 MQ modc {optional), for input impedance of 10 MQ + 1%
Operating temperature range: 0° 10 $5° C

Storage temperature range: —20° 10 70° C

Cable length: 1.5 meters

Accessores: Trimmer adjustment 100} included

Ordering Information Price
HP 10002A 1000V 50:1 voltage divider probe £230
HP §0020A resistive divider probe kit $495
HP 10240B blocking capacitor $45
HP 1124A 100 MHz acuive probe $350
HP 1122A probe power supply $1,235
HP 1137A 1000:1 high voltagc divider probe $150
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e dc to 200 MHz probe bandwldth

e + 200 V (dc + peak ac) maximum voltage without
attenuators

s 2000:1 CMRR at 1 MHz

HP 1141A, 1142A

HP 1141A Differential Probe

The HP 114)A is a | X FET gifferenual probe with 200 MHz
bandwidth and 2000:1 CMRR (Common Mode Rejection Ratio).
The probe has a high-inpul resistance of 1 M. and low-input capaci-
1ance of 7 pF to minimize circuil Joading.

The HP 1142A probe control and power module, which controls
input coupling modes (dec and de rejects) and which can be connected
to any instrument with SO ©2 inputs. The offset capability in the HP
1142A allows the viewing of very small signals on large de¢ compo-
nents without attenuating low ac frcquency components of causing
sag from ac couplings. In automated test applications, the offsct fevel
can be changed with an cxlernal de reference.

Two attenuators, 10X and 100X, are provided to expand the dy-
namic range of the inputs 10 & 35 V. Ap ac adapter is also provided.

Opersting Characteristics

Bandwidth: dc 1o 200 MHz (-3 dB)

Rise time: 1.75 ns (calculated by {, = __0:35 )
bandwidth

CMRR: 2000:1 @ | MHz; 10:1 @ 100 MHz

Vertical accursey: 1.5 % (1 X). 3.0 % (atten)

Dynamic range: dc-50 MHz: = 0.35 V (1X), = 3.5 V (100X).

50-200 MHz: = 0.17 V (1X), + 1 7V (10X), = 17V (100X)

de offset: +/— 20 V (1X), +/— 200 V (10X), +/— 500 V (100X)

Common mode input: +/— 0.5 V (I1X). +/= 5 V (10X). +/- 50V

(100X)

Maximum tnput voltage: 200 V d¢ + peak ac (J X), 500 V dc + peak

ac (atten)

Noisge: 500 sV rms

Input coupling: de. dc reject and ac (de and dc reject are selected by

pushing buttons on the 1 142A: ac coupling is provided via an adapler

that attachs 10 the probe tip).

Oscllloscope Probes and Accessories

o 10X, 100X attenuators
¢ dc offset & dc reject
¢ Remote-control input coupling and offset

HP 1141A Accessories

ac coupling low frequency response: 15 Hz (1X), 1.5 Hz (atten),
1.3 Hz (100X)

Input RC: 1 MQ shunted by approximately 7 pF (1X)

Output Impedance: 50

General
Power requirement: 90-132 Vac/198-264 Vac, 47-440 Hz, 25 VA
max

Temperature:
non-operating: —40 (0 70° C
operating: 0055°C
Altitude:

non-operating: up to 50,000 ft (15,300 m)

operating: up Lo 15,000 (t (4,600 m)
Humidity:

non-operating: 90% relative @ 65° C

operating: 95% relalive @ 40° C
Cable length: 4.5 N (1.3 m)

Ordering Informatlon Price
HP 141A differential probe nol to exceed $2500
Includes: HP 1142A probe control and power module,

10X and 100X voliage attenuators, ac

coupler, five probe leads, two probe ¢lips, op-

erating & service manual. calibration adapt-

er, and ground lead.
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Osclliloscope Probes And Accessories (cont’d)

HP 1250-1737 PC Board Mini Probe Socket

The HP 1250-1737 PC board mini probe socket is ideal for
breadboard circuit applications where it is desireable 10 make o refia-
ble circuit connection between the mini probe tip and a test circuil
(Soldering the tip itself into place is not recommended.) The HP
1250-1737 is also useful in production PC board applications as an
oscilloscope 1est point. The probe plugs into the socket parallel to the
PC board.

HP 1250-1918 PC Board Vertical Mini Probe

Socket

The HP 1230-1918 is similar to the 1250-)737 {abovc) cxcept that
it is designed for attaching the probe vertically to 1the beard rather
than horizonially.

HP 10024A/10211A IC Test Clip

The HP 10024A 1C test clip provides casy probing of 14- and )6-
pin dual in-line packages and includes four insulated circuit interface
pins. Additional circuit interface pins arc available (see Ordering [n-
formation) in packages of Iwelve pins. Each pin has a tip on each end
30 thal probes such as those on HP logic analyzers can be connected
for fast, functional checks of circuit operation.

The HP 10211 A dip clip is similar in operation 10 the HP 10024A,
but accesses 24-pin dual in-line package [C.

Probe Accessories

Terminations

HP 10100C: 50 ohm +1% BNC male to BNC female feedthrough
termination.

Standard Probe Tip Adapters

HP 10229A hook tip adapter: retraciable pincer tip provides firm
connection 10 circuil nodes. Recommended accessory for HP 10020A
resistive divider kit.

Ordering Information Price
HP 1250-1737 PC board mini probe sockel $6.75
HP 1250-1918 PC board mini probe socket (vertical) $8.25
HP 10024A 1C (est clip (with 4 circuil interlace pins) $20.00
HP 10024-69501 interface pin kit for HP 10024A; in- $55.00
cludes 12 interface pins.

HP 1250-1454 BNC-to-mini probe adapter $15.00
HP 10211A dip clip S81.00
HP 10229A retractable hook tip adapter $20.00
HP 10100C 50 ohm feedithrough lesrmination $40.00

Transportation Accessories
The following transportation accessories are availabic for the
HP 54500 series and HP 16500 series.

HP 1540-1066 soft carrying case $135
HP 9211-2645 transil case $430
HP 5061-6183 [ront-panel cover $15

Testmobiles

The low-priced HP }180A 1estmobile carl is designed for
HP 54500, HP 54200 digitizing oscilloscopes. and HP 1630, HP 1650
logic analyzers. A quick-connect strap enables users 1o easily remove
or replace the scope on Lthe carl. The large casters give excellent sta-
bility and smooth maneuverability. The top shelf 1ilt angle is adjusta-
ble to oplimize the oscilloscope's viewing angle. The back of the cart
has power cord storage and mounting provisions for a five-outlet U.S.
power sirip (not inctuded. order part number HP 92199B). For larg-
er, heavier instruments, use the HP JOO8A (sce specifications below).

Testmobile Specifications
RP 10084 HP 11804

Height 930 mm (366:n) | 890 mm (350 in)
Qverali wdth 759 mm (29.81n) | 479 mm(18.7 in)
Wigth of tray 473mm (186wm) | 456 mm (18.0n)
Tilt tray angle +30° +30°
Wax load on 5kg (1001 20.5 xg (45 1)
Hil tray
Max oad ¢ oplion 006 25 kg (55 v}
below tilL tray arsenption
Weight | net 13 kg (28 1) 22 %g (48 1d)

shipping 22 kg (48 Iv) 30 kg (66 Ib)

- —
|

6
G

HP 1008A with Opt 006:
storage cabinet with shelf on
top and drawer In lower
position; load Htmit 18 (40 1b)
each on shelf and in cabinet,
11 kg (25 |b) In drawer.

Ordering Information

HP 1180A: Low-priced
testmoblie for the HP 54500,
HP 54200, HP 1630, and

HP 1850 serles.

HP 1180A 1estmobile

HP 1008A testmobile $570
Opt 006 Addecd shell and cabinet for 1008A £270

HP 92199B U.S. power strip for HP 1180A

“E For same-day shipmeni. call HP DIRECT at 800-538-8787.

www. hparchive.com
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s Clamped or unclamped video output.

» Trigger output for line and frame.

e For most standard broadcast composite video sys-
tems

Compatible with most analog & digltizing scopes

HP 1133A TV/Video 8ync Pod

The HP 1133A TV /video sync pod is an accessory that provides
users with TV sync triggering for most analog or digitizing oscillo-
scopes. 11 features clamped or unclamped video outputs that can be
viewed on the oscillosoope's vertical channels and trigger outputs that
can synchronize the oscilloscope to video frame and jndividual lines.

The pod jtsell is packaged in a case approximately 14x14x4.5 cm
(5.5x5.5x1.757} and is powered by a separate ac power module. The
pod features a loop-thru inpul (two female BNC) which can be driven
from a 75 ohm source, or for probing high impedance circuits, from a
1-10 megohm probe. The loop-thru feature allows 75 obm signal to be
looped through the TV /video pod then connected to 2 video monitor
or other 75 ohm device. Clamped or unclamped video outputs are de-
signed to drive a high impedance probe (1-10 megohm) connected to
the oscilloscope input.

The HP 1133A is compatible with broadcast standards M, N, C, B,
G, H, I, D. K. K1, and L systems.

Characteristics
Video input: ac coupled with an RC of 1 megohm shunted by approxi-
mately 10 pF.
Bandwidth: Approximately 10 MHz
Maximum input voltage: 40 Volts (dc plus peak ac)
Frame output is phase locked (o the leading edge of the third ficld
synchromizing pulse on ficld one, to the leading edge of the second
pulse on ficld two, Frame output goes high on field one, and low on
field two.

There is a switch for positive or negative sync pulse polarity.

A gain control adjusts for signal amplitude at BNC inpul.

Gain [rom input BNC to unclamped output is approximately 2.5 1o
50.

Ordering Information
Note: The 1133A must be ordered with a power supply oplion.

HP 1133A TV/Video Sync Pod §275
Opt ABA Power supply for US.A., 120V, nema $15P $0
plug
Opt ABB Power supply for Europe, 220V CEE?-V]] 50
plug
Opt ABJ Power supply for Japan, 100V nems 515P SO
plug
Opt ABU Power supply for United Kingdom, 240V $0
BS1363 plug

HP 54300A PROBE MULTIPLEXER

Mutti-input Tool For 50 Instrumentation

The HP 54300A is a programmable, duzal eight-10-one probe multi-
plexer designed to expand the input capability of instrumentation
with 50 inpuis. The unique strength of this multiplexer is its con-
figurability. The vser may select from three different input pods: 1wo
high-frequency, high-impedence probes, or a 502 BNC input for 1er-
minated line applications.

The HP 54300A features full HP-1B programmability as well as
simple front-panel control. It has internal non-volatile memory for
storing lists of switching steps. Switch lists can be advanced step-by-
stcp from a front-panel button, over the HP-IB (i.e.. IEEE-488) or for
data logging applications, through a TTL pulsc entered at the rear

panel.

HP 543001A 1 GHz Active Minl-probe Pod

This pod, with its built-in probe, offers 1 GHz bandwidth with
10k2/2 pF input loading. [t uses HP’s mini-tip probe for easy access
in compact circuits, and features both high-bandwidth and high-im-
pedance al the probe tip.

HP 54002A 50 BNC Pod

This pod should be used with terminated 500 systems. Output from
the multiplexer using this pod is <2 dB dowa at >1 GHz The
54002A is also useful with divider probes such as the HP 10020A.

HP 54003A 300 MHz t MQ Probe Pod

This pod, with a 10:1 detachable mini-tip probe, has | MQ resistive
and 8 pF capacitive loading. [t is valuable when resistance is a more
sigmficant loading factor than capacitance, such as in operational
amplificr measurements. If desired. the probe can be removed from
its pod 10 provide a 1 MQ approximately |0 pF BNC input.

Ordering Information Price
HP S4300A dual 8:( probe muliiplexer $8500
[ncludes one operating and programming marnual.

Each HP 54300 accepts up to 16 input pods in any com-

bination. Pods must be ordered separately.

Opt 508 Rackmount flange kit +335
HP 54001A | GHz miniature active probe pod $765
HP 54002A 509 BNC input pod $130
HP 54003A | M{Q 10:} probe pod $665
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Waveform Recorder
HP 5183A

e 72 dB of dynamic range for anatysls

« New high measurement throughput BASIC driver
software

« Systems of up to 84 channels

o Adaptive sample rate
o 256K words per channel optlonal memory
e Differentlal Input

HP 5183A

HP 5183A Waveform Recorder
High Throughput for Automated Measurements

The HP 5183A is not a stand-alone instrument: il functions as a
digitizing front end 1o 2 computer. HP BASIC driver software, opui-
mized (or speed, helps to set up, take measurcments. and transfer
data al high specds 10 an HP 9000 Series 200/300 workstation or HP
Vectra PC. The HP 5183A's auto-advance feature can yield up to 70
measurements (1K words) per second with re-arm time as short as 13
ms. Trigger fcatures allow data acquisition that was previously cither
impossible, or required complex exiernal (rigger circuitry. The op-
tional §12K word memory allows jong conlinuous records 10 be ac-
quired. In onc channe) operation, channc onc can be configured 1o
have 512K samples with option 512 installed. Adaptive Sample Rate
gives the bencfit of catching glitches that would ordinarily escape de-
Leetion,

Enhanced trigger capability

As with the other Hewlett-Packard waveform recorders, post- and
pre-lriggering arc available. This permits viewing of (he trigger poinl.
the cvents leading up to the trigger point, or events thal occur long
after the trigger has occured. Dropoul trigger provides the capabilily
(o trigger on the absence of a signal. The recorder can be configured
with auto advance 10 capture up to 256 LK records showing dropouts,
when Option 512 is installed.

Delay trigger is used in the following manncr. A Lrigger ovent oc-
curs at the external trigger input. Then, when a user defined delay
elapses. the recorder will wait for the proper internal 1rigger and re-
cord in the operator defined environment. This can be used for record-
ing signals such as a specific sector on a magnelic disk, vsing the index
pulse as the external trigger. and the approximatc delay to the proper
seclof.

ASR (Adaptive Sample Rate - Option 301)

ASR provides rapid sampling only when it 15 needed, conserving
memory where possible. With this option, the recorder samples at a
slow speed until high-frequency encrgy is detected. \When this oocors,
the timebase switches 10 a higher speed to capure the high-frequency
signal, returning 10 the slower speed when the high-frequency compo-
nent ceases. For some signals, particulacly those with low duty cycles,
the maximum effective memory length can be increcased (by 2 facior
approaching 64) 10 approximately 30 million words.

HP S183A Condensed Specifications*

Channel 1 and 2 inputs

Maximum sensitivity (nominal): 50 uV.

Input attenuator ranges: + |00 mV 10 2: 50 V (full scale).

Input offset voltage: » 200% of input atlenuaior range.

Input bandwidth (nominsl): (—1 dB) | MHz, (-2 dB) 3 MHz with
fitter (10 pole), (—4 dB) | MHz, (—65dB) 3 MHz.

input Impedance (nominal): 1MQ in parallet with 45 pF.

CMRA at 10 kHx 60 dB on 100 mV 10 | V ranges.

Damage level: + 5 V (dc plus peak ac) on 100 mV 10 1 V ranges.
400% of range (dc plus peak ac) on 2 V to 50 V ranges.

Dynamic Performance at 1 MHz Signal Input after
Calibration

Harmonic and spurtous distortion: <65 dBc.

Eftective bita: 10.0 at 95% of full scale range.

Triggering Characteristics

Internal trigper: level and sensitivity selectable over input voltage
range.

External trigger: |cvel sclectable over + 5V range, in mV increments.
Internal source: Channel 1. Channel 2.

Messurement control: auto, normal, single, manual trigger.
Settabie: level, hysteresis, position.

Slope: +.—, or bi-trigger (internal only).

Trigger position: —~100% 10 +6400% ol record length.

Time Base

Interns) time base; 4 MHz jnternal time base allows sample rates
berween 250 ns and 4 8, in 250 ns increments.

External time base: |, 4 or 10 MHz.

External encode: | xHz 10 2.1 MHz or 1.9 MHz 10 4 MHz,
Memory

64K words per channcl standard; with option 3512, 256K words per
channel, also configurable as a single 512K word record for channel |.

Ordering information Price
HP 5183A waveform recorder 2-channel (includes $14,500
an interconncect cable and software for control and data
transfer on the HP 200 and 300 series compulers).
Requires host computer for operation.
Opt 301 adaptive sample rate +83.450
Opt 512 5) 2K word memory +85.750

~Sa8 RP 5183A Recorder Osla Sheel (Pub 5352-T933D) tor more nlormation.
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¢ 18K memory records up to 32 waveforms
o Accurately digitizes transient signals
s Up to 1 million words/s data transfer

S iy Aad L rt TRRL TR L ETFRIU I EEAL T T e e s e

HP 5180A m
SVYSTEMS

HP 5180A, HP 5180A, and HP §1800A

High Quality 8amples Every 50 Nanoseconds

The HP 5180A waveform recorder digitizes and stores single-shot
or repetitive signals. Voltage waveforms are digitized at sampling
rates up to 20 M sa/s (50 ns/sample). Each voltage samplc is encoded
into a 10-bit word and stored into the memory. These precise voltages
(and times) can be read from the front panel with cursors.
Accurately Digitize Translents - The shape of fast attack and decay
single-shot waveforms is preserved because the highes frequency
components arc accurately digilized. (See HP Product Note 5180-2.)

View Single-shot or Repetitive Signals Quickly

The HP SI80A controls external XY Z displays and hardcopy de-
vices 10 show the contents of memory records without the need for a
computer. Zoom and Gain features expand displayed waveforms hor-
izontally or verlically to look in detail a1 a selecied portion of a
waveform. There arc two methods of transferring data from the HP
S180A 1o a computer for analysis: HP-1B and DMA. Direct memory
access (DMA) can transfes data al a rate up to | million
words/second. depending on the computer.

The HP 5180A can begin recording a signal at one sampling rate
and then switch to gnother. The switch point is selectable. Set one
limebase at a faster sample rate 10 record more detail, and set the
other at a slower rate 10 CONSETve Memory Space.

Automatic Time Domain Meagsurements

Make time domain measurements on single-shot or cepetitive
waveforms with the HP 51800A Waveforrmn Measurement Library.
The Jibrary is a collection of programs designed to make measure-
ments on signals captured by the HP 5180A Waveform Recorder and
HP 5182A waveform recorder/generator. Instruments are controlled
by sub-programs. All you do is chain them together 10 make Lhe mea-
suremenls you need.

HP S180A Specifications
Sece HP 5180A Waveform Recorder data sheet (Pub 5952-7722D)
for more information,

Channel A and B Inputs
Maximum sensitivity: 200 V.
input attenustor range: =100 mV 10 £10 V (full scale).
Input offset voltage: i sclccted Voltage Range.
Amplifier bandwidth (-3 dB): dc 10 40 MH2z (dec coupling).
10 Hz 10 40 MHz (ac coupling).

Input impedsnce (nominal): 1 MQ 1140 pF (10 V range).

1 MQ 135 pF (other ranges).
Damage level: =12 V above | kHz.

Waveform Recorder/Measurement System

HP 5180A, 51808, 51800A

Dynamlc Performance (at 1 MHz)
Harmonic and spurious distortion: —50 dBc¢
Effective bits: 7.8

Triggering

internal trigger: lcvel and sensitivity selectable over input voitage
range.

External trigger: level sclectable over =2.5 V range.

Trigger position: —100% 1o +9999% of memory.

Timebase

Internal timebase: 20 MHz internal timebase allows sample rates
between 50 ns and 50 ros in 2 1-2-5 sequence.

External timebase: cxiernal (imebase signals between 1 MHz and
20 MHz may be used. Internal divide ratio between 1 and 10° ina I,
2. 5 sequence.

Memory

Size: 16,384 10-bit words.

Segmentation: memory may be divided into ), 2, 4, 8, 16, or 32
cqual-length records.

Outputs

XYZ CRT montitor outputs: X, Y deflection voltages (NOMINAL)
~1100V into 50 Q). X requires | MHz bandwidth input; Y requires §
MHz bandwidth input. Z voltage (NOMINAL) isO102 Vinto | kQ
(0 to 1V into S0 Q). seleciable positive or negative going blanking
pulse. Z requises 1.25 MHz baadwidth inpul.

HP-IB: all front panel funclion values selectable via HP-1B. Data 1/0
in ASCIHI or binary: maximum 3 Kbyie/second rate, depending on
controller. “Tatk only™ (0 HP-GL plotters available even if no con-
troller is used.

DMA: direct memory access allows fasl parallel data wransfer: maxi-
mum M word/second, depending on controller.

General

Operating temperature: 0°C to $5°C,

Power requirements: 100/120/220/240 volts +35%, —10%: 48 10 66
Hz. Max power dissipation 500 VA.

Weight: net, 22 kg (48 Ib): shipping. 25 kg (53 Ib).

Size: 142 H x 426 W x 574 mm D (5%” x 16%" x 237).

Ordering Information Price

HP 5180A waveform recorder $27.200

HP 51808 waveform measurement system S0
To ensure coordination of shipments and com-

patability of instruments, computers and software, use

the system model number when ordering the individual

components, including peripherals such as printers and

plotlers. Obtain an HP 51800A datla sheet and HP

5180S ordering guide from your local sales office. See

page 737.

HP 51800A Waveform Measurement Library $1.525
Opt 910 Adgitional Manuals +$130
Accessories for HP 5180A
HP 10871B service kil $6.350
HP 10873A Rackmount kit £210
HP 10874A Slide mount kit $2635
HP 10875A 4.8 m DMA cable §255
HP 108758 1.0 m DMA cable $255

To ensure coordination of shipments and compatability of instru-
ments and perhipherals such as printers, plotters, and disk drives, it is
important that you request the appropriate data sheets and ordering
guides from your local sales office.

www.hparchive.com
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OSCILLOSCOPES & WAVEFORM ANALYZERS

Waveform Recorder/Generator, 20 MHz, 10 Bits, 16K Word Memory

HP 5182A

e 16K nonvolatile waveform memory
e Fully programmable via HP-IB
» Quickly transfer waveforms to/from computer

I imxm yon I
SYSTEMS

Duplicate Infrequent Waveforms When You Need
Them

Reccreate your single-shot signals with HP 5182A waveform
recorder /generator. Also create repelitive signals by playing back a
single recording again and again with no time gap between replays.

Now you can test your circuits with the actual signal you record
rather than a theoretica) one. “What if”" 1es1ing can be done by ad-
ding a computer to modily and store the waveforms, An HP Scries
200/300 technical computes, HP 9111A graphics 1ablet and an
HP 5182A comprise the HP 51828 waveform generation system.

WAVIFORM RECORDER CENERATOR

ADC

A Waveform Recorder/Generator is a High-Speed
Digital “Tape' Recorder

The “tape™ is silicon memory. At 20 M samples per second. it can
store 819 us. 819 seconds at 20 samples per second. This digitized
waveform can be played back once, or over and over again with no
time gap. For example, vou can accurately store 16 scparale lines of
video, or a single sector of data from a foppy disk drive. The video
signal can generate color bar patterns 10 test video circuits. The disk
signal can be used 10 1eslt read-recovery gircuits.

/. VAN

Capture Replay

Capture and Save In the Field, Replay on the Bench

Continvous (battery backed up) waveform memory allows you to
record up 10 32 waveforms on site. Remove the power angd carsy the
HP S182A back to the lab. Now you can play them back to test your
circuits or for further analysis. Attach the HP S182A 10 an HP Series
200/300 technical computes and you can store the waveforms on
disk, process them further and modify them for “what if”" 1esting.
Simulate Expensive, Single-Shot Experiments

Some experiments can be very time-consuming and expensive 10
repeat. for example, biomedical experiments, measurements of explo-
sions, and propagation experiments such as radar and sonar. With the

¢ Easily simulate complex, real signals
s Record single-shot, replay repetitively

HP 5182A you can capture & signal accurately when it occurs, then
switch (0 generator mode. 10 replay it any time you need it.

A sync pulse is generated once per playback cycle for synchro-
nizing other equipment.
Generator Section Specifications
Peak output voltage (for full-scate wavetorm) inio 50 ohms

Yemnier Range Vernler
Range Min Max Step Slze
502V 520 mV S22y 40 mV
512 mV 52 mV 512mV dmV
SL.2mV 52mVv 5).2mV 0.4 mVv

Max. output voltage into open circuit: |0 V (NOMINAL).
Output offset: —5.12 V10 +5.11 V in 10 mV sieps into 50 ohms.
AC performance: Noise: —65 dBc.

Harmonic distortion (dc to 1 MIi2); —48 dBc.

Spurious (sampie rate related): —40 dBc TYPICAL.

Output risetime: 100 ns max. {10% to 90%).

Amplifier bandwidth (-3dB): 10 MHz (NOMINAL)
DC performance (!0 bils resolution per sample)

Differentisl nonlineerity: <| LSB (Monolonic).

Integral nonlinearity: <3 LSB.

Offset accuracy: 100 mV (20-30°C).
Absalute accuracy: 1% of p-p full scale rarge (20-30°C).
Internal tri'?ger: Output automatically Iriggered when armed.
External trigger: Slope, level, hysteresis, widih, impedancs, coup-
ling and maximum input same as for Recorder. (See page 78.).
Insertion delay: 250 ns max.
Time base modas

Main only: Available in Single. Auto, and Normal Sweep Arm
modes.

Mixed (main, delay): Available in Single and Normal Sweep
Arm modes.
Memory size: 16384 10-bit words: Segmentation: 1,2,4,8,16 or 32
cqual length blocks. Generation: Data may be generated from any
memory block. Within any one block, 2 portion of the waveform may
be generated by setting the starting point and stopping point. An even
number of points is always output.
8ync output; Vollage: 010 —0.75 V NOMINAL jnto 50 ohms, Pulsc
Width: One sample interval with the falling (first) edge active (or
approximately 100 us when the sync pulse is pasl the stop position,
and Swecep Arm is Single or Normal). Position: Seuable from firss
point in the record 10 1he last point. 11 the sync position is set outside
the limits of the Start and Stop Position markers, the output record is
extended to include the Sync Position by assigning a dc voltage (equal
to the nearest Start/Stop Position marker) to the waveform between
the Start/Stop Posilion marker gnd the sync pasition.

Price
$31,700

Ordering Information
HP 5182A waveform recorder/generator
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OSCILLOSCOPES & WAVEFORM ANALYZERS

Save time storing and recalling waveforms
Quickly modify and utllize waveforms

Save time when generating arbltrary waveforms
No programming necessary

This signal was recorded from a fioppy disk read head.

KNS Y IO P A YN AN AT

The signal is combined with noise generated from bullt-in
function.

1t I8 used 10 teat the sensitivity of read recovery circuits.

Waveform Generation System
HP 51828, 51820A

BP 51828

HP 5182A, 51828 Waveform Generation

Save Time Generating Specialized Waveforms

The HP 51820A sofiware is a powerful sct of tools for creating
specialized waveforms. Modify captured waveforms or define new
ones with the HP 46087A graphics wablet (part of the HP 51828 sys-
tem). Simply press a SOFTKEY to send waveforms to the HP 5182A
for replay or disc for storage. Since the HP 51820A is a complete
package (no programming is required), you are productive immedi-
ately.

The software is driven by a main menu and three submenus: draw,
process and 1/O. Because it is only two levels deep, you will not get
lost in multiple levels of menus.

Waveform Capture, Modification and Playback

Modily caplured waveforms and play them back into the device
you are testing. Rather than waiting for a glitch to occur randomly,
you can draw one and see the circuil response immediately.

Waveforms can also be modified by processing. Simple functions
like offset and gain are built into the SOFTKEY MENU. Tbere are
also SOFTKEYS for adding or multiplying two waveforms tagether.

More complicated processing like calcvlug and convolution can be
accomplished by modifying the user-equation subroutines. Four
SOFTKEYS are reserved for your own equations, The software
comes with the equations programmed to generate sine waves, trian-
gle waves, square waves and random noise.

Arbitrary Waveform Generation

There are three ways 10 create the waveforms you need. You can
recal) waveforms from the library, including sine waves, square
waves, SIN (X)/X, Gaussian pulses, exponentials and more. You can
calculate waveform samples with equations. Third, you can draw or
trace waveforms with the graphics tablet. Choose the method that
will get you the signal you need in the shortest time.

Ordering Information Price
HP 3182S waveform gencration system $0
HP $1820A wavcform generation software $1.528

To ensure coordination of shipments and compatability of instru-
ments, computers and software, uge the system model number when
ordering individual components including peripberals such as printers
and plotters. Obtain HP 51820A and HP $]800A date sheets and a
HP 51828 ordering guide from your local sales office. See page 737.
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PLOTTERS & RECORDERS

Measurement Plotting System
HP 7090A

» Floating and guarded Inputs
s dc to 3 kHz bandwldth, 33.3 kHz sampling rate
s 3 channels with stmultaneous sampling

HP 7030A

The HP 7090A is designed for low-{requency (<3 kHz) measure-
men(, analysis, and documentation. 11 merges several lechnologies -
waveform recording, digital plotting, analog recording. and
automated measurement - to provide a powerful solution to a broad
range of mcasurement applications. It significanlly increases the
ability to measure and display low-frequency phenomena and
substantially improves real-time recording and digital plotting, in one
low-cost system.

Signal Capture

Simultancous sampling on each of threc channels, 12-bit resolu-
tion. bandwidch of dc to 3 kHz (33.3 k samples/s maximum}, and
1000 word memory per channel allow high resolution measurement,
slorage, gnd display.

Flexible Triggering

The HP 7090A has six trigger modes, which allow virtually any
signal change to initiate signal capture, even decaying repetitive sig-
nals such as faults sn a power line voltage, or in a transdacer's carrier.
Combined with pre-trigger capability. these trigger modes make the
HP 7090A Measurement Plotting System idea) for turn-on/off char-
acterization, fault monitoring and mechanical motion analysis,

A Syatem Component

All panel functions are programmable via the HP-1B interface.
Data ¢an be trans(erred {rom the internal | k-buffers or sireamed in
real time from the analog-10-digital converless al up 1o 500 points/s.
(n addition, the menou-driven HP (7090 measurement graphics
software package is available for properly configured HP 9000 Scries
200 and 300 computers (BASIC only). The sofiware allows easy data
manipulation, storage and retrieval, and system integration.

Versatile Capabilities

As Lhe name implics, the HP 7090A measurement plotting system
is also a high-performance digital plotter. It s idea! for a graphics
dump from a smart instrument (e.g.. from an HP specirum analyzer)
ar as part of an HP-IB system; you can also use the HP 7090A to take
an X-Y demp from an analog instrument (c.g. from an HP spectrum
analyzer system). With the HP 7090A. hand annotation is unnecessa-
ry. The 7090A annotates setup conditions, date snd time, sclected
data poinls from memory. and Lrigger information. 1t draws user-de-
fined axes and grids, eliminating the need for pre-printed graph pa-
per. The HP 7090A cven lets you plot overhead transparencies for
Llechnical presentations.

e 12-bit resolution, 1 k buffer/channe)
¢ 6 trigger modes with up to 100% pre-trigger capture
¢ Full programmabllity and data transfer over HP-1B

Applications

Anslog recording: Electrical, chemical, mechanical and medical
fields all benefit from recording real-time X-Y and Y-T relationships.
As an analog recorder, the HP 7090A has sensitivity to S mV full
scale and 41,000 cafibrared ranges for easy and quick calibration to
mecasurement units. The HP 7090A°s superier dynamic performance
and high sensitivity provide users the versatility and accuracy re-
quired in laboratory environments.

Capturing low freguency electrical transients: General diagnostic
monitoning (such as looking for relative timing sequences) and fault
monitoring (capturing pre-irigger data for intesmittent failure analy-
sis) are nalura) applications for the HP 7090A.

Meaauring phase relationships: The simultaneous sampling on all
chaancls is idezl for measuring cursent/voltage phase relationships in
power systems.

Analog instrument/digital system link: Thc BP 7090A can inte-
grate an analog instrument into an HP-IB system: the HP 7090A,
with a controller can digitize output voltages from analog instruments
for HP-IB system dala entry.

Mechanical and electromechanical testing: Applications in which
transducers convert velocity, acceleration, force, lemperature or tor-
que to voltage are a good fit for the HP 7090A. These applications
have a maximum output frequency below 3 kHz, The HP 7090A's
flexible trigger capabilitics make it useful for one-shol elec-
tromechanical events such as clutch and mechanism engagements.
Electromechanical controt systems: The HP 7090A can measure
the response of & system to a stimulus; a typical use would be exciting
the system with a step (unction and using the measured response to
delerminc damping ratio and the natural frequency of the control sys-
em.

Materigl teating: The HP 7090A can record classic stress-strain
curves, particularly those obtained from destructwe testing. The data
is stored in a buffer, so even though the sample has been destroyed,
the data can be viewed and rescaled in several diffesen( ways.
Automatic test: When linked 1o an HP 9000 Series 200 computer,
the HP 7090A is a good, inexpensive learning tool for small compa-
nics considering aulomatic tcst systems. Applications include envi-
ronmental and production Jine testing and proof of performance
records.

Measurement Graphics Software
HP 17090 measurericnt graphics software is designed to access the
full capabilities of the HP 7090A Measurement Plotling System and
jntegraie it into computer system applications. This software is com-
patible with properly configured Scries 200 and Scnes 300 com-
puters. The computer sysiem must have ten softkeys, a knob. and
scparate displays for alpha characters and graphics. The main uscr
interface with this softwarc is through 10 softkeys on the computer's
keyboard and a knob.
Program capabltities: There arc six main fanctional arcas of Mca-
surement Graphics Software:
& mecasurement setup
& measurement & slorage and refrieval
o display e data manipulation
Measurement Graphics Software helps you use the HP 7090A's
features casily and efficiently, and it provides storage, annotation and
dala (ransformation capabilities not available on 1the HP 7090A unit
atonc.
Friendly, menu-driven interface: Each menu allows the user (0 view
several parameters simultancously. Scries 200 and 300 softkeys and
cursor-coniro) knob minimize kXeyboard input, and the "“help™ softkey
displays 1he available choices and ranges for each parameter setting.

e annotation
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8pecifications
Inputs
Number of channels: 3
Type ol inpul: Boating, guarded
Sensilivity: $ mV to 100 V lull scale
Sensilivity ranges: 41,000
Zero offset: 2 full scale or =100 V maximum
Zero offset ranges: approximately 5% of range steps
[nput impedence: | MQ. shunted by 45 pf (nominal)
Maximum input voltage: 200 V dc or peak
Maximum source resistance: 10 kf)
Common mode rejection ralio: 340 dB dc; 100 dB ac @ 60 Hz with 1 ki
unbalance in LOW 1¢rminal and mos( sensitive range (a1 25°C)
Electrical accuracy (@ 235°C. =) scale offset maximum):
Constant inaccuracy
1 V10 100 V range: 20.15% of range
5mV 10 500 mV range: increases from x0.15% of range @ S00 mV (o
£0.26% of range @ 5 mV
Reading inaccuracy: +0.055% of reading
Temperature coefficient
Constant inacturacy
1 Vo 100 V range: 0.012% of range /degree C
S mV 10 500 V range: increases (rom +0.0)2% or rapge/degree C @ 500
mV 10 £0.044% of rangc/degree C @ SmV
Reading inaccuracy: £0.01% of reading/degree C
Timebase
Buffer mode
Range: 30 milliseconds 10 24 hours
Number of ranges: 4,700
Direct mode
Range: ) second 10 24 hours
Number of ranges; 3,700
Accuracy: 20.1%
Dynamic Performance
Stewing spsed (Nominal)
Direct mode: 127 em/s (S0 in/s)
Plotting mode: 75 cm/s (30 in/s)
Acceleration (Nominal): 2 g constant
Bandwidth (>3dB): 3 kHz for all ful) scale ranges > 20 mV
2.6 kHz fos ali full-scale ranges <20 mV
Peak caplure: 250 ps al fastest limebase range
Memory per Channel
Size: 1000 words
Resolution: |2-bits
Trigger Charscteristics
Internal trigger: [nside or outside window to capture decaying repetitive
signals. inside resels with each reverse transition; Above or below level, se-
lectable over the full-scale range sn 1.0% of range increments (NOMJ-
NAL); Source, chanael )
External triggec: BNC connector, TTL level or contact closure 10 ground
Manual trigger: Available from front-pancl controls
Display: Up 1o 100% pre-trigger capture, up Lo 24 hour posi-trigger delay
before measurement siart

Supplemental Characteristics

Writing system: 6-pen carousel with automalic pen capping

Fiber-tip pens for paper or wransparencics

Digital plotting
lntelligence: over 40 HP-GL instruclions: five built-in characier sexs includ-
ing ANSI ASCII. HP 9825, French/German, Scandinavian, Span-
ish/Lalin America Front-pane! contrals: P1, P2; pen position cursors: pen
selection Inlerface modes (user selectabdle): listen only: Jisten/walk

Medis types
Paper, overhead transparency film
Sizes (switch-setectable): A4/A (210 x 297 mm, 8.5 x L ( in): A3/B (297 x
420 mm, 11 x 17 in)
Programming
HP-IB control of all recorder and plotter (unctions
Software lockable front panel
Scope output
Alfows use of X-Y oscilloscope 10 preview buffer contents
Connectors: 2 BNC, vertical and horizontal
Output: =10 V10 10 V (0 V corresponds to origin on chart); refresbed every
15ms
Resolution: 10-bit
Digital voitmeter (DVM) mode
Allows panel display of dc voltage levels on selected channel input Sampling
rate: 1 /s (NOMINAL)
Pen position data display
Allows cursor 10 move pen along Data Display plotted buffer data on select-
ed channel, value shown on display, and coordinate pair can be printed at
sclected points.
External pen lift controi
BNC connector. TTL level or contact closure to grosnd
Analog-to-digital
Max. sampling rate: 33.3 k samples/s
Max. sireaming rate over HP-1B:

ASCll Binary

1 channel 161/s 300/s

| channel plus 143/s 333/
trigger

3 channels 59/s 167/

3 channels plus 59/s 167/s
trigger

Real-time clock

Functions: second, minute, hour, day, year
Controls: front-panel sei. battery (lithium) backup
Accuracy: +4 sec/day @ 25°C
Environmenial power requirements
Operating \emperature: 0-55°C
Source: 100, 120, 220, 240 V ac -10%. +5%
Frequency: 48-66 Hz
Consumplion: 140 W
Size
205.5H x 575.0W x 465.0mmD (8.1" x 22.6° x 18.3")
Weight
Net, 15.7 kg (34.5 1bs); shipping, 23.6 kg (18.3 Ibs)

Accessories Supplied Part Number
Interfacing and Programming Manual 07090-90001
Operator’'s Manual 07090-90002
Pockel Guide 07090-90004

An assoriment of pens and media are also shipped with each HP 70904
unil. Paper size and power cord are determined by destination.

Ordering Information Price
HP 10833A HP-1B (IEEE-488) 1-meter cable $80
HP 10833B HP-IB (IEEE-488) 2-meter cable £90
HP 7090A measurement plotting system $5500
Option 910 (duplicate set of manuals) +$100
HP 17090A /B/C measurcment graphics software
Option 630 (3.5 inch disk size) $700
Opdion 655 (5.25 inch disk size $700

)
R For same-day shipment, call HP DIRECT at 800-538-8787.
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DIGITAL MULTIMETERS

General Information

Digital Multimeters

Hewlctt-Packard offers a wide range of
digital multimeters (DMMs) 1o meet (est
and measurement requirements. HP has 2
DMM with the measurement capabilily you
need for data acquisition, production or re-
search testing.

The combination of precisc measurement
and versatile configuration capabililies in
HP DMMs gives you meaningfel measure-
menls of your product or process. This en-
ables you 1o interpret resulls and make
decisions that improve productivity and qual-
ity- You can perform dc and ac 1esis of volt-
age and current, and measure resistance
using two or four terminals. Frequency and
period measurements are also available on
sot¢e multimelers.

Measurcment-driven applications in cali-
bration and metrology/standards {abs neced
the accuracy and stability of the HP J458A.
The digitizing capabilities of the HP 3458A

also enable you 10 use this mullimeter in
high-resolulion digitizing applications.

Compuler-aided production lesting re-
quires a wide variety of funciions, resolu-
tions, and speeds: the HP 3457A fits those
nceds. Many ol your bench measurement
problems are handled by the HP 3468A/B. a
high-performance 5'/:-digit. five-Tunction
DMM.

For low-cost HP-1B systems, the
HP 3478 A provides five measurement fune-
tions with the performance lo meet many sys-
tem requirements. For portable
troubleshooting, the HP E2300 series of
handheld multimetess offers you HP quality
in a 3'4-digit handheld.

Measurement Performance
Tradeoffs

In some applications, measurement speed
is the most important requirement. Other ap-
plications demand high accuracy, bigh reso-
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lution, and excellent noise rejection. Often
your requiremenis are somewhere in-be-
tween. HP’s innovative integration tech-
niques used in most of its DMMs can trade
speed Jor resoluvion, which adds measure-
ment fexibility.

HP's integrating DMMs offcr the fastest
reading rates available with power line-
related noise rejection. Integration selection
(number of power line cycles) is (he key to
performance iradeofls in HP's system
DMMs, For example. reading rates are max-
imized by decreasing resolution and the
number of power line cycles. Conversely, ac-
curacy and resolulion are improved by in-
creasing Lhe number of power line cycles. In
short, HP allows you to choose the resolu-
tion, accuracy, and noise rejection needed,
while maximizing measurement speed.

High Throughput Reduces
Test Time

For sysiem applications, you can increase
throughput using DM Ms like the HP 3458 A.
This system DMM is HP's chroughput leader
when you need to change functions and
ranges often 1o obain all of your measure-
ments. The ability to change functions and
ranges quickly while taking measurements is
a good way 10 view measurement
throughput. Several of HP's system DMMs
share this common strength 1o help you im-
prove your throeghput and your profits.

Most of HP's system DM Ms have a Voli-
meter Complete pulse outpul for increment-
ing channels on external scanners or
switches, withoul the delay of a computer
command. An external (rigger inpul is ideal
for synchronizing your DMM 10 your mesa-
surement. Interrupt capability allows your
system to rua morc cfficiently, since your
compules need only provide control when re-
quested by the DMM. Flexible triggering en-
ables you to properly synchronize
measurements with your device-under-test.

Features such as pass/fail limil testing in
the HP 3457A and HP 3458A. program
memory. and reading storage minimize the
computer interaction with the DMM and can
help you speed-up your syslem.



Low Cost of Ownership

In addition to flexibility and multi-
functional capability, HP DMMs are noted
for reliability. From concept to implementa-
tion, every phase of designing and manufac-
turing DMMs has resulted in extremely
reliable products. Your DMM reliability is
directly reflected in test system up-time and

your total cost of ownership. As a result, we
offer electronic no-pots calibration to maxi-
mize your system up-time. Designed-in
modularity and self-test capabilities keep re-
pair time and costs to a minimum,

The reliability of HP products is s0 good
that we offer three years of hardware support

for al! of our system DMMs at a low incre-
mental price. Therefore, you can expect HP's
reliability and support to keep your test sys-
tem up and running for a Jong time. As a re-
sult of HP's commitment to quality, you can
benefit by reducing your total cost of owner-
ship when purchasing HP DM Ms.

HP €2377A/
HP 34584 HP M57A HP 34784 WP 3486 HP 34374 HP 34850 HP 30684 /D HP 384 B30
HP Model page 86 pags 29 page 82 page pags 95 page 93 pape 96 page 98 page 100
dc voltage
Accwracy
1 y7 best full seae
(parts pa milllon) 51 2 61 % 200 10 187 30 36)
(Op2 002
Resolution (nanovolls) 10 10 100 100 100,000 1000 1000 1000 100,000
Mamum rsadng rate
2 3 ags
{readings g7 sevond) 50,000 30 44 210 - A 31 (%} -
Masinwsm rangs (volts) 1000 1000 300 1000 10 1000 300 1200 1000
{HP 444374
Resistance
Accurscy
| yr best bl scale
(parts per mition) 105 8 167 8 - % 160 00
Resohtion (microhms) 10 10 100 100 - 1 1000 1000
ac voltsge
Bandwdth 1 Hz to 10 MHz 0Hzwo | MRz | 0H1to X005z | 20 Hz to 250 kHy - 0K2110250%H | 20Hrto 00kH: | 20 H2 40 100 KHY 40 Hzto) 32
Funotions GedaeV 2ot |dbxV 284 |debuV2b4 |dcdxV.2204 | &V.HPB GAXY. 284 | G XV.2EL [ debaVowmed | bV &b
wire . offset- wire 0. offsal- wrefl de S ac) | wire @ offset wre 0, matn NP8 | wredl dc&acl, | Ohms dero ajust | &) 2-wire 0. diode
compensated @ d¢ | compensalad @ 6 | & HP4B compensated Q. HAL & 4 a¢ ), diode tost. Judho
&), frequency, | &a . fraquency. math, ralo HP-18 lest continuity, lemp
period, math test- | period. math, lest- (K-Type), & dats
saquence storage. | sequence storage. hold
ntio, 20 kbyles | kbyte readng
roading memary, | memory, & HP4B
dgitiong, & NPB
Options Opt 001 Opt 700 Opt W30 Op1 050 - noiss | Opt W30 3yt 0pt 00t average | Opt 001 Opt 001 £230)A surface
CiiL 3 g7 hatdware repcion for hargware Converier streamined thermocoupte
reading Opl W30 suppon SO Hy support battery pack poriable case probe
mamory to 3 yr hardware Opt 060 - noise Opt W30 3 yr. KT
148 kbytes. supron rejaction lor hargware £2302) lrflow
0pl 002 44974 80 H2 supgort thermacouple
High stabllity 1000V Opt W30 - 3 yr probe
(4 ppmsyr), attenvator hardwacs KT
Opt 005 44491A support 3
Wavelorm Armature relay thermocouple
snalysis Nbrary X probe adapter
Opt 700 4924 E2305A
CIL Language Reed retey replaemen
Opt W30 hx test leads
3 yr hardware
support
Price $6.110 $3.100 $995 $5.695 44,395 $7.295 8820 $1.580 $168/189
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DIGITAL MULTIMETERS

A System Multimeter with Both High Speed and High Accuracy

HP 3458A

FUNC TION / 0 ARGE

A Ll
39----7

Doy / W

HP 3458A

DESIGNED FOR

The HP 3458A multimeter shatters long-standing performance
barriers of specd and accuracy on the production 1est floor. yn R&D,
and in the calibration lab. The HP 3458A is simply the fastest, most
flexible, and most accurale multimeter ever offered by Hewlenr-
Packard. In your system or on the bench, the HP 3458A saves you
tmc and money with unprecedented test system throughput and ac-
curacy, seven function measurement flexibility. and low cost of own-
ceship.

High Test System Throughput

MATE L HP-IB
SYSTEMS BYSTEMS

High Resolution Digitizing

Select a reading rate of 100,000 rcadings per second for maximal
test throughput. Or achieve highest levels of precision with up 10
84 digits of measurement resolution and 0.1 part per million transfer
accuracy. Add 10 this, programming competibilily through the Hew-
lewt-Packard Multimeter Language (HPML) and the HP 3458A°%s
simplicity of operation and you have the ideal multimeter for vour
most demanding applications.

Calibration Lab Precision

Faster Testing
e Up 10 100.000 readings /s

® Programmable integration imes from
S00nstwols

Greater Test Yield
o Morc accuracy for tighter test margins
e Up to 8% digiis resolution

Longer Up-Time

Greater Waveform

Resolution and Accuracy

e [nternal teslt getups >200/s ® 16 bits a1 100.000 samples/sec

® |§ bits al 50.000 samples/scc

® 12 MHz bandwidth

o Timing resolution 1o 10 ns

o Lcss than 100 ps 1ime jitter

® Over 75,000 reading internal memory

Flexible Digitizing Soltware
® Powerful, casy-l1o-usc analysis sofltware

Superb Transfer Measurements

o 8!/ digits resolution

e 0.1 ppm dc Volus linearity

e 0.} ppm d¢ Volts transfer capability
e 0.01 ppm rms internal noise

Extraordinary Accuracy

a Two-source {10V, 100x) calibration, for HP 9000 Scries 200/300 Com- e 0.6 ppm for 24 hours in dc Volts
including ac puters e 2.2 ppm for 24 hours in Ohms

e Sclf-adjusting, self-verifying auto-cali- e Subprograms for waveform acquisi- o 100 ppm mid-band ac Volts
bration [or 21l functions and ranges. in- tion, daia transfer, FFT, JFT, and dala o 8 ppm (4 ppm optional) per year volt-
cluding ac presentation age reference stability

HP 3458A Multimeter Performance Features

DC Volts AC Volts AC Current

& 5Sranges: 0.1 V1o 1000 V ® 6 ranges: 10 mV to 1000 V ® Sranges: 100 pA to | A

e 8'/ 10 4'%A digit resolution e | Hz10 10 MHz bandwid(h ¢ 10 Hz 10 100 kHz bandwidth

& Up 10 100.000 readings/s (4’4 digits) e Up 1o 50 readings/s with all ceadings to ¢ Up Lo 50 readings/s

e Maximum sensitivity: 10 nV specificd accuracy

e 8 ppm (4 ppm optional)/year voltage techniques

reference slability

Ohms DC Current

® 9 ranges: 10€ 10 1GQ

® Two-wirc and four-wire 2 with offzet
compensation

& Up 1o 50,000 readings/s (5'/ digils)

® Maximum sensitivity: 10u0

& 2.2 ppm 24 hour accuracy

100 ppm besl accusacy

e §ranges: I00nA 10! A

e Up to 3,500 rcadings/s (5') digils)
e Maximum sensitivity: 3 pA e Period: 100 nsto | s
® 13 ppm 24 hour accuracy ® 0.0}% accuracy

e 500 ppm 24 hour accuracy

e 0.6 ppm 24 hour accuracy @ Choiwce of sampling or analog truc rms

Frequency and Period
e Voliage or current ranges
e Frequency: | Hz to 10 MHz

& ac or de conpled
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DC Voltage Accuracy Transfer Accurscy
1 Year 10 Min Tref +0.5°C
Maximum Input {ppm of Reading (ppm of Raading
Range  Full Scale  Resolution  impedance | + ppm of Rangs) Conditions +ppm of Range) Conditions
100 s Specificatians for NPLC 100 o NPLC =100
my 12000000  10aV 10 G 9+10 withirs 24 nours and +1°C of last 05+05 ® Following 4 hour warm-up. Full
ACA. TCAL -5°C. scale 1o 10% of kil scale.
® For High stabiiity (Opticn 002) o Measurements on the 1000 V
1V 1 20000000 100V 10 G 8+1 Subtract 1.5 ppm of Reading 0.3+01 range are within 5% of the initial
from 90 day. and 4 ppm of measurement value and following
Reading Irom 1 or 2 year measurement setting,
10V 120000000 100 nV 10 GO 8402 accuracy, 0.05 + 0.05 @ Trel is the starting ambient
e Agd 2 ppm of reading 2dditional temperature
ervor for HP factory traceabiiity ® Measuremenls are made on 2
100V 120.000000 1 a4V 1OMQ21% 10403 ol 10 V dc 1o US NIST. ' 05401 fixed range using acoepted
Traceability error is the absolute metrology practices.
error refabive to National
1000V 1050.00000 104V I0M Q1% 10401 Standards associzled with Ihe 1.5+ 0.05
source of 1ast external
calibration.
Noise Rejection (dB)’
AC NMR? AC ECMR DC ECMR
NPLC <! 0 90 140
NPLC ) 60 150 140
NPLC >10 60 150 140
NPLC >100 J0 160 140
NPLC = 1000 80 170 140

'Appiies for 1 %0 undatance In the LO fead and -0.1% of \he line fraguency currently set jor

LFREQ.

Fot iine fraquency « 1%, ACNMR Is 40 dB far NPLG >), or 80 d8 lor NPLC > 100. For ling fre-

quency »5%. ACNMR is 65 dB for NPLC 2 100,

Maximum thput

Rated Input Nor-Destructive

Hl10 L0 £1000 V pk £1200V pk
L0 to Guard 100 V pk +350 V ok
Guard lo Earlh +500 V pk 21000 V pk
Resistance Accuracy

Four-Wire Ohms'

One Year

Range (ppm of Reading + ppm of Range) Conditions

100 1545 © |00 power line cycle
100 0 1245 miegrabion, offset
1 @ 10405 compensation on.
10 kit 10405 & Within 24 houts angd
100 2 10405 £1°C of 1ast ACAL; Tcal
1 M@ 15 + 2 <5°C.
10 Mt 50+ 10 e Add 3 ppm of reading
100 MQ 500 + 10 additional error lor HP
1 G6R 05%+ 10 {actory traceability of 10

K2 to US NIST.
Traceability 15 {he
absolute enor retalive 10
Nationa! Standards
assoGated wilh the
source of {ast external
calibraton,

'Two-Wire Ohms Accuracy
Add 260 ™ 10 Ihe (our-wire ohms socuraty.
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DIGITAL MULTIMETERS
A System Muitimeter with Both High Speed and Accuracy (cont'd)

HP 3458A
AC Voltage
(8ynchronously S8ub-sampled
Mode) Acauracy
24 hr to 2 Yoar
O R0
1 kHz

Magimum Input (% ol Reading +

Range Full Scale  Resolution Impadance % of Range) Condithons

10mv 12.00000 10av

100 1200000 100 RV
my

v 1.200009 Iy

. if
MO IS 00240011 © phrcneatens 200l

<140 pF full scale, de <10% ot
1M 2158 wth 0007 -0.002 €, Sne wave mput.
<140 pF crest factor = 1.4

) Within 24 hours and
1 MO £ 15% with 0.007 + §.002 +17C of last ACAL.

<)40 oF @ Peak (2¢ + dc) mput
10V 1200000 10,V I MRa2%wth 0007 + 0002 lmited to 5k fui
<120 pF scale tor ali ranges in
ACY function,
100V 120.0000 100, 1 MO 22% wih 00240002 @ pgd 2-ppm of reading
<140 pf additional ersor for
. HP factory
1000V 1050 000 ! my mef’% with 0.04 £+ 0002 traceabilty of 10V
de to US NIST
Maximum Input
Rated Input Non-Destructive
Hi to LO =1000 V pk =1200 V pk
LO 10 Guard £200 V pk +350 V pk
Guard 10 Earth £500 V pk 41000 V pk
Volt-Nz Produci 1 10*

Throughput

Front/Rear Panel Description
Display
e Bright, casy-to-read, vacuum fluoreseent display
® 16-character alphanumeric display 10 easily read data,
messages, and commands
8tandard function/renge keys
o Simple 10 use, for bench measurcments of dcV, acV, Ohms, cur-
rent frequency and period
e Sclect autorange or manual ranging
Menu command keys
o Immediate access 10 eight common commands
& Shifted keys allow simple access (0 complete command menu
MNumeric/user keys
@ Numeric entry for constants and measurement parameters
e Shifted keys (0 through f9) access up to ten user-defined sctups.
Voits/ohms/ratio terminsis
o Gold-plated tellurium copper for minimum thermal em(
® 2-wir¢ or 4-wire Ohms measurements
o dc/dc or ac/de ratio inpuls
Current measurement terminals
® Easy fuse replacement with fuseholder buill into terminal

. Guard terminal and switch

e For maximum common mode noise rejection
Front-rear terminal switch
o Position selects front or rear measurement 1esminals

External Oulput
* Programmable TTL outpat pulse with
5 mades for flexible system Interface

Rea{ Input Terminals
« For conventént

system use

Maximum Reading Rates
o 100,000 readings/s a1 4% digits (16 bits)

® o 60

50,000 readings/s at 5 digits
6,000 readings/s a1 6'4 digits
60 readings/s at 7'A digits

6 readings/s at 84 digits

Messurement Systemn Speed
e 100,000 readings/s over HP-1B or with internal memory

® |10 autoranges/s

® 200 function or range changes/s
® Post-processed math from interual memory

Externa) Trigger Input

Ordering Information Price
HP 3458A Multimeter (with HP-1B. 20 kbyies reading $6110
memory, and 8 ppm stability)
Opt 001 Exiended Reading Memory (Expands to13l +8530
to 148k bytes)
Opt 002 High Stability (4 ppm/year) Reference +$1000
Opt 005 Waveform Anelysis Library for HP Series +$400
300 Computers with BASIC 4.0 or greater
Opt W30 Two additional ycars Return-1o-HP hard- +$160
ware support. See page 72).
Opt 700 C]IL Language +$1000
Opt 907 Front Handle Kit +860
Opt 908 Rack Flange Kit +835
Opt 909 Rack Flange Kit (with handles) +9885
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DIGITAL MULTIMETERS
3'/2 to 6'/2 Diglt DMM with Extended Resolutlon to 7'/2 Diglts
HP 3457A

e Over 1350 readings/sec at 3'/2 digits
& Seven Functions—dcV, acV, dcl, acl, ohms,
Frequency and Period

DESIGNED FOR
MATE
SYSTEMS

s« Three plug-in multiplexer options
o dc sensitivity to 10 nanovolts
e Outstanding comblnation of performanca and price

HP 3457A

' iﬁ o E I
SYSTEMS

HP 3457A Digital Multimeter

The HP 3457A has seven functions with 34 to 6'4 digits of resolu-
tion extendable 10 7/ digits at reading rates from 1 reading evesy 2
seconds to 1350 rds/s and basic DC volis accuracy as good as 5 ppm.
In addition, the input of the HP 3457A can be expanded up to ten
channels with either of the optional plug-in muliiplexer assemblics.
On the bench, the front panel operation is extremaely fiexible and com-
prehensive. In systemns, the Hewlett-Packard I[nterface Bus (HP-1B)
is standard.

Powerful Measurement Management

The HP 3457A combincs superb analog measuring capability with
equally powerful measurement management. More than 1000 read-
ings or whole measurement sequences can be stored in the HP 3457A
for convenient and fast measurement throughpul. The present dmm
setup can be stored in the non-volatile state memory for convenient
reconfiguration of the dmm.

Additional power from math functions can be obtained by using
PASS/FAIL limit testing. NULL, SCALE, THERMISTOR
lincarization, and others. The power of 10tal electronic calibration,
including ac volts, makes it easy 10 maintain instrument pecformsznce.

System Features

Keeping with HP's long tradition of systems oricnted digital mul-
timeters, the HP 3457A has 2l the systems features you've come 10
expect plus more t0 make intesfacing 10 your computer even easi-
er—features like flexible formatting of ASCII. 16 bit binary. or 32 bil
binary dala and buffer memory so that you can take measurcments
with the HP 3457A at its highest speed. In addition, you'll find the
VOLTMETER COMPLETE output and EXTERNAL TRIGGER
jnput signals ideal for synchronizing other instrumentation with the
HP 3457A. Finally, programmable front-rear terminal switching lets
you measurc {wo separale inputs withoul a scanner.

Hewlett-Packard Multimeter Language (HPML)

Another first for the HP 3457A DMM is an easy-to-use dmm lan-
guage—HPML. Designed so that software written for today's mul-
umeier will fit tomorrow’s, HPML only asks you to define the
parameters necessary 10 accomplish your measurement. For exampie,
if you want (o make @ measurement on & 9 volt dc signal with 0.01%
resolution, the command sequence is "DCV,9..01".

