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About Test and Measurement

Catalog 2003/04

The Agilent Technologies 2003/04 Test and Measurement Catalog
brings you a tremendous range of high quality technology products, as
well as many advances in measurement and test technology that
provide optimized solutions. This includes the basic tools of test and
measurement all the way to complete systems that focus on emerging
electronic and communications fields. For over sixty years we have
developed products and services that are unequaled in their ability to
help you improve your engineering results and contribute to your
business and personal success.

In response to your comments and suggestions, we have expanded our
World Wide Web site (www.agilent.com/find/products) to meet your
requests for more information about Agilent Technologies products
and services. We encourage you to visit the site, where you can obtain
updated technical information and download application notes,
interactive selection guides and free demonstration software. The
site gives you quick access to the latest news and training course
schedules.

Agilent Technologies
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Aagilent Technologies: An Overview

Agilent Technologies’ Test & Measurement Organization

Agilent Technologies is on the leading
edge of nearly every major trend in
communications and life sciences.
From optical and wireless communi-
cations to disease discovery and drug
development research, Agilent delivers
product and technology innovations
that benefit millions of people around
the world. Leading companies —
communications equipment manufac-
turers, Internet service providers,
biopharmaceutical companies and
more — depend on Agilent’s more
than 20,000 test, measurement and
monitoring devices, semiconductor
products and chemical analysis tools
to help drive the communications
and life sciences revolutions that are
transforming the modern world.

Communications and Electronics

The convergence of Internet, video,
voice and computing technologies is
accelerating. Agilent is helping lead-
ing companies bring new capabilities
in wireless, optical and network
management to rapidly growing
global markets. Our customers
include Nokia, Lucent Technologies,
Cisco, Juniper, Samsung and IBM,
among others.

The communications and
electronics industries are Agilent’s
largest strategic markets. We offer a
broad product portfolio for all the
high-growth segments: optical, wire-
less, broadband, data networking and
the Internet Protocol (IP) world. Our
customers — industry innovators —
rely on Agilent’s technology, exper-
tise, complete solutions and services
that help them push boundaries,
seize opportunities and successfully
compete in demanding business and
consumer markets.

Communications and electronics
equipment manufacturers find that
Agilent’s test and measurement tools

add value at all stages of a product’s
life cycle, from research and design
to high-volume manufacturing to
installation and maintenance.
Agilent’s Intelligent Test strategy
enables manufacturers to leverage
the power of information to ensure
that the right test is performed at the
right time for the right cost.

Agilent Labs

The innovations that set Agilent
apart begin in Agilent Laboratories,
one of the world’s leading industrial
research centers. The human talent
here has helped propel a space
launch and shrink a lab onto a chip.
A breakthrough from Agilent Labs
helped engineer an optical mouse
that is now marketed by the major
computer mouse manufacturers.

Researchers at Agilent Labs look
out over the horizon three to five
years, and sometimes even farther,
to enable advances that, someday,
no one will live without.

Right now, Labs scientists are
conducting research to advance high-
speed telecommunications and data
communications. They’re working on
fiber-optic telecommunications, high-
speed computer interconnects, broad-
band wireless communications and
video- and image-processing tech-
nologies. They're developing new
ways to use fiber-optic cables within
buildings and new kinds of Internet-
backbone hardware that can send
data faster to those buildings.

Researchers at our Labs are also
collaborating with the National
Human Genome Research Institute,
part of the National Institutes of
Health, to help scientists improve
diagnosis and treatment capabilities
for various types of cancer. And
they’re working with leading univer-
sity medical researchers to help

develop an understanding of disease
that will lead to new, life-saving
treatments.

History and Culture

Agilent’s pioneering spirit was
kindled more than 60 years ago,
when two engineers — Bill Hewlett
and Dave Packard — invented the
future in their garage. In 1999, Agilent
was spun off from Hewlett-Packard
Company, and we have continued to
support the values so important to
the two visionary founders — uncom-
promising integrity; trust, respect
and teamwork; and innovation that
makes a difference. We also continue
to innovate in territory that matters,
blazing trails in the fields that are
shaping the modern world.

Our products and technologies
enable real breakthroughs in commu-
nications and life sciences, and our
ways of doing business challenge
traditional thinking about how to
successfully run a high-performance
technology company in today’s
dynamic, global economy. We contin-
ually seek — and find — creative ways
to contribute to communities we
serve around the world.

Agilent Around the World

Agilent has facilities in more than

40 countries. We have manufacturing
sites in the U.S., China, Germany,
Japan, Malaysia, Singapore, Australia
and the U.K. Agilent Labs has its
headquarters in Palo Alto, California,
with additional sites in Mizonkuchi,
Japan; South Queensferry, Scotland,
and Beijing, China.

Our worldwide headquarters is
in Palo Alto, California, on the site of
Hewlett-Packard’s first owned and
operated R&D and manufacturing
facility.
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10070 Passive Divider Probes Family

10072A Probe Family SMT Kit
10076A High Voltage Probe

10077A Accessory Kit for High Voltage Probe
10400 Passive Divider Probes Family

10450A Probe Family SMT Kit
10467-68701 IC Clip Accessory Kit
1070x A/B Interferometers

1 1071x A Differential Interferometers
1072x A Differential Interferometers

10737 L/R Compact Three-Axis Interferometers
10885A PC-Compatible Laser Axis Board

10886A PC Compensation Board
10887B PC Calibrator Board

10887P Programmable PC Calibrator Board

10889B PC Servo-Axis Board

10895A VMEbus Laser Interferometer
10896B VMEbus Compensation Board

10897B VME Laser Axis Board
11059A Kelvin Probe Set
11060A SMD Test Probe
11062A Kelvin Clip

1141A Differential Probe

1142A Power Supply for Active Probe
1143A Probe Offset and Power Module

1144A Active Probe
1145A Active Probe

1146A Oscilloscope ac/dc Current Probe

1152A Active Probe

1153A Differential Probe
1154A Differential Probe
1155A Low Mass Active Probe
11581A Coaxial Attenuator Set
11582A Coaxial Attenuator Set
11583C Coaxial Attenuator Set
1159A Differential Probe

1160A Family Miniature Passive Probe

11636A Power Dividers

11636B Power Divider

11667A Power Splitter

11667B Power Splitter

11667C Power Splitter

11679A Extension Cable

11679B Extension Cable

11691D Coaxial Directional Coupler
11692D Coaxial Directional Coupler
11693A Limiter

11694 A Matching Transformer
11713A Attenuator/Switch Driver

57

57,61
57, 65-66
65-66
58

61
59-61
468
468
468
468
469
468-470
469-470
469

469

469
468-469
467,469
83

83

83

57,62
62-64
63-64
57,63-64
57,63-64
57, 65-66
57,63-64
44,47,57, 62
44,47,57, 62
44,47,57,63-64
284

284

284
44,47,57, 62
57-59, 61
235-236
235-236
235-236

56, 235-236, 447
56, 235-236, 447

235-236
235-236
287
287
178,199
199
273, 275,

279,282,329, 420

11716 Series Attenuator Interconnect Kits

1171A Low Mass Passive Probe
1173A Low Mass Passive Probe
1180C Testmobile Scope Cart
1181B Testmobile System Cart

282
60
60

349-350, 352

349-350, 352

11850C/D Three-Way Power Splitters 241
11852B Minimum Loss Pad 235-236, 241
11867A RF Limiter 199
11930A/B Power Limiters 241
11940A Close Field Probe 168, 200-202
11941A Close Field Probe 168, 200-202
11945A Close Field Probe Set 201-202
11970x Series Harmonic Mixers 198
11974x Series Preselected Millimeter Mixers 198
11975A Power Amplifier 198

16196A/B/C Parallel Electrode SMD

Test Fixtures 217,219-220, 255, 257
16197A Bottom Electrode SMD

Test Fixture 217, 219-220, 255-257
16451B Dielectric Material

Test Fixture 254-255, 259, 261
16452A Liquid Test Fixture 254-255, 259
16453A Dielectric Material

Test Fixture 254-255, 257-258
16454 A Magnetic Material

Test Fixture 254-255, 257-258, 261
16534A Digitizing Oscilloscope Card 293
1670 Series Logic Analyzer Standalone 290
16700 Logic Analyzer in Modular

Systems 9,290, 299
16700B Logic Analysis System Frame 291
16701B Logic Analysis Expansion Frame 291
16702B Logic Analysis System Frame 291
1670G Standalone Logic Analyzers 296
1671G Standalone Logic Analyzers 296
1671xA Logic Analysis Modules 292
16720A Pattern Generator Module 293
1672G Standalone Logic Analyzers 296
1673G Standalone Logic Analyzers 296
1674xA Logic Analysis Modules 292
1675xA Logic Analysis Modules 292
1675xB Logic Analysis Modules 292
16760A Logic Analysis Module 292,300
1680 Series Logic Analyzer Standalone 290, 296
1680A/1680AD Standalone Logic Analyzers 296
1681A/1681AD Standalone Logic Analyzers 296
1682A/1682AD Standalone Logic Analyzers 296
1683A/1683AD Standalone Logic Analyzers 296
1690 Series Logic Analyzer PC-Hosted 290
1690A/1690AD PC-Hosted Logic Analyzers 297
1691A/1691AD PC-Hosted Logic Analyzers 297
1692A/1692AD PC-Hosted Logic Analyzers 297
1693A/1693AD PC-Hosted Logic Analyzers 297
1730B Fiber Channel Test Module 460-461
3
3070 Family In-Circuit Test (ICT) System 472
33120A Function/Arbitrary

Waveform Generator 84,89-91

33220A Function/Arbitrary

Waveform Generator 3,89,92-93,316
33250A Function/Arbitrary
Waveform Generator 84,89, 92, 94-95
34132A/B Deluxe Test Lead Kits 83
34133A Precision electronic DMM test lead 83
34134A DMM dc/ac Current Probe 83-84
34135A DMM dc/ac Current Probe 83-84
34161A Accessory Pouch 72,78, 80,
83-84, 88,91, 93, 95, 242
34171A DMM Terminal Connector 78,83-84
34172A DMM Calibration Short 78, 83-84
34330A 30A Current Shunt 83-84

34401A Digital Multimeter
34420A Nanovolt/micro-ohm

76-78, 83-84, 420

Meter 76, 79-80, 83-84
3458A Digital Multimeter 76,81-83
346 Series Noise Sources 250-252
34970A Data Acquisition/Switch Unit 76, 85-88, 339
3499A System Switch Mainframe 339-343
3499B System Switch Mainframe 339-343
3499C System Switch Mainframe 339-343
355 Series Step Attenuators 282-283
35670A Dynamic Signal Analyzer 170, 344
37907A Signaling Advisor Mainframe 457-458
4
40653B Thermistor Surface Assembly 83-84
4070 Family Semiconductor Test System 473
4155C Precision Semiconductor

Parameter Analyzer 474
4156C Precision Semiconductor

Parameter Analyzer 474
4157A Precision Semiconductor

Parameter Analyzer 474
41800A Active Probe 173,178, 215, 220
423B Low-barrier Schottky Diode Detector  285-286
4263B LCR Meter 254-255, 264
4268A Capacitance Meter 254-255, 262
4284A Precision LCR Meter 254-255, 266-267
4285A Precision LCR Meter 254-255, 266-267
4287A RF LCR Meter 254-255, 263
4288A Capacitance Meter 254-255, 262
4294A Precision Impedance

Analyzer 253, 255, 259-261
4338B Milliohmmeter 254,268
4339B High Resistance Meter 254,265
43521A Downconverter Unit 269-271
4352B VCO/PLL Signal Analyzer 269-271
43528 VCO/PLL Signal Test System 170, 269-271

4395A Network/Spectrum/Impedance

Analyzer 207,216-217,219-220, 253, 255
43961A RF Impedance Test Kit 216-220, 255
4396B RF Network/Spectrum/Impedance

Analyzer 207, 218-220, 253, 255



5
5071A Primary frequency standard 464-466
53131A Universal Counter 69-72
53132A Universal Counter 69-72
53147A Microwave Counter/

Power Meter/DVM 69-70, 75
53148A Microwave Counter/

Power Meter/DVM 69-70, 75
53149A Microwave Counter/

Power Meter/DVM 69-70, 75
53150A Microwave Frequency

Counter 69-70, 73-74
53151A Microwave Frequency

Counter 69-70, 73-74
53152A Microwave Frequency

Counter 69-70, 73-74
53181ARF Counter 69-72
53305A Phase Analysis Software 67-68
53310A Modulation Domain Analyzer 67-69, 170
54006A Resistive Divider

Probe Kit 56-57, 65-66, 447
54600 Series Portable Oscilloscopes 40, 44,

48-50, 62, 66

5462xD Series Mixed Signal Oscilloscope 40-44
5464xD Series Mixed Signal Oscilloscope 40-44

54754A Differential TDR
module 54-56, 440, 445-446
54800 Series General-Purpose Infiniium
Oscilloscopes ~ 45-47,59, 63, 66, 293, 296-297
5483xD Series Infiniium Mixed Signal

Oscilloscope 40-44
54850 Series High-Performance Infiniium

Oscilloscopes 9,51-53, 60, 66
5507B Laser position transducer electronics 469
55292A Calibrator USB expansion module 470
5529A Dynamic Calibrator 469-470
5DX Series Automatic X-Ray Inspection

(AXI) System 472
6
601xA DC Power Supply 101, 117-118
602xA DC Power Supply 117
603xA DC Power Supply 100, 117-118
6060B Electronic Load 96
6063B Electronic Load 96
654xA DC Power Supply 101,112
655xA DC Power Supply 101,113
657xA DC Power Supply 101,114
66000A Modular Power System

Mainframe 102-103, 118
66001A Modular Power System Keyboard ~ 102-103
661xC DC Power Supply 100, 109
662xA DC Power Supply 100, 110
66309B Mobile Communication

dc Source 100, 104-105
66309D Mobile Communication dc Source  104-105

Product Number Index

66311B Mobile Communication

dc Source 100, 104-105
66311D Mobile Communication dc Source  104-105
66319B Mobile Communication

dc Source 100, 104-105
66319D Mobile Communication

dc Source 104-105, 421
66321B Mobile Communication

dc Source 100, 104-105
66321D Mobile Communication dc Source ~ 104-105
66332A Dynamic Measurement dc source 100, 108
663xB DC Power Supply 100, 111
664xA DC Power Supply 112
665xA DC Power Supply 100, 113
667xA DC Power Supply 100, 114
668xA DC Power Supply 100, 115
669xA DC Power Supply 100, 116
6800 Series AC Power Solutions 126-127
6811B AC Source/Analyzer 126-127
6812B AC Source/Analyzer 126-127
6813B AC Source/Analyzer 126-127
7
70611A Attenuator/Switch

driver 273,282,329
71612C Bit Error Rate Tester (BERT) 382,388
75000 VXI Bus Family 337-338
770 Series Directional Couplers 287
8
81101A Pulse Generator 302-306
81104A with 81105A Pulse Generator 302-306
81110A with 81111A Pulse Generator 302-306
81110A with 81112A Pulse Generator 302-306
81130A with 81131A Pulse Generator 302-306
81130A with 81132A Pulse Generator 302-306
81133A Pulse-/Pattern Generator 4,302-306
81134A Pulse-/Pattern Generator 4,53, 302-306
8114A Programmable Pulse Generator 302-306
81200 Data Generator/Analyzer Platform ~ 307-308
81250A Parallel Bit Error Ratio Tester 308, 449-451
8133A Pulse Generator 302-306
814xxB Series Tunable Laser Source 361-362
8156xA Optical Attenuators 355
8157xA High Power Optical

Attenuators 355-356, 369-370
8161xx Return Loss Modules 368
8162xx Optical Heads Modules 368
8163B Lightwave Multimeter 355-358
8163xx Power Sensor Modules 368
8164B Lightwave Measurement

System 354-357, 360-362, 373
81662A DFB Source Module 355-357, 365-367
81663A DFB Laser Source

Module 355-357, 365-367

5071A —8490D

8166B Lightwave Multichannel

System 355-357, 359
816xxB Series Tunable Laser Source 361-362
81910A Photonic All-Parameter

Analyzer 17,371-373
8194xA Series Tunable Laser Source 363-364
8198xA Series Tunable Laser Source 363-364
82341C ISA High-Performance GPIB Card 317
82350B PCI High-Performance

GPIB Card 314,316-317
82357A USB/GPIB Interface 88,213, 314, 316-317
83036C Broadband Directional Detector 285-287
83484A Dual Electrical Channel Modules 444
83491A Electrical Clock Recovery

Plug-in 56, 445-446
83492A Multi-Mode Clock Recovery

Plug-in 56, 445-446
83493A Single-Mode Clock Recovery

Plug-in 56, 445-446
83494A Single-Mode Clock Recovery

Plug-in 56, 445-446
83554A mm-Wave Source Module 130, 166
83555A mm-Wave Source Module 166
83556 A mm-Wave Source Module 166
83557A mm-Wave Source Module 166
83558A mm-Wave Source Module 130, 166
83650B/L Synthesized Swept Signal

and CW Generator 164-165
84000RF Semiconductor Test System 473
84105EM Design Development System 201-202
84115EM Pre-Production Evaluation

System 201-202
8447A Amplifier 199
8447D Amplifier 199
8449B Microwave Preamplifier 183, 199, 202
8470 Series Planar-Doped Barrier

Detectors 285-286
8481A Power Sensor 246
8481B Power Sensor 246
8481D Power Sensor 246
8481H Power Sensor 246
8482A Power Sensor 246, 414-415
8482B Power Sensor 246
8482H Power Sensor 246
8483A Power Sensor 246
8485A Power Sensor 246
8485D Power Sensor 246
8487A Power Sensor 246
8487D Power Sensor 246
84904K Programmable Step Attenuator 279-281
84904L Programmable Step Attenuator 279-281
84904M Programmable Step Attenuator ~ 279-281
84905M Programmable Step Attenuator ~ 279-281
84906K Programmable Step Attenuator 279-281
84906L Programmable Step Attenuator 279-281
84907K Programmable Step Attenuator 279-281
84907L Programmable Step Attenuator 279-281
84908M Programmable Step Attenuator ~ 279-281
8490D Coaxial Fixed Attenuator 56,284, 447

Model Index -



Product Number Index

8493 Series Coaxial Fixed Attenuator 284
8494 Series Step Attenuators 273, 277,282-283
84940A Switch Driver 273,329
84941A Distribution Card 273

8495 Series Step Attenuators
8496 Series Step Attenuators

273,277, 282-283
273,277, 282-283

8497 Series Step Attenuators 273,277,282-283
8498A High Power Attenuator 284
85022A System Cable Kit 235-236
85024A High Frequency Probe 173,178, 241
85025A Coaxial Detector 233,236
85025B Coaxial Detector 233,236
85025C Detector adapter 233-234,236
85025D Coaxial Detector 233,236
85025E Return Loss Detector 233-234,236
85027A Directional Bridge 234,236
850278 Directional Bridge 234,236
85027C Directional Bridge 234,236
85027D Directional Bridge 234,236
85027E Directional Bridge 234,236

85037A Precision Detector 233

85037B Precision Detector 233-234, 236
85046A/B S-Parameter Test Set 225,227-228
85047A S-Parameter Test Set 225,227-228
85121A Satellite Payload Test Solutions 334
8560EC High Performance Portable

Spectrum Analyzer 180-183
8561EC High Performance Portable

Spectrum Analyzer 180-183
8562EC High Performance Portable

Spectrum Analyzer 180-183
8563EC High Performance Portable

Spectrum Analyzer 180-183, 199
8564EC High Performance Portable

Spectrum Analyzer 180-183
8565EC High Performance Portable

Spectrum Analyzer 180-183
85901A Portable AC Power Source 183, 203-204
85905A 75 ohm Preamplifier 173, 203-204
8591C Cable TV Analyzer 169, 203-204
86038A Optical Dispersion Analyzer 375

86100B Infiniium Digital Communications

Analyzer (DCA) 54-56, 66, 377, 438-447
86101A Optical/Electrical Modules 55, 440-441, 446
86102A Optical/Electrical Modules 55, 440-441, 446
86102U Optical/Electrical Modules 55, 440-441, 446
86103A Optical/Electrical Modules 55, 440, 442, 446
86103B Optical/Electrical Modules 55, 440, 442, 446
86106B Optical/Electrical Modules 55, 440, 442, 446
86109A Optical/Electrical Modules 55, 440, 443, 446
86109B Optical/Electrical Modules 55, 440, 443, 446
86111A Dual Optical Channel