Control interface Intermediate Language (CIIL)

With Option 700, the HP 3457A responds to standardized DMM
CIIL commands via HP-IB. Physically and funclionally identical 10
the wandard HP 3457A, Option 700 adds the Cl1L command set
with a buili-in Test Module Adapter {TMA) to the DMM's standard
HPML. The HP 3457A is further enhanced by adding the functions
of ac and d¢ current measurement through CHL through HP-1B.

Three Rear-Panel Plug-tn Options

Either one of three different optional assemblies may be used with
the HP 3457A for different measurement capabilities. Using the mul-
tiplexer assemblies will enable up 10 ten signal channels 10 be scapned
either sequentially or randomly. All of the functional capability of-
fered through the normal front and rear input terminals js available
for multiple inputs. Using the high voitage assembly allows single
channel measurement of either ac or dec voltages at the rear panel.

For measurement flexibility, the HP 44491A Armature Relay
Multiplexer Assembly offers eight two-wire channels and 1wo cur-
rent/accuator channcls. Under sofiware contral, the eight two-wire
channels can be reconfigured to four 4-wire ohm channels. The (wo
current channels offes automatic make-before-break switching so
that the patb for current as high as 1.5 A is never broken. In additlon.
these two channels can be used as external device actuator channgls.
Each channel can switch up 1o 150 V. The general purpose muitiplex-
er can close a channel 2nd snake 8 measurement al a2 maximum rate of
33 channels per second.

For higher speed scenning, the HP 44492A Reed Relay Multiplex-
er Assembly offers ten two-wire channels. The HP 44492A is useful
for switching Vde, Vac, two wire ohms, (requency and period mea-
surement signzls with a maximum amplitude of 125 V. The Reed Re-
lay Muliiplexer can close s relay and make a measurement at a
maximum rate of 300 channels per second.

For measurement of voltages up to 1414 V peak, the HP 44497A
High Voliage Assembly offers a 1000:1 attenuator input (channel 1)
for the high voltage measurements. [n addition, the other rear termi-
nal input (channel 0) can be utilized to perform conventional Vde,
Vac, (wo-wire and four-wire ohms, period, frequency, del, and acl
measurements. Using the HP 44497A with HP 3457A in the 6'5 digit
mode will yield a resolution of 1 mV for a 1000 V input. [mplement-
ing the MATH Scale (unction will have the HP 3457A LCD display
the measurement results in the correct units of kilovolts.
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DIGITAL MULTIMETERS

31/2 to 6'/2 Digit DMM with Extended Resolution to 7'/: Digits (cont'd)

HP 3457A

Abbreviated Technical Specifications
90 day, Tcal = 5 deg. C

DC Voltage
Best 6/, Digh Aocuracy’
< (% Rag + Cota)
Range Maximum Xo Count Error Input
Reading Reading Retistance
B my 3003000 mv 0.0040 365 10 62
300 mv 303.0000 mV 0.0025 33 1062
30V 3030000 V 0.0017 6 10 G2
00V 30 30000 ¥ 0.0035 19 10 M2
3000V 3030000 V 00050 6 10 M0

1. After | hr warm-up. intcgration time 100 PLC. Tcal is the (cmper-
ature of Lhe calibration eavironment between 18§ and 28 deg C.

DC Current
Best 61/ Dight Accuracy*
2 (% Rdg + Cats)
Range Naximom Xad Count Error Inpat
Reading Reading Resistance
300 14 303.0000uA 002 104 10007
ImA 3.030000 mA 0.02 104 1000
30 mA 3030000 ma 002 104 100
300 ma 303.0000 m4 007 €0 1
1.04 } 000000 A 007 604 010

1. After | hr warm-up. integration time 100 PLC. Tcal is the temper-
ature of the calibration environment between 18 and 28 deg C

Resistance (2 and 4 wirc ohms)’

@ast 81/ Dight Accuracy'
+ (W Rdg | Ents)

Range Maximum L Y] Gount T Current
Reading Reading Error Output

30 Ohm 30 30000 Ohm 0.0065 315 1 mA

300 Ohm 303.0000 Ohm 0.0045 k4 I mA
3 kOhm 3.030000 xOhm 00035 6 ) ma
30 kOhm 30,30000 kOhm 0.0035 [ 100 w4
300 kOhm 303.0000 «Ohm 0.0040 ) 10 4

3 MOMM 3.030000 MOhm 0.0055 12 1 pA
30 MOhm 30.30000 MOhm 0.0250 80 100nA
300 MOhm' 303.0000 MOhm 1.6 1000 100nA
3.0G0hm> 3.830000 GOhm 160 1000 100nA

1. After | hr warm up. integration lime 100 PLC. Tcal is the temper-
ature of the calibration environment between 18 and 28 deg C.

2. For two-wire ohms, add 200m Obms 10 count efror specifications.

3. For wwo-wire ohms only. Accuracy is specified following aulocal
(ACAL), under stable conditions {«{ deg C).

Maximum Reading Rates (DCV, DCI, and Resistance up to 30

xOhm)*

Readings pee Second-50Hx (30Hz)
Powet Lina Maximym § Auto Zero Auto Zaro NMR
Cycles® of Digits On Off
0005 3 300 1350 0
005 LA 280 1250 0
A 5l 140 (128) 360 (312) 0
10 B 26 (23 53 (489 008
10 7! 25(2.0) 3814.0) 8048
100 Py 25 (0.2 035104) 9048

1. Using Math HIRES mode.

2. Reading rates are specified with zero delay, fixed range. display
off, and front pancl off. The output is to internal rcading memory
using single integer format and internal timer.

3. Integration Time in Power Line Cycles (PLC).

Common Mode Rejection (dB): (1 kOhm unbalance in low lead)

DC ECMR 140 dB; AC ECMR: <) PLC. 76 dB: AC ECMR >1

PLC 156 dB. for 50, 60 Hz +.08%.

True RMS8 ACYV and (AC+DC)V

Bandwidth: 20 Hz 10 1 MHz

Cresi Factor: 3.5 10 | at full scale

Common Mode Rejection: (1 kOhm unbalance in LO): >76 dB. DC
10 60 Hz

Accuracy: (50 day)

Accuracy specified for sine wave inputs, >10% of range. DC com-
ponent < 10% of AC component after } hr warm-up and within one
week of avtocal. Integration 1lime = 10 PLC. AC Band set 10 <400
Hz. DC coupled mode requires 2 hour warm-up.

{100 Hz to 20 tz) Best 5'/» Digit Accuracy
« (% Rdg ¢ Cnta)
AC Couphed DC Couphed
Range Maximum %o Count % of Caunt Input
Readlng FReading Ereor Reading Eeror Impedance
30mv 12 50000mV 0.13 116 017 64 IMOhm £1%
300mv | 325 0000mY 0.13 116 017 364 shunted by

0V 3,250000 ¥ 0.13 136 017 364 <S0p!
.V 32.50000 V 0.13 116 017 3¢
300V 3030000 V 0.19 116 023 34

True RMS ACI and (AC+DC)l
Bandwidth: 20 Hz to 100 kHz Crest Factor: 3.5 10 full scale
Accuracy: (90 day)

Accuracy specified for sine wave inputs, >10% of range. DC com-
ponent <10% of AC component after | hr warm-up and within one¢
weck of aulocal. [ntegration time = 10 PLC. AC Band set 10 <400
Hz. DC coupled mode requires 2 hour warm-up.

(100 Hz 1o 20 kHz) Besd 3/r Orgit Accoracy
« (% Rdg # Cnts)
AC Coupled DC Coupled
Range Maximom % of Count % of Count
Reeding Reading Error Reading Error
30ma 32.50000mA 0.25 20 03 1600
300mA 325.0000mA 0.25 290 03 1600
1 0A 1.000000 A 035 290 04 1600
Reading Rates (ACV and ACI)'
Resdingt psr Sacond .60 Hz (30 Hr)
Power Ling Raximum # Input <400 Hx Input >400 Hz
Cythes o Dighs (Stow Responss) (Fast Responie)
000§ 3 1 9.5
005 din | 9.5
] 5% Iny 9.25(9.2)
) 6 {1 1.25(6.9)
10 6Ys 07 (0.65) 20017
100 6 02{0.17) 025 (0.2)

I. Reading rates are specified with preprogrammed detays, fixed
range, and Auto Zero on.

Frequency and Period: Mcasures the frequency or period of the
ac componenl of the ac or de coupled voltage or current input. The
counter uses a reciprocal counting technique to give constant resolu-
tion independent of input freguency.
Input impedance: Refer to AC voltage and current specifications.
Frequency Range: 10 Hz to 1.5 MHz (voltage input)
10 Hz to 100 KHz (current input)

Period Range: .| s 10 667 ns (voltage inpui)

.1 s 10 3.33 us (current inpult)
Sensitivity: 10 mV or J00 yA (sincwave)
Triggering: Triggers and counts on zero crossings
Accuracy: (1 year)

Frequency Perod +% of Ruading
10 M2 10 400 H? dste.0255 0.05
40 HZ 10 1.5 MH2 025510 667 ms 0.0}

Maximum Reading Rate: 2.0 rdgs/s for integration time of ) PLC,
AC Band >400 Hz, delay zero and math off. and fixed range.

Memory: 2139 available bytes that can be partitioned into 3 seg-
menls, one devoted to storing measurements, one devoted to storing
measuremenl subprograms, and one devoted 10 storing instrument
states.
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Math Functions: The HP 3457A performs the following math
functions on the measurements—NULL, SCALE, OFFSET, RMS
FILTER, SINGLE POLE FILTER, THERMISTOR
LINEARIZATION, DB, DBM, % ERROR, PASS?FAIL LIMIT
TESTING, and STATISTICS. Two math functions may be used at
one time.

General Bpecifications

Operating Temperature: 0 10 55° C

Warmup Time: one hour to all specifications except where noted
Humidity Range: 95% RH, 0 toc 40° C

Storage Temperature: —40 10 +75° C

Power: 100/120/220/240 V «10%, 48 Hz — 66 Hz, 220 V, =10%.
48 Hz 10 66 Hz. Fused a1 .2A (115 V) or 0.08 A (230 V). <30 VA,
8ize: §9 H (without removable feet) x 425 W x 292rom D (3.5% x
16.75% x 11.57). Height (with removabie feet): 100 mm (47). Allow
76mm (3~) additional depth for wiring.

Net Weight: 5.05 kgm (11.1 Ibs)

Shipping Weight: 9.3 kgm (20.5 Ibs)

Plug-in Options

HP 44491A Armature Relay Multiplexer Assembly Input Charac-
teristics: Eight |wo-wire armature relay channels and two cur-
rent/actvator channels. Maximum voltage (terminal-to-terminal or
terminal to chassis) 250 Vrms. Maximum current (per channel) —1.0
A DC or AC. Thermal Offset - 3p V. Closed channe! resistance (end
of relay life) - <2 Ohms. Maximum switching and measurement
speed - 33 channels/second.

NP 44492A Reed Relay Multiplexer Assembly input Characteris-
tics: Ten two-wire reed relay channels. Maximum voltage (terminal-
t0-terminal or terminal-10-chassis) - 125 V peak. Thermal offset - 3
uV. Closed channel resistance (end of relay life) - <4 Ohms. Specified
for <100 kHz ac volts and frequency operation. Maximum switching
and measurcment speed - 300 channels/second.

Armatute Relay (44491A) Reed Relay (44492A)
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HP 44497A High Voltage Attenuator Assembly Input Charsecter-
istics: Two relay channcls, channel | devoted to high voltage mea-
surements. Maximum High-to-Low voltage of 1000 volts dc or ac
rms. Maximum Low-to-Earth voltage of 350 V Peak Non-desiructive
Overload voltage of 1700 V Peak, 1200 volis de. Attenualor accuracy
to be added to HP 3457A range and lunction accuracy for total accu-

racy.

de 0.030% of reading
20 Hz- | kHz 2.8% of reading
1 xHz - I0kHz 10.0% of reading

Note: One year accuracy applies to Teal 5%, NPLC=1 or

greater. Specifications are for fow-10-earth voltage less than 0.1 times

the High-10-Earh voltage.

Ordering Informaetion Price

HP 3457A Multimeter $3100

*HP 44491A Armature Relay Multiplexesr Assembly $545

*HP 44492A Reced Relay Multiplexer Assembly $545

*HP 44497A High Voltage Attenvator Assembly $545
Opt 401 Sidc Handle Kit (5061-117)) +845
Opt 700 CIIL Language +81000
Opt 907 Front Handle Kit (5061-1170) +£70
Opt 908 Rack Flange Kit (5061-1168) +8$35
Opt 909 Rack Flange and Front Handle Kit +885
(5061-1169)
Opt 910 Extra Operating and Service Manual +5110
Option W30 Extended repair service. See page 723. +580

Accessories

HP 444%0A Rack Slide Kil for 30 inch depth racks $250

HP 44493A Screw Terminal Connector for HP 44491 A $65

includes strain relief and housing

HP 44494A Screw Tesminal Connector for HP 44492A $65

includes strain relief and housing

HP 34118A Test Lead Kit $30

HP 34301A RF Detector Probe. 100 kHz 10 700 MHz
HP 34300A 40 kV ac/dc Probe, dc 10 300 Hz

HP 34319A High Voltage Probe, 1000:}, ac & dc Voltage

Divider for up to 5000V

HP 44414A; Four Thermistor Pack
*Plug-in options may be orch and shipy
olherwise spacified, the optional plug-in

frame,

ries wil be 3hi

“E For same-day shipment, call HP DIRECT at 800-538-8787.

www.hparchive.com

$80
$3%0

$130
$63

y without 8 HP 3457A mainframe. Unbess
d with the HP 3457A main-
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DIGITAL MULTIMETERS

Low Cost 34 to 512 Dlgit HP-IB Multimeter

HP 3478A

¢ 5 measurament functions
e Up to 90 readings’/s

o Electronic calibration
s 100 nanovolt resolution

r J478A MULTIMETER
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RP 3478A

Description

The HP 3478A is a low cost, full function, reliable DMM for sys-
tem measurements. Selectable 3% 10 5% digit resolution and 3
autoranging functions offer flexibility in automated testing. The HP
3478 A measures deV, true rms 3¢V, 2- and 4-wire resislance, and de
and ac current. Simple. fast ¢lectronic calibration ¢liminates al) ad-
Jjustments to provide a lower ¢ost of ownership.

Low Coat of Ownership

The combination of an exiremely reliable DMM wi(h complete
electronic calibration and scif-test gives you low cost of ownership.
The proven reliability of the HP 3478A is s0 good that Hewlett-Pack-
ard oflcrs you two additional years of hardware service (Option W 30)
for less than four pereent of the purchase price of the DMM.

Performance

Sclectable speed and resolution provide the right capability for
your measurement. The HP 3478A can perform production tests or
acquire experimental daa at 90 readings/s with 3% digit resolution,
or take 35 readings/s with 130 dB of noise rejection using 4% digits.
The 5% digit mode offers 100 nVdc¢ and 100 u4§1 resolution for precise
measurements, True rms with 300 kHz bandwidth and 4:1 crest fac-
tor provides reliable measurements of ac signals. Fast auloranging
makes the first reading useful and accurate.

Designed for Systems

Switchable front/rear inputs permit flexible system connections.
The Voltmeter Complele output and Externat Trigger input allow
synchronization of the HP 3478A with 2 scanner for fast multiplexed
measurements withou! the delay of software commands. The test pro-
gram can wrile prompt messages or results on (he alphanumeric dis-
play. The operator can respond by pressing the HP 3478A's SRQ key
10 interrupt the controller and start the next test. Built-in sclf-test
capability assures proper operation.

Electronic Calibration

Complets calibration of the HP 3478BA is accomplished without
any internal adjustment or removing the instrument's covers. Either
manually, from the front panel. or automatically over HP-[B, calibra-
tion is fast and easy. Conncct your standards 10 the HP 3478A and,
during calibration. the calibration constants are stored in Lhe

HP 3478A’s non-volatile memory. The result is less calibration error
2nd lower calibralion costs.

Specifications
DC Voltage
Input Charsoteristics
Raximum
Aeading Rewdlation
Ringe 3% dighy 5) digit 44 dight 3% digh
0 my £30.3059 mv 100 n¥ 1y 10,V
300 my 2303098 mv N 10V 100 wv
vy 23.0309%9 V 10 WY 100 wY I'my
K 130309 v 100 o¥ I mv 10 mv
0 Vv =303.099 V [ my 10 my 100 mv

input resistance: 30 mV, 300 mV, 3 V ranges: >10'°Q
310 V. 300 Vranges: 10 M2 1%

Maximum input voltsge (non-destroctive): Hi to Lo: 303 Vrms or
450 V peak: Hi or Lo to Earth Ground: £500 V peak

Measurement accurscy: x(% of reading + number of counts).

Auto zcro ON.
5% Digit Mode
Yoal* «1°C TCai® 28 ¢C
Ranpa 2 Rour 90 Doy 1 Yow
0 my 0.025 + &0 00275 + & 0.035 « 40
300 mV 0004 4 0.005 + 5 0.007 + 5
v 0003+ 2 DO & 2 0.006+ 2
v 0004+ 3 0005 # & 00074 4
300 V 008 ¢+ 2 0005 ¢+ 2 0007+ 2
"Teg 8 the ol \he whers the HP 34784 wes calibraleo. Calibralion

«hould De paﬂonnm with the 1amperatire ol the environmani betwasn 20°C and 30°C. 24 hour
srCuraCy relative 10 cailbralion stendards.

4'4 and 3 digit mode: accuracy is (he same as 5% digit mode for %
of reading; use 1 count for number of counts on all ranges except 30
mV, use 4 counts.

www.hparchive.com



Temperature coefficient; 0° to 55°C, 5'4 digils. auto zero ON. %(%

of reading + number of counts)/°C

Measurement accuracy: (% of reading + number of counts).
Auto zero ON. 5% digit display. 4-wire ohms.

93

Range Tomperaturs Coafliclent Teg- e 1°C Top 2 8°C |
30 my 00028 r 50 Rangs 24 Hour 90 Doy 1Yar |
30 my 00008193 00 0023 135 0.027 ¢ 4] 0034 ¢ al
. : . . + 011 o0l + 2
30 ¥ 0.0004 3 005 3IMD 00052+ 2 0011 + 2 0016+ 2
Nol | 4B h 1 kD imb L 30 M2 0036 + 2 0.066 + 2 0078+ 2
oise rejection: in wit imbalance in Lo lead: ac rejection
for $0. 60 Hz & 0.1%. Auto zero ON. Current Through Unknown
| Ronge | 300 | 3000 | 3@ 0@ | 00k | 3M3 | 30Me
= » & [Corent | 1ma | 1ma | 1ma 1004 [ 204 Fub [ 10004
Display NMR ECMR CMR DG C
5% 4 80 150 140 urrent
1Y dl}g: 5 130 140 Input Charscteristics
3% digits 0 0 140 Maximum
. Reading Resolution
Maximum Reading Rates (readings/s.) fange (84 Dight) 8% Diglt 4% Digh 3% Dight
Line Auto Zaro Resolution 306 mA =303.099 mA 1A 10 4A 100 44
Frequency wnd Displey | 3% digha 0% digis 54 digits 34 - 3030988 10 44 100 s | ma
off %0 2% 24 Maximum Input (non-destructive): 3 A from <250 V source: fuse
60 Hx 0On 60 2 23 protected.
o 85 30 kW) Measurement accuracy: +(% of reading + number of counts).
50 Hr On 0 17 19 Auto zero ON. 54 digit display.
Tow: = 5:C
AC Voltage (truc rms) Racge 90 Days Year
Input Characteristics 300 mh IRE 015+ 80
Wl IA(hA) 014+ 6 o 6
n'.’.:ﬂ:.'" Rusdution 3A(>14) 10 +30 10 430
Range (3% Digit) 5% Oigit 4% Bigit 3% Dight Maximum burden at tull scale: } V (3 A range). 0.1 V (0.3 A range)
300 mv 303,059 mV 1,V 10 2V 100 4V i
3y 303099 V 10V 100 2 I my AC Current (iruc rms responding)
Y 30.309%9 V 100 4V i my 10 mv Input Characteristics
300 Vv 303.009 V tmV 10 mV 100 mv
Maxjmum
Reading Retolution
Input 1mpodnnce‘. | MQ % 1% shunted by <60 pF Range % Digh) 5% Digh 48 Digh 3% Digit
Maximum Input Voltsge (non-desiructive): 0 202,099 MA " 0t 0
Hi 1o Low: 303 Vrms or 450 V peak 34 303099 A 10 100 ]n“:‘
Hi or Lo to Earth Ground: =500 V peak . 2 e
Measurement accurscy: =(% of reading + number of counts). Maximum Input: (non-destructive): 3 A from <250 V source: luse
protecled.

Auto zero ON. 5% digit display. Accuracy is specified for sinewave
inputs only, >10% full scalc.

1 Year, Tgae +5°C

Measurement sccuracy: =(% of reading + number of counts).
Auto zero ON. 5% digit display. Aceuracy is specified for sinewave
inpults only. >10% of full scale.
1 Year, T e +5°C

Rargnr

Frequancy 300 m¥ vV 00V Ranges
20:50 H1 114+ 163 112+ 102 118 + 102 Frequency 300 mA 14
50-100 Hz 046 + 163 046+ 103 0.50 + 102 20-50 R 154 ¢+ 162 224+ 163

100 Hz-20 kN2 020+ 120 020+ 70 024+ 10 501 ke 081+ 183 1.50 + 163
20-50 kK2 038 4 205 026+ 140 0.42 + 140 1110 Ktz 0724163 142 + 163
50-100 kM2 1.20 « 840 087+ 780 098 + 780 10 k-20 k2 086 + 163 156 + 163
100-300 kHa 10.1 « 3220 (30 V range only) Maximum burden at (ull scale: | V RMS (3A range)

rest factor: >4:1 at full scale General
e Operating tempearsture 0 10 55°C

Common mode rejection: with | k2 imbalance in Lo lead. >70 dB.
al 60 Hz

Maximum reeding rates: 3% or 4% digits, 1.4 readings/s; 5% digils,
1.0 readings/s. First reading is correct within 70 countls of final value
when triggered coincident with step input. Add 0.6 seconds for each
range change.

Resistance (2-wire Q. 4-wire i7)
Input Charscteristics

Maximum
MIH‘ m
Rangs (8 Digit) 5% Digit 44 Oigit 34 Digit
00 30.3099 2 100 .2 | mQ 10 0
3000 208,099 0 L m 10 m 100 @
I 3,030 32 10 mQ 100 mi} 19
3014 30.3099 k2 100 m@ 10 100
3004 303099 2 19 109 1009
IMD 3.08099 M 100 1009 15
30M0 30.3099 0 1000 L 10 42

Input protection (non destruclive): Hi to Lo: 350 V peak; Hior Lo

to Earth Ground: =500 V peak.

Humidity range 95% R.H., 0 to 40°C

Power ac linc 48 10 440 Hz: 86 to 250 V, 25 VA max.

8ize 102 mm H x 215 mm W x 356 mm D (47 x 8* x (4*);

3% in. H without feet.

Weight 3 kg (6.5 Ib)

HP-IB Interface Functions SHI, AH1, TS, TEO, L4, LEO, SR1,
RLI1, PPO, DCI, DTI, CO

Ordering Information Price
HP 3478A Multimeter
Choose one power option (no charge):
Opt 315 100 V. 50 Hz: Opt 335220 V, 50 Hz $0
Opt 316 100 V, 60 Hz: Opt 336 220 V, 60 Hz $0
Opt 325 120 V, 50 Hz; Opt 345 240 V, S0 Hz $0
Opt 326 120V, 60 Hz; Opt 346 240V, 60 Hz 30
Opt W30 extended repair service. See page 723. +8§35
Opt 907 Front Handle Kit (5061-0088)
Opt 908 Rack Mount Kit (5061-0072)
Opt 910 Exira Manuals (03478-90008 and +$22

(03478-90009)
P For same-gay shipment, call HP DIRECT at 800-538-8787

www.hparchive.com

$995 ‘W

+$51 B
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DIGITAL MULTIMETERS

612 to 32 Diglit HP-IB DMM with High Stability

HP 3456A

e Up to 330 readings per second
s 100 nanovolt resolution

Description

This fully guarded. integrating Digital Multimeter is designed lor
bench or systems. The HP Mode! 3456A measures dc. true RMS ac
voltage and resistance.

Mecasurement speed and accuracy can be enhanced for a specific
applicalion, using the HP 3456A°s seleclable jnlegration time (up lo
100 power line cycles). An operator can sclect up 10 330 read-
ings/sccond for high speed bursts ar one reading cvery filteen minutes
for periodic mcasurements. Resolution of 100 nanovolts at 48 read-
ings/second (6% digits) 1o 10 microvolt resolution at 330 readings per
second (3% or 4% digits) can be selected.

With good repeatability and 100 nanovoll sensilivity. accuracy on
the 1cn voll range is £0.0008% +2 couvnts over a 24-hour period al
23°C =1 °C.

Four full-scale. true rms ac voltage ranges are provided, with read-
ing speeds up 10 12 rcadings per second over a 10 Hz (o 250 kHz
lrequency range. Best accuracy is 0.05%. Crest faclor is greater than
seven at full scale.

With the HP 3456A's program memory and rcading storage capa-
bility. the HP 3456A can 1ake measurements and store them while a
computer performs some otber task.

Another system feature of the HP 3456A is its hardwure scanner
advance capabilily for scanned or multiplexed system applications.
As soon as the HP 3456A°s mcasurement cycle is complete. a TTL
signa) is available 10 Irigger a varicly of switching instruments.

Specifications
DC Voltage
Maximum Maximum
Readirg Resolution Inpart Input
Rangs (32 dgh) 6/ dgh  S/digh  Ohdigt  Resistance  Voltags
0)Y 119999V 100 2V 1V 10 ¥ 2107 £1000 Y
10V 1199V 1 10 100 4V 101 ¢ peak
00V 11993V 10wV 100 gV | mv 21079 0
1000V 2999V 100 WV ) mV 1omy 10 MR s 5%
10000V 1000.00 V 1y 10mv 100my 10 M2 . 5%

Mepsurement accuracy: = (% of reading + number of counts).

24 hour: 23°C ¢1°C 90 daye: 23°C .5°C 1 yoar: 23°C -5°C

8% digh | 6nmd % aun—l Shdigt | Ghaigh | 6hdigh

RANGE | (210PLO) (1#LL) (>10 PLC) (1AL [(-=10PC)| (PG

01V | 0022424 00022 +32|D0026 ¢ 26 0.0007 4 32 | 0.0034 + 24 0,035 + 32

1OV 00009 + & 00012+ 500006+ & 000171 5|00028+ 4 00025+ 5

100V [0.0008 + 2 0001 ¢ 3[00015+ 2 00016+ 3[00023+ 2 00024+ 3

1000V |0001) ¢+ 3 00014+ & (00018~ 3 0.0019+ 4[00026+ 3 00027 + 4

10000V (00011 + 2 00033+ 3[00016> 2 00017+ 3[00024+ 2 00025+ 3
'Add 02 (w )‘ % (0 % of reading.

1000

AC RMS Voltage (AC, AC + DC)

Magimum Magmom

Reading Resolution Inpust (aput

fange (5% digit)y 6% digh Shodigit 4% digh  Impedante Voltage
10V L1939V 1V 10 oV 100,V ] M -5% 1000V

shunted by paak
100V 11939 Y 10 100 u¥ | my <90 pF (00 V rms)
10000V 11959Y 100V 1 my 10 mv 10° vHZ
10000 V 700.00 ¥ | my 10 my 100 my

e 100 mjcro-ohm 1o 1.0 gigaohm

Measurement accurscy: (% of reading + number of counts).
90 days: 23°C  §°C

1

Intsgration Time Fraquency (n H2

In Power Line Fittar Off— | 400-200 | 20 to 50k |50k 10 100 | ‘100K to 250k
Cycles 10020 20033 30-20k | 20k to 30k |50k to 100k | '100k to 250k
=1~ (6 Digit)* &) » 450 35+500 J.07 +730).07 #1700 | 55 . 2000 | 5.0 ¢ 6500
1+ (5 Digit) A8+ 90| 6+ 53 (.0BF 7Y| N84 17356 23| 50+ 653
01~ (4Dgt) |5+ 0| A¢ 7 [13+ 9|23+ 19|61+ 31| 51+ 6

'Frequencies > 100 kHz are spacitied for 1.0 V &nd 10 V 1anges oy,
integration time in power fine cyces (PLC) For 54 digits, mullipty counts by 0.3, For 4' algits,
muhlipty counts by 0.01.

Resistance (2 WQ, 4 WQ, 2 WOCQ. 4 WOC)

Marimum Current

Ruading Resolution Theough

Range (54 digh) 6% dight 5% dight 45 digh Unkaown
1002 11899 0 100 0 ] 10 mn | ma
1K 1199.99 @ 1 mf? 10 md 100 mi 1 mA
10 k2 1) 9999 k0 10 mo )00 m) 10 100 ub
100 k0 119 993 kit 100 il 1Q 109 % uh
1 M 1199.99 i@ 149 104 1000 5pd
10 M 1).9299 M 100 1000 | k2 500 nk

100 M2 119999 Ma 1002 1k 1040 <500 ad!

{160 1000.00 M2 L 10 2 100 i <500 04!

'Ohms s0urce i B S00 NA curreni source in parailel with a 10 MQ resisisnce.
Measurement acouracy: + (% of reading + number of counls).

24 theour: 23°C 2 }°C 90 days 23°C :8°C
RANGE | 8% diglt {210 PLC) 6% dight (1 PLL) | 6% digit (210 PLC) 6% digit (1 PLE)
100 2 0,003 + 24 0.003 : 32 0004 « 24 0004 + 32
[§3H 0002¢ 4 0003+ 5 0003+ 4 0004+ §
1040 0002+ 4 0003+ 5 0.003 + 4 0004+ &
100 kD 0002+ 2 0003+ 3 0.003+ 2 0004 + 3
[ Mg 0006 + 2 0006 + 3 0007 + 2 0007+ 3 |
10 Mt 0041 ¢+ 2 0041 - 3 0.042 ¢ 2 0042 + 3
100 Mg 13+ 1 13+ 1 18+ 1 184 1
| G Ite | 1+ 1 6+ 1 164 1
Ratio

Type: dc/dc. ac/dc, or (ac + dc)/dc
Method: 4-wirc with Volils Lo inpul common
Signal Voliage

Ratio = -
40 = Ref M Voltage—-Refl Lo Voltage
Reading Rate
Rutes(rdgs/ second)
Integration Time In Auto Lsro OH Auto Zero On
Powet Line Cycles
{PLL) & Hz 30 H2 80 H 50 Hz
0.01 (4% digit) 130 20 210 180
0.10 (5% digt) 210 180 120 100
1.00 (6% digit) 4 Ly 25 20
10.00 (6% digit) 5.8 48 29 24
100 00 (6% digit) 57 4 2 2
Memory

ReadIng store: Store up 10 150 readings.
Program memory: can cxccute an internal program which controls
instrumcni configuration and measurement scquence.

General

Operating temperature: 0 t0 50°C

Humidity Range: 95% R.H., 010 40°C

Power: 100/120/220/240 V +5%, —10%. 48 Hz 10 400 Hz linc oper-
ation. 45 VA max,

Stze: 88.9 H x 425.5 W x $27.1 D (3%~ x 16% * x 20%")

Weight: nct, 10.49 kg (23.13 1b.); shipping, 13.35 kg (29.38 1b.)

Ordering Information Price
HP 3456A digital volimeter $5695
Op1 050: Noise rejection for 50 Hz $0
Opt 060: Noise rejection for 60 Hz $0
Opt W30: 1 year hardware support. Sec page 723. +$120

www.hparchive.com



o 5'%4/6%-dIgit DVM with auto cal
¢ High speed 3': diglt system voltmeter

Sagn

SYSTEMS

HP 3437A

HP 3455A

HP 3437A Multimeter

The Hewlett-Packard 3437A System Volimeter is desigred lor sys-
tems. It is a 3%-digit. high-speed d¢ voltmeter with sample and hold.
The standard uvnit measures dec volts, provides trigger delay, bursi
reading capability and Hewlett-Packard Interface Bus (HP-1B).

There are three de floating input ranges: 0.1V, 1.0V and 10.0V full
scale with a maximum display of *1998.” Sample and Hold allow the
HP 3437A 10 be an instantaneous rcading voltmetes. The trigger de-
lay can be set from 0.1us 10 1.0 second and the number of readings
can be sct from 0 10 9999 readings.

Specifications

Siatic Accuracy (90 days, 23°C +5°C)
10 V range: +(0.05% of reading 1.6 counts).

Static accuracy temperature coefficient (0°C-50°C):
+(0.002% reading +0.05 connts) /°C.

Input Characteristics
10 V range: R = | M2 £20%; C<75 pF.
Maximum input voitage high to low on all ranges: < +30 V peak.
Maximum voltage tow to chassis: 42 V peak.
Maximum reading rate (remote, N Rdgs. >1, and a zero delay
listener)
A8CII: 3600 rcadings/s.
Packed: 5700 readings/s.
Input Bandwidth (3 dB) 1V and 10 V range: | 0 MHz

General

Opersting temperature: 0 1o 55°C.

8torage tempersture: —40°C o 75°C.

Humidity range: <95% R.H., 0°C t0 40°C.

Power: 100 V, 120 V, 220 V, 240 V +5%, —10%. 48 Hz 10 440 Hz
line operation, <42 VA.

Size: 889 H x 212.7 W x 527.1 mm D (3%~ x 8% ~ x 20%~).
Weight: nel. 5.6 kg (12 Ib 4 0z). Shipping, 7.6 kg (16 1b 12 0z).

Ordering information Price
HP 3437A System Volimeter $4395
Opt W30 extended repair service. See page 723. +$95

DIGITAL MULTIMETERS

System Digital Muitimeters
HP 3437A, 3455A

HP 3455A Muitimeter

Hewlett-Packard's 3455A Digital Volumeter is a 5% 10 6%-digit
integrating voltmeter for bench or systems applications. The siandard
instrument measures de volls, ac volts, and resistance. HP-1B and
auto or manual ranging are also standard.

DC mecasurements can be made with up to 12V sensitivity. Ohms
measurements are made with either a 2-wirc and 4-wire mode. The
high resolution (6%2-digit) mode gives dc and ohms measurements
with greater than | part per million resolution. The standard (rue rms
ac 10 d¢ converter measures sinusoid and complex signals with crest
factors up to 7:1 at full seale from 30 Hz 10 1 M Hz.

Specifications

DC Volitage

Accuracy s (% of reading + counts), 6'; digit mode
24 hry: 23°C , 1°C
Range 24 Hn, %0 Dayn
1V 0003 ¢4 0006 +4
W0V 0.002 ¢ 3 0005 + 3
100 & 1000V 0.004 + 3 0.007 + 3

Input resistance: 0.1 V through 10 V range: >10'° ohms. 100 V 2nd
1000 V range: 10 megobm +0.1% with Auto Cal. “off.”

Maximum input voltsge: High 1o low input tcrminals: =1000 V
peak; Guard 10 chassis: 2500 V peak; Guard (o low terminal: =200 V

peak,
NMR at 5D or 60 Hz +0.1%: >60 dB.
ECMR with 1 k2 unbalance in low lead at d¢c: > 160dB

ac volisge (rms converter)
Input impedance
Froot terminals: 2 MQ + 1% shunted by less than 100 pf.
Rear terminals: 2 MQ +1% shunted by less than 75 pf.
Maximum Input voltage
High 10 Jow terminals: =+ 1000 volts peak. 10’ VHz max.
Guard to chassis: £500 V peak: Guard (o low terminal: %200 V

Crest 'factor: 7:1 at full scale.
Accuracy: |+ % of reading + counts) (ac coupled)

300 Hz to
Fo ¥ N o P W | 0wE | 50k
WH b o to to 16
xY 20 kHr 100 kHz 250 iz 500 KHx 1 MHz
90 days
23°C . 5°C 0.05 + 50 050 4 100 2.00 + 2%0 5004 500 | 6.00 + 3100
Reslistance

Accuracy + (% of rcading + counts) 4-wire, 6'h digit modc

A hourx: 23°C + 1°C

fange 24 Hours 90 Dayy
12 00025 + & 00035+ 5
10 K 0.0045 + 4 0.0060 ¢+ 5
100 s 0.0020 + 5 0.0035 + 6
1000 4 00120+ 4 0013545
10.000 i 0.1000 ¢ ¢ 01000 ¢ 5
Maximum Readings per S8econd for Remote Operations.
Function 9K 60 Hx
dey 22 A4
Ohms 11 12
acy (rms) R} 1.3
Fast acV (rms) 12 13

General

Power: 100V, 120V, 240 V +5% —10%, 48-400 Hz; <60 VA.
Size: §8.9 H x 425.5 W x 527.1 mm D (3.5" x 16.75" x 20,75*).
Welght: nct. 9.38 kg (20.7 Ib): shipping. 11.8 kg (26 Ib).

Ordering Information Price
HP 34554 Digital Voltmeter $7295
Opt 001 average converter -$97
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DIGITAL MULTIMETERS

High Performance 5% to 3'2 Digit Bench DMM

HP 3468A/B

o Flve functions
s Electronlc cslibration
e 5% to 3% digits

Description
The HP Models 3468A /B are autoranging 5' 10 3% digit DMM:s,
with the five functions of dc volts, true RMS a¢ volts, 2- and 4-wirc
ohms, dc current and true RMS ac current. They are low-cost, highly
reliable DMMs which can be completely calibrated electronically, ¢i-
ther manually from the front panel or remotely in an sutomatic cali-
bration system, Remote calibration is made possible by the buslt-in
HP-1L (Hewlett-Packard Interface Loop) interface which provides
complele programmability of functions, ranges and modifiers.

The HP 3468A comes in a streamlined portable package with 2
handte for convenient carrying, whereas the HP 3468B comes in 2
piastic system case for easy rack mounting. Both are available with g
rechargeable battery and battery charging circuitry for portable mea-
surcments.

High Performance

The HP 3468A /B have 5 funciions with selectable 5%, 4% or 3%
digit resolution. DC and troe RMS ac voltage measurements are pro-
vided from 0.3 volt (ull scale range with | 4V sensitivily up to 300
volts. The bandwidth of the true RMS ac converter is from 20 Hz to
100 kHz on all ranges and up to 300 kHz on the 30 V range. Either 2
or 4-wir¢ ohms measurements can be selected with a maximum range
of 30 M. Both dc and truc RMS ac current capability is provided up
to 3 A. All functions on the HP 3468A /B incorporate ast aulorang-
ing. The HP 3468BA /B use an integrating analog to digital conversion
techrique for high noise rejeciion. The selectable 3%, 4% ar 5% digits
of resolution allows flexibility for choosing speed ofr noise rejection.

Electronic Calibration

Complete calibration of the HP 3468A/B is done electronically,
either manually from the front panel or remotely in an automatic cali-
bration system. There are no internal adjustments necessary. Com-
plete calibration of all funciions is done withoul removal of the
instrument's covers, thus saving valuable time and reducing cost. The
calibration procedure for the HP 3468A /B involves connecting a ezli-
bration standard to the snpul. then pressing three keystrokes to store
one calibration constant in CMOS RAM for cach range 2nd function.

HP 3468B

When the HP 3468A /B make & measurement, each reading is cor-
recled acoording to the calibration constants that have been stored.
The interngl CMOS RAM used in the HP 3468A /B is powered by a
lithium battery 10 creale a non-volatile memory capable of holding
the calibration constants for more than ten years.

Battery

The optional battery pack includes a rechargeable batiery and the
battery charger circuitry for up to five haurs of continuous measure-
menis.

Specifications
DC Voltage
Input Charscteristics
Maximem
Reading Raschtion
Rangs (3% digh) X digit 44 digtt W dgh
03y »0.301006 v 1wy 10wV 100 &V
av £ 201000V 104V 100 4V U my
0V « 301000 v 100 v 1 mv 10 mv
300V 2 300000V \mv 10 mv 100 m¥

Input resistance: 0.3 V, 3 V ranges: >0 Q
30 V, 300 V ranges: 10 MQ 1%
Maximum Input voitage (non-destructive)
Hi to Lo: 30} Vems or 450 V peak
Hi or Lo to Earth Ground: £500 V peak
Messurement acecuracy: (% of reading + number of counts),
Auto zero ON. $% digits,

Teaise1°C TCai*=3'C
Range % Hour 90 Day 1 Year
b3y 0005 +4 0.009+5 002 +5
3V 0.0035 ¢ 2 0.0072 + 2 00181 » 2
30y 0005 ¢3 0008 + 3 002 i3
00V 00055 + 2 0009+ 2 002 +2
“TCal '8 1he lomper of It pavi whard the 3468A/8 wes cafibraled, Calibration
$hould be performed with the 0 ol \he b 20°C 8na 30°C.
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Temperature coefficient: 0°C 1o 55°C, 5% digits, auto 2ero ON.
= (% of reading + number of counts)/°C.

Range Temparatura Coefficlent
03V, 30V 00008+ 05
Iv.300V 0.0007 + 0.05

Noise rejectlon: in dB, with | k2 imbalance in Lo lead. AC rejection
for 50, 60 Hz =0.1%. Auto zero ON,

AC i [
Divplay NNR ECR | CMR
5% digis 8 150 140
1 dighs 58 1% 140
34 dighs 0 10 140

Maximum reading rate with HP-41CV: 2 readings/second.

Resistance (2-wire Q. 4-wire 1)

Input Cheracteristics
Maximum
Rasding Resolution
Rangs (%4 dight) 5% digh W aght 3% dight
300 2 301000 0 }mi 10 m0 100 m
) ] 301000 0 10ma 100 m 10
0o 301000 4 100 mQ K] 104
300 301 000 12 ip 102 100 2
3 M 3.01000 MO 100 1000 1@
30 M2 30 1000 M 1000 [ @ 10 k

Input protection (non-destructive). 350 V peak.
Measurement scouracy: =(% of reading + number of counts). Auto
zero ON. 5% digit display. 4-wire ohms.

Tegt e1°C Tea® +53°C
Range 24 Howt 90 Day 1 Your
300 ¢ 0.0045 + & 0012 +4 0017 +5
3 k0-300 k0 00035 + 2 0011 +2 0016 + 2
kL] 00052 + 2 0011 ¢ 2 0016 + 2
30 W 0036 42 0.066 4 2 0.078 + 2

Curvent Through Unknown

Range an0a 3 30 300 14 ImMd 30 M0
Cyrrent 1 mA | mA 100 pA 10 wA 1A 100 4R

Maximum open circuit voltage: 6.5 V

AC Voltage (1cuc RMS responding)

Input Charscteristics
Maximam
Reading . Resolgtion
Rangs (%% digh) 8% digit 4% digh M dight
03V 0301000V 14V 10 v 100 wV
kA 301000 v 10V 100 v | mV
0V 30.1000 V 100 2V 1 my 10 mv
00V 301.000V L my 10 mv 100 mv

Input impedance: | MQ = (% shunted by <60 pF.

Maximum Input voltage (non-destructive): 301 Vrmsor 450 V peak.
Meassurement sccursoy: (% of rcading + number of counts) Aulo
zero ON. 5V digit display. Accuracy is specified for sinewave inputs
only, >10% of full scale.

1 Year, Tc!_l +5°C

Rangss
Frequency 0.3y v v 300 v
2050 iz 114 + 163 104 + 102 1.18 4102
50-100 Kz 045 + 163 046 + 103 05 +102
100 H2-20 kHx 0.29 +163 02% ¢+ 102 0334102
20-50 kHr 0.56 + 287 041+ 180 0.55 ¢ 180
50-100 k2 1.74 + 882 105 - 825 126+ 825
100 k-300 kHz 10} + 3720
(30 V range only)

Crest factor: >4:) at full scale.

DC Current
input Characteristics
Maatmum
Reading Resolution
Range (5% dight) 5% digh 4% dight 3% digh
Y} = 301000 A 10 44 100 w4 I ma

97

Maximum input (non-destruclive): 3 A from <250 V source: fuse
protected.

Measurement accuracy: (% of reading + number of counts). Auto
zero ON. 5% digit display.

Tca 2$°C
Range 90 Denn 1 Year
IA <1 A Input 0144 6 017+ ¢
3A 51 A Ingut 10 ¢+ 10 +30
AC Current (truc RMS responding)
Input Characteristics
Maximum
Resding Resolation
Range (5% digt) 34 digit 4% digh 3k dight
0.3A 0.301000 A 1 yA 10 uh 100 wA
3 301000 A 10 pA 100 pA | ma

Maximum input (non-destructive): 3 A from <250 V source; fuse
protecied.

Measurement accuracy: +(% of reading + number of counts). Auto
zero ON. 5% digit display. Accuracy specified for sinewave inputs
only. >10% of (ull scale.

1 Year, TCal +5°C

Ranges
Frequency 034 kR Y
20-30 k2 1774183 25 + 183
$0-1 khx 11 +163 18 418
1 %10 khz 1.0 +163 17 4183
10 k-20 hHz 1.14 + 163 1841163

General Information

Opersting temnperature: 0 10 55°C

Humidity range: 95% RH, 0 10 40°C

Power: ac line 48 (o 440 Hz, 86 10 250 V, (sce configuration)
Battery: (Opt 001) Rechargeable dead-acid; minimum continuous op-
cration for 5 hours at 25°C; recharge time is 16 hours with HP
3468A/B off and 36 hours with HP 346BA /B on.

Size: HP 3468A:98.4 H x 238.1 W x 276.2 mm D (3.88" x 9.38" x
10.887). 3468B: 89 H x 2)3 W x 275 mm D (wilhoul feet). 3.57 x
8.387 x 10.83".

Weight: HP 3468A/B—2.1 kg (4.63 1b); HP 3468A/B wilk Opt
001—3.1 kg (6.83 Ib).

Configuration order one power and frequency option at no charge
from below.

Opt 315 100 V. 50 Hz; Opt 335220 V, S0 Hz

Opt 316 100 V, 60 Hz; Opt 336 220 V. 60 Hz

Opt 325 120 V, 50 Hz: Opt 345240 V_ 50 Hz

Opt 326 120 V., 60 Hz; Opt 346 240 V, 60 Hz

Ordering Information Price
HP 3468A DMM in Streamlined Portable Case with

HP-IL and test prabes,

HP 34688 DMM in Rack and Siack Casc with HP-1L

and test probes.

Options and Accessorles

HP 3468A /B Option W30, add 3 year Extended Hard- $25
ware Support

HP 3468A/B Option 001, add Rechargeable Batlery $182
Pack

HP 3468B Option 401, add Side Handle Kit 845
(HP P/N 5061-1171)

HP 3468B Option 907, add Front Handle Kit $65
(HP P/N 5061-1170)

HP 3468B Optioa 908, add Rackmount Kil for a $60
Single [nstrument (HP P/N $060-0173)

HP P/N 5060-0174 Rackmount Kit for rack mounting $87.50

two instruments side-by-side
4B For same day shipment, call HP DIRECT 800-538-8787.

www.hparchive.com
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DIGITAL MULTIMETERS

Bench, Genera!l Purpose and Wide Bandwidth
HP 3466A/3400A

R
‘e
.
4
HP 34B6A
RP 340CA
HP Model 3466A

The HP 3466A is a 4 ‘4 digit autoranging multimeter offering six
functions ACV, DCV, ACI, DCI, Ohms. and Diede Test. ACV and
ACI measurements ase true rms with selectable ac or de coupling.
Available with rechargeable batteries or ac power only, it offers |
pvolt and 1 mOhm sensitivity with zero adjusiment on the lowest
ranges to corapensate for external offscts.

Specifications
DC Voltage
Range Maximum | Accu : 1 year. 15 to 30 doa. (o
Display +(% of reading + § of counts)
20 mV +19.999 005 +3
200 mV £199.99 0.04 +2
2V +1.9999 003 +1
20V =19.999 0.03 +1
200V +199.99 0.035 + 1
1200 V +1199.9 0.035 + [, <700 V inpul
1200 V =1199.9 0.055 + 1 >700 V inpul
AC Voltage (true-rms responding, true-rms calibrated)
Frequency Accuracy: 1 year. 15 to 30 deg. C
Range +(% of reading + # counts)
2016 30 Hz 2 +50
J0to S0 Hz )+ 30
50 Hz o 10 kHz 0.3+ 20
10 10 20 kHz 1 +40
2010 100 kHz 2+ 150

Maximum Input: (ac+dc)V:x 1200 Vdc, 1700 V (dc + peak ac):
acV: £600 V de.1700V (peak ac + de); 107 valt-Hz max.
Crest Factor: 4:( at full scale.

Resistance
Ranges: 20 Ohm 10 20 MOhm in 7 ranges
Input Protection: 250V or 350V (dc + peak ac).

Range Accuracy: 1year. 15 to 30 deg. C J
=(% of reading + # counts)
20 10 200 Ohm 0.08 + 2
2 XOhm Lo 200 kOhm 0.0+ 1
2000 kOhm 004 + 1
20 MOhm 0.15+ 1
Current

Maxjmum Input: current: 2 A (fused protected). Voltage: 250 V
DC Current

RAsnge

Accuracy: { year. 15 to 30 deg. C
= (% reading + # counts)

200 pA, 2mA, 20mA 0.07 + 2
200 mA 0.15+2
2000 mA 05 +2

AC Current
Range Frequency Accursacy: 1 year.
15 to 30 deg.C
+{% reading + § counts)

200 uA 10200 mA |20 10 30 Hz 20+ 50
i 30 Hz 10 I0 kHz 0.9 + 35
izooo mA 20 10 30 Hz 2.0 + 50

30Hz 0 10 kHz 1.2 + 20
Ordering Information Price

HP 3466A Digital Multimeter. Standard configuration 31250
in a streamlined portgble case wilh handle, ac line pow-
cr, batteries and charger. and test leads.
Opt 001 sireamlined portable case, ac line power only -$75
Opt 002 Rack and Stack case, ac line power only. -$10

(Rack mount kit nol included.)
‘2 For same-day shipment, call HP DIRECT at 800-538-8787.

HP Model 3400A

The HP 3400A is a true rms analog voltmeter. Six-decade frequen-
cy coverage makes the HP 3400A extremely flexiblce for audio and RF
measurements up Lo 10 MHz and permils the measusement of broad-
band noise and fast riselime pulses.

Pulses or other non-sinusoids with crest factors vp to 10:1 can be
measured full scale. Plots of measured dala and higher resolution
measurements can be produced by connecting a dmm (0 the conve-
nienl rear-panel de output which produces a linear 0 to | volt output
proportional 1o the meier deflection.

Specifications

Voltage Range: | mV o 300 V full scale, )2 ranges.

dB Range: —72 10 + 523Bm (0 dBm = | mW into 600 Ohm).
Frequency range: 10 Hz 10 10 MHz.

Response: responds the rms value (healing value) of the input signal
for all waveforms.

Meter accuracy: % of full scale (20 10 30 deg C)*

10 Hx 50 Hz 1 MHz 2 MHz 3 MHz 10 MHx
[ s% | 1% | 2% | 3% | s% |

AC to DC converter accuracy: % of full scale (20 1o 30 deg. C)

10Hz  S0Hx  1MHz  2MHz  3MHz 10 MKz
% | orse [ 2% | 3% | % |
* 1C: 0. 4% trom 0 1o 20 and 30 10 55 deg.C

Crest Factor: (ratio ol peak to rms amplitude of inpul signal): 10:] at
full scate.

Input Impedance: from 0.001 10 0.3V range: 10 MOhm shunted by
<50 pF. 1.0 10 300 V range: 10 MOhm shunted by < 20 pF, ac cou-
pled input.

Output: negative } V de into open circuit at [ull scale deflection, pro-
portional to meter deflection from 10 1o 100% of lull scale. | mA
maximum; nominal source impedance is | kOhm. Outpul noisc is
<imV rms.

Accessories furnished: 10110A adapler, BNC 10 dual banana jack

Ordering Information Price

HP 3400A RMS Voltmeter $2195
Opt 001 expands the dB scale by placing it on the top +$60
of the meter.

Rear terminals in parallel with fron( tlerminals and
hnear tog scale uppermest on ¢he meter faccare avail-
able on specia! order.

Opt 508 cx1cnds range 1o 20 MHz

+$200

www.hparchive.com
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HP 34118A

HP 34301A RF Detector Probe

This probe detects high frequency signals for voltage measure-
ments. The probe can be used with any dmm having a 10 M Q input.
Bandwidth: 100 kHz - 700 MHz
Voltage range: 0.25 V - 50 Vrms
Accuracy: 100 kHz - 500 MHz, =) dB

500 MHz - 700 MHz. +3dB

tnput capacitance: approx. 5 pF
Maximum ac input: 50 Vrms
Transter ratio: | Vdc output for { Vrms input

HP 34302A Clamp-on AC/DC Current Probe

A clamp-on probe used for measuring ground currenis, power sup-
ply ripple, or current distribution in systems. This probe allows you 1o
measure ac, dc and ac+dc currents without breaking the circuit.
Ranges: + 10 A dcor 10 A ac

= 100 A dcor 100 A ac
Frequency response: dc (o | kHz
Recoammended load: >3.0k
Rated output; = 1.0 Vdcat 10 A
+}O0Vdcal100A

Aperture size: 19 mm
Accuracy: +2% of rated oulpul

HP 34300A 40 kv AC/DC High Voltage Probe
A probe for usc with any dmm having an input resistance of 10 M Q.
Maximum input (at sea level): 40 kV (d¢ + peak ac). derated 1% of
voitage rating per 100 melers in risc [rom sea level.
Voitage division ratio: 1000:!
Bandwidth: dc 1o 300 Hz
Input resistance: | G Q0
Division ratio accuracy: +2% (DC. 1000:). 10 M ) termination)

HP 11080A Surface Mount Device Test Probe

Dcsigned for SMD testing, tbe tweezer design of this probe pro-
vides an casy method to access and measure SMD resislive ne(works.
Nol to be used over 42 volis peak.

R
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Accessories |98
Probes, Test Leads
»3%
&
&
-
HP 11059A f‘;
i
i3 w«m“wvmwm@
HP 34303A Temperature Probe
Temperature measurements ase read directly in degrees C or F on
dmm’s having 8 minimum input impedance of 10 k 2, The probe is 2
temperature-10-vollage transducer with 4 forward-biased diode pro-
viding calibrated linear output. A standard dual banana plug output
connector provides universal connection todmm’'s. A 9 volt battery is
required for operation and is not included.
Temperature range: —58° 10 302 °F:
-50° 10150 °C
Output: I0 mV/° Cor °F
Resolution: 0.01 °C or °F
Accuracy: +3.0°F:x1.7°C
HP 11059A Kelvin Probe Set
Works with any dmm with 4-wire ohms. Circuit connection is per-
formed with 1wo gold-plaled flat tweezers with specia) geipping sur-
faces to ensure precise contaet (o the components being measured. An
alligator clip and lead are pravided for either grounding or guarding.
Instrument conneclion is through banana plugs. Not 10 be used over
42 volts peak.
Ordering Information Price
HP 11002A Test Leads (banana - alligator) $22
HP 11003A Test Leads (banans - alligator & probe) $22
HP 11053A Low Thermal Lug-Lug Jumper Set $29
HP 11058A Low Thermal Banana-Banana Jumper Set $29
HP 11059A Kelvin Probe Set W
HP 11060A Surface Mount Device Test Probe $24
HP 110624 Kclvin Clip Set $26
HP 11096B High Frequency Probe $239
HP 11174A Low Thermal Lug-Banana Jumper Set $29
HP 34110A Carrying Case for *» Rack Size Instru- $82
ments
HP 34111A DC tligh Vohage Probe $265
HP 34118A Test Lead Kit $30
HP 34119A High Voltage Probe $130
HP 34300A 40 kV AC/DC High Voltage Probe S90S
HP 3430)A RF Deicector Probe $30FE
HP 34302A Clamp-on AC/DC Current Probe 5250
HP 34303A Tcmperature Probe SL2W

“4E For same day shipment, call HP DIRECT at 800-538-8787.

www.hparchive.com
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DIGITAL MULTIMETERS

3'/2 Digit Handheld Multimeters
HP E2373A, E2377A, E2378A

o Excellent standard feature set
¢ Choice of general purpose or rugged model
e 0.3% or 0.7% basic DCV accuracy

s 3-year standard warranty on all modeis
e 3200 count analog/digital display
e All modeis In stock

MP E2373A, E2377A. and E2378A

E2300 Series Handheld Multimeters
The HP E2300 Series of handheld muitimeters meel the require-

ments of your poriable basic measurement applications. Standard

features on all three models include the following (eatures:

e dc and ac volts, d¢ and ac current, resistance, audible continuity
and dicde test

® Maximum 1 %V dc, 750V rms. 10A

e Sclection of auto-ranging or manual range hold

e Large 3200 count digita! display (samples approx. 2 times/sec.}
with 32-segmenl analog bar (samples approx. 12 umes/sec,)

e Display annunciators for all funciions (except lemperature on
E2377A and E2378A), also for Jow-baticry indication. overload,
range hold and data hold (E2377A and E2378A)

e Built-in Lt stand and three terminal input jacks

® One-year calibration cycle

a Three-year warranty

Three Models to Choose From

The basic HP E2373A multimeter is ideal {or troubleshooting ap-
plications. 1t offers all the standard features listed above, along with a
basic DCV accuracy of 0.7%. Audible continuity and a choice of
autoranging or manual ranging make 1his low-cost meter an excellent
and economical choice.

For morc exacting tasks on the bench or in the field. the HP
E2377A has a basic DCV accuracy of 0.3% and a 1 XHz bandwidth. It
also adds a data hold funciion and a lemperatore function to the solid
featlure set of the HP E2373A. The temperature function is built-in
and can be used with any K-1ype thermocouple probe.

For outside use and rougher applications, the HP E2378A adds
rugged case 10 the feature set and accuracy of the HP E2377A. [t has
all of the same functions and accuracy as thc HP E2377A, and is
encascd in a yellow, splash-proof case.

Refer 10 the comparison chart in the next column to determine
which of (he three models best suits your needs.

E2373A E2377A E2378A
Basic dc accuracy 07% 0.3% 0.3%
Basic ac accwracy 12% 1% 1%
Maxymum ¢ dandwidth 500 Hz 1 kHz ) kHz
Audibie continuity and diode test Yes Yes Yes
Data hold function No Yes Yes
Temperalure function No Yes Yes
tnput protection up to 300 mA range 0.54/250V | 0.547250V | 0.5A/250V
104 range unfused | 15A7250V | 15A/250V
Power supply (alkafine batteries) AA(1.5VIX2Z | AAA(L.5VIx2 | AAA(L.5V)x2
Batery life (mmnimum) 2500h 1000h 1000h

Standard Accessories are Included
All three meters come with alkaline batteries, spare fose(s), operat-
ing manual and test leads.

Always in Stock

All three meter models and their aceessories are always in stock.
Please comtact HP for information on quantily price breaks on orders
of 1wo or mare.

Addltional Accessories

To cxlend the measurement capabilily of your handheid multime-
ler. a variety of accessorics are available. These are described below:
HP E2301A Surface Thermocouple Probe. K-type (-130°C two
260°C; accuracy is greater of £2.2°C or 0.75% of reading.) Note:
musl also order E2303A, Thermocouple Probe Adapter.
HP E2302A Airflow Thermocouple Probe. K-type (for range and ac-
curacy, sec E2301A.) Note: must also order E2303A, Thermocouple
Probe Adapter.
HP E2303A Thermocoupie Prabe Adapler (Uncompensated, banana
10 K-1ype connector.) For use with E2377A or E2378A multimeters
and any K-type thermocouple probe.
HP E2304A Handheld Multimeter Carrying Case (padded, watcr-
resistanl nylon case with 2-zipper closing and inside pockel)
HP E2306A Rcplacement test leads (right angle), 2 pair
For additional multimeter accessories. refer 10 page 99.
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Acceassories tor handheld multimeters

Specifications
23°C =5°C. <80%RH
Accuncy!
Fuaction Range Resolution =(%rdg +number of digits)
E2373A E2377A
E2378A
dc voltage 300 mv 100 pV 05%+2 0.3%+2
v )% 0.7%+1 0.3%+2
30V 10 mv 0.7%41 0.4%+)
300V 100 mV 0.7%+1 0.4%+)
1000V v 0.7%+1 0.4%+)
ac voliage 3v 1mV 1.2%+4 1.0%+3’
30V 10 mv 1.2%+4 1.0%+3’
00V 100 mV 1.2%+4 1.0%+3°
750V v 1.2%+4 1.0%+3*
dc current 30004 100 nA . 1.0%+2
3mh 1 gA . 1.0%42
30 mA 10 A 1.0%+2 1.0%+2
300 mA 100 pA 1.5%+2 1.5%+2
104 10 mA 1.5%+2 1.5%42
ac current 300 pA 100 nA - 20%+5
Ima 1 pA ... 2.0%+5
30 ma 10 uA 2.0%+5 2.0%+5
300 mA 100 uA 2.0%+5 2.0%+5
10A 10 mA 20%+5 2.0%45
Resistance 3000 100mQ 0.7%+2 0.7%+2
3N 1Q 0.7%+1 0.7%+1
30k0 100 0.7%+1 0.7%+1
300% Q 100 2 0.7%+] 0.7%+1
IMQ 1k 1.5%+] 0.7%+1
30M@ 10k 3.0%+1 2.0%+1

Input resistance {do voitage): 300mV range > [000MQ

Temperature test: —20°C to 700°C with 1° resolution (nol
E2373A)

3V range | IMQ
30-1kV ranges 10MQ
Maximum Input: 1,000V dc or 750V ac rms
Continuity check: 3009 range: approx. 20{2 threshold

Diode test: 0.6 mA tesl current, %(3%+2 mV) resolution

1) One diil corresponds 1o L ranga’s resciution
2) 40-500Hx range

101

E2373A E2377A E23784
Size
Height 184mm (6.5) 176mm (6.99%) 186mm (7.4°)
Widih 76mm (3.0°) 80mm (3.15) 89mm (3.4”)
Depth 33mm (1.3°) 45mm (1.4") 45mm (1.4%)
Net weight 0.24%g (0.331b) 0.31kg {0.681b) 0.45kg (0.991b)
Ordering Information Price
HP E2373A Multimeter (1 ca.) $99
(2-5) sosi
(6-9) $94
(10+) $93
HP E2377A Multimeter () ca) $169
(2-5) $164
(6-9) $161
{10+) $159
HP E2378A Multimeter (1 ea.) $189
(2-5) smi
(6-9) $180
{10+) $178
HP E2301A Surface Thermocouple Probe $120
HP E23024 Airflow Thermocouple Probe $75
HP E23D3A Thermocouple Probe Adapter (1 ca.) $12
(2+)

HP E2304A Handheld Multimeter Carrying Case
HP E2305A Replacement Test Leads, 2 pair
X For same-day shipmant, call HP DIRECT 800-538-8787
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ELECTRONIC COUNTERS

General information

The RP 5372's revolutionary Modulation Domaln technology Is HP's most recent breakthrough In frequency. phase and time Interval

measurement and analysis.

Electronic Counters -
Introduction

Hewlett-Packard offers the broadest line
of elecironic counters and counter/timers
(27 models) in the industry. From the begin-
ning of counting in the 1940's Hewlett-
Packsrd has pionecred thc major technolo-
gies that make possibic today’s modern clec-
tronic counters and frequency and timeinter-
val analyzers.

Applications

The use of various types of clectronic
counters for measuring and analyzing fre-
quency, phasc &nd time interval signal char-
acteristics is common in most technical
industrics. Tbe opportunity to choose {rom
27 different products to find the optimum
product for a specific application will result
in your best and most cost effective solution.
The result of a Hewletl-Packard choice will
be an ideal application and performance fit
resulting in greater value.

HP counters offer:

o High measurement accuracy

e Fast system throughput/HP-1B capabilily
¢ Low cost of ownership

® Ease of use

¢ Data reduction on many models

e Triggering simplicily

Recent Product Introductions

HP introduces new products every year in
an effort 10 provide the most advanced solu-
lions available. The HP 5361B Pulse/CW
Microwave Frequency Counter with buili-in
profiling provides an idecal znd unique mea-
suremenl sojution (or tadar design enginecrs.
The HP 5347A and HP 5348A portable CW
Microwave Frequency Counters with a built-
in precision power meicr offer a portable and
casier-to-use scrvice 1ool for the telecommu-
nicalions indus(ry.

The HP 5372A Frequency and Time In-
terval Analyzer provides extremely powerful

www.hparchive.com

mcasurement and analysis (often not possi-
ble before) to designers of disk and tape
drives, agile radios. radars, components such
as phasc-locked loops and vollage controlled
oscillators, and telecommunications prod-
ucts. The extremely powerful HP $372A is
the second product in a pew measurement
area made possible by the latest innovation in
counting technotogy: “continuous count”.

A new full performance universal counter
is now available for VXI systems. The
HP E1420A is a C-sized card with an out-
standing 200 MHz frequency range and 2 ns
time interval performance. With exceplional
measurement speed and a slandardized
message-based software interface. the
HP E1420A is the ideal systems counters.
(Sec page 624 for more informalion.)



Counter Categories
Precision Time Interval Counter

The HP $370B Universal Time Interval
Counter is optimized for precision time-
intesval measurerents and provides phe-
nomenal time-interval resolution of 20 ps. ht
also measures frequency and pericd (at in-
creased accuracy per unit time compared o
other counters) dc to 100 MHz. Statistics,
external trigger, systems interface (HP-IB)
and other features are al) standard.

s HP 5370B - the standard for precision

time-interval measurements.
Microwave and Millimeterwave
Frequency Counters

These products provide fundamental high
performance frequency measurements, dc
tbrough 110 GHz. Many enbancing features
such as power measurement, battery opera-
tion, systems interface (HP-1B), and high-
accuracy time bases are available standard
OF as oplions.

Pulse counters add 1he capability to auto-
matically measure and profile burst or pulsed
microwave or millimeterwave signals.

Most current microwave and millime-
terwave frequency counters:

o HP 5361B - the profiling pulsed/CW mi-
crowave frequency counter,

o HP 5347A/5348A - portable CW micro-
wavc plus precision power measurements
for telecommunjcations service.

o HP 5350B/3351B/5352B - th¢ CW mi-

crowave trio that spans 10 Hz to 46 GHz.
Basic RF Frequency Counters

These low-cost products provide frequency
measurements de through 3 GHz for bench
and systems usc. (HP-IB is standard.) The
reciprocal (high accuracy) mcasurement
technique is used, battery and extended-
accuracy Lime base are available.

Most current RF frequency counters:

o HP 5384A - the economy counter for sys-
tems ang field sesvice.

o HP 5385\ - economy, systems, field ser-
vice and higher [requency too.

o HP 5386A - 3} GHz low end. Jow price,
sma)) size.

TT A A A L o P
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Hewlett-Packard offers a full range of electronlc counters from RF and microwave to
baslc and high parformance universal counters.

Basic and Performance Universal
Counters (Countes/Timers)

Universal counters, somelimes called
counter/timers, combine the ability to mea-
sure frequency and time intervals. Many
models afso provide the capability 10 measure
period, ratio, statistics, voltage, and 1otalize.
The higher performance products provide
complete, automatic characterization of rise
time. pulse width and olher signal parame-
ters. Many options such &s, frequency exten-
sion, voltage measurcment, portable battery
operation, higher performance time bases,
and systems capability (HP-[B) are also
available to customize the product to your
specific needs.

Mosi curreat universal counters:

o HP 5314A - an affordable portable.

e HP 5315A - the high-performance porta-
ble.

o HP 5316B - 1he low-cost systems counler.

e HP 5334B - high performance at a moder-
ate price.

a HP 5335A - top performance in universal
counters.
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For More Information

Selecting 8 counter can be as simple as
making a choice rom the Selection Guide on
the following pages. However, specifie details
of your application or characterislics of your
signal (such as sensitivity, slew rate, elc.)
might affect your selection. Therefore. spe-
cific details on each product are presented on
the pages following the Sclection Guide.

Also, tutorial application notes { Electronic
Counter Series) on many important techni-
cal issues affecting counters and counter ap-
plications are available for your aid in
selection. Tbese application notes will in-
crease your knowledge about counters and
your confidence in selecting the right product
for your application.

Application Note AN 200
“Fundamentals of Electronic Counters'’

Applicstion Note AN 200-1
“Fundamentals of Microwave Frequency
Counters™

Appiication Note AN 200-2 (information on
counter time bases)

“Fundamentals of Quartz Oscillators™
Appiication Note AN 200-3
“Fundamentals of Time Inlerval Measure-
ments”

Application Note AN 200-4
“Understanding Frequency Counter Specifi-
cations™
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ELECTRONIC COUNTERS

General Information

The Modulation Domain
Gives You a New View

of Compiex Signals

Better ways to analyze your complex sig-
nals don't come along often. HP brings you
the Modulation Domain: a view of frequen-
cy. phase or time-interval measurements vs.
time. A way of seeing data that is intuitive
and insight{ul.

Modulation Domain is the missing piece of
the puzzle. The oscilloscope shows you am-
plitude (voltage) vs. time: the time domain.
The spectrum analyzer shows you amplitude
vs, frequency; the frequency domain. The
HP 5371A and HP 5372A Frequency and
Time Intesval Analyzers show you measure-
ments vs. lime in the Modulation Domain:

o Frequency vs. time
o Phase vs. time
o Time interval vs. time

Improve Your Measurement
Analysis

A wide range of applications can benefil
from this kind of capability.

Jitter measurements in digital coromuni-
cations systems, disk and tape drives, and
mechanical systems are dramatically im-
proved. For example, view periodicity in jit-
ter—a hint at the source of the problem.

The Modutation Domain makes it simple
10 study step response for voltage-controlled

A new approgach to the traditional counter block dlagram lets the HP 5372A make
conflnuous measurements without a logs of preclsion.

oscillalor characterization. You can easily
characterize the frequency hopping perform-
ance of an agile transmitter. Chirp linearity
and phasc switching in radar systems are
simplified using frequency or phase vs. time
displays.

Discover a new way {0 see your signals—a
new perspective that helps you solve clusive
problems or fine-tune product performance.
Sharpen your competitive edge with the
HP 5371A or HP 5372A.

Modulation Domain Analyzer Selection Quide

Time-dnterval Maximum
Fraquency Single-Shot Retolutlon Contlnuous
Range Freq. Res. (Singi>-Shot/ M. Rate Msmory Output Analysls
Model {Extanston) (1s Gate) Averaging) {Meas/s) Size Resutt/s and Display Page Price
Maodulation Domain Analyzers
HP 5371A 500 MHz 10 digts 150 ps/1 o5 10x10¢ 1000 HP-I8: frequency and Time 106 $23,250
(18 GHz") to 20.000 vs. Time Graph
Software Histogram
Event Timing Graph
Numieric Display
HP 53724 500 MHz 10 digns 150 ps/1 os 14x10* 8000 HP-18: A5 5371A plus: 106 $28,300
(2 GH) 1020000 | Hardware Histogram
(18 GHr*) Fastport: frequency ang Time
to 14x10* vs. Time Avg.
Pre-Triggering
Time Dev. (Jitter)
Phase Devianon
Accessories
HP J06-59992A Time-(ntecval Calibrator Allows time-interval calibration to remove systematic errors from a measurement system. mn $3.000
HP 5364A Microwave Mixer/Detector Extends measurement range to include 2 to 18 GHz 1 $13.000
'Aeguires NP 5384A

www.hparchive.com
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Counter Selection Guide
Time-Interva Res.
Frequency Freq. Resoiution (Singte-Shat/
Model Range (Extension) (15 Gate Time) | Sensitivity Averaglng) Additional Features Page Price
Precision Time-interval
NPS370B | 100 MHz | ogts | 35mv | 100ps03ps  [HPB standard. statistcs 112 | $13.300]
CW Microwave
HP 5350B 20 GRz2 1 Hz ~40 dBm HP-IB standard, MATE optional 115 $5.500
HP 53518 26.5 GH2 1Kz -40 dBm HP-IB standard, MATE optional 115 $6.600
HP 53528 40 GHz (46 GH2) 1 Hz -30 dBm RP-IB standard, MATE optional 115 | $10.000
KP 5343A 26.5 GH2 1 Hz -33 66m HP-1B optional 121 | $12.600
HP 53404 18 GH2 (23.6 GH2) 1 Hz -35dBm HP-(B optional 121 | $18300
CW Microwave/Power Meter
HP 53474 20GH2 i Hz ~32 dBm HP-IB aptional, battery optional, 118 $7.9%0
~70 dBm to +20 dBm power range
HP 53484 26.5GH2 | Hz -32 dBm HP-IB optional, battery optionel, 118 $8.950
-70 dBm to +20 dBm power range
HP 53424 18 GHz (24.5 GH2) } Hz -25 dBm HP-1B optional, —25 dBm to +22 dBm 121 | $11,000
amplitude measurement optional
Pulsed/CW Microwave
HP 53618 20 GHz 1 H2 -32 dBm HP-IB standard, MATE optional, 124 $11.900
full microwave pulse measurements,
automafic puise profiling
HP 53554 1.6 GHz (110 GHz -25 dBm 127 $10.000
HP 5356A 18 GHz o -20 dBm Recuires Roci 127 | $3.00
equires equir equires
HP 53568 26.5 GHz HP 53454 -20 dém HP 53454 HP $3454 127 $3.100
HP 5356C 40 GHz -25 dBm 127 $4.000
HP 53560 110 GH2 ~20 dBm 127 | $10.200
RF Frequency
HP 53844 225 MH2 9 Digits 15mV HP-IB standard, battery opticnas 130 $1.590
HP 5385A 1 GHz 9 Digits 15 mv HP4B standard, battery optional 130 $1,995
HP 53864 3GHz 9 Digits ~33 d8m HP-IB standard 130 $3.780
Performance Universal
HP 53348 100 MHz (1.3 GHZ) 9 Digits 15 mv 2 ns/200 ps HP-IB standard, MATE optional, 134 $2,195
aute pulse characterization
VXI £14204 200 MH2 9 Digits 25 mV 2 ns/200 ps VXI-compatiblty 624 $3.4%0
{Opt. High Freq. channel)
HP 53354 200 MHz (1.3 GHz) 9 Digits 25 mV 2 ns/100 ps HP-IB standard, dc DVM optional, 136 45,000
auto pulse characterization
HP 53288 t00 MRz (1.3 GH2) 1 H2 25 my 10 ns/10 ps HP-iB standard, dc OVM optlionat 139 $6.570
HP 53454 500 MHz (see HP 53554/ 9 Oigits 25 mV 2n3/2 ps HP-(B standard. MATE optional, 132 $14,650
HP 5356A/8/C/D above) microwave measurements
w12 HP $3554/HP 5356A/8/C/D
Basic Universal
HP 5314A 100 MHz 1 H2 25 mv 100 as battery optionat 143 $690
HP 53154 100 MHz {1 GHz) 7 Digits 10 my 100 ns/10 ps battery optional 140 $1.295
HP 53168 100 MHz2 (1 GH2Z) 7 Digits 10 m¥ 100 n$/10 ps HP-IB standard 140 $1.595
Accessories
HP J06-53992A Time-(nterval Calibrator | Alows vme-interval caiibration to remove systematic errors from a measurement system. | 112 | $3.000]

www.hparchive.com
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ELECTRONIC COUNTERS

Frequency and Time Interval Analyzers
HP 5371A, 5372A

s dc to 18 GHz continuous frequency protiling capabliity

o Bullt-In statistical and graphlcal analysis

o Characterize frequency, phase, and time-interval ver-
sus time

WEE B —-——

ERERGE

l CZ3uaED ioll
SYSTEMS

HP §371A and 5372A

MODULATION DOMAIN

» Fast time-intarval histogram analysls

e Pre-trigger display and time-Interval detect

o 150 ps rms gingle-shot resolution, 2 ps resolution with
averagling

The Modulation Domain Gives You a New View of

Complex Signals

Better ways 10 analyze your complex signals don't come along oft-
¢n. Hewlet-Packard brings you the Medulation Domain: a vicw of
frequency. phasc, or lime-intcrval measurements vs, time. A way of
secing data that is intuitive and insightful. [U's the missing piece of the
puzzle. The oscilloscope shows you amplitude (voltage) vs. time: the
time domain. The spectrum analyzer shows you amplitude vs, fre-
quency: the frequency domain. The HP 5371A and HP 5372A Frc-
quency and Time Interval Analyzers show you measurements vs, time
in the Modulation Domain:
e Frequency vs. lime
e Phsse vs. ime
o Time-interval vs time

Powertul Insight into Frequency, Phase, or Time Interval
Performance
If you nced to charscierize.

Data storage products
Radar systems
Communication systems
Electromechanical systems
Frequency stability

VCO’s

Frequency agile systems

Hewlett-Packard’s (requency and time interval analyzers can show
vou frequency and timing information that tradilional (echnigues
miss.

www.hparchive.com



Window Margin Analysis for Disk and Tape Drive
Characterization

The HP 5372A feawures hardware data reduction to sort time inter-
val measurements into histograms as fast as 13.3 million measure-
ments per second. You can analyze data as a histogram. or you can
have the HP 3372A display window margin information directly.
This gives you a fasl and accurate method of viewing a drive’s overall
timing performance in R&D or in production.

You can use the time interval detect capabilily of the HP 5372A w0
monitor for 1iming errors. An inhibit input allows you to gate out
sector header, ECC. and servo fields 10 measure only in data fields.

The HP 5372A can be configured 10 measure data-to-data as fasi
as cvery 75 ns. For faster sysiems, a random cvent sampling mode
ensures that histogram informalion is equally sampled across all code
spacings.

The HP 5372A displays window margin information directty for
digk and tape drive testing.

HP 3728 Frequency and Time Interval Analyzer

Stats: 4449632 meas beween markers
Hist: Cont. Hist Tl A

Min: 187.8 ns Mean: 198.8 ns
Max: 218.2 n$ Std Oev: 2.4 ns

AT A N AN DN A
1E+87 T
neas A e e s ey
I
INRE i
IRL
11N ;
1l
A —
nol
&} It
meas .|
4 o
§ §75.8 ns

2.2 ns/disp bin

Flexible graphic capab)ities ie1 you retrieve stalistical informa-
tlon for any single distribulion ot this RLL (2.7} histogram.

Direct VCO Characterization With Frequency vs Time
Displays

Voltage-controlled oscillators are a key component in many elec-
tronic systems. VCO switching and settling characleristics directly
affccl total system performance. Switching and settling measure-
ments have (raditionally been made using discriminators and a stor-
age oscilloscope, but the modulation domazin simplifies this
characterization by directly showing frequency or pbase settling ver-
sus lime. You can view the siep response and easily characterize ring-
ing and overshoot. settling time. and posi-tuning drift. The optional 2
GHz Channel C on the HP 5372A extends VCO analysis to cover 100
MHz o 2 GHz frequency steps. The HP 5364A Microwave Mix-
er/Detector lets you analyze VCO's operating between 2 GHz and 18
GHz.

& Frequency vs. time profiles of VCO switching transicnts
® Examine seliling lime, frequency overshoot. and ringing
e Characicrize VCO stability and post-tuning dnift

107

MP S5372A Frequency and Time lnterval Analyzer
Tvar: Freguency A
A HRr %:-B.2688 us ~3683 A euls
y: 2.79 MHz
: =N
476.08 T ™
THz ol [
-
f | I
I B
5.09 VoLt
MHz/div Trf L1
|
445,88 P i
MHz I A S
Y
48.3899 us 62.8899 us
Meas 8 26

A plot ot frgquency vs time stmplifies VCO switching and post-
tuning drift analysls.
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Frequency and Time Interval Analyzers (cont’d.)

HP 5371A, 5372A

Flexible Jitter Spectrum Analysis tor Digital
Communications

The HP 5371A and HP 5372A frequency and time interval analyz-
ers can be used to characterize jitter or phase nois¢ in digital commu-
nications and other serial data systems. The HP 537) A measures and
displays the vanations of period jitter with time or in a histogram.
The HP 5372A adds the capability to display jitier as the vasiation of
the significant instants from the ideal timing position (1ime deviation
funciion).

When you add a computer and analysis, you can make jitter spec-
LIsun mesurements at any clock rate (including non-standard rates)
with higher resolution than current jitter test scls. The jitter
bandwidth to be examined ¢an be in excess of 2 MHz. In addition 10
jitter spectrum, jitter transfer (unction and adjusiable weighting fil-
ters can be added 10 processing software to exiend sysiem perform-
ance. (Analysis software is available from Dala Physics
Coarporation.)

| HP 5372R Frequency and Time Intzrual Analyzer T

Tvar: Time Deu A |

Pk-Pk: 76.51 m Rate: 18.5683313 khz
| Center: 1.30 m
a Loy T S S T S '.v: ~ 'I
B.
| se0 [ ___ ]

WA

[«
8 s 1.0000008 as
Neas v 169

Jitter as a tunction of time. A strong perlodic component can be
sean In this [itter vs. time graph. The rate of the |itter is dis-
played, as well ag peak-peak )itter In Unit Intervals.

Software avallable from Data Physlcs Corporation glves you }ii-
ter spectirum and transfer function computations from HP
537 1A or HP 5372A data. Weighting Hifters are also available.

A Clear Picture of Agile Signasls

Characterization of agile transmitters is difficult in the lime or fre-
quency domains. Pseudorandom selection of the carricr means repeti-
tive lechniques are inadequate to properly characierize an agile
radio’s performance. ‘Golden receiver* or back-to-back testing, where
transmitters and receivers are tested in pairs. give lille quantitative
information about the radio’s performance.

The modulation domain provides & clear view of these agile signals.
Parameters such as dwell time, hop rate. and carrier settling time can
be obtained from the graphic display. Madulation parameters such as
peak-to-peak deviation, center frequency, and modulalion rate can
easily be displayed as well.

A hisiogram of frequencies is a clear measure of random usage of
the frequency spectrum. Flat histogram characteristics indicate that
channels are used with equal probability, providing the highest resis-
tance to jamming and communication security.

¢ Dircct Irequency vs. time profiles of agile signals
s Characterize switching time, sctiling 1ime, 2nd hopping rate
e Examinc modu)ation on agile carriers

HP 5372A Frequency and Time Interval Analyzer

Tvar: frequency A

Pk-Pk: 191.1 kHz Rate: 499.999 MKz
Center: 49.9966 MHz
E——_ 1 _——— 5
120. 008 ——g—r-g—|--\--=-—-|'—|——o
MH2 " | |
" l S [ . 1 1 [ JI |
4 1

26,089
MHZ2/G1y "'L

- 1 . N A" ]
o | EI ' T
) EVEE R0 s IS IR |
20.0898 | | |—T
MtH2 } | | .I |1 g s
9 s 89.6682566 ms
Heas & 3442

In addition to dwell time and hop sequence, the modulation
characterlstics on the aglte cacrier can easlly be examined using
the HP S371A or HP §372A time varlation graph.
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Powertul Radar Signal Characterization

Combining the HP §364 A microwave mixer/detector with the HP
S371A or HP 3372A [requency and time interval analyzers, and a
(ocal oscillator gives you the ability to extend the modulation domain
1018 GHz.

The HP 3364A microwave mixer/detecior is designed to cnsure
downconversion with minimal distortion and group delay over its 500
MH?z I1F bandwidth. You can provide your own local oscillator, or you
can use an HP source such as the HP 8671 A synthesized CW genera-
lor. the HP 8673C synthesized signal generator, or the HP 8673E
synthesized signal generator. [n addition to the (F chennel, the HP
5364A provides a video deteclor oulpul to trigger the HP 5371A or
HP 5372A. The video cutput can also be used to directly measure
pulsc width, rise and fall ime, and PRF/PRI.

Radar chirp-linearity is easily characterized in the modulation do-
main. The HP 3364A microwave miser/detector can be used to
downconverl the chirp 1o baseband, maximizing measurement resolu-
tion. A frequency vs. time display clearly shows deviation from linear-
ity. The HP 5372A features display-averaging, which can
dramatically improve the resolution of measurements on repelitive
signals.

i o =

Use the HP 5364 A microwave mixer/detector (shown right) with
the HP 5371A or HP 5372A to bring the modulation domain to
microwave frequencles between 2 and 18 GHz.

HP 53724 Freguency and Time Interval Rnalyzer

Tvar: Freguency R

OMkr xX: 9 s 8 R/ auts
y: 8 Hz
|£“f"" hantl "-ﬂ’
248.98 T
MMz |] ’n
1 8 S5 U Y W
| / [
L] 1A
10.86 | ' ;
WHz/siv || ’ v .
1 :
N B 5
199.68 V28 I ||
HHz N S R | [
0
2 s 187.88¢8 us

neas » @

The power of moduiation domaln analysls can be seen with this
HP 5372A frequancy vs tlme graph of a frequancy chirp on an
agile carrter with a varylng PRI

Characterize Motion Control Systems

Pulse encoders used in motion control sysiems deliver pulse streams
that correspond to position - either linear or rotary. Position and ve-
locity anglysis can be done by characterizing the timing of pulses de-
livered by the encoder.

Continuous time-interval and frequency measurements with the
HP 5371 A or HP 5372A give you new insight into positioning system
performance. Vanations in velocity or rotationa) non-linearities can
casily be analyzed Dy viewing the time variation display: a plot of
velocity versus time. For closed-loop systems, factors such as system
dampening, overshoot, ard response time can be quickly verified - in-
dependent of the sysiem’s control.

e Rolational or lincar velocity vs. time profiles

e Position control analysis
e Analyze dampening, overshoot, and response time

r

HP 5372A Frequency and Time Interval Analyzer

Tvar: Frequency A
® Hkr x: 871.5279194 us
y: 6.8279805

2955 A euts

25.88990

[=}
8 s 1.579363599 s
Meag o 2454

The velocity (frequency) vs time graph allows easy analysls of
the print sweep and double-speed return of a motlon-control
servo used In a graphlcs printer.

www.hparchive.com
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ELECTRONIC COUNTERS

110 Frequency and Time Interval Analyzers (Cont'd)
HP 53714, 5372A

Select the Frequency and Time Interval Analyzer that Meets Your Needs
Hewleu-Packard offess two Frequency and Time Interval Analyzers vo analyze your signals in the Modulation Domain.
Based on the same technology. the HP 5372A is a complete superset of the HP 5371 A. The table below summarizes the capabilities of cach.

Festure HP 5371A - HP 5372A

Frequency Range 125 mHz to 500 MHz 125 mHz to 500 MH2

2 GHz Channe! C input N/A Optional 7

Maximum Measurement Rate 10 MKz (100 ns) 10 MHz (100 ns)
13.3 MHz (75 ns)*

Maximum Measurement Memory 1K Front Panel. 8K Fron( Panel

4K HP-B Binary Mode ang RP-B8

Time Variation Display YES YES

(Measurements vs. Time)

Averaged Time Vanation N/A YES

Display Capability

Histogram Display YES YES

Fast Time-Interval Histogram N/A Histograms computed at
a 10 MKz rate (13.3 MH2*)

Event Timing Display YES YES

Time Deviation Measurement N/A YES

{Timing Jiter)

Phase Deviation Measurement N/A YES

FastPorl Interface (dicect oulput N/A Optional

of measurement data)

Measurements Referenced to N/A YES

External Trigger

Pre-Trigger Capability N/A YES

Time-interval Detect Capability N/A YES

Muftiple Biocks Displayed on N/A YES

Time Variation Graph

Measurement {nhibit Input N/A YES

Modulation Parameters YES YES

(pk-pk deviahion, rale, center)

Slatistics, Math and Limit Test YES YES

Window Margin Analysis N/A YES

Adjustable Input Sensitivity N/A YES

Direct Output to KP-1B YES YES

Printer/Plotier

Display Update Rate | update/s 2 updales/s

(100 measurements)

*HP S372A (aalures 8 {ast moasurement mode which Inczeased measyrement $poed (6 13.3 MHX (75ns). NOte that (he maximum L interval [ (his cmode (8 131 ug.
N/A~not avallable

www.hparchive.com



HP 5371A and HP 5372A Performance Summary

Basic Performance

e Continuous measurements 10 a 10 MHz Rate (13.3 MHz rate us-
ing the HP 5372A fast measurement mode)

e 125 mHz 10 500 MHz requency range. 100 MHz (0 2 GHz Chan-
nel C (HP $372A only)

e —4.0to +4.0 second time interval range, including O seconds.

¢ 150 ps rms single-shot time interval resolution, {0 digits per second
frequency resolution.

8 | ns minimum input pulsewidth

e 2 mV trigger level resolution

e Auto-trigger capabilitics

o Selection of input pods: 500, | MQ, or 10 KQ active.

Arming and Triggorlng Capabiiities

e Mecasurecmenl holdoft by time, events. or signal edge.

e Measurement sample by time, cvents, signal edge. or parity.

a Armonany of three input channels: external arm. input A, or input
B.

Measurements
Function
Frequency A’,B’

125 mHz to 500 MHz
8 kxHz to 500 MHZ!

Frequency C' (HP 5372A only) 100 MHz 102 GHz
Fraquency 250 mHz to 500 MHz
A&BAAC,B&C,A+B, (A and B)
A+CB-AC-AB+C,C-B, 16 kHz to 500 MHz
A/B,B/A, (A and B) -
A/C.C/AB/C.C/B {00 MHz t0 2 GHz (C)
Period A',B’ 2 ns to 8 seconds
2nsto 131 us’
Period C' (HP 5372A only) 500 ps 10 10 ns
Period AAB,AAC,BAC,A+B, 2 ns to 4.0 seconds (A and B)
A+C,B-A,C-AB+C,C-B, 2 ns to 65 us (A and B)’
A/B,B/A, 500 ps 1o 10 ns (C)
A/C,C/AB/C,C/B
Totalize A,8,A808,A+B 010 2*? =) events, cach
A-B,B-AA/BB/A channel
Time {nterval A, BA->B,B—>A 10 ns 10 8.0 seconds
10 ns to 131 us'

Continuous Time (nterval 100 ns to 8.0 seconds
A'B’ 75 ns to 131 gus?

+ Time Interval —4.0 seconds 10 +4.0 seconds
ABA->BB->A including D seconds

—65 us to +65 us

including 0 seconds’

1 ;5 10 100 us (auto-trigger)

1 ns to 1 ms (auto-trigger)

Rise snd Fsll Time A?
Potitive and Negative
Puisewlidth A?

Duty Cycle A? 0% to 100 % for pulsewidths
>Ins and periods < Ims
(avto-trigger)

0 to >+ 360 degrees

1 kHz to 200 MHz,

200 mV p-pto 2V p-p

' Maximum sampie rale (of hess messurements ks 10 Mz {100 ng). and up to 13.3 MHz (75 na)
asing the HP 51724 fast mésesuremen) Moda. For ail oliwy MESTUeMeNts, maximum sample rale
is $ MHz (200 naj In the normal measurement moce and 7.7 MH (135 na) In [ha fast maasyurement

Phase AreiB,B8rel A
Peak Ampiitudes A,B

mode.
7 Rpquires 8 ns setud Iime between 6ach mesgurement.
! Fast Measuremen| Moda valuis (HP 63724 onty).

Analysis Features o

e Time variation of measurements: frequency vs. time, time interval
vs. time, and phase vs. lime. Averaged plots of time variation to
improve vertical resolution are obtainable using the HP 5372A.

e Histogram

e Fast Time-interval histogram (HP 5372A only. kistograms com-
puled al measurement rate)

e Event uming plots

o Limit test

o Sratistics: mean, minimum, maximum, standard deviation, vari-
ance, rms.

e Allan variance, root Allan variance.

& Window margin analysis (HP 5372A only)

e Modulation parameters: center frequency, peak-peak deviation,
modulation rate.

HP-IB Performance

Up to 20,000 measurements/second throughpul (HP 5371A),
25,000 for HP 5372A (binary format)

Three output formats; ASCII, floating point, or binary
English-like HP-IB cooimands

Full programmability

Direct graphics output 10 printer or plotier

HP 5384A Microwave Mixer/Downconverter

Pertormance Summary

2 GHz (0 18 GHz inpul frequency range

10 MHz 16 500 MHz 1F output range

2.2 GHz 10 18 GHz local oscillator input range

Built-in manual attenuator

73 dB RF input dynamic range for pulse signals, $3 dB for CW
signals

APC 3.5(m) connectors for RF and LO inputs

< 1.5 ns video output risetime

® Less than | ns group delay over 500 MHz [F output range

HP 53700A Continuous Measurement Software

This software consists of compiled subroutines thai simplify and
speed binary programnung with the HP 5371 A and HP Series 300
computers. Sample programs demonstraling these routines are in-
cluded. Sofltware is supported with the HP 5371 A only.

Ordering Information Price
HP 5371A Frequency and Time Interval Analyzer $23,250
HP 53724 Frequency and Time Interval Anzlyzer $28.300
Both the HP 5371A and HP 5372A include
2 HP 54002A 50 Q input pods.
The HP 5372A also includes ‘4 day application
consulting.
Options
Opt 060 Rear Panel [nputs (50 BNC) for channels $0
A and B. | M2 BNC for external arm. Deletes
front panel inpuls.
Opt W30 Extended Repair Service. See page 723. Contact HP
Opt W32 Calibration Service. Sec page 723. Contact HP
Additional options for HP 6372A only
Opt 001 Delete 1/2 Day Application Consulting -$510
Opt 020 FastPort Data Output +$1.515
Opt 030 2 GHz Channe) C (if rear panel inpul is +5$2.020
desired. order opt 090).
Opt 090 Rear Pancl Inputs for channels A,B, and C. +5§2.020
1 M2 BNC for External Arm, 50 2 BNC for
channels A and B, type N connector for C. Deletes
front pancl inpuls.
HP 5364A Microwave Mixer/Detector $13,000
HP 53700A Continuous Measurement Software $1,200
(Supported with HP 5371 A only.)
Accessories
HP 54001A | GHz Minialure Active Probe/Pod (10:]. $765
10 K .
HP 54})03;& ) MQ Pod (with 10:1 scope probe) $6657
HP J06-89992A Time Interval Calibrator $3000

www.hparchive.com
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ELECTRONIC COUNTERS

Universal Time Interval Counter
HP 5370B

e 20 ps single-shot LSD
e +100 ps accuracy achievable
o 8000 measurements/s possible

e Built-in statistics functions
¢ Positive, zero and negative time
e Frequency and period to 100 MHz

“ i: 8! N
¥ P

Ny - = N

DLBGNLD 00
m HP 53708
SYSTEMS

Increase Productivity with the HP 5370B’s
Precision and Measurement Speed

e [C tester performance verification

e Fast IC characterization

e Disk drive manufaclure

e Digilal communicalions - jitter analysis
e Radar/laser ranging calibration

e Nuclear systems

e Calibration labs

Use the full range of functions

Time Interval: you can get 20 ps single shot LSD on time intervals
from zero to 10 s, including negative time (where the STOP channcl
cvent occuss before the START channel ¢vent).
Frequency: measure up 10 100 MHz with |1 digus of resolation in
one second. Chovse gate Limes down 1o one period: use one period
with average mode and access the powerful STATISTICS capabili-
lies.
Period: mcasure period average from one 1o 100k samples and usc
STATISTICS.
Statistles: will reduce your external compulations, reduce random
errors and improve measuremens throughpul.
Sampie slze: you can select 1, 10, 1k, 10k or 100k samples from the
front panel, or | 10 65,536 samples over HP-IB. For Ihe selected sam-
ple siz¢ you can compute:

Mean

8tandard Deviation

Minimum

Maximum
Select the time intervel you want from complex waveforms
Use the extremely flexible arming and gating to select:
+T1 or =TI with internal arming, exlernal arming - no hold-ofl. or
with externa) arming - external hold-off.
Program all major capabiiities of the HP 5370B over HP-IB
Data output rates:
& up 10 8000 rcadings/sccond in fast binary modc - 125 us dead hime.
¢ 10 (0 20 rcadings/second fully formaltied - 330 s dead time.

Time Interval Measurement Characteriatics

Range

£T1: —)0 10 +10 seconds, including zero.

+TI: )0 ns to 10 seconds.

Resolutlon: mecasurcment resolution will depend on input signal
noisc and slew rate. Refer 10 Graph 3 for characteristic curves.

Accuracy

Time interval measurement accuracy is influenced by internal sys-
lematic uncertainties, trigger level 1iming error for ¢cach trigger edge,
and timebase aging in addition to resolution or randomn uncertaintics.
Graphs | and 2 show characieristic sysiematic uncertainties for the
HP 5370B. These uncertainties may be reduced to less than 10 ps by
calibration with the P 106-59992A Timc [nterval Calibrator. Care-
ful calibration and averaging will result in accuracies 10 = 100 ps.

Frequency and Period Measurement Characteristics

Range

Frequency: 0.1 Hz (0 100 MHz

Period: 10 ns 10 10 seconds

Resolutlon: measurement resolution will depend on input signal
noise as well as measurement gate time. Refer to Graph 6 for charac-
terishc curves.

Accurscy

Accuracy is influenced by internal uncerlainties, limebase aging, and
noise on the input signal. Graphs 4 and 5 show the contributions of
umebasc aging and internal uncerlainties 10 measurement accuracy.
Periodic timebasc calibration will minimize uncertainty due to
timebase aging. Internal uncertainties and noisc cffects may be re-
duced by selecting longer gate limes. of averaging results.

' SLBONI0 ’f l
SYSTEMS

The J06-59992A Time Interval Catilbrator glves you the abillly to
remove systematic errors from your measurement system, so
tha{ the 5370B can measure with uncertalntles of <+100 ps.

www.hparchive.com
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Graph 1, Trigger level timing error varies with input signal slew
rata. Uncertalnty is assoclated with both start and stop edges.

pS
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Msgaured Time (nterval

Graph 2. Time base crystal aging affects a time intervas or pulse
width measurement.

WLV 160,V tmV 10mV 100 mV
Inpul Sipna) Noise

Graph 3. Nolse on the (nput signal will add uncertalnty to a time
interval maasuremant. Averaging will reduce the effects of ran-
dom nolse.

For more information
Ask your local HP sales representative for the following literature for
more details on the HP 5370B Time I[nterval Counter and the HP
J06-59992A Time I[nterval Calibrator. See page 737 for your local
HP sales office.
HP 5370B Technical Data Sheet Literature Number §952-791$
HP J06-59992A Technical Data Sheet

Literature Number 5952-7837
Produat Note 83708-2 “Better than 100 ps Accuracy in HP 5370B
Time Interval Measurements Through Bias Error Reduction™ Litera-
ture Number 5952-7834.
Produet Note 53708-3 "“High Throughput Picasecond Characleri-
zation of Pulse Parameters"™ Literature Number 5952-7769
Appiication Note 191-7 “'High-Speed Timing Acquisition and Sla-
listical Jitter Analysis™ Literature Number 5952-7908.

100 ,Hz IR Ll RN
100H2 1kHE  10kHa 100Kz 1MMz 1

Measured Frequency

OMHz 100 MH2

Graph 4, Time base crystal aging aftects Frequency and Perlod
measurements. You can further reduce the uncertainty by using
an atomic frequency standard.

100Hz ‘kHx 10kHz Y0OKHMr 1MHE VOMHI 1DOmRx
Measured Fraquency

Graph 5. Internal uncertainties attect Fraquency and Period
measurements.

[T
100 Hy  1kHz

T— - +

10kMz 100kHxr 1MHz 10MHz 100 MR:
Measured Frequency

Graph 6. Nolge on the Input signal wlll add uncertainty to a Fre-
quency or Pariod measurement, Longer gate times and averag-
Ing wlil reduce the effects of random nolse.

Ordering information Price
HP 3370B Time Interval Counter $13,300
Opt 913 (5370B Rack Flange Kit - use with + 830
supplied front handles)
Opt 908 (5370B Rack Flange Kit - without +$3)
supplied front handles)
Opt W30 Extended repair service. See page 723,
Opt W32 Calibration Service. See page 723
HP 10870A HP 5370B Serviee Kit Accessory +$1,200
HP 106-59992A Time [nterval Calibrator + $3,000

www.hparchive.com
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Accessorles
HP 10855A, 10856A

HP 10855A

HP 10855A 2-1300 MHz Preamp

The HP }0855A Preamp provides a minimum of 22 8B gain from 2
MHz 1o 1300 MHz o enbance measurements of very low-level sig-
nals. The 1.5 dB flat response reduces distortion in non-sinusoidal
waveforms. The HP 10855A operates conveniently with a variety of
HP measuring insiruments having probe power outlets, or will work
with the HP 1)22A Probe Power Supply. The HP 5334A /5335A Op-
tion 030 and HP 5328B Option 031 counters all measure [requency 1o
1300 MHz ang are compalible for use with the HP 10855A.

HP 10855A Specifications

Frequency range: 2 MHz-1300 MHz.

Gain (minimum): 22 dB: 24 dB typical.

Gain fMatneas soross full frequency range: 1.5 dB.
Noise Hgure: <8.5 dB typical.

Oulpul power for | dB gain compression: 0 dBm.
Harmonle distortion: —30 dB for —15 dBm outpu1, typical.
Output for <66 dB harmonic distortion: =25 dBm, typical.
V8WR: <2.9, typiaal.

Impedsnce: 50 Q nominal.

Reverse isolatlon: >45 dB.

Maximum input: 3.5 V rms (+24 dBm). fus¢ protected.

Ordering Information Price
HP 10855A 2-1300 MHz Preamp
HP 10856A Low Pass Filter Kit $450

“® For same-day shipment, call HP DIRECT at 800-538-8787

o gy

HP 10858

HP 10856A Low Pass Filter Kit

The four low pass flters of the HP 10856A Hhlter kit are
recomended for use with any HP frequency counter to reduce high
frequency noise of unwanted signals that cause frequency or period
measurement errors. Further applications for the kit include reducing
noise (trace fuzz) in oscilloscope and specirum analyzer displays.

HP 108564 Specifications

Cin Ot
Fraquency (NOMINAL) 5 Kz S0KHx 500 KHz 15 My
Input impedance (NOMINAL) 1 M2 100 k2 10 @ 00

) Re) X >40 ¢B >40 d8 >40¢8 >20 98
100 MHz 10 500 MHz

$300

Roll-off: 20 dB per decade.
Attenuation: X 2. reduces signal voltage by a facior of 2.
Output Impedance: for usc with 1 M input instruments.

www.hparchive.com



ELECTRONIC COUNTERS

Our Newest, High-Performance CW Microwave Frequency Counters

Frequency coverage from 10 Hz to 46 GHz, without an
external mixer

s 2.4 mm connector available with Option 005
Exceptional sensitlvity 1o —40 dBm

1 GHz/second tracking speed

OLS! CAD]

SYSTEMS

DESIGNED FOR
MATE
SYSTEMS

The HP 5$352B, shown above, is a
member of the new KP 5350 CW
microwave counter famlly

HP 5350B/5351B/53528 Microwave Frequency

Counters

The HP 5350B/5351B/5352B are automatic CW Microwave Fre-
quency Counlers that messure to 20, 26.5, and 46 GHz respectively.
With resolution as fine as | Hz, these counters provide you with fast
and precise frequency measurements.

By imegrating all microwave components onto a single hybrid
GaAs cireuit, these counters offer you high performance at low prices.
Wide frequency coverage, exceptional sensitivity, fast tracking speed,
high measurement throughput, and wide FM tolerance are bul a few
of the high-performance features that you get with these low-cost
counters.

With a built-in micsoprocessor, the HP 5350B/5351B/53528B also
have math capabilitics such as measuremecnt scaling and offsel. These
functions are useful when you need ipdirect measurement resulis. Al-
0, automatic amplitude discrimination automatically measures fre-
quency of the highest-amplitude signal sn a multi-signal environment.
Other convenience features include diagnostic routines thai let you
perform lests on the counter for general information and
troubleshooling.

The HP 5350B/5351B/5352B are ideal components for tesl sys-
lems. They are casy to program and their English-like commands
simplify systems inlegration by reducing your programming effort.
Their high measuremnent throughput also saves you money by reduc-
ing test lime. ]n automatic 1est systems, Lhe progmmmable alphanuy-
meric liquid-crystal display (LCD) can serve as a message center; and
if operational securily ig a concern, keyboard and display lockout can
be aclivated. [n noise-sensitive environments, you can put these coun-
ters in the SLEEP mode to reduce kickback noise (o as low as —70
dBm.

Direct Inputs to 48 GHz, Providing Low-cost Solutions
for your Expanding Needs

The HP 5350B/5351B/5352B provide a full range of high-per-
formance. low-cost products to meet your expanding measurement
nceds. The HP $350B and HP 53518 measuse frequency (rom 10 Hz
to 20 GHz and 26.5 GHz respectively. The HP 3352B. which exlends
inpu1 capability 10 40 GHz (46 GHz with Option 005), now leLs you
make measurements in the millimeter-wave range directly — without
having to purchasc expensive mixers.

HP 53508, 53518, 5352B

e 80-mitlisecond acqulsition time

¢ 100 measurements/second over HP-IB In automatic
mode

o Two years of extended hardware support with Option
W30

Exceptional Sensitivity, Making Direct Measurement of
Low-Level Signals Possible

As these counters have input sensitivity to —40 dBm (—30 dBm for
HP 5352B), accurately measuring your low-energy signals becomes a
simple (ask. Far cxample, you no lenger need expensive microwave
amplifiers 10 make low-level measurements. Also, you no longer have
1o worry aboul signal atlenuation by the prabe when you make fre-
quency measurements at different nodes within your circuit. These
conveniences ssmplify measurements in applications such as receiver
front-end Lesting.

Reduced Acquisition Time, Significantly Improving Your
Measurement Throughput

With acquisition lime reduced to 60 milliscconds in automatic,
fast-acquisition tracking mode (20 milliseconds in manual mode),
thesc high-speed microwave counters can significantly improve your
measurement Lhroughput

[n bench-top applications, this high-speed throughput gives you
fast measurement response. The liquid-crystal display (LCD) will up-
date measurcments rapidly to shorten your evaluation time. For ap-
plications that require fast measurement response 10 source tuning.
these counters arc ideal solulions.

In systems environments, the counters' fast measurement
throughput also contributes to your overalt system efficiency. Deliver-
ing more than )00 measurements/second over HP-TB in automatic
mode, the counlers’ systems performance saves you money by reduc-
ing test time.

1 GHz/second Tracking Speed, Accurately Measuring
Your Fast-Moving Signals

Fast acquisition also offers you fast tracking speed. With acquisi-
tion time below 60 milliscconds, these counters can track source drift
to | GHz/sccond cffortlessly. For example. in measuring the response
ol a voliage-controlled oscillalor {(VCO) 10 vollage-source 1uning.
thesc counters wil) track the changing frequency rapidly 10 measure
the transfer characieristics.

Option W30 Provides you with Convenient Service and
Support For the Second and Third Year of Ownership

[n addition 10 the one-year service that HP normally provides for
all of its instruments, Option W30 gives you 1wo addilional years of
support at the time of purchase. This optional support reflects HP's
commiiment 10 product reliability and customer satisfaction.

www.hparchive.com
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High-Pertormance CW Microwave Frequency Counters (cont’d)

HP 5350B/53518B/6352B Specifications

Input 1
Frequency range: HP 5350B: 500 MHz 10 20 GHz
HP 5351B: 500 MHz 10 26.5 GHz
HP 5352B: 500 MHz 10 40 GHz
Option 005: 500 MHz 10 46 GHz
gensitivity, in Bm (specification/typical performance @ 25°C)
HP 6350B/53518; 500 MHz to 12.4 GHz: —32/—-40: Option 002:
-31/-19; Option 006: —29/-37.
HP 5350B/3351B: 12.4 GHx to 20 GHx: —27/-15: Option 002:
—25/-33; Option 006: —23/-31,
RP 5351B: 20 GHz to 26.5 GH2: —16/-28: Oplion 002: —13/-25;
Option 006: —11/-23.
NP §382B: 500 MHx to 26.8 QHz: —25/-30:26.5 GHz 10 46 GHz,
linear decrease o ~10/-15.
Maximum input: +7 dBm.
Damage level: +25 dBm; HP 5350B/5351B Option 006: 500 MHz
to 6 GHz + 39 dBm; 6§ GHz t0 18 GHz + 36 dBm: 18 GHz t0 26.5
GHz + 34.8 dBm.
SWR (typical): 500 MHz 10 10 GHz 2:1; Option 002/006 2.5:1.
10 GHz 10 26.5 GHz 3:1: Option 002/006 3.5:).
26.5 GHz 10 46 GHz 3.5:1.
Coupling: dc to 500 termination, ac to instrument.
Connector: Precision Type N femazle (HP $350B)
APC-3.5 male with collar (HP 53518/HP 5352B)
APC-2.4 male with collar (Option 005)
Accurscy: + | LSD 4 time-base error X (requency: sce graphs 3. 5.
Residual stsblility: when counler and source use common 10 MHz
1ime base or counter uses external higher stability time base, .3 LSD
rms typical for resolution 1 Hz - | XHz at 25°C; HP 5352B .7 LSD
typical 26.5 - 40 GHz; LSD = least significant digit.
Resotution: sclectable | Hz 10 ) MHz.
FM Tolerance (see Graph 2: FM Rate Tolerance)
Maximum devistion: Auvio 20 MHz p-p (HP 5350B/HP 5351B)
12 MHz p-p (HP 5352B)
9 MHz p-p (Option 005)
Manual: 60 MHz p-p (HP 5350B/HP
53518)
55 MHz p-p (HP 5352B)
35 MHz p-p (Option 005)
Maximum FM rate: 10 MHz
Tracking 8peed
Fast-acquisition track: | GHz/s.
Normal FM rate: | MHz/s.
Low FM rate: 80 kHz/s.
AM tolerance: any modulation index provided the minimum signal
level is not less than (he sensitivity specification.
Modes of Operation
Automatle: counter automatically acquires and displays highest
level signal within sensitivity range.
Manual: center frequency must be entered 1o within + 20 MHz or
input frequency; = 3 MHz worst case below | GHz: increases mea-
surement and daia output rate.
Automatic amplitude discrimination: automatically measures the
largest of all signals present, providing that signal is >6 dB (typical)
above any signal within 500 MHz: >20 dB (typical) above any signal
within 500 MHz 10 20 (46) GHz.
Acquisition time
Automatic made: fast-acquisition track: <60 ms.
normal FM rate: <125 ms.
low RM rate: <1.25 s
Manuat mode: <20 ms.

TCXO Option 001 Optlon 010
Aging Rate 1 X 10~ per manth 5 X 10~ per day 2X 107" per year
Short Term 1510~ pers 1X107"pers 1X 10" per s
Temperature 0 - 50 I x10™ 1X10~" X110~
Line 10% change LX 10’ 1 x10-"* 1x30-"
Warm up 1o 10 miAutes 10 minutes
<5 X 107" @ 25°C

Time Base (10 MHZ).

Input 2

Freguency range: 10 Hz 10 525 MHz.

Mode of Operation

500: 10 MHz to 525 MHz.

1MD: 10 Hz to 80 MHz.

Sensitivity: full operating environment:

B00: 10 MHz 10 525 MHz, 25 mV rms: 15 mV wypical @ 25°C:

1M: 10 Hz to 80 MHz, 25 mV rms: 15 mV 1ypical @ 25°C:

Gate Time = ) /resolution: 1 ms minimum.

Resolution: seiectable 1 Hzto | MRz

High resolution: | MQ2 mode: 0.001 Hz for <100 kHz input; 0.01 Hz

for <1 MHz iaput: 0.1 Hz for <10 MHz input; | Hz for > 10MHz

input: ) second gate.

Accursoy; (Sec Graphs 4 & ). =1 LSD
( +1.4 x Trigger Error{") £ Time Base

Gate Time
Impedance: selectable 1M ! nominal shunted by <70 pF or 50 Q
nominal.
Coupling: ac.
Connecior: replaceable fuse, 1ype BNC female.
Maximum input: 50Q: +10 dBm: IM Q: 1V rms.
Damage levei: 500 or | Mfl dc — 5 kHz: 250 V (dc + ac peak):
>S5 kHz: 5.5 V rms (+ 28 dBm) + 1.25 X 10* V rms/FREQ.
Panel label: 5.5 V rms (+ 28 dBm).
Time base output: }0 MHz and | MHz, 2.4 V square wave ac cou-
pled into 1kQ: 1.5V p-p into 5002; available from rear panel BNC con-
nectors whenever the instrument has ac power connected.
External time base: |, 2, 5 or 10 MHz, 0.7 V min 10 8 V max. p-p
sine wave or square wave into > |KQ shunted by < 30 pF, via rear-
panel BNC connector. Exierna) reference automatically selected
when signal is present.

x Frequency

Genera)

Display: scgmented 24-character alphanumesic LCD (backlighted).

Keyboard: set-up stored in STBY mode.

Self-check: tesis for correct circuit operation.

Dlagnostics: front-panel or HP-1B selectable, Display and Keyboasd

Lockoul, Service Diagnostics and User Information.

Data output: over HP-]B bus: varies wilh Frequency and Resolution.
Auto meode: > 100 readings/s. 10 kHz resolution, no math func-
tions, "DUMP" mode.

Manual mode: > 120 readings per second formatted at )0 kHz reso-
lution, no mathk functions "DUMP MODE".

Meth tunotions: result = measurement x scale + offset.

Offset: mcasurement is offset by entered value.

8cale: measurement is multiplied by entered value.

8mooth: displayed resolution is determined using exponential aver-

aging: displays only stable digits.

Sample rate: variable from less than 50 ms beaween measurements

10 HOLD. which holds the display indefinitely or until trigger occurs

Display rate: 5/s, variable over HP-[B.

Overlosd indicstion: "OVRLOAD™ A user message.

8leep mode: input } emissions reduced 10 <-~70 dBm typical when

sleep mode or input 2 is selected.

IF output: rear panel BNC provides 30 - 110 MHz down-converted

microwave signal at >~20 dBm in1o 50 €1, ac coupled.

HP-IB Interface tunctions: functions and diagnostics are program-

mable; address-set at front panel. default switches on rear pancl:

lcach{lcam programming. 1EEE 728 compatible command struc-
ture; funclion subset SH1, AH1, TS, L4, SR1,RLI, PPO. DCI{,DT),

CO, El (see page 574).

Reset/local: returns o tocal control.

Operstion temperature: 0° C 10 50° C.

Power requirements: 100 VA max.

Line setect: 100 V (90-105 Vac rms; 47.5 — 440 Hz).

115/120 V (104/126 Vac rms. 47.5 - 440 Hz).
220 V (198-231 Vac rms; 47.5 — 66 H2).
230/240 V (207-252 Vac rms; 47.5 — 66 Hz).

Accessorles furnished: power cord, manual.

8ize: 133H X 425 W X 358 mmD (3%” X 16%~ X 147)

Weight: 11 kg (24 1b).

() Yrigger Error Voy' + 6. s rms

Input Slew Raie in V/s at Trigger Polnt
Where g, = aftactive rms dolsa of counter’s input channel ( 100 uV typical)
8, = MM noisa of 1he Inpun signal for A 500 MHx bandwidih

www.hparchive.com
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Orderlng Information
HP 53808 20 GHz Microwave Frequency Counter
HP 53518 26.5 GHz Microwave Frequency Counter
HP 5352B 40 GHz Microwave Frequency Counter
Opt 001 Oven Time Base
Opt 002 Rear Panel Inputs (HP 5350B/51B only)
Opt 005 Frequency Extension to 46 GHz (HP $352B
only)
Opt 006 Microwave Level Limiter (HP 5350B/51B
only)
Opt 010 High Stability Oven Time Base
Opt 700 MATE Programming
Opt 910 Additiongl Operating & Service Manuaf
Opt 908 Rack Mount Kit for use with front handles
removed
Opt 913 Rack Mount Kit for use with supplied front
handles
Opt 1A3 Bellcore CLEI Barcode Sticker
Opt W30 Extended repair service. See page 723,
Additions] Equipment Available:
Transit Case (HP 9211-2643)

Price
$5.500
$6,600
$10.000
+$750
+$300
$3,900

+$700
+$1,500
$500
+$75
+$32.50
+$35

+3$30
+$160

Wavepuide (3 straight) adapter WR28-APC3.5 (HP 05356-20217)
Waveguide (3~ straight) to coaxial adapter WR42-APC3.S

(HP 05356-20216)

Adapter - 1n series APC 3.5 Male to Male (HP 1250-)748)

Adapter - In series APC 3.5 Female 10 Female (HP 1250-1749)

“E For same-day shipment, call HP DIRECT at 800-538-8787.
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Microwave Counter/Power Meter
HP 5347A, 5348A

¢ Quick and easy power and frequency measuremants
e Portable
» Battery operation

¢ Bulit-In sensor calibration tables
o Supports HP's power sensors

I i;aﬂu roa l
SYSTEMS

HP 5348A with optional soft carrying case and HP 8485A powsr sensor

HP 5347A and HP 5348A Microwave

Counter/Power Meter

The HP 5347A and HP 5348 A microwave counter/power meters
offer the convenicnce of a single instrument that meets both your (re-
quency and power mcasurement nceds. The HP 5347A
counter/power meter makes these measurements 1o 20 GHz and the
HP S348A 10 26.5 GHz. Both counter/power meters offer the accura-
cy and resolution that previously required 4 stand-alone couanler and a
scparate power meler.

Measurements src easy. The HP 5347A and 5348A arc designed
for case of usc: they have only five function keys. They arc rugged.
hightweight. and batlery powered.

True Power Meter Performance

A% 2 power meler, the HP $347A and 5348A offer excellent dy-
namic rangc. lincarity, and accuracy. They use the same proven pow-
cr scnsars used with Hewlett-Packard's stand-.done power melers.
Power sensors and accurale, wide range messurements go hand in
hand.

Power measurements can be madc (rom —70 dBm 1o +20 dBm
over a 10 MHz 10 26.5 GHz frequency range, depending on the sen-
sors used. Exceptional power meter linearily and low sensor SWR
combing 1o give you ovlstanding measyrement accuricy. The instru-
mentation accuracy is +£0.5% in linear mode or - 0.02 dB (n logarith-
mic mode. making power meier uncertainty a2 negligible part of your
tolal muasurement ersor.