Modules 55, 440, 444, 446
86111U Dual Optical Channel

Modules 55, 440, 444, 446
86112A Dual Electrical Channel

Modules 55, 440, 444, 446

86113A Dual Optical Channel

Modules 55,440, 444, 446

86115B Dual Optical Channel

Modules 55, 440, 444, 446
86120B/C Multi-Wavelength Meter 383-387
86122A Multi-Wavelength Meter 375, 383-387
86146B Optical Spectrum

Analyzer 376-377,379-381
8614xB Optical Spectrum Analyzer 376-380
86205A 50 ohm RF Bridge 241
86207A 75 ohm RF Bridge 241
8644B Synthesized Signal

Generator 130, 160-161, 270
8645A Frequency-agile generator 130, 162-163
8648A Synthesized RF Signal

Generator 130, 158-159
8648B Synthesized RF Signal Generator 158-159
8648C Synthesized RF Signal Generator 158-159
8648D Synthesized RF Signal Generator 158-159
8664A Synthesized Signal

Generator 160-161, 270-271, 421
8665B Synthesized Signal Generator ~ 160-161, 271
87050B Opt H37 Duplexer Test Set 237
87050E “Multiport Test Set, 50 ohm” 222-224
87075C “Multiport Test Set, 75 ohm” 222-224
87104 Series Multiport Switches 277-278
87106 Series Multiport Switches 277-278
8712ES RF Vector Network Analyzer 207, 221-224
8712ET RF Vector Network Analyzer 221-224
87130A Attenuator/Switch Driver 273, 275,

277,279, 282,329
8714ES RF Vector Network Analyzer 207, 221-224
8714ET RF Vector Network Analyzer 221-224
8719ES Microwave Vector Network

Analyzer 207, 229-231
8719ET Microwave Vector Network

Analyzer 229-231
87204 Series Multiport Switches 277-278
87206 Series Multiport Switches 277-278
8720D Opt K22 Multiple Port Test Set 237
8720ES Microwave Vector Network

Analyzer 207,229-231
8720ET Microwave Vector Network

Analyzer 207,229-231
87222 Coaxial Transfer Switches 277-278
8722ES Microwave Vector Network

Analyzer 207, 229-231
8722ET Microwave Vector Network

Analyzer 229-231
87300 Series Hybrid Power Dividers 287
87406B Coaxial Matrix Switch 277
87511A S Parameter Test Set 216-217,220
87511B S Parameter Test Set 217,220

87512A Transmission/Reflection
Test Kit

87512B Transmission/Reflection
Test Kit 217,219-220

8753ES RF Network Analyzer 207, 225-228, 237

8753ES Opt H85 High Power Test Set 237

8753ET RF Network Analyzer 225-226, 228, 241

215,217, 219-220

N Model Index 8493 Series — E1962B

8757D Scalar Network Analyzer 8,142, 146,

154-155, 157, 207, 232-236
8757XC Coaxial Scalar System 236
8760 Series Custom Switch Matrices 329
87606B Coaxial Matrix Switch 277
8761 Series Coaxial Switches 275-276
8762 Series Coaxial Switches 273, 275-276
8763 Series Coaxial Switches 273, 275-276
8764 Series Coaxial Switches 273, 275-276
8765 Series Coaxial Switches 275-276
8766 Multiport Switch 273,277-278
8767 Multiport Switch 277-278
8768 Multiport Switch 277-278
8769 Series Multiport Switches 277-278
89410A Vector Signal Analyzer 170, 197
89441A Vector Signal Analyzer 170,197

89441V VSB/QAM Vector Signal Analyzer 170, 197
8960 Series Wireless Communication

Test Set 392-408,419
89610 Baseband Vector Signal Analyzer 196
89611 IF Vector Signal Analyzer 196
89640 RF Vector Signal Analyzer 196
89641 RF Vector Signal Analyzer 196
9
93000 SOC Semiconductor Test System 473
A
ADN Agilent Developer Network 12,318
B
B4600B System Performance Analysis Tool 294
B4601B Serial Analysis Tool 294
B4605B Tool Development Kit 294
B4620B Source Correlation Tool Set 294
B4640B Data Communication Toolset 295
B4645B MPEG Analysis Tool 295
E
E1368A Microwave Switch 273,338-339
E1369A Microwave Switch Driver 273, 338-339
E1370A Microwave Switch/Step

Attenuator Driver 273, 338-339
E1371B DOCSIS Design Verification Test

System 331
E1852B Bluetooth Test Set 411-412
E1961A AMPS/136 Mobile Test

Application 392, 397-400

E1962B cdma2000/1S-95/AMPS Mobile
Test Application 392, 395-396, 399-400, 405



E1963A—E6562A  Model Index |

E1963A W-CDMA Mobile Test

Application 392, 394, 399-400, 404
E1966A 1xEV-DO Terminal Test

Application 15, 392, 395, 399
E1968A GSM/GPRS Mobile Test

Application 392-393, 399-400, 402
E1985D Mobile Test Applications

Fast Switching 392-394, 398-400
E1991B Mobile Test Application Suite 392, 399-400
E2156A Optical Amplifier Test Solution 389
E2158A Optical Amplifier Test Solution 389
E2307A Thermocouple Bead

Temperature Probe 83-84
E2308A Thermistor Temperature Probe 83-84
E2613A Wedge Probe Adapter 60-61
E2613B Wedge Probe Adapter 58-61
E2614A Wedge Probe Adapter 58-61
E2615A Wedge Probe Adapter 60-61
E2615B Wedge Probe Adapter 58-61
E2616A Wedge Probe Adapter 58-61
E2643A Wedge Probe Adapter 58-61
E2644A Wedge Probe Adapter 58-61
E2925B PCI Analyzer 309-310
E2928A PCI Analyzer 309-310
E2929B PCI-X Protocol Checker 309-310
E2930A PCI Analyzer 309-310
E2940A PCI Analyzer 309-310
E361xA dc Power Supply 101, 123
E3620A Laboratory dc Power Supply 101, 122
E3630A Laboratory dc Power Supply 101, 122
E363xA DC Power Supply 100, 121, 420
E364xA DC Power Supply 100, 119-120
E3661B Rack Cabinet 345-347
E3662B Rack Cabinet 345-347, 351
E4350B Solar Array Simulator 100, 107
E4351B Solar Array Simulator 100, 107
E4356A Telecom dc Power Supply 100, 106
E4370A Multi-Cell Charger/Discharger 125
E4400B ESG-A Analog Series RF Signal

Generator 130, 151-153
E4401B ESA-E Series Spectrum

Analyzer 169, 176-178
E4402B ESA-E Series Spectrum

Analyzer 169, 176-179
E4403B ESA-L Series Spectrum

Analyzer 169, 171-173
E4404B ESA-E Series Spectrum

Analyzer 169, 176-179
E4405B ESA-E Series Spectrum

Analyzer 169, 176-179, 420

E4406A VSA Transmitter Tester
E4407B ESA-E Series Spectrum

192-194

Analyzer 169, 176-179, 420
E4408B ESA-L Series Spectrum

Analyzer 169, 171-173
E4411B ESA-L Series Spectrum

Analyzer 169, 171-173
E4412A CW Power Sensor 245
E4413A CW Power Sensor 245

Product Number Index

E4416A Peak and Average

Power Meter 242-243, 245
E4417A Peak and Average

Power Meter 242-243, 245
E4418B Single Channel EPM Series

Power Meter 225,244, 420-421
E4419B Dual Channel EPM Series

Power Meter 225,244
E4420B ESG-A Analog Series RF

Signal Generator 151-153
E4421B ESG-A Analog Series RF

Signal Generator 151-153
E4422B ESG-A Analog Series RF

Signal Generator 151-153, 448
E4423B ESG-AP Analog Series RF

Signal Generator 130, 151-153
E4424B ESG-AP Analog Series RF

Signal Generator 151-153
E4425B ESG-AP Analog Series RF

Signal Generator 151-153
E4426B ESG-AP Analog Series RF

Signal Generator 151-153
E4430B ESG-D Series RF

Signal Generator 130, 147-150
E4431B ESG-D Series RF Signal Generator ~ 147-150
E4432B ESG-D Series RF Signal Generator ~ 147-150
E4433B ESG-D Series RF Signal Generator ~ 147-150
E4434B ESG-DP Series RF

Signal Generator 130, 147-150

E4435B ESG-DP Series RF Signal Generator 147-150
E4436B ESG-DP Series RF Signal Generator 147-150
E4437B ESG-DP Series RF Signal Generator 147-150
E4438C ESG Vector Signal Generator ~ 130-139, 421
E4440A PSA Spectrum Analyzer 140, 169, 185-191
E4443A PSA Spectrum Analyzer 169, 185-191
E4444A BenchLink Spectrum Analyzer

PC Software 173
E4445A PSA Spectrum Analyzer 169, 185-191, 421

E4446A PSA Spectrum Analyzer 169, 185-191
E4448A PSA Spectrum Analyzer 185-191
E4805A Clock Module 307-308
E4810A Optical-Electrical Generator

Module 449-451

E4811A Optical-Electrical Analyzer Module  449-451

E4832A Data Generator/Analyzer
Module

E4835A Data Analyzer Front End
Module

E4838A Data Generator Front End
Module 307-308, 449-451

E4841A Data Generator/Analyzer Module ~ 307-308

E4846A Dual 200 Mbit/s Generator Module 307-308

E4847A Dual 200 Msa/s Analyzers Module  307-308

307-308, 449-451

307-308, 449-451

E4848B Expander Frame for 81200 307-308
E4849C Data Generator and

Analyzer Mainframe 307-308
E4861A Data Generator/Analyzer

Module 307-308, 449-450

E4861B Generator/Analyzer Module 449-451

E4862A Data Generator Front End
Module

E4862B Generator Front End Module

E4863A Data Analyzer Front End
Module 307-308, 449-450

E4863B Analyzer Front End Module 449-451

E4864A Data Generator Front End

307-308, 449-450
449-451

Module 307-308, 449-450
E4865A Data Analyzer Front End

Module 307-308, 449-450
E4868B 43G Multiplexer Module 11,449-451
E4869B 43G Demultiplexer Module 11,449-451
E4875A ParBERT User Software 449-451
E4991A RF Impedance/Material

Analyzer 253, 255-258
E4991A-002 Material Measurement

Firmware 257-258
E5070B ENA Series Network Analyzer 207-209
E5071B ENA Series Network Analyzer 207-209
E5091A Multiple Port Test Set 208-209

E5100A Network Analyzer 207, 214-215, 254
E5270A Precision Semiconductor

Parameter Analyzer 474
E5272A/73A Precision Semiconductor

Parameter Analyzer 474

E5378A Single Ended Probe for Logic Analyzer 300
E5379A Differential Probe for Logic Analyzer 300
E5380A Single Ended Probe for Logic Analyzer 300
E5381A Differential Flying Lead Probe Set 300
E5382A Single-Ended Flying Lead Probe Set 300

E5387A Differential Soft Touch Probe 10, 300
E5390A Single-Ended Soft Touch Probe 10, 300
E5500 Series Phase Noise System 332-333,388

E5501A Phase Noise Measurement Solution 333
E5501B Phase Noise Measurement Solution 333
E5502B Phase Noise Measurement Solution 333
E5503A Phase Noise Measurement Solution 333
E5503B Phase Noise Measurement Solution 333
E5504A Phase Noise Measurement Solution 333
E5504B Phase Noise Measurement Solution 333
E5515C Wireless Communication

TestSet  15,392-395, 399, 402, 404-410, 421
E5810A LAN/GPIB Gateway 88,314, 316-317
E5900B Emulation Probe Products 299
E5901B Emulation Module Products 299
E5904B Trace Port Analyzer 290, 299
E6000C Mini OTDR Mainframe 433
E60xyA/B OTDR Modules 433

E6473B Network Optimization Solution Hardware 416
E6474A Network Optimization Solution Software 416
E6476A Air Interface Remote Monitoring System 417
E6478A Wireless Remote Monitoring System

Software 417
E6482A Wizard RF Network Planning Software 418
E6560A cdma2000/1S-95 Wireless

Test Manager 392, 396, 400-401, 405
E6562A W-CDMA Wireless
Test Manager 392,394, 400-401, 404, 407



Product Number Index

E6563A AMPS/136 Wireless

Test Manager 392, 398, 401
E6564A 1xEV-DO Wireless Test

Manager 15,392, 395, 401
E6566A GSM/GPRS Wireless

Test Manager 392-393,400-402, 407

E6568B Wireless Test Manager Suite 392, 401, 407
E6569B Wireless Test Manager Suite 392, 399, 401
E6571A Wireless Test Manager Run-Time
License 393-396, 398-401
E6581A GPRS Wireless Protocol Advisor  409-410
E6582A CDMA Wireless Protocol Advisor 410
E6583A W-CDMA Wireless Protocol Advisor 410
E6701C GSM/GPRS Lab Application 392,
402-403, 406-407, 409-410
E6702A cdma2000 Lab
Application
E6703A W-CDMA Lab Application

392, 405-406, 410
392,

404, 406-407, 410
392, 402-403, 407
392,406

E6704A EGPRS Lab Application
E6719A Lab Application Suite
E6785A GSM/GPRS_W-CDMA

Lab Application 392,402, 404, 406-407
E6900A Wireless Protocol Test Set 408-410
E6910A GSM/GPRS Protocol Application ~ 408-410
E7317B RouterTester Routing Test Card 459
E7318B RouterTester Routing Test Card 459
E7333A DOCSIS Protocol Analyzer 331
E740xA Series EMC Analyzers 200
E7415A EMI Measurement Software 201-202
E7495A Base Station Test Set 14,413-415

E7571AE1 Balanced Link Interface Module 457-458
E7572A E1 Unbalanced Link

Interface Module 457-458
E7573AT1 Link Interface Module 457-458
E7574A V.35 Link Interface Module 457-458
E7575A DS0/DSO0A Link Interface Module ~ 457-458
E7577A Link Expansion Undercradle for

Signaling Advisor 457-458
E7578A Fast Ethernet Undercradle 457-458
E7590A Rack Cabinet 345-347, 351
E7849A RouterTester Software 459
E7900A RouterTester Chassis 459,461

E7906A RouterTester Ethernet Routing Test Card 459

E7907A RouterTester Routing Test Card 459
E7909A RouterTester Routing Test Card 459
E7912A RouterTester Portable Chassis 459
E7917A RouterTester Routing Test Card 459
E7919A RouterTester Routing Test Card 459

E7920A RouterTester Routing Test Card 459
E7922A RouterTester Ethernet Routing Test Card - 459
E8247C PSG CW Signal Generator 8,130,
154-157, 166, 236, 270-271, 421
E8257C PSG Analog Signal
Generator
E8267C PSG Vector Signal
Generator 8,130, 140-146, 270-271
E8311A VXI Pulse-/Pattern Generator  302-306, 337

8,130, 154-157, 270-271

E8312A VXI Pulse-/Pattern Generator  302-306, 337
E8356/7/8A PNA Series RF

Network Analyzer 207, 210-213
E8361A PNA Series Microwave

Network Analyzer 5,207,210-213
E8362/3/4B PNA Series Microwave

Network Analyzer 207,210-213
E8770A TS5402 Automotive Electronics

Functional Test System 328
E8780A TS5401 Automotive Electronics

Functional Test System 328
E8786A TS5400 Automotive Electronics

Functional Test System 328
E8801/2/3A PNA Series RF

Network Analyzer 207, 210-213, 301
E9300A Average Power Sensor 245
E9300B Average Power Sensor 245
E9300H Average Power Sensor 245
E9301A Average Power Sensor 245
E9301B Average Power Sensor 245
E9301H Average Power Sensor 245
E9304A Average Power Sensor 245
E9321A Peak and Average Power Sensor 243
E9322A Peak and Average Power Sensor 243
E9323A Peak and Average Power Sensor 243
E9325A Peak and Average Power Sensor 243
E9326A Peak and Average Power Sensor 243
E9327A Peak and Average Power Sensor 243
E9340A Logic Analyzer PC-Hosted 290, 297
E9340A/LOGICWAVE PC-Hosted Logic

Analyzers 297
G
GS8300 WLAN Manufacturing System 420
(GS8800 RF Design Verification System 421-422
|
IntuiLink Connectivity Software 3,41, 44,50,

71-72,76-77,79, 89-90, 92, 94, 131, 171,
174,178, 185, 191, 200, 202, 312, 316, 318

J
J1981B VQT Portable Analyzer Mainframe ~ 431-432
J2126A Transmission Test Set 436-437
J2127A Transmission Test Set 436-437
J2286B DB-9 to Dual Siemens Cable Set ~ 429-430
J2294D E1/T1 DB-9/RJ-45 Interface

Module 429-430
J2296D E1 Interface Module 429-430

J2298D E1/T1 RJ-45/RJ-48C/Mini-bantam
Interface
J2300E WAN Protocol Analyzer

429-430
429-430

) Model Index  E6563A — JS1000

J2307A Advisor LAN-token Ring

Undercradle 429-430
J2524A Advisor LAN — FDDI Undercradle  429-430
J2900A Advisor High Speed Acquisition

Undercradle 429-430
J2901A Advisor LAN — Gigabit Ethernet

Undercradle 429-430
J2905B ISDN BRI S/T and U Interface

Module 429-430
J2908A Advisor-DDS Module 429-430
J2911A J2 (6.13 MBs) ATM Interface

Module 429-430
J2912B Advisor OC-3/STM-1 Module 429-430
J2913B UTP155 interface Module 429-430
J2914A Advisor STM-1e/EC-3 Module 429-430
J3444A Advisor LAN — Fast Ethernet

Undercradle 429-430
J3445A Advisor LAN — 100Base-FX

Interface 429-430
J3446E Advisor LAN Protocol Analyzer 429-430
J3447A 100 Base FX Interface Module 429-430
J3759B Advisor WAN-DS3/E3 Cells and

Frames Module 429-430
J3762B Advisor WAN — HSSI Module 429-430
J3763A 0C-12/STM-4 Undercradle 429-430
J3764A 622 Mbs Single Mode

Interface Module 429-430
J3766A Advisor ATM25 Module 429-430
J4618C IP Telephony Analyzer 431-432
J4646A Unbalanced E1 Primary Rate

ISDN PRI IF Module 429-430
J4647A Balanced E1 Primary Rate ISDN

PRI'I/F Module 429-430
J4648A Balanced T1 Primary Rate ISDN

I/F Module 429-430
J4649A Balanced T1 Primary Rate ISDN

I/F Module 429-430
J5425A Switch Advisor Software — RMON

License 429-430
J5457A High-speed V-series Interface 429-430
J5492A LX GBIC Modules 429-430
J6753A Additional Combo 56k Modem 428-430
J6781A Network Troubleshooting Center ~ 426-428
J6800A Network Analyzer 16, 426-428
J6801A Distributed Network Analyzer 426-428
J6802A Distributed Network Analyzer 426-428
J6805A Distributed Network Analyzer 426-428
J6835A Network Analyzer Software

Edition Agent 426-428
J6840A Network Analyzer Software 426-428
J6844A Telephony Network Analyzer 428, 431-432
J6848A Report Center 426-428
J7230C OmniBER OTN Communications

Performance Analyzer 456
J7231B OmniBER OTN Jitter Analyzer 453
J7232A OmniBER OTN Communications

Performance Analyzer 454
JS1000 Performance Jitter Solution 388



N
N1810TL Terminated Latching SPDT 274
N1810UL Unterminated Latching SPDT 274
N1811TL Terminated Latching Bypass 274
N1812UL Unterminated Latching 5-Port 274
N1886A GS-9200 MCPA Test System 423
N1891A Digital Communication

Measurement System 332,334
N1900A Physical Layer Test Systems 7,301

N1930A Physical Layer Test System Software 301
N1947A Physical Layer Test System 301
N1948A Physical Layer Test System 301
N1951A Physical Layer Test System 301
N1953A Physical Layer Test System 301
N1957A Physical Layer Test System 301
N2002A Noise Source Test Set 5, 250-252
N2771A High Voltage Probe 57, 65-66

N2772A Differential Probe

N2773A Universal Power Supply for
Differential Probe 62

N3280A Component Test dc Power Supply 100, 124

57,62

N3300A Electronic Load Mainframe 97-98
N3301A Electronic Load Mainframe 98
N3302A Electronic Load Module 98
N3303A Electronic Load Module 98
N3304A Electronic Load Module 98-99
N3305A Electronic Load Module 98
N3306A Electronic Load Module 97-99
N3307A Electronic Load Module 98-99
N3381/2/3A PNA Series RF Network

Analyzer 207,210-213
N3900A Modular Network Tester 435
N3970A Optical Power Meter 434
N3974A Dual Laser Source 434
N3977A Automated Optical Attenuator 434
N4000A SNS Series Noise Sources 247, 250-252
N4018A Bluetooth Wireless Test Manager

Run-Time License 401,411-412
N4019A Bluetooth Wireless

Test Manager 401,411-412
N4041A GS-8000 Functional Test System 419
N4042A GS-8000 Functional Test System 419

N415xA Spectral-Loss Measurement Solutions 374
N4206A Protocol Analysis Tool for InfiniBand 295
N421xA Gigabit Ethernet Protocol Analysis

Tool Set 295
N4220A PCI-Express Packet Analysis Probe 11,295
N4430B RF Ecal Module 301
N4872A 13.5 Gb/s Generator 11, 449-451
N4873A 13.5 Gb/s Analyzer Module 11, 449-451
N4901A Serial BERT 12,452
N4902A Serial BERT 12,452
N4906A Serial BERT 12,448
N5101A Baseband Studio 7,131, 139-140, 146

247-249
247-249

N8972A NFA Series Noise Figure Analyzer
N8973A NFA Series Noise Figure Analyzer

Product Number Index

N1810TL — Trademark Information

N8974A NFA Series Noise Figure Analyzer
N8975A NFA Series Noise Figure
Analyzer

247-249

5,247-249, 252

0
OmniBER XM Network Simulator 15, 455
08486A Waveguide Power Sensor 246
08486D Waveguide Power Sensor 246
085026A Waveguide Detector 234,236
R
R8486A Waveguide Power Sensor 246
R8486D Waveguide Power Sensor 246
R85026A Waveguide Detector 234,236
S
SJ Series Automatic Optical Inspection (AOI)

System 472
T
TS5400 Automotive Electronics Functional

Test System 331
u
U85026A Waveguide Detector 234,236
V
V/8486A Waveguide Power Sensor 246

VEE Graphical Programming Environment
77,86,119, 242, 312, 314-316,
318, 330, 335, 337, 374, 378
Versatest Series Semiconductor Test System 473
Visual Studio .NET Test & Measurement
Programmers Toolkit 312-314, 316, 318
VXI Modular Test System 339

W

W8486A Waveguide Power Sensor 245-246

Model Index

Z
Z2049A Wireless Device Test Fixture 422
Z2090A Component Test System 332

75621A Opt H36 Duplexer Test Set Adapter 237

Trademark Information

BitAlyzer®is aregistered trademark of SyntheSys
Research Inc.

Bluetooth and the Bluetooth logos are trademarks
owned by Bluetooth SIG, Inc., U.S.A. and licensed
to Agilent Technologies, Inc.

Cadence and Cadence product names are
registered trademarks of Cadence Design
Systems, Inc.

cdma2000 is a registered trademark of the Telecom-
munications Industry Association (TIA-USA).

MATLAB®isa U.S. registered trademark of the
MathWorks, Inc.

Microsoft, Windows, and Visual Basic are U.S.
registered trademarks of Microsoft Corporation.

Third-party product information is included for
informational purposes only and does not constitute
an endorsement or recommendation by Agilent
Technologies, Inc. Third-party product providers are
solely responsible for their products and services.
Agilent Technologies, Inc. makes no warranties of any
kind, express or implied, including the warranties of
merchantability, fitness for a particular purpose, and
non-infringement of intellectual property regarding
third-party product providers, their products, or services.
In no event will Agilent Technologies, Inc. be liable

for any direct, indirect, special, consequential,

or other damages, including but not limited to loss of
profits, in connection with third-party product
providers, their products, or services.



- Agilent Email Update Service

Agilent Email Update Service
Get the Latest Information and
Newest Test Skills
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Cut through the clutter with timely updates on the test and
measurement topics most important to you. The Agilent Email -
Update Service ensures that you get the latest information for T
making better use of Agilent equipment and helps keep your n S — )
technical skills up-to-date with information on the latest
technology advances.
Only the information you want, when you want it Total commitment to privacy

Easily identify your specific interests from a selection of more Agilent is proud to participate in the Better Business Bureau
than 100 product and application areas and specify the types of  On-Line Privacy Program, and we adhere to all of the program’s

information you would like to receive: standards. We will never sell or rent your email address, nor
will we share it with anyone without your consent. If you have
 Support information (such as new products and any questions, please contact our privacy advocate via email at
enhancements information/specifications, application privacy_advocate@agilent.com
information and technical notes on technologies and
standards, tradeshows, events, and live/virtual seminars) Agilent Email Updates
www.agilent.com/find/emailupdates
» What’s New (including education/training and consulting Get the latest information on the products and applications
services, firmware/software upgrades, and warranty, you select

calibration and repair)



Online Application Resources -

Instant Access to Application
Resources and Information
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With increasing demands on your time and the expectation to + Application Note Library: Hundreds of application notes

get more done with less, the right information can often make and technical papers covering virtually every test and
all the difference. Agilent offers a wide array of print, online measurement subject area.
and webcast resources to help you accelerate design www.agilent.com/find/apps

verification, debugging and testing.
- Educator’s Corner: A unique site that helps

Application Resources instructors expose their students to contemporary
- Application Central: The place to start, whether you want engineering challenges.
to brush up on the basics or explore advanced technologies www.educatorscorner.com
and applications.
www.agilent.com/find/appcentral + Back to Basics: Free training programs and resources
covering RF, microwave, lightwave and digital.
- Wireless Central: The latest on wireless standards, www.agilent.com/find/backtobasics
applications and products.
www.agilent.com/find/wireless + Agilent Measurement Solutions Newsletter: Keep
up-to-date on the latest in measurement applications,
+ Bluetooth™ & Wireless LAN: From design tips to new products, training, events and seminars.
industry news. www.agilent.com/find/solutions

www.agilent.com/find/wireless

Visit Application Central for quick access to print,
Aerospace/Defense: Applications, technologies and new online and multimedia resources that help with today’s
developments in security, surveillance and design. hottest technologies.
www.agilent.com/find/ad



- Order Status Online

New! Check the Status of your
Agilent Orders Online
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Agilent’s new Order Status Tool gives you a quick, easy and
secure way to check the status of your orders, at any time,
on our web site: www.agilent.com/find/orders

Real-time status information is available worldwide for all
Test & Measurement and Communications products.

The Order Status tool is secure, and it's easy to use:

= You enter only two data items for identification and
verification (for example, your purchase order number and
Agilent order number) and then you can view real-time
status information about the order

+ You will find these data items on documents you receive
from Agilent

+ If you would like assistance identifying this information,
please feel free to contact us
www.agilent.com/find/contactus
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New Products
Services and Support

Agilent Calibration Services

The uncompromising quality of Agilent calibration with greater flexibility and
lower prices.

« Comprehensive services that match the
quality of Agilent products

* Modular approach lets you pay only for
what you need

« Available worldwide for both Agilent
and non-Agilent products

Agilent’s new suite of calibration
services was designed with a modu-
lar approach to help you decrease
instrument maintenance cost
without sacrificing quality or
comprehensive coverage.

You can now order calibration
and adjustments separately, paying
only for the individual testing,
adjustments and compliance levels

English URL www.agilent.com/find/products

you need. You'll have the flexibility
to pre-approve adjustments, receive
notification before approving adjust-
ments, and the option to order no
adjustments at all.

And with new lower prices,
you’ll be able to apply these services
to a wider array of test and measure-
ment instruments, too. Agilent is the
only company to offer this level of
affordable and comprehensive
calibration services for all of your
sites worldwide.

See page 23.
www.agilent.com/find/calibration

Agilent Advantage
System Uptime
Solutions

System uptime you can count on with
a new and flexible approach to test
system support.

« Greater flexibility in balancing uptime
requirements and system support costs

» Choose response times to meet your
unique business needs

 Quality service from the world leader in
test and measurement

Make sure your test systems stay up
and running at peak performance
with the new Agilent Advantage
System Uptime Solutions. These
comprehensive support packages
balance your uptime and budgetary
requirements and help maximize the
value of your equipment purchase
with ensured levels of system
performance.

Choose from three different
service levels with a range of
coverage options, response time
guarantees, system restoration goals
and onsite or remote delivery
models. The 3-Star, 4-Star and 5-Star
System Uptime Solutions will help
ensure peak performance and
operational efficiency.

See page 29.
www.agilent.com/find/system_uptime

Korean URL www.agilent.co.kr/find/products



General Purpose Instruments

33220A
Function/Arb
Generator

Cost-effective custom waveforms for
unique measurement needs.

« Sine, square, ramp, pulse, noise, dc and
arbitrary waveforms up to 20 MHz

« AM, FM, PM, FSK, and PWM
modulation, sweep, and burst

* PC connection via USB, GPIB and LAN

The new Agilent 33220A function/
arbitrary waveform generator
provides waveforms up to 20 MHz
with the lowest distortion of any
function generator in its class. It
provides all the basic waveforms for
your general-purpose needs and a
14-bit, 64 K-point arbitrary waveform
capability to create custom wave-
forms for special applications. The
33220A’s pulse function enables
variable edge-time pulses with PWM
for electronic control and other
digital applications.

The graphical front panel
provides direct access to all major
waveforms, multiple modulation
types, and sweep and burst modes.
Standard USB, GPIB, and LAN
interfaces let you easily connect your
PC to create complex arbitrary
waveforms with Agilent’s IntuiLink
Waveform Editor software.

See page 92.
www.agilent.com/find/33220A

Traditional Chinese URL www.agilent.com.tw/find/products

54850 Infiniium
Oscilloscopes

True 6 GHz bandwidth across the entire
measurement system.

 Bandwidths to 6 GHz with 20 GSa/s
sampling rate on all four channels
simultaneously

7 GHz InfiniiMax active probes for
differential and single-ended
measurements

* MegaZoom deep memory with up to
1 M points on all sample rates and
32 M points <2 GSa/s

Experienced scope users know that
your measurements are only as good
as your probing system.

The newest Infiniium scopes
and the breakthrough InfiniiMax
high-performance probing systems
combine to offer an end-to-end
measurement system with
unmatched performance, accuracy
and connectivity. The result is
measurements you can trust and
better insight into circuit behavior.
The 54855A (6 GHz), 54854A (4 GHz)
and 54853A (2.5 GHz) offer 20 GSa/s
sampling on all four channels to
significantly reduce the chances of
aliasing.

The InfiniiMax 113X system
delivers the highest-performance
differential and single-ended probes
available today, with flexible
connectivity solutions for browsing,
solder-in and socketed connections
to high density ICs and circuit
boards.

See page 51.
www.agilent.com/find/infiniimax

New Products

54640 Series
Oscilloscopes
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High-performance measurements for
DSP and 16-bit mixed-signal designs.

« Troubleshoot mixed analog and digital
designs with responsive MegaZzoom
deep memory

e Up to 18 time-aligned analog and
digital channels, 350 or 500 MHz

With simultaneous measurements

on 2 analog and 16 digital channels,
Agilent MegaZoom deep memory
and nearly twice the horizontal
resolution of any digital scope on the
market, the 54640 series scopes open
a new window inside your circuits.
Patented high-definition displays
show subtle details you couldn’t see
before, from narrow transients to
distorted edges to intermittent
defects.

See page 40.
www.agilent.com/find/MSO

Simplified Chinese URL www.agilent.com.cn/find/products



New Products

General Purpose Instruments

2

Infiniium 54830
Series MSO

Measurement power for advanced
digital system debug.

 First mixed signal scope with Infiniium
power and ease of use

« Up to 20 time-aligned analog and
digital channels, 600 MHz or 1 GHz

With either 2 or 4 analog and 16
digital channels seamlessly integrated
in the powerful Infiniium measure-
ment system, you now have the

most powerful MSO available to
debug advanced digital systems.

The Infiniium MSO helps you

isolate design problems quickly,
complementing your logic analyzer
to save time, cost and trouble.

See page 40.
www.agilent.com/find/MSO

English URL www.agilent.com/find/products

81133/34A Pulse/Pattern Generators

Generate the unique signals you need to test innovative digital designs.

« Jitter modulation for jitter tolerance
and stressed eye tests

 Low jitter for high performance clock
generation

« Differential signals and voltage levels
for LVDS testing

When timing and performance are
critical, the fast rise times and low
jitter of the new Agilent 81133A
and 81134A 3.35 GHz pulse/
pattern generators enable precise
characterization of devices and
minimize the influence of jitter
injection by the source.

With 8 kB memory and
hardware PRBS generation that
supports the most common industry
standards, the 81133/34A are ideal
data and pattern sources in particu-
lar for eye diagram measurements.

Add any kind of deterministic or
random jitter to your clock and data
signals with the delay control input
for jitter tolerance and stressed eye
tests or use the direct mode to
simulate wander or spread spectrum
clocks.

See page 304.
www.agilent.com/find/pulse_generator

Korean URL www.agilent.co.kr/find/products



New Products
RF and Microwave Instruments

N2022A Noise
Source Test Set

Reduce downtime with the convenience
and confidence of in-house noise source
calibration.

« Simple calibration of noise sources
with reduced uncertainty

 Traceable results to a national standard

e Start in-house calibration or
complement an existing installation

The N2002A noise source test set
gives you the opportunity to cali-
brate your own noise sources with
minimal levels of uncertainty. With
simple straightforward operation
and equipment low cost, it’s now
feasible to bring this process in-house
and dramatically reduce downtime.

For engineers that currently run
their own noise source calibration
service, the N2002A noise source test
set is an ideal addition to their test
equipment. By incorporating this
low-cost, self-contained unit into a
wider noise source calibration
system, high quality calibrations of
noise sources can be made. When
used within a noise source calibra-
tion system the N2002A and Agilent
N8975A NFA series noise figure
analyzer can also drastically reduce
the calibration time.

See page 252.
www.agilent.com/find/nsts

Traditional Chinese URL www.agilent.com.tw/find/products

PNA Series Network Analyzers

Precision network analysis with electronic calibration, now up to 67 GHz.

Test over a 10 MHz to 67 GHz range
with a single vector network analyzer
Improve calibration accuracy with a
minimum of connections using
electronic calibration

Characterize a variety of mixer/con-
verter types with conversion loss and
absolute group delay measurements

The Agilent Microwave PNA series
now includes the 67 GHz E8361A,
adding to the current portfolio of

20, 40, and 50 GHz high-performance
network analyzers. All provide the
dynamic range and measurement
speed needed to develop accurate
designs and deliver better margins
and higher yields in manufacturing.

The microwave models now offer the
option of frequency-offset
measurements to characterize mixers/
converters and amplifiers.

In addition, electronic calibra-
tion (ECal) modules are now avail-
able to cover 10 MHz to 67 GHz. ECal
is an ideal solution for calibrating
network analyzers with faster and
more repeatable results. Performing
a full two-port calibration with ECal
takes less than half the time and half
the number of connections compared
to using a mechanical calibration kit.

See page 210.
www.agilent.com/find/pna

Simplified Chinese URL www.agilent.com.cn/find/products



New Products
RF and Microwave Instruments

ENA Series
Network Analyzers

N

Enhancing ENA network analyzers for
today’s advanced component tests.

» Enhanced electronic calibration func-
tion increases calibration reliability

 4-port embedding/de-embedding
capability for multiport/balanced
measurements

« Convenient one-key access to start
your application programs

The new Revision 3.5 firmware for
Agilent’s ENA series network
analyzers meet the advanced mea-
surement requirements for today’s
RF components. It offers enhanced
electronic calibration functions,
such as user-characterized ECal, for
accurate calibration with different
connector types, and ECal
confidence check when you want to
verify the performance of ECal
calibration data.

Other new functions include
4-port embedding/de-embedding
and an application program quick
start function. These functions
allow you to quickly make reliable
evaluations and increase your overall
engineering efficiency.

See page 208.
www.agilent.com/find/ena

English URL www.agilent.com/find/products

PSA Series
Spectrum
Analyzers
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High-performance spectrum analysis
with an expanded array of analysis tools.

 Frequency coverage from 3 Hz t0 6.7,
13.2, 26.5, 44 or 50 GHz

* New noise figure measurement
personality

» Expanded modulation analysis
capability with links to the Agilent
89601A vector signal analysis software

New higher frequency models and
expanded functionality enhance the
power of Agilent PSA Series high-
performance spectrum analyzers,
known for their powerful one-button
measurements, versatile feature set,
and leading-edge combination of
flexibility, speed, accuracy, and
dynamic range.

Now you can make noise figure
and gain measurements with the
same instrument you use to make
spectrum analysis, phase noise, and
modulation measurements. The new
built-in noise figure measurement
personality (Option 219) provides
fast, one-button noise figure and gain
measurements from 200 kHz to
26.5 GHz with £0.5 dB instrument
uncertainty up to 3 GHz (using the
internal preamplifier, Option 1DS).

See page 185.
www.agilent.com/find/psa

89600 Vector
Signal Analyzers

Powerful new analysis features for
89600 series vector signal analyzers.

e Enhanced WLAN tests include 802.11g
analysis, 802.11a/b/g one-button test
suite and expanded 802.11b analysis

» Wideband complex-stimulus-based
multi-channel power amplifier
distortion measurements

» TD-SCDMA and 1xEV-DO modulation
analysis

New WLAN capabilities for the 89600
series include the 802.11g standard,
both the DSSS/CCK/PBCC and

the OFDM modes, and one-button
standards-based testing of
802.11a/b/g signals.

The powerful 3G capability now
offers analysis of TD-SCDMA signals,
version TSM (V3.0.0), and 1xEV-D0O
signals, both forward and reverse
links.

The 89604A distortion test suite
is a new software application for the
89600 series, as well as the ESA and
PSA series spectrum analyzers. Use
this software to measure AM/AM
and AM/PM distortion of MCPAs
using complex modulated stimulus
signals, a technique that helps
ensure even subtle distortion mecha-
nisms are stimulated and measured.

Available as an upgrade to most
89600 VSAs.

See page 195.
www.agilent.com/find/89600

Korean URL www.agilent.co.kr/find/products



RF and Microwave Instruments

N1900A Physical
Layer Test Systems

Accurate model extraction and
complete characterization of differen-
tial interconnects.

» Completely characterize single-ended,
differential, common-mode, and
mode-conversion

 Improve signal integrity insights with
accurate device models based on real
measurements

« Powerful tools include time-domain
reflectometry, time-domain transmis-
sion, frequency domain, and eye
diagram

Get complete and accurate insights
into signal integrity issues in differen-
tial high-speed interconnects with the
new Agilent N1900A series physical-
layer test systems. The combination of
frequency domain, time domain and
eye diagram analysis provides the
most comprehensive view of device
performance now available.

Accurate models are critical for
signal integrity analysis, and
measurement-based model extraction
provides the most-accurate models
for addressing problems in printed
circuit boards, connectors,
backplanes, IC packages, cables and
flexible interconnects.

See page 301.
www.agilent.com/find/plts

Traditional Chinese URL www.agilent.com.tw/find/products

New Products

N5101A Baseband Studio

Advanced baseband capabilities for fading or infinite waveform length

applications.

* Full-featured channel simulation for
W-CDMA, WLAN, GSM and other
communication formats

« Allows up to hours of unique RF or ana-
log 1/Q signals by streaming complex
waveforms from a PC

» Reconfigurable design is prepared for
your future applications, too

The Agilent N5101A Baseband
Studio offers a new approach to
baseband signal processing, combining
hardware and software components
in a PC. Working with a vector signal

generator, you can perform traditional
receiver tests such as channel
simulation with fading and noise
impairments or use new capabilities
such as streaming very long
waveforms from the PC hard drive.
Plus, the reconfigurable FPGA design
will support a host of future applica-
tions to address emerging signal
generation needs.

www.agilent.com/find/basebandstudio

Simplified Chinese URL www.agilent.com.cn/find/products



New Products

PSG Series
Microwave Signal

Generators up to
40 GHz

Develop complex test signals at
microwave frequency, quickly and easily.