Outstanding Frequency Measurements

The frequency counter offers performance Lhal rivals Hewlen-
Packard's highest performance, stand-slone CW microwave coun-
tevs. The HP 5347 A measures frequency from 10 Hz to 20 GHz. and
the HP 5348A from 10 Hz1026.3 GH/. You can sefcct cither | Hzor
10 kB2 resolution while measuring signals down 10 —35 dBm.
Portable, Easy-to-Use

The HP 3347A and 5348A come in a rugged. lightweighi, and
portable package Several featores have been designed-in for quick
and casy, portable measurements. An internal battery option. for ex-
ample, provides up to two hours of ¢cordless measurements.
Designed for Measurement Ease

How many limes have you purchased test equipment only lo find
thal you never use most of the available funciionality? The cxoess
functionality only cluiters the front pane) and makes measurements
difficult. Hewlett-Packard recognizes the importance of quick and
vasy measurements o ficld service personncl. The HP 5347A and
HP 5348A are designed for case of use.

www.hparchive.com



Five Function Keys Simplify Operation

Exira functions that can get in the way of making quick and casy
power and ffcquency measurements, were designed out of the HP
5347A and HP 5348 A counler/power mcters. As a result, only five
function keys arc required 10 make accurate [requency and power
measurements. With only five keys. Lhe chances of getting an incor-
secl reading due (0 instrument sct-up is almost eliminated.

You will find that little or no lime is required 10 learn how 1o use
Lthese instruments. And, in case it is needed, a one-page guide for gel-
ting started is shipped with every instrument,

No Need for Calibration Tables

Average calibration tables have already been entered for you in the
HP 5347A and HP $348A. They arc permaaently stored in memory.
You no longer need to spend valuable time (rying to correctly enter
power sensor calibration 1ables. Using average calibration 1ables re-
sults in only a slight reduction in overall measurement accuracy.

With the HP 5147A and 5348A. you do nol need (o enter the (re-
quency used 10 make a power measurcment. Simply take advantage
of the bwlt-in lrequency counter to measure frequency. With the
press of a single key, (he (requency measurement is stored for usc in
the power measurement. The stored frequency is then used to access
the power sensor calibration factor in the permanently stored calibra-
tion faclor versus frequency tables.

One easy-to-use instrument makes 1he job quicker and mors
convenient.

The Internal Dattery allows measurements without
cumbarsome electrical cords.

Internal Battery for Cordiess Measurements

An optionzl internal battery allows you to make cordless measure-
ments for up to two hours. When you are in the ficld, you do not need
a power cord. Just walk right up (o the output port and make your
mcasurcment.

An cxternal de input is available for cven greater flexibility in
choosing a power source. Al times it might be more convenient to
operate the instrument from a de supply.

A Rugged Package ftor Tough Environments

These instruments are designed to survive the harsh transportation
and operation cnvironments common to portable applications. Their
membrane front panels keep dirt and moisture from entering the in-
struments. An optional soft carrying case s(ores acoessories, protects
the unil during Lransit, and frees your hands to make measurements.

For Benchtop and ATE Systems Too

You will find that having frequency and true power measurements
ina singte portable package saves valuable beach space in a manufac-
turing environment. The case-of-use features will also be greatly ap-
precialed.

A rackmount kil and HP-IB oplion ure available lor using the
HP 5347A or HP 5348A in an ATE system.
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ELECTRONIC COUNTERS

Microwave Counter/Power Meter (cont’d)

Counter Specifications

Input 1
Frequency range: HP 5347A: 500 MHz - 20.0 GHz
HP $34BA: 500 MHz - 26.5 GHz
Sensitivity:
HP 3347A/48A: 500 MHz - 12.4 GHz: -32dBm
{~35 dBm typical)
12.4 GHz - 20.0 GHz: —27 dBm
(—32 dBm typical)
HP 3348A: 20.0 GHz - 26.5 GHz: —20 dBm(—27 dBm ypical)
Maximum input: +7 dBm
Oamege level: +25 dBm, peak
Connector: HP 5347A: N(f)
HP 5348A: APC 3.5(m)
Coupling: ac
Accurscy: +LSD +time base error x frequency
Accuracy specification applies from 0°C 10 50°C when
using internal time base, 0°C 10 55°C with external time
base.
Resolution: 1 Hz or 10 kHz, selectable
Tracking speed: resolution = | Hz, speed = | MHz/s
resolution = 10 kHz. Speed = 1 GHz/s
Acquisition time: resolution = 1 Hz, Time < 125 ms
resolution = 10 kHz, Time < 60 ms
Maximum deviation: 20 MHz p-p, automatic mode
Maximum FM rate: 10 MHz
AM tolerance: any modulation index provided the minimum signal
level! is not tess ¢han the sensitivity specification.
TCXO time base: sce page 116 for specifications
External time base: |0 MKz 0.7V min. 10§ V max p-p sine wave or
square wave into > | KQ shunted by < 30 pF, via
front panel BNC connector.
Option D06 microwave level limiter
Damage Level
500 MHz - 6 GHz: 39 dBm
6 GHz - 18 GH7z 36 dBm
18 GHz - 26 GHz: 34.8 dBm
Sensitivity, reduced by:
500 MHz- 12.4d GHz 3 dBm
12.4 GHz - 20.0 GHz: 4 dBm
20.0 GHz - 26.0 GHz: 3 dBm

Input 2

Frequency range: 10 Hz - 525 MHz

Sensitivity: 25 mV rms (15 mV rms typical)

Impedance: | MQ nominal shunted by < 70 pF (10 Hz - 80 MH2) or
50Q nominal (10 MHz -~ 525 MHz)

Maximum input: +10 dBm (500 input). } V rms (] MD input)

Connector: BNC (f)

Coupling: ac

Resolutian: 1 Hz or 10 kHz scieciable

Power Meter Specifications

Frequency range: 10 - 26.5 GHz, sensor decpendent

Power range: —70 dBm - +20 dBm (100 pW - 100 mW). scasor-

dependent

Power sensors: HP 8481 A, HP 8481D, HP 8484A. HP 8485A
The HP 8481D is a direct replacement lor the HP
8484A

Dynamic range: 50 dB in 10 dB steps

Display units: Watts, dBm

Resolution: 0.01 dB in logarithmic mode, 0.1 % of Iull scale in linear

mode.

Accuracy

Instrumentation: +:0.02 dB or £0.5%

Zevro Set (digital setability of zero): =0.5 % of lull scale on most
sensitive range

Power reterence

Power output: {.00 mW. Factory set 1o 0.7 % Iraceable to USS.
National Institute of Standards.

Accuracy: x1.2% worst casc (+ 0.9% RSS) for one year.

General
Disgnostics: rear pancl or HP-IB selectable, scrvice diagnostics and

user information
Data output: 90 measurements per second. counter —varies with [re-

quency

(10 kHz resolution, DUMP MODE)

18 measurements per second, power meler
HP-{8 Interface Functions: SHI, AH1, TS, L4, SRI, RLI. DCI.
DTI, E (sec page 578)
Operating temperature: 0°C (0 55°C
Power requirements: 50 VA maximum
Line setect: 100V (90 - 105Vac rms: 47.5 440 Hz):

115/120V (104 - 126Vac rms; 47.5 —440 Hz):

220V (198 - 231Vac rms; 47.5 - 66 Hz):

230/240V (207 —232Vac rms: 47.5 —66 Hz)
External da: 12 10 26Vde, 40 W, binding post
Battery (Option 002): 1-2 hours of operation (lypical). 12 hours to
charge (lypical)
Accessories auppited: power cord, Operating/Programming Man-
val, power sensor cable (HP 11730)
8ize: 144 H x 325 W x 456 D (5.66” x 12.8~ x §8.07)
Weight: 9.1kg (201b): with batiery, 10.4kg (231b)

Ordering Information Price
HP 5347A 20 GHz Counler/Power Meter $7.950®
HP 5348A 26.5 GHz Counter/Power Meter $8.950
Options for HP 5347 A and HP 5348A
Opt 002 Battery Pack +8400
Opt 006 Microwave Level Limiter +8950
Opt 013 HP-1B Interface +$300
Opt 070 Soft Carrying Case +$2935
Opt 913 Rack Mount Kil +83%0
Opt 915 Service Manual +S150
Opt 916 Addilion Operating/Programming Manual +$75
Opt W30 (HP 5347A) Exiended repair service.
Sce page 723. +$190
Opt W30 (HP 5348A) Extended repair service.
Sec page 723. +$215
Opt W32 (HP 5347A /48A) Calibration service.
See page 721. +$820
Power sensors
HP 8481A Power seunsor $650
HP 8481D Powcr sensor $900
HP 8484A Power sensor $1.000
HP 84854 Power sensor £950

HP Power sensor cshies
HP 11730A 1.5 meters (5 t) sensor cable §90
HP 11730B 3.0 meters (10 (1) sensor cable $100

HP 11730C 6.1 meters (20 1) sensor cable $140
HP 11730D 15.2 meters (50 ft) sensor cable $200
HP 11730E 30.5 meters (100 ft) sensor cable $26S
HP 11730F 61.0 meters (200 ft) sensor cable $425

Additional equipment availsble:
Transit Case 9211-2650
(Sec page 712)
“& For same-cay shipment, call HP DIRECT at 800-538-8787.
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o Automatic measurements to 18 GHz/26.5 GHz
e Portabillty
o Wide FM tolerance

HP 5342A SYSTEMS
HP 5342A & 5343A Microwave Counters
Portability

The HP 5342A and HP 5343A Microwave Counters provide auto-
matic (requency mcasurement to 18 or 26.5 GHz in highly portablc
packages. The operaling range of the HP $342A can be extended 10
24 GHz with Option 005.

Amplitude Measurements (Option 002, HP 5342A only)

Option 002 adds the ability to measure and display the power level
of the input in dBm. The 11-digit LED display presents amplitude
measurement 10 0.1 dBm resolution. Also, the same option extends
the instrument’s dynamic range to enable frequency measurcments (o
+ 22dBm.

FM Tolerance

Measuring & carrier frequency while it is being frequency modulst-
ed has broad appeal in the communication industry and elsewhere.
Both the HP 5342A and HP 5)43A can tolerate peak-to-peak FM
deviation 1o 50 MHz.

Digital-To-Analog Converter (Option 004)

Option 004 lets you convert any three consecotive displayed digits
(frequency or amplitude) into an analog voltage outpul on the rear
panel. This makes the moniloring of microwave-oscillator-Irequency
drift easy 1o make with only a stripchari recorder.

Scaling and Offset Functions

The versatility of the microprocessor-controlled keyboard allows
you to perform math functions by means of a few key strokes. Fre-
quency values to | Hz resolution can be added 1o or subiracted from
the measured frequency for [F offset application. The HP 5343A also
offers an mx = b mode for both scaling and offset functions.

HP 5342A Specifications

Signal input
Input 1
Frequency range: HP 5342A: S00 MHz to 18 GHz
HP 5343A: 500 MHz 10 26.5 GHz
Sensltivity: NP 8342A: 500 MHz 10 124 GHz: -25 dBm
124 GHz 10 18 GHz: —20 Bm
HP 5343A: 500 MHz 10 12.4 GH2: -33 dBm
12.4 GHz o (8. GHz: —28 dBm
18.0 GHz 10 26.5 GHz: =23 dBm
Maximum Input: +7 dBm (See Option 002, 003 for higher levels).
impedance: 50, nominal.
Connector: HP 6342A: Precision Type N female.
HP 5343A: APC 3.5 male with collar.
Damsge level: +25 dBm. peak (See Option 006 for +39 dBm protec-
tion).

ELECTRONIC COUNTERS

CW Microwave Frequency Counters
HP 53424, §343A

« Amplitude measurement In dBm (HP 5342A Option
002}

o High input sensitivity

» Digital-to-analog converter (Option 004)

DYSANED FOR
HP 5343A l SYSTEMS I

Coupling: dc 10 load, ac to instrument.
SWR: < 2:1, (Typical) 500 MHz-10 GHz
< 3:1, (Typical) 10 GHz-18 GHz/26.5 GHz
FM tolerance: switch sclectable (rear panel)
Wide: S0 MHz p-p worst case.
Normal: 20 MHz p-p wors( case.
Narrow: (HP 5343A only) 6 MHz p-p worst case.
For Modulation Rates from dc to 10 MHz.
AM tolerance: any modulation index provided the minimum signal
level is no( less than the sensitivity specification.
Autamatic amplitude discrimination: automatically measucres the
largest of al) signals present. providing that signal Is 6 dB above any
signal within 500 MHz; 20 dB above any signal, 500 MHz~18 /26.5
GHz.
Modes of Operation
Automatic: counter automalically acquires and displays highesl
level signal within sensitivity range.
Manual: center frequency entered to within +40 MHz of Lrue
value.
Acquisition Time
Automatic Mode

Narrow FM 200 ms worst case (HP 5343 A only)
Normal FM 530 ms worst case
Wide FM 2.4 3 worst case

Manual mode: 80 ms after [requency entered.
input 2
Frequency range: 10 Hz 10 520 MHz direct count.
Sensltivity: 50 (: 10 Hz 10 $20 MHz: 25 mV rms.
1M 10 Hz 0 25 MHz: 50 mV yms.
Impedance: sclectable | M), <50 pF or S0 © nominal.
Coupling: ac.
Connector: type BNC female.
Maximum input 30 {: 3.5 V rms (+24 éBm) or 5 V dc, fuse
protected
1 MO 200 Vde + SV rms.

Time Base
Crystsl frequency: (10 MHz
Stability

Aging rate: <1 x 10-"/month.

Temperature: < = 1 X 10-° over the range 0°C 10 50°C.

Short term: <1 X 10-° for | sccond averaging time.

Line veriation: < = 1 X [0-" for 10% change (rom nominal.
Output frequency: 10 MHz, >2.4 V square wave (TTL compatible)
1.5 p-p V in10 50 Q) available from rear panel BNC,

External time base: requires 10 MHz, 3.0 V p-p sine wave or square
wave into | k2 via rear panel BNC connector. Switch selects either
interna) or external time base.
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ELECTRONIC COUNTERS

Automatic Microwave Counters
HP 5342A & 5343A

Optional Time Base (option 001)

Crystal frequency: 10 MHz.

Stabiiity
Aging rate: <5 X 10-'%/day after 24-hour warmup.
Temperature: <7 X 10-° over the range 0°C 10 50°C.
Short term: <} X 10-'? for | second averaging lime.
Line varistion: <1 X 10-'% for [0% change from nominal.
2w5’-(|:n-up: <5 X 10-* of final value 20 minutes after turp-on. at

Amplitude Measurement (opt 002) (HP 5342A only)
Input 1
Frequency range: 500 MH2-18 GHz.
Dynamic range ( and level)

—22dBmto +22dBm 500 MHz to 12.4 GHz

—15dBmto +22dBm $2.4 GHzt0 18 GHz
Maximum operasting level: +22 dBm.
Damage level: +25 dBm, peak.
Resotution: 0.1 dBm.
Accuracy: +1.5 dB (excluding mismatch uncertainty).
8WR: <2:| Typical }amplitudc measurement).

<$:1 Typical (frequency measurement).

Measurement! time: 100 ms + frequency measurement lime.
Display: simultaneously displays frequency to | MHz resolution and
Jevel. (Option 011 provides full frequency resolution on HP-IB).
Input 2 (50 ) impedance onty)
Frequency range: 10 MHz-520 MHz.
Dynamic range (frequency and kevet): —17 dBm 10 +20 dBm.
Damage levet: +24 dBm,
Accuracy: +1.5 dB (excluding mismatch vneertainty).
S8WR: <).8:) Typical
Measurement time: 100 ms + [requency measurement time.
Display: simultaneously displays frequency and input level.

Extended Dynamic Range (opt 003) (HP 5342A only)
Frequency range: 500 MHz to 18 GHz.
gensitivity: 500 MHz 10 12.4 GHz: —22 dBm.
124 GHz 10 18 GHz: -15 dBm.

Maximum operating level: +22 dBm.
Dynsmic range: 500 MHz 10 12.4 GHz: 44 dB.

12.4 GHz 10 18 GHz: 37 dB.
Demsge lovel: +25 dBm, pcak.
SWR: <5:).

Microwave Limiter (option 008)
Input 1
Freguency range: HP $342A: 500 MHz - 18 GHz.
HP 5343A: 500 MHz - 26.5 GHz.
Sensitivity: HP 5342A: 500 MHz — 12.4 GHz: - 2| dBm.
12.4 GHz - 18 GHz: — 15 dBm.
HP 5343A: 500 MHz - 12.4 GHz: —30 dBm.
12.4 GHz — 18 GHz: — 24 dBm.
18 GHz — 26.5 GHz: — 18 dBm.
Maximum oparating level: + 7 dBm.
Demage level: 500 MHz — 6 GHz: +39 dBm (8W).
6 GHz — 18 GHz: +36 dBm (4W).
(HP 5343A only) 18 GHz — 26.5 GHz: +34.8 dBm (3W).
8WR: 2.5:1, 500 MHz — 10 GH2.
3.5:1,10 GBz - 18 GHz/26.5 GHz.
Note: Option 006 is incompatible wilk Option 002, Option 003, and
Option 005 for HP 5342A. Please consult factory special 1o
combine Options 005 and 006.

General

Accuracy: + | LSD x lime-base error.

Resolution: front pane) push buttons select ) Hz to | MHz.
Displey: 11 digit LED display. sectionalized to rcad GHz. MHz
kHz, and Hz.

seM-check: selecied from front pancl pushbutions displays 75 MHz
for resolution chasen.

Frequency offset: selected from front panel pushbuttons. Displayed
frequency s offset by entered value 10 1 Hz resolution.

Frequency mulliply: (HP $343A only) (mx +b) measured data is
multiplied by any integer up 10 99. Oftset can then be added or sub-
tracted. Front-panel selectable.

Totalize (HP 5343A only): input 2 can totalize at rales up lo 520
MHz. Readout on the fly is controlled by front panet or HP-JB.

Sarnglo rate: variable from less than 20 ms between measurcments
10 HOLD which holds display indefinite)y.

IF oul: rear panel BNC connector provides 25 MHz 10 125 MHz oo1-
put of down-converted microwave signal.

Power requirements: 100/)20/220/240 V rms, +5%. —10%, 48—66
Hz; 100 VA max.

Wolght: net 9.1 kg (20 1b). Shipping 12.7 kg (28 Ib).

Slze: 133 H x 213 W x 498 mm D (5.257 x 8,387 x 19.6").
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Graph 2. Uncertainty due to time base error can be reduced by
callbrating the time base more frequently, or by using a time
base with a lower aging rate.

Ordering Information Price
HP $342A Frequency Counler $1),000
HP 3343A Frequency Counter $12.600
Options and Accessories (both modeis)
Opt 001 High Stability Time Base + 5900
Opt 002 Amplitude Mecasurement {HP 5342A Only) + $2,500
Opt 003 Extended Dynamic Range (HP 5342A Only) + $795
Opt 004 Digital-To-Analog Converter + $400
89( 005 Frequency Extenston to 24 GHz (HP 5342A + $500
nl
Op()306 Limiter Input Protection (+39 dBm) + $850
Opt 011 Digital ¥nput/Output (HP-1B) (Cable Not + 8550
Inel)
Opt 908 Rack Mounting Adapter Kit + $100
Opt 1A3 Belloore CLET Barcode Sticker + $30
For a comparable product, sec the HP 5347
counter/power meter on page 118,
HP K70-59992A: Rack Mounting Adapter Kit With
Slot for access to front connectors from rear.
HP 10842A: Extender Board Kit $800
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¢ Single input 10 Hz to 18 GHz
e Automatic amplitude discrimination
¢ High sensltivity —35 dBm

ELECTRONIC COUNTERS

Automatic Microwave Counters
HP 5340A

« Optional extenslon to 23 GHz2
o High AM and FM tolerance
o Exceptional reliabillty

HP 5340A

lot"..(.v.m »uul
SYSTEWS

HP $340A Frequency Counter

The HP 5340A Frequency Counter is an easily used, versalile in-
strument for direct measurement of frequencies from 10 Hz through
18 GHz via a single input connector.

Tbe exceptional sensitivity of this instrument enhances measure-
ment in the microwave field, where signals are commonly low-level
and connected via directional coupler or lassy devices.

Access 10 the HP Interface Bus via Option O11 provides a flexible
systems interface. The ability to program octave range through this
input reduces acquisition lime to less than 40 ms (typical).

HP 5340A Specifications

8ignal Input

Input 1

Range: 10 Hz to 18 GHz.

S8ymmetry: sincwave or squarewave input (40% duly factor, worsl

case).
Sensitivity: —-30dBm, 10 Hz 10 500 MHz; —35 dBm, 500 MHz10 )0
GHz: —25dBm, 1010 18 GHz.
Dynamic range: 37 dB, 10 Hz to 500 MHz: 42 dB. 500 MHz 10 10
GHz; 32dB, J0OGHz 10 18 GHz.
Impedsnce: 50 Q.
VBWR: <2:). 10 Hz-12.4 GHz; <3:1, 12.4-18 GHz.
Conneator: precision Type N.
Coupling: dc 10 load, ac 10 mstrument.
Damage level: +30 dBm,

Total power (2c + dc) not 10 exceed | watt. Sec Option 006 for up to

+3% dBm protection.
Acquisition time: <150 ms mean typical.
nput 2
Range: (0 Hz~250 MHz direct count.
Sensitivity: 50 mV rms. 150 mV p-p pulses 10 0.1% duty factor; mini-
mum pulse widith 2 ns.
Impedance: | MQ sbunied by <25 pF.
Connector: (ype BNC female.
Coupling: ac.
Meaximum input: 200 V rms, 10 Hz to 100 Hz: 20 V rms, 100 Hz 10
100 kHz: 2 V rms, 100 kHz 10 250 MHz.
Automstic amplitude discriminstion: automalically selecls the
strongeslt of 21l signals present (within 250 MBz 1o 18 GHz phase-
lock range), providing signal level is: 6 dB above any signal within 200
MHz: 10 dB above zny signal within 500 MHz: 20 dB above any
signal, 250 MHz -18 GHz (typical performance).
Maximum AM modulation: any medulation index as long as the min-
imum voltage of the signal is not less than the sensilwity specification.

Time Base
Crystal frequency: 10 MHz.
Stabllity

Aging rate: <3 X 107 per month.

8hort term: <5 X 107" rms for | sccond averaging time.

Temperature: <=2 X 107¢ over the range of 0°C 10 50°C.

Line variation: <=1 X 107’ for 10% line variation from nominal.
Output frequency: 10 MHz, >2.4 V square wave (TTL compatible)
available from rear panel BNC.

External time base: requires 10 MHz approximately 1.5 V p-p sine
wave or square wave into ) ki via rear panel BNC. Switch selects
cither interoaf or external time base.

Optional time base (opt 001) aging rate: <5 X 107'° per day after
24-hour warm-up for less than 24 hour off-time.

General

Accurscy: =1 LSD = lime-base error.

Resolution: front-pancl swilch selects 1 Hz to | MHz.

Display: cight digit LED with posilioned decimal point and appropri-
ate measurement units of xHz, MHz, or GHz.

Self check: counts and displays 10 MHz for resolution chosen.
8ample rate: controls time between measurements. Continuously ad-
justable from 50 ms typical to 5 seconds. HOLD position hoids dis-
play indefinitely. RESET button rescts dispizy to zero and activates a
new measurement.

HP-B8 inlerface tunctions: SHI, AH), T1, L2. SL1. RL2, PPO.
DCI. DT1. CO, EI (see page 574).

Operating temperature: 0°C 10 50°C.

Power: 115V or 230 V +5%, —10%, 48—66 Hz, 100 VA.

Weight: ne1. 11.3 kg (25 Ib). Shipping, 14.1 kg (31 Ib).

8ize: 88.2 H x 425 W x 467 mm D (3.47" x 16.75° x 18.39*)

Ordering Information Price
HP 5340A Frequency Counter $18.100
Opt 001 High Stability Time Base + §950
Opt 002 Rear Panel Connectors + $230
Incompatible with Option 006. Consult {sclory spe-
cial 10 combine these Opticns.
Opt 005 Frequency Extension to 23 GHz + $690
Incompgnible with Option 006, Consull actory spe-
cial 10 combine these Options.
Opt 006 Limner Inpot Protection (+39 dBm) + $865
Incompatible with Option 002 & Option 005. Consult
factory special to combine these Options.
Opt 011 Remote Programming-Digital Output + 8725
(HP-1B)
Opt 908 Rack Flange Kil + 865
Opt 1A3 Belicore CLEI Barcodce Sticker $30
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ELECTRONIC COUNTERS

Puise/CW Microwave Frequency Counter
HP 5361B

¢ Frequency extensions to 26.5 GHz, 40 GHz, and bullit-
in frequancy protiling

o Measure frequency (pulsed or CW), PRI, PRF, pulse
width, offtime, and frequency protiles directly

DESIGNED FOR
MATE
SYSTEMS

|m'.\'..u‘-f|
SYSTEMS

HP 53618

HP 53818 Universal Counter

Make All Your Frequency Measurements with One
Microwave Counter

The HP 5361 B was designed for both high precision pulse and CW
performance. [t is the only pulse/CW microwave counter with fre-
quency of frequency modulzation profiling built-in. Characterize sys-
tems or components of radar, EW, and communications. Lower your
equipment cost by eliminating the need for a separate CW counter,
puls¢ generator, and computer.

Precision puise measurement provides sccurscy to spare

The HP 5361 B measures 40 GHz pulsed microwave signals with up
10 | Hz resolution. Six separate pulse microwave measurements are
available to characterize your signals: frequency, PRF. PR]. pulse
widlh, off-time. and frequency profiling.

Teue CW performance at no extra cost

Count CW signais from 10 Hz to 40 GHz, with | Hz resolution.
Resolution improves 10 0.001 Hz at 100 kHz. Other CW couater lea-
tures include Fast Track and Low FM Rate. Fast Track cnables the
counler 10 measure & signal thal is sweeping a1 up to 800 MHz/s
when characterizing a VCO or DTO. Low FM Rate allows measure-
ments on a signa) that is varying slowly in frequency.

Frequency profiling made easy and inexpensive

[ntentional or unintentional FM on your carrier, such as a chirp, is
easy 10 measure and piot with the HP 5361B and a printer. The func-
tion Profile, with & printer, makes it possible to accurately determine
the frequency vs. time characteristics of your pulsed or CW signal.
replacing a compuicr, pulse generator, and much software.

Automatic messurements simplify testing.

The HP 5361B's “suite’ of aulomatic features. Aulo-Suite, is de-
signed to make your testing casier. The counter performs many auto-
malic operations that must be done manvally in other counters. All
you need to do is connecl your signal and choose the function, and the
counter does the rest. Automatic features include the following:

Aulo-Calibration- A major calibration is performed internally at

power up, or on command. No external connections are nceded.

Auto-Assess- Determines if the signal is pulsed or CW and shifts

ta the correct measurement routines.

Auto-Acquire- Automaitically acquires a signal from 500 MHz (o

40 GHz.

Auto-Qate- Seis the gate widih for CW signals (dependent on the

selected resolution). Pulsed signals are provided a gate width calcu-
lated to minimize measurement errors.

Auto-PRF- Allows you to measure the carricr frequency of signals

with stable or changing PRIs, from 2 MHz 10 50 Hz. A low-PRF

mode enables measurements to | Hz PRF.

» 1 Hz resolution on pulsed and CW signais

e Up to +50 dBm pulse Ievel protection (optional)
e 60 ns minimum pulse width

s Measurements down to 1 Hz PRF

Auto-Position- Positions the gate inside the microwave pulse so
that turn-on and turn-off transients do not corrupl the measure-
menl.
Auto-Track- After a CW signal has been acquired, the HP 5361B
tracks a signal sweeping up 1o 800 MHz per second in Fast Track.
Auto-Resolutlon- No calcutator reeded You set the resolution and
the counter calculates the number of pulses to average for the true
requested resofution. And smoothing improves resolution,
Auto-Indicate- Displays the measurement and indicates whether
the signal is pulsed or CW.
Scope-View gives you confidence in externally gated
measurements
Vicw the exact position of the measuremen( on any 100 MHz oscil-
loscope. For externally gated measurements, there is always a con-
cern that the gating signal may not coincide with the microwave
pulse. Scope-Vicw enables you 10 easily set up an externally gated
measurement because you can see the downeconverted pulse with a de
offsel al the actual measurement interval.

[F af Signal

Measurement ——

Figure 1. Set up externally gated measurements with conli-
dence using Scope-View.
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Bulit-in Profiling Reduces Costs and Simplifies
Measurements

Figure 2. Have the power of a frequency profiling system on
your bench with the HP 5361B and a printer.

Demanding dasigns require you to know more about your
signails

Frequency profiling is becoming more important as demands are
incrcased on radar, EW, transponder, and communication equip-
mentl. Unwanted frequency pertubations on a switching voltage
controlled/ digitally tuned oscillator (VCO/DTO) degrade perform-
ance. I the linearity of a chirp deviates 160 much from the desired
charactenstics, the range side lobes will be out of spec. Characteriz-
ing frequency transients, modvlation, and linearity is key to lowering
¢osts and increasing performance in future systems.
Built-in profiling Is inexpensive

Previously, frequency profiling required a microwave ocounter,
pulse generator, computer, software, and much interconnection. The
PROFILE function provides the capability to make frequency mea-
surement inside a pulse with no extra equipment. other than a printer.
The printer is used 10 output a plot of the frequency vs, lime (sce
fgure 2).
Easy-to-use because It is sutomatic

An external gate is pot needed for pulsed signals. Pushing the
PROFILE key starts the profiling function. The signal is acquired.
the pulse width measured, then frequency profiling is started. When
the profile is finished, it is sent Lo the printer for a permanent hardco-

py-
The moast sccurate method ol irequency profiling

Gating ervor s an inherent parl of most counter architeclures. This
can be a small but consistent error of less than 100 ps. The algorithms
and hardware associated with PROFILE reduce this gating erros 10 a
negligible amount providing more accurate measurements.

The Cost-eftective Choice for Manufacturing and
Service

Test software 1o conrtrol the HP 5361 B can be writien two different
ways. The counter can be controlled by easy to remember English-
like commands. or Hewlett-Packard's Interactive Test Genera(or
(ITG, see below).
ITG: The easiest way to generate teat software—use a mousa

Interactive Test Generator (ITG) can be used 1o generate test
software for the HP $361 B. This allows using a mouse for casy code
generation for a rack of HP instruments. The mouse is used 10 invoke
different functions on graphical front panels. displayed on a comput-
er.
High-speed throughput lowers production costs

The counter can also produce results at rates up to 100 measure-
ments per second. The improved cfficiency saves you time and money
by letting you test more devices for a given time.

Extended calibration cycies keep the HP 5381B working and
out of the calibration lab

The only periodic maintenance required for the HP 5361 B is time-
base calhibration. Complete internal calibration is performed at power
up or upon command. To keep the counter out of tbe calibration lab
even longer, Option 001 or 010 can be included. Oprion 010 extends
tke calibration cycle 10 five years. and still provide kHz measurement
accuracy on a 40 GHz (requency measurement.

The Power Reguired for R&D on Tomorrow’s Radars,
VCOs, and DTOs

Measures simple parameters easily; flexible enough for
complex signals

The HP 5361B makes frequency, timing, and profiling measure-
ments at the touch of a button. The counter also makes more complex
measurements. You can measure the carrier frequency of agile sig-
nals, staggered PRIs, or the frequency transients in a pulsed or CW
signal.

Frequency modulation on the putse (FMOP) is easy and
ivexpensive {o quantity

Frequency profiling a radar chirp 10 determine linearily or charac-
terizing the droop when turning on a high power stage is easy with the
HP 5361B's PROFILE function and uses much less equipment.
One counter measures radar puise parameters and the STALO

The HP 5361 B features state-of-the-arl pulse microwave measure-
meots without sacrificing its CW performance. This counter can
characterize your radar pulse, and has the needed features for mea-
surements that require high-CW psecision. such as 1esting the Stable
Local Oscillator (STALQ). The counter measures with | Hz resolu-
tion up 10 40 GHz.

Resist input burnout with s high damage (eve!

Option 006 exiends the damage level 10 +50 dBm for pulses of } 4
sccond and less, or approximately +40 dBm for CW signals. The
standard damage level, and damage leve) above 26.5 GHz. is +25
dBm. more than enough for lower power applications.

The right mix of features simplifies VCO and DTO testing

The HP 536) B has features to accurately and casily test VCOs and
DTOs. PROFILE lets you measure the step response with gate
widths down to 11 ns. Post-tuning drift and sctiling time can also be
measured in this way. Fast Track is useful for measuring tuning lin-
carily because il tracks a signal Lhat is moving a1 up to 800 MHz per
second. The counter outputs results a1 up to 100 readings per second.

ANTENNE

> o b oL

FREQUENCY AGILE [
5]

Figure 3. Measure all your signals, from the STALO to the out-
put pulse, with the HP 6361B.
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ELECTRONIC COUNTERS

Pulse/CW Microwave Frequency Counter (cont’d)

Summary Specifications
Functions

Frequency (Pulsc or CW), frequency profiling, PRF, PRI pulse
width, and offtime

Input characteristics

Input 1(500) Input 2(1 M) Japut 2 {30 0)
Frequency range 500 MHz-20. 10 H2-80 MHz 10 MH2-525 MH2
26.5. 40 GHz
Sengitivity 25 ™Vyms 25 MVems
05124 GHz ~28 dBm
12.4-20 GHz -23 dBm
0.5-26.5 GHz (opt. 026. 040)  -20 dBm

26.5-40 GHz (opt. 040) dBm = 0.37 ¥ fn GH2}-29.8

Frequency (INPUT 1)
Automatic & manual scquisition:
3500 MHz - 20 GHz:
500 MHz - 26.5 GHz (opt. 026):
500 MHz - 40 GHz (opt. 040)
Least significant digit: | MHz to | Hz for frequency, 0.001 Hz for
PRF.
Puise frequency measurements
Putse width (mInimum): manual mode- 60 ns; auto mode- 100 ns
Pulse rep freq: minimum-1 Hz; maximum- 2 MHz
Measurement time, resolution, accuracy: sec dalasheet
CW frequency measurements
FM tolerance: 55 MHz p-p
Tracking speed (fast scquisition ): R00 MHz/s
Acquisition time: manua) mode- <40 ms; automalic mode, fas
acg.- <100 ms
Gate times (1 Hz resolution): 200 10 1000 ms
Measurement time: >8.5 ms. (in Dump Mode)
Accuracy: Sec datasheet

Pulse parameters (INPUT 1)

Pulse width PRI Ottime PRF

Min/Max 60ny/ 10ms | 500ns/is | 400ns/ls | | HZ2 MHz

LSD (PW < 1 ms)- 1 as; (PW > 1 ms)- 100 ns to 0.00] Hz
Accuracy +(20 ns + time base uncertainty X = (20 ng) % (PRFY
(100 ave.) | measurment) = LSD = LSD - time base

uncertainty

Protile (INPUT 1)
Frequency range (min/max for Y axis): 500 MH2/40 GHz
FM chirp toterance (Max span for Y sxis): S0 MHz p-p
Time range (min/max span for X axis): 100 ns/10 ms
Time resolution: | ns
Internal gate width: minimum: |1 to 23 ns
lypical minimum: 14 ns
External gate width (minimum): manual acquisition 20 ns
aulo acquisition 60 ns
Number of data points: Up (0 100
Profile frequéncy measurements
Printers supportad: HP 2225A_ HP 2227B. HP 3630A. op1 002
Profile phase measurements: sc¢ Application Nolc 377-4 for de-
tails. Computer required.
Frequency (INPUT 2)
Renge: 10 Hz 10 525 MHz
Accuracy: 0.001 Hzto | Hz
Resolution/L8D: 0.00) Hz to | Hz

Options

Option 001 oven time base: aging rate < 5 X 107 per day
Options 008, increased damege level: pulsed- + 50 dBm (100
walls) pcak: CW- +3% dBm (8 walls)

Option 010 aven time base: aging rate < 7 X 107! per week
(Standard time base: aging ratc < | X 107 per month)

Optlon 028: frequency cxteusions for input § 1o 26.5 GH7

Optlon 040: frequency extension lor input | 10 40 GHz

Ordering Information Price
HP §361B Puls¢/CW Microwave Counler $11.900
Opt 001 Oven Time Base +8950
Opt 006 Microwave Limiter +$950
Opt 010 High Stability Time Base +$1.500
Opt 026 26.5 GHz Frequency Extension +$2,600
Opt 040 40 GHz Frequency Exlension +§7.000
Opt 700 MATE Interlace +$750
Opt 908 Rackmount kit for use with front handles +534
removed
Opt 910 Additional operating and programming +880
manval
Opt 913 Rackmount kit for use with supplied front +583
handles
Opt 915 Service Manual +8200
Opt W30 Extended repair service. See page 723 +8315
Opt W32 Calibrarion service. See page 723, +8§525
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ELECTRONIC COUNTERS

Pulse and CW Microwave Frequency Counters

e Pulse microwave measuremernts, 400 MHz to 110 GHz
» CW measurements, dc to 110 GHz
¢ —25 dBm sensitivity

HP 5345A/5355A/6356A,B,C,.D

« 100 Hz measurement resolution
s 75 nanoseconds minimum pulse wldth
« 20 nanoseconds minimum external gate

Extending the frequency range of CW and pulse measuremenis to 100 GHz2.

Pulse and CW Measurements to 110 GHz

HP 5355A Automatic Frequency Converter/$345A Counter, to-
gether with the HP 5356A, 5356B. 5356C. 5356D Frequency Con-
verier Heads, provide pulsc and CW frequoncy measyrement
capability to 18, 26.5, 40, and 110 GHz respectively. The HP $355A°s
internal microprocessor controls the measurement algorithm, com-
putes the input microwave (requency, and displays the result on the
HP 5345A wilh 11 digits of resolution,

Automatic Pulse Detection

This 110 GHz counter is a versatile tool for characterizing pulsed
signals. Internal pulse-detection circuitry (Figure 1) can detect in-
coming RF bursts as short as 75 nanoseconds and generatc a mea-
suremcnt gate for the counter. With this internally-gencrated
detection gate, the countes can thun measure the average frequency
of the RF burst.

Figure 1. Automatic Pulse Detection

Sensitivity, FM Tolerance, Automatic Amplitude
Discrimination

HP's pulse counicrs have sensitivily performance 10 —25 dBm,
making mcasurement of low-level microwave and milhimeter-wave
signals reliable and accurale. For signals with frequency modulation,
these counters atso offier high peak-to-peak amplilude discrimination
automatically measurcs the signal with the highest amplitude.

DS FO DESIGNED FOR
4EE)
SYSTEMS SYSTEMS

Exceptional Resolution, High Accuracy

You can select the measurement gate time of this counter from 50
nanoseconds (o 1000 seconds. Increasing the measurement gale time
increases the resolution of measurement results. In fact, this counter
can mcasure 2 110 GHz signal with resotution down to 100 Hz and
accuracy as good as 3 kHz in pulse mode. This performance ¢can im-
prove to | Hz in CW modc.

Even if your applicalion requires narrow external gates. the
counler ¢an stil) achieve fine resolution through an automatic (re-
quency averaging scheme (Figure 2). When the measurement gale is
longer than the external gate. the counter will automaltically take sev-
eral measurememis of the repetitive signal. 1t will then average Lhe
results o yield better resolution. The measurement process is com-
pletely automalie—making the counter casy to work with.

THGNAL

b X M ASUREMENT
MADE OVER
THIE POATION

CaATH OF FRF (NPT

-— — - — —_— -—
| ' '
CRAMTROL
INPUT | | | I | |

Figure 2. Frequency averaging to Increase resolution

Systems Performance, 9000 Measurements/Second

These counters are fully programmable over HP-IB. Mcasuremem
throughput of 9000 measurcments /second saves you money by reduc-
ing Lest time.

www.hparchive.com
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ELECTRONIC COUNTERS

Pulse/CW Microwave Frequency Counter (Cont’d)

Condensed Specifications Pulse Mode
Input Specifications (pulse and CW mode) HP 8356A/B/C/D HP 5356A/8/C/0
HP5356A | HP535B | MP5356C | HP3356D input Auto Mode Input Man Mode
Frequency Range | 1.5-18 GHz | 1.5-26.5GHy | 1540 GHz | 36-110 GHz M Tolerance 50 MHz p-p Chirp 80 MHz p-p Chirp
Sensitivity (TYPICAL)
15-12.4 GK2 -20 d8m -20 dBm -25 dBm _ Acquisition Time | @ HP 53564/B/C Input Man Mode: 0
12.4-18 GHz -15 d8m -15 dBm -2 dBm —_ (TYPICAL) © HP 5356A/8 Input Auto Mode: 100 us + (EXT GATE WIDTH
18.26.5 GKz —_ -15 ¢Bm -20 dBm _ X PRF) + 650 ms for EXT GATE < 100 us (2 = PRF) + 650
26.5-34 GHz — —_— -5 dBm — ms for EXT GATE > 100 us
3440 GHz - _ ~10 dBm — o HP 5356C (nput Auto Mode: (8 + PRF) + 1.55s 4+ 100 us
36-50 GHz —_ — —_ ~20 ¢Bm + (EXT GATE WIDTH x PRF) for EXT GATE < 100s (10 +
40-60 GHz — — _ -15 dBm PRF} + 1.58s for EXT GATE > 100 us
50.75 GR1 _— _ — ~10 dBm o HP 5356D ~5 to +5 dBm: (X) = 2.5
75495 GKx - -_— —_ - 7dBm o HP 5356D -15 to -5 dBm: (X) = 3.5
95-105 GHz — — —_— - 5dBm & HP 5356D -20 10 -15 dBm: (X) = 4.5
105110 GR2 — — — - 3dBm (X5 + 2¢( 100 g3 ) For EXT GATE <100 s
@® Maximum EXT GATE WIDTH x PRF
(nput (X)s+ 2 For OXT GATE > 100 s
1.5-12.4 GHz 15 g8m +5 dBm + 54Bm —— PRF
12.4-18 GHz +5 dBm +5 dBm +15 dBm = ® HP 5356D Limited Search: (X) = 1: Range .1 10 6 GRy of
18-26.5 GHz —_— 15 dBm +15 ¢Bm _ £3 GH rom canter frequency
26.5-40 GH2 —_ —_ +15 ¢Bm —_ -
36,110 GHz - _ T +5 d8m Calibration Time (E:TP;»::ESI:V G;;HI T'I:;F )+ 75 ms
{ X
+24 k
(® Damage Level |+25 dBm peak |+25 dBm peek | +25 dBm peak +220ddB|;:n°Ce:d Performed during 10 consecuive measurements when
- PULSE Mode Is selected, after any front pane! change, or
Impedance 50 Q NOMINAL 50 @ NOMINAL |50 @ NOMINAL| Waveguide when the EXTERNAL GATE width changes by more than
SWR (TYPICAL) 12%. Only calibrates if External Gate is <100 ps.
1.5-10 GHa <2l <2l 0 - Measurement Time | Acquidifion Time | Acquisition Time + Calibration Time
10-18 GH2 <3t <3l 3l - (TYPICAL) + Calibration Time | +HP 53454 SAMPLE RATE + 60 ms
%6; g:f = <3l <§: e + HP 53454 + (1 5 + HP 53454 GATE TIME)
> o — < — SAMPLE RATE W
1440 GHz - _ <51 . + HP 53454 GATE EXT GATE WIDTR X PRF
36-110 GHx —_— — — <31 TIME of 100 4
Connecior N Male SMA Male | APC 3.5 Male | Waveguide (whichever i grealer)
@ HP 53564/8 See Option 006 for higher damape protection 10 + 39 dBm
® 1.5-6 GHz. +0 ¢Bm (+5 dBm, TYPICAL) EXT GATE
12.4 GHz, +5dBm
CW Mode WIDTlléox PRF 4
HP 5356A/B/C HP 5356A/8/C/D | HP 5336 : D
Auto Mode Man Mods Auto Mode Pulse Width Min: ) l“i{;s 5
FM Tolerance | 5356A/8: 15 MHz pp (60 MHz 80 MHz p-p Fig. 6 { i?':s(‘)m 15133)6 75 s
p-p in special FM mode), rate: dc - 10 MHz Max: 2 ms ' 30 ms
rate: de - 10 MHz —
5356C: 60 MHz p-p. Pulse Repetition
rate: dc - JO MH2 Frequency Min: 50 Kz %0 Hr
AM Tolerance |Any modulabion index provided the minimum signal 0% :'m_mp 53360 anly) 520?":; 303: !
leve! is greater than the counter sensitivity. — ax 2
Multiple Signal | Automatic Amplitude Discrimination (AAD) w0 25 dB TYPICAL
Discrimination |Automatically measures largest signal provided
signal is 8 dB (TYPICAL) greater than any signal 15 g8 Maximum Video
within 500 MHx and 20 dB (TYPICAL) greater than Typ Feed-Theough 15 mV p-p TYPICAL for rf burst rise and tall imes > 10 ns
any signal over the full frequency range of the head for HP 5356A/8/C. No hmitation for HP 5356D (Waveguide
hcquisition | HP 53564/B = 400 ms 15 ms ® 100 ms beyond cutoff).
Time HP 5356C = 1.4 Mimmum EXT 20 ns
(TYPICAL) GATE WIDTH
Measurement Gate Time < 100 ms: Acquisition time + 4 X HP 53454 GATE LSD Displayed 1 Hz + HP 5345A GATE TIME
Time TIME + 53454 Sample Rate + 125 ms. Resolution £2 X LSO 4 100 Hz rms +
(TYPICAL) (1 + VHP 5345 GATE TIME X EXT GATE TiME WIDTH) ()
Gate Time > 100 ms: Acquisition time + HP 5345A GATE Accuracy £2 X LSD £100 Hz rms =
TIME ¢ HP 5345 Sampla Rate + 35 ms (1 + VAP 5345 GATE TINEE X EXT GATE TIVEE WIDTH) ()
Tracking Rate — 100 MH2/s + 04 13KR2
(TYPICAL) EXT GATE WIDTH
LSD Oisplayed 1 Hz = HP 53454 Gate Time +Time base error X FREQ
Resolulien 22 X LSD £10-"° rms X FREQ @ For (P 8346 M:/‘E TIME) > 10 ma and PULBE WIDTH 2 10 us, usa
Accuracy 22 X LSD +1 X 10" rms X FREQ = time base error X FRE e T TME X BXT QATE wioTH)

For EXT GATE signals generated by the HP 5358A, the EXT GATE WIDTR aquals ihe input PULSE
WIDTR minus 30 ne (TYPICAL) for the HP S358A/8/C/0 Inpul end equale Inpul PULSE width
minua 65 ma (TYPICAL) for the HP B35SA 0.4-1.6 GHx input.

® 100 ms (Input evel -5 to +3 dBm).
300 ms (input level -~ 18 10 -5 gBm),
400 ma {Input lrvel -20 10 - 15 dBm).
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Input Specitications

5355A 0.4 - 1.6 GHz (condensed)

Sensitivity: —t 5 dBm.
Masimum Input: +5 dBm.
Impedance: 50 2 nominal.

Damage level: +-24 dBm peak (fuse in BNC connector).

Puise width: 150 nsto 1 s

Pulse repetition rate: 100 Hz to 2 MHz.

60 MH2 = — — —

1 MHz

30 Hz

2 kHz

10 MHz

Figure 6 HP 5358D FM Tolerance

Ordering information

HP 8345A Electronic Frequency Counter

HP 5355A Autosnatic Frequency Converter

HP 53568A 18 GHz Frequency Converter

HP 5388B 26.5 GHz Frequency Converter

NP 6338C 40 GHz Frequency Converter

HP 5358D 36-} 10 GHz Harmonic Mixer Driver

Options for HP 5348A

Opt 011 HP-IB includes remote programming

Opt 812 HP-IB similar to Opt 01 [, but also includes

slope and trigger level controls

Opt 700° Test Module Adapter (TMA) for MATE

System

Opt 908 Rack Flange Kit, HP 5060-8740

Options for HP 5358A
Opt 001 High Pass Fiiter
Opt 008 Limiter

Options for HP 53568

Opt 001 18-26.5 GHz Waveguide (WR-42)

Opt 0608 Limiter
Option for HP 5386C

Opt 001 26.5-40 GHz Waveguide (WR-28)

Options for NP 388D (requircs an HP S35SA with
S/N prefix greater than 2620 - xxxxx and one of the

following mixer options)

Opt 008 (two HP 5061-5458 parts) 2 cables 1o
connect HP 5356D to HP 1197Q/U/V or W

Opt 050 (HP 11970Q) 36-50 GHz Harmonic Mixer
Opt 080 (HP 11970U) 40-60 GHz Harmonic Mixer
Opt 078 (HP 11970V) 50-75 GHz Harmonic Mixer

Opt 110 (HP 11970W) 75-110 GHz Harmonic

Mixer

Price
$14,500
$10.000

$3.100
£3.100
$4.000
$8.500

+81.500
+$1.600

+85,750

129

+$65

+$320
+$600

+$1.050
+$520

+5940

+8230

+$1.700
+$1.850
+$2.250
+52,500

& For same day shipment, call RP DIRECT st 800-538-8787.

* Must dg ondersd with Opf 12 and an HP 5355A
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ELECTRONIC COUNTERS

Low Cost Counters for Frequency Measurements

HP 5384A, 5385A, 5386A

e Frequency measurements 1o 3 GHz (HP 5386A)
o Up to 11 digits of resolution, 9 digits per second
o —23.5 dBm sensltivity

FREGUENC Y COUmTER
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MSGNED FOR

SYSTEMS : '
HP 5386A: 10 Hz to 3 GHz (pictured above).
HP 5385A; 10 Hz t0 1 GHz (not shown).
HP 5384A: 10 Hz to 225 MHz (not shown).

HP 5384A/5385A/5366A Frequency Counters

The HP 5384A /85A /B6A are HP's lowest priced system frequen-
cy counters. They provide outstanding measurcment performance for
bench, field. and systems applications. Combining wide frequency
range, high resolution, high sensitivity, and HP-IB compatibility.
these counters compare with instruments which cost much more.
Portable: The half-rack-width package makes (he HP
5384A /85A /86A portable and saves rack or bench space.
Versatile Oisplay: The twelve-digit, liquid-crystal display has larger
characters than other LED displays and is easier to read in sunlight.
The added feature of remote display extends the vscfulness of these
counters beyond that of simply making and displaying (requency
measurements. User-(riendly messages, prompis and measurement
units can now be displayed.
Low Cost Of Ownership: Intcgrated design and cxtensive sclf-tests
result in greater reliability. easier serviceability, and ultimalely lower
cost of ownership.

Performance

If your frequency measurement needs are betow 3 GHz, the HP
5386A will provide you with the basic performance of (raditional mi-
crowave counters, al about half the price. The HP 5386A measures
frequencies from 10 Hz to 3 GHz with only 1wo input ports. instead of
the three ports found with other counters. The high-frequency input
measures frequencics from 100 MHz 10 3 GHz with -23.5 dBm sensi-
livity (15 mV rms). In addstion, prescaling techniques offer peak-lo-
peak FM tolerance of at least 100 MHz for your communications
applicalions. You can select the number of digits displayed from 3-to-
Il to blank meaningless digits from an unstable signal source. The
HP $386A also solves your systems problems with full remote
programmability {via HP-IB standard feature) 2nd remote display
capabilitics. The high-stability timebasc option will lengthen the re-
quired calibration period (for xHz accuracy at 3 GHz) from six
months (o a full yeur.

Applications
The HP $386A fits well in the following application areas for local
oscillator. IF, angd radio transmitler frequency measurements:
e Military and privale commupicalions
o TACAN. DME, and [dentily Friend or Foe
o Global Positioning System
o MDS Tclevision

s HP-IB standard
o Systems performance and portability

Condensed Specifications
Input Channel A (HP B384A/85A/86A): | MQ // 25 pF.
Range: 10 Hz to 100 MHz,
Sensitlvity: 15 mV rms sine wave S0 Hz (10 Hz for HP 5386A) 1o
100 MHz: 45 mV peak-1o0-peak 5 ns minimum pulse width; HP
5384A/83A only: 25 mV rms sine wave 10 Hz to 50 Hz.
Dynamic range: 45 mV 10 4 V peak-1o-peak X attenuator setting.
Attenuator: X} or X20 nominal above 50 Hz input.
Low pass filter: 100 kHz nominal 3 dB point.
Manual trigger level: variable, —0.] V to +0.1 V X attcnuator.
Damage level x<1: 10 - 200 Hz 350 V (dc + ac peak).
0.2-420%Hz 170V (dc + ac peak).
0.42-10 MHz (5% 10" V rms H2)/FREQ.
>10 MHz SV rms.
X20: <1 MHz, Same 2s X1' >1 MHz, 50 V rms.
Input channel B (HP B384A): 50 ohm.
Range: 50 10 225 MHz.
Senslitivity: 10 mV rms 50 10 200- MHz; 15 mV rms 200 o 225
MHz.
Dynamic range: 10 mV 10t V rms.
Manual sttenuator: vanable, X) to X5 (010 14 dB) nomnal.
Dsmage level: 350 V dc + 5 V rms ac.
Input Channel B (HP 8388A): $0 ohm, fused.
Range: 90 to 1000 MHz
Sanaitivity: 10 mV rms (= 27 dBm) 100-1000 MHz' 15 mV rms
(—23.5dBm) 90 - 100 MHz.
Dynamilc range: [0 mV 107 V rms (—27 10 +30dBm).
Manus! attenustor: variable, X| to X 18 (0 10 25 dB) nominal.
Damage level: ac > | MHz + 30dBm (7 V rms).
ac <) MHz 2V rms.de = § V.

Input channel B (HP 3386A): 50 ohm nominal, VSWR 2.5, 1ypical.
Range: 100 MHz to 3 GHz, prescaled; (90 MHz to 3.5 GHz, 1ypi-
cal).

Coupling: ac.

Sensitivity: |5 mV rms (=23.59Bm): 5 mV rms (=33.0dBm) typi-
cal.

Dynamic range: 1S mV rms 0.5V rms (—23.5dBmto +7dBm): 5
mV rms to.5 V rms (—33.0 dBm to + 7 dBm), typical.

NOTE: Manual attenuator not active for channel B.

Frequency A and B8

Range channel A: 10 Hz - 100 MHz.

Range channel B: (HP 5384A) 50 MHz - 225 MRz: (HP 5385A) 90

MHz - 1.0 GHz; (HP $386A) 100 MHz - 3 GHz.

LSO displayed: 10 Hz 10 | nHz.

Accuracy: + Resolution = Time base Error X Frequency (see

Graphs | and 3).

Period A
Range: 10 ns 10 0.1 .

LSD displayed: .001 (s 10 10 ns.
Accuracy: = Resolution + Time base Error X Period (sec Graphs 2
and ).

Time base

Standard HP 5384A: 10 MHz.

Aglng rate: <3 X 1077 /mo.

Temperature: <S X 1074, 0° to S0°C, ref. 25°C.

Line voitage: <1 x 10-" for = 10% variation.
Standard HP 53835A/88A, Option 001 (HP 8384A): TCXO. 10
MHz.

Aging rate: <) X 10~"/mo.

Yemperature: <2 x 10-* 0° 10 40°C, ref. 25°C.

Line voltage: <S x 107* for = 10% variation.

Oven Time base (Option 004)

Frequency: 10 MHz.

Aglng rate: <3 X 10-*/mo. alter 30 days continuous operalion.

Temperature: <1 X 10-’,0° (0 50°C, ref. 25°C.

Line vollage: <2 X 10°° for = 10% variation.

Battery operation (HP $384A/85A only): the insirument operates

for 3 hours (1ypical) with Option 004. In STBY. the oven will operate

continuously lor 24 hours (1ypical).
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170 Interface

HP-IB S8iandsrd

Programmable Functions: Frequency A, Frequency B, Period A.
Programmable Controts: ATTN A, FILTER A, MAN LEVEL A,
MAN LEVEL A/B (HP 5384A/B5A Only), Gatc Time.

Display: Normal, Increment, Decrement (digits displayed): Remote,
Local: any 12-character message can be displayed on the LCD viz a
syslem controller.

Data Output: output will be maximum resolution/gate lime.
Format: |7 characters plus CR and LF.

Rate: 4 readings/s maximum at 0.( s gate.

HP-IB Interface Functions: SH), AH). T5, TEO, L4, LEO, SR,
RLI, PPO, DCI, DTI, CO. El (see page 579).

Talk Only: Set with address switch = 1.

Battery Pack (Option 005 - HP 8384A/85A Only)

Battery Type: scaled lcad-acid.

Capacity: 4 hours (typ.) at 25°C without Option 004.

Recharge Time: |6 hours (1yp.) in the standby mode.

Battery Low Annunclator: enabled 20 minutes prior to inslrument
shutdown nominally.

Battery S8ave Switch (resr panel): prcvents discharge of interval
battery by the oven timebase, Option 004, during instrument standby
(STBY).

Line Fallure Protection: instrument antomatically switches to bat-
lery in case of line failure.

Weight: Option 005 adds 1.4 kg (3 tb) to instrument weight.

General
Check: 10 MHz sell-1est.
Gate Times: 0.1, ), or 10 seconds (nominal).
Display: 12-digil alphanumecric liquid crystal.
Dispiay Digits (variable): frequency 3 10 1): period 3 10 8.
Timebase Output: 10 MHz 25 mV p-p (nominal) into SO ohm.
External Timebase (nput: 10 MHz 0.5 V rms inlo 500 ohm. 15 V
(dc + ac peak) maximum.
Operating Temperature: 0° to 50°C.
Power Requirements
ac: sclectable, 18 VA max. (30 VA max., HP 5386A) 115V + 10%,
—~25%: 230V + 10%. ~15%: 48 « 66 HZ: 115 V « 10%: 380 - 420
Hz.
dc: (HP 5384A/85A Only): 9-15 Vdc. 1.0 A maximum.
Welght
HP 5384A/85A: nel, 2.2 kg (4.8 Ib). Shipping. 4.1 kg (9 Ib).
HP 5386A: nct, 3.4 kg (7.8 1b). Shipping 5.3 kg (11.9 1b).
Size:
HP 5384A/85A: 212 mmW x 98 mmH x 276 mmD (8% in. x 3% in.
x 10%3n.): HP 53868A: 2{2.3 mmW x 88 | mmH x 421.6 mmD (8%
in. x 3% in. x 16% in.).

Ordering Information Price
HP 5384A Frequency Counter 225 MHz $1590.00
HP 53854 Frequency Counlor 1.0 GHz $1995.00
HP 5386A Frequency Counter 3.0 GHz $3780.00
Opt 004 High Stability Ovenized Timebase + $550.00
Opt 910 Additional Operating/Service Manual + $20.00

Opt W30 Extended repair service. See page 723.
Opt W32 Calibration scrvice. See page 723.
HP §384A /85A only

Opt 001 High Stability TCXO (HP 5384A)¢ + $450.00
Opt 005 Battery Pack + $300.00
Side Handle Kit: HP 5061-(171 $50.00
Rack Mount Kit (singic): HP 5060-0173 $90.00
Rack Mount Kit (duzl): HP 5060-0174 $77.50
Vinyl Carrying/Operating Case: HP 34110A $£82.00

*TCXO time basc is standard with HP S385A /86A
HP 5388A only:

Front Handle Kit: HP 5062-3988 $£50.00
Rsck Mount Kit (single): HP 5062-3972 $51.00
Rack Mount Kit (dual): HP 5062-3974 and £55.00
5061-9694

“B For sgame day shipmeny, call HP DIRECT at 800-538-8787.
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ELECTRONIC COUNTERS

Our Fastest Universal Systems Counter
HP 5345A

» 500 MHz DIrect Count, Conversion Plug-Ins
to 110 GHz
» 2 ns Single Shot Resolution, 2 ps Averaged

HP 5345A

HP 5345A Electronic Counter

Versatile, High-Speed Measurement Pawer

- High resolution pulsed Frequency measurements and pulse profiling
to 110 GHz with the HP 5355A and HP 3336A/B/C/D.

- Rapid 2 ns resolution Time Interval measurements [or jitter charac-
Lerizalion.

- High throughput Frequency, Period. Radio, Tolalize, and Scale
measurements to 500 MHz.

HP 5345A Condensed Specifications
Input channels A and B
Range: 010 500 MH?z d¢ coupled 50 ftand ) M; 4 MHz 10 S00 MHz
ac coupled, 50 Q: 200 Hz 10 500 MHz ac coupled, 1 MQ.
impedance: seleclable. | M shunted by less than 45 pF or 50 Q
(nominal).
Sensitivity (X1): 500, 25 mV rms sine wave and 75 mV p-p pulse.
IMQ. 25 mV rms sine wave and 75mV p-p pulse to0 300 MHz; 50 mV
rms sine wave and 150 mV p-p pulse to 500 MHz.
Trigger level: adjustable over 2.0 V dc.
Output: rear-panel BNC connectoss bring out CHAN A TRIG LEV-
EL and CHAN B TRIG LEVEL for conveniecnt DVM monitoring.
Common Input
Range: ac coupled 50 11, 4 MHz 10 400 MHz; ac coupled | M(1, 300
Hz 10 400 MHz: dc coupled, 0 10 4060 MHz.
Impedsnce: 50 (1 remains S0 1, 1 M} becomes 500 kf2 shunted by
<80 pF.
Sensitivity [X1): 50 O, 50 mV rms sine wave and 150 mV p-p pulse.
1MQ, 25 mV tms sine wave and 75 mV p-p pulse to S0 MHz: 75 mV
rms sirc wave and 150 mV p-p pulse to 200 MHz: 120 mV rms sine
wave and 360 mV p-p pulsc 10 400 MHz.
Frequency A

Range: 0.00005 Hz 10 500 MHz.

Resolution: See Graph 1.

Accuracy: = Resolution = Time-Base Error (Graph 2).

» 25 mV Sensitivity 10 500 MHz
» Up to 9000 readings/second over HP-IB

I D ST r-.'t-l
SYSTEMS

Perlod A
Range: 2 ns (0 20,000 s.
Resolution and accuracy: AFreq [Per)/Freq (Graphs | ang 2).
Time Interval/time interval average
Range: 10 ns 10 20.000 s.
Minimum dead time: 10 ns.
Trigger pulse width: ) ns (1ypical) minimum width input at mini-
mum voltage inpul.
Resolution
Time Interval: 2 ns + Noisc Trigger Error (Graph 3).
Time interval Average: = T.l. Resolution = 2 picoseconds.
Vintervals averaged
Accuracy: x Resolution = Time Base Ercor (Graph 2) & Trigger
Level Timing Error (Graph 4) =+ 700 ps.
Ratlo B/A
Range: both channels accept de 10 S00 MHz,
L8D: Ratio/[Freq B x Gate Time}.
Resolution and accuracy: = LSD = |A Trigger Error (Graph
1)/Gate time| x Ratio.
Start/Stop
Range: both inputs de Lo 500 MHz.
Mades: A, A + B determined by rear-panel switch.
8caling
RAsnge: dc 10 500 MHaz.
8caling factor; selectable by GATE TIME setting. Scaling facior
equals GATE TIME setting/10-® seconds.
Input: input signal through channcel A.
Quipat: output frequency equals input frequency divided by scaling
faclor.
Time base
Standard high stabllity oven
Frequenoy: |0 MHz.
Aging rate: <5 % 10-'" per day.
Short term: <) X 10-' for | s average.
Temperature: <7 X 10-° 0°C 10 55°C.
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ELECTRONIC COUNTERS
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Graph 4, Trigger Level Timing Error: Atfects the Start and Stop
paints, total error Is the larger of the two. Input callbration will
reduce this error.
Time Basa (cont.)
External frequency standard input: input voitage > 1.0 V rms into |
k2 required from source of 1,2, 2.5, § or 10 MHz «5 X 10-% (£5 X
10-4 for option 00)).
Frequency standerd output: > | V rms into 50 2 at 10.0 MHz sine
wave.
General
Display: | | -digit LED display and sign.
Gate time: 1000 s to 100 ns in decade sieps: <50 ns in MIN position.
Measurement speed
Mode of Operation Readingt per Sacond
Normal Operation (Max sampie r3le) 10
Extarmally armed 500
Exiernally gated 500
Computer dump 9,000
Overflow: aslerisk is illuminated when display is overflowed.
8ample rate: conlinuously variable from <0.l s o >5 s with from-
panel control. In HOLD position the last reading is maintained until
the counter is resel.
Externat arm input: counter can be armed by a —1.0 V signal applied
to the rear pane! 50 2 input.
External gate input: same conditions 83 for EXT ARM.
Gate output: > Vinto 50 Q.
Operating temperature: 0°C 1o 55°C.
Power requirements: 100/120/220/240 V rms +5% —10% 48 10 66
Hz, maximum power 250 VA.
Weight: )7 kg (37 1b).
Bixe: 132.64 x 425W x 455 mmD (5.22* x 16.75° x 19.5°).
Ordering information Price
HP 5345A* Plug-In Counter $14,500
Opt 011 HP-1B includes remote programming + 81,500
Opt 012 HP-IB similar 10 Opt 011, but also includes  + $1.600
slope and trigger level controls
Opt 908 Rack Flange Kit, HP 5060-8740 + 865E
HP 103954 Board Extender Kit: For troubleshooting $1.100

P For same day shipment, call HP DIRECT at 800-538-8787.
*See page 127 for Mlcrowave axtensions.
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ELECTRONIC COUNTERS

100 MHz Universal Counters
HP 5334A and 5334B

o Two matched 100 MHz Input channels; optional C s Automatic rise/fall time. pulse width and ac/dc voltage
Channel to 1.3 GHz measurements

o 9 diglts per second resolutlion from 1 Hz to 1.3 GHz » Complete HP-IB programmablliity standard

e 2 ns time interval resolution, 200 ps with averaging e MATE Interface optional

e

@
0eaae
@eaee

g 9 99 -0 -
SYSTEMS »
HP 53348 DESIGNED FOR
MATE
SYSTEMS
HP 5334B Universal Counter P;':::: 10 05 10 10° s (single gace), 105 (100 GATE AVERAGE)
g S y aw), s
Elptaar::ed Universal Counter Capability for Bench or Resolution, sccuracy: AFREQ [PER]/FREQ (Graph ) and 2)
ys Time Interval A to B

- Rise/fall time, pulsc widlh measurements al the push of a bution.

- Measure the ac/dc voltage of the input signal. Range: —| ns to 10° (single shot), 10s (100 GATE AVERAGE).

- Offse1, normalize, and average measurements for grealer usability L8D: | ns (100 ps using 100 G_ATE AVERAGE).
of resulls. Resolution: & LSD « noisc trigger error (graph 3) = | nsrms.
- Auto triggering and auto allenuvation for uscr convenience. Accuracy: = Resolution x time base error (graph 2) & trig level
As well as timing error (Graph 4) x trig level senting error (graph 5) + 2 ns.
- 100 MHz frequency and pcriod measurements with resolution of 9 Time interval delay
digits per second of gate time. . . Selectable delay can be inserted between START and STOP of
- Time interval and time interva) delay to 2 ns resolution, 200 ps with Time Interval A to B. Inputs during delay arc¢ ignored. Delay Raenge
averaging, » . . . 1s | ms to 99.999 s.
- Full HP-IB‘progmmmab\lll)' standard wnllh optional rear inputs for Aatio A/B
system applications. Make up to 140 readings per sccond. Range: .00) Hz to 100 MHz both channels.

-1.3 GHz C Cbannel. MATE Intecface, and High Stability Oven
Time Base options.

- External arming/gating for synchronjzing measurements (o exter-
nal events.

L80: 4 X RATIO/ (FREQ A X GATE TIME).
Resolution and accuracy: = LSD = [B Trig Error (Graph
3)/GATE TIME].

Condensed Specifications Totallze N
Input Charscteristics (channels A and B) Range: 0 (0 10" 1. . .
Range Aesolution and accuracy: | count of inpul signal.
de coupled: 0 (0 100 MHz. Pulse width A
ac coupled: 1 M2, 30 Hz to 100 MHz: 509, 1 MHz 10 100 MH 2. Range: S ns 10 10 ms.
Sensitivity ) LSD, resolution, accuracy: samc as time interval A 10 B excepl = 2
1S mV rms sine wave to 20 MHz, 35 mV rms sinc wave to 100 ns in Accuracy deleted.
MHz. Rise/tall time A
100 mV peak-lo-peak at a minimum pulse widlh of $ ns. Range: 30 ns 10 10 ms
Dynamic range (X1) Minimum amgpiitude: 500 mV peak-to-peak
45 mV 10 5 V peak-to-peak. 10 20 MHz. D | 2500 MV 40';“ k"“‘ "
100 mV 10 2.5 V peak-lo-peak, to 100 MHz. ynamic range: 50U mVv 10 peak-10-peak.
Trigger level range LSD, resolution, accuracy: same as time interval A to B.
Manual (auto trigger oft): continuously adjustable over £5.1 'V (X ac/dc voltage
ATTN), displayed in 20 mV steps (X ATTN). Max. and min. pcaks or d¢ level of Channel A or Channel Binput
Preset: 3V NOMINAL in Sensitivily Mode. arc displayed.
Auto trigger Frequency range: dc, 100 Hz 10 20 MHz
dc coupled: 100 Hz to 100 MszO MHz 50 0. 1 MH 100 Dynamic range: §-40 V peak-to-peak; =51 Vdc.
fe goupled: ) MA. 100 Hz 10) z 30 . zlo Resolution: X |: 20 mV X 10: 200 mV
Z: Time base

Trigger slope: independent selection of + or — slope.

Impedance: | MR or 50 2, NOMINAL, switch sclectable. Frequency: 10 MHz.

Attenustor Aging rate: <3 X 1077 per month.

Manual: X ) or X 10 NOMINAL, switch sclectable. Math

Auto: atienuator antomalically swilched when in auto trigger. Display = (Mcasurcment/Normalize) + Offser.
Low pass fitter: 100 kHz NOMINAL, Channct A, switchablec. Entry range: + | X 10 90 = 9.99999999999 x 10°.
External arm Single cyele: one measuremenl per push of RESET.

Sensitivity: 500 mV peak-10-peak at Min. pulse width of 50 ns,
Signal operating range: —5 V dc 1o +3 V d¢.
Slope: independent selection of START and STOP ARM slopes:
4, =, or OFF.

Frequency A and Frequency B

100 gate average: |00 measurements accumulaled and average
value displayed. Adds one digit of resolution 1o measurements and
reduces resolution error by 10.

Hewleit-Packard Intertace Bus

Range: .00) Hz to 100 MH2, Programmable controls: all fronl-panel controls and functions,
Resoluton: See graph 1. except power on/stby swilch.
Accuracy: + Resolution + Time Basc Error (Graph 2). Trigger level: sct Channel A or B in 20 mV steps (X ATTN).
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Data output
Normal operation: ten readings/second, (ormatted.
High spesd mode: up 1o 140 readings/second (35 readings /second
with Option 700). unformatted.
HP-IB interfaca functions: SH], AHI1. T3, TED, L4, LEO, SR1,
RL1. PPO, DC1, CO. E2 (see page 578).

o N D I A I %
R et isvertiirotud 2 S
g§ " | A
=§

: r /

I_/ (
10 Ml |
| | |
" mitz {
- T T T
1 0.1 soa gate. 1 mYrms nolae, 1 Vpp sine wave
100 uht F———7 g \leqdu.unﬂmlwu.i\upmm
10 M2 1 390 gate, 100 ,Vrmi nolae, | Vpp 6ine wave
l

OM1  1KMr  10kAr 100K (M2 S0 MMz 200 MHE Y Ghr
Inpd Signal Frequency

(log scale)
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HP 3334A
Contact your local HP sales office for information regarding the
HP 5334A Universal Counter.

Options

Option 010 High Stabliity Time Base (Oven)
Frequency: 10 MHz.
Aglng Rate: 5 x 10-'%/day after 24-hour warm up.

Option 030 1300 MKz C Channel
Range: 90 MHz to 1300 MHz.
Senshivity: 15 mV rms (—23.5 dBm) sine wave, ,90 MHz to 1000
MHz. 75 mV rms (~9.5 dBm) sine wave, 1000 MHz to 1300 MHz.
Resolution snd accuracy: same as Fre#gcncy A and B.

Option 700 internsl CHL interface (MATE)
Measurement functions provided:
Frequency A, B,and C: Period A, Time Interval A to B, Ratio A/B,
Totalize A, Rise/Fall Time A, Pulse Widih A, Read Levels A and B
(ac/dc voltage and trigger).
Programmabie controis:
Channel A and B: Tnigger Level, Auto Trigger, Coupling, Trigger,
Slope, Impedance, Attenuator, Common.
External Arm: External Arm Select, Slope.
General: Gate Time
Measurement data output rate: 2.5 readings/second.

Ordering Information Price
HP 5334A Universal Counter $4550
HP 5334B Unjversal Counter 2195
Opt 010 Oven Oscillator +$800
Opt 030 Channel C +$550
Opt 060 Rear Terminals +$12§
Channel A.B and ARM in paralle? with front inputs.
Option 030 at rear panel only.
Opt 700 Internal K?ATE programming +$450

Opt W30 Extended repair service. Sce page 723.
Opt W32 Calibration service. See page 723.
@ For same-day shipment, call HP DIRECT at 800-538-8767.
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ELECTRONIC COUNTERS

Our Highest Pertormance Universal Systems Counter

HP 5335A

s A high performance 200 MHz/2 ns Universal Counter
e Built-in automatic rise time, duty cycle, pulse width,
slew rate and phase measurements

o Advanced automatic triggering capabilities
« HP-IB plus math and statistics functions standard

|os.4n:~tc-ms| HP 5335A
SYSTEMS

Remarkable Automatic Measurement Power

The HP $335A is an advanced universal counter with automatic
measurement power built in. Desigoed either for bench or systems
applications, the counter has 16 front-panel measurement functions,
plus four “phantom™ fonctions, all automatically selected by push
button or by HP-1B. These 1wenty functions, plus greatly expanded
arming and (nggering capability, make the HP 5335A a most power-
ful universal counter. In addition, math and statislics features,
matched Channel A and B input amplifiers, and HP-1B are all includ-
cd in the standard unit, making the HP $335A easily (he most ad-
vanced universal counter available at its price.

Pulse Characterization Measurements

The HP 5335A posscsses the expected universal measurements,
and does them better than ever before. Beyond the expected measure-
menl sct, the HP 3335A has the ability to automaticaily measure
waveform characteristics for various applications. Op amp characier-
ization is one arca where a number of measurements are needed 10
define the amplifier’s performance, Using the HP 5315A and a signal
source, rise and fall times. output slew rate, and propagation limes
can be measured wilh one test set-up. Also, duty cycle can be mea-
sured to see the distortion on a square wave through the amplifier due
10 diffcrent rising and falling slew rates. Phasc measurements are also
push-bulion selectable and automatically performed by the counter.

Complete Triggering Capability

To get good measurement results, a counter must properly trigger
on the inpul signgl. The HP $335A employs both manual and suto-
matic (rigger medes to quickly and easily set the right trigger points.

Manual Triggering
The counter has a =S Vdc range to belp reduce input atienuator
us¢ for most input signals, inctuding TTL.

Automatic Triggering

Two avlo trigger modes help you trigger automatically. Jusl press
auto trig or select auto trig on the HP-1B and the counter automati-
cally selects 10%-90% rise/fall time trigger points, 50% phase trigger
points, or the preset value of your choice. Then it tracks the signal’s de
offset cantinuously to stay on the right 1rigger point. Option 040 al-
lows programmability of trigger levels via HP-iB.

Trigger Level DVM
Built into the basic counter. Just press TRG LVL 10 sec both input
channel trigger levels displayed.

A Full 8et of Universal Measurement Functions

In addition to waveform characierization featuses, the HP $335A
has an extremely wide set of measurement functions covering fre-
quency. time, events and volts, These functions let you characlerize
signals quicker and more thoroughly than eves before possible.

Frequency

Frequency is the most common measurement performed by coun-
ters. The HP $335A measures to 200 MHz in Channe!l A, 100 MHz
in Channe) B, and 1.3 GHz in its optiooal Channel C. Due to the
counter's advanced design and reciprocal measurement technique,
resolution is a constant 9 digits per second of gate 1ime across its cn-
tirec measurement raage.

Time

In & universel counter, a time interval measuremenl equa(es 1o 2
stopwalch measurement started and stopped by unique events. Preci-
sion is dependent on the counter's circuitry.

To ensure precision, the HP 5335A has matched custom input am-
plifiers 1o greatly reduce trigger errors that might be produced if 1he
starl ang stop signals were amplified differently. Further, the counter
employs an analag interpolation technique that twms its 10 MHz
clock into the equivalent of 2 1 GHz time base. The HP 5335A is thus
able 10 resolve single shot time interval measurements to better than 2
nanoscconds (100 ps with averaging). This analog interpolation elim-
inates the need found in some counters for a phase-modulated (jit-
1ered) time base for 1ime interval average measurements.

Math and Statistics

Averaging techniques are often used to extend the resolution of a
counter. For averaging, the HP $335A provides sample sizes of N =
100 or N = 1,000. Best of all, averaging can be employed (or all mea-
surements except phase. In addition to mean. and selection of sample
size, Lhe counter takes standard deviations of the current measure-
ment for the sample size selected.

Math functions are another built-in feature that provide operator
convenience. These functions let you convert the display into direct
indications of parameters like flow, speed, pressure, and temperature.
Additionally, the counter remembers the offset, scale, and normalize
factors for each measurement function.
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Condensed Specifications

Input Characteristics (channe! A and B)

Range
DC coupled, 0 10 100 MHz.
AC | MQ, 30 Hz 10 100 MHz.

AC 500, 200 kHz to 100 MH~
NOTE: Channal A tange 200 MR when In Frequancy A and Ratlo modes.

Sensitivity (X1)
25 mV rms sincwave.
75 mV peak-to-peak pulse at minium pulse width of 5 ns.

Dynamic Range (X1)
7S mV 1o 5 V pegk-to-peak, to 100 MHz.
75 mV 10 2.5 V peak-to-peak, > 100 MHz.

Signal Operating Range (X1, DC)
—5Vdcio+S Vdc.

Trigger Level Range (X1)
Auto Trigger OFF
Presct: set to 0 V dc NOMINAL.
Adjustable: =5 V dc1o +5 V de.
Auto Trigger ON
Preset: set 16 nominal 50% point of input signal.
Adjustable; nominally between + and — peaks of input signal.

Auto Trigger (X1)
Range (50% duty cycle)
DC coupled, 30 Hz to 200 MHz.
AC | MQ, 30 Hz 10 200 MHz.
AC 50 €, 200 kHz 10 200 MHz.
Minimum signal: 100 mV rms.
Duty cycle range: 10% o0 90%.

Response time: 3 seconds, typical.
NOTE: Auld Trigosr requiras & repetithve signal

Coupling: ac or dc. switchable.

Impedance: | MQ, nominal, shunted by <3S pF or 50  nominal,
switchable. In COMMON A, ) M2 is shunted by <50 pF.
Attenuator: X1 or X10 nominal, swilchable.

8iape: independent selection of + or ~ slope.

Channel input: SEPARATE or COMMON A, switchable.

Frequency A
Range: 0 10 200 MHz, prescaled by 2.
LSD Displayed
| ns L
Gate Time X FREQ. (e.g. 9 digits in a second).
Resolution )
£ (2X LSD)+ 1.4 x —nggerEmor, opa.
Gaie Time
Accuracy: + (Resolution) = (Time Base Error) X FREQ.
Period A
Range: 10 nsto 10’ s.
L8D Displayed
10 PER 9 digits in a second)
Gate Time (eg. 2 dig second)-

Pariod aversge: uscr selects MEAN function, and n = 100, or
n = 1,000.

Time interval A—B

Range: 0 ns 10 107 s.

LSD displayed:| ns (100 ps using MEAN).

Resolution: + (2 X LSD) = (START Trigger Error) = (STOP Trig-
ger Ecror).

Acourscy: = (Resolution) + (Time Base Error) X TI &+ (Trigger
Level Timing Error) = (2 ns).

Qate mode: MIN only.

Time internal average: user selects MEAN fuaction, and n = 100, or
n = 1,000.

Time Interval Delay (holdoff)

Front panel Gate Adjust control inserts a variable delay beiween
START and enabling of STOP. Electrical inputs during delay are
ignored. Delay ranges are same as gate time ranges (100 us, t0 4's
NOMINAL) for gate modes of Fast, Norm, and Manual.

Inverse Time Interval A>B

Range: 1077 10 10° units/second.

LSD Displayed. Resolution, and Accuracy are inverse of Time Inter-
val A—B specifications.

Rise and Fall Time A

Range: 20 ns t0 10 ms transition with 50 Hz to 25 MHz repetition
rates (50% duty cycle).

Minimum pulse height: 500 mV peak-to-peak.

Minimum pulse width: 20 ns.

Duty cycie range: 20% to 80%.

LSD Displayed and Resolution are same as Time Interval A—B
Specifications.

Pulse Width A

Range: S nsto 107 s.

Trigger point range: 40% 10 60% of pulse height.

LSD Displayed and Resolution are same as Time Interval A—B spec-
ifications.

Duty Cycle A
Range: 1% 10 99%, 0 10 100 MHz.
Trigget point range: 40% to 60% of pulse height.

I ns
L8D displayed: —— X 100%
SR BER

KOTE: Constant duty Cycle required furing measurement.

Slew Rate A

Range: 50 V/s to 10® V/s slew rate with 50 Hz to 25 MHz repetition
rates (50% duty cycle). Minimum Pulse Height, Width, and Duty
Cycle Range are same as Rise and Fall Time A.

input mode: automatically set to COMMON A with 10% and 90%
trigger levels.

Ratio A/B
Range: Channcl A, 0 to 200 MHz (prescaled by 2).
Channel B, 0 to 100 MHz.

RATIO

FREQ X Gate Time
frequency after prescaling.

L8D displayed: where FREQ is higher

Totalize A

Range: 0 to 100 MHz

L8D dispiayed: | count of input.
HP-IB output: at end of gate.

Manual
Count reset: via RESET key.
HP-IB output: 101alize data on-the-fly sent if Cycle mode set 10 Sin-
gie. [nput frequency range in this mode is 0 to 50 Hz nominal.
Gated
Count reset: automatic after measurement.

Phase A Rel B

Range: —180° 10 360°, Range Hold off, or 0° 10 360°, Range Hold
on, with signa)l repatition rates of 30 Hz to 1| MHzx.

Minimum signai: 100 mV rms.

LSO displayed: 0.1°.

Gate Time

Rsnge: 100 ns to 107 s.

L8D dispisyed: up to three digits with Ext, Arm Enable OFF, 100 ns
when ON. MIN Gate Mode display zero.
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ELECTRONIC COUNTERS

Our Highest Performance Universal Systems Counter (cont’d)

HP 5335A

Trigger Level

Range: %], +5to -5 V: x10, +5010 ~50 V.
Resolution: X1, 10 mV; X10,100 mV.
Accuracy (X1): +20 mV, x0.5% of reading.

Time Base

Standard Crystal

Frequency: 10 MHz.

Aging rate: <3 X 10-?/month.

Temperature: < 4 X 10-%, 00 50°C.

Line voltege: <) X 10-7 for 10% change.

High stability crystal: sce Option 010.

External time base input: rear pancl BNC accepts S or 10 MHz,
200 mV rms into ) k{Y; 5 V rms maximum.

Time base out: |0 MHz, > V p-pinto 50 Q via rear panel.

Statistics

Samiple size: sclectable between cither n = 100 or n = 1,000
samples.

8td. dev.: displays a standard deviation of selected sample size.
Mean: displays mean cstimate of sclected sample size.

Smooth: performs a weighted running average and truncates unsia-
ble least significant digits from display.

Math
All mcasurement functions, with exception of GATE TIME, Totalize
in Scale Mode, and TRIG LVL, may be operated upon by Math func-
tions. Offset, Normalize. and Scale may be used independently or to-
gether as follows:
Measurement + Offsct

. - < »
Display Normalize Scale
Number value range: =1 x 10-* 10 = 9 X 10°.
Last display: causes value of previous display 10 Offset (negative
value), Normalize, or Scale al) subsequent measurements.
Measurement t-1: causes each new measurement 1o be Offsel (ncg-
ative value), Normalized, or Scaled by each immediatcly preceding
measurement.

Hewlett-Packard Interface Bus

Programmable controls: a1l measurcment functions, Math, Statis-
tics. Reset, Range Hold, Ext. Arm Enable/Slope, Cheek, Gate Adj.
(~ 1 ms 1o ) s), Gatc Open/Close (gate times to @), Gate Mode,
Cycle. Preset, Slape, Common A, Auto Trigger.

Special tunctions: FREQ B, PULSE B, TIME B—A. TOT A-B,
LEARN. MIN, MAX, al) internal diagnostic routines.

Interface tunctions: SHI, AHI, TS, TE@, L4, LE@, SRI, RLI.
PP, DC), DT, CO, (see page 579).

Data output: fixed output format consisting of 19 characters plus CR
and LF outpul in typically 8 ms.

Option D40: adds complele systems programmabilily: see column at
right,

General
Gate: minimum, manual, or continuously variable (NORM/FAST)
via Gate Adj. control.
NORM: 20 ms 10 4 s NOMINAL.
FAST: 100 pus to 20 ms NOMINAL.
MIN: minimum gaie rime. Aclual lime depends on function.
MANUAL: each press opens or closes gate.

Cycle: dctermines delay between measurements.

NORM: no more than 4 rcadings per second, nominal.

MIN: updates display as rapidly as possible (~ 15 readings per sec-

ond, dcpending on function).

SINGLE: on¢ measurement taken with cach press of bution.
Arming: Exi. Arm Enable key allows rear panel input to delermine
Start and/or Stop point of 2 measurement. External gate defined by
both Start and Stop armed. All measurements are armable excepl
Manual Totalize, Phase, and Trigger Level.

Start arm: + or — slope of arm input signal starls measyrement.

Stop arm: + or — slope of arm input signal stops measurement.

When used, Start Arm musl occur before Stop Arm.

Ext. arm input: rcar pancl BNC accepts TTL inlo 20 k. Mini-

mum Start To Stop Time: 200 ns.

Teigger level out: dc output ino | MQ via rear panel BNCs for
Channel A and B; nol adjusted for attcnuators.

Accuracy at dc (X1): £15 mV =0.5% of TRIG LVL reading.
Gate out: TTL level into 50 £: goes low when gale open: rear panel
BNC.

Range hold: ireczes decimal point and exponent of display.

Resaet: stasts 2 new measurement cycle when pressed.

Check: performs internal self test and lamp test.

Display: 12-digit LED display in engineering format; exponent range
of +18 10 —18.

Operating tamperature: 0 (o 50°C.

Power requirements: 100, 120. 220, 240 VAC (+5%. ~10%). 48-
66 Hz: 130 VA max.

Welght: nct, 8.8 kg (19 Ib 8 0z). Shipping, 13.6 kg (30 Ib).
Dimensions: 425.5 mm W x 132.6 mm H x 3454 mm D (16% in. x
5% in. x 13% in.). not including removable handles.

Options
Option 010: High Stability Time Base (oven)
Frequency: 10 MHz.
Aging rste: < 5 X 10-'°/day after 24-hour warm up.
Short term: < | x 10-'° rms for Is average.
Yemperature: < 7 X10-°, 0 10 50°C.
Line voltage: < | x 10" for 10% change.
Warm-up: within $ X 10-° of final value in 20 minutes.
Option 020: DC Digitat Voitmeter
Range: 4 digits, avioranging, autopolarity, in =10, =100. +1000 V
ranges.
Sensitivity: 100 4V, 1 mV, 10 mV. 100 mV for 1 V, 210 V, £100
V, £1000 V readings.
LSD displayed: same as sensitivily.
Input type: floaling pair.
Input impedance: 10 M + 1%.
Option 030: 1.3 GHz C Channel
Input Characteristics
Range: 150 MHz (0 1.3 GHz.
Senstitivity: 10 mV rms sincwave (=27 dBm) 101 GHz. 100 mV rms
sinewave (—7 dBm) (0 1.3 GHz.
Frequency C
Range: 1 50 MHz to 1.3 GHz, prescaled by 20. LSD Displayed, Res-
clution, and Accuracy are same as Frequency A.
Ratio C/A
Range: channel A, 0 10 200 MHz.
channel C, 150 to 1300 MHz.
Option 040: Complete Systems Programmability
Adds remote selection of low pass filter, ac/dc coupling, X1-X10 at-
tenuation, dc trigger level and inpul impedance for both Channel A
and B.

Definitions
Duty cycle: percentage of lime a signal is high or low, depending on
Slope A setting. Trigger point is high/low dividing point.
PULSE
PER
Slew rate: effeclive slope between 10% and 90% points of rising or
falling signal depending on Slope A setting.

Vg -V
SLEW = —B-—T—I—-A

Phase: angle, wilh respect o B signal, between 50% poinmis of channel
A and B signals. trigger slopes selected by Channel A and B slope
switches,

(T1y + Tiy) 360°
PHASE = ~—1——2" """
2 PER
TIy is time between 350% points of A then B signals using slopes de-
fined during Phase mcasurcmenl.
Tl is 1ime between 30% points of A then B signals using complement
slopes o T1.
Front handles: supplied with instrument.

X 100%.

DUTY CY =

Ordering information Price

HP 5335A Universal Counler $5.000
Opt 010 Oven Oscillator + $960
Opt 020 DVM +$710
Opt 030 C Channel + $985
Opt 040 Expanded HP-1B Control + §90S
Opt 908 Rack Flange Kit for use without handles. + 833
Opt 913 Rack Flange Kit for usc with supplied front + $65

handles.
Opt W30 Exiended repair service. Sec page 723.
Opt W32 Calibration scrvice. See page 723.
> Far same day shipment, call HP DIRECT at 800-538-8787
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s 100 MRz and 1300 MRz
e 10 ns Time Interval
e T.l. Averaging to 10 ps resolution

ELECTRONIC COUNTERS

100 MHz Universal Counters
HP 53288

e ‘““Armed’ measurements
e DVM optlon
s HP-IB Interface standard

DESAMYD KA
HP 5328B l SVSTEMS '

HP 5328B Universal Counter

- Frequency measurements to 100 MHz, 1.3 GHz optional.

- 10 ns Time Interval resolution, 10 ps with averaging.

- 10 ns Period resolution, 1 [s with averaging.

- 1000 V dc DVM and High Stability Oven Time Base options,
- HP-IB programming and External Arming standard.

Condensed Specifications
input Characteristice
Sensitlvity: 25 mV rms, 10 40 MHz; 50 mV rms, 40 MHz- )00 MHz.
Attenuators (nomioal): X1, X10 switch seleciable.
Frequency A range: 0 10 100 MHz
Period A range: 100 nis to 10’s with resojution 10 10 ns.
Period average A range: 100 ns 10 10’s with resolution to | fs.
Time interval A — B range: 10 ns to 10’s with resolution 10 10 ns.
Time Intervel sverage A — B range: 0.1 ns to 1 5 with resolution to
10 ps.

Minimum dead time: 40 ns.
Ratio B/A range: Channel A, 0 ta 10 MHz; Channel B, 0 to 100
MH2~

HP-IB interface Bus

Progrsmmable tunctions: Functions, resolution, sample rate, (max-
imum or manual control), arming. display modes, measurement
modes. output mode, and reset commands. Trigger leve), trigger
slope, input impedance, coupling. separate/common/check, invert A
and B, Trigger level is programmable in 10 mV steps in x1; 100 mV in
x 10. Trigger level accuracy under remote control in x1: 35 mV
tntertace functions: SH]1. AH), T1, L2, SR}, RL1, PPO. DC). DTI.
CO. El. (See page 579).

Service request (SRQ): il enabled, indicates end of measurement.
Maximum dats output rate: S00 readings/s.

General

Display: 9-digit LED display.

Sample Rate: Variable from less than 2 ms befween measurements
16 HOLD. whicb holds display indefinitely.

Gate Output: rear panc) output: TTL levels.

Time Base Output: rear pancl output; TTL levels.

Operating Toemperature: 0° 10 50°C.

Power Requirements: 100/120/240 V rms, +5%., —10% (switch se-
lectable), 48-66 Hz: (50 VA max.

Time Base Osclilators

Siandard Crystal Osclltator
Frequency: !0 MHz.

Aging Rate: <3 x 10~"/month.
Temperature: < 2.5 x 1074, 0° 10 50°C.
Une Voltsge: <1 x 10~ for 10% change.

Option 010: Oven Oscillator

Frequency: 10 MHz.

Aging Rate: <5 x 10“"yday aftes 24-hour warm-up.
8hort Term: <1 x 107/ rms/s.

Tempersture: <7 x 102, 0° to0 50°C.

Line Voitage: < 5 x 10~° for 10% variation.
Warm-Upx within § x 10~ of final value in 10 minutes.

Option 021: High Performance Digital Voltmeter

Range: + 10, = 100, = 1000 V dc and Autorange.

Sensitivity: 10 4V, 1004V, ! mV, 10 mV, 100 mV for measurement
times of 10s. 15 0.1 5, 10 ms. | ms respectively.

Input: flosting pair, 10 MQ pominal.

Maximum Input: hi 10 low: + 1100 V all ranges; low 10 chassis
ground: =500 V.

Trigger Level Measurements: | mV display resolution.

Option 031: 1300 MHz C-Channel

Input Characteristics
Sensitlvity: 20 mV rms sine wave (- 2} dBm).
Maximum Input: 5 V rms, = 5 Vdc. fuse protected.

Frequency C
Range: 90 MHz 10 1300 MHz, prescaled by 4 with resolution 0
0.1 Hz.

Ratio C/A
Range: channel A, 0to 10 MHz; channel C, 90 to }300 MHz
Aftenustion: continuously variable for optimum noise suppression.

Ordering Information Price
HP 5328B Unbiversal Counter $6.570
Opt 010 High Stability Tune Base +$960
Opt 021 High Performance DVM +$910
Opt 03) 1300 MHz Channe! C +81,215
Opt 050 DVM and Channel C +$2,125
Opt 908 No Handles Rack Flange Kit +$30
Opt 913 With Handles Rack Flange Kit +8$30

Opt W30 Extented repair service. See page 723
Opt W32 Calibralion scrvice. Sec page 723
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ELECTRONIC COUNTERS

Universal Counters
HP 5315A, 53188

e Frequency, period, ratio, and totalize to 100 MHz
o Portable, and HP-IB models
e 1 GHz capability available

HP 5315A

HP 5315A and HP 5316B Universal Counters

A Quiet Revolution in Capabllity

HP's economical HP 5315A and HP $316B counters provide all
the universal counter capability you've come to expecl at much higher
prices. Thal's because they use 8 unique custom circuit called the
MRC (Multiple Register Counter) which packs counting and com-
puting power into this popular counter series. To a user, the differ-
ences in operation from conventional direct models can be listed
quickly: low frequency resolution is an outstanding 7 digils per sccond
of gate time and reliability is extremely good duc 1o the counter’s low
chip count. Also, the continuously adjustable gate time allows auto-
matic selection of sample size for easy trade-offs between measurc-
menl time and resolution.

Much of the counter’s performance is based on reciprocal counting
techniques first pionecred in HP's high-performance HP 5360A com-
puting counter, and the current HP $345A Universzl Counter. The
us¢ of these technigues coupled with HP's MRC and a microproces-
sof provides a quiet but powerful revolution in counter performance
within the HP 5315A and HP 3316B. For example, this counter gives
you jis full 7-digits/second resolution over the range from | Hz 10 100
MHz. This. simply stated, shows the power of the MRC and recipro-
cal counling.

Righ Performance, Low Price

In addition to ils economy, the MRC counter offers a full set of
universal counter measurements, and there arc very few limjtations 10
this capability. Increased accuracy in low-cost portable and system
counters is also available with the oven oscillator option through im-
proved lemperalure siability and lower aging rates

Frequency to 100 MMz, C-Channel to 1.0 GHz

The MRC counter measures frequency to 100 MHz, Additionally
the optionat C-Channe! measures to 1.0 GHz for both CW and pulsed
RF signals as narrow as 60 ms. Tbe C-Cbannel option is particularly
usefu} in navigation and communications equipment testing due to
this pulsed RF measurement feature,

« Uses reciprocal technique for full low-frequency
resolution

e 100 ns time interval, 10 ps T.. averaging

» Oven option for increased accuracy

HP 53168
Supporlea hy DASINED FOR
HP1TG IR HP-IE 2
Sollware SYSTEMS

Time Interval to 100 ns, T... Averaging to 10 ps

The MRC counter provides three lime measurement modes. Sin-
gle-shol time interval allows measurements over a range of 100 ns 1o
100,000 seconds. This capability ¢an be used to measure pulse width
Timc interval averaging provides greater resolution for repetitive
events. Finally, time intervat delay avoids measurement of spurious
signals by holding ofl the counter’s trigger point by a precise. opera-
tor-selectable amount of time.

A Full Set of Measurements

Besides the frequency and lime functions mentioned above, the
MRC counter has other measurement functions that make it a truly
impressive value:
Period A—allows single peried measurements via Channel A.
Aatlo A/B—allows [requencices to 100 MHz in both Channe) A and
B.
A By B—to1alizes the A input between 2 evemis on B channel.
Totalize—a manually gated 1otalize mode of operation.

Input Signal Gonditioning Versatility

A full complement of input signal conditioning conlrols zre provid-
ed for both channels, These include + slope. 2.5 Vdc (ngger level,
and ac/dc coupling. Other controls are a Separate/Common swilch,
and a 100 kHz low-pass filiecr for Channel A

A Cholce of Portable or Systern Models

HP 5315A; a portable, ligh(-weight unit best suited (or field applica-
fions. This upit has a convenient carrying handle and optional batlery
power is available for up 10 4 hours continuous operation.

HP 53188: this mode} possesses 2all the characteristics of the HP
$315A, and it has HP-]B capability built-in as standard equipment. [1
has low RF1, it is rackable, and it is Junctionally 1dentical to the HP
5315A. In addition to programmable measurement functions, the us-
er can also select de trigger level and = slope under HP-IB contro).
Channel A and B trigger levels are brought out to the front panel on
s unil for easy measurement with a DVM.
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HP 5315A, 53168B Condensed Specifications

input Characteristics (channel A and channel B)
Range: dc coupled. 0 10 100 MHz.
ac coupled. 30 Hz to 100 MHz.
gensitivity: |10 mV rms sine wave to 10 MHz, 25 mV rms sine wave
lo 100 MHz. 75 mV peak-to-peak pulse at minimum
pulse width of 5 ns.

Scnsitivity can be varied continuously up to 500 mV rms NOM |-
NAL by adjusting sensitivity control. In sensitivity mode, trigger lev-
¢l is aotomatically sel to 0 V NOMINAL.

Dynamic Range
30 mV 10 5 V peak-to-peak. 0 10 30 MHz.
75mV 10 5 V peak-10-peak, 10 10 100 MHz.
Coupling: ac or dc, switchable.
Filter: low pass, switchable ia or out of Channel A. 3 dB point of
100 kHz NOMINALLY.
Impedance: | MQ NOMINAL shunted by less than 40 pF.
Signal operating range: +2.5 Vdc to —2.5 Vdc,
Attenuator: X1 or X20 NOMINAL.
Trigger levei: variablc between +2.5 Vdc and —2.5 Vde.
8lope: independent selection of + or — slope.
Common Input: all specifications arc the same for Common A except
the following:

Sensitivity: 20 mV rms sin¢ wave to 10 MHz; 50 mV rms to 100

MHz: 150 mV peak-to-peak at a minimum pulse width of $ ns.

Oynamic range: 60 mV to 5 V peak-to-peak 10 10 MHz: 150 mV 10

SV peak-to-peak, 10-100 MHz

impedance: 500 kQ NOMINAL shunted by less than 70 pF.

Frequency (channel A)

Range: 0.) Hzto 100 MHz.

Resolution: See Graph |

Accurscy: + Resolution + Time Basc Error (Graph 2)

Period

Range: 10 nsto 10%s.

Resolution: Sce Graph |

Accuracy: = Resolulion + Time Base Error (Graph 2)

Time Interval

Range: 100 ns 10 10° .

LSD dispiayed: 100 ns.

Resolution: + LSD 1 Noise Trigger Error (Graph 3)
Accuracy: + Resolution = Time Base Error (Graph 2)

Thne interval Average

Range: 0 ns 10 10° s.

LSD displayed: 100 ns/vN. 10 ps maximum.

Number of intervais averaged (N): N = Gale Time x FREQ.
Minimum dead time (stop to start): 200 ns.

Resolution: =LSD + [Noise Trigger Error (Graph 3)]/VN
Accuraay: = Resolwtion = Time Base Error (Graph 2) = 4 ns

Time Interval Deiay (holdott)

Front panel gate time knob inserts a variable delay of NOMINALLY
500 us 10 20 ms between START (Channel A) and enabling of STOP
(Channel B). Electrical inputs during delay time are ignored. Delay
tlime may be digitally measured by simultaneously pressing T.I. Aver-
aging, T.1. Delay and blue key. Other specifications are identical to
Time Interval

Ratio
Range: 0.1 Hz to 100 MHz, both channels.
L8D: ((2.5 x Period A)/Gate Time] x Ratio.

Totalize

Manusl!

Range: 0 10 100 MHz.

A gated by B

Totalizes input A between two events of B. Instrument must be reset
to make new measurement. Gate opens on A slope. closes on B slope.
Range: 010 100 MHz.

General
Standsrd Time Base

Frequency: 10 MHz.

Aging ratez < 3x 10-"/mo.

Temperature: = 5 X 104, 0° to 50°C.

Line voltage: <1 X 107 for a + 10% variation.
Check: counts internal 10 MHz reference frequency.
Eeror ilght: LED warning light activaied if logic error is found during
instrument turn-on se){-check.
Display: 8-digit LED display, with engineering units annunciator.
Overflow: only (requency and totalize measurements will overflow. In
case of overflow, eight least significant digits will be displayed and
front parel overflow LED will be actuated. All other measurements
which would theoretically cause a display of more than 8 digits will
result in the display of the 8 most significant digits.
Qate time: continucusly variable, NOMINALLY from 60 ms to
10 s or | period of the input, whichever is longer.
Sample rate: up 10 7 readings per second NOM/NAL except in time
interval mode, where it is continuously variable NOM/NALLY from
250 ms to 10 s via Gate Time Control.
Operating temperature: 0° 10 50°C.
Power requirements: {00, )20, 220, 240 V (+5%, — 10%) 48-66 Hz.
15 VA maximum or 30 VA maximum (HP 5316B).
Welght: nct. 2.2 kg (4 1b 12 oz). Shipping, 4.1 kg (9 b).
8ize: 98 H x 238 W x 276 mmD (374" X 94" x 1047).

Additional HP 53168 8pecifications

Rack and stack metal case with rear panel, switchable ac power line
module. Specifications same as HP 531 5A except as follows:
Reckmount kit: HP 5061-9672 recommended.

Oaciliator output: 10 MHz, 50 mV p-p into 50 2 load on rear panel.
External trequency standard input: 1. 5. 10 MHz, 1 V rms into 500
Q. or rear panel.

Trigger level output: +5%, +15 mV, over 2.0 Vdc range at front
panel connectors.

Slze: 88 H x 212 W x 415 mm D (34" x 84" x 16'47).

Woeight: net. 3.7 kg (8 Ib 2 oz); shipping, 6.3 kg {14 Ib),

Hewlett-Packard Interface Bus

Programmable functions; Frequency A ard C, Frequency A Armed
by B. Period A, Totalize A Gated by B, Ratio A/B, Time Interval
A—B. Time [nterval Average A—B, Time Int. Delay. Read Gare
Time.

Programmabie controls: Gate Time Command which sets long (60
ms 1o 10 s) or short (500 us to 30 ms) range: Trigger Level Com-
mands which set Channel A and/or B slope (=) and Channel A and/
or B trigger rom — 2.50 Vdc to + 2.50 Vdc in steps of .01V,

HP-IB Interfsce Functiona: SHiI, AH). Ti. L2, SRI. RLI. PPO.
DC1, DT, CO, El (sec page 578).

Options
Opt 001: High Stability Time Base (TCXO).
Frequency: 10 MHz.
Aging rate: < 1 X 10~?/mo.
Temperature: =+ 1 X 105, 0° t0 40°C.
Line voltage: < | X )0~% for = 10% variation.
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ELECTRONIC COUNTERS

Universal Counters (cont'd)
HP 5315A, 5316B

Opt 002: Battery (HP 5315A only).
Yype: rechargeable Icad-acid (sealed).
Capacity: TYPICALLY 4 hours of continuous operation at 25 °C.
Reoharging time: TYPICALLY 16 hours 10 98% of full charge.
instrument non-operating. Charging circuitry included with Op-
tion. Batteries not charged during instrument operation.
Low voltage Indicator: instrument 1urns itself off automatically
when low battery condition exists. Discharge LED flashes slowly
when this happens. Discharge LED is on whenever bauery is sup-
plying power to instrument. Charge LED indicales state of charge
of battery during charging only and is on whenever battery is
charged to 95% NOMINAL of capacity. Charge LED flashes when
90% YOMINAL of charge taken out is replaced. Charge LED is off
il charge is less than 70% NOMINAL of capacity.
Line fallure protection: instrument automatically switches to bat-
tery in case of line failure.
Weight: Opt 002 adds 1.4 kg (3 Ib) to weight of instrument.

Option 603: C Channel.

Input Characteristics
Rsange: 50 10 ) 000 MHz, prescaled by 10.
Sensitivity: 15 mV rms sincwave (-23.5 dBm) to 650 MHz. 75
mV rms sinewave (—9.5 dBm) Lo 1000 MHz. Scnsitivily can be
decreased continuously by up to 20 dB NOMINAL , 50 10 500
MHz and 10 dB NOMINAL, 500 10 1000 MHz by adjusting sen-
silivity control. Trigger level is fixed at 0 V NOMINAL

Dynamic range: 15mV o1 Vrms (36 dB). 5010 650 MHz. 75 mV

to } V rms (20 dB). 650 to 1000 MHz,

8ignsl operating range: +5 Vdc to -5 Vdc.

Coupling: ac.

Impedance: 50 2 NOMINAL (VSWR, < 2.5:1 TYPICAL).

Damage level: =8 V (dc + ac peak). fuse protected. Fuse located in

BNC conncctor.

Resoilution and Accurscy: same as Frequency A.

Option 004: High Stabjlity OVEN Time Base
(HP 5315A onty).
Frequency: 10 MHz.
Agling rate: <3 X 10~*/mo*.
Tempersture: =1 X 10~’, 0° 1o 50°C.
Line voltage: <) X 10~* for a 10% variation.
Oven will operate continuously off of a fully charged battery for >
24 hours, typically, when in standby mede (no power applicd. in-
strument OFF, and Freq. A button depressed).
(HP §3168)
Frequency: 10 MHz.
Aging rate: <3 X 10-*/mo.**
Temperature: +2 x 107%, 0° 10 50°C.
Line Voltage: <! X 107° for a 10% variation.
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© Atter 30 days continuous operation (a2 power appled, In OFF or ON position).
 © Altar 30 days conlinyous operation. <5 x 10~/ mo.. after T Says cOntinuous operation

Ordering Information Price
HP 5318A Universal Counter $1295
HP 5316B Universal Counter $)59S5
HP 53154 NP 53168 Price
Opt 001 | TCXO Time Base X X ¥ $180
Opt 002 | Battery Pack X + $330
Opt 003 | C-Channe! (1.0 GHz) X + $400
Opt 004 | High Stability Time Base X X + $600
3‘3’:) Exiended Repair Service X 4 4§45
Opt f 5315:+ §575
Wa2 Cafibration Service X X $316: + $550
Required power options
Al HP 5315A orders must include one (1) of these Price
line power options:
Opt 100 90-105 Vac S0
Opt 120 108-126 Vae $0
Opt 220 198-231 Vac SO
Opt 240 216-252 Vac SO

> For same-day shipment, call RP DIRECT at 800-538-8787

www.hparchive.com
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HP 5314A

HP 5314A Universal Counter

The HP 53)4A Universal Counter combines excellent performance
and traditional HP quality a1 a very aitractive price. This counlter is
designed to deliver reliable. high quality operation in such areas as:
Produciion Test. Frequency Monitoring, Education, Training. Ser-
vice and Calibration. Additionally. the optional battery (option 002)
makes the HP 5314A especially artractive for field and poriable ap-
plications.

input Characteristics (channels A and B)
Range: CHANNEL A: 10 Hz to 10 MHz Direct.
I MHz 10 100 MHz Prescaled.
CHANNEL B: 10 Hz 10 2.5 MHz.
8ensitivity: CHANNEL A: 25 mV rms to 100 MHz.
75 mV peak-10-peak at minimum pulse
width of $ ns (100 MHz range).
CHANNEL B: 25 mV rms 10 2.5 MHz.
75 mV peak-to-peak al minimum puise
width of 200 nx.
Coupling: ac.
impedance: | M NOMINAL shunted by less than 30 pF.
Attenuator: X1 or X20 NOMINAL (A channel only).
Trigger level: continuously variable = 350 mV times attenualor set-
ling around average valuc of signal.
8lope: indcpendenl selection of + or — slope.
Channel input: scleclable SEPARATE OR COMMON A,
Dynsmiic range: 75 mV p-pto 4 V p-p.

Frequency
Range: 10 Hz to 10 MHz direct count.
I MHz to )00 MHz prescaled by 10.
Least significant dight (LSD) displayed: direct count 0.1 Hz, | Hz,
10 Hz switch seleciable. Prescaled 10 Hz, 100 Hz. 1 kHz swiich se-
lectable.
Resolution: = LSD.
Aceuracy: = L.SD « (1ime base error) x Freq.

Period
Range: 10 Hz to 2.5 MHz.

100 ,
LSD displayad: an for N=1 to 1000 in decade steps of N.

(1.4 x TRIGGER ERROR)
N

Resolution: = LSD =

(1.4 x TRIGGER ERROR)
N

Aocuracy: + LSD =

+ (lime base esror) x Period.

ELECTRONIC COUNTERS

Low Cost Universal
HP 5314A

Time Interval
Renge: 250 ns to | s.
L8D displayed: 100 ns.
Resofution: + LSD a START trigger error = STOP rigger error.
Accuracy: = L.SD + START trigger error
= STOP irigger error + (time base error) x TI.
External arming required for START/STOP channels.

Ratio (A to B)
Range: 10 Hz 10 10 MHz CHANNEL A.

10 Hz 10 2.5 MH2 CHANNEL B.
L8D displayed: [ /N in decade steps of N for N =1 o 1000.
Resolution: + LSD =+ (B trigger ervor x Frequency A)/N.
Aceuracy: = LSD = (B trigger error x Frequency A)/N.

Totalize

Range: 10 Hz o 10 MHz.

Resolution: + | count of input.

Totalize conirolled by front panel switch.

General
Check: counts inlernal 10 MHz oscillator.
Displsy: 7 digit amber LED display withk gate and overflow indica-
tion.
Max ssmple rate: 5 readings per second.
Operating tempersture: 0° 10 50 °C.
Power requirement: |15, +10%, —25%: 230 V, +9%, —17%:
48-66 Hz: 10 VA max.
Weight: 2.0 kg (4.4 1b).
Dimension: 238 mm W x 98 mm H x 276 mm D (9% in. x 3% in. x
10% in.).
Time Base
Frequency: 10 MHz
Aging rate: < 3 parts in 107 per month,
Yemperature:< x | part in 10°, 0 to 50°C.
Line voltage: < = | partin 10’ for = 10% varialion.

Options

Option 001 TCXO
Frequency: 10 MHz.
Aging rate: < | partin )0’ per month,
Temperaturs: < = | part in 105 0 to 40°C.
Line voltage: < + | part in 10® for = 10% variation.

Option 002 Battery
Type: rechargeable lcad-acid (sealed).
Capsclty: typically 8 hours of continuous operation at 25 °C.
Recharging time: typically 16 hours 10 98% of full charge, insiru-
ment non-operating. Charging circuitry included with option Bal-
teries not charged during instrument operation.
Battery voltage sensor: automatically shuts instrument off when
low battery condition exists.
Line falfure protection: instrument au(omaltically switches to bat-
teries in case of ling Mailure.
Weight: Option 002 adds typically 1.5 kg (3.3 1b) 1o weight of in-
strument.

Accessaories
Carrying case for half-rack size instruments

Definitions
Resolution: smallest discernible change of measurement result due to
a minimum change in the input.
Accuracy: deviation [rom he actual value as fixed by universally ac-
cepled standards of frequency and time.
Trigger errorr

v‘(xou\/)2 +ep!

input slew rate at trigger point (uV/s). (rms)
Where Lh? is the RMS noise of the input for a 100 MHz bandwidth in

CHANNEL A and 10 MHz bandwidth in CHANNEL B.
Ordering Information Price
HP 53147 100 MHz/100 ns Universal Counter
Opt 001 High Siability Time Base + S180
Opt 002 Battery + $180
Opt W30 Extended repair service. Sce page 723
Opt W32 Calibration service. See page 723
HP 34110A Carrying case $82
Al orders must include one (1) of these line power options:
Op1 115 86-127V SO
Opt 230 1902350 V $0

“&> For same day shipmen?, call HP DIRECT at 800-538-8787.

www.hparchive.com
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POWER METERS

Peak Power Analyzer, Peak Power Sensors
HP 8990A, 848124, 84813A, 84814A

HP 8990A

HP 8990A Peak Power Analyzer

Complete Pulse Power Characterization

The HP 8990A peak power analyzer provides complete and accurate
charactienization of teday's complex pulsed signals. This ncw Peak
Powcr Analyzer is capable of performing 8 automatic timing mea-
sutements (risetime, falltime, pulse width, PRI, PRF, duty cycle and
delay) and $ aulomatic power measutcments (peak power, average
power, pulse top/base amplitude and overshoot) with pushbution
ease. Front panel operation is intuitive and straighiforward. Data en-
trics can be typed in or made with the front panel knob; sutomatic
measurcments are made wilh simple keystrokes.

The HP 8990A offers two seosor channels plus two external 1rig-
genng/oscilloscope channcls which permils the simultaneous mea-
surement of modulating signals and detected power envelopes.
Powerful measurement and display routines pul you in control of your
most demanding pulse applications. Measurement statistics. high
speed /high semsitivity triggering. amplitude and time markers, dual-
timebase windowing, measurement Jimit test, waveform storage and
waveform math are some of the new capabilities featured in the
HP 8990A.

The peak power analyzer is compatible with the HP 84812A,
84813A and 84814A peak power sensors. These sensors and the
HP 8990A combine (o give you outstanding measurement accuracy
in demanding si(uations:

*excellent sensos SWR holds over all power levels.

“aulomalic lemperature sensing and correction

*exceptionally low calibration uncertainty.

*auvlomalic calibration soutines (or internal gain. offset and impe-

dance variations.

*superior timebase precision.

With state-of-the-art peak power measurement accuracy, fast and
completc pulse characlerization, high performance triggering, trace-
ability angreliabili(y. the HP 899%0A lets you measure your test signal
with speed. precision and confidence.

HP 88980A Specifications

Frequency range: 500 MHz to 40 GHz, sensor dependent.

Powear range: —40to +20 dBm

Rise/Falitime:

—15(0+204Bm: <Sns

For lower power levels, rise time increases rom 150 ns 10 1 ms based
on vertical sensitivity,

Max Pulse repetition rate: 100 MHz cxternally triggered, | MHz
internally (riggered.

Linesr vertical scale: 50 nW/div 10 20 mW /div in 1-2-5 scquence.
Log verticsl scale: 12,5 dB/div

Instrumentation uncertainty: +3.0% (RSS)

HP 84814A

HP 84813A

HP 84812A

Video inpuls (channels 2 & 3)
Bandwidth: dc coupled: de 10 100 MHz (repetitive): dc (0 1 MHz
{single shot).
ac coupled: 10 Hz 1o 100 MH2z (repetntive). 10 Hz 1o
I MHz (single shot).
Risetime: <5 ns
Vertical sensitivity: 100 mV /div 10 500 mV/div
Vertical gain accuracy: +1.5%
Avalisbie ofiset range: 20V
Time base
Range: 2 ns/div (o 5 s/div in 1-2-5 sequence.
Resolution: 100 ps
Accuracy: 0.005%
General characteristics:
Power requirements: Voltage: 90-132 or 198-264 Vace: 48-66 Hz
Power: 250 VA max
E;’-IBMSHL AHI, TS, L4, SR1.RLI.PP). DCI.DTI, CO.
Size: 164 H x 422 W x 366 mmL (7.65" x 16.62” x 14.47)
Welght: Net, 12.3 kg (27 Ib): shipping. 18.4 kg (40.5 ib)

HP 84812A/13A/14A Specitications:
Frequency range: HP 8481 2A: 500 MHz (0 18 GHz
HP 84813A: 500 MH2 10 26.5 GH»
HP 84814A: S00 MHz 10 40 GH>
Power range: —40 (o +20 dBm
Sensor input return loss (8WR):
500 MHz- 18 GHz: ~20dB ().22)
18 GHz - 26.5 GHz: >17dB ().35)
26 SGHz- 40 GHz >12dB ().70)
Connector type: HP 84812A: Type-N (m)
HP 84813A: APC-3.5 mm (m)
HP 84814A: 2.4 mm (m)
General characteristica
Slze: HP 84812A: 27H x 37W x 137 mmL (1.05" x 1.45" x 5.47)
HP 84813A:27H x 37W x 127 mmL (1.05% x 1.45" x 5.07)
HP 84814A: 27H x 37W x 127 mmL (1.05” x 1.45" x 5.07)
Weight: nel, 0.29 kg (0.64 1b): shipping, 0.64 kg (1.4 1b)

Ordering information: Price
HP 8990A Peak Power Analyzer §15,000
HP 84812A Peak Power Sensor $1.400
HP 84813A Peak power Scnsor $1.600
HP 84814A Peak Power Sensor $1.900

www.hparchive.com
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HP 437B Power Meter

The HP 437B is a low-cosl. high performance, single-channel,
programmable, average Power Meter compatible with the HP 8480
family of thermocouple and diode power sensors. Depending on which
Power Sensor is used. the HP 437B can roeasure from —70 dBm
(100pW) to +44 dBm {25W) at frequencies from 100 KHz 10 50
GHz

Designed for ATE systems and demanding benchtop measure-
ments, the HP 437B Power Meler makes fast, accurate and reliable
average power measurements. Only 3'%% inches high and half rack
wide. the HP 437B minimizes the use of critical rack space in ATE
systems. The advanced plastics technology used in the HP 437B cabi-
ncl combines the light weight of plastic with 1be shielding effective-
ness of metzl, making the HP 437B Lhc only power meter 10 meel
MIL-STD-46!C EMI specifications.