« The first microwave signal generator to
provide vector modulation in a single
integrated instrument

 Optional analog (ramp) sweep provides
continuous sweeps and fully automated
use with the 8757D scalar network
analyzer

The new E8247C, E8257C, and
E8267C PSG signal generators
combine the best performance
parameters in the industry with the
only integrated vector (complex)
modulation capability in a
microwave signal generator. Whether
you're working in satellite, radar,
broadband wireless or other
advanced communications, you can
now test your components and
systems with realistic signals, early
in the design process.

The E8267C vector signal gener-
ator features an internal baseband
generator and I/Q modulation
capability to simulate wideband
complex waveforms for a variety of
microwave applications. The complex
signal generation capability and
versatility lets you download custom
waveform files from PC-based signal
development software to create
radar chirps, barker codes and any
other complex signal.

See page 140, 154.
www.agilent.com/find/psg

English URL www.agilent.com/find/products

m RF and Microwave Instruments

HP 8566B/68B Code Compatibility

Option
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HP 8566B/68B code compatibility for PSA and ESA-E spectrum analyzers.

» Programming code compatibility with
HP 8566B and HP 8568B spectrum
analyzers

¢ Provides 173 of the most highly used
HP 8566/68B commands

* Easy switching between SCPI and
HP 8566/68B remote languages via
front panel and remote control

Agilent PSA and ESA-E series
spectrum analyzers now offer
programming code compatibility with
HP 8566/68B spectrum analyzers.
Option 266 lets you upgrade legacy
ATE systems with modern and
supportable ESA-E or PSA Series
spectrum analyzers as the HP
instruments reach the end of their
formal support lives.

Option 266 is offered free of
charge when ordered with new PSA
and ESA-E Series analyzers and is
also available as a free download
from the Web. The option provides
100% code compatibility in most
cases; refer to the product literature
to learn more about specific
implementations that may require
modifications.

See page 185.
www.agilent.com/find/psa

Korean URL www.agilent.co.kr/find/products



E4438C-414,
Signal Studio for
1XEV-DV and
cdma2000

E4438C-414, Signal Studio for 1XEV-DV
and cdma2000.

This software provides the first
1xEvolution — Data and Voice
(1xEV-DV) forward link test signals
in industry, along with cdma2000
forward and reverse link signal
generation. With the user-friendly
interface, you can configure
standards-based and custom test
signals for mobile receiver and ASIC
verification. The 1XxEV-DV packet
data and control channels (PDCH,
PDCCH) contain the full signal coding
needed to demodulate packets for
packet error rate (PER) and block
error rate (BLER) testing. For inter-
ference and sensitivity testing, you
can add a noise (AWGN) interferer,
and adjust channel parameters to
simulate varying real-world
conditions.

See page 136.
www.agilent.com/find/signalstudio

Traditional Chinese URL www.agilent.com.tw/find/products

RF and Microwave Instrum

600 MHz Logic Analysis Modules

New Products
s/Digital Design and Test

Debug digital system behavior through a single connection with enhanced logic
analysis.

 Simultaneous 4 GHz timing and
600 MHz state analysis on all channels
using soft touch probing
» Comprehensive signal integrity
validation across hundreds of signals
simultaneously with eye scan
technology
Integrated display of time-correlated
6 GHz oscilloscope signals with logic
analyzer traces

The 16753/54/55/56A state and
timing modules for the Agilent 16700
Series logic analysis systems deliver
the performance and capabilities
needed to debug and validate today’s
high-speed digital systems. Together
with soft touch connectorless
probing solutions these modules let

you validate signal integrity,
circuit functionality and timing
relationships through the same
probe, on both differential and
single-ended signals.

Use Agilent’s exclusive eye scan
feature to capture, display and
analyze eye diagrams (similar to an
oscilloscope) on hundreds of signals
simultaneously.

Then view problem signals in
more detail by time-correlating
your logic analysis traces with
measurements from an Infiniium
54850 Series 6-GHz oscilloscope.

See page 292.
www.agilent.com/find/600_mhz_logic

Simplified Chinese URL www.agilent.com.cn/find/products



New Products
Digital Design and Test

Soft Touch Connectorless Probes

Maximize reliability, minimize intrusion with connectorless logic analyzer probes.

e <0.7 pF loading and >2.5 Gb/s data
rate acquire fast signals without
impacting system performance

« Small footprint, low profile and high

density help you access signals, even in

the tightest conditions

Direct signal routing retains

differential-pair spacing and maintains

tight timing margins

English URL www.agilent.com/find/products

Accurate, easy logic analyzer mea-
surements start at the probe tips.
The Agilent E5387A differential and
EB390A single-ended soft touch
probes meet the demand for accuracy
and reliability while providing a
connectorless attachment to your
device.

From basic state and timing
analysis to signal integrity problems
in high-speed, low-amplitude signals,
these low-intrusion probes simplify
all your debug challenges. Get quick,

g - .w' .

easy and repeatable signal access
without designing in a connector.
Micro-spring pin technology provides
reliable contact to signal pads, even
on uneven boards or contaminated
surfaces. Plus, soft touch probes
eliminate the need for gold plating or
special board processes, stiffeners,
handling and cleaning.

See page 300.
www.agilent.com/find/
logic_analyzer_probes

Korean URL www.agilent.co.kr/find/products



New Products

Digital Design and Test

N4220A Logic E2960 Exercisers/  ParBERT 81250
Analysis Probe for ~ Analyzers for 13.5Gb/s and
PCI Express PCI Express 45 Gb/s Optical
Modules

Quickly validate PCI Express designs

with low-intrusion, logic analyzer

solutions. m

Test and validate PCI Express designs

with modular flexibility.

« Easily access PCI Express slots or e

chip-to-chip links at 2.5+ Gb/s with « Exerciser and protocol analyzer for PCI E

ultra-dense connectorless probing Express x1 and x8
. Ggin qgick insight with int}Jitive * Protocol _analyzer GUI with trigger, Expanding the power of the 81250

triggering and data analysis at the search, filter and performance ParBERT platform with new 13.5 and

packet level capabilities 45 Gb/s modules.
« Supports squelch, link training, TLP,  Exerciser generates and receives all

DLLP, 10b, 8b, spread spectrum clock, variations of PCI Express packets with  « 13.5 Gb/s modules for 10GbE, jitter and

and scrambled data error insertion capability general purpose high sensitivity,
Combine the new N4220A Series Debug and validate today’s PCI differential measurements; W'_th CDR
analysis probes with the 16753/54/ Express designs and easily accommo- ° 45 Gb/s optical modules provide NRZ,
55/56A logic analyzer modules for date future technologies and RZ and RZ-CS data for SDH/ SONET
a complete and powerful debug standards with the Agilent E2960 OC-768 and STM-256; with CDR
solution for PC Express system hard-  Series protocol analyzers/exercisers.  Tackle the toughest problems in
ware and software. Quickly capture Housed in Agilent’s new multi-port high-speed BER testing on digital
PCI Express bus traffic and get system tester platform, the E2960 is transmission lines, modules,
triggering, cross-correlation, and the industry’s most scalable solution  communication ports, chips and
detailed measurements. for realistic multi-port traffic genera- components. The Agilent 81250

Intuitive packet analysis tion, response, protocol analysis, ParBERT addresses a wide variety of
software makes it easy to trigger on emulation and performance analysis.  parallel-to-serial, serial-to-parallel,
different types of PCI Express The protocol analyzer’s tools for  serial and multiple serial applica-
packets, and Agilent’s new soft touch  root cause analysis, troubleshooting tions, including mux/demux, TIA,
probing technology enables high- and optimization accelerate debug FEC and 10GbE device test.
fidelity physical access to chip-to-chip  and bring-up, while the exerciser New 13.5 Gb/s modules:
signals. validates designs by stressing all generator (N4872A), analyzer
The N4220A also performs soft- data paths, testing corner cases, (N4873A) and clock (E4809A).

ware packet decoding that handles inserting error conditions and 45 Gb/s modules and bundles:
lane deskew, data scrambling and protocol violations, and verifying 16:1 multiplexer (E4868B),
data format and provides the ability compliance. 1:16 demultiplexer (E4869B),
to view raw 8b and/or 10b codes. www.agilent.com/find/ pattern generator bundle (E4896A),
See page 295. pci_express_e2960_series error detector bundle (E4897A),
www.agilent.com/find/pci_express lightwave receiver (E4882A),

lightwave transmitter (E4883A) and
high-performance option for E4883A
(E4884A).

See page 449.
www.agilent.com/find/parbert

Traditional Chinese URL www.agilent.com.tw/find/products Simplified Chinese URL www.agilent.com.cn/find/products



New Products

Digital Design and Test/Software and Connectivity

N4900 Serial BERT Agilent Developers Network

Series

Test and characterize serial interfaces
for a wide range of technologies and
applications.

« Industry leading signal-integrity and
waveform quality ensures patterns will
be delivered with the highest possible
fidelity

» World class intuitive user interface
allows concentration on the problem,
not the test equipment

The Agilent N4900 Serial BERT Series
provides industry-leading parametric
test capabilities for design verification
and characterization of devices at
frequency ranges from 50 Mb/s up to
13.5 Gb/s. The instruments of the
N4900 Serial BERT Series provide
industry leading signal integrity and
analysis capabilities addressing a
wide range of applications and
technologies in the semiconductor
and communication industry.

The new N4901A Serial BERT
13.5 Gb/s is the successor of the
famous Agilent 71612 High-Speed
BERT. The Serial BERT 13.5 Gb/s
covers frequency ranges from
150 Mb/s to 13.5 Gb/s providing
unmatched signal integrity and
analysis capabilities.

The new N4902A Serial BERT
7 Gb/s is the industry-first product
to specifically address the upcoming
needs in the semiconductor and data
communication industry.

The N4906A Serial BERT is a
3.6 Gb/s general-purpose bit error
ratio tester designed for high-speed
digital components and systems.

See page 448.
www.agilent.com/find/N4900_Series

English URL www.agilent.com/find/products
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A one-stop resource for a wide range of instrument connectivity needs.

« Drivers, 170 software, example code,
and application information

 Get time-saving information about your
connectivity questions, 24 hours a day,
7 days a week

The Agilent Developer Network
provides fast, convenient access to
the information, tools and support
that solve connectivity challenges.
Whether it’s a driver problem, a test
programming question, or an I/O
compatibility issue, ADN will help.

Access the ADN Web site by
simply registering at www.agilent.com/
find/ADN. You’ll find information to
get started with test code develop-
ment, PC connectivity, demos,
documentation, instrument drivers

and discussion forums.

See page 318.

www.agilent.com/find/adn

Korean URL www.agilent.co.kr/find/products



T&M Programmers
Toolkit

-l

Spend more time engineering and less
time programming.

« Save time at every step, from initial
connections to data analysis

e Create and modify tests quickly and
easily

* Fully integrated with Microsoft® Visual
Studio.NET

The Agilent T&M Programmers
Toolkit for Visual Studio.NET
extends the Microsoft® Visual Studio.
NET platform with easy-to-use
software tools. Because the T&M
Toolkit is integrated into Microsoft’s
open-standard development environ-
ment, you’'ll be free to focus your
attention where it matters most,
on your solutions and designs,
ultimately saving time and money.
The Toolkit makes it easy for you
to get started, with Project Wizards
that provide instrument and system
control program building blocks. The
Toolkit then helps with every phase
of connectivity: configuring the
interface, communicating with
instruments and acquiring and
analyzing data. The I/O Monitor gives
you the insight to quickly debug
instrument control applications, too.
Agilent Developer Network is
included as a standard feature of the
T&M Toolkit so that you are always
current with the latest updates and
upgrades.

See page 313.
www.agilent.com/find/toolkit

Traditional Chinese URL www.agilent.com.tw/find/products

New Products

Software and Connectivity/Wireless Communications

GPIB, USB and LAN Interfaces

Simplified connections for test and measurement instruments.

» USB/GPIB interface connects directly
to the USB port on your laptop or
desktop computer

* LAN/GPIB gateway provides remote
access and control of GPIB instruments

» GPIB card offers high throughput via
your computer backplane

Now you can connect your test
instruments to your PC or network
using today’s standard I/O that’s
already built into your computer. For
the fastest and easiest connections,
choose Agilent converters that
connect your GPIB instruments to
the USB or LAN. Or if you prefer,

the high performance GPIB card
plugs into the backplane of your
computer and provides high system
throughput.

These products come with the
standard VISA and SICL software for
Windows, which simplifies connec-
tivity between different instrument
and software vendors. Using the
standard VISA software offers
backwards compatibility, too — your
exiting VISA programs work with a
simple re-configuration.

See page 317
www.agilent.com/find/GPIB

Simplified Chinese URL www.agilent.com.cn/find/products




New Products

Wireless Communications

E7495A Base Station Test Set

Perform all your critical base station tests with a single rugged instrument.

* Performs more wireless and wireline
measurements than any other test set

« Stands up to rough field use and all
weather conditions

« Costs far less to own and operate than
all the tools it replaces

The Agilent E7495A base station test
set combines the most frequently
used BTS tools in one lightweight
test set for everyday 2G, 2.5G and 3G
base station maintenance. As the
most functional one-box tool on the
market, the E7495A eliminates the
need to carry, manage and learn
multiple test tools.

English URL www.agilent.com/find/products

Incorporating your most
frequently used tools into a single
instrument dramatically increases
productivity for both administrators
and technicians, reducing your asset
costs, tracking costs, calibration and
maintenance costs, and the training
costs associated with learning
specifics of separate instruments.

See page 413.
www.agilent.com/find/basestations

E6900 Wireless
Protocol Family

Simplify design software verification
with a live network simulation at your
fingertips.

» Emulate a wireless network on your
bench

e Connect your device to the Internet

« Wireless protocol advisor software
provides logging and protocol analysis

Accelerate design and integration of
new data-oriented wireless devices
with the Agilent E6900 wireless pro-
tocol analysis platform and protocol
application signaling tester. Live
network simulation at your bench
quickly delivers the insights that
help with ever-evolving standards,
increasingly complex protocol stacks,
and sophisticated embedded
applications.

Protocol applications for key
2.5G and 2.5G (in future, 3G) speed
design cycles while giving you confi-
dence in your protocol design and
data performance.

Test SMS and IP data with GSM
circuit switched and GPRS packet
switched data channels. Wireless
protocol analysis software adds
capability with advanced logging
and filtering.

See page 408.
www.agilent.com/find/e6900

Korean URL www.agilent.co.kr/find/products



New Products

Wireless Communications/Wireline and Optical Communications

E1966A 1xEV-DO Test Application

The first one-box manufacturing solution for testing 1xXEV-DO at high data rates.

 Supports all modulation modes with
packet data rates up to 2.4 Mbps

e Supports Test Application Protocol
(TAP) for RF test interface

« Easy firmware upgrade for existing
CDMA-capable 5515C test sets

Working in conjunction with the
E5515C wireless test set, the E1966A
1xEV-DO test application provides
complete testing of all 1xEV-DO high
data rates — ideal for mobile
manufacturers and developers and
designers of leading edge 1XEV-DO
wireless access terminals.

Traditional Chinese URL www.agilent.com.tw/find/products

The E1966A supports call
connection through the standardized
FTAP/RTAP over-the-air protocols;
at high data rates, these protocols
allow quick and efficient control of
the forward and reverse operation,
producing accurate parametric test
results.

Plus, new packet error rate
(PER) measurements provide
decreased test times, as much as
12 times faster than traditional
frame-based receiver quality
measurements.

Add test automation with the
E6564A Wireless Test Manager
software.

See page 395.
www.agilent.com/find/e1966a

OmniBER XM
Network Simulator

W=

Fast, accurate and thorough simulation
and testing of next generation
SONET/SDH.

e Comprehensive testing on all channels,
on all ports, simultaneously

» Measure BER and inject error/alarm
bursts

 Stimulate and measure switch times
and verify correct path connectivity

The Agilent OmniBER XM network
simulator replicates real network
conditions to truly stress next
generation SONET/SDH network
equipment, increasing the effective-
ness of system verification tests.
It uses multi-channel, multi-port,
parallel testing to validate existing
and new products to international
standards quickly and thoroughly.
Use the OmniBER XM to
generate a wide variety of real-life
network signals, incorporating mixed
payloads, errors and alarms, simulta-
neously on up to 192 channels in
each single OC-192/STM-64 port, or
on more channels spread across
multiple ports and test modules.

See page 455.
www.agilent.com/find/omniberxm

Simplified Chinese URL www.agilent.com.cn/find/products



New Products

Wireline and Optical Communications

OmniBER OTN
Comm Analyzer

Test next generation SONET/SDH/OTN
devices and equipment quickly and
accurately.

« Fully-integrated SONET/SDH and
OTN testing at all standard rates from
1.5 Mb/s to 43 Gb/s

 High-accuracy jitter tester for
SONET/SDH and ITU-T G.709 optical
channel rates up to 10.7 Gb/s

 Configurations to meet your specific
data rates and test requirements

The OmniBER OTN communications
performance analyzer offers a
powerful set of tools for testing
SONET/SDH/OTN at all SONET/SDH
line rates from 52 Mb/s to
0C-768¢/STM-256¢, plus the

ITU-T G.709 optical channel rates
0TU1/0TU2/0TU3 (2.66/10.71/

43 Gb/s).

With comprehensive error and
alarm generation, overhead access
with sequence generation and
capture, and jitter generation and
measurement, the OmniBER OTN is
particularly well suited to design and
verification test applications for next
generation SONET/SDH and G.709
OTN designs.

The system’s advances include
the ability to identify defects when
encapsulating Ethernet client signals
within GFP/LAPS and transporting
virtually concatenated payloads over
SONET/SDH.

See page 456.
www.agilent.com/comms/otn

English URL www.agilent.com/find/products

Network Analyzers

Complete tool sets for local and remote network troubleshooting.

» Comprehensive tools for data, mobile
and VolP network maintenance and
troubleshooting

Centralized troubleshooting of LAN and
WAN/ATM networks using Distributed
Network Analyzers and Network
Troubleshooting Center

Dispatched troubleshooting of LAN and
WAN/ATM networks using the “all
under one handle”” J6800A Network
Analyzer

The Agilent Network Analyzer family
lets you test all access technologies
with a single architecture. The key
benefit is full and uniform testing of
network and higher layers over any
supported LAN or WAN/ATM
technology up to 1 Gb/s, plus analysis
of technology-specific lower layers.

These systems are designed for
both dispatched and distributed
testing. Time synchronization of local
and remote analyzers provides the
means to deliver advanced quality of
service measurements, essential for
testing multi-service networks.

The Network Analyzer family
offers a variety of form factors,
including software only, single port
and dual port options.

See page 427.
www.agilent.com/comms/XPL

Korean URL www.agilent.co.kr/find/products



New Products

Wireline and Optical Communications

Storage Area
Network Tester

Quickly and easily characterize the per-
formance of complex SAN equipment.

e Modular, scalable, multi-user system
architecture

e Multi-port wire speed Fibre Channel
traffic generation and real time
measurement

» Comprehensive tools for SAN fabric
performance, conformance and stress
testing

Whether you need to characterize
the performance of Fibre Channel
SAN switch fabrics and SAN exten-
ders or integrate Fibre Channel
storage solutions, the Agilent SAN
test system provides the controlled
Fibre Channel traffic generation and
measurement environment necessary
for measuring the performance,
conformance and robustness of your
equipment.

The 1 or 2 Gb/s Fibre Channel
configurable ports can stimulate and
measure your system with a wide
range of traffic conditions, including
line speed data traffics, errors
conditions and disruptive port state
events. Simultaneous test of the data
plane, control plane and fabric
services help you analyze your system
under realistic traffic conditions.

See page 460.
www.agilent.com/find/santester

Traditional Chinese URL www.agilent.com.tw/find/products

81910A Photonic All-Parameter
Analyzer
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Analyze components with the most-accurate, high-speed all-parameter test

solution.

 Simultaneous measurement of insertion
loss, polarization dependent loss, group
delay and differential group delay

* Now 10 times faster with real-time
display of all four parameters

* New Jones Matrix function for more
comprehensive photonic vector
analysis

The original Agilent 81910A photonic
all-parameter analyzer introduced
thorough and instantaneous
measurements of all device properties
relevant to DWDM, simultaneously in
transmission and reflection.

For its newest release, the
Agilent 81910A offers higher mea-
surement speeds and more function-
ality, including a new real-time mode
that lets you observe all four device
parameters while adjusting or
processing the device. The 10x speed
improvement help cut design cycles
and boost manufacturing throughput.

The new Jones Matrix export
function enables in-depth analysis of
device properties by calculating
Eigenstates, 2nd order PMD,
polarization dependent wavelength
shift, impulse response and other
advanced parameters.

See page 371.
www.agilent.com/comms/allparameter

Simplified Chinese URL www.agilent.com.cn/find/products



New Products

Wireline and Optical Communications/Lightwave Measurements

86116B Optical/
Electrical Module
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The widest optical and electrical band-
widths available in a single module.

 Accurate analysis of 40 Gb/s waveforms

« Two measurement channels with
user-selectable bandwidths

 Optical FWHM of <7.4 ps, electrical
risetime of <4.4 ps

The Agilent 86116B module for the
Infiniium DCA represents one of the
fastest solutions available for mea-
suring high-speed communication
signals. With 65 GHz optical and

80 GHz electrical bandwidth, the
86116B gives optical/electrical
designers accurate view of signals
in devices under test.

The Infiniium DCA combines the
capabilities of a general-purpose
oscilloscope, a digital communica-
tions analyzer and a time domain
reflectometer. Its extensive modularity
lets you configure a solution to your
specific application needs.

www.agilent.com/comms/dca

English URL www.agilent.com/find/products

86118A & 86105B
DCA Modules

Precision high-speed waveform analysis
in a compact, lightweight package.

» 86118A: More than 70 GHz of
electrical bandwidth with high fidelity
time-domain response in a small
lightweight housing

» 86105B: Optical filter rate coverage for
multiple SONET/SDH/Fibre Channel
and Ethernet rates to 10 Gb/s

With over 70 GHz of electrical
bandwidth, the 86118A module for
the 86100 Infiniium DCA provides
the fastest channel performance
available today to minimize
attenuation of the signal spectrum
and maintain fast edge speeds. The
module’s sampling electronics are
located in a small, lightweight
housing that can be placed up to
2 meters away from the mainframe.
The Agilent 86105B lets you
perform transmitter compliance tests
of multiple technologies and line
rates with a single module. It's now
possible to characterize optical
transmission performance of all
SONET, Ethernet, and Fibre Channel
technologies, from 155 Mb/s through
to 10 Gb/s.

www.agilent.com/comms/dca

N1022A
Probe Adapter

Use the industry’s fastest high-speed
probes with the Agilent 86100 Infiniium
DCA.

 Easy-to-use high-performance adapter
enables wide bandwidth probing with
the Infiniilum DCA

» Works with Agilent 1130 or 1150 probe
series

Agilent InfiniiMax 1130 series of
high-performance active probes
simplify and significantly improve
the accuracy of waveform analysis of
high-speed electrical circuits. Now
you can use these probes, as well as
the Agilent 115x probe family, with
the 86100 Infiniium DCA series
sampling oscilloscopes.

The N1022A probe adapter
provides power, identification/
calibration, and a high-integrity signal
path between the DCA plug-in module
and the probe. The N1022A is directly
compatible with any of the 861xx,
8348x, and 5475x DCA plug-in
modules with electrical channel
bandwidths of 20 GHz or less and a
3.5 mm connector.

www.agilent.com/comms/dca

Korean URL www.agilent.co.kr/find/products
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Support Services
Fitness Program

The Agilent Fitness Program — Dedicated to Keeping your

Equipment in Peak Condition

Agilent provides a complete range of services to ensure
your instruments perform precisely to their original
design and purpose. Much like exercise and routine
check-ups keep your body healthy, our Equipment Fitness
program includes regular calibration and maintenance
that keep your equipment reliable and accurate. While
you focus on your business, Agilent concentrates on
maintaining the strength of your instruments.

From start to finish, the Agilent Fitness Program
will ensure your equipment is in peak condition.

Agilent Equipment Fitness Program Elements

i

Calibration Services (page 23) — Measurement confidence is assured
with our Fast-Track, Selective and Inclusive Agilent Calibration services.
On-site services, such as VOSCAL, are provided for added convenience.

* Measurement accuracy
* Successful audits
* Assured performance

Warranty & Repair Services (page 28) — With our expertise and worldwide
capability, Agilent can ensure your equipment is in the game at all times.

* Peace-of-mind
* Ongoing performance
* Reduced risk

System Uptime Solutions (page 29) - Agilent Advantage System Uptime
Solutions provides test systems with peak levels of endurance and uptime.

* Uptime assurance
* Proactive coverage
* Balance uptime & cost

Equipment Management Solution (page 27) — Understand your equipment pools

with our suite of asset management tools and services.

* Reduced downtime
* Higher production
* Decreased cost of ownership

Professional Consulting Solutions (page 33) — Customized solutions designed and

delivered by experts that know what it takes to win.

* Expert knowledge
e Tailored solution
* Partner in success

Engineering Services (page 30) — Develop your team into star performers

with the utmost in equipment knowledge and utilization.

* Optimized equipment utilization
» Efficiency
e Quick start

Service and Support on the Web:

Web Tools for Services:

Access the most up-to-date information on services and
support online: www.agilent.com/find/tm_services

* Warranty status

¢ Calibration and repair service status

* Calibration due dates

* Electronic calibration certificates

* Log instrument service requests

English URL www.agilent.com/find/products

New in Support Services for 2003

Re-energizing Calibration:

Agilent’s new portfolio of calibration services provides a
flexible, more affordable approach while still offering
the quality, depth and thoroughness you are accustomed
to receiving from Agilent. These calibration services are
designed to help equipment managers and coordinators
lower instrument maintenance costs with a modular
ordering structure. Calibration and adjustments can
now be ordered and purchased separately. You only pay
for the individual testing, adjustments and compliance
levels you need. The new calibration pricing lowers the
entry price and makes our high quality calibration
services available to a wider market. Agilent is the only
company to offer this level of affordable and comprehen-
sive, calibration services on a worldwide scale.

Korean URL www.agilent.co.kr/find/products



Support Services
Calibration

Agilent Calibration — the New Flexible Calibration Service for

your Electronic Equipment

¢ Cost-effective, affordable route to peak performance

« New modular approach addresses your calibration needs
* Thorough calibration services with a range of options
 Highest level of accreditations available

« Services offered for Agilent and other vendors’ equipment

Why Calibrate?

In today’s competitive environment, confidence that your
test and measurement equipment is producing accurate
results is of the utmost importance. An effective
calibration ensures that instruments are in-specification,
and can therefore reduce cost-per-device and improve
return-on-assets. Poorly calibrated instruments may give
incorrect information about tested products, and could
lead to the belief that either bad products are passing the
tests (potentially increasing warranty costs) or that good
products are failing (which will incur unnecessary
rework and “no fault found costs”).

Choosing a Calibration Provider:

Suddenly, the calibration of equipment is no longer a
simple engineering issue, left to the decision of the
technicians. Finance and procurement personnel are
understandably becoming involved in the decisions of
“who” and “how much”? This choice needs to be based on
capability, experience, accuracy and service and not just
price — a cheaper supplier may not be able to meet your
requirements, costing you more in the long run. Quite
simply, if you rely on the results of your test and mea-
surement equipment, you have to have complete confi-
dence that they are true and accurate. And who better to

Calibration Services at a Glance:

,"

ensure that your test and measurement instruments are
accurate and in “peak fitness” than the world’s leading
manufacturer.

Trust Agilent to get your equipment in peak
condition and put you in a winning position

Agilent Calibration combines the rigor and thoroughness
of our high quality calibration process with the flexibility
of a modular approach - enabling cost savings while
ensuring equipment is maintained at the highest level.
With Agilent Calibration you can choose the package that
best meets your needs and be confident in your testing
quality.

Calibration Services Description Key Benefit Advantages
Fast-Track You pre-approve charges for adjustments, Speed * Fast Service with no approval delays
if they're required * Adjustments only charged when instrument is out of
specification
Selective You select whether to have adjustments Flexibility * Full control over adjustments
performed * Adjust or no adjust choices made by you, if and when
instrument is out of specification
Inclusive One single price for calibration, all necessary Peace of mind * Inclusive price means no extra costs for adjustments
adjustments included. (Includes our IS0 17025, +» Good value if a lot of equipment will require adjustment
7540, Accredited Cal Services)
On-site: A fully operational, high quality Minimal downtime * Reduces the need for spares or rental equipment
VOSCAL calibration laboratory on your site * Reduced risk — no shipping damage
Non-Agilent Reliable, quality calibration for Convenience * One stop shop, without compromising quality
Instruments your non-Agilent instruments « Simplify vendor management, reduce admin costs

Traditional Chinese URL www.agilent.com.tw/find/products

Simplified Chinese URL www.agilent.com.cn/find/products



Support Services
Calibration (cont.)

* Allows you to select the specific
service you need upfront

* Minimal hassle, interaction and
turn-around-time

Fast-Track

Agilent Fast-Track Calibration is the
right choice for equipment that is in
generally good condition (eg calibrat-
ed consistently by Agilent in the
past). In these instances, Fast-Track
is the lowest cost calibration option.
It also gives you a faster turnaround
time than calibrations requiring
notification.

Fast-Track Features

* Instruments received in specifica-
tion will be shipped with full data

* Pre-select how you would like us to
handle instruments that are
received out-of-specification

* Pre-approve adjustment costs to
enable fast processing and return
of your instrument

Fast-Track Benefits

* Time and money savings — most
economical price with all decisions
made upfront

Fast-Track Options:

Service What you Receive Key Differences

This instrument will be returned in the as-received condition
with this service

Fast-Track « Agilent Calibration Certificate
« As-received data report

« Calibration labels and seals

Fast-Track with Post-adjustment data only with this service

Adjust Option

« Agilent Calibration Certificate

« Calibration labels and seals

« Adjustments to return this instrument to within specification
« Post-adjustment data report

Fast-Track with Pre and post-adjustment data only with this service

Adjust Plus Option

« Agilent Calibration Certificate

« Calibration labels and seals

« As-received data report

« Adjustments to return this instrument to within specification
* Post-adjustment data report

Be Aware of your Calibration Interval

Most reputable test & measurement equipment manufacturers provide a recommended calibration interval for their
applicable test equipment. This interval is usually provided in the calibration section of the owners manual or other
documentation. Calibration intervals are typically based on such things as mean drift rates for the various compo-
nents within the instrument. Great emphasis is placed on developing designs that demonstrate minimal drift; how-
ever, drift is a factor that can’t be eliminated altogether, which is the reason that periodic calibration is necessary.

Selective Benefits Selective Features

Selective:

* Control - you decide what parame-
ters are adjusted or repaired

* Scalability — you pay only for the
service you need

* Savings - If you decide the adjust-
ment is not critical to your testing
needs

Agilent selective calibration is our
most flexible service. You select
whether to have adjustments per-
formed after the out-of-specification
condition has been identified. You
can save money if the failed parame-
ter is not one that is critical to your
testing needs.

Selective Options:

¢ Instruments received in-specifica-
tion will be shipped with full data

* Decide case-by-case whether you
want adjustments carried out for
instruments not in-specification

* Approve adjustment costs for those
items you want adjusted. Others will
be returned still out-of-specification

Service What you Receive

Key Differences

Selective « Agilent Calibration Certificate
« As-received data report

« Calibration labels and seals

You decide to not adjust equipment —instrument is returned
in the as-received condition

Selective with
Adjust Plus Option

« Agilent Calibration Certificate

« As-received data report

« Calibration labels and seals

« Adjustments to return this instrument to within specification
* Post-adjustment data report

Post-adjustment data report included in this service
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Calibration (cont.)

Inclusive: Inclusive Calibration Benefits Inclusive Calibration Features

Agilent Inclusive Calibration is a * Certainty — inclusive price means * Instruments received in-specifica-
fixed price calibration service. This no extra costs (unless repairs are tion will be shipped with full data
choice may be ideal if your equipment required) * Instruments received out of specifi-
is worse than average. The pricing * Ease of doing business — no exper- cation will be adjusted and shipped
for Inclusive includes an “average” tise or ordering criteria necessary with post-adjustment data
adjustment cost in the per unit price. = * Custom calibration - receive the

The Agilent Inclusive option also level of cal your business needs

includes our advanced standards (ie 17025 etc)

compliant services — 17025, Z540
and Accredited Calibration.

Inclusive Calibration Options:

Service What you Receive Key Differences
Inclusive « Agilent Calibration Certificate One data report only
« Calibration labels and seals
No Adjustment required: 3

« As-received data report
Adjustment required:
« As shipped data report

Agilent « Agilent Calibration Certificate Both as received and as shipped data reports included
Calibration « Calibration labels and seals
Plus « As-received data report
« As shipped data report
7540 » ANSI/NCSL 2540 compliant Calibration Certificate Meets Z540 standards
Calibration « As-received data report

« Calibration labels and seals

* ANXINCSL Z540 compliant measurement uncertainty and/or
Test Accuracy Ratio report

« Post-adjustment data report (if required)

17025 + 180 17025 compliant Calibration Certificate Meets 17025 standards
Calibration « As-received data report

« Calibration labels and seals

+ 180 17025 compliant full measurement uncertainty report

If adjustments required:

* Notification of adjustment of parameters within guardbands

« Adjustments to return the instruments to within guardbanded

specification
* Post-adjustment data report

Accredited Calibration Meets accrediting agency standards

Calibration Hot Tip:

Adjustment — Only for the Qualified Technician!

Adjustments made to an instrument to rectify an out-of-tolerance situation
and allow a successful calibration need to be done by qualified, technical
personnel. Adjustments are often made to a single element of the instrument’s
design, but may affect other elements as well. A qualified calibration expert
not only knows how to properly adjust a test point, but also knows that
thorough testing before and after any adjustments is critical to ensure the
measurement integrity of the instrument.
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26 B Volume On-site Calibration

Why Send your Equipment Away for
Calibration —When Calibration can

Come to You?

Agilent’s Volume On-site
Calibration (VOSCAL)

Agilent’s Volume On-site Calibration
(VOSCAL) service offers a fully
operational, high quality calibration
laboratory on your site, complete
with high-specification systems and
automation. VOSCAL keeps your
equipment operating at optimum
performance levels and accuracy
while ensuring it is available for use
virtually 100% of the time. With
VOSCAL, some or all of your test
equipment can be calibrated at your
site at the time most convenient for
you. Depending upon the size of
your instrument base and other
constraints, calibration can be
performed in a single visit or over
several. VOSCAL is ideal for
companies with several hundred
electronic test instruments from a
wide variety of technologies, tight
production schedules and very little
time available to utilize typical return-
to-bench services for calibration.

An Agilent VOSCAL Project
Manager will plan the entire event,
meeting with your representatives to
gain an understanding of which test
systems are most critical to your
production or development processes
and build a project calibration sched-
ule to suit. VOSCAL teams use the
same automated testing procedures
and equipment as Agilent Service

English URL www.agilent.com/find/products

Centers. This ensures there is no
difference in the quality of calibration.
A VOSCAL team leader will be on-
site each day for the duration of the
VOSCAL service. This level of plan-
ning and management ensures that
most instruments are calibrated
within four hours.

Benefits:

* Improved production — maximize
uptime

* Convenience - calibrate your entire
inventory at a single or multiple visits

* Reduced risk — eliminate shipping
damage

* Lower costs — reduce cost of
logistics, transport and rental
and/or purchase of spares

Features:

* A fully operational, high quality
calibration laboratory on your site,
complete with high-specification
systems and automation
Calibration performed by a team of
specialist engineers, using industry
standard tools and processes

* Your project management through-
out the operation

Reduced equipment downtimes
Convenience of a single supplier
reduces the need for spares or
rental equipment

Expert calibration delivered by the
world’s Test & Measurement
market leader

Calibration
Services for Non-
Agilent Products

Single Vendor Solutions:

Agilent provides expert calibration
for all of your equipment — Agilent
and non-Agilent instruments alike.
By choosing Agilent as your single-
vendor calibration solution, you will
have the peace of mind that comes
with the convenience, efficiency, and
cost savings of Agilent’s services.

Benefits:

* Convenience — Agilent provides
high quality and comprehensive
calibration for both Agilent and
non-Agilent products. Our single
vendor services provide you with
the convenience of a one-stop
shop, without compromising
quality

Efficiency — Choosing Agilent cali-
bration can have a swift and direct
impact on your bottom line. High
performing equipment eradicates
mistakes and saves time. These
improvements will have tangible
effects on your profitability

Cost reduction — Engaging Agilent
as your single vendor for both
Agilent and non-Agilent services
can help you save administration
costs by striving for a reduction in
the number of vendors you engage

Features:

* Calibration capability on over 9000
non-Agilent products

* Tests all measurement functions

* Compares performance against
significantly higher standards

* Provides clear documentation
showing instrument performance
following calibration

* Available for VOSCAL (On-site
calibration service) and Return-to-
Agilent calibration services

Korean URL www.agilent.co.kr/find/products
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Agilent EQuipment Management Solution — Turn Information

Into Action

The Agilent Technologies Equipment Management
Solution is a suite of tools and services created specifi-
cally to help you manage your test and measurement
equipment. It provides a complete, accurate picture of all
assets in your test environment.

With Equipment Management, you will know:
* precisely what equipment you have
* where it is
* how it is being used
* when it was last calibrated
* when it’s due for maintenance
* when you need additional equipment and when you don’t

Benefits:

* Reduced downtime - efficient calibration and repair
management minimizes unplanned downtime

* Higher production — improved asset utilization increases
throughput

* Reduced costs — through simplified administration

Features:

* Complete solution — with methods, tools and services —
reduces risk of hidden costs

 Flexible presentation formats allow information to be
presented in various ways
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* Flexible reporting locally and via an Intranet means
information can be shared where and when it’s needed

¢ Electronic link with Agilent maintenance management
systems reduces the effort required for data updates

* Centralized testing and inventory records simplify
audits and administration

¢ Microsoft™ Windows™ 95/98/NT™/2000-based appli-
cation greatly reduces learning curves

Visualize and Control your Test Environment

The Agilent Technologies Equipment Management
Solution combines Agilent’s equipment management
expertise with powerful tools to help you visualize
and control your test environment. You use a familiar
Microsoft Windows interface to view all available test
assets in your enterprise, including all owned, leased
and rented equipment. Now you can know when new
equipment is truly justified, and when it is not.

With simple menu selections, you can display
equipment records, track assets, evaluate usage,
and generate reports using flexible reporting tools.
Using your company’s intranet, you can distribute
information to anyone who needs it. You also have
access to the Agilent Technologies Service Center via
the Internet, so you can check job status and get daily
work-in-progress information.

Simplified Chinese URL www.agilent.com.cn/find/products
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Support Services
Repair and Warranty

With Agilent Services you are in Safe Hands

Agilent Repair and Warranty Information:

Global Warranty

Agilent Technologies provides an excellent factory
warranty with all of its test and measurement
equipment. It provides the peace-of-mind that today’s
high-tech industry requires.

Benefits:

* Peace of mind - your investment is protected by
Agilent’s global reach in more than 100 countries
(either directly or through distributors)

* Convenience - the warranty gives you standard
coverage for the country in which the product is in use,
eliminating the need to ship equipment back to the
country of purchase

Features:

* Multi-national customers receive trouble-free warranty
assistance around the world

* Agilent’s global support network

e Agilent instrument prices include worldwide warranty
coverage

Repair

Agilent’s repair technicians are the winning team - fully
trained in the latest technologies and with access to the
latest automated test verification systems for quality
assurance. Our services are available at over 40 different
customer service centers located around the globe.