A modern and flexible feature se1 makes this meter easy 10 us¢ in
any apphcation:

e Automatic calibration and zeroing.

e Frequency entry instead of Ca) Factor.

® Ten pre-loaded sensor Cal Factor versus frequency tables.

e Selectadle resolution to 0.001 dB

o Offscl entry in dB.

e Dulty cycle cntry (or a convenient peak power represcntation of 1he
measured average power.

& Ten store/recall registers.

o HP-[B is standard.

o Analog meter is a standard feawure.

With a measurement speed 1wice as fast as that of the industry-
standard HP 436A, power(ul programming capability, state-of-the-
arl accuracy and exceptional reliability, the HP 437B lets you mea-
sure your 1est signal with speed. precision and confidence.

HP 70100A and E1416A
MMS and VX! Power Meters

The HP 70100A is a (ull-feature single channel power meter mod-
ule for the Modular Measurement System (see page 189). [t has all
the capability of the HP 437B Power Mcter in an 1/81h rack-widlh
modulc. The HP 70100A features the same modern and flexible fea-
ture sel as the HP 437B, 1he same state-of-the-art accuracy and is
also fully compatible with the HP 8480 series of power sensors. The
HP E1416A power meter is a VXI version of the HP 70100A. For
information on the HP E1416A refer to page 627.

HP 437B, 70100A, and E1418A Specifications
Frequency Range: ) 00 kHz to S0 GHz. sensor dependent.

Power Renge: —70 to +44 dBm (100pW to 25W), sensor dependent.
Power S8ensors: Compatible with all HP 8480 series Power Sensors.
Dynamic Renge: 50 4B in 10 dB sieps.

Diapiay Units: Absolute: Watts, dBm; Relative: percent, dB.
Resolution: Seleciable resolution of 0.1, 0.01 and 0.001 dB in loga-
rithmic mode; or 1%, 0.1% and 0.01% of full scale in linear mode.

POWER METERS

Power Meter
HP 4378, 70100A, E1416A
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HP 70100A

Accuracy

Instrumentstion: +:0.02 dB or +0.5%.

(n AEL mode: =0.02 dB or +0.5% within measuremcnt range: +0.04
dB or 1% outside measurement range.

Zero Set: =0.5% of full scale on most sensitive range.

Power Reference

Power Output: 1.00mW, Factory sct 16 +0.7% traceable 10 US Na-
tional Institute of Standards and Technology.

Accursey: +1.2% worst case (x0.9% RSS) for one year.

General (HP 4378 only)

EMI: Radiated and Conducted Emissions and Radiated and Conduct-
¢d Susceplibility are within the requirements of RE02, CEQ3,
RS01/03 and CSO1/03 called out in MIL-STD-461C, and within the
requirements of VDE 0871 and CISPR Publication 11.

Rear Panel Output: Analog 0-1 volt without digital filtering or Cal
Factor correction, ) kohm output impedence, BNC connector.

Line Voltage: 100 and 120 Vac, +5%-10%. 48-66 Hz, 360-440 Hz;
220 and 240 Vac¢, +5%-10%, 48-66 Hz.

Power Requirement: 8 Walts maximum (10 VA max).

Weight: Nct 2.6 kg (5.9 1bs); shipping 4.5 kg ()0 Jbs).

HP-IB Codes: SH1. AH1. TS, TEO. L4, LEO. SR, RL), PP!, DCI,
DT, CO.

Dimensions: §8m H x 212mm W x 273mm D (3.46” H x 8.357 W x
10.75* D).

Accessories

Furnished: HP 11730A, 1.5m (5 ft.) cable for power sensars; 2.4m
(7.5 I.) power cable. Maing plug shipped to match destination re-
quirements.

Avaliable: To select or substitute non-standard lengths for power sen-
sor cable, see page 146. To rack mount one HP 4378 order part num-
ber 5060-0173. To rack mount two HP 4378 power meters, order
part number 5060-0174.

Ordering Information Price
HP 437B Power Meter $2500 %%
Opt 002 Supplies a parallel rear panel sensor inpul +875
Opt 003 Supplies a parallel rear panel sensor input +$75
and moves reference oscillator to rear pancl
Opt 004 Delete the HP 11730A sensor cable -875
Opt 401 Provides side-carrying handle and standoff +825
feet
Opt 915 Scrvice Manual +825
Opt 916 Extra Operating Mzanual +828
Opt W30 Two additiona) years of return-10-HP war- +$65
ranty
Opt H36 Additionzal analog meter +$100
HP 70100A Power Meter Medule £2900
Opt 003 Moves reference oscillator from (ront to rear $0
panel
Opt 004 Delete the HP 11730A Power Sensor Cable -$75
Opt 005 Delete reference oscillator -$250
Opt W30 Extended repair service. See page 723. +870

2 For same-day shipment, call HP DIRECT at 800-538-8787

www.hparchive.com
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POWER METERS

Power Meters
HP 436A, 438A

L SIONED ¥
HP 438A ‘m
SYSTEMS
HP 438A Power Meter

The HP 436A power meter is a gencral-purpose digilal power
meter intended for manual and automatic RF and microwave-power
measurcments. [L is compatible with the entire scries of HP 8480
thermocouple and diodc power sensors.

The HP 436A measures cither absolule or relative power. It dis-
plays absolule power i either Walts or dBm, and relative power in
dB. The HP 436A offers intuitive and straightforward munual opera-
tion as well as optional HP-1B programmability (Opt. 022)

Specitications
Frequency range: 100 kHz 10 50 GHz, sensor dependent.
Power range: —70 1o +44 dBm (100 pW (o 25 W), sensor dependent.
Accuracy
Instrumentiation
Watt mode: +0.5%.
dBm mode: =0.02 dB +0.00} dB/degree C.
dB (REL) model*: +0.02 dB +0.001 dB/degrcc C.
Zero: automalic, operaled via [ronl panel switch.
Zero set: +0.5% of (ull scalc on most sensitive range. typical.
Zero cafry over: +0.2% of Mll scalc when zeroed on the most sensi-
nve range.
Power reference: intcrnal 50 MHz oscillalor with Type-N female
connecior on front panel (or rear panel, Opt. 003)
Power output: 1.0 mW._ Factory sel (0 =0 7°7 traceable to the US
National Inslitulc of Standasds and Technology.
Accuracy: =+ 1.2% worst case (+0.9% rss) for one year.

Supplemental Characteristics

Recorder output: linearly proportional 10 indicaied power with | volt
corresponding Lo full scalc and 0.316 volis o —5 dB; | k€ oulput im-
pedance. BNC conneetor.

Power consumption; 100, 120, 220. 240V (+5%. —10%). 48 10 66
Hz. and 360 10 440 Hz: <20 VA (<23 VA with Op1. 022).

NP-IB tunction codes: AH1, C0. DC2, DTO, LEO, PPQ. RL.2. SH1.
SRO. T3, TEO.

Welghi: ne(, 4.5 kg (10 1b): shipping. 5.5 kg ((2 1b)

Slze: 134 Hx 212 W x 279 mmD (52 x 8.4 x 11.0")

Accessories

Furnished: HP J1730A. 1.5 m (5 1) power scnsor cable: 2.3 m (7.5
f1) power cable

Available: To sclect and substitute non-standard lengthx for power
sensor cables, sce page 147. HP 5061-9657 rack mount adapier kit
{one HP 436A by itsel).

Ordering Information Price

HP 436A Power Meter $3.750'
Opt 003: Reference oscillator outpul on reay panel only $0
Opt 004; Declele power sensor cable —$75
Opt 022: Digital wnput/output, fully HP-1B compahblc $0
Opt 908: Kit for rack mounting one HP 436A +$55
Opt 910: Exira operating and service manual +%25
Opt W30: Extended repair service. Sce page 723 +$60

'Spacificalions (of within range measurements, FOr range-10-range acouraly add - 0,02 dB

» |deal for ATE applications
e Dual power sensors
¢ Innovatlve ratio & diterence measurements

Y3800 |

Bsee,

HP 438A
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SYSTEMS

HP 438A Power Meter

The HP 438 A power meter is 2 dual-channel power meles designed
specifically for ATE systems. The compact (ront pancl saves critical
rack space, whilc the dual channcl design allows simple and accurate
mcasurements of the ratio and differcnce of power levels from (wo
separale scnsors. This meter is compalible with the
HP 8480 scrics of thermocouple and diode power sensors.

HP-1B capability is standard on the HP 438A. For US Air Force
MATE (Modular Automatic Test Equipment) system application,
Option 700 provides the HP 438A with the internal capability to be
controlled by the MATE language CIIL (Control Interlface 1nierme-
diate Language).

Specifications
Frequency range: 100 xHz (o 50 GHz, sensor dependent.
Power range: —70 10 +44 dBm (100pW (o 25W), sensor dependent.
Uses HP 8480 series power sensors,
Instrumentation accuracy
Single channe): £0.5% (Wat( mode) or =0.02 dB (dBm modc).
Dual channel: 1% (Watt mode) or +0.04 dB (dBm mode).
Zeroing: automatic, +0.5% of full scale on most sensitive range.
Power reference
Power output: |.00 mW. Faclory sc1to 40.7%, traceable 1o the US
Natonal [nstitute Standards and Technology.
Accuracy: =+ 1.2% worsl case (=0.9% rss) for 1 year.
Connector: front pancl Type-N female (also rear panel Opt 002).

Supplemental Characteristics

Recorder output: lincarly proportional 1o indicated power in Walts.
Onc voli corresponds to full scale: 1 KQ output impedance. BNC rear
pancl f[emale connector.

Line voltage: 100, 120, 220 or 240 Vac +3% --10%. 100 and
120 volis, 48 to 66 Hz and 300 10 440Hz. 220 and 240 volts, 48 to 66
Hz only,

Power requirements: 65 VA, 35 Waus, maximum.

HP-IB Interfece codes;: SH), AHI. T5. TEQ, L4, LEBO. SR1. RL1,
PPi. DCI, DTI, Co0.

Welght: nel. 5.9 kg (13 1b). Shipping, 9.1 kg (20 Ib).

Slze: 89 H x 213 W x 418 mmD (3.5 x 8.4” x 16.8%).
Accessories

Furnished: HP 11730A. 2 each, 1.5 metre (5 fl) power sensor cables.
Powcr cable. | each, 2.4 meters (7.5 ft). Mains plug matches destina-
fion requircments.

Available: To scloel and substilute non-siandard leng(hs for power
scnsor cables, sec page 147.

Ordering Information Price
HP 438A Dual Channe! Power Meter $5.150 %
Opt 002; Rear panel sensor connector (in +$325
parallel with froni panel) and additiona)
reference oscillator with rear pane) outpal.
Opt 700: Internal MATE programming +$1250
Opt 004: Deleic power sensor cables —-$150
Opt 910: Additional manual +825
Opt W30: Extended repair scrvice. See page 723. +3130

7L For same-day shipment, call HP DIRECT a1 800-538-8787.

www.hparchive.com



HP 435B Power Meter

The HP 435B Power Meler is an analog power meter, compalible
with the entire series of HP 8480 Power Sensars. Depending on which
sensor is used. the HP 435B can mcasure power from —65 dBm o0
1-44 dBm. full sealc, at frequencies from 100 kHz 1o 50 GHz. This
versalile instrument also features <1% inslrumentation uaccrtainty,
low noise and drift. auto-zero, recorder oulput, opiional baticry oper-
ation, and long cable options up to 61 m (200 ft).

HP 11683A Range Calibrator

The HP ))683A Calibrator is specifically designed for usc with the
HP435B,436A, 4378, 438A, 70100A and E1416A Power Meiers. h
allows verification of lull-scale meter rcadings on all ranges, as well as
meter tracking. Simply connect the cable belween the power meter
and calibrator. The CAL ADJ contral on the power meter is used Lo
set the meter to full scale on the | mW range. The calibrator and
meter ar¢ then stepped through the other ranges verifying accuracy
within +)% plus noisc and drift. The HP 11683 A also has a polarity
switch which tesis the Auto-Zero circuit.

HP 4358 Specifications
Frequency range: |00 kHz to 50 GHz (sensor dependent).
Temperature range: 0 —55°C.
Power Range (calibraled in wat(s and dB in 3 dB steps).
With HP 848xB: +5 dBm (3 mW) to +44 dBm (25 W) full scale.
With HP 848xM: — 35 dBm (0.3 mW) to +35 dBm (3 W) full scale.
With HP 848xA: —25 dBm (3 W) 10 +20 dBm (100 mW) full
scale.
With HP 848xD: —65 dBm (300 pW) 10 —20 dBm (10 ¢ W) full
scale.
Accuracy
Instrumentation: +1% of (ull scale on all ranges.
2ero: aulomatic, operated by front-panel switch.
Zero set: +0.5% of full scale on most sensitive range, typical.
Zero carryaver: +0.5% of full scale when zeroed on the most sensi-
live range.
Power reference: intcrnal 50 MHz oscillator with Type N female
connector on front panel (or rear panel, Option 003 only).
Power output: 1.00 mW. Factory sc1 10 +0.7% traceable o the
U.S. National Instituic of Standards and Technology.
Accuracy: £1.2% wors( case (£0.9% rss) for one year.
Supplemental Characteristics
Recorder output: linearly proportional 1o indicated power with | voli
corresponding 1o full scale: | kQ? output impedance, BNC conneclor.
RF blanking output: provides a contact ¢losure 10 ground. Uscd for
wurning off RF input 1o sensor during auto-zeroing. BNC connector.
Power consumption: | [0 or 120 V (+5%, —10%). 48 to 66 Hz and
360 (0 440 Hz: also 220 or 240 V (+5%, —~10%). 48 to 66 Hz only:
<20V s A.
welght: net. 2.7 kg (5.9 Ib). Shipping. 4.2 kg (9.2 Ib).
Size: ISSHx 130 W x 279 mm D (6.37 x 5.1 x | %),
Accessories
Furnished: HP 11730A, | 52 m (5 M) cable for the power scnsor:
2.3 m (7.5 ft) power cable {mains plug shipped to match destination
requirements)
Avallabie
To select or substitute non-standard lengths for power sensor cables
see HP 11730A-F Power sensor cables section.
HP 5060-8762: Rack adapter framc (holds three instruments the
size of the HP 435B).

POWER METERS
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HP 4358, 11683A

HP 4358

HP 11683A Range Calibrator Specifications

Callbration tunctions: cutpuls corresponding to meter readings of 3.

10, 30, 100 and 300 xW; 1, 3, 10, 30, and 100 mW.

Calibration uncerteinty: +0.25% in all ranges.

Power: 100, 120, 220, or 240 Vac +5%, —10%. 48 —440 Hz, less than

10V.A.

Welght: nct, 1.1 kg (2.5 1b). Shipping, 1.9 kg (4.2 Ib).

8ize: 89 H x 133 W x 216 mm D (3.57 x 5.25* x 8.5").

HP 11730A-F Power Sensor Cables

The HP 11730 series power sensor cables are for use with the
HP 435B, 436A. 4378, 438A, 70100A and EI416A power meters
and the HP 8480 scries of thermocouple and diode power sensors.
These cables arc designed o reduce RFI ¢fleets on low power read-
ings with an improved shiclding design in the cable itself. Cables may
be ordered individually or in pairs in any combination desired for sin-
gle and dual-channel measurenients.

The HP 11730A cable is the standard cable for the HP 435B,
436A, 4378, 438A (2 cables shipped), 70100A and E1416A meters.

To order a non-standard cable, select Option 004 for the meter in
question, and order the desired cable from below.

Ordering Information Price
HP 11683A Range Calibsator $1.100
HP 4358 Power Meler $1.00

Opt 001 Rechargeable battery installed provides up 1o +$100

16 hours of continuous operalion

Opt 002 Inpul conneclor placed on rear panel in par- +825

altel with front

Opt 003 Puarallc! sensor inputs front and rear panels. +$25

reference vscillutor output on rear panel.

Opi 004 Dclele power sensor cable -$75

Opt 910 Exira operaling and scrviee manusl +387 50

(P/N 00435-90040)

W30 Extended repair service. See page 723. +$50
HP 11730A (.5 mcter (3 ft) sensor cable A IEY g
HP 11730B 5.0 mcter (10 ) sensor cable )05
HP 11730C 6.1 mcter (20 ft) sensor cable $1509R
HP 11730D 15.2 meter (50 ft) scnsor cable 209
HP t1730KE 30.5 mcter (100 (1) sensor cable $2R0
HP T1730F 61.0 meter (200 1) scnsor cable £450

‘@ For seme-day shipment, call HP DIRECT at 800-538-8787.
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Power Sensors
HP 8481A/B/D/H, 8482A/B/H, 8483A,
8485A/D, R/Q 848BA/D, 8487A/D, 11708A

HP 8481A

HP 84818

HP 8480 Power Sensor Family

The HP 8480 power sensors are designed for use with the HP 435B.
436A,437B. 438A. 70)00A and E1416A Power Mclers. These (her-
mocouple and diode power scnsors provide extraordinary accuracy.
stability and SWR over a wide range of frequencies (100 kHz 10 SO
GHz) and power levels (—70 1o +44 dBm).

Best SWR in the Industry

Mismatch uncertainty iz usually the largest single source of error in
power mcasurcments. The HP 8480 power sensor family gives you
cxtremicly low SWR even at mm-wave frequencies. For example, the
new HP 8485D high sensilivity power scnsor has a specified SWR of
less than 1.29:] over its entire S0 MHz 10 26.5 GHz [requency range.
This low SWR translaies inlo minimum mismalich uncertainty and
oplimum measurcment accuracy.

Accurate Calibration and Traceablility

Each power sensor in the HP 8480 family is individually calibrated
and traceable to the U.S. National Institute of Standards and Tech-
nology (NIST, formerly NBS). The uncertainty in this calibration
factor is your link 1o NIST. The Cal Faclor measurement system
used by HP Sitandards Lab provides you with minimum Cal Factor
uncestainty.

True-RMS Reading Sensors

HP high-sensitivity diode power sensors (HP 8481D/35D/6D/7D)
arc always operaled inside Lhe square-law region. This means that the
sensor will acl as a true-RMS reading device over its entire =70 o0
—~20 dBm dynamic range. The benefit 10 you: HP sensors provide you
with accuraie readings even il your test signal is subjected to mul-
Iitone cnvironmenis, modulated carriers. or carriers with high har-
monics.

HP Q8486A

mm-Wave Sensor Calibration

A 50 MHz calibration port is included in HP wavcguide power sen-
sors for calibration with the power meter This calibration provides
tsuceability to NIST at millimeter-wave frequencies, and 11 ¢limi-
nates the uncertainties due to temperature changes and the variance
tn making measurements with dificrent meter/scnsor combinations.

Accurate Accessories Included

With HP power sensors, you can start making measurements right
away. No morc hunting around for attcnualors or adapters. HP sen-
sors include all the accessories you need 10 oplimize accuracy and
save lime

In-House Power Sensor Calibration

Powcr sensor calibration is now casier than cver with (he new HP
11760S-EO] calibration system, designed specifically for Mctrology
and Cal Lab enginecrs. [n less than four minutes, this complete sensor
calibration system can measure your sensor's Cal Factor, calcutale al)
measurement uncerlainties, generate a permanent record for your
files, and plot a new replacement Cal Faclor Jabel.

For morc¢ information on the HP 11760S-E0) Power Sensor Cah-
bration System, please contact your HP Ficld Engincer.

Power &
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Figure 1. HP 8480 Power Sensor Famlly frequency and power
range coverage.
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HP 8480 Series 8pecifications
25 Watt Sensors 1 mW to 25W (0 to +44 dBm)
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IH'M Frequeacy Reage Maxbmem SWR

oy

Power U

Powar!

Conmectar Type

Weight

848'8 10 MHz2-18 GHz 10 MHz-2 GHZ 1.10
2-1246Hz 108
12438 6Hr: Y 28

+35to 44 dBm
%

| sag2B 100 kHz-4.2 GHz 100 kHz-2 BHz 1.10
| 242 GHz 118

3 Watt Sensors 100 W to IW (-10 to +35 dBm)

0-35°C: W avp
35-55°C: 25W avg
0.01-5.8 GNz 500W pk
5.8-18 GHz 125W pk
S00W.ps per pulse

N(m)

N(m)

Net 6.8 kg {1.75(b)
Shipping 1.5 kg (3.25 ib)

 $1700

$1,650

| gagn 10 MHz-18 G2 10 MH2-8 GHE 1.0
8124 GHz 125
12418 GHZ V.30

+2510 +35dBm
5%

|
| asen 100 kH1-42 GHz 100KHz 426Kz 1.20

3.5W avg, Y0OW pk
100W - s o puise

100 mW Sensors 1 W to 100 mW (-30 to +20 dBm)

-

N{m) |

Net 0.2 kg (038 Ib)
Shipping 0.5 kg () 1d}

$875

S0-100 MHz 1.15
100 MH2-2GHE 1 10
2124 GKr 115
12.4186Kz 1.20
18-26.5GHr V2%

64854 ) MHI-26.5 GHz

«1010 +20 6B

\ o2 4%

Opt. 033 50 MHz-33 GHz 26.5-33 GHZ V.40

10-30 MHZ Y &0
30-50 MHx 118
' 50 M#z-2 R 110
2124 GHZ ) 18
1241868E 1.2

M81A 10 MHz-18GH?

100-300 XHz- 1.60
031 MHz | 20
1MHKz-2GHZ 1 10
242 GHZ 1.3

100 kHz-4.2 GHz

100-800 xHz: 1 80
B600kHz-2 GHx: 1.8

100 &Hz-2 GH12

300 mW avqTilIW pk

200 mW avg, 15W pk
30W - us per polse

APC-3.5mm {(m) |

Nim)

Nim})

Nim)
750 |

Net 6.2 kg (0.3816)
Shipping 0.8 kg {1 Ibj

2.540 GRr X

33-50 GHr

50 MHz-50 GH1
100 MHz-2 GHZ ).10

2124 BHL 1)

124-19 GHZ 120

18-26.5 QHZ 1.25

26.5406HE V.30

40-50 GHZ 1.50

50-100 MAZ 118

010 A dBm |
«2. 4%

|
i
|

300 mW svyg, 15W pk
AW - ux per pulse

Waveguide Fisnge |
UG-593
Waveguide Range

UG-383/U

Nat 0.28 kg {033 Ib)

Shipping 0.88 kg (1.3ib)

$2.750

+10%0 +20 dBm
€2, 4%

High Senzitivity Sensors 100 pW to 10 uW (-70

to -20 dBm)

300 mW avg, 15W pk
30W - ps per pulse

2.4 mm {m)
|

Net 0.4 kg (028 ib)
Shipping 0.5 kg (1 )b)

$2.150

[ ao1034 10-30 MH 1.40
20 MHr-4 GHZ V.18
| 4+10GHZ 129

3015 GHE 130

14-10 GHx 1 35

Y0 MH2-18 GH2

~30to -20 dBm
1%

100 mW avg
100 mW pk

— 4

0.0%-0. GHZ .18
0.4 GHZ 118
412 6Kz 119
1218 GHe: 1.28

1&2856H 1.28

488D 3 S0 MHZ-28.5 GHz

Opt 033 50 MHz-33 GHz 2.5-33 GHr 1.35

-30 to -20 d8m |

0.05-0.) QHz 119
01268115
2924 GHE 12D
124-18 GHZ 1.29
18-34GRz 37
| 2440 GHZ 1.6)
l; 40-50 GHZ | 86

887D 3 S0 MH2-50 GH2

100 mW avg
100 mW pk

100 mW avg
100 mW pk

|
Nim} |

APC-35 mm tm)

Net 118 kg {0.41 1b)
Shipping 0.9 kg (21b)

$950

Nat 0.2 kg (0.38 1b)
Shipping 0.5 kg 1) Ib)

31,450

24 mm (m)

Net 0.2 kg {0.38 ibl
Shipping 0.5 kg (1 1b)

Re4ssd 3 26.5-40 GHz 4

|
[ o84gs0 3 3350 GNz 4

1 Negligrdle dewation axcep? for those power ranpes noldd

|

-30 d8 10 -25 6Bm )
3%

7568 10 -20dBm
-1,

100 mW avg or pk
40 Vdc mex

Wasvaguide Flsnge
UB-538/u
Waveguide Fange
UG-38u

Net 0.26 kg (0.53 Ib)

. Stipping 0.86 kg {1.3 b}

2For pulses greatar than I0W tha maximum sve!age power (P. )15 limited by the anargy per pulse (E) in W . ps according to Py = 30-0.02E
JInclydas HP V1708A 30 dB attaousior for calibrating ageinst a 0 aBm, S0 MH2 power coference. HP V1708A w faciory set to 30 dB £0.05 6B at 50 MKz traceable 10 NIST. SWR <1.05 at 50 MKz,

4 This sansor direcity replaces the pooulsr HP B434A Power Sensor.

2 rFor same-~day shipment, call HP Direct at 800-538-8787.
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Thermlistor Power Meters & Power Meter Callbrator

HP 432A/B, 8477A

s Automatic zero
o High accuracy

——

L

- Joriiiad ™)

- W %
= -od ﬁ

gl e

HP 432A

HP 432A/B Power Meters

High accuracy—no thermoelectric error: high accuracy over a
wide temperatore range is featured on the HP 432 Power Mcters. By
measuring the output voliage of the thermisior bridges, and comput-
ing the corresponding power, even higher accuracy of +0.2% +0.5
uW can be oblained.

Accuracy can be maintained on cvcn the mosl sensitive range be-
cause the crror due 10 thermocelectric effect 18 reduced 1o a negligible
level.

Callbrated mounts: cach thermistor mount is furnished with dala
stating the Calibration Factor® and Effective Efficiency® at various
frequencics across the operating range. For casy and accurate power
mcasurements, the front panel of the HP 432 contains a calibration
factor control, calibrated in 1% stcps from 88% to 100%. that com-
pensates for {osses n the mount and ¢liminates the need for calcula-
tion.

Instrument type: automalic, sclf-balancing power meter for use with
temperalure-compensaicd Lhermistor sensor

-Callbrasion Faclor” and “Eifective Eniciency” are figures ol ment axpressing Ine 1alio of the
sudsiiivied signal measured by (he power meler 16 (he Mirowave power incidenl un and abd-
30rbed by The sensor

Specifications (partial)

Power Range

P 432A: scven ranges with full-scale readings of 10, 30. 100, and
300 uW. 1, 3. and 10 mW; also calibrated in dBm from —20 dBm o
+10 dBm full scalc in 5 dB steps.

HP 432B: four ranges with fult-scale rcadings of 10 and 100 pW, and
I and 10 mW.

Noise: lcss than 0.25% of full scale peak (typical).

Response time: al recorder ouiput. 35 ms time consiant (1ypical).
Fine zero: automatic, operated by (ront panel switch.

Zero carryover: less than 0.50% of full scale when zeroed on most
sensilive range.,

Meter

HP 432A: 1aut-band suspension. individually calibrated, mirror-
backed scales. Milliwalt scale more (han 108 mm (4.25in.) long.
HP 432B: three digits with one digit overrange. 20% overrange capa-
bility on all ranges.

Calibration factor control: 13-position switch normalizes meter
reading 1o account for thesmisior sensor calibration factor. Range
100% 10 88% n 1% steps.

Thermistor sensor: thermistor sensors arc required (or operation of
the HP 432A /B. For microwave sensors HP 478B, 8478B and 486
serics scc page 151,

Recorder output: proportional to indicated power with | vali carre-
sponding to full scale. | k{2 outpul impedance.

LRI T G rem— I"" " e

HP 4328

o Recorder outputs, analog & digital
» Long cable options

HP 8477A

BCD output: §, 4, 2, ) code: "1 positive TTL compatible Jogic. Op-
erates with HP 3150A, Op( 002 (BCD) Digilal Recorder. “Print™
and “Inhibit” lines availablc. (HP 432B only.)

Power Consumption
HP 432A: 115 or 230 Vac £10%, 50 to 400 Hz. 1.5 waus.
HP 4328: 115 or 230 Vac +10%, 50 10 400 Hz, 10 walis.

Weight

HP 422A: net, 2.3 kg (5.5 1b). Shipping. 4.6 kg (10 1b).
HP 432B: nct. 3 kg (6.5 Ib). Shipping. 4.8 kg (10.51b).
Slze: 130 W x 135S Hx 279 mm D (52" x 6.1 x 11.07).

HP 8477 A Power Meter Calibrator

The RP R477A Calibrator is specifically designed for use with the
HP 432 Power Mcter. 1t allows you 1o verify full-scale meter rcadings
on all ranges. and meter (racking. Simply connect threc cables be-
tween 1the power meter and calibrator: no ¢char(s or additional insiry-
ments are required.
Power: |15 or 230 Vac +10%, 50 10 400 Hz, 3 watls.

Ordering Information Price
HP 432A Power meter $1700
HP 432B Power meter $2550
Opt 001 rechargeable batlery installed. provides up + $105
10 20 hours continuous operation (HP 432A only)
Opt 002 input connector placed aon rear panel in par~ + 825
allel with from
Opt 003 inpul connextor on rear panel only + $10
Opt 009 3.1 m (10 ft) cable for 1)0-0 or 200-Q sensor + $30
Opt 010 6.1 m (20 () cable for 100-Q or 200-£} sensor + 855
Opt 011 15.2 m (50 f1) cable for 100-2 or 200-{} scn- + $105
sOf
Opt 012 30.53 m (100 (1) cablc for 100-Q or 200-Q + 8155
sensor
Opt 013 61 m (200 (1) cable lor 100-Q or 200-9 sen- + $260
sor
Opt 100 100 Vac operation, 48-66 Hz $0
Opt %10 cxtra operating and service manual + 855
(HP432A: P/N 00432-90009) (HP432B: P/N
00432-90053)
Opt W30 Extended repair service See page 723 + $60
HP 8477A Power Meter Calibsator $1300
Opt W30 Exiended repair service. See page 723 + $50

‘& For same-day shipment, call HP Dlrect at 800-538-8787
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Thermistor Mounts, Peak Power Sensor & Peak Power Meters |151
HP 478A, 8478B, 486 Series, 8900C/D, B4811A
HP 84811A
HP 8900C
HP 8900C/D Peak Power Meters
The HP 8900C and 8900D Pecak Power Meters directly display the
peak power of RF pulses over a 100 MHz to {8 GHz frequency range.
Measurements can be madc on pulses with widths (rom | zs (100 ns in
Compare mode) (o CW, and repelition rales from 100 Hz (0 Hz in
Compare mode) 1o 100 kHz
The HP 8900C is an economical analog meter calibrated in watts and
dBm. The analog display wilh its large, easy-to-read scale makes it sim-
ple 1o peak or null pulsed power systems. The HP 8900D has a high
. resolution 34 digit digital display calibrated in watts. The direct readin
Temperature Compensated Thermistor display and range annunciators make the digital version a good choicE
Mounts for production and ficld applications where unambiguous or frequent
readings are required.
High efficicncy and good R F maich are characleristic of the HP 478A
angd 884785 coaxisl agd 486A serics wavegvide Thermistor Mounts. :I'P 8:?1‘0:0:3. P:.I.(;OPQ::: oﬁ:gtg;{zﬁpeclﬂcaﬂonl
Used in conjunction with the HP 432 Power Meter they provide high °q y range: "
. A These thermist 4 Dynamic range: 20 dB (0 to +20 dBm).
accuracy cven in routine P"‘:szm‘fs"’;’.““““- .“"'h' ermistor “}°;“ s HP 8900C: 4 ranges of 3. 10, 30 and 100 mW full scale.
are temperature-compensaled for low drift, cven in the presence of ther- HP 890DD: 2 ranges of 10 and 100 mW full scale.
mal shocks, permitting measurcmeni of microwave power as 10w as one Puise Responss:
microwait. Each mount contains data showing Calibration Faclor and Direct M:!e ’
Effective Efficiency at six frequencies, directly traceable to the U.S. Na- Puise width: | us 10 CW
lional Institute Standards and Technology at those frequencies where ulse widih: "‘f' ° ;
NIST provides calibration service Repetition rate: 100 Hz to 100 kxHz.
P : Compare Mode
Pulse width: 100 ns (1ypical) limilcd by rise lime specification.
HP 4886, 478, 8478B Specifications Repatition rate: 0 to 100 kHz.
Rise time: 75 ns.
Fall time: ) 25 ns (as measured on video outpul).
Oparating Power consumption: 100 and 120 Vac +5. -10%. 48-66 Hz and
i —— gl ey 360-440 Hz: 220 and 240 Vac +5, — 10%, 48-66 Hz.
@ 10 MRz o 175 100 25H | 20 73 Metas ’ Tranes Aocauracy
e ?o o 1.3.25 MHz 10 7 GMz * Accuracy o Pulse CW 1o Pulss
15,7 0 )0GH2 Direct 10248 :0.35 48 :0.2d8
3‘788' 10 MH2 10 175,10 10 30 MH 200 $700 Compare +024d8 0.25d8 +01d8
18 GHz 1.35, 30 16 100 MKz
11,0110 | GH2 HP 84811A Peak Power Sensor Specifications
1.35. 1 10 12.4 GH: Power range: 0 to +20 dBm (I mW 10 100 mW),
1612410 18 G2 Frequency range: 100 MHz to 18 GHz.
4864 82010124 15 100 $800 SWR: 100 MHz 10 12 GHz < 1.5. 12 GHz 10 18 GHz < 2.0.
P&B6A 12410 180 15 100 950 Maximum peak power: +24 dBm (250 mW) (or 5§ minutes.
KdgpA” 180 10 26.5 20 200 $950 Connector type: N (malc).
YTy 7685 10 40.0 70 200 3950 Cﬂangnﬁon: every 2 GHz from 2 to 10 GHz. Every | GHz from 11 to
1 R | Z.
oﬁ::j::? ,:;},;’,";du;f:,;"" APCT RF connector 82 Operating temperature: 0 10 +55°C.
K-band (UG-425/U) HP 115154 £325 Callbration sccuracy: (+10 10 +40°C), x0.7dB 0.1 (0 12GHz =10
R-Dand (UG-3§1/U) HP 116164 $350 dB 10 18 GHz, 0~10°C and 40-55°C: add =0.2 dB.
Ordering Intormation Price
HP 84811A Peak Power Sensor HP 8900C Analog peak power meter $2.750
The HP 84811A Peak Power Sensor works with the HP 8900C/D HP B900D Digila| peak power meter $3.300
Peak Power Meters 1o measure the peak power of RF pulses. 11 is sup- Opt W30 Exicnded repair scrvice (for HP 89500C /D). + 350
plied with a 4 foot ficxible cable 10 casily reach (he pulse source bring See page 723.
measured. The HP 84811A also conveniently detaches from the meter HP 84811A Peak power sensor S1.000R

for storage. recalibration or replacement.

“P For same-day shipment, cail HP Direct at 800-538-8787.
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SIGNAL ANALYZERS

General Information

HP has a complete linc of signal analyzers
(o providc frequency domain measurement
capability. These include spectrum analyz-
crs, distortion analyzers. audio analyzers,
modulation analyzers, and measuring receiv-
crs. Each type of instrument has distinctive
capabilities that make it the preferred instru-
menl for a particular measurement applica-
Lion.

The spectrum analyzer is a swept-tuned,
superheterodync seceiver that provides a
CRT display of amplitude versus [requency.
It is cssentially u frequency-selective, peak-
responding voltmetcr calibrated 1o display
the RMS value of a sinc wave. The specicum
analyzer can show the individual frequency
componcents thal make up 4 complex signal.
(It does not provide phase informaltion aboul
a2 signal, however). The swept receiver tech-
niguc used in Hewlett-Packard spectrum an-
alyzers cnables frequency domain
measurements to be made over a large dy-
namic range and 8 wide frequency range of §
Hz to0 325 GHz.

The Fouricer analyzer uses digital sampling
and mathematicsl iransformation technigues
to form a Fouriesr spectrum of a signal. This

method is presently usefu! for measuring sig-
nals from a few uHz 10 100 kH7 and provides
frequency, amplitude, and phase informa-
uon. Like the spectrum analyzer, alt infor-
mation is presented on 2 CRT display. With
its real-time signal analysis capability, the
Fourier analyzer is able to capture periodic
as well as random and transient events.

The wave analvzer uses a lunable filter,
which can be visualized as a movable fre-
quency window, 1o measure both the ampli-
tude and frequency of individual speetral
components. This measurement fechnique
essentially makes the instrument a frequency-
sclective voltmeter. The wave analyzer em-
ploys mecters and digital displays to show
both the amplitude and frequency of the sig-
nal within the window. HP wave analyzers
provide accurate results from 15 Hz o 32.5
MHz.

Distortion analyzers and audio analyzers
employ broadband detectors and notch Alters
to measure signal properties such as tolal
harmonic distortion. These tunable filters en-
able the analyzer to selectively display the
level and frequency of harmonic and distor-
tion products, Messurement resulls are
shown on 8 meter or digital display Audio
analyzers include a signal source, making

www.hparchive.com

possible measurements such as SINAD that
include signal and distoriion levels The fre-
quency range covered by HP distortion and
audio analyzers extends from 5 Hz o 600
kHz.

Modulation analyzers arc designed to cap-
ture and anzlyze a fundamental signal and
its entire modulation envelope. These analyz-
ers use independenl AM and FM detection
circuits for simultaneous analysis of complcx
modulated signals. When a modulation anu-
lyzer is combined with a measuring receiver,
accurale measurements of frequency, power,
and modulation characteristics can be made
on signals (rom 150 kHz 10 26.5 GHz. All
measurement results are presenied on a digi-
tal display.

Spectrum Analyzers

Spectrum analyzers 1eke advaniage of the
frequency-conversion properties of the
swept-tuned heterodyne receives Lo make sig-
nificanl contributions to frequency-domain
signal analysis. The following are some of the
measurements that can be made with spec-
trum analyzers:
1) Absolute and relative lrequency:.
2) Absolute and relative amplivude.
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3) Noise.

4) Distertion products.

5) AM, FM & pulsed RF modulation.

6} Stimulus response.

7) Electromagnetic compatibility (EMC).

These measurements are passible because
spectrum analyzers have the following char-
acteristics:

1) Broad frequency coverage from $ Hz to
325 GHz.

2) Wide amplitude range from —138 dBm 10
+30 dBm.

3) Excellent sensitivity for low-zignal detec-
1100.

4) Excellent {requency stability.

5) High resolution of frequency and ampli-
tude.

These capabilities allow spectrum analyz-
ers 10 provide frequency-domain signal anal-
ysis for numerous appliczlions, including the
manufacture and maintenance of microwave
commugication links, radar, telecom equip-
ment, CATV systems, and broadcast equip-
ment; EMI diagnostic 1esting: and signal
surveillance.

In addition to the swept-tuned frequency
mode, spectrum analyzers can also be used in
the fixed-tuned mode (zero span) to provide
time~domain measurement capability much
like that of an ascilloscope.

With the addition of desktop technical
computers, the capability of spectrum ana-
lyzers can be greatly enhanced. Computers
can be used to directly contro! the operation
of spectrum analyzers over HP-IB. Com-
puters can also be used (0 develop download-
able programs (DLPs) for those spectrum
analyzers with the capability to store such
programs in non-volatile memory, These cus-
tom measurement routines arc then as casy
to use as any of the standard instrument fea-
tures.

In addition, spectrum analyzers with HP-
IB capability can directly control a plotter or
printer, cnabling a hard copy of the CRT dis-
play to be made without the us¢ of a comput-
er. Application areas that require accurate,
high speed, repetitive routines; physical sepa-
ration of the operator and the analyzer: unat-
tended operation or operation by personnel
with limited technica!l skills—all are candi-
dates for automation.

Areas that benefit significanily from auto-
mated spectrusn analysis include
1) EMC testing,

2) frequency speclrum moniloring,

3) production testing of RF or microwave
companents, subsystems, or systems, and

4) remote site testing.

The basic measurement capabilitics of the
spectrum analyzer, combined with its ability
10 automate and to interface with other HP-
1B instruments and peripherals, make this in-
strument ideal for many general-purpose and
specialized applications.

Fourier Analyzers

Fourier anelyzers offer fast, high-resolu-
tion spectrum and network analysis. Unlike
conventional swept analyzers. Fourier-based
anglyzers can measure dynamic signals be-
cause they measure all frequencies simulta-
neously, not one at a time.

Fourier analyzers characterize signals us-
ing digital signal processing 1echniques based
on the Discrete Fourier Transform. For a
complete description of these techniques, see
Application Note 243, "“The Fundamentals
of Signal Analysis.”

www.hparchive.com

Fourier analyzers are especially useful on
low frequency signals (<100 kHz2) or where
very fasl measurements are desired. They
can improve measurement speed by a factor
of 10 to 100 and allow accurale measure-
ments on frequencies as Jow as a few
microHer1z. Signal components as clasely
spaced as 20 microHertz can be clearly re-
solved and accurately measured.

Since both magnitude and phase of each
frequency component are measured, the
Fourier analyzer can measure the statistical
properties of signals or the joint properties of
relationships of two or more signals. Applica-
tions include acoustic, moda), vibration or ro-
tating machine analysis. In addition, various
types of modulation can be detected and
measured.

Simultancous measurement of magnitude
and phase on two or more channels provides
high quality network measurements. Trans-
fee functions or frequency response can be
easily measured and the use of band-limited
or band-translated random noise as the stim-
ulus allows the entire frequency span of in-
terest to be measured at once. Measurement
of the coherence function can provide an in-
dication of the validity of many neiwork
measurements.

Wave Analyzers/SLMs

Wave analyzers are known by several dif-
fesrent names: frequency selective voltmeters,
camer frequency voltmeters, and selective
level meters, A wave analyzer can be thought
of as a finite bandwidth filter which can be
tuned throughout a particular frequency
range. Signals will be selectively measured as
they are isolated within the bandwidth of the
filter. For a particular signal, the wave ana-
lyzer will indicate both its frequency and am-
plitude.

The uses of wave analyzers can be catego-
rized into three broad areas: (1) amplitude
measurement of a single component of a
complex frequency system, (2) amplitude
measurement in the presence of noise and
interfering ¢ignals. and (3) measurement of
signal energy appearing in a specified, well-
defincd bandwidth.

Wave analyzers are most commonty used
in communication systepis and have input
configurations and measurement bandwidths
optimized for these applications. Both bal-
anced and unbalanced snputs are available
and impedances range from 50 Ohms to 600
Ohms.

Distortion, Audio Analyzers

The Hewlen-Packard distortion and audio
analyzers consist of a narrow band rejection
filter and broadband detector. Before the
fundamental is rejected, the anslyzer first
measures the amplitude of the fundamental,
all the harmonic components, and noise.
Then the rejection filter is employed to re-
move the fundamental. The ratio of the two
measurements is total harmonic disiortion
plus noise.
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SIGNAL ANALYZERS

General Information

Audio Analyzers

The audio analyzers performs severzl basic
low frequency measurements in addition Lo
distortion, making it a general purpose audio
test set. The avdio analyzer includes the
SINAD function for testing mobile radio re-
ceiver sensilivity. 11 contains a low distortion
audio oscillator for stimulus response 1esting
in combination with its distortion analyzer. [t
has a true rms voltmeter and dc volumeter for
accurate measurement of complex waveform
levels. Swept ac Jevel and swept distortion
measurements can be made using the inter-
nal source and rms voltmeter. A reciprocal
frc(?ucncy counter is included that continu-
ouf y counts the Itequency of the input sig-
nal.

True Harmonic Distortion
Measurements

Computer-controlled spectrum analyzers
provide a rapid means of measuring true har-
monic distortion levels. The f[undamental and
ils harmonic components are rapidly mca-
sured one at 8 time and the distortion is com-
puted and either stored or printed.

Modulation Analyzers/

Measuring Receivers )

A modulation analyzer is a precision re-
ceiver designed to detect the entire moduta-
tion cnvelope of a signal under test. [t can

Signal Analyzer Selection Guide
namic Signal Analyzers

mcasure and display the carricr characteris-
tics of RF frequency and power as well as
AM. FM and phase modulation characteris-
tics such as AM depth. peak devialion,
residual modulation, and various associated
ratios. Thc modulation analyzer faithfully
recovers the actual modulation signal for fur-
ther analysis sach as distortion testing.

In addition 10 having all the capabilities of
the modulation analyzer. the measuring re-
ceiver can measure power down 10 ~|27
dBm. With very high accuracy. it can look at
signals up to millimeter-wave frequencics,
This makes it ideal for calibration of signal
gencrators and attenuators,

Microwave Modulation Analyzers

Most modern microwave communication
and radar/EW sysiem designers are turning
(0 the use of complex modulations 10 improve
performance and make them less susceptible
10 dense signal cnvironments. This typically
involves the use of quadrature or "“vector”
modulation formats such as QPSK or
16QAM in the case of communication sys-
tems and complex, coded formats in the case
of radar/EW sysiems.

In all of these receivers. the signal process-
ing is not handled in the traditional one-
channe. amplitude-only mode. bul instead is

demodulaled into in-phase and quadrature-
phase signals that provide dynamic phase
and amplitude information about the carn-
er's modulation, and thus enhances system
performance.

The high bandwidth requirements of those
modulations combjined with the need 10 mea-
sure and characierize both the¢ amplitude and
phase of the signals has led to the introduc-
tion of the HP 8980A Veclor Analyzer and
the HP 8981 A Veclor Modulation Analyzer.
Both instruments contain a malched dual
channel, sampling oscilloscope with dc 1o 350
MHz baseband capability. Powerful mea-
surement routines and tailored screens make
modulation measurements simple and [ast.
Routines will measure such parameters as
quadreature crror, lock angle, consiellation
closure, gain matching, and de offsels.

The !-?3 8981 A contains an internal 1/Q
demodulator that takes an [F signa) from 50
MHz 10 200 MHz and demodulates it into |
and Q signals for display and analysis. A us-
er-configured down-converter can be used to
analyzc microwave signals. Extensive appli-
cation information is available in Applica-
Lion Notes 343-2, 343-3, and 343-4, as well
as in related data sheets and product notes.

requancy m Notts Level m&. Ampiitude 1 ool
Frequency F m
Rangs Aocuracy (=)' Range (narrowest REBW) 2nd/3rd Orten Accuracy (1! Numb Page
000125 Hz - 100 kHx IR 23 uM2 - 300 H2 - 120 dBv 85 d8/85 a8 1548 HP 35614 157
000084 H - 100 kHz 1354 12 4Mi - 350 Hz -116 dév 85 dB/8S5 dB 1508 HP 35624 161
HP 35634
000244 Hy - 102.5 kHr 347 244 4H1 - 920 M2 -140 dBv 75 d8/75 dB 5dB HP 356604 168
00625 Hz - 40 ke 8 H1 625 yidr - 1440 He 60 dB/60 o8 5d8 HP 35604 156
0.000244 H2-102.4 kN2 I 644 yHz - 920 Hz -140 dBu 78 dB/78 dB SdB HP 356654 180, 15%¢
Spectrum Analyzers
Resolydon Aversge Optimum
Froquency frequency Bandwidth Notse Level Oynamic Range Amplitude HP Madel
Range Accwacy (1) Range (narrowsst REW) 20 /3vd Ordac Aecurscy () Number Page
20 Nz - 40 | MHz M 3 Mz - 30 k2 -137 ¢Bm 105 d8/86 ¢B 498 HP 35958 169
10 Hr - 150 MHz 150 Hz 004 He - 17 ks -132dBm 80 dB/80 4B 3dB HP 35684 17
10 kHz - 1500 MH2 5 xH 1 kH2 - 3 WHL -115 dBm 72 dB/83 aB 2 4B RP 85674 134
J00 Kz - 1500 MH2 260 HY' 10 Hz - 3 WAz -135 gBm 89 d8/97 g8 248 HP 85688 184
9 kHz - 1800 MBz 5 MHZ ] kHz - 3 MH2 -115 d8m 70 d8/80 38 248 HP 85908 124
9 kHz - 1800 MRy 24K 1 kit - 3 MHL -)15 dBm 70 ¢8/80 48 248 HP 85914 176
(210 Hz wiPER)
S0 Hr- 29 GHz 2k 10Hz 2 MH2 ~130 ¢Bm 81 0B/50 08 208 HP 8560a* 129
tmm {150 Hz w/PFR)
100 Hz - 29 GH2 1N0RP 10 Hz - 300 kH2 ~)34 0Bm 82 d8/52 0B 2¢8 HP 71100C" 189
smm Highiwave (3 MHz gphan) {-156d8m optign) (.75 @8)*
SO Hz-65GH + mm 2 10 H2- 2 MHz ~131 ¢Bm 8! d8/50 ¢8 208 HP 85618° 1N
(150 Hz w/PFR)
9 kHz - 22 GH2 10 MY 1 k2 - A MH2 ~102 g8m 92 dB/71 B 348 KP 85926 174
(25 GhI) (1.8 MHz w/COMB)
9 kHz - 22 GHz 20 k1Y 1 kM - 3 MRy -102 dBm 92 0B/71 dB 34 HP 85934 176
(26.3 GHr) ()2 kH2 w/PFR)
9XHz - 22 GMr 20 kNY' 100 Bz - 2 MHz ~1)0 ¢8m 100 dB/78 dB 348 HP 85625 19
(26.5GH1) + mm {1 xH1 w/PFR)
9 XHz - 22 GM? 1 RN 10 H2 - 2 MMz -120 ¢Bm 105 46785 d8 348 NP 85634 179
(26.5 GR2) + mm
100 Hz - 22 GRZ + mm 2.8 kHe' 10 82 - 3 MHz -125 dBm 107 dB/86 dB 2748 HP 85668 184
50 XMz - 22 GHe | ke 10 Hz - 300 kH: ~125 d8m 70 d8/88 dB 248 HP 71200C" 188
(26.5 GHz) + mm (3 MH2 option) (-109 dBm)’ {84 dB/91 dB)’ (.J5 dBY
100 Hz - 22 GHa 1 kRZ 10 Hz - 3 MH2 -136 dbm 56 d8/98 dB 2548 8P 71210¢" 189
& am + ghtwave {-153 dBm oplion) (.75 a8)'
'One-year aging; satiabilty and lamp re vopr deift inciuded. "Relative y © colative freq ¢ kassar 0l adihor scake o (1delity of IF Qain sctwracy, *CF = { GHL “For apacial applications

Yy >
of ganeral export, 8 modifled version Is avaliable thal dees nol 1nd beyond 18 GH2 nor span greater than 2.3 GHz " +0.75 dB lransker scouracy using HP J0100A-N0 | modular power mater. 'CF = 10 G

"HP 71200C with HP TOB00A pf onabied. "Unpi

doctod SyZ1eMm uniess oiharwiss nofed.
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Wave Anslyzers/Selective Level Meters

SIGNAL ANALYZERS

General information

185

Dynamic Range
Frequency Sebective Freq. Type of Modes of WP Model
Range Bandpaa Absolute Retative Raadouts Inguts Type of Qutputs Opwratic Mumber | Page
it 0.1 (V-300V »85 d8 LED Banana Jacks rec: 5V full scale, with AFC, normal, 35814/ 0
10 Hz il scale (LM pen fitt BFO 3881C
15 Hx lo 50 XMz 30 Hy Resolution BFO, Loca Oscitiator.
100 Hz tuning loudspaakar, and
300 Kz headghone pck
S0 Hzto 20 Rz =130 >80 dB LED, 50/75 9, BNC Tracking Genprator Wideband 3586C 202
325 MRz 400 K 10 0.1 K2 600 @ Banana Audlo/Loud Speakes Seieciive {3336C") w
3100 Hr +20 dBm Resolulion Jagks 1 MKz Rel. us8nse
S0 Hr to 0 H -13 >70d8 (1)) 75 1 BNC/WECO Tracking Generalor Wideband 3586478 554
32.5 MKz 400 Hz 0 0.1 Ky 124 @ WeCO Audso/Lowd Selectwe (33364/8%) o7
3100 K2 420 dBm Resdlution 139 2 WECO 1 MHz Rad. USBALSB {33358)
WwID 150 0 Siemens
600 @ WECO/
Siemens
* Teacking Synthastzers.
Distortion/Audio Ansiyzers
Fundamental
Frequency nlmom Auto Set Asto Trus AM (wtornal
Rangt Datortion Level Naing [ Detector Pifters HP Modat No. Source HPB Page
SHe 003% . . . 3 Po
o
600 KHz (-1048) . . . 3344 Opt 002 20
10 Hz-110 k2 0.0018%
(_95 dB) - Ll » - . kLT . 207
20 42100 42 001% . . ) . . R
(~50 8B) Note ) 89038 . n
20 Hz-100 }H2 001% “
(-&}dﬁl . [ - Note ) . Sm = 207

*The NP 85038 algo perfonms Frequancy Count, Sipnal/Nose, SINAD, watts, 80/0C voILEOD Mesauraments.

NOTE 1. The KP 880 1A Modulntion Analyzer (psge 00.00) provides complete damodalation o AM, FM, and OM signalz. *

MHASYNGMOBNIS

Moadulation Analyzers/Measuring Receivers

“The RP 8903E also pacforms Frequency Count, SINAD, and s¢/cc vollage

Feaquancy Modulation ampitode Audio Frequency Court HP Model
Range Massyrements W"' e + Distortion Seasuremimt Nambar Page
Baseband
dc 10 350 MHz AN, oM SmV 10 5v No 89604 08
de to 350 MMy Baseband Smv (o 5V
50 to 200 ¥hz if -5 10 -20 dBm No 83814 n
150 &Hz-1300 MHz AM, P, oM +30 10 0 dBm No 83014 07
150 kHz-1300 MKz AM, FM. oM +30 10 -20 dBm Yes 8501B 207
150 kHz-1300 MRz AM, FM, oM +301% -127 dBm Yes 89024 11
150 H2 -
18 GH2 of 26.5 GH2 AM, FM, oM +3010 -100 g8m Yes 85025 213
Carrier Phase Noise Analysis
Frequency HP Model Marimum Senuitivity dBc/He
Range Number (depands on offiat & methad) Functions Availabla Paps
S MHZ-18 GH2 30484 -170 dguHy Fully documented Software with 204
Phass Roise (Requires exiemal reference speciind Phase Detecior,
Measurement System source of equivalent Fraquency Discriminator.
perlormance) AM and Two Port Measurements

www.hparchive.com
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SIGNAL ANALYZERS

Portable Dual-Channel Dynamic Signal Analyzer 31.25 mHz to 40 kHz

HP 3560A

s Frequency response, spectrum, trangient analysis in
the fieid

» 8 hr (typical) operation on rechargeable battery pack

Lightwelght (3.2 kg / 7 Ibs) and portable

s FFT speed <50 ms for 1024 point complex FFT.

Octave (full and one-third) and spectral map disptays

¢ On-line zoom for greater resolution at high frequenctes

HP 3560A

HP 35680A Portable Dynamic Si?nal Analyzer

The HP 3560A portable dynamic signal analyzer is an FFT-based
instrument capable of measuring time domain and frequency signals
from both steady state and quickly changing signal sources. With two
inpul channels, the HP 3560A provides a varicty of frequency
response measurements with a frequency range from
31.25 mHz 10 40 kHz. Battery power and light weight allow you 1o
bring this broad range of measurements anywhere they are needed
with fully portable operation.

The HP 3560A provides more than raw measurements. The ICP
input mode directly powers aceeterometers, so external signal condi-
tioning hardwase is not required. Octave measurements, speciral map
displays and marker functions make the HP 3360A a powerful. poria-
ble measurement and analysis 100).

Ultrs-portabie dual-channel measurements

The internal, rechargeablc batiery pack permits the HP 3560A 10
make specirum and frequency response measvrements in the field.
The HP 3560A is built to wilgsland the harsh environmentzl condi-
tions normally encountered in portable applications. With a 3.2 kg
(7 1b) to1al weight, the HP 3560A can be taken virtually anywhere.
Troubieshoot noise and vibration problermns

Analysis fealures provide the power needed to isolate mechanical
noise and vibration signal sources. Oclave measurements allow stan-
dard acoustic techniques 10 be used in characterizing the desired sig-
nals. The octave measurements comply with ANSE S1 11 standard
frequency bands and filter shapes.

Spectral map displays allow you to view your signal and how i
changes as a function of ime. Spoctral map displays are essential (or
rotating machinery applications where vibration varics as a funcuon
of the machine's operating speed.

The spectral map display, combined with the external sampling ca-
pability of the HP 3560A. makes it casy 10 determine which vibration
signals arc rclated 1o the operating speed of the machine and which
are fixed frequency signals due to other vibration modes such as struc-
tural resonances or o)l whirl.

The dua)-channel HP 3560A offers structural analysis in the field
when used with HP 35207A and 35208A hammer kits. Variable
block size, combined with variable frequency span and on-linc zoom,
provide the tools for data collection and viewing of FRFs when vsing
impact test techniques. Coherence measurements and rcal /imaginary
trace coordinates allow powerful structural analysis.

Documentation and analysis

The HP 3560A measurements can be printed on BP QuicUet or
HP LaserJet printers, or HP-GL plotters via RS8-232 Stored data can
also be translerred to a computer via RS-232 and is compatible with
Hewlell-Packard's SDF (Standard Data Format) which allows data
transporlability 1o other Hewlett-Packard dynamic signal analyzers
such as the HP 3566A/3567A and HP 35665A, and third-party anal-
ysis packages for dala analysis, comparisons and archiving.