English URL www.agilent.com/find/products

Benefits:

* Reduced risk — through faster instrument turn-around

* Accuracy — OEM design and manufacturing knowledge
means getting it right the first time

* Reassurance - greater confidence in measurement
integrity

Features:

* Agilent recommended parts

* Agilent trained technicians

* Latest automated verification systems for quality
assurance

* Scheduling tools to meet delivery commitments

Repair — Purchasing Options

Up-front Repair Plans

* Best Economy

* Purchased at time of hardware

* Coverage of repair costs for up to five years

Repair Services Plans

* Savings over per-incident service

* Available any time after the warranty period

* Coverage of needed repairs for single or multiple years

Pre-Incident Repair Service

* Flexible, cost-effective solution

* Available at any time after the warranty period
* As needed service

Korean URL www.agilent.co.kr/find/products
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Advantage System Uptime Solutions

Advantage System Uptime Solutions

Agilent Advantage System Uptime Solutions are a family
of test system support packages designed to balance your
uptime and budgetary requirements.

Choose from three different service levels (below)
that offer a range of coverage options, response time
guarantees, system restoration goals and on-site or
remote delivery models.

Products & Services

« Agilent Advantage 3-Star Solutions
Provides the quality system support you need in a
cost-effective package

« Agilent Advantage 4-Star Solutions
Delivers preventative strategies and recovery services
to keep your system up and running

« Agilent Advantage 5-Star Solutions
Provides round-the-clock coverage for your mission
critical test systems

For more details on the Agilent Advantage System Support Program, visit:
www.agilent.com/find/system_uptime i

Agibant L S Agilar 5-Skar
ok k
—
™ 2 U
o e ———
S i
oo s
e o
il
r—— e
AR (R )
= ot B What is a System?
Y r— kg g
AR i '-.q
- CTEE=T] A Test System is a control or measuring device com-
T posed of multiple instruments that are designed to
B o Ny work together to provide a test solution — often in mis-
I sion critical applications. Typically, a test system is a
large, complex fixture requiring specialized repair and
calibration requirements that do not lend themselves to
Maximizing your Return on Investment for a Return-to-Agilent mode of service. Agilent has a num-
System Purchases: ber of System Uptime Services designed to achieve your

service needs on your Test System.
Purchasing a new test system can improve your opera-
tional efficiency and speed up your manufacturing
process. Protecting that improvement with the right
support package is critical to ensure you get maximum
value for your equipment purchase.

Managing Test Costs in Economic Downturns:

Today’s business environment requires stringent cost
control. Some manufacturers cut costs by reducing or
eliminating system support agreements. This decision
may not produce the cost reductions hoped for, and
may significantly increase costs over the life of the test
system. When unplanned downtime occurs, you may
pay more for repairs in one instance than the entire
cost of a system support package.
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Education and Consulting Services

Engineering Services

Services that Complement the Utilization of your Equipment

e Getup and running quickly

* Optimize your equipment performance and utilization

» Maintain your competitive edge

« Expert coaching to enhance your application

As a technical professional you understand that having
the right information at the right time can pay for itself
many times over. Agilent offers a flexible range of
engineering services specifically designed to help you
optimize the use of your Agilent equipment. We can help
you get started with your new instrument and provide
continued assistance with the optimization of your existing
instruments, or provide specific training based on your
specialized requirements. These services can be provided
in a variety of ways: face to face, at your site, remote (via
phone and web collaboration), or self guided tutorial.

Start-up Assistance

Product Services

Education and Training

Application Services

Helps you get up and running
with your test equipment as
quickly as possible in your
local environment

Provides continued engineering
support for best optimization
of your instrument

and keeps you abreast of
emerging technologies

Increases product expertise

Combines your knowledge with
our expertise to enable you to
meet your application goals

Provided remotely or at your site

Provided at your site

Customized to your application or specific needs

Engineering Services

Our Engineering Services are for
customers who are under constant
and growing pressure to reduce time
to market, time to volume and
manufacturing cycle time and to
improve profit margins. Agilent offers
a spectrum of services that are
adaptable to widely varying customer
environments and situations.

Types of Services Available:

* One-to-one instruction in product
operation, specific to your application

* Application development and
implementation

* Assistance with building a test
system

* Interfacing instruments and
workstations

* Software design and development

* Setting up, installing and
initializing new systems

* Customizing measurement systems
for your environment

* System and test-code optimization

* Specialized measurement
troubleshooting

To learn more about Agilent’s
engineering services, go to:
www.agilent.com/find/consulting

English URL www.agilent.com/find/products

Education

Education is an investment in
people: well-trained engineers solve
problems more effectively and
efficiently, ultimately making them
more successful in their jobs. Agilent
courses are designed for managers,
engineers, and technicians who

need to keep abreast of the latest
technologies, techniques, and
product developments. To best meet
your needs and maximize the benefit
of your education and training
investment, Agilent offers several
education options.

Dedicated Courses

With Agilent’s dedicated training, we
bring our courses to your site and
train your staff using your hardware
or ours. This alternative can be very
cost effective if you have multiple
students requiring the same training,
because it eliminates travel time and
expense. Additionally, dedicated
courses allow for private discussion
to address your company-specific
questions.

Customized Dedicated Courses
Ask us to design a custom course
to be offered at your site. You can
combine topics from multiple
courses, add topics of specific
interest, or streamline the class by
eliminating topics that do not
pertain to your situation.

Standard Curricula

Agilent offers accelerated curricula
for getting newly hired engineers
and technicians up to speed quickly,
and for experienced engineers and
technicians who are changing jobs
or who need a refresher. We can
customize the curricula to meet
your specific business needs.

To learn more about Agilent’s
education services, go to:
www.agilent.com/find/education
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Education and Consulting Services

Expert Test and Measurement Training = Faster Productivity =

Improved Profits

A well-trained engineer solves
problems more effectively and
efficiently. That means you can get
your products to market faster, which
improves your profitability. With the
Agilent Accelerated Education
Curriculum, your engineers become
productive fast, as Agilent’s global
experts share their real-world test
and measurement expertise. Your
investment in an accelerated
curriculum will pay for itself quickly
as you jump-start your employees’
productivity.

Who can Benefit from
Accelerated Education?

New Hires

Yesterday, engineers learned theory in
engineering school, then honed their
real-world expertise with on-the-job
training. With today’s intense
competitive challenges and rapidly
evolving technologies, you cannot
afford the luxury of on-the-job training.
You need your newly hired engineers
to be productive immediately. The
Agilent Accelerated Education
Curriculum quickly gives your new
hires the test and measurement
expertise they need, so they become
valuable contributors faster.

Experienced Engineers

With today’s rapid and dramatic
changes in technology, your
employees’ skills can get out of date
quickly. The Agilent Accelerated
Education Curriculum gives your
seasoned engineers a fast refresher
in the latest test and measurement
technologies and techniques.
Increase your confidence in your
product development schedules by
keeping your engineers abreast of
emerging technologies and keeping
their skills current.

Traditional Chinese URL www.agilent.com.tw/find/products
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Flexible, Convenient, and
Cost-Effective

The Agilent Accelerated Education
Curriculum offers specific training to
meet your organization’s needs and
delivers it in a format that works
best for you.

Standard and Custom Curricula —
Choose from our standard
curricula or combine courses from
Agilent’s extensive class catalog
(covering a wide variety of subjects
in measurement fundamentals,
technology training, product
operation training, and application
training) to create a tailored
curriculum to meet your
employees’ needs.

Flexible Delivery Options —

Accelerated courses can be delivered

in a choice of formats.

» Face-to-face sessions at your site
or ours

* On-demand eLearning modules
available over the Internet (limited
classes available in this format)

Cost-Effective Training —

Managing your company’s test and
measurement training needs in-
house means investing resources in
course development, curriculum
management, instructors, materials,
equipment, etc. Now you can focus
on your core competencies and take
advantage of the cost-effective classes
offered by test and measurement
experts through the Agilent
Accelerated Education Curriculum.

Why Agilent?

When you choose the Agilent
Accelerated Education Curriculum,
you get more than a training package.
You get a reliable, experienced
partner committed to your success.
Agilent is a global leader in the test
and measurement industry that
trains thousands of students each
year.
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Education and Consulting Services

Select the Curriculum that Meets Your Needs

You'll save money when you select an entire curriculum compared to signing up for individual classes. Curricula are
carefully designed to provide your employees with the real-world, market-tuned measurement expertise they need to
thrive in today’s fastchanging environment.

Test and Measurement Fundamentals Curriculum (7250B-500)
Course Module Description

Metrology Basics 1 Learn about the science of measurement. This course covers measurement process, classification
of standards, the Sl units system, laboratory calibration needs, traceability, standards bodies’
requirements, interpreting calibration results and how calibration affects measurements.

Measurement Uncertainties 2 Learn how to perform measurement uncertainty analysis. This course covers terms and definitions
used in CIPM and IS0 uncertainty calculations; identification of errors in microwave parameters;
and the mathematical summation of total measurement uncertainty.

Measurement Automation 3 Learn the fundamentals of measurement automation: what it is, features and benefits, basic elements
of an automated system. Includes an introduction to the computers and computer languages and
common bus interfaces used in automated systems.

Measurement Process 4 Learn about measurement process, instrument performance, measurement variation, measurement
Fundamentals process capability, types of measurement errors, methods to estimate measurement errors.

RF and Microwave Fundamentals Curriculum (7250B-600)
Course Module Description

Cable and Connector Care 1 Gain an understanding of connector care fundamentals. This course covers requirements for effective
connections; benefits and proper use of connectors; and common connector types and specifications.

Spectrum Analysis 2 Learn the theoretical fundamentals and gain experience doing practical spectrum analysis
measurements on 856x, 859x or ESA series spectrum analyzers. In this class we will discuss dynamic
range considerations and how to evaluate measurement accuracy.

Network Analysis Basics 3 Learn the theoretical fundamentals and gain experience performing practical network analysis
measurements. Learn the major sources of errors in microwave measurements and their impact on
measurement uncertainty.

Noise Figure Measurements 4 Learn the principles of noise figure measurements and how to maximize performance of your Agilent
NFA-series noise figure analyzer for your application. Learn how to avoid measurement errors and
quantify uncertainties.

Signal Generator and 5 This course includes theory and practical examples to help you understand the basics of signal

Source Basics generators and their applications in analog and digitally modulated systems.

Transmission Line 6 Transmission line concepts form the basis for understanding RF and microwave technology.

Fundamentals Understand the need for transmission lines and the complexities of dealing with high-frequency
systems.

Power Measurement 7 Learn RF and microwave power measurement principles including why and how to make power

Basics measurements. Learn about different sensor types and measurement approaches. Understand

power transfer and insertion loss.

Understanding Optical Transmitters and Receivers and Their Characterizations (7250B-400)

Course Module Description

Understanding Lightwave 1 Learn how and why optical devices and networks operate. This course is for engineers who already
Technology understand optical basics and want to advance their understanding of optically based systems.
Understanding DWDM 2 Gain an understanding of optical DWDM devices and how to test them for optimal performance.

This course covers DWDM-enabling devices and their role in DWDM networks, performance
requirements, specifications and the methods and equipment used to test them.

Understanding Optical 3 Learn techniques for testing the performance of optical passive components. This course covers
Passive Device component operation, specific test techniques and ways to automate testing.

Characterization

Understanding and 4 Learn how to test the latest optical devices. This course covers transmitters; electrical-to-optical (E/0)
Characterizing Optical conversion; modulators and receivers; and optical-to-electrical (0/E) conversion.

Transmitters and Receivers
For more information about Agilent's flexible, focused education and training options go to http://www.agilent.com/find/accelerated_education
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Professional Consulting Solutions

Designing and Implementing Solutions that Address
Technological Challenges and Improve Business Results

« Improve product lifecycle

» Resolve critical day to day challenges
e Optimize test strategy

« Minimize cost of ownership

We recognize that as a manager in an
R&D or manufacturing environment
you have responsibility for meeting
or exceeding your business goals in
the most cost effective and customer
focused way.

Agilent Technologies is the
world’s leading designer and
manufacturer of measurement,
electronic and optical equipment.

As a result, Agilent has built a wealth
of knowledge, tools and experience
and our professional services can
help you overcome obstacles in the
R&D and manufacturing environment
to achieve the best results.

Building Solutions to Meet Your Needs

Access to industry experts that provide clear insights into critical issues, root causes, and
operational gaps, which result in recommendations for practical implementation and will drive improvements
in quality, cycle time and cost.

Product Lifecycle R&D & Manufacturing Test Strategy Asset Utilization
Management Productivity Optimization
Improve the ability to Enhance R&D, New Product Improve the ability to assess, Minimize the cost of
manage all phases of the Introduction and select and optimize the ownership for test assets
product lifecycle in order Manufacturing processes right test strategy and while ensuring the latest
to repeatedly meet time to to reduce the time to implementation to meet test technology is available
market, time to volume, resolve critical day to day evolving business needs and fully utilized to achieve
price and quality goals problems which impact time to market and time
time to market to volume goals
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Channel Partners
Partnering for Success

Agilent Alliances Give you a Competitive Edge

Agilent has alliances with other com-
panies to provide you with the best
possible solutions for accelerating
your new products to market and
improving your manufacturing effi-
ciency. Whether they are providing
fixtures, software programs, total
solutions, or even full integration
services for your manufacturing line,
our channel partners’ strengths
complement Agilent’s products and
services to give you solutions that
make you more competitive.

Agilent channel partners include
value-added resellers, independent
solutions suppliers, systems integra-
tors, among others, who are experts
in certain application areas. These
companies typically use Agilent
instruments as building blocks and
add their own application-specific
hardware, software or system
integration capabilities to create
solutions that solve your particular
business problems. Through our
partnership, we dramatically expand
the breadth and quality of our
solutions and shorten the time it
takes us to deliver them to you.

English URL www.agilent.com/find/products

Application Areas

Agilent channel partners offer

solutions in the following general

application areas:

* Component test

* Manufacturing test

 Signal analysis

* Frequency spectrum monitoring
and management

* Antenna test

* Design verification and
conformance test

* Mechanical functional test

* RF and microwave semiconductor
test

* Process monitoring and control

* Additional application areas

The availability of Agilent channel
partners and their areas of applica-
tions expertise vary by country. To

obtain the name and telephone num-
ber of a channel partner for a specif-
ic application, or in other application

areas not listed above, please visit
www.agilent.com/find/tmpartners or

contact the Agilent representative in

your area. Please refer to the Local
Assistance section on page 481.

Join a World-Class Team

To better respond to customers’
rapidly evolving needs for complex
technologies and more complete
solutions, Agilent Technologies
frequently forms alliances with other
companies. By working with select
value-added resellers, original equip-
ment manufacturers, systems inte-
grators, and independent hardware
and software vendors who have
specific vertical marketing expertise,
we can help provide customers with
the best possible solutions for their
applications. Combining our partners’
strengths in products, services, and
vertical markets with high-quality
Agilent products, services and
worldwide support results in a
win/win/win for our customers, our
partners and for Agilent.

Agilent’s Test and Measurement
Channel Partner Program offers you
a wide variety of benefits designed to
help you build your sales of Agilent
solutions and increase your profits.
Depending on the type of agreement
you sign, Agilent offers programs for
cooperative selling, local marketing
support and Agilent-internal promo-
tions of your solutions. Agilent
also provides technical training/
assistance and financial benefits.

Program Qualifications

Please visit
www.agilent.com/find/tmpartners to
learn more about the Channel
Partner Program and how to apply,
or contact the Agilent representative
in your area.
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Oscilloscopes

Overview

Accelerate Your Troubleshooting

Agilent oscilloscopes are designed to help
you accelerate the troubleshooting process.
Based on input from customers around the
world, Agilent has engineered features and
unique capabilities that will enable you to
keep pace with the rapid changes in
technology, yet are easier to use than most
competitive products. The result is you
spend more time troubleshooting your
design and less time fighting your
oscilloscope.

Real-time oscilloscopes with bandwidths
from 60 MHz to 6 GHz

Sampling oscilloscopes with bandwidths
up to 80 GHz

Unique mixed signal scopes with inte-
grated oscilloscope and logic analysis
features

MegaZoom technology for fast and deep
memory all the time

High-definition displays with nearly
twice the normal horizontal resolution

Agilent Offers a Wide Range of Oscilloscopes for Use in the Lab, Benchtop, Field, and Classroom

Mixed Signal Portable Infiniium Infiniium Infiniium DCA
Pages 4044 Pages 48 —50 General-Purpose High-Performance Pages 54 — 56
Pages 4547 Pages 51-53
Bandwidth 60 MHzto 1 GHz 60 to 500 MHz 600 MHz to 2.25 GHz 2.5and 6 GHz 31080 GHz
Channels 2+16and4+16 2and 4 2and4 4 Uptod
Sampling Speed Upto 4 GSa/s 200 MSa/sand 2 GSa/s  Upto4 GSa/s 20 GSa/s 40 KSa/s sequential
Memory Upto16 M Upto8M Upto16 M Up to 1 M (all sample rates) 4K
Upto 32 M (<2 GSa/s)

Description A 16-channel timing Low-cost scopes forthe  Lab scopes with Performance for deployment ~ Modular high-speed

analyzeris seamlessly
integrated into a
full-featured scope for
debugging complex

lab, the field, or the
classroom with

high-definition display,

flexible triggering, and

unmatched usability
and MegaZoom
deep memory.

of state-of-the-art
technologies with Infiniium’s
Windows®—based interface
and InfiniiMax probes.

scopes that also
function as digital
communications
analyzers and offer

mixed signal designs. MegaZoom deep

memory technology.

TDR capabilities.

English URL www.agilent.com/find/products Korean URL www.agilent.co.kr/find/products



Oscilloscopes

MegaZoom Deep Memory

» Zoom in quickly on critical signals

« Eliminate performance problems with first generation
deep memory

* Forget the hassle of manually resetting memory

S
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Using Agilent’s MegaZoom deep memory, a mixed signal scope captures a full
cycle of the device’s operation and displays the time-aligned signals. The FFT is
visible on the yellow trace.

Fast and Deep Memory All The Time

What’s so great about Agilent’s patented deep memory? MegaZoom
gives you memory that is simultaneously fast and deep all the time,
unlike first generation deep memory oscilloscopes.

First generation deep memory oscilloscopes make you select a
memory depth before acquiring any waveform data. Memory depth
is not set to maximum all the time because the scope’s response to
user input and waveform update rate slows down as memory is
increased. Consequently the re-arm and waveform processing time
between acquisition cycles may be many orders of magnitude larger
than the acquisition time needed to detect glitches. As a result, you
can miss the very problems you are trying to detect.

When operating with a first generation deep memory scope,
users must estimate how much memory they are going to need for a
particular measurement — and if they are wrong they have to reset
the memory and restart the measurement. This can be a very time-
consuming process. In contrast, because MegaZoom deep memory is
always available, you simply gather the waveform and then pan and
zoom to observe the fine details of your critical signals.

Traditional Chinese URL www.agilent.com.tw/find/products

Zooming in by a factor of 200,000:1 brings the rise time of the SDRAM clock into
view.

The MegaZoom technology is based upon a custom processor
that controls the flow of data into acquisition memory and rapid
post-processing for display and measurements. The MegaZoom
processor operates at the full speed of the scope’s A/D. Processing
the data in the MegaZoom greatly reduces the amount of data trans-
ferred to the scope’s CPU, for post-processing. MegaZoom substan-
tially increases the waveform update rate and front-panel
responsiveness of Agilent’s deep memory scopes, making these
scopes better suited to working on today’s complex digital-based
designs.

Simplified Chinese URL www.agilent.com.cn/find/products

MegaZoom



5483xD
5464xD
5462xD

Oscilloscopes

Mixed Signal Oscilloscopes

» Choose from bandwidths ranging from 60 MHz to 1 GHz

 View 18 to 20 time-aligned scope and timing channels
simultaneously

Troubleshoot mixed analog and digital designs with responsive
MegaZoom deep memory

Reveal subtle details that the typical scope won’t show with a
patented high-resolution display

Take advantage of standard serial triggering including I°C, SPI,
CAN frame, LIN and USB frame
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MegaZoom allows you to capture a full cycle of a device’s operation while
maintaining the ability to resolve fine details.

Seamless Integration of Scope and Timing
Channels

More Channels, More Memory, More Triggering

With the increasing digital content in today’s designs, it is often dif-
ficult to capture enough channels simultaneously with a traditional
2 or 4 channel scope. To further complicate matters, the analog and
digital sides are often operating at drastically different speeds.