Specitication Summary
Frequency
Messurement range: 31.25 mHz 10 40 kHz with alias proiection
8pens: 50 Hz 10 20 kHz in 1.2.5 sequence and 40 kH7.
Resolutlon: frequency span / Jines
Number of Lines: sclectable 101, 201, 401, 801, 1601 lines
Block size: 256, 5) 2, 1024, 2048, 4096 points
Windows: Hann, Flat Top, Uniform
Amplitude (50 Hz to 20 kHz spans)
Accuracy: = (0.5 dB + 0.025% of (ull scalc)
Dynamic range: 70 dB spurious. (0-70% of span) 60 dB THD
Frequency response channel mateh (50 Hz to 20 kHz spans)
Amplitude: + 0.2 dB 0-80% of span
Phase: + 5 degrec 0-80% of span
Input
Range: 5 mV 10 5 V full scale in 1.2.5 sequence
Coupling: ac, dc. [CP cufrent source, engineering units, integra-
tion, differentiation
Impedance: 1 MQ)
Trigger
Source: internal (Ch | or 2), external, free run
Level: variable siope and level with 1% resolution
Pre-trigger delay: 0 to 4096 poinis
Post-trigger delay: 0 (o 4096 poinls
External sampie
Maximum frequency: |102.4 kHz, TTL inpul
Averaging: ime, RMS, exponential RMS, peak hold
Displays
Time record. power spectrum, power spectral density. frequency
response, 1 /3 octave, | /1 octave, goHl-C 2 time, map (210 99 traces
on display). cross correlalion, coherence
Display coordinates
Lincas magnitude. log magnitude. phase, rcal. imaginary. Lincar
x-axis. log x-axis, orders
Data storage
Non-volatile storage of 500 state/trace combinations with 200 line
spectra
General
Power: Internal baltery power
Recharger: 100/120 Vac +5%. —10%. 48-66 Hz 220/240 Vac
+5%, —10%. 48-66 Hz.
Welght: approximately 3.2 kg (7 Ibs)
8lze: J00H x 210W x 95mmD (11.75% x 8.25% x 3.75”)
Interface: EIA-232D

Environmental Operating Non-operating
Temparature 0to +40°C ~20 10 +50°C
Relative Humidity 15% to 95%

Altitude 4600 m (15,000 ft) 15,000 m (50.000 1)

Accessories
Microphones

HP 35220A Frec ficld, standard sens., 5 Hz 10 40 kHz,

35-160dB

HP 35221 A Free field. high sens.. 5 Hx to 20 kHz.

20-145dB

HP 35222A Pressure, standard sens., S Hz t0 20 kHz, 35- 160 dB

HP 35223A Pressure, high sens.. 5 Hz to 10 kHz,

20-145dB

HP 35224A Pre-amplificr, 2 Hz to 200 kHz, + 0.5 dB

HP 35228A Microphone power suppl{ (battery)

HP 35229A 94 dB/104 dB‘? | kHz calibralor
Acceleromoters

HP 35200A general vibration; 10 mV/g, | Hz 109 kH2z

HP 35201 A machinery vibration; 50 mV/g. | Hz 1o 3 kHz

Ordering Information Price
HP 3560A Poriable dynamic signal analyzer Contacl
Opt 1BH Genceral export license version Hewlel(
Packard

www.hparchive.com



SIGNAL ANALYZERS

Single-channel, Dynamlic Signal Analyzer 0.000125 Hz to 100 kHz

¢ Spectrum analysis, '/a and '/\ octave analysls
o Time capture (40 k sample)
s High speed (7.5 kHz real time rate)

| DERONED $OR l
8YSTEMS

HP 3581A
Providing High-Performance Signal Analysis

If your test and measurcment applications require the performance
of a lab instrument with transportable convenience. the
HP 3561 A is ready 10 go 1o work for you. [t provides 80 dB dynamic
range with +.1S dB amplitude accuracy, giving you the precision
needed 1o isclate small components in a signal.

The HP 3561A's set of measurement functions lets you approach
problems from several different angles. Specira can be displayed in a
variely of formats and unils, including a three-dimensional speciral
map. This map displays up to 60 successive spectra and is exiremely
uselul for analyzing transients and monitoring dynamic signals in
both electronic and mechanical systems.

In addition to spectrum measurements, the HP 3561 A displays
ume waveforms, and you can observe a signal in both the time and
frequency domains simultancousty. A 40 ksample time buffer cap-
tures transients for later measurements and analysis. And this instru-
ment is an excellent choice for acoustics measurements, with its A
and !4 octave measurcments, together with the built-in analog
A-weighted flter.

oI5 uaP BT
00/80 A MAD

s I P

RANCE: 5 &Bv STATUS: PAUSED SINCLE

-
STARTT 0 x B @ 57 00 1

Spectral maps greatly raduce tha time required to analyze
changes In up to 80 successive measurements.

HP 3561A

s High accuracy, %.15 dB
e 80 dB dynamic rangs, to 640 uHz resolution bandwidth
e Non-volatlle memory optlon stores 127 measurements

Solutions in Spectrum Analysis

The HP 3561 A gives you the tools for fast, efficient spectrum anal-
ysis. In addition to standard marker features, such as marker-10-peak
and peak 1racking, it provides harmonic analysis with automatic com-
pulation of THD in cither pereent or dB. Band markers quickly com-
pute rms band level or average band power. Sideband markers make
1 easy Lo idenlify the frequency spacing of modulation sidebands and
automatically compute the power.

Solutions in Vibration and Acoustics

When used with an accelerometer or other motion transducer, the
HP 3561A is an cxeellent diagnostic tool for vibration analysis. By
using the display marker capabilities, you cap quickly deduce the
cause of many machine vibration problems. For acoustics measure-
menls, the octave displays update quickly to indicate shori-term
changes in noise leve). And calibrated sound pressure level measure-
ments are possible with (he simple engineering units feature.

Specifications
Frequency
Range: 0.000125 Hz to 100 kHz.
Accuracy: £+ 0.003% of display center frequency.
Resolution: 0.25% of lrequency span.
Windowr: flat top, Hann, uniform, and exponential
Regl-time banawidth: (typical) single display. 3 kHz. Fast average
display, 7.5 kHz.
Amplitude
Meeasurement range: +27 10 —120 4BV noise ficor (22.4 Vrms 10
1uV noise floor).
Dynamic range: 80 dB
Accuracy at the passband center
+0.15 dB =.0) 5% of inpul range +27 to —40 dBV inpul ranges
+0.25 dB £.025% ol input range —41 to —51 dBV input ranges
Input
Impedance: 1X10°} + $% shunted by 95 pF maximum
Isolation: inpul low may be connected Lo chassis ground or floated
up o 30 volts rms (42 volts peak) above ground
Coupling: signal may be ac or dc coupled. Low frequency 3-dB
point <! Hz in ac mode.
ICP current: nominal 4 mA current soucce provided
Output
Source: pscudo-random. random, or impulse
Display
General: magnitude, phase. ime and math traces can be selected.
Units available are:
Horizontal: Hz, scconds, RPM, orders; linear, or log spacing
Vertical: dBV, dBm (sclectable Z). volts, volis squared, and user-
defined units
Math: Arithmetic operations can be performed on new or recalled
frequency specira. Add, subtract, multiply, divide, integrate, differ-
enliate and user-defined consiants are provided. | /BW is provided for
Power Spectral Density (PSD) computations.
Internal Memory

Non-volatile Volalile
Standard 2 traces, 6 siates 40 time records
Optlonat {races + slates +
(142x hme records) = 127 40 {ime records
General
Weight: net, 15kg (331b); shipping, 21.6kg (47.5Ib)
Size: 197H x 335W x S95SmmD (7.8” x 13.2" x 23.47)
Ordering Information Price
HP 3%61A Dynamic Signal Analyzer $12,400
Opt 001 Exiended Non-volatile Memory +81,595
Opt W30 Extended Repair Service, sec pg 723. +8215

www.hparchive.com
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SIGNAL ANALYZERS

Dual-channel, Dynamic Signal Analyzer 244 .Hz to 102 kHz

HP 35660A

Network and spectrum analysis

102.4 kHz single-channe! measurements
51.2 kHz dual-channel measurements
401-line resolution

» 70 dB dynamic range

e 3 0.5 dB amplitude accuracy

s 2 0.4 dB and = 1.0 degree channel match

|
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HP 35680A Dual-channel Dynamic Signal Analyzer

The HP 35660A dynamic signal analyzer is an FFT-based instru-
ment that provides spectrum and network measurements in clectron-
ics. mechanical test, acoustics, and ather low-(requency application
arcas. The analyzer also offers built-in test and aulomation fcatures,
traditionally available only with a computer. These leatures include
an intemal programming language (HP Instrument BASIC), a built-
in disk drive, limil lesting, and da1a tables. With automaltion built-in.
the HP 35660A can save you both time and money.

Electrical Measurements

The HP 35660A is typically 10 1o 100 times faster than swept-
speclyum analyzers for equivalent measurements. and it provides
higher resolution (244 pHz throughout the 102.4 kH2 (requency
range). This spced and resolution contsibute to the quality of
HP 35660A tests for distortion, spur level, [requency drift, in-
termodulation, and other signal parameters. With (wo inpu( channcls
and a built-in source, the HP 35660A can quickly measure the re-
sponse of low-frequency filters and networks.

The HP 35660A is also a good choice for low-frequency transmis-
sion measurements in telecommunications and other arcas, To ensure
highly accurate magnitude and phase measurements, the HP 35660A
offers +:0.4 dB gain and = 1.0 degree input channcl phase match. For
custom analysis of these measurements. the HP 35660A provides 2
widc range of waveform math features.

Mechanical Measurements

The HP 25660A is well-suiled to applications 1hat require vibra-
tion monitoring at Mull Joad. With the built-in limit (ablcs. uscrs can
implement vibration and health monitoring programs on engines, ma-
chine tools, and other equipment, without an external computer and
withoul programming. The analyzer’s internal disk drive makes it
casy to record, store. and reeall limits for production or mainicnance
testing.

Thcg HP 35660A uses force and exponential windows to perform
frequency response testing of mechanical devices and structures. Us-
ing HP Instrument BASIC. the analyzer can simplify da(a collection
for your modal surveys. For complete modal analysis, you can choose
from several third-parly modal packages.

Another application area for the HP 35660A is acoustics and noise
measurements. This includes testing for room and device responscs,
noise identificalion and level. and underwalcr acoustic tests such as
sono-buoy and sonar transducer testing. Acoustic intensity measure-
ments arc availabie with third-party software.

Data tables for fast, consistent resuits
Data wables arc a key feature of the HP 35660A. A data table ¢lim-
inates the need 10 move marskers along a trace to read multiple values.

Enter up 10 400 X-axis localions in 3 data table; the HP 35660A fills
in the table with a Y-axis value for cach X enlry. You can display.
prin(, or storc a completed 12ble. For repeated measurements. you can
(cjrca(c 3 umque table for cach (est and quickly recall each 1able from
isk.

In addition (o data 1ables and limil testing, the analyzer includes
extensive markers 10 highlight harmonics and sidebands and (o scarch
for minimum, maximum, and target values,

HP Instrument BASIC (HP 35680A)

To simplify automation and test analysis, the HP 35660A cun util-
jize HP Instrument BASIC, which js a subset of HP Series 200/300
BASIC running insidc the apalyzer. HP Instrument BASIC adds de-
cision-making, branching, 1/0. including contro} of other instru-
menty, and custom user-interfaces. HP Instrument BASIC is fully
syntax-compatible with HP BASIC, so current HP workstalion own-
¢rs can casily merge the HP 35660A and HP Instrument BASLIC into
their test systems.

HP 35660A Specification Summary
Frequency
Measurement range: 488 pHz 10 102.4 XHz (1-channel mode)
244 pHz o 51.2 kHz (2-channel modc)
Spans: 195.3 mHz to 102.4 kHz (1-channel mode)
97.6 mHz (0 51.2 kHz (2-channel mode)
Resolution: span/400 (minimum 488 yHz I-channe¢l modc:
244 pHz 2-channel mode)
Windows: Hann, Flat Top. Uniform, Force, Exponential
Typical real-time bandwidth: (random noise source off)

Single Channel Duat Channet
Averaging off 800 Hx 400 Hz
fast Averaging 3.28 kHz 1.6 kHz
Amplitude

Range: 3 99 mVpk 10 31 7 Vpk, Manual o5 Auto
Accuracy: = 0.5 B + 0.03% of inpul range
Dynamle range: 70 dB
Noige: < —130dBV/SQRT(Hz) 160 Hx 10 1.28 kHz
< —1{40dBV/SQRT(Hz) 1.28 kHz 10 102.4 kHz2
Singie chan phase: + 4.0 degrees relative to ext trig
Frequency Response Channel Match
Ampliltude: > 0.4 dB
Phase: + | degree (488 uHz 10 10.24 kHz): + 1.8 degree
(10.24 kHz 10 102.4 kHz)
Input impedance: | MQ + 10% shunted by <100 pF
Coupling: ac. dc
8ource
Types: Fixed sine, random., chirp
Display results: Frequency response, power spectrum, linear spec-
Irum. coherence, cross specirem, power spectral density. lime
Trace types: log magnitude. lincar magnilude. phase, real, ymagi-
nary. group delay
Trace formats: Single, uppes/lower, front /back, setup, grid on /off,
diwsplay blanking
HP-1B
Implcmentation of [EEE 488.) and 488.2
SHI. AHI.T6, TEO. L4, LED, SRI, RLY, PPO, DCI. DTI, Ct, C2,
C3,. C12.E2
Compatible peripherals
Disk drives: HP SS/90 protocol disk drives (these include 1he
9122C.D.S: 9)33D. H.L: and HP 9153A.C
Plotters: Hewleu-Packard Graphics Language (HP-GL) digita)
plotters
Printers: HP-1B printers, alphs and raster dumps

Ordering Information Price
HP 35660A dynamic signal analyzer £12,900
Opt 001 Add 2 Mbylc RAM +81.515
Opt 002 Delete disk drive - 8100
Opt 908 Rackmount Ki + 875
Opt 910 Extra Operaling Manual Set and HP-IB + 875
Programming Refcrence
Opt 915 Service Manual and Kit + §645
Opt W30 Exiended repair service - see page 723 + 8260
HP 35680A HP [nstrument BASIC $500
HP 35681A Analysis Pack $250

www. hparchive.com



SIGNAL ANALYZERS

Dual-channel Dynamic Signal Analyzer 244 ;Hz to 102.4 kHz

Network, spectrum, waveform, transtent analysls
Flexible option structure - buy only what you need
Up to 6.4 Mbytes deep translent capture (optional)
HP instrument BASIC (optional)

1.44 Mbyte Internal LIF/MS-DOS® disk drive

Fast update rate for interactlve measurements

I Of LAKED FOR l
SYSTEMS

HP 35665A

HP 35685A Dynamic Signal Analyzer

The HP 35665A is a flexible FFT-based analyzer thal provides
time, spectrum, nciwork and amplilude domain measurements with a
broad range of measurement options applicable in electronics, servo-
mechanical and clectronic control systems, machinery vibration, and
gencral noisc and vibration troubleshooting applications. The mea-
surement options include:

¢ Computed order tracking measurements

* Real-time octave measurcments (complies with ANSIS1.11)

* Swept-sine measuremenis

* Curve fit/synthesis

* Arbitrary waveform source

Measurement options expand the ¢electronics test capabilily of the
standard HP 35685A into other applicatian areas. With the addition
of HP Jastrument BASIC programs, even 1the most com‘plex gsplic.a-
tions ¢an be reduced 10 & single keystroke. The mulii-faceied mea-
surement modes of the HP 35665A have 1the measurement
functionalily of a spectrum analyzer, network analyzer, acoustic
sound-level meter, acoustic intensity analyzer, vibration aralyzer, au-
dio oscilloscope and amplitude domain analyzer in a single package.

Add more options as your needs evaive

Your analysis requiremcnts can change as test needs expand and
change. Thc{IP 35665A allows you to configurc your own solution to
meet both your test requirements and your budger. As your needs
evolve, expanding the capability of your analyzer is as easy as order-
ing the firmware upgrade kit that you can install yourself. Any combi-
nation ol mcasuremenl options is available, with no sacrifice in
measurcment speed.

Computed order tracking eases machinery anslysis
The HP 33665A compulted order tracking option (Option |1D@)
adds HP's order (racking capabiity 1o the HP 35665A. This al-
gorithm digitally resamples the incoming signal resuiting in extreme-
ly stablc and repeatable order measurements that were not possible
using analog ratio synthesis and fillering. In situalions involving
vickly varying and I‘Vasl run up tests, Lhis option provides unprece-
enled stability. ft is only available on Hewletl-Packard measure-
ment hardware.

HP 35865A

o High-speed processing: 8 traces/second, 12.8 kHz
real-time fast average

e Computed order tracking for more stable measure-
ments (optional)

o 32 kHz real-time octave measurements (optlonal)

¢ Fast swept-sine measurements (optlonal)
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The internal tachometer inpul provides a powerful and flexible
trggering facility thai virtually eliminates the need for external
signal-shaping circuitry.
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Real-time octave for compliance teating

Real-lime octave measurements {(Option 1D1) provide continuous
1/1,1/3 and 1/12 octave measuremenis per the ANSISI,11 (1986,
order 3. type 1-D. extended and optiona: range) specification. This
capabilily 1s necessary for compliance to published scoustic noise
specifications such as ISO 507 Airport Noise standards. These speci-
fications require the ability (o measure impulsive signals whicﬁcfe-
quired scparale instrumentation in the past. Now, smpuisive
measurements are possible s just one of many modes of this powerful
wnstrument.

MS-DO8§“ is 8 US. regisierad Irademark of Microsoft Corp.

www.hparchive.com
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SIGNAL ANALYZERS

Duai-Channel Dynamic Signal Analyzer 244 ;Hz to 102.4 kHz
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Fast swopt-sine and broadband control systems
measurements

Swept-sint measurements (ypically offer higher signal-1o0-noise ra-
lios, noisc rejection and measurement accuracies than broadband
techniques. The optional swept-sine measurements (Option 1D2) add
this traditional measurement technique lo the HP 35665A. butin an
implementation that offers faster measurement results than before.
Fasl input auto-ranging during the measurement process increases
dynamic range 10 2 maximum of 120 dB.

Fasl lesl time in production settings is even more critical with
swept-sine tests since (he instrument measuremen( ime is usually the
limiting factor in device throughput.

Advanced modeling and snalysis cut design time

The addition of curve fit and synthesis (Option | D3) allows design
engineers 10 measure real-life devices, compare the actual response to
the design goals, mode! compensation circuits, and predici the end
effcct of (he compensation circuits on the newly modificd model.
Curve fit and synthesis capability enhances design productivity by re-
ducing the nced 10 build protolypes and by simplifying the design op-
timization 1ask.

HP Instrument BASIC for powerful automation

HP [nstrument BASIC (Option 1C2). a subset of HP BASIC, pro-
vides the lest aulomation power of an external computcr inside the
HP 35665A. In production applications, HP Jastrument BASIC,
along with other production oriented features, such as limit lines. en-
ables the HP 35665A to control external HP-1B test equipmicnt, like
voltmeters and counters, address external peripherals, like disk
drives, printers and plotters. and fully automate a production 1¢st pro-
cedure with cusiom graphics and interactive operator prompls.

RHP [nstrument BASIC is also vseful in R&D and ficld applica-
tions. Complex test sequences can be recorded and simplified 10 4 sin-
gle key press. Tests can be repeated casily by operalors not familiar
wilth (he measurement problem.

Measurements like electronic filler characterization (Q. 3 dB
bandwidth, shape factor), acoustic intensity, Cepstrum displays, Hil-
bert Transforms and multi-plane balancing can also be derived using
HP Instirument BASIC.

Specitication Summary
Frequency
Measuremeant range: 488 mHz 10 102.4 kHz (1-channel mode).
244 mHz 1o 51.2 kHz (2-channel mode)
Spans: 195.3 mHz (0 102.4 kRz (l-channcl mode) 97.6 mHz 10
51.2 kHz (2-¢channel mode)
Resolution: Span/400 (minimum 488 pHz I-channel mode
244 pHz 2-channel mode)
Windows: Hznn, flat top. uniform, force, exponential
Amplitude
Range: 3.99 mVpk to 31.7 Vpk, manual or aulo
Accuracy: = 6% (0.5 dB) + 0.03% of input range
Dynamic range: 72 d8 (FFT MODE. oclave mode):
120 dB (swept-sine measurement mode)

Noise: <-130dBV/VHz 160 Hz 10 1.28 kHz
<-140 dBV/VHz 1.28 kHz 10 102.4 kH7
Single channel phase: + 4.0 degrees relative to external trigger
Frequency response channel match
Amplitude: % 0.04 dB at full scale
Phase: + 0.5 deg at full scale
Input Impedance: | M{) = )0% shunied by <100 pF
Coupling: ac, dc. ICP current source ¢ngincering units A-weight fil-
ter. integration and differentiation via math functions.
Source
Source Types: Fixed sine. random, chirp. burst random. pink noise.
burst chirp, swept-sine (Opt 1D2), arbitrary wavelorm (Opt1 1D4)
Display results: Frequency responsc. power spectrum, linear spec-
trum, coherence, cross specirum, power spectral density, time, auto-
correlation, cross-correlation. orbit (lissajous), histogram, PDF. CDF
Trace types: log magnitude, linear magnitude, dB magnilude. phasc.
real, imaginary, Nyquist. Bode, unwrapped phase.
Trace formasta: single, upper/tower, front/back. sctup, waterfall,
grid on/off, display blanking
Updsate-rate: 8 traces per second
Transiant capture: Continuous (real lime) data recording to RAM
Maximum rate: 262, (44 samples/s for }-chanrel mode
Maximum capture length: 200 ksamples (standard). 1.2 Msamples
(Opt 1B}). 3.2 Msamples (op1 | BS)
Saved dats and messuvrement memory: 400 Kkbyles (slandard),
2.4Mbytes (Opt 1B3), 6.4 Mbytes (Opt § BS)
Optlon 1D® computed order tracking
Computed ratio synthesis. computed tracking fillers
Displays: spectra) map, order map, order track or orbit
Trigger: time or RPM, external or free run.
Tachometer Input: | 10 2048 pulses per revolution
Trigger tevel: x 20 Volis maximum, user-seleclable level
Slope: positive or negative
User-selectable trigger holdofT
Option 1D1 real-time octave measurements (All frequencies in
nominal band center {requencies)
Mensurements: | /1 Octave (Full), 1/3 Octave. 1/12 Octave
Real-time frequancy range:
1/1 octave measurements: 0.1 Hz to 16 kHz bands
/3 octave measurcments: 0.1 Hz to 32 kHz bands
1/12 octave measurements: 0.1 Hz to )1.3 kHz Jive measure-
ments, 0.1 Hz (0 45.25 kHz for post-processed lime capture
8pan: ) ) octaves for all modes
Option 1D2 Swept-sine measurements
Sweep types: up, down, linear, log. manual
inpul renging: fixed range, or avto-range during measurement
Resolution: scleclable frequency resolution during measurement
Source level control: auto-level feature adjusts source leve! 10
matntain constant signal level at selected input channel.
Option 1D3 curve fit/synthesis
20 pole. 20 zero multiple degree of freedom curve fit, auto-order se-
lecrion, user-selected pole/zero location with fir: 1able format: poly-
nonial, pole/zero, pariial [raction expansion

Ordering Information Price
HP 35665A Dynamic Signal Analyzer Call HP
Opt 1D$ computed order tracking measurements Call HP
Opt 1D real-lime octave measurements Call HP
Opt 1D2 swept-sine measurement Call HP
Opt 1D3 curve fit/synthesis Call HP
Opt 1D4 arbitrary wavelorm source Call HP
Opt 1C2 HP [nstrument BASIC Call HP
Opt 1B3 4 Mbyte total memory Call HP
Opt 1B5 8 Mby!e total memory Call HP
Opt 1CL external PC-style 101 key keyboard Call HP
Opt 1BH general export license version Call HP

www. hparchive.com



SIGNAL ANALYZERS

Dual-channel, Control Systems Analyzer 64 .Hz to 100 kHz

o Measgure anatog and digital signals

» Apply analog and digltal stimulus

s Make swept sine and FFT frequency response mea-
surements

HP 3563A

¢ Measure spectra, waveforms, and translents
» Extract models with s- and z-domalin curve Htting
« Model systems using fraquency response synthesis

|nim'n'wo=|
SYSTEMS
HP 3563A

Direct Measurement of Dynamic Analog and

Digital Signals

e HP 3563A control systems analyzer is the development (ool
that provides 1est and analysis of analog, digital. and mixed ana-
log/digital systems. In (he world of clectronics and control systems,
designs are shifting from analog to digital. Products ranging from
disk drives 10 robolts 1o spaceeralt use closed-loop control systems con-
1aining digital flicrs and microprocessors rather than analog
circuitry.

Hewlett-Packard helps you analyze next-gencsation systems with
the HP 3563 A control systems analyzer. A compatible superset of the
pﬁpulnr HP 3562A dynamic signal analyzer, this FFT-based analyzer
offers the versaiility required to make the most difficult spectrum,
network and waveform measurements jn both the time and frequency
domain. For analog measurements, the analyzer has 1wo diffesential
input channels, 2 64 pHz-10-100 kHz frequency range, 150 dB mea-
surement range, 80 dB dynamic range, flexible triggering, and « ver-
salile signal source. The digital inputs accept TTL-tevel parzllel data
up to 16-bits wide with data rates as high as 256 kHz and clock rates
up to 10 MHz.

Protect Your HP 35682A Investment

1f you develop, design. or test control systems, chances are you own
an HP 3562A dynamic ignal analyzer. If your designs now call for
digital measurements, you can prolecl your investment in Lhe
HP 1562A by converting it 10 the funclionality of the HP 3563A.
Because the control systems analyzer is compatible with aulo-
sequence and computer programs written for the BRP 3562A, vour
programming investment js also protecied. For more infor-

mation rcgarding HP 3562A. Option 063, please contact your Jocal
HP sales representative.

Test the Performance of Control Systems

Whethcr a coniro} system is analog, digilal, or mixed, you still necd
to characterize its stability and performance. Characlerization of sys-
1em stability begins wilth an accurate froquency responsc measure-
ment. Measure frequency response magnitude and phase quickly
using the lincar or logarithmic resolution FFT modes. Get a detailed
look at the response with the swept sine mode. Linear or logarithmic
swept sine frequency response measurements ¢an be made with up to
140 dB dynamic range. With FFT or swept sine lests, frequency re-
sponse measurements are as accuratle as +0.} dB and £0.5° (sce
specificatons for details).

Display measurement results in familiar formats such as Bode, Ny-
quist, and Nichols. Use waveform math to compute the open-loop re-
sponse from a closed-loop measurcment. Activate the special marker
function 10 calculate and dispiay (he gain and phase margins.

Key measures of time domain performance such as rise time, over-
shoot, sicady stale deviation, and scttling time are derived from the
system step response. By providing a step stimulus, pre- and post-trig-
ger delay, trace scaling, and geparate x- snd y-axis markers, the
HP 3563A simplifies the measurement of 1ime domain parameters.

The built-in signal source produces the stimuli commonly needed 10
fully characterize closed-loop control systems. In analog or 16-bit
parallel formal. the source will autput swept sine, fixed sine, sine
chirp. step. pulse. ramp, random noise, and arbitrary signals. Data
editing combined with waveform math simplifies the creation of arbi-
trary waveforms such as sine chirps with shaped amplitude.

www.hparchive.com
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Turning Data into information

Plois of thc frequency response or step responsc might not be
cnough 1o describe a control system. To quickly develop a proper
compensalion scheme, you need to know the location of system poles
and zeros. [f a compensator is being added to the system, its pole/zero
model should be added to the system simutation to prediet its effect.
The HP 3563A addresses these problems with two power(ul features:
curve fining and frequency response synthesis.

[dentify sysiem poles and zeros by applying the HP 3563A curve
fitter to a measured frequency response. Separate s- and z-domain
curve ftters are included to handle analog and digital sysiems. The
lrequency domain multiple degree of freedom (MDOF) algorithm
used in the curve fitters accounts for the interaction ol adjacent poles
morc accurately Lthan single degree of freedom (SDOF) methods. The
HP 1563A can fit up 10 40 poles and 40 z¢ros simultancously. Results
are displayed in a table showing the real and imaginary paris of sys-
tem poles and zeros. [f needed. 2 pole/zero table can be converted to
polynomia) or pole/residue formats.

Use frequency response synthesis to model s- or z-domain control
clements, actuators, and compensators. To create more accurate
models, enter a time dclay to simutate computational delays. Include
a zero-order hold in a z-domain synthesis table (0 model the cflect of a
digital-lo-analog <onverter in the control system. Synthesis plus
wavcform math lets you Iry 8 compensatos design before it is buill.
Use waveform math to combine a synihesized response with a mea-
sured rrcquenc;' response and predict the compensator's effect on sys-
tem stability. If the predicted stability masgins do not meet the design
criteria, revise lhe model as many limes as needed before building the
compcnsation network.

To handle systems with a mixture of analog and digital subsystems,
curve fit and syntbesis 1ables can be transformed between the s- and z-
domains. A choice of impulse invariant, step invariant. and bilincar
transformations lets you use the method that matches the characteris-
s of your sysiem.
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Characterize Electronic Networks and 8ignals

Whether you develop digilat signal processing 1Cs and data conver-
sion devices or analyze the processed signals, the HP 3563A can sim-
plify the task. Two inpuls thal accept analog and digital signals make

the HP 3563A a power(ul spectrum and waveform analyzer. Measure
frequency spectra with 801 lines of resolution, +0.15 8B accuracy.
and 80 dB dynamic range. Special (race markers simplify anatysis of
distortion, sidebands, and band power. The buil(-in demodulation ca-
pabilily helps you znalyze complex modulated signals in the (ime and
{requency domains.

Perform waveform analysis by capluring signals in the interna)
20K-sample capture buffer, or use tme throughput 10 save longer
evenls in an external HP-1B disk drive. Data scralling and trace ex-
pansion help you locatc and analyze the important parts of captured
wavcforms.

With a built-in signal source that generates analog and digital
stimulus signals, thc HP 3563A is also a versatile network analyzer.
Measure the response of analog fitters and devices. Test the frequency
response of digital filters with a digital-in/digital-out measurement.
Test the performance of digita)-to-analog converters by applying dig-
ital stimulus and measuring the analog output.
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Troubleshoot Noise and Vibration Problems

Mechanical resonance problems often appear in electromechanical
control system designs. The HP 3563A provides the measurements
you need 1o identify structural resonances, analyze motor vibration,
and locale noise sources. Improve Lhe quality of frequency response
impacl testing with functions such as data previewing and automalic
overload rejection. Simplify interpretation of vibration measurements
by sclecling RPM or orders as the frequency axig and by using engi-
neering umits scaling 10 display amplitude in appropriate units such as
displacement or velocity.

Test accessorics, such as impact hammers, accelerometers, and mi-
crophones, are available through the HP test & measurement acces-
sorics calalog, and from third-party vendors. For detailed noise and
vibration analysis, softwzare solutions are available from third-party
soflware suppliers.

Automation Makes it Easy

Incrcase your productivity when automating testing or docu-
menting results with versatile automation capabilities, such as auto
sequence programming and direct control of HP-IB disk drives and
plotters. Awto-scquence programming (ASP) lets you reduce a series
of froni-pancl operations to a single keystroke. (n addition to auto-
mating anatyzer functions, an ASP can send¢ commands aver the
HP-IB 1o control external devices, such as programmable switches
and loads. With ASP and a sheet-fed plotter, such as the HP 7550A
plotter, the HP 3563A can perform batch plotting of files saved on
disk.

For computer-gided testing. the HP 3563 A is also HP-[B program-
mable. If you use a personal computer. the PC file conversion option
{Oplion 921) is useful. This set olPutililins runs on a PC and converts
HP 1563A and 3562A files to MS-DOS= format. Conversion utilities
are also included 10 make analyzer files compatible with MATRIXy
Irom Inicgrated Systems, and PC-Matlab from The Mathworks.

Note: See psge 153 lor specifications. A data shost wilh dot f i3 Irom
your HP sales reprasantative,
MS-00S Is a U § ‘registared irademark of Microsoft Corporation.
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SIGNAL ANALYZERS

Dual-channel, Dynamic Signal Analyzer 64.Hz to 100 kHz

o Network, spectrum, waveform, transtent analysis
e Linear, logarlthmic, swept slne modes

SYSTEMS
HP 3562A

HP 3562A Dynamic Signal Analyzer

The HP 3562A dynamic signal analyzer is well suited for design,
test and analysis of clectronics, mechanical systems, and elec-
tromechanical control systems. Two input channels, 64 uHz-to-
100 kHz frequency range, 150 dB measurement range. and 80 dB
dynamic range in this FFT-based analyzer, offer versanlity and per-
formance for even the most difficull spectrum, and waveform mea-
surcments. in both time and frequency domains.

The 1wo high-performance inpul channels and a built-in signal
source (noise and sine signals) address network analysis needs on the
bench or in a test system. Vector averaging, waveform math, 40-
pole/40-zero curve fitter, and frequency response synthesis enhance
neiwork measurements wilh a (ull range of analysis and modecling ca-
pabilitics. Zoom analysis, with frequency resolution to 25.6 pHz. plus
a powerful AM, FM, and PM demodulation function, make the
HP 3562A a versatile specicum analyzer. For transient or wavelorm
analysis, signals can be sampled. digitized, then stored in internat
memory, of sent via HP-IB to an exiernal disk drive (without a com-
puter). Stored waveforms can be secalled and analyzed in fhe time,
frequency and amplilude domains (baseband and zoom analysis).

Frequency Response Measurements

You can make accurate, high-resolution frequency sesponse mea-
surements of electronic and mechanical systems with lincar resolution
FFT, logarithmic reso{ution and swepl sine analysis. A buift-in signal
source provides a variety of random noise and sine wave signals to
mect the requirements of the system under test.

Lincar resolution is the measurement technique common to all dy-
namic signal analyzers. In the HP 3562A, 2048-point time records
are Fourier-transformed into 801 -line frequency spectra. For nciwork
analysis, [requency responsc magnitude and phase, as well as inpul
and outpul power spectra, can be measured with 801 lines of resofu-
tion. Accuracy for the frequency responsc magnilude and phase js
+0.1 dB and £0.5°.

The swept-sinc mode configures the HP 3562A as a powerlul
swept-sinc frequency response analyzer. The source can gencrale lin-
car or logarithmic sweeps with increasing or decreasing frequency:
uscr-selectable sweep rate and resolution are also slandard source
functions. Input channel functions include user-seleclable averaging
and integration lime; avlomatic input ranging can be activated Lo
provide over 140 8B of dynamic range lor measurements ol high per-
formance sysicms.

Spectrum Analysis

On-linc analysis of distortion, drift, modulation, and pbasc noise
can beneht from the speed and accusacy of the HP 3562A. High-
resolution measurements are typically 100 times faster than (uned
spectrum analyzers. Because the HP 3562A is an FFY-based analyz-
er, you can see transient events a tuned analyzer would probably miss.

The HP 3562A is essentially a dual-channel spectrum analyzer
that provides resolution 16 25.6 uHz anywhere within the 64 uHz-to-

HP 3582A

e 80 dB dynamic range with full allas protection
¢ High accuracy (+0.15 dB)

100 kHz measurcment range. Amplitude accuracy is £0.15 dB with
80 dB of dynamic range. Modulation analysis can be performed on
cither or both channels with harmonic and sideband markers as well
as with the built-in demodulation capability: zoom measarement can
be AM, FM, or PM demodulated with carrier (requencics up 1o
99.9 kHz.

Waveform and Transieni Analysis

Perform complete analysis of waveforms and transients in the time
and frequency domains. Store sampled and digitized waveforms in
internal memory (single-channel time capture) or on disk in an exler-
nal disk dnve (single-or dual-channel time throughput). Recall data
for lime¢ domain analysis as single time records or as a compressed
display of up 10 10 lime records (time capture mode). Data can also
be recalled for baseband and zo0om analysis in the frequency domain
with veclor averaging, if needed.

The array of triggering capabilities crhances both waveform re-
cording modcs. Pre- and post-trigger delays can be specified (o cap-
ture the rising edge of a transient or to compensaie for delays in the
system under lest.

Hardcopy and Masa Storage

When access 10 prototypes is limiled, make your test time more
cficient with the time throughput capability: through direct control
of external disk drives, the HP 3562A slores (ime data directly to disk
withoul a computer.

HP-1B is a standard feature (0 speed and simplify documentation
of results with direcl control of plottess and disk drives. Anything
displayed on the analyzer screen can be plotted or saved on disk in-
cluding measurement results, setup siate table, synthesis tables, curve
fit 1ables, and auto sequence or aulo math program listing.

Automation for Improved Productivity

As a stand-alone solution, the analyzer can “learn” a series of key-
strokes and then perform them on command (auto-sequence pro-
gramming). Up to five auto-sequence programs can be stored
internally. with addiliona) programs stored on an external disk drive.
For nctworked HP-IB systems, the HP 3562A provides complete
HP-1B programmability. Custom display grapbics messages can be
created with dircet programming of the display, and user-defined
softkey menus can be created to simplify interactive lesting.

Specifications (HP 3562A, 3583A)
Contact your local HP sales office for more information. including
» data sheet with complete specifications.
Frequency
Measurement range: 64 xHz 10 100 kHz Both channels, single- or
dual-channel opesation.
Resolution: span/800. Both channels. single- oy dual-channe! oper-
ation, lincar resolution mede.

Spans Basaband Loom

# ol spans 66 64

min span 10.24 mH2 20.48 mhz
max span 100 kH2 100 kHz

800/span 800/span

Window functions: flat top. Hann, uniform, force, exponential,

user-dchined

Typical resi-time bandwidtivs:

Single-channcl, as1 averaging 10 kHz

Throughput to CS/80 disk
Single-channel
Dual-channel

Amplitude

Accurscy: dchined as full-scale accuracy at any of the calculated

frequency points, Overall accuracy (or the linear or Jogarithmic res-

olution modes s the sum of the absolute accuracy, window flagness

and nois¢ level. Overall accuracy for swept-sine mode is the sum of

absolute accuracy and noise level.

time record (sec)

12.5 kHz
6.25 kHz2
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SIGNAL ANALYZERS

Dual-channel, Control Systems Analyzers 64.Hz to 100 kHz (Cont’d)

HP 3563A, 3562A

Absolute sccuracy: single channel (¢hannel ) or 2)

+0.15 8B £0.015% of input range (+27 dBV t0 —40 dBV)

+0.25 dB =0.025% of input range (~4! dBV 10 =51 dBV)

Window flatness:

Flat top +0, -0.01 4B

Hann +0.-1.5dB

Nolse floor: with flal top window, 500 source impedance and input

sel to =51 dBV range

20 Hzto 1 kHz (I kHz span) < —126 dBV (- 134 dBVVAHzZ)

1 kHz 10100 kHz (100 KHz span) < —1)5dBV (-144 dBVV(2Hz)

Frequency response channel match:
Analog/anaslog: input signals at full scale on any pair of ranges.
accuracy is =0.1 dB, +0.5 degree (HP 3562A and HP 3563A).
Digital/digital: for simultancous sampling on channcls | and 2.
accuracy is +0.1 dB, +0.5 degree. (HP 3563A only).
Mixed analog/digital: With full-scale inpuls on both channels,
compulational delay between channels corrected for, 1:1 sampling
ratio, 16 averages and 256 kHz sample clock, nominal accuracy is
%0.2dB, =1.0degrecs from 64 pHz 1o 20 kHz and =0.2 dB, «4.0
degrees from 20 kHz 1o 100 kHz (HP 3563A only).
Dynamic range: All distortion (intermodulation and harmonic),
spurious. and alias products arc > 80 dB below full scale input
range (16 averages).

Analog Input (HP 3563A and 3562A)
input Impedsnce: 1 MQ +5% shunted by < 100 pF
Input coupling: inpusts can be ac or dc coupled — ac rolloff is
<3dBacl Hz
Croastalk: — 140 dB (500 sourcc, 509 input termination, input con-
nectors shielded)
Common made rejection:
0 Hz w0 66 Hz 80 dB
66 Hz 1o 500 Hz 65dB
Externa)l sampling Input: TTL compaitible input for signals
< 256 kHz (nominal maximum sampling rate)

Digital Input (HP 3563A)

Measuremeni data signals can be up to 16 bits wide and must be par-
allel data in two's complement or offset-binary format. (User sclects
truncation of unused upper bits or rounding of the three lowest bits
for data more than 13 bits wide.) The data quatifier input accepts 8
qualifier lines, a trigger, and | clock signal.

Trigger
Trigger modes: frce run, input channel |. inpul cbannel 2. source
and external trigger. Free run applies to all measurement modes.
[nput channel |, input channel 2, source and external tnigger apply
to the linear resolution, time capture, and time throughpul mea-
surement modes.
Trigger delay: pre- and post-trigger delay resolution is } sample
(172048 of a time record).
Pre-trigger: s mcasuremcnt can be based on data that starts from !
1o 4096 samples (1/2048 10 2 time records) before Irigger condi-
tions are mel.
Post-trigger: a measurement is initiated from | 1o 65,536 samples
(1/2048 to 32 time records) after the Lrigger conditions arc mel.

Analog Source (HP 3563A and 3582A)
Random naise, burst random, sine chirp, burst chirp. fixed sinc, and
swept sine arc available from the front panel source of Lhe
HP 3562A and HP 3563A. The HP 3563A also provides sicp. pulse.
ramp and arbitrary signals from the same front panel source output
Users can select dc offset.

Output Impedance: 50 (nominal)

Output level: between +10 and —10 Vpeak (ac + dc) into a
> 10 kQ, < 1000 pF tcad. Maximum current is 20 mA.,
ac level: +5 Vpeak (> 10k, < 1000 pF load)
de %m:/t: =10 Vpeak in 100 mV steps. Residual offset at OV offsel
<10m
Distortion: including subharmonics
256 uHzw 10kHz -55dB
10 kHz to 100 kHz -40dB
Puise: nominally | sample wide and bandlimited (HP 3563A)
Digltal source (HP 3563A)
All analog signal types can be oulput {rom the digital source con-
nector. Data format is 16-bil parallel in cither two's complement or
offset binary. Outpul level is TTL compatible.

Maximum load: 8 LSTTL

Msx{mum output rate: 256 kHz

General
Specifications apply when AUTO CAL is enabled or within 5°C
and 2 hours of last internal calibration
Ambient temperature: 0 to 55C
Relstive humidity: < 95% a1 40C
Attitude: < 4570 m (15,000 f1)
Storage:
Temperature: —40 to +75C
Altitude: < 15240 m (50.000 f()
Power: 86-127 VAC, 48 10 66 Hz
196-253 VAC, 48 t0 66 Hz
450 VA maximum
Welght: net, 27kg (581b): shipping, 36kg (791b)
Slze: 222H x 426W x 578mmD (8.75" x 16.75" x 22.75%)

Accessories included
HP 3563A: HP 01650-61607 16-bit probe cable: 3 each
HP 03563-61605 16-bit probe pod: 3 each
HP 03561-61604 8-bit probe cable: 3 each
HP 10347A pattern generator probe Jead set: 3 cach
HP 5959-0288 grabber (package of 20)° 80 each (4 pack-
ages)
Pouch for cables and probes
HP 3563A /HP 3562A: getling staried guide, operating manual, pro-
gramming reference

Accessories Available
HP 3563A: HP 10246A 8-Channel TTL tristate buffer ped
HP 10348A 8-Channcl CMOS tristate buffer pod
HP 01650-63203 termination adapter
HP 3563A/HP 3562A: 1ransit case for one HP 3563A:
HP p/n 9211-2663

Ordering Information Price

HP 3563A Control Sysiems Analyzer £24.900
Opt 907 Front Handle kit +877
Opt 908 Rack Mount kit +841
Opt 909 Rack Mount and Front Handle kit +$102
Opt 910 extra Getting Started. Operating, +$179
Programming manuals
Option 918 add Service manual and kit +3$100
Opt 921 PC File Uilities +$150
Opt 922 delete cables. pods. and pouch —$1.400
Opt W30 Extended Repair Service. Sec page 723, +8625

HP 3562A Dynamic Signal Analyzer $19.900
Opt 907 Front Handle kit +$77

Opt 908 Rack Mount kit +841

Opt 909 Rack Mount add Fronl Handle kit +$§102
Opt 910 Extra Operating manuals +8225
Opt 914 Delere Service manuals —$100
Opt W30 Extended Repair Service. See page 723. +8500
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SIGNAL ANALYZERS

Multichannel Measurement System, 84 ;Hz to 102.4 kHz

HP 35658

HP 35658 Multichannel Measurement System

The HP 35655 multichannel measurement system is a computer-
based system for signal acquisition and analysis. The measurement
hardware is modular and consists of a mainframe and plug-in mod-
ules. The mainframe can hold 8 modules, and a total of 8 mainframes
can be chained togcther to permit a maximum of 64 modules in a
single system.

There are three types of modules: a signal processing module, an
input modulc and a source module. A system (onc or more main-
frames chained together) must have on¢, and only one. signal process-
wng module. This module acts as the interface to the bost compuler as
well as the controtler of all the other modules in the system. The sig-
nal processing module is also used Lo perform digital signal processing
operzlions on time data acquired by the input modules.

Application Software

System performance varies depending on which application
software is used 10 access the hardware. Software packages available
for the HP 3565S include HP VISTA (for HP %000 Series 300 work-
stalions) and Lthe HP 3566A and 3567A (for IBM AT compatible
PCs). (Sce page 206 for details on HP 3565S application software.)
Additiona! sofiware solutions can be created with the
HP Programmers Toolkit (HP 35635R) or purchased from various
independent third-party software vendors. For more information on
the HP 35635R or third-party solutions, contact your HP sales repre-
sentative.

HP 35850A mainframe

The HP 35650A mainframe provides power and cooling for upto 8
modules. A special cable iz used 10 connect mainframes (ogether 10
creatc larger systems.

Signal Processing Modules
The signa} processing module performs the following functions:

o Controls all system operations, including commands to other mod-
ules and flow of data between modules

o Transfers mcasurement dalta 10 the host computer via HP-[B

o Controls direct throughput 1o disk

o Generales time records 10 send 10 the HP 35656A source

& Processes time data from the input modules

HP 356318 signal processing module

This signal processing module vses an MC 68020 main processor
and an MC 56001 DSP processor for computing spectrums. The med-
ule includes } megabyte of RAM for data and prograro space (addi-
tional RAM is available as an option). Mast application software
avaifable for the HP 3565S uses this module.

HP 35858

HP 35684A signal processing module

The HP 15654 signal processing module is a higher-performance
version of the HP 35651 B and is used for computation-intensive ap-
plications such as high-speed waterfall displays. In general, the added
capability of this module is only accessible through custom program-
ming (as taught in the HP 35635R Programmers Toolkit course).

Input Modules

All three input modules use analog-to-digital converters o digitize
a signal. In cach channel, the A/D converter is preceded by an analog
anli-alias filter and followed by a digita) filler (with zoom capability)
and an 8K FIFO bufier. Time data from the FIFO buffers is sent 1o
the signal processing modulc 10 be converied into spectrums

HP 35852A Input madule

The HP 35652A is a single-channel input module with dc to 51.2
kHz bandwidth and 80 dB of dynamic range. Preamplificrs for piczo-
eleciric and [CP (ransducers are built-in 10 each module. The ICP
mode provides 4 mA of constant current. The HP 35652A module
also has an option for a buffcred analog output. Option 00) provides a
2 volts peak (full scai¢) analog output.

HP 386528 input modules

The HP 35652B inpul module is similar 10 the HP 35652A except
with increased measurement bandwidth 10 102.4 kHz. The
HP 35652B has 80 dB of dynamic range at freguencies below
S0 kHz. From 50 kHz to 100 kHz. dynamic range is 75 dB.

HP 35855A Input module

The HP 35655A input module is an 8-channel input module with
dc 10 12.8 kHz bandwidth for each of the 8 channels and a dynamic
range of 72dB. All eight channels have their own filtering and 1rigger
detection, Also. all cight channels sample and hold simultaneously to
maintain phase maich across the channels. Each channel includes a
buffesed anzlog output.

HP 35653A source module
The HP 35653A source module provides the following excitation
signals for (requency response measurements:

® Continvous sine wave
o Band-limited random nois¢c
& Burs: random noise of variable durstion

This module also includes = reference signal for system calibration
of input modules.

HP 35656A programmable DAC

The HP 35656A module uses a programmable digital-10-analog
converter with 16 bits of resolution to generate arbitrary stimulus sig-
nals up 1o a 100 kHz bandwidth. The data bufTer size is selectable
from | (0 32768 words.

Ordering information Price
HP 35603A system rack (for 2 mainframes) S1.800
HP 38606A system rack (for 4 mainframes) $2,300
HP 35650A mainframe $£4.500
HP 35651B signal processing module $6.000
HP 35652A 51.2 kHz input module $2.600
HP 356528 102.4 kHz input module $2.900
HP 356%3A source module $1.950
HP 38634A signal processing module $14,000
HP 3565%5A 8-channel input module £9.500
HP 35656A programmable DAC $4,500
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SIGNAL ANALYZERS

HP VISTA and Value-Added Business Solutions

HP 35858, 3588A, 3567A, 3582A, 3563A, 35660A

HP VISTA - HP 35630B
HP VISTA conitrols up 10 256 channcls of the HP 35658 mul-
tichann¢t measurement hardware 10 make broadband PSD and fse-
ucncg response measurements. Time data from the input modules in
the HP 3563S system is 1iransformed into spectral dala by wsing the
signal processing module in the system. The results are available in
resolutions ranﬁmg from 400 lines. for fast mcasucements, 10 3200
lines for deman. in& a?glications. and can be cither bascband or zoom
in ail channels. HP VISTA features include the following

® Engincering units for calibrated vibration and acouslic
measurements

® Advanced display marker features that include THD 2nd band
wwcr computation ]

8 Windowed user-inlerfacc that makes it easy 10 organize and view
large scis of dala

e Direct digilal throughput Lo disk capabiity for high-speed data ac-
quisition for transicnl events

¢ MIMO {multiple-inpul multiple-output) frequency response mea-
surements for multi-shaker 1esting of large, complex structurcs for
modal analysis

Structural Measurement Systems (SMS)

SMS offers a comprehensive set of computcer-aided testing (CAT)
software for performing cxperimental modal analysis, struclural dy-
namics modihcation, forced response simulation, and acouslic inten-
sil& analysis. SMS software operales on the HP 9000 Series 300, and
HP Vectra, PS/2, and compatible personal computers.

The Moda) 3.0 SE Struclural Analysis System is a full-capabilily
deskiop modal analysis %ackagc\ [t analyzes frequency-response mea-
suremenis lo estimate the moda) parameters of a structure and dis-
plays the resultant mode shapes in animation. Modal 3.0 SE operates
on the HP 9000 Serics 300 workstations in both RMB and HP-UX
operaling systems and supporis measurements from a variety of HP
instruments.,

The STAR System is a series of soflware products for usc in testin
and analyzing the dynamics of mechanical struciures. The STA
System runs on HP VECTRA., [BM PC-AT. PS/2 and compatible
computers which support the Micresoft® Windows Operating Envi-
ronment. STAR consists of three struclural analysis medules and one
module for acoustic analysis. Each is designed 10 ogcralc alone or in
conyunction with any or all of the others. Since the STAR system
operates in Microsolt Windows. report generation and data transfer
10 other applicalions is very easy. STAR js an excellent match for the
HP 3566A and HP 3567A,

STARModal opcrates on a s¢t of measured Frequency Responsc
Functions {FRFs) to idemify the modal propertics of a structure,
FRF mecasurements are taken from HP instrumentation and
processed within STARModal to estimate the rnodalfaramctcrs of
the structore, display its mode shapes in animation and perform fur-
ther analysis. STARSuruel is a powerful combination of
STARModal, Structural Dynamics Mogiﬁcazion (SDM) and Forced
RcsE;_onsc Simulation (FRS{.

STARAcouslics is an acoustic intensity analysis system for sound
power determination and noise source identificalion. Crosspower
measurements are taken from HP instrumentation and processed by
STARAcoustics. Major fealures include sound power calculations,
noise source ranking, surface contour plots, intensity vector display,
octave analysis, micropbone czlibration capabilives. and A.B.C
weighling curves. Links 10 Microsoft Windows-based applications
provide supesior graphics displays and quality rcport generation ca-
pabilities,

Entek Scientific Corporation

Entck offers a complete modular product line for structural analy-
sis. machinery monitoring. rotating machinery analysis, and acoustics
analysis.

Sii struclural analysis medules run within the Enick EASY oper-
ating sysiem. These are EMESH, EMODAL, EMDOF, ESMOD.
EFORCE. AND MODENT. EMODAL is the heart of the structural
analysis family and provides complete modal analysis dala acquisi-
tion and SDOF curve fiting. EMESH, EMDOF, EFORCE. ES-
MOD provide goometry gencration, multiple degree of freedom curve
filting, (orced response analysis. and strectural modification capabili-
ties respectively. All of 1hese support the full sclection of HP instru-
ments.

MODENT is a paramcter estimation package. The Enick Struc-
tural Analysis Package conlains all of the pnckchs necessary for ba-
si¢ modal analysis: EMESH. EMODAL, EMDOF, ESMOD. and
EFORCE.

EMAP is designed for rolating machinery diagnostic applications.
EMAP features control the acquisition of large quantilics of spectral
data and the reduction of that data.

Also part of EASY. ESIM and EMESH provide acousuic analysis.
ESIM is a stand-alone acoustics program which includes geometry
cntry, data acquisition, intensity calculation, three dimensional plot-
ting, sound power calculalion, sound source ranking. and comprchen-
sive plotting and ycﬁorzing features. EMESH is 2 geometry
gencralion ulility which reduces the setup time required lor an acous-
s tesl.

Prediclive Mainicnance (PM) is based on the routine, orderly col-
lection of machine data to characterize the current running cunéilion
of plant equipmen(. Entek offers a complete, integrated line of predic-
tive maintenance software ¥roducls including MINIMONITOR.
EMONITOR, AND EXAMINE. MINTMONITOR is the basic lev-
el PM software package 1hat includes database setup, route construe-
tion. data acquisition, report Ecncration. trend and spectrum plotting,
and database management. EMONITOR offers a high level of ma-
chinery surveillance achieved through the use of full narrowband
alarm gencration and comparison. EXAMINE allows the user to
cnter a description of the monitored u_i‘pmcnl which may include
gears, bearings, shafts or impeliers. h% ORMONITOR 1identifies
motor problems associalcd with rotor damage or stalor /rotor cocen-
tricity conditions, An HP Insirument BASIC version of
MOTORMONITOR is available for use with thc HP 35660A.

Leuven Measurement Systems (LMS)
LMTS In the U.8,

The LMS CADA-X System provides a comprehensive and grow-
ing sct of 100ls 10 mect all the requirements of a modem (es( Jaborato-
ry. The system is organized around four main modules, each focused
o(n: a’;pcciﬁc application arca in Computer-Aided Dynamic Analysis
(CADA).

CADA Test is opimized for mulii-channel dala acquisition and
advanced signal processing. Dedicated modules are provided for mul-
tiple input/multipte output testing (MIMO), acoustics, closed loop
vibration control and rolating machinery analysis. A user-program-
ming environment allows seamless integration of customized applica-
lions including specialized processing algorithms, embedding HP-
Toolkil commands, and incorporating Fortran and C sub-programs
into the system. Control and data-porting from a variely of !-?P [n-
struments arc available, including the HP 3566A.

CADA Analysis includes the special-purpose analysis and 3D visu-
alization modules necessary to analyze structural behavior under ac-
teal opcrating conditions. Results ase processed 10 get a better
understanding of & structure’s operating deflection shapes, acoustic
radiation patterns, and fatigue behavior.

CADA Modal is a comprehensive package for MIMO modal anal-
ysis. Emphasis is on global curve-fitting techniques in both the time
and frequency domains. CADA Modal is completed by sensitivity
analysis 10 show where oplimal structural changes can be made and
by modification simulation 10 show its efTect.

CADA Link ex discrepancies beiween medes of vibration, as
derived by finite element analysis, and the aclval modes measured on
the prototype. Design recommendation and mode) uﬁda(ing packages
then help to correet for assumptions made during the FE procass%)y
updating the FE model to match the experimental results. This pro-
vides a more reliable basis for continued analysis and provides critical
foedback into the design process itsclf.

Structural Dynamics Research Corporation

DRC)

SDRC's I-DEAS is a complcte mechanical computer-aided engi-
neLring s&s(cm for the engineering department which provides full
function MCAE design, analysis. drafling, testing and NC program-
ming. I-DEAS is comprised ol a serics of integrated modules based on
solid geometry, with a common database and user-interface,

[-DEAS test data analysis software is the testing and general data-
analysis module within 1-DEAS. It provides (or Lhe management and
analysis of test data Test dala can gc inpul in a variety of ways that
include data acquisition through SDRC's new data acquisition
software Lhal supports the HP 35658 hardware. Data can be in the
form of time historics or funclions. Test resulls generaled within
I-DEAS can be easily accessed by designers or analysts and displayed
utilizing the sophisticated graphics (eatures inherenl in the I-BEAS
package. Key features of 1-DEAS test data analysis include general
dara management, gencral data analysis, modal analyzis. and tatigue
analysis.

1-DEAS Systan is an interactive, graphics-oricnted program for
cvalualing the structural dynamic performance of mechanical sys-
tems. IL 1s used for analyucally predicting vibration and dynamic
stress behavior. ]-DEAS Systan supporis multiple excitalion func-
tions such as farce or unforced motion that can be defined in cilher the
frequency or lime domains. Resulting system responses and inlernal
Ioags can then be computed and displayed. Analytical response calcu-
Jations can be transferred 10 1-DEAS Test Data Analysis for direct
measurement comparison.
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SIGNAL ANALYZERS

Multichannel, Spectrum/Network Analyzers 64 ,Hz to 102.4 kH2

HP 3566A

Powerful Time and Frequency

Measurements Using a PC Analyzer

The 12.8 kHz HP 3566A and 102.4 kHz HP 3567A arc PC-bascd
spectrum/network analyzers (hat link hi'_gih-performancc measure-
ment hardware (sec page 165) 10 an HP Vectra PC (or other
IBM-AT compatible) to provide ficxible turnkey solutions in mechan-
ical test, signal characterization, control systcms and production test.

The HP 3566A and 3567A have Lhe sam¢ measurement feature
sct. but differ in maxamum frequency span and hardware configura-
lion (see tabic below). Both analyzers can expand to include 16 chan-
nels thal acquire dala simultancously., Each analyzer includes a
source for slimulating circuits or systems. An optional programmable
DAC module adds arbitrary waveform and chirp capability. For fast
measurement processing, a powerful hardware mﬁnal processor mod-
ule converls time data to frequency dala using the latest FFT (Fust
Fourier Transform) technology. The measurement hardware is linked
10 an HP Vectra PC (of IBM PC-AT compatibic) running
MS-DOS®. Microsoft® Windows, and HP's measurcment sofiware.
Oplional sofiware packages give additional measurement capabili-
lies.

HP Y56BA HP 3367A

Channel count Borlé 21018
Cross channel accuracy 101 dB +1d8
Pnase 205° + 5
Dynamic range 7298 3008
Maximum freguency span

spectrum measurements 12.3 kK1 102 é W2

network measuremanty 128 kK1 S5L2kHz*
Realtime bandwidth *

display off 12.8 M2 26 S kN2

display on 12K 3.2 kHy
Teansient capture rales

max samples/sec per channel 32,768 262,144

max samplesisec 1o RAM 1.5 million 1.5 milbon

max time samples in RAM * 75 millign 1.5 million
Waterfall desplay update * 5 per sec S per sec
Signal conditioning ICP - 2mA Charge amp. ICP - dmA

1402 4 kHz uaing an extemal source

2 One channel 101 3567, 2 chaaneis lor 3568

I With opt 116

4 Rate appltes 10 eghl 1razds, updated simonanecusly

HP 3566A and 35667A Measurement Capability
o Transicnl caplure 1o RAM o Nyquis)
e Time record e Histogram, PDF, CDF

RPM spectral map o Order tracking
1/32and 1/) octave e Order ratio map
Aulo-correlation e Orbit diagram
Cross-corrclation e Coherence

Frequency response gain phase ® Swept-sine
Power spectrum Record /ptayback
Cross spectrum

® & o &0 0 0
L]

HP 3586A, 35687A

Expandable Analyzers for Mechanical Testing

The HP 3566A and 3567A offer leatures for all types of mechani-
cal lesting. including rolating machinery analysis, vibration test,
structural anslysis, and acouslic noise testing. With an expandable
channe) counl. these analyzers are a solution %or applicalions requir-
ing (rom 2 to 16 channels. Display up 1o cight Iraces of time or fre-
quency data 10 quickly view aeceﬁ:romclcr conditions or input
channel ranges. Spectral maps and order ratio maps provide a piclure
of machincry behavior during run-up or coast down operation. From
these maps, you can casily identifly 1ﬁc important orders of vibration.