Now you can capture, display, and analyze a variety of signals
in one acquisition on one instrument screen, helping you narrow in
more quickly on tough design problems. With mixed signal scopes, a
16-channel timing analyzer is seamlessly integrated into a full-
featured scope. It’s now easy to measure a combination of signal
types and speeds all at once, including slow analog slow analog, fast
digital, or baseband RF.

English URL www.agilent.com/find/products

-

Using a scope without logic channels instead of an Agilent MSO
is like using a slide rule when you could have a calculator!

A high-resolution, analog-like display with 32-shades of gray helps you easily
identify waveform irregularities (Agilent 54600 Series only).

MegaZoom Memory

MegaZoom memory technology is fast and deep, so you can capture
a full cycle of your device’s operation with the resolution needed to
view critical intervals of the highest speed signals. MegaZoom is
available at all times and does not require a special operating mode.

Korean URL www.agilent.co.kr/find/products



Oscilloscopes
Mixed Signal Oscilloscopes (cont.)

5483xD
5464xD
5462xD

Agilent’s family of mixed signal oscilloscopes spans the frequency range from 60 MHz to 1 GHz, with models to meet your needs and budget.

Mixed Signal Selection Guide

54833D 54832D 54831D 54830D 54642D 54641D 54622D 54621D
Infiniium Infiniium Infiniium Infiniium Portable Portable Portable Portable

Bandwidth 1GHz 1GHz 600 MHz 600 MHz 500 MHz 350 MHz 100 MHz 60 MHz

Channels Scope 2+16 4+16 4+16 2+16 2+16 2+16 2+16 2+16

+ Timing

Sampling 4GSa/s 4 GSa/s 4GSa/s 4 GSa/s 2GSa/s 2GSa/s 200 MSa/s 200 MSa/s

Maximum Memory Upto16 M Upto16 M Upto16 M Upto16 M 8M 8M 4M 4AM

MegaZoom Yes Yes Yes Yes Yes Yes Yes Yes

Special Features Infiniium’s Windows®— based interface gives you unparalleled High-definition display with 32 shades of gray to give a clear
ease of use for both scope and logic channels. Powerful triggering,  analog-like view of critical waveforms. Familiar knob-based
measurements, and math functions make this the scope of choice  controls for both scope and logic channels helps you put
forembedded applications. LAN and Web connectivity these scopes to work right out of the box. Serial triggering
let you share information easily and control the scope remotely. simplifies tracking down CAN, LIN, I’C, SPI, USB and other

serial-bus problems. IntuiLink software simplifies PC connectivity.

Description For DSP-based For high- For 32-bit For DSP-based  For higher- For medium- For 8- and The lowest-
systems performance  applications systems speed speed 16-bit cost MSO;
requiring 32-bit with logic; requiring embedded embedded microcontroller ideal for
extended embedded ~2ns edge extended and DSP applications applications education
analysis and applications speeds and analysis and applications up to 50 MHz and industrial
deep memory  with high- 4 scope deep memory applications

speed logic channels
Notes Standard memory is 4 M, options extend up to 16 M. IntuiLink software is provided at no cost. Scopes have built-in

parallel and RS-2321/0. GPIB is an extra-cost option.

Traditional Chinese URL www.agilent.com.tw/find/products Simplified Chinese URL www.agilent.com.cn/find/products
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Oscilloscopes

Mixed Signal Oscilloscopes (cont.)

Agilent Infiniium Series Mixed Signal Oscilloscope Specifications

54830D 54831D 54832D 54833D
Channels 2+16 4+16 4+16 2+16
Scope Channels Bandwidth 600 MHz 600 MHz 1GHz 1 GHz
Max Sample Rate 4GSa/s

Sampling Modes

real time, equivalent time, peak detect, high resolution and averaging

Max Input, High Z

150 VRMS or dc, CAT I; 250 V (dc + ac) in AC coupling

Max Input, 50 Ohms 5VRMS, CATI

Resolution 8 bits

Range 1 mV/divto5V/div (highZ) or 1 mV/divto 1 V/divin 50 Ohm mode
Logic Channels Channels 16

Max Sample Rate 1GSa/s

Input level

500 mV p-p minimum, £40 V Maximum

Threshold

+8Vin 10 mVincrements

Glitch detection

2.5 ns minimum

Max Memory Scope Channels 4 M Standard, 8 M with option 040 and 16 M with option 080
Logic Channels 4M
TimeBase Range 500 ps/divto 20 s/div (600 MHz models) and 200 ps/div to 20 s/div for 1 GHz models
Resolution 4ps
Accuracy 15 ppm
Jitter 8 ps +0.05 ppm x (delay setting)
Triggering Source All Channels (scope + D0-D15) & External
Modes Edge, glitch, line, pattern, state, delay by time, delay by events, TV & violation triggers (pulse width,
setup/hold, and transition)
Display 8.4 inch diagonal color TFT-LCD
Maximum Waveforms/second >8,800
Measurements Voltage Peak-to-Peak, Minimum, Maximum, Average, RMS, Amplitude, Base, Top, Overshoot, Preshoot, Upper, Middle,
Lower, Area
Time Period, Frequency, Positive Width, Negative Width, Duty Cycle, Delta Time, Rise Time, Fall Time, Tmin, Tmax,

Channel-to-Channel Phase

Frequency Domain

FFT Frequency, FFT Magnitude, FFT Delta Frequency, FFT Delta Magnitude, FFT Phase

Eye Pattern

Eye Height, Eye Width, Jitter, Crossing %, Q-Factor, Duty Cycle Distortion, Statistics, Histograms
(analog channels only), Mask Testing

Math Functions

Add, Average, Differentiate, Divide, FFT Magnitude, FFT Phase, Integrate, Invert, Magnify, Min, Max, Multiply,
Subtract, Versus

Storage

LS-120 Superdisk floppy drive reads/writes to both standard 3.5 inch 1.44 MB and 120 MB disks

Connectivity

LAN RJ-45 ,GPIB IEEE 488.2, RS-232 (serial) COM1, Parallel Centronics printer port, USB 2 ports.
Video Output 15 pin VGA, full color Auxiliary Output

Builtin Help Infiniium’s task-oriented Setup Guide provides step-by-step instructions for several advanced measurements
and procedures

Warranty 3years standard, option increase to 5 years

Size/Weight Height: 216 mm (8.5 in); Width: 437 mm (17.19in); Depth: 440 mm (17.34 in); Net Weight = 13.4 kg

Standard Probes Included

Agilent Model 54830D 54831D 54832D*
Passive Probes 1165A10:110MQ  1165A10:110MQ  None
probes (Qty 2) probes (Qty 4)

Logic Cable Kit

54826-68701 MSO logic cable kit (Qty 1)

* Passive probes notincluded, please order option 001, 002, 004, active probe option 012

(for 54832D).

**Other languages also available

For information about higher bandwidth scope and probing solutions
(up to 6 GHz of system bandwidth), please visit our web site at
www.agilent.com/find/infiniimax

English URL www.agilent.com/find/products

Korean URL www.agilent.co.kr/find/products



Oscilloscopes

Mixed Signal Oscilloscopes (cont.)

Agilent Portable Series Mixed Signal Oscilloscope Specifications 5483xD
54621D 54622D 54641D 54642D g:ggzg

Channels 2 Scope + 16 Logic 2 Scope + 16 Logic 2 Scope + 16 Logic 2 Scope + 16 Logic
Scope Channels Bandwidth 60 MHz 100 MHz 350 MHz 500 MHz

Max Sample Rate 200 MSa/s 200 MSa/s 2GSa/s 2GSa/s

Max Input 400V dc + peak ac

Resolution 8 bits

High Resolution Mode 12 bits when >200 us/div average mode

Range TmVtobV
Logic Channels Channels 16 Logic Timing

Max Sample Rate 400 MSa/s 400 MSa/s 1GSa/s 1GSa/s

Input level 500 mV p-p minimum, £40 V Maximum
Max Memory Scope Channels 4M 4M 8M 8M

Logic Channels 8M 8M 4M 4M
TimeBase 5ns/divto 50 s/div 5ns/divto 50 s/div 1 ns/divto 50 s/div 1 ns/divto 50 s/div
Peak Detection 5ns 5ns 1ns 1ns
Triggering Source Internal selection of CH1, CH2, D0-D15 and External

Modes Edge, pattern, pulse width, TV, sequence, and serial propocals of CAN, I°C, LIN, SPI, & USB 4
Display High definition monochrome with 32 shades of gray and 1,000 points horizontal resolution

Update Rate Up to 25,000 vectors per second

Modes Normal, Average, peak detect, roll, and XY with Z blanking
Measurements Automatic Peak-to-peak, maximum, minimum, average, amplitude, top, base, overshoot, undershoot, RMS, frequency,

period, +width, —width, duty cycle, time at max, time at min, phase, and delay

Counter Build-in 5 digit frequency counter on any channel, counts up to 125 MHz

Cursors Manually or automatically placed readout of Horizontal (X, AX, 1/AX) and Vertical (Y, AY)
Math Functions CH1-CH2, CH1 + CH2, 12, FFT, Differentiate, Integrate
Storage 3.5" 1.44 MB double density, Image formats: TIF, BMP. Data formats: X and Y (time/voltage) values in CSV format
Connectivity Standard RS-232 and parallel on rear panel; optional GPIB interface module (N2757A)
Builtin Help Key-specific helpin 11 languages displayed by pressing and holding key or softkey of interest
Warranty 3years standard, option increase to 5 years
Size/Weight Size: 32.26 cm Wide x 17.27 cm High x 31.75 cm Depth (without handle); Weight 6.8 kg

Traditional Chinese URL www.agilent.com.tw/find/products Simplified Chinese URL www.agilent.com.cn/find/products
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Oscilloscopes

Mixed Signal Oscilloscopes (cont.)

Ordering Information and Configuration:

Agilent Infiniium Options

54830D 2+16 channel 600MHz Infiniium Mixed Signal Oscilloscope
54831D 4+16 channel 600MHz Infiniium Mixed Signal Oscilloscope
54832D 4+16 channel 1GHz Infiniium Mixed Signal Oscilloscope
54833D 2+16 channel 1GHz Infiniilum Mixed Signal Oscilloscope

Acquisition Memory Options (for scope channels only)
040 8 Mpts on half the acquisition channels (interleaved)
or 4 Mpts on each acquisition channel
080* 16 Mpts on half the acquisition channels (interleaved) or
8 Mpts on each acquisition channel
N2845A** After-Purchase Memory Upgrade, 2 Mpts/ch to
4 Mpts/ch
N2846A** After-Purchase Memory Upgrade, 2 Mpts/ch to
8 Mpts/ch
N2847A** After-Purchase Memory Upgrade, 4 Mpts/ch to
8 Mpts/ch

Probe Options
5483xD-001 Add two 1165A, 10:1 passive probes for the 54830
Series; Add two 1161A, 10:1 passive probes for the 54845B/46B
5483xD-002 Add one 1162A 1:1 passive probe
5483xD-004 Add four 1165A, 10:1 passive probes for the 54830
Series; Add four 1161A, 10:1 passive probes for the 54845B/46B
5483xD-005 Add one 54826-68701 Logic Probe Kit (This probe kit
comes standard with the 54830D/31D/32D)
5483xD-007 Add one Wedge Adapter Kit (1 each 3/8/16 signals,
0.5mm)
5483xD-008 Add one 1153A 200 MHz differential probe
5483xD-009 Add one 1154A 500 MHz differential probe
5483xD-010 Add one 1159A 1 GHz differential probe
5483xD-011 Add one 1155A 2 Channel, 750 MHz active probe
5483xD-012 Add one 1156A 1.5 GHz active probe
(54830B/31B/32B/30D/31D/32D only)
5483xD-013 Add one 1157A 2.5 GHz active probe (54845B only)
5483xD-014 Add one 1158A 4 GHz active probe (54846B only)

5483xD-016 (E2654A) EZ-Probe, Positioner: includes base, joystick,

and articulating arm

Instrument Options
5483xD-B30 (E2645A) USB test option
5483xD-B31 (E2646A) Additional USB 2.0 SQiDD test fixture
5483xD-100 (E2625A) Communication Mask Test Kit
5483xD-200 (N2850A) VoiceControl option (English only)
5483xD-1CM (E2609A) Add one Rackmount Kit
1184A Testmobile with keyboard and mouse tray, drawer for
accessories
E5850A Time-correlation fixture, integrate Infiniium scope and
16700 logic analyzer

Manual Options (for 54830 Series)
OB3 Printed service manual
OBF Printed programmer’s manual
AB2 Printed user’s quick start guide in simplified Chinese
ABJ Printed user’s quick start guide in Japanese

Service Options
AB6J ANSI Z540-compliant calibration
W32 3-year, return-to-Agilent, up-front calibration option
W34 3-year, return-to-Agilent, std comp calibration service
W50 5-year, return-to-Agilent, repair coverage (additional 2 years)
W52 5-year, return-to-Agilent, up-front calibration option

* To find out about any special promotions that may be offered, visit
www.agilent.com/find/infiniium or contact your local Agilent representative.

** Users can install upgrades without opening the instrument case or requiring on-site ser-

vice.

English URL www.agilent.com/find/products

54600 Series Ordering Information

54621D 2 + 16 channel 60 MHz Mixed Signal Oscilloscope

54622D 2 + 16 channel 100 MHz Mixed Signal Oscilloscope
54641D 2 + 16 channel 350 MHz Mixed Signal Oscilloscope
54641D 2 + 16 channel 500 MHz Mixed Signal Oscilloscope

Accessories Included 54621D 54622D 54641D 54642D

User's Guide (localized), 4 v v 4
Service Manual,
Programmer’s Manual

Power Cord 4 v v 4
10073C 10:1 Divider 0 0 2 2
Probes with Readout
10074C 10:1 Divider 2 2 0 0
Probes with Readout
16:2 x 8 Input Logic 4 v v 4
Input probe Assembly
Accessories Pouch v v 4

and Front Panel Cover

** v v v

IntuiLink Software
RS-232 Cable

** IntuiLink Software available free on web at www.agilent.com/find/intuilink

Manual Options (if no option is specified, English ABA will be shipped)
ABA English
ABJ Japanese
AB2 Simplified Chinese

Available Options
546xxD-003 Shielding Option for use in severe environments or with
sensitive devices under test — shields both ways (in and out):
RS-03 Magnetic interface shielding added to CRT, and RE-02
display shield added to CRT to reduce radiated interference
546xxD-1CM Rackmount Kit (same as 1186A)

Warranty and Calibration Options
All models include a standard 3-year warranty. Contact local sales office
for prices of extended options:
ABJ ANSI/NSCL Z540 Calibration with test data (replaces 1BP)
W32 3-year, Customer-Return Calibration Service
W34 3-year, Customer-Return Standard Comp Cal Service
W50 Additional 2-year warranty (5 year total)
W52 5-year, Customer-Return Calibration Service
W54 5-year, Customer-Return Standard Comp Cal Service

Accessories

1183A Testmobile Scope Cart

1185A Carrying Case

1186A Rackmount Kit (same as option 1CM)

N2726A Accessory Pouch & Front Panel Cover (standard with 100-MHz
models, optional with 60-MHz models)

N2727A Seiko Thermal Printer and Pouch, Parallel Cable, Power Cable,
2 rolls Paper, Front Panel Cover

N2728A 10 rolls of Printer Paper

N2757A GPIB Interface Module for 54620-Series and 54640-Series Scopes
N2758A CAN Trigger Module

Korean URL www.agilent.co.kr/find/products



» Choose from bandwidths up to 2.25 GHz, sample rates up to
8 GSa/'s, and memory depths up to 16 M points

» Simplify measurement setup with familiar Windows-based
graphical user interface and analog-like front panel

 Find answers quickly with advanced help system

¢ Share measurement resources with LAN connectivity

 Free hands for probing with VoiceControl option (English only)

» Getaccurate insight into system performance with active probes

Simplify your debugging using Infiniium’s Windows-based interface, its analog-like
control knobs, and built-in help system.

Advanced Troubleshooting That’s Easy to Use

Agilent’s Infiniium oscilloscopes combine ease of use and the right
specifications with a broad feature set to help you get your job done
faster. If you are tired of spending 80 percent of your lab time fight-
ing your instrumentation and only 20 percent making meaningful
measurements, Infiniium is the scope for you.

Windows Interface

Infiniium’s intuitive Windows-based graphical user interface (GUI),
coupled with its analog-like control knobs, puts the scopes’ powerful
triggering, measurements, and waveform math functions at your fin-
gertips. Infiniium’s design has won eight industry awards and the
hearts of oscilloscope users around the world.

Agilent Infiniium 54800 Series Selection Guide

Oscilloscopes
General-Purpose Infiniium Oscilloscopes

MegaZoom Deep Memory

MegaZoom is Agilent’s unique, patented technology that gives you
the advantages of deep memory without the usual drawbacks. With
MegaZoom, deep memory is always available — it is not a special
mode. MegaZoom deep memory lets you capture a full cycle of your
system’s operation and zoom in on specific areas of interest while
applying Infiniium’s rich measurement power.

Triggering Power

To solve complex problems, you need to isolate specific events of
interest. Infiniium scopes offer a full range of advanced triggers to
help you isolate and capture critical areas of your waveform. Setup
for advanced triggers is simple, with all the settings you need
grouped in easy-to-access dialog boxes.

Signal Integrity

If you need an easy-to-use yet powerful signal integrity tool, use the
2.25 GHz Infiniium with 8 GSa/s sampling along with Agilent’s
4 GHz 1158A active probes to get a better look at your signal integri-
ty problems. The 115xA probes are uniquely designed for a flat fre-
quency response over the entire probe bandwidth, eliminating the
distortion and frequency-dependent loading effects that are present
in probes that have an in-band resonance.

Advanced Help System

In addition to the usual how-to-do-it information you expect to find,
Infiniium’s help system contains measurement advice from the
experts in Agilent’s labs to help you quickly determine exactly what
is going on in your device under test.

Information Sharing

The scope’s PC architecture and LAN interface makes it easy to
share your work and communicate your results. Use a Java™ -
enabled Web browser to share access with team members working
remotely.

54846B Infiniium 54845B Infiniium

54833B Infiniium

54832B Infiniium 54831B Infiniium 54830B Infiniium

Bandwidth 2.25 GHz 1.5 GHz 1GHz 1GHz 600 MHz 600 MHz
Channels 4 4 2 4 4 2
Maximum Sampling 8 GSa/s 8GSa/s 4GSa/s 4GSa/s 4 GSa/s 4GSa/s
Maximum Memory 64 K 64K Upto16 M Upto16 M Upto16 M Upto16 M
MegaZoom No No Yes Yes Yes Yes

Special Features Cycle-to-cycle jitter measurements and
high-speed USB compliance testing in

addition to all other Infiniium features.

11 trigger modes isolate circuit problems. 12 voltage, 11 time measurements,
14 waveform math functions, 7 eye diagram measurements, and 8 histogram
measurements allow full circuit characterization.

Description The signalintegrity ~ The scope for systems When you need The scope for projects  Four channels of When you need
scope offering the needing greaterthan ~ more than 500 MHz where edge speeds 16 M deep Mega- more than 500 MHz
highest-fidelity 1 GHz performance at  bandwidth andthe areinthe nanosecond Zoom and Infiniium’s bandwidth and the
reproduction of high-  an affordable price. power of Infiniilum  range. Four deep ease of use bring power of Infiniium
speed signals with atabudget price. MegaZoom channels  your critical ata budget price.
the 1158A probe. show all the details. measurements

into view.

Notes Option 014 adds one  Option 013 adds one Standard memory is 4 M, options available for up to 16 M. Option 100 communications
1158A 4 GHz active 1157A 2.5 GHz active ~ mask test kit and Option 200 voice control kit may be used with all Infiniilum models.
probe probe

For more information about Agilent 54800 Series Scopes, go to www.agilent.com/find/infiniium

Traditional Chinese URL www.agilent.com.tw/find/products

Simplified Chinese URL www.agilent.com.cn/find/products
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Oscilloscopes

General-Purpose Infiniium Oscilloscopes (cont.)