Analyzer applications also include souvnd pressuse (esling, spalial
characterization of radiated noise and noise source identification.
Both the HP 3566A and 3567A provide 1/3 and 1/1 octave displays.
Built-in source signals, such as impulse, random, and burst random,
are available for stimulating sysicmns.

Multichannel Characterization of Changing Signals

Use the HP 3566A or HP 3567A to accurately measure fast-
changing signals. Applications like smonitoring. underwater acoustic
testing, or surveillance require mullichannel analyzers 10 process data
in real time. Real-1ime measurement features ensure that transient
cvenls are captured and processed quickly. Eight high-speed displays
allow you 10 monitor changes in the time or frequency domain, with
waterfalls and spectrograms showing how signals change with time.
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New Order-tracking Algorithm (optional)

Quickly distinguish between order-related and nonorder-related
rolating machinery signals. This optional software adds order ratio
map and order track meaxurements to the HP 3566A and 3567A ca-
pabilitics. With it you can measure an accurate order spectrum inde-
pendent of changing RPM. Using new HP technology. order ratio
maps and order tracks are computed digitally, climinating the errors
and added expense of ratio synthesizers, tracking fillers, and RPM
counters required by other FFT analyzers.

Full-Featured Swept-8ine (optional)

Swepl-sin¢ lechniques provide transler Junctions with 132 8B dy-
namic range by changing source levels and input ranges for cach fre-
quency point mceasured. R&D uvsers can dramatically reduce
measurement sctup Limes by using avlo-range, duto-Jevel and auto-
resolulion. Auto-resolution decreases measurement excculion limes
%v oplimizing Lhe frequency spacing between mecasurement points.

ain and phasc margins are calculated just by pushing a button. sim-
plifying control sysicm analysis.

Production 1est users can further increase measurement speed by
specilying al) measurement parameters by frequency band. Up to ten
separale bands allow performance oplimization.

Programmable DAC Provides Arbitrary Waveforms
(orlional)

programmable 16 bit DAC allows custom waveflorms Lo be creal-
cd and uscd as stimulus. A DAC editor and waveform calculator sim-
plily thete creahon wsing buill-in wavcform types (sinc, square,
triangle, cxponential, random and impulse). Mathematical opera-
tions like intcgration, differentiation and fltering can be performed
on Lhe waveforms beforc they are output. in production test, chirp
wavcforms can be used 10 measure transfer funclions extremely fas(.

www.hparchive.com
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SIGNAL ANALYZERS

Multichannel, Spectrum/Network Analyzers 64 .Hz to 102.4 kHz (Cont’'d)

High-8peed, Multi-channel Transient Capture

A special transient capture mode allows you 1o capture Leansients
to RAM at composite sample rates up to 1.5 million samples per sec-
ond. All channels arc simultaneously sampled. With option 116, 7.5
mitlion samples can be collected (option 104 gives 1.5 million sam-
ples). Captured signals can be viewed, and portions can be selected
for analysis using HP 3566A/3567A measuremonts (except order
track, order ratio map, and swept sine). Captured transients can be
played back through the DAC medule to recreate real-world signals.

Documentation of Results

A special Hardcopy Mode lets you document measurement results
with up to six displays per page. Each display can have numerous
individual annotations and pages ¢an be labelled. important measure-
ment parameters and a time stamp <can be aulomatically added to
cach display. Built-in pushbutton computations, like total harmonic
distortion and band power, can b printed on each display. To com-
pare many measured results easily, overlay displays can print many
results on a single graticule.

Prints and plots can be made 10 any Microsoft® Windows sup-
ported graphics printer or HP-GL plotier (Centronics or RS-232 in-
terface only). In addition, you can write reports using word processors
and inctude HP 3566A and 3567A displays either by using MS Win-
dows “cut and paste™ or by importing HP-GL plot files.

Create Custom Measurements Easlly

A full-function wavcform calculator lets you create your own cus-
tom measurements and integrate them into the standard user inter-
face. Mathematical functions can be performed on any measurement
result, and the result of the operations can be displayed using the ful)
digplay (unctionality. Resulis of math operations can also be output

through the programmable DAC.
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Ordering Information

HP 3566A speclrum /network analyzer
includes 1 HP 35650A mainframe, | HP 35655A
cight-channel 12,8 kHz input module, 1
HP 35653A source module, 1} HP 3565) B signa)
processor module with 1 Mbyte RAM, | HP-IB
cable, 90-day onsite hardware warranty, HP
time/frequency domain measurement software with
15 months BagicLine and 3 months ResponseLine
software support.
Opt 010 add | HP 36655A eight-channel (2.8 kHz
input module (2 eight-channel modules is maximum
configuration)
Opt 104 convert HP 35651B RAM 10 4 Mbyte
Opt 116 convert HP 3565)B RAM 10 )6 Mbyte
Opt 056 add HP 35656A programmable DAC
module (required for chirp stimulus, arbitrary
waveform and record/playback)
Opt A16 HP Vectra QS16 with software snstalled

HP 3567A specirum/network analyzer
includes § HP 35650A mainframe, | HP 35652B
single channel 102.4 kHz input module, | HP
35653A source module, | HP 35651B signal
processor module with | Mbyte RAM. 1 HP-[B
cable, 90-day onsite hardware warranty, HP
ume/frequency domain measurement software with
15 montbs BasicLine and 3 months ResponseLine
software support.
Opt 005 add 1 mainframe (3 mainframes is
maximum configuration)
Opt 010 add 1 102.4 XHz input module (16 inpat
modules is maximum configuration)
Opt 104 convert HP 35651B RAM 1o 4 Mbyte
Opt 116 convert HP 3565§B RAM 10 16 Mbyte
Opt 056 add HP 35656A programmable DAC
module (reguired for chirp stmulus, arbitrary
waveform and record /playback})
Opt A16 HP Veetra QS16 PC with software
installed

HP 35636A order tracking (optiona) sofiware) for
HP 3566A and HP 3567A (requires opt 104 or 116)

HP 35637A swept-sine (optiona} software) for
HP 3566A and HP 3567A (requircs opt 104 or 116)

HP 35634A Sofeware ONLY for HP 3566A and

HP 3567A (if you already have bardware)

MS-DOS? Is @ U.8. registersd trademark of Microson Corp.

Microson Is a U.8. registered tracemark ol Mioroech Corp.

www.hparchive.com

Price
$22,000

+$9.500

+$2.000
+$7.000
+$4.500

+8§3.950
$18.000

+$4,500
+82.900
+$2.000
+$7.000
+54.500
+55.950
£2,500
$500
$4.000



= New sweep gating optlon
s 80-100 dB dynamlc range
s +0.25 dB typical leval accuracy

SIGNAL ANALYZERS

Spectrum Analyzer 20 Hz to 40 MHz
HP 3585B

» 50,75, 1 MQInputs
® 3 Hz resolution bandwidth
e Automatlc limit testing

Uncompromising Baseband Signal Analysis

The HP 3585B spectrum analyzer delivers high performance
where it counis — at bascband frequencies. With very high
accuracy, resofution, and dynamic range, the HP 35858 is the best
solution for signal analysis at the critical frequencies comprising
voice, picture, or digital information.

In today’s high-speed. high-density information processing sys-
tems, maintaining Lhe iotegrity of data signals requires more mea-
surement performance than ever before. The HP 3585B provides
80-100 dB of spurious-free dynamic range, a sharp 3 Hz resolution
bandwidih, and a 20 Hz—40,1 MHz frequency range to easily cover
most information bandwidihs. Fully synthesized tuning (including
sweeps) and typical amplitude accuracy to 20.25 dB ensure complete
measurement confidence.

Caretully Chosen Features for Better Measurements

Measurements are faster and easier with the optimized feature set.
The automaltic Limit test function checks all 1000 measurement points
against user-defined upper and lower limits in a fraction of a second.
Pass/fail results are shown in the display and are avajlable over
HP-IB for improved productivity in aulomated applications.

The automatic peak search and signat track functions speed signa)
identification and analysis and make examination of drifting signals
more convenicnl. 1n addition 10 locating the strongest signai in a dis-
play. the peak scarch function can also find successively smaller sig-
nals, or search 10 the right or left for peaks above a user-defined
threshold.

Fast, Flexible Frequency Sweeps

Well-designed bandwidth bBlters and a phase~continuous, synthe-
sized loca) oscillator team up with exceptional dynamic range to give
the HP 3585B very fast measuremenl speeds. A 40 MHz sweep using
the 30 kHz resolution bandwidth takes only 200 milliseconds, fast
cnough for high-resolution spectrum surveillance. A 1 MHz sweep
using a 1 kHz bandwidth takes only 2 seconds, yet yields an average
noise floor of -85 dBe.

Powertul Marker Functions

The (unable marker readout of frequency and amplitude can be
expressed as an absolute or relative (offset) value. With a single key-
stroke, the marker valuc can be entered as the center frequency, refer-
ence level, frequency span, or center freguency step size. This
improves accuracy and efficiency in manual testing and reduces setup
errors.

The built-in frequency counter provides additional accuracy when
measuring the frequency of a signal in the display. Results are provid-
ed in 0.3 seconds t6 0.1 Hz resolution. Because the counter function is
combined with the selectivity of the analyzes, it is possible to accu-
rately measure small signals in the vicinity of much larger ones.

For noise measurements, the noise level marker function displays
averaged rms noise density at the marker position, normalized to &
standard ) Hz bandwidth and corrected for the analyzer's character-
istics. This funciion can be combined with the relative measurement
mode for fast, casy signai-to-noise ratio measurements,
Measurement Hard Copy

Copying a complete display 10 a printer or plotter is 83 casy as
pressing & button. The HP 3585B directly controls HP-GL compati-
ble HP-1B plotiers and graphics printers such as the HP ThinkJet.
Tracking Generator

The standard 50 {2 tracking gencrator covers the full 40 MHz fre-
quency range of the HP 3585B to provide easy scalar (amplitude-
only) metwork analysis. The signa) is fully synthesized in CW
measurements and sweeps and lovel is adjusteble from 0 dBm to
—11 dBm on the (ront panel.

Fiexible Inputs with Autoranging

50, 75, and | MQ input impedances are all standard and ace elec-
tronically selectable to match your system. For sensitive circuits, the
50 {1 and 1 M inputs and provided probe power, offer maximum
compatibility with a variety of passive and active probes. With input
autoranging, the HP 35858 sutomatically chooses the optimum input
range for maximum dynamic range and lowest distostion. This elimi-
nates 1he need to manually adjust attenuation and 1F gain.

Burst Signal Analysis

Spectrum analysis results from traditional swept measurements on
burst signals inciude not only the signal of Interest, but also the signal
from the burst repetition period. The noise floor is higher in burst
measurements, which masks the signal of interest. Accurate signal-
to-noise and carrier-to-noise measurements are impossible. The new
sweep gating option 001 reveals the signals you have missed.

e T
= e

15§ - e sy ) aem —— At
Ve wbrEle Nesmt a g oame " ey s

Srwtim 4 swe 030 0w Meun ) 0o 4R 2 Stmroe 4 BN T3t e T e 1 BTE BDO U =y
e 3D e arow e EO e ey o

Before sweep gating After sweep gating.

www.hparchive.com

169



170

Specifications
Specifications describc (he warcanted performance of 1he
HP 3585B over the temperature range 0°C 10 55°C. excepl where
noted. Supplemental characieristics deseribe (ypical bul non-war-
ranted performance: they are described as “iypical™ or “zpproxi-
male” and apply over the tempera(ure range 25 =5°C.
Frequency
Measurement range: specifications apply 20 H2-40.1 MHz
Start/stop. center, manual (requency range: 0 Hz-40.1 MHz
Accuracy: (samc 3s [requency rel. accuracy)
Frequency span: 0 Hz-40.1 MHz
Frequency reference accurscy: = | x 10~7/mo. of fsequency
Marker frequency:
Readout accuracy: +0.2% of frequency span = resolution
bandwidth.
Resolution: 0.1 Hz
Resolution bandwidth:
Bandwidth: 3 Hz-30 kHz (3 dB bandwidth) in 1, 3. 10 sequence.
Belectlvity: 60dB/3dB < 11:}
Video bandwidth: | H7-30 kHz in 1, 3, 10 sequence
Amplitude
Display scale: 10 vertical division graticule with relerence level
(03B) at 1op graticule line
Calibration: }, 2.5, 10 dB/division
Measurement range:
50/759 Input: =137 dBm 10 +30 dBm or cquivalent level in dBY
or volts
1MQ input: 31 n Vems to 7.08 Vrms
Input range settings: autoranging, —25 dBm 10 +30 dBm in 5dB
steps
Amplitude accuracy
Accuracy note: measurement accuracy is determined by the sum of
reference level accuracy, amplitude lincarnity (if thesignal is not at the
refcrence level) and frequency responsc across the measurement span
(il the signal is nol 21 1he center or manual frequency). In measure-
ments where the signal is at the refesenee level and(or at the center or
manual frequency, the amplitude Jinearity and /or frequency response
unccriainties will not apply.
Reference level
Range: —100 dB o +10 dB (relative 10 inpul range)
Accuracy: 50/75 Q input (using | or 2 dB/div.. measured al maau-
al frequency or wilh sweep rate reduced by a factor of 4):

+10dB -50 dB -70 dB -90 dB

+04dB *0.7d8B +15dB

Typlcal accuracy, +10 dB 10 —50 dB: +0.25 dB. For 5 or
10 dB/div. add 0.1 dB to the figures above
For 1MQ input: Add to above specification 0.7 dB for 20 Hz-
10 MHz: 21.54dB for 10 MHz-40.1 MH>.

Amplitude linearity
50/75Q input (relative to reference level):
0dB -20dB -50 dB -80dB -95dB
+0.3dB +*06dB *10dB *20dB

Typical linesrity 0 dB 10 —20 dB: +0.2 dB
Frequency response
50/75 Q snpul {relative to center frequency): +0.5 4B
(=0.3 dB typ.)
For 1MQ) input: add 10 above specification 0.7 B for
20 Hz-10 MHz. 1.5 dB for 10 MHz-40.] MHz
Marker amplitude accurscy:
Center or manual frequency at the reference level: Use reference
level accuracy from 30 dBm to -115 dBm; add amplitude lincarity
below - 115 dBm.
Anywhere on screen: Add amplitude linearity z2nd requency
response (same as display accuracy)

Dynamic range
Spurious responses: (image. out-ol-band. and harmonic distor-
tion)
50/75Q Input: < —-80 dB relauive (0 a single signal at or below the
inpul range setling.
Typical performance: —84 dB - (1 dB/dB below wnpult range sct-
ung)
Example: For 2 —8 dBm signal on the 0 dBm inpul range. \he
spurious responses would be —92 dB.
1 M2 input: <—80 dB. except 2ad harmonic distortion <—70 dB
Intermodutstion distortion
50/75 1 Input: <—80 dB relative 10 (he larger of (wo sigrals. cach
Z6 dB below input range setting excep( 2nd order IM (rom
10 MHz to 40 MHz <-70 dB
1 MQ Input: <70 dB for 2nd order. <80 dB for 3rd order
Residual responses (na signal at Input): <—120 dBm using
—25 dBm range, or 95 dB below inpul range sciling
Residual phase noise (lypical at 40 MHz, -10 dBm Input):
5 kHz offset: =112 dBc/Hz
100 kHz offset: —120 dBc/Hz
Maximum dynamic range (typicsl): 92 dB spurious, harmonic
and 3rd ordey TM; 115 dB signal 10 noise.
Average nolse level
50/750 Input:
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1 MO Input: below SO0 kHz add 12 dB 1o above
Tracking generator
Level: 0 dBm 1o —}1 dBm. manual control from fronl pancl
Frequency sccuracy: =1 Hz rclative 1o analyzer tuning
Frequency response: 0.7 dB: 1ypically: +0.5dB
Impedance: 50 2. >14 dB return loss
8ignal input
50/75¢) > 26 dB relurn toss, BNC connetlors
1 M(:: 3% shunted by <30 pF, BNC connector
Maximum input level
§0/76%: 13V peak ac plus de, relay protccied for overloads to 42V
peak.
1 M(: 42V peak ac plus dc (derated by laclor of 1wo fos each
octave above S MHz)
External trigger: ncga(ive-going TTL lcvel or contact closure initi-
ales sweep
Exiernal trequency reference: 10 MHz or subharmonic to
! MHz, 0d8m minimum level
General
Environmental
Temperature, operating: 0° C 10 55° C
Humidity: <95% RH
Warm-up time: 20 min. at ambicnt room lemperature
Power
115V (11% -25%). 48-440 Hz
230V (11% -18%), 48-66 Hz
180 W, 3A max.
Weight: 36.7kg (81 Ib)
Size: 229H x 426W x 635mmD cm (9" x 18.757 x 257)

Ordering Information Price
HP 3588B Spectrum Analyzer $25.200
Opt W30 Extended Repair Service. See page 723. +8605
Opt 001 Sweep Galing +81.500
Opt (02 Ficld Instatlable Sweep Gating Kit +52.000

www.hparchive.com



e +0.2 dB typical level accuracy
e Narrowband measurements hundreds of times faster
o 80/ 112 dB dynamic range
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HP 3588A

High-Performance Signal Characterization

The HP 3588A specirum analyzer provides hgh-performance
spectrum analysis from 10 Hz to 150 MHz, with outstanding fre-
quency and amplitude accuracy. A wide range of frequency spans
and resolution bandwidths accommodates many types of measure-
ments. A built-in teacking generalor with programmable amplitude
allows easy scatar nctwork measurements for passive and aclive nct-
works.

The HP 3588A offers 1wo measurement medes — swepl specitum
and narrowband zoom. Both modes provide excellent speed and
greater resolution than conventional analyzers. Swept-spectrum
mode provides the performance and features of (radilional swept-
tuncd analyzers but adds very sharp digital TF filters for improved
frequency resolution (-3 4B bandwidths as narrow as 1.1 Hz). Nar-
rowband zoom uses an implemcntation af the Fast Fourier Transform
to provide (aster measurements with éven greater resolving power.

Buill-1n autocalibration provides typical amplitude accuracy better
than £0.2 dB. This amplitude accuracy, combined with the frequency
slability and accuracy of a synthesized receiver, provides the high
performance needed for the most demanding measurcment silua-
tions. Maximum signal-to-noise dynamic range is 112 dB. Low-
distortion mode measurements are oplimized to provide 80 dB of dis-
tortion-fre¢ dynamic range.

Unprecedented Speed and Resolution

Narrow resolution measusements with conventional swept-tuned
analyzers ypically require long measurement times, which can in-
crease development lime and test costs. [n contrast, the HP 3588A
sels new standards in speed with no loss of resolution.

Fasler measurements are possible in swepl-spectcum mode becauvse
the analyzer's digital IF filtess have 1wice the sclectivity of analog
filters and offer faster measurements while still resolving low-ievel
carricr sidebands. The predicusbility of digital filters also permits the
analyzer (0 sweep even [aster, using a buili-in correction algorithm.
This improves measurement speed up to four times compared 10 con-
ventional swept-tuned analyzers, with no additional amplitude crror
or resolution loss.

Nacrowband-zoom mode provides the faslest spectrum measure-
ments (40-400 1imes faster than swepl-tuned analyzess for compara-
ble mcasurements), with resolution uncqualled by traditional
technologies. Narrowband zoom can be used for spans ol 1 Hz 10
40 kHz ANYWHERE in the 150 MHz range of the HP 3588A.

Extensive Features Offer a Complete Solution

It is eagy to design custom measurements with the HP 1588A be-
cause it supports the HP Instrument BASIC programming fanguage,
which also lets you control other instruments through HP-IB. You

SIGNAL ANALYZERS
Spectrum Analyzer 10 Hz to 150 MHz
HP 3588A

e Internal HP Instrument BAS!IC and controller optlon
s Bullt-in 3.5-inch flexible disk drive
¢ Scalar network analysis; bullt-in tracking generator

can usc (he analyzer’s built-in disk drive or non-volalile memory 10
store and retrieve Lraces, nstrument states, or programs. Other lea-
tures include autoranging input, limit lines with go/no-go indication,
direct plotter or printer output, and HP-]1B operation—al) of which
allow fasier setup and documentalion of resuls.

Noise and Modulation Analysis Applications

With the HP 33588A., a broad range of communication equipment
can be quickly characterized lo meel demanding standards. Direct
noise and discrete sideband meagurements of signals below 150 MH2
arc possible with the narrow resolution and low internal phase noise.
Narrowband-zoom mode provides power line frequency. voice chan-
nel, and audio band modufation sideband analysis at speeds no( avail-
ablc in conventional swept-luned spectrum analyzers.

Specitications Summary

Refer to the technical data sheet for (ol specifications. The follow-
ing specifications are valid from 0 to 55C.
Ampiitude

Measurement range

Maximum safe input level 50/758 1 M@
Avcrage CONLNNOUS power
(10 Hz 10 150 MHz) 26 dBm —
Combincd ac/dc +4 Vpk +25 Vpk

A /D overload levet
Dynamic range
Noisc level 50 @ input (dBm/Hz using the marker noise (unclion):
--134 dBm, 30 kHz 10 150 MHz. For morc information sce the
HP 3588A lechnical dala sheet.

Hole: Typical noise Roor lor some nar room
-150 dBm, See v HP 35884 technical Gate shaeal

>2 dB (relative 10 selected range)

CAn bv aA low as

Spurious responses
General
Unless specifically mentioned in other spurious specifications,
spurious responses are <—70 dBc for signal levels less than range.
(<—80 dBc typical)
Harmonic distortion
Low-distortion mode, 50 and 75  inputs: Intermodulation gis-
1ortion products are <-80 dBc (<—~90 dBc typical) with respect to
2 tones 6 dB below range. Degrade specification by 10 dB when
low-distortion mogc is off.
1M ( Input: < -85 dBe (<75 dBc typlesl.)
Residusl responsas
Residual responses are less than -110 dBm on the -20 dBm range.
Degrade specification by 10 dB when low-distoriion mode is on De-
gradc 10 dB for 40 kHz spans in narrowband zo0om maode,
image, muitiple snd out-of-band responses:
«<=70 dBc (<~80 dBc typical) where applied carrier level is less
than range.
Speciral purity
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SIGNAL ANALYZERS

Spectrum Analyzer 10 Hz to 150 MHz (cont’d)

Amplitude accuracy
Nole: Measurement accuracy is determined by the sum of full scale
accuracy and scale fidelity (linearity). For measurements made at
full scale (signal level=range), only reference level accuracy must be
considered. Recalibration ductochange in centes or manual frequen-
cy is not required for the accuracy shown below.
Full scale sbsolute accuracy (applies over the completc 0 to $5°C
lemperalure range)

10 Hs 100 M2 30 kHz 300 42 40 MRz 150 MH2
{ l
50 4 Input £2.548 <1698 05d8 | 04d8 | 050
() dB t4p) (0.5 2B typ) {0208 typ.)
7L 2548 <1008 08 dB
} M2 input +2598 21008 20608 ]
28
0
| Someto
00 Trouar —
-0
28 £ @ % 0 W0 Whe

50 Obm Full Seala Accuracy

The callbration procedures produce the greatest accuracy at
300 kHz. Full scale absolute accuracy at 300 kHz is =0.3 dB
(0.1d8 typical) when Input level = range. Accuracy Is specified
for manual frequency or for sweeps where sweep time Is In-
creased by 4. Add +0.1 dB for autocoupled sweep times.
Narrowband zoom note: Measurement data Is ‘windowed’ in the
FFT operation of the narrowband zoom mode to optimize ampli-
tude accuracy or frequency resolution. This adds the fotiowing
frequency response errors to the full scale absolute accuracy
speclfications above.

High-accuracy mode (Flal-Top window): +0.005 dB
High-resolution mode (Hanning window): +0, —1.5 4B

Scale Fidelity

Lovel Spectind Typical

Oto -30dB <0.05 ¢8 0.0t 48
-1 -404B <0.1 d8 0,02 08
~40 to -50 dB <0.3dB 002 a8
-50 to -60 @B <«054dB 0.1048
-60 to =70 d8 <0.7 dB 01008
=70 to ~80 d8 - 025d8
-80 to -90 dB - 0.25 68
-90 10 -100 8 - 0.40 08

Example: Typical cumulative accuracy for & signal of ~45 dBm &t
100 MRz is calculated by summing full scale absolvte accuracy and
scale fdelity. i.e. (0.2dB + 0.01 dB) = 0.21 dB

Input Port Return Loss >20dB

Frequency Specifications
Frequency Accurscy

Frequency accuracy is the sum of initial accuracy. aging and fre-
quency counter resolution. Accuracy s measured with %yequcncy
counter function.

initial Accuracy Without opt 001 With opt. 001
2010 30°C +0.5 ppm +0.0) ppm
010 55°C =3.0 ppm +0.07 ppm
Aging +0.25ppm/mo +0.125 ppm/mo

Frequency counter resolution: 0.1 Hz

Frequency span range (characteristic only)
Swept apans:
Range: 30 Hz 1o 150 MHz, and zero span
Resolution: 0.1 Hz
Stari/stop frequency: 0 Hz 1o 150 MHz
Narrowband-zoom spane:
Range: 1.23 Hz to 40 kHz in X2 steps

Resolution bandwidth
Swepl spectrum moede filter RBW I.1 Hz 10 17 kHz £ 10%
Narrowband zoom mode:
RHigh-accuracy mode 0.90% of span (11 mHz-360 Hz)
High-resolution mede 0.37% of span (4.5 mHz-148 Hz)

HP 3588A digital RBW fllter shape (sofid {ine) compared with a
standard (Gaussian) analog RBW filter of equivalent 3 dB
bandwidth, Shape factor of the analog fliter Is approximately
11:1

Measurement speed (characteristic only)
Sweep rate, oversweep off: RBW? = 2 Hz /s
Sweep Rate. oversweep on; 4X(RBW? + 2) Hz/s

Nole: Ansiog Gousslen RBW fiiers ere usually swept &t RBW+2 Ha/x (07 siower), Lo iimit ampit-
tude orrors 10 <0. 1 dB. The oversweep moda of the KP 35884 providas 4 Umes (aster swoep (kmes
withoul increased ecror.

Narrowband-zoom mode: > 7 mecasurements/s (for spans >=10 kHz)
HP-1B binary trace output: approx. 120 ms/irace

Narrowband zeom (FFT); 400+span (Hz) seconds {time record
length)

Video bandwidth: Coupled 10 RBW from (1.54 X RBW) 10 (0.012 %
RBW)in 7 steps. and OFF

Source Specifications

Amplitude range: +10 dBm 10 —59.9 dBm and OFF

Amptlitude resolution: 0.) dBm

Absolute amplitude accuracy: £1 dB (at 300 kHz and +10 dBm
output level)

Dynasnic accuracy: Add 0.02 dB/4dB below 10 dBm oulpul level 10
the absolute accuracy

Frequency response: =1 dB (Variation relative to level at 300 kHz)
Frequency range: (0 Hz 10 150 MHz

General Specifications
Environmental

Operating lemp, standard inst: 5 1o 50°C
Operaling lemp. delete disk opt: 0 (o 55°C

Power requirements

115 Vac operation: 90-132 Vrms, 47-440 Hz
230 Vac operation: 198-264 Vrms, 47-66 Hz
Maximum power dissipation: 450 VA

Physical
Weight: net. 28kg (61 1b): shipping, 38kg (81 Ib)
Size:222H x 425.5W x 630 mmD (8.75% x 16.75” x 24.8")

Memory
Siandard internal memog: 1 Mbyle RAM, fully partitionable
Memory Oplion 003: Additional available 2 Mbyte RAM

Ordering information: Price
HP 3588A spectrum analyzer $18,900
Opt 001 precision frequency reference +$850
Opt 003 additional 2 Mbyle RAM +$1.500
Opt 004 delete disk drive ~$100
Opt 1C2 HP Instrument BASIC +$500

Opt 908 rack mount kit -$75

Opt 918 service kit +$900
Opt 916 extra operating manual -+ 893
Opt 920 extra HP-IB manual +875
Opt W30 cxtended repair service. See page 723. +54935
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o Easy-to-use, portable spectrum analyzers
e Full range of price and performance options

SIGNAL ANALYZERS

Spectrum Analyzers, Portable
HP 8590 Series

» Expanded memory and trace-storage capability
e Custom measurement personallties

L HP-I5
SYSTEMS

HP 8580 serles

HP 8590 Series Spectrum Analyzers

This family offers a wide range of performance, features, and prices
designed 1o fit your budget. Choose from two tow-cost, basic perform-
ance analyzers or from four higher-performance models with synthe-
sizer accuracy. Whatever your choice, you will find HP 8590 series
spectrum analyzers easy 10 usc and reliable. Their expandable feature
sets allow them 1o be easily configured to meet your growing measure-
ment needs.

Many options available (or these portable spectrum analyzers can
be added at the 1ime of instrument purchase or any time after. You
can also add a variety of printers, plotiers, and accessories 10 help
make your job easier.

Measurement Personalities

The HP 859¢A.8593A.8594A and 8595A portable spectrum ana-
lyzers include a built-in memory card reader and expanded program
memory for storing measurements. The HP 8590B and 8592B in-
clude the expanded program memory and can be configured with the
card reader as an option.

The memory card reader can be used to load application-specific
measurement personalities into 1he analyzer. HP offers several mea-
suremenl personality cards 10 customize your jpstrument for cable
television, leciromagnctic interference, and digital radio testing.

HP 857114 CATV Measurement Personality

This card customizes your HP 8590-series spectrum analyzer for
headend testing, proof-of-performance measurements, trunk mainie-
nance, and (with a microwave analyzer) CARS-band testing. Single-
key (unctions include channel selection by number and beats identifi-
cation, carrier level, carricr-1o-noise ratio, power-line hum, cross
modulation, compasite triple beat, video-modulation depth, and non-
intrusive frequency response. With HP 8591A or 8593A option 301,
you can listen to AM and FM signals and measure modulation depth
on individual TV lines selected by number. HP 8590 series optians
H80 and H8J let you view TV pictures on the CRT of the spectrum
analyzer.

HP 85712B EMC Measurement Personality

This card adds capabilities to an HP 8590-series spectrum analyzer
for custom cleclromagnetic compatibility (EMC) diagnostic and pre-
compliance measurements. EMC applications include field-strength
testing in close fields, peak response measurements weighted for
broadband emissions, and identification of narrowband and impulse
(broadband) signals. Accessories such as a preamplifier and set of two
close-field probes complement the EMC measurement capabililies
added to the analyzer by this personality. (See page 200 for more
information on EMC test products.)

HP 85713A Digital Radlio Measurements Personallty

This measerement card for your microwave portable analyzers in-
cludes five major agency masks for testing to US, UK, and FRG digi-
tal radio specifications. Automatic compare-to-mask and mean-
power-level measurements are made on the modulzted signal. Mea-
surement lunctions include transient-analysis monitoring and fre-
quency-response measurement. You can create and slor¢ your own
masks and recall them for later use. Additional digital radio tests,
including multipath fading margin, power measurcoents, and flat-
ness, ace available using the HP 117587 digital radio test syslem.

Ordering Information Price

HP 85700A blank 32-Kbyte memory card §$100

HP 85711A CATV measurements personality $600

HP 85712B EMC measurements personality $860

HP 85713A digital radio measurements personalily £770

Setected accessories

HP 85901 A portable ac power source

HP 11758T digita) radio test set

HP 11945A Opt ES1 clese-field probe s¢t

HP 11946A quasi-pcak adaptes/AM-PM demodulator
upgrade kit

HP 8447D broadband preamplifier (100 kHz-1.3 GHz)

HP 41800A active probe (5 Hz to 500 MHz) $1,700

HP 85024A high frequency probe (300 kHz 10 3 GH2) $1,900

HP 2228A /B ThinkJet printer $495

HP 7440A ColorPro plotter $1.295

‘& For same-day shipment, call HP DIRECT et 800-538-8787

$58,000
$1.910

$1.540
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SIGNAL ANALYZERS

Spectrum Analyzers, Low-cost Portable
HP 8590B, 85928

o Low price
o Easy to use

HP 8590B

|DunnmE|
SYSTEMS

HP 8590B and 8592B Spectrum Analyzers

These models offer basic RF and microwave mceasurement per-
formance at a low cost. The HP 8590B has a frequency range of 9
kHzto 1.8 GHz, a 30- or optional 75-ohm input, and a weight of only
13.6 kg (30 pounds). Amplitude range is a wide —115 10 +30 dBm.
The HP 8592B has a frequency range of 9 kHz 10 22 GHz (or 25 GHz
with option H2S), an internal preselector, and a weight of (35
pounds) 15.9 kg. Amplicude range extends from —114 to +30 dBm.
(For special applications or general exporl, the HP 8592B option
1BH docs oot tune above 18 GHz nor span greater than 2.3 GHz.) If
ac power is not available, both spectrum analyzers can be operated
using the HP 85901 A portable ac power source.

One Spectrum Analyzer for Many Applications

You ¢an change the test capabilities of these spectrum analyzers 1o
fit specific measurement needs. An optional memory card reader en-
ables you (o load specific measurement personalitics for cable Lelevi-
sion, clectromagnetic compalibility, or digital radio applications.
Complex measurement routines and test limits arc available 8t a key-
strok¢. An optional built-in tracking generator provides the HP
8590B RF analyzer with a synchronously swcpt signa) source for
stimulus-response measurements. Operating these analyzers requires
only minimal training.

Easy-to-Use Foatures

Numerous features make it casier to control your measurements
and to analyze the resulls. Both portable spectrum analyzers have
buill-in, automatic calibration 10 cnsure measurcment consistency.
Frequency panning lets you quickly reposition signals withoul repeat-
ed sweeps. The internal memory allows 50 1races o be stored, and 24
morc can be stored on a RAM card with addition of (he optional
memory-card reader. Time-and-date stamping come standard. Direct
oulput 10 printer or plotter are available with cither the HP-18 or
RS-212 interface option.

s Sturdy and lightweight
» Measurement personalities
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HP 85928
QESGATD 1O
' SYSTEMS .

HP 8590B Specifications

General
Temperature range

Operating: 0° (0 +55° C

Storage: —40° to +75° C
EMI compatibility: CISPR Pub. |1 and FRZ 526/527/79
Audible noise: <17.5 dBA pressure and <5.0 Bels power
(ISODP7779)
Power requirements: 86 10 127 or 19510250 Vrms, 4710 66 Hz. )03
10 128 Vrms, 400 Hz £10%

Frequency
Range: 9 kHz to 1.8 GHz; | MH7 10 1.8 GHz option 0DI
Readout accuracy: (5 MHz + 1% of frequency span)
8pan
Range: 0 Hz (z¢ro span), 50 kHz 101 8 GHz
Accuracy: +3% of indicaied span
Sweep time
Range: 20 ms t0o 100 s
Accuracy: +3% of indicated sweep lime
Sweep trigger: free run, single, linc, video, ¢xiernal
Stability
Drift: <75 kHz/S minules after 2-hour warmup and 5 minutes after
sciting center frequency
Noise sldebands: <—95 dBc/Hz al >30 kH2x offsel from CW sig-
na)
System related sidebands: <—65 dB¢ al >30 kHz offset [yom
CW signal
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HP 85908 Specifications {continued)

Amplitude
Amplitude range: — 115 to +30 dBm (30 ohm); —63 to +75 dBmV
(75 ohm, option 001)

Maximum safe input level: 50 ohm 78 ottm (option 001)
Average cont, powes +30 6Bm () watl) +75 dBmV (0.4 wats)
Peak pubta fowsr +0 M wall)  +75 dBaV (0.4 watts)
DC 25 Vide 100 Vde
Qaln compression > 10 MHz: <0.5 dB (total power at inpul mixer =
-104dBm
Displayed aversge noise level: <-115dBm to <-113dBm
Spurious responses

8econd hsrmonic distortion > & MHz: <-70 dBc for —45 dBm
tone at input mixer

Third-order intermodulation
Distortion >5 MHz: <—70 dBc for two —30 dBm tones al input
mixer and >50 kHz separation
Other input-related: <—65 dBc for >30 kHz offset from CW sig-
nal

Residusl responses (input terminated and 0 dB attenuation)

50 ohm 75 ochm (option 001)
150 kHz to ) WHz <-90 dBm N/A
1 MH2 to 1.8 GH2 <-80 dBm <~38 6Bm¥
Dispiay range

Log scale: 0 to —70 dB from reference level ig calibrated:
1 10 20 dB/division in ) 4B steps: 8 divisions displayed
Linear scale: 8 divisions
8cele unite: dBm, dBmV, dBmicroV, volts, watts
Marker readout resolution: 0.05 dB for log scale: 0.05% of refer-
ence level for linear
Reference level
Range: ~ 115 to +30 dBm (50 ohm); —63 t0 +75 dBmV (75 ohm)
Resolution: 0.01 dB for log scale: 0.12% of ref level for linear
Accuracy (referred to —20 dB8m reference levat)
0 to —59.8 dBm: +(0.5 dB+ input aitenuator accuracy al
50 MHz)
-60to —115 dBm: =(1.25 dB + input attenvator accuracy at
50 MHz)
Frequency response, 10 dB input sttenuation
Absolute: = 1.5 dB, refesred to0 300 MHz CAL OUT
Relative fiatness: + 1.0 dB, referred 10 midpoint between highest
and lowest frequency response deviations
Calibrator output
Frequency: 300 MHz +30 kHz
Ampiitude: —20 dBm +0.4 dB (50 ohm): +28.7§ dBmV +0.4 dB
{75 ohm, option 00})
Input attenualor
Range: 0 to 60 dB, 10 dB steps
Accuracy: +0.5 dB at SO MHz, ref 10 dB atlenuvation. 0 to 50 dB:
£0.75 dB a1 S0 MHz, ref 10 dB at1cnuvation, 60 dB
Resolution bandwidth: 1 XxHz 10 3 MHz, —3 dB nominal
Switching uncertsinty, referred to § kHz RBW: 0.4 dB for 3 kHz
to 3 MHz RBW: 0.5 dB for 1 kHz
Video bandwidth range: 30 Hz 10 | MHz
Log to linesr switching: +0.25 at reference level
Dispiay scaile lidelity
Log incremental accuracy: +0.2 dB/2 dB. 0 10 —70 dB from ref
lev
Log meximum cumulative: +0.75 dB. 0 to —60 from ref level:
+1.0dB. 0to =70 dB from ref level
Linear accuracy: 1% of reference level

KP 8592B Specifications
Frequency
Range: 9 kHz 10 22 GHz: 9 kHz to 25 GHz (option H25)
Readout accuracy: =((5 xN) MHz + 0.01% of center frequency +
2% of frequency span)
8pan
Range: 0 Hz (zero span), (50 x N) kHz 10 19.25 GHz
Accurscy: 2% ol span. span >10 MHz: +5% of span, span <10
MHz
Swaep time
Range: 20 ms to 100 s

Accuracy: =% of indicated sweep time
Bwesep trigger: free run, single. line. video, external
Stability
Nolise sidebands: <(~95 + 20 log N) dBc/Hz >30 kHz offset
from CW
System-related sidebands: <—65 dBc + 20 log N at >30 kHz
offset from CW signal
Gomb generstor frequency accuracy: 100 MHz fundamental freq
+0.007%

Amplitude

Range: —114 10 +30 dBm

Maximum sefe input: +30 dBm (1 watt, 7.} Vrms), 0 Vde

Qain compression: <0.5 dB (to1al power at input mixec = —10dBm
Displayed average noise level: <—114 to <—-92dBm

Spurious responses

Second harmonic distortion

10 MHz to 2.6 QHz: <—70 dBc for —40 dBm tone at input mixer

>2.78 GHx: <—100 dB< for —10 dBm tone at input mixer (or below

displayed average noise level)
Third-order intermodulation

Distortion > 10 MHx2: < —65 dBc for two —30 dBm at input mixer

and > 50 kHz separation

Other input related: <—70 dBc for applied freq <18 GHz; <—60

dBe for applied freq <22 GHz
Dispisy range

Log scale: 0 to —70 ¢B from reference level is calibrated; | 10 20

dB/division in | dB steps; 8 divisions displayed

Linear scabe: 8 divisions

Scale units: dBm. dBmV, dBuV, volis, watts
Reference level

Range: —114 10 +30 dBm

Resolution: 0.0} dB for log scale; 0.12% of ref lev for linear
Accuracy referred to —20 dBim reference lavel

010 ~59.9 dB8m: (0.5 dB + input atten acc @ 50 MHz)

—80 to —114 dBm: +(1.25 dB + input atten acc @ 50 MHz)
Frequency responae, referred to 300 MHz CAL OUT,
preseiector peaked

Absotute: +2.0t0 +3.0d4B

Relstive fiatness: +1.5 10 +2.0 dB
Calibrator output

Frequency: 300 MHz 130 kHz

Amplitude: —20 dBm +0.4 dB
Input attenuator

Range: 0 to 70 dB in 10 dB steps

Accurscy

01060 08B: 0.5 dB at 50 MHz, ref 10 10 8B atien

70 dB: 1.2 dB a1 50 MHz, ref to 10 dB atten
Resolution bandwidth (-3 dB nominal): | kHz 10 3 MHz
Switching uncertainty: +0.4 dB, 3 xH2 t0 3 MHz RBW; +0.5 dB.
\ kHz
Video bandwidth rsnge: 30 Hz to | MHz
Log to linear switching: +0.25 dB at reference level
Display scale fidelity: +0.2dB/2 dB, 0to ~70 dB from ref lev, incre-
mentzl; £0.75 dB, 0 10 —60 dB from ref lev +£1.0 dB: 010 =70 dB
from ref lev, maximum cumulative
Linear sceuracy: +3% of reference level

Ordering Information Price
HP 8590B spectrum analyzer (9 kHz o 1.8 GHz) £9.590
HP 85928 spectrum analyzer (9 kHz to 22 GHz) $19.640
Opt 001 75 Q input impedance (HP 85908 only) £0
Opt 003 card reader $600
Opt 010 (racking generator 50Q $3.900
(HP 8590B only)
Opt 011 tracking generator 758 $3.900
{HP 8590B only)
Opt 021 HP-IB interface $600
Opt 023 RS-232 interface $600
Opt H2S frequency extension 1o $3,350
25 GHz {(HP 8592B only)
Opt 1BH general cxport version $0
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SIGNAL ANALYZERS

Spectrum Analyzers, Performance Portable

HP 8591A, 8583A, 8594A, 8585A
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HP 8594A
HP 8594A and 8595A 8pectrum Analyzers

These new models offer expanded frequency ranges with the saroe
frequency accuracy and variety of options associated with the
HP 8591A. The HP B594A has a frequency range of 9 kHz 10 2.9
GHz and an amplitude range of —112 10 +30 dBm. The HP 8595A
bhas s frequency range of 9 kHz 10 6.5 GHz with an amplitude range
of =114 wo +30 dBmn. (For general export, both analyzers offer option
1BH, which does not display spans wider than 2.3 GHz.) Both instru-
ments have an optional 2,9 GHz buili-in tracking gencrator. In addi-
tion, each comes standard with a memory-card readcr that enables
you 10 load HP's custom measurement personalities, your own pro-
grams, or measurement daia into the spectrum analyzer using 32-
Kbyle memory cards.

HP 8591A and 8593A 8pectrum Analyzers

These portable spectrum analyzers offer frequency accuracy and a
wide range of options for applications that demzand higher perform-
ance. The HP 8591 A has a frequeney range of 9 kHz 10 1.8 GHz and
amplitude range of —115 to +30dBm. The HP 8593A has a [requen-
cyrange of 9 kHz to 22 GHz or 26.5 GHz with option 026, an internal
presclector, and an amplitude range of =114 to +30dBm. (For gener-
al export, the HP 8593 A option 1BH do¢s not tune above 18 GHz nor
span greater than 2.3 GHz.) Both instruments have standard 7.5 ppm
frequency accuracy that can be improved with an optional precision
frequency reference to marker count accuracy of +230 Hz a1 ) GHz
or £2.3kHz at 18 GHz

8tandard Features

These perfarmance analyzers share the same easc-of-usc features
found in the lower-cost HP 8590B and 8592B. (Sec page 174.) [n
addition, each performance portable comes with a buill-in memory
card reader that enables you 10 load HP's custom measurement per-
sonalities (sec page 173) and measurement data jnto the spectrum
analyzer using 32-Kbyte memory cards. A catalog function allows
you to determinc the exact content of information stored on your
memory cards or within internal memory.

Option Flexibility
For casy installation of a growing variety of options. a cardcage for
circuil cards has beep designed in each performance portable spec-
trum analyzer. All card options are retrofiltable, so 1the options yoo
need are always available. Circuit-card options include:
® AM/FM demodulator speaker to let you view and hear the signal.
e TV sync trigger 16 le1 you select any line of the TV ficld for mea-
suremenl.
e Fast time-domain sweep to allow zero-span sweep rates to 20 us.
o Quasi-peak delector for EMC messurements.

L HP-IB
SYSTERS

HP 8585A

HP 8591A 8pecifications
General
Temperature: 0° o +55° C operating; —40° to +75° C storage
EMI compatibility: CISPR Pub. |1 and FTZ 526/527/79
Audible noise: <37.5 dBA pressure and <5.0 Bels power
(1ISODP7779)
Power requirements: 8610 127 or 195 10 250 Vrms, 47 1o 66 Hz. 103
to 126 Vrrs, 400 Hz £10%
Power consumption: <300 VA: <100 watts
Frequency
Range: 9 kHz to 1.8 GHz (50 2); 1 MHz 1o 1.8 GHz (75 {1, opl.
001)
Relerence
Aging: £2 x 10 /year
Bettablitty: +0.5 x 10*
Precision frequency reference (option 004)
Aging: +1 x 107 /year
Settablilty: +] x 10°®
Temperature stability: «1 x 10*
Frequency
Frequency readout sccurscy (stert, stop, center, frequency)
8pan <10 MHE: x(freq readout x freq ref error + 3% of span +
20% of RBW + 100 Hz)
Span > 10 MHz: i (freq readout x freg ref error + 3% of span +
20% of RBW)
Marker count sccuraey (signal to noise ratio >25 dB. RBW /span
>0.01)
Frequency span <10 MHzx: x(marker freq x freq ref crror +
counter res + 100 Hz)
Frequency span >10 MH2: +(marker {req x {req ref error +
counler res + 1 kHz)
Counter resolution: sclectable from 10 Hz to 100 kHz
Frequency span
Renge: 0 Hz (zero span), )0 kHz to 1.8 GHz
Accuracy: +2% of span, span <10 MHz: £3% of span, span
>10 MHz
Sweep time
Range: 20 me (o 100 s, span = 0 Hzor >10 kHz 20 us to 100 s,
span = 0 Hz (option 101)
Accursay: +3%, 20 ms t0 100 s: £2% 20 us to <20 ms (opt 101)
Bweep trigger: free run, single. line, video, external
Stability
Noise sidebands: <90 dBc/Hz at >10 kHz offset from CW signa)
(I xHzRBW, 30 Hz VBW, sample detector): <100dBc/Hz at > 30
XHz offset from CW signal (I kHz RBW, 30 Hz VBW, samplc
detector)
Residual FM: <250 Hz p-pin 100 ms {1 kHz RBW, | kHz VBW)
8ystem-related sidebands: <-65 dBc at >30 kHz offset from
CW
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HP 8591A Specifications (continued)

Amplitude
Amplitude range: —115 10 +30 dBm (50 ohm); —63 to +75 dBmV
(75 ohm, opt 001)

Maximum ssfe input 60 ohm 78 ohm
Average cont pomer +30 dbm (} watt) +75 dBmV (0.4 wans)
Posk puise power +30 dBm (1 watt) 475 @BV (0.4 watts)
de 25 Vde 100 Vde

Qain compression, > 10 MHz: <0.5 dB, total power at inpul mixer =
~10dBm
Dlaplayed average noiss level: <11510 <113 dBm
Noise level
Spurious responses
8acond harmonic distortion: S MHz 10 1.8 GHz «<-70 dBc for
—45 dBm 10ne at input fmixer
Third-order intermodulation distortion: 5 MHz 1o 1.8 GHz,
<~70 dBc for two —30 dBm tones at input mixer and >S50 kHz scp
Othver input-related spurious: <—65 dBc for > 30 kHz offset from
CW signal
Residual responses (input terminated and 0 dB attenuation)
150 kHz to 1 MHx: <—90 dBm, 50 ohm
1 MHz to 1.8 GH2: <-90 dBm, 50 chm: <-38 dBmV, 75 ohm
Display range
Log scate: 010 —70 dB from ref lev is cal’d: 1 10 20dB/divin 1 dB
sieps: 8 divisions displayed
Linear scale: 8 divisions
Scaie units: dBm, dBmYV, dBmicroV, volis, waits
Marker readout resolution: 0.05 dB, log scale: 0.07% of ref level,
linear scale
Fast sweap times for zaro span (opt 101): 20 us 10 20 ms, 0.7% of
ref level for Jinear scale
Reference level
Range: —) 15 to +30 dBm (50 ohm). —63 to +75 dBmV (75 ohm)
Resolution: 0.0 dB for log scale; 0.12 % of ref level for lincar scalo
Accuracy, referred to —20 dBm ref level: 0 dBm to ~59.9 dBm,
+(0.5 dB + input atten acc @ 50 MHz): —60 dBm to —115 dBm,
+(1.25 dB + input atten acc @ 50 MHz)
Frequency response
Absgolute: + 1.5 dB, referred 10 300 MHz CAL OUT
Rejative flstness: + 1.0 dB, referred 1o midpoint between highest
and lowest response deviations
Callbrator output
Frequency: 300 MHz +(300 MHz x freq ref error)
Amplitude: —20 dBm +0.4 dB (50 2): +28.75 dBmV 0.4 dB
(75 Q, opt 001)
Input attenuator
Range: 0 (0 60 dB in 10 dB steps
Accuracy at 50 MHz, 10 dB atten: 2.0.5dB. 0 (0 50 dB; £0.75dB.
60 dB
Resojution Bandwidth: | kHz to 3 MHz, +£20%
Switching uncertainty, ref to 3 kHz bandwidth: 3 kHz to 3 MHz
RBW, +0.4 dB; | kHz, 0.5 dB
Video bandwidth range: 30 Hz 10 } MHz
Log to linear switching: +0.25 dB at reference level
Dispisy scale fidelity
Log incremental accuraey: +0.2 dB/2 dB, 0 to —70 dB from ref
lev
Log maximum cumulative: +0.75 8B, 0 10 —60 dB from ref level:
+1.0dB, 010 =70 dB from ref leve)
Lineer sccuracy: =3% of reference level

HP 8593A 8pecifications

Frequency
Frequenocy range: 9 kHz 10 22 GHz: 9 kHz 10 26.5 GHz (opuion 026)

Frequency reference

Aging: +2 x 10* /year

Settability: =5 x 107

Temperature atability: =5 x 10
Procision frequency reference (Opt 004)

Aging: ] x 107 /ycar

Settablltty: =1 x 10%

Temperature stablilty: =) x 10*

Frequency readout sccuracy: =+ (frequency readoul x frequency ref-
erence error + 3% of span + 20% of RBW + 100 Hz sweep time) for
spans <}0 MHz; +(freq readout x freg ref error + 3% of span + 20%
of RBW) for spans >10 MHz
Marker count accuracy (signai-to-noise ratio >25 dB, RBW/span
>0.01: x(marker freq x freq ref error + counter res + 100 Hz) spans
<10 MHz: +(marker freq x freq ref error + counter res + 1 kHz),
spens >10 MHz
Counter resolution: Selectable from 10 Hz to 100 XH2
Frequency span
Range: zcro span, (10 x N) kHz to 19.25 GHz, (10 x N) kHz to
23.75 GHz (opt 026)
Accuracy: =2% of span, span <10 MHz: =3% of span, span >10
MHz
Sweep time
Renge: 20 ms 10 100 s, span =0 Hz or > 10 kHz; 20 us 16 100 8, span
= 0 Hz (opt 10)
Accuracy: =3%, 20 ms to 100 s; £2%, 20 ps to 20 ms
Sweep trigger: (ree run, single, line, video, external
Stability
Nolse sidebands: <—95 dBc/Hz + 20 log N at > 30 kHz offsct
from CW signal
Residual FM: <(400 x N) Hz peak-peak in 100 ms () kHz RBW,
1 kKHz VBW)
Systeam-reiated sidebands: <—65 + 20 log N at >30 kHz offset
from CW signal
Comb generator: 100 MHz fundamental [req; =0.007% (req accu-
racy

Amplitude
Ampliitude range: —114 10 +30 dBm
Maximum sate input level: +30 dBm (1 watt, 7.1 Vrms), 0 Vdc
Gsin compression: <0.5 dB (total power at input mixer = —)0
dBm)
Displayed average noise level: <114 10 <—92 dBm
Spurious responses
Second harmonic distortion: <—70 dBc (or —40 dBm tone at in-
put mixer, |0 MHz to 2.9 GH2; <-100 dBc¢ for —10 dBm tone
powcr at input mixer or below displayed av noisc lev), >2.75 GHz
Third-order intermodulstion distortion > 10 MM2: <—~70 dBc for
iwo ~30 dBm tones at input mixer and >50 kHz separatian
Other input-related spurtous: < —70 dBc for applied freq <18 GHz;
< —60 dBc¢ for applied freq €22 GHz
Dispiay range
Log scele: 010 —70 dB from ref lev is calibrated: 1 to 20 dB/div in
| dB steps; 8 divisions displayed
Linesr scale: 8 divisions
Scale unlts: dBm, dBmB, dBmicroV, volts, watts
Reterence level
Range: —114 to +30 dBm
Resolution: 0.01 dB for log scale; 0.12% of ref lev for linear
Accurscy (ref to —20 dBm ref level): +:(0.05 dB + input atten acc
@ S0 MHz).0dBm 10 —59.9 dBm: +(1.25 dB + input atten acc @
50 MHz), —6010 —{{4 dBm
Frequency response (ref to 300 MHz CAL OUY, preselector
peaked)
Absolute: +2.0 t0 £3.0dB
Reiative flatness: +1.5 10 £2.0dB
Calibrator output
Frequency: 300 MHz +30 kHz
Ampliitude: -20 dBm 0.4 dB
input attenuator
Range: 0 to 70 dB in 10 dB steps
Accuracy et 50 MHz, ref to 10 dB stten: +0.5dB.0to 60 dB; +1.2
dB. 70 dB
Resolution bandwidth: )} kHz to 3 MHz, «20%
Switching uncertainty: +0.4 dB, 3 kHzto 3 MHz RBW: x0.5 dB.
| kHz
Video bandwidth range: 30 Hz to | MHx
Log to linear switching: +0.25 dB at reference level
Display scale fidelity: +0.2 dB/2 dB, 0 o =70 from ref lev, incre-
menia); +0.75 dB, 010 -60 dB from ref lovand +£1.0dB. 0to =70 dB
from ref lev, maximum cumulative
Linear accuracy: 3% of reference level
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SIGNAL ANALYZERS

Spectrum Analyzers, Performance Portable and Accessory

HP 8591A, 8593A, 85901A

HP 8590 series RF spectrum analyzers have bulit-in tracking
generator option

HP 8591A, 8593A Specifications

Option 010 and 011 built-in tracking generators

Specifications apply 1o both HP 8590B and 8591 A.

Frequency range: 50 ohm 75 ohm
J0OkHzto 1.8 GHz | MHz 10 1.8 GHz

Tracking drift (10 kHz RBW, 30-minute warmup): 1.5 kHz/S min,

nominal

Output power level

Range: 50 ohm 75 ohm

HP BS9LA 010 -70 dBm +42.8 (0 -27 2 6BmV
HP 85508 010 -15 dBm 142816 ¢77 8 6BmV
Resofution 0}d8 0.1 €

Absolute accuracy: = (.0 dB. HP 859)A; +1.5dB, HP §590B
Output vernier

Range: HP 8591A, 10 dB: HP 8590B, 15 dB

Accuracy: HP 8591A, £0.75 dB: HP 8590B, +1.0 dB
Output fiatness: +3.75 4B, HP 8591A ref 10 300 MHz and 10 dB
attenuation; £1.75 dB 85908
Output attenuator (HP 8591A only)

Range: 0 to 60 dB

Switching accuracy: +0.8 dB or 2.5% of alten setting, whichever

grealer for max of 1.5 dB (rel to 10 dB atten setting)

Repeatabifity: 0.2 dB, nominal
Dynamic range (differance bet max power out and t.g. feed-
through: > 106 dB, nominal, 50 ohm: > 100 dB. nominal, 75 ohm
Tracking generator teedttirough: <—106 dBm, 50 ohm:
<=52.2dBm, 75 ahm
Oulput VSWR

0 dB attenuation: 2.5:1

10 dB sttenuation (HP 8591A onty): 1.6:]

Ordering Information Price
HP 8391A spectrum analyzer (9 kHz to 1.8 GHz) $12,625
HP 8593A spectrum analyzer (9 kHz 0 22 GHz) $24,805
HP 8594A spectrum anatyzes (9 kHz t0 2.9 GHz) TBD
HP 8595A spectrum analyzer (9 kHz to 6.5 GHz) TBD
Opt 001 75-ohm inpul (HP 8591A only) $0
Opt 004 precision (requency reference +$2,050
Opt 010 50-chm built-in wracking generator +$4,500
(HP 8591A only)
Opt 011 75-ohm built-in 1racking generator +$4,500
(HP B591 A only)
Opt 021 HP-1B inlerface +$600
Opt 023 RS-232 interface +8600
Opt 026 26.5 GHz frequency range exlension +$3.000
(HP 8593A only)
Opt 101 (asl time-domain sweeps +$1.000

Opt 1BH general export version $0
(HP 8593A, 8594A, 8595A)

Opt 102 AM/FM demodulator and TV sync (ngger +$1.500
Opt 103 quasi-peak detector /AM-FM demodulator $1.910

HP 85901A

HP 85901A Portable ac Power Source

This small, easy-10-carry power source gives you ac power where
and when you need it. Usc it as a standalone battery or connect it to
an cxlernal 12 Vde sourcee for even longer operalion. As a standalone
batlery, the ac power source gives you over an hour of operation st
100 Watis continuous load. When the charge gets low, the power
source shuts off automatically. It can be recharged in six hours or less.
Over-vollage, shori-tircuit, 8ngd overload protection on the inverter
oulpul are built in. Also included are over-voltage protection on the
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