54800
Series

Agilent Infiniium General-Purpose Specifications

54846B 54845B
Channels
Scope Channels 4 4
Bandwidth 2.25GHz 1.5 GHz
Rise Time (10%t0 90%) 178 ps 233 ps
Max Sample Rate 8 GSa/s

Sampling Modes

Real time, equivalent time, peak detect,
high resolution and averaging

Max Input, High Z

+100V (DC + AC)(AC<10 kHz), CAT |

Max Input, 50 Ohms 5Vrms, CAT|
Resolution 8 bits
Range High Z; 2mV/divto 2 V/div
50 Ohms; 1 mV/divto 1 V/div
Max Memory
Standard 64K
TimeBase
Range 100 ps/div to 20 s/div
Resolution
Accuracy 70 ppm (£0.007%)
Jitter 8 ps +0.005 ppm x (delay setting)
Triggering
Modes Edge, glitch, line, pattern, state, delay by time,

delay by events, & TV

Violation triggers

Pulse width, setup/hold, and transition

Display 8.4 inch diagonal color TFT-LCD
Measurements
Voltage Peak-to-Peak, Minimum, Maximum, Average,
RMS, Amplitude, Base, Top, Overshoot,
Preshoot, Upper, Middle, Lower, Area
Time Period, Frequency, Positive Width, Negative

Width, Duty Cycle, Delta Time, Rise Time, Fall
Time, Tmin, Tmax, Channel-to-Channel Phase

Frequency Domain

FFT Frequency, FFT Magnitude, FFT Delta
Frequency, FFT Delta Magnitude, FFT Phase

Eye Pattern

Eye Height, Eye Width, Jitter, Crossing %,
Q-Factor, Duty Cycle Distortion

Jitter Measurements

Available as E2681A EZJIT Jitter analysis
software

Math Functions

Add, Average, Differentiate, Divide, FFT
Magnitude, FFT Phase, Integrate, Invert,
Magnify, Min, Max, Multiply, Subtract, Versus

Storage

LS-120 Superdisk floppy drive reads/writes to
both standard 3.5 inch 1.44 MB and 120 MB
disks

Connectivity

LAN RJ-45 ,GPIB IEEE 488.2, RS-232 (serial)
COM1, Parallel Centronics printer port, USB
2 ports. Video Output 15 pin VGA, full color
Auxiliary Output

Builtin Help Infiniium's task-oriented Setup Guide provides
step-by-step instructions for several advanced
measurements and procedures

Warranty 3years standard, option increase to 5 years

Size/Weight Height: 216 mm (8.5 in); Width: 437 mm

(17.19in); Depth: 440 mm (17.34 in);
Net Weight =13 kg

English URL www.agilent.com/find/products

Agilent Infiniium General-Purpose Oscilloscope

Specifications

54830B 54831B 54832B 54833B
Channels 2 4 4 2
Scope Channels
Bandwidth 600 MHz 600 MHz 1GHz 1GHz

Max Sample Rate

4 GSa/s

Sampling Modes

Real time, equivalent time, peak detect, high
resolution and averaging

Max Input, High Z

150 VRMS or dc, CAT I; £250 V (dc + ac) in
AC coupling

Max Input, 50 Ohms 5VRMS, CATI
Resolution 8 bits
Range 1 mV/divto b V/div (high Z) or T mV/div to
1V/divin 50 0Ohm mode
Max Memory

Scope Channels

4 M Standard, 8 M with option 040 and 16 M with
option 080

TimeBase
Range 500 ps/div to 20 s/div (600 MHz models ) and
200 ps/div to 20 s/div for 1 GHz models
Resolution 4ps
Accuracy 15 ppm
Jitter 8 ps £0.05 ppm x (delay setting)
Triggering
Source All scope CH & External
Modes Edge, glitch, line, pattern, state, delay by time,
delay by events, TV & violation triggers (pulse
width, setup/hold, and transition)
Display 8.4 inch diagonal color TFT-LCD
Maximum Waveforms/second >8,800
Measurements
Voltage Peak-to-Peak, Minimum, Maximum, Average,
RMS, Amplitude, Base, Top, Overshoot, Preshoot,
Upper, Middle, Lower, Area
Time Period, Frequency, Positive Width, Negative

Width, Duty Cycle, Delta Time, Rise Time, Fall
Time, Tmin, Tmax, Channel-to-Channel Phase

Frequency Domain

FFT Frequency, FFT Magnitude, FFT Delta
Frequency, FFT Delta Magnitude, FFT Phase

Eye Pattern

Eye Height, Eye Width, Jitter, Crossing %,
Q-Factor, Duty Cycle Distortion, Statistics,
Histograms (analog channels only), Mask Testing

Math Functions

Add, Average, Differentiate, Divide, FFT
Magnitude, FFT Phase, Integrate, Invert, Magnify,
Min, Max, Multiply, Subtract, Versus

Storage LS-120 Superdisk floppy drive reads/writes to both
standard 3.5inch 1.44 MB and 120 MB disks

Connectivity LAN RJ-45 ,GPIB IEEE 488.2, RS-232 (serial)
COM1, Parallel Centronics printer port, USB
2 ports. Video Output 15 pin VGA, full color
Auxiliary Output

Builtin Help Infiniium's task-oriented Setup Guide provides
step-by-step instructions for several advanced
measurements and procedures

Warranty 3years standard, option increase to 5 years

Size/Weight Height: 216 mm (8.5 in); Width: 437 mm (17.19in);

Depth: 440 mm (17.34 in); Net Weight = 13.4 kg

Korean URL www.agilent.co.kr/find/products
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General-Purpose Infiniium Oscilloscopes (cont.)

Ordering Information and Configuration 24800
eries
Agilent Model 54830B 54831B 54832B 54833B 548458 54846B
Channels 2 4 4 2 4 4
Bandwidth 600 MHz 600 MHz 1GHz 1GHz 1.5 GHz 2.25GHz
Sample Rate 4 GSa/s (interleaved = CH/2) 8 GSa/s (interleaved = CH/2)
2 GSa/s on each channel 4 GSa/s on each channel
Memory Depth 4 M (interleaved = CH/2) 64 K (interleaved = CH/2)
2 M on each channel 32 Kon each channel

The above models include: Optical USB Mouse, Condensed Keyboard, User’s Quick Start Guide in English language™*, Documentation CD (Service Guide, Programmer’s Guide,
Programmer’s Quick Reference Guide**”), Recovery CD, Information System in English language™*, accessory pouch (54810-68701), front panel cover power cord, and three-year warranty.

Standard Probes Included

Agilent Model 54830B 54831B 54832B/33B* 54845B 54846B*
Passive Probes 1165A 10:1 10 MQ probes 1165A 10:1 10 MQ probes None 1161A 10:1 10 MQ probes None
(Qty 2) (Qty 4) (Qty 4)

" Passive probes notincluded, please order option 001, 002, 004, active probe option 012 (for 54832B) or option 014 (for 54846B).
** Other languages also available
***54845B/46B only

For information about higher bandwidth scope and probing solutions (up to 6 GHz of system bandwidth), please visit our web site at
www.agilent.com/find/infiniimax

Ordering Information and Configuration: Agilent Infiniium Options

5483xB/4xB General Purpose Infiniium Oscilloscopes Instrument Options

548xxB-B30 (E2645A) USB test option

548xxB-B31 (E2646A) Additional USB 2.0 SQiDD test fixture
548xxB-100 (E2625A) Communication Mask Test Kit
548xxB-200 (N2850A) VoiceControl option (English only)
548xxB-1CM (E2609A) Add one rackmount kit

1184A Testmobile with keyboard and mouse tray, drawer for
accessories

E5850A Time-correlation fixture, integrate Infiniium scope and
16700 logic analyzer

Manual Options (for 54830 Series)
OB3 Printed service manual
OBF Printed programmer’s manual

Acquisition Memory Options (for analog channels only)
548xxB-040 8 Mpts on half the acquisition channels (interleaved)
or 4 Mpts on each acquisition channel
548xxB-080* 16 Mpts on half the acquisition channels (interleaved)
or 8 Mpts on each acquisition channel
N2845A** After-purchase memory upgrade, 2 Mpts/ch to 4 Mpts/ch
N2846A** After-purchase memory upgrade, 2 Mpts/ch to 8 Mpts/ch
N2847A** After-purchase memory upgrade, 4 Mpts/ch to 8 Mpts/ch

Probe Options
548xxB-001 Add two 1165A, 10:1 passive probes for the 54830
Series; Add two 1161A, 10:1 passive probes for the 54845B/46B
548xxB-002 Add one 1162A, 1:1 passive probe

. . AB2 Printed user’s quick start guide in simplified Chinese
548xxB-004 Add four 1165A, 10:1 passive probes for the 54830 . P S
Series; Add four 1161A, 10:1 passive probes for the 548458 /468 ABJ Printed user’s quick start guide in Japanese
548xxB-005 Add one 54826-68701 logic probe kit Service Options
(This probe kit comes standard with the 54830D/31D/32D) A6J ANSI Z540-compliant calibration
548xxB-007 Add one Wedge adapter kit (1 each 3/8/16 signals, W32 3-year, return-to-Agilent, up-front calibration option
0.5 mm) W34 3-year, return-to-Agilent, std comp calibration service
548xxB-008 Add one 1153A, 200 MHz differential probe W50 5-year, return-to-Agilent, repair coverage (additional 2 years)
548xxB-009 Add one 1154A, 500 MHz differential probe W52 5-year, return-to-Agilent, up-front calibration option

548xxB-010 Add one 1159A, 1 GHz differential probe
548xxB-011 Add one 1155A, 2 Channel, 750 MHz active probe
548xxB-012 Add one 1156A, 1.5 GHz active probe
(54830B/31B/32B/30D/31D/32D only)
548xxB-013 Add one 1157A, 2.5 GHz active probe (54845B only)
548xxB-014 Add one 1158A, 4 GHz active probe (54846B only)
548xxB-016 (E2654A) EZ-Probe, Positioner: includes base, joystick,
and articulating arm

* To find out about any special promotions that may be offered, visit

www.agilent.com/find/infiniium or contact your local Agilent representative.

** Users can install upgrades without opening the instrument case or requiring on-site ser-
vice.

Traditional Chinese URL www.agilent.com.tw/find/products Simplified Chinese URL www.agilent.com.cn/find/products
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Oscilloscopes
54600 Series Portable Oscilloscopes

» Choose from bandwidths ranging from 60 to 500 MHz

« Troubleshoot complex designs with responsive MegaZoom deep
memory

« Reveal subtle details that the typical scope won’t show with a
patented high-resolution display

« Take advantage of powerful triggering feature set

« Pick a compact, lightweight scope that’s ideal for benchtop, field,
or classroom settings

Agilent 54600 Series portable oscilloscopes combine analog-like knobs with built-in help to make advanced features as easy to use
as everyday scope functions.

Performance Packed at a Budget Price

Just because they’'re portable doesn’t mean they’ve sacrificed per-
formance. In fact, with the increasing digital content of today’s elec-
tronic designs, you need a portable scope that packs more powerful
features without sacrificing ease of use.

With bandwidths ranging from 60 to 500 MHz, MegaZoom deep
memory technology, advanced triggering, a high definition display,
the look and feel of an analog scope, and built-in help, Agilent’s
54600 Series give you a view into your system performance that is
unmatched by any other portable digital signal analyzer (DSO), at a
price that fits within your budget.

Affordable Deep Memory

Now you can apply the power of deep memory at a price that won’t
break your budget. Although the Agilent portable deep memory
scopes cost slightly more than competitive shallow memory scopes,
the benefits are more than worth it.

MegaZoom technology gives you higher sampling speeds where
you need them to observe the wide range of signals in your system
rather than just the faster few sweep speeds. MegaZoom is available
at all times and does not require a special operating mode.

Measurement data are mapped into a high-resolution screen
with 32 levels of intensity and 1000 points resolution, nearly twice
the display standard. Now glitches are more clearly identifiable.

English URL www.agilent.com/find/products

Powerful Triggering

Because of increased digital content in today’s electronic circuits,
traditional level and slope scope triggering is no longer enough.
Agilent’s 54600 Series portable oscilloscopes offer a rich triggering
feature set that lets you easily isolate and analyze complex signals
and fault conditions. Triggers include:

* CAN

¢ LIN

e I)C

e SPI

* USB

e Pulse width

« TV

Korean URL www.agilent.co.kr/find/products



54600 Series Portable Oscilloscopes (cont.)
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Simply press and hold a menu key for built-in help, such as this explanation of
Inter-IC bus triggering.

Agilent 54600 Series Selection Guide

Oscilloscopes

Waveform Measurements

You can find the root cause of your toughest problems with confi-
dence that your measured data is a correct representation of your
circuit’s performance. Eight voltage and 11 timing measurements, as
well as a 5-digit frequency counter, complement cursor measure-
ments to translate your circuit’s characteristics into repeatable and
accurate measurement data.

54642A 54641A 54624A 54622A 54621A
Bandwidth 500 MHz 350 MHz 100 MHz 100 MHz 60 MHz
Channels 2 2 4 2 2
Maximum Memory 8M 8M Am 4M 4M
MegaZoom Yes Yes Yes Yes Yes

Special Features

Ease-of-use features such as dedicated controls for each channel, autoscale, and built-in help keep you focused on your test,
instead of your test tools. Each of these scopes has a full triggering feature set with serial triggers, pulse width, and TV. Automatic

and cursor measurements provide critical waveform characterization. MegaZoom deep memory and Agilent’s unique high-

resolution display show you exactly how your circuit is performing.

With 350 MHz
bandwidth and 1 ns
rise time, this is the
scope for high-speed
applicationsona
limited budget. This
is the lowest-cost
deep-memory scope
to offer 1 ns
performance.

Four full channels

of MegaZoom deep
memory make this
the ideal scope for
power electronics,
electromechanical,
and bio-physical
applications. Each of
the four channels has
its individual dedicated
control knobs for
simplified operation.

Description The personal lab scope
for professionals
needing high-bandwidth
measurements at an
affordable price.
MegaZoom allows
high-fidelity viewing of
your fastest signals
while viewing a full
cycle of the system.

The personal scope
for professionals
working with less than
50 MHz logic devices.
Rich triggering and
measurement
capabilities make it
anideal lab scope for
many applications.

Lowest-cost deep
memory in the market.
Ideally suited for
electromechanical and
education labs. Easily
view your most
demanding signals
with MegaZoom and a
high-resolution
display.

For more information about Agilent 54600 Series Scopes, go to www.agilent.com/find/megazoom

Traditional Chinese URL www.agilent.com.tw/find/products

Simplified Chinese URL www.agilent.com.cn/find/products
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54600 Series Portable Oscilloscopes (cont.)

gi?gf; Agilent 54600 Series Portable Oscilloscope Specifications
54621A 54622A 54624A 54641A 54642A
Channels 2 Scope 2 Scope 4 Scope 2 Scope 2 Scope
Scope Channels Bandwidth 60 MHz 100 MHz 100 MHz 350 MHz 500 MHz
Max Sample Rate 200 MSa/s 200 MSa/s 200 MSa/s 2GSa/s 2 GSa/s
Max Input 400V dc + peak ac
Resolution 8 bits
High Resolution Mode 12 bits when >200 us/div average mode
Range TmVtobV
Max Memory Scope Channels 4M 4M 4M 8M 8M
TimeBase 5ns/div to 50 s/div
Peak Detection 5ns

Triggering Source Internal selection of CH1, CH2, (3 & 4) and External
Modes Edge, pattern, pulse width, TV, sequence, and serial propocals of CAN, I°C, LIN, SPI, & USB
Display High definition monochrome with 32 shades of gray and 1,000 points horizontal resolution
Update Rate Up to 25,000 vectors per second
Modes Normal, Average, peak detect, roll, and XY with Z blanking
Measurements Automatic Peak-to-peak, maximum, minimum, average, amplitude, top, base, overshoot, undershoot, RMS, frequency,
period, + width, —width, duty cycle, time at max, time at min, phase, and delay
Counter Build-in 5 digit frequency counter on any channel, counts up to 125 MHz
Cursors Manually or automatically placed readout of Horizontal (X, AX, 1/AX) and Vertical (Y, AY)

Math Functions CH1-CH2, CH1 + CH2, 12, FFT, Differentiate, Integrate
3.5" 1.44 MB double density, Image formats: TIF, BMP. Data formats: X and Y (time/voltage) values in CSV format

Standard RS-232 and parallel on rear panel; Optional GPIB interface module ( N2757A)

Storage

Connectivity

Builtin Help Key-specific helpin 11 languages displayed by pressing and holding key or softkey of interest
Warranty 3years standard, option increase to 5 years
Size/Weight Size: 32.26 cm Wide x 17.27 cm High x 31.75 cm Depth (without handle); Weight 6.8 kg

Manual Options (if no option is specified, English ABA will be shipped)
ABA English
ABJ Japanese
AB2 Simplified Chinese

Available Options
546xxA-003 Shielding Option for use in severe environments or with
sensitive devices under test — shields both ways (in and out):
54624A 54641A 54642A RS-03 Magnetic interface shielding added to CRT, and RE-02
v display shield added to CRT to reduce radiated interference
546xxA-1CM Rackmount Kit (same as 1186A)

Warranty and Calibration Options

Ordering Information

54621A 2-channel 60 MHz Oscilloscope

54622A 2-channel 100 MHz Oscilloscope
54624A 4-channel 100 MHz Oscilloscope
54641A 2-channel 350 MHz Oscilloscope
54641A 2-channel 500 MHz Oscilloscope

Accessories Included:  54621A  54622A

User’s Guide (localized), v v v v
Service Manual,
Programmer’s Manual

Power cord v v v v v All models include a standard 3-year warranty. Contact local sales office
— for prices of extended options:

10073C 10:1 divider 0 0 0 2 2 A6J ANSI/NSCL Z540 Calibration with test data (replaces 1BP)

probes with readout W32 3-year, Customer-Return Calibration Service

10074C 10:1 divider 2 2 4 0 0 W34 3-year, Customer-Return Standard Comp Cal Service

probes with readout W50 Additional 2-year warranty (5 year total)
W52 5-year, Customer-Return Calibration Service

W54 5-year, Customer-Return Standard Comp Cal Service

Accessories

1183A Testmobile Scope Cart

1185A Carrying Case

1186A Rackmount Kit (same as option 1CM)

N2726A Accessory Pouch & Front Panel Cover (standard with 100-MHz
models, optional with 60-MHz models)

N2727A Seiko Thermal Printer and Pouch, Parallel Cable, Power Cable,
2 rolls Paper, Front Panel Cover

N2728A 10 rolls of Printer Paper

N2757A GPIB Interface Module for 54620-Series and 54640-Series Scopes
N2758A CAN Trigger Module

16:2x 8 input logic
input probe assembly

Accessories pouch v 4 v v
and front panel cover

" v v v v

IntuiLink software
RS-232 cable

**IntuiLink Software available free on web at www.agilent.com/find/intuilink

English URL www.agilent.com/find/products Korean URL www.agilent.co.kr/find/products
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High-Performance Infiniium Oscilloscopes

* Choose between 6, 4 and 2.5 GHz bandwidth real-time 54850
oscilloscopes with 20 GSa/s sample rate on all four channels Unmatche_d Performance, Accuracy, and Series
simultaneously Connectivity

« Track down elusive glitches with up to 1 M points MegaZoom . .
deep memory on all sample rates and 32 M points MegaZoom Experienced scope users know that their measurements are only as
deep memory at 2 GSa/s and slower rates good as their probing system. And as bandwidth increases, it is

« Improve reliability with solid state attenuators increasingly important to mal_(e sure you are measgring your circt}it,

« Take advantage of trigaer iitter as low as 1.0 ps rms not your scope probe. Nothing is more frustrating than chasing

€ 9 gger) : ’ Up i i down an apparent design problem, only to find that it was caused by

* Ensure probing accuracy with highest performance differential an inferior scope probe.
and single-ended probes available (InfiniiMax 7, 5, and 3.5 GHz Together, the newest Infiniium scopes and the breakthrough
probing systems) InfiniiMax high-performance probing systems offer an end-to-end

measurement solution with unmatched performance, accuracy, and

. connectivity. The results are measurements you can trust and better

L === insight into circuit behavior.
R S
i ] L] -
voe e
- W 'i' I’-" -
- ee
4

InfiniiMax 7 GHz differential socketed probe head.

The newest members of Agilent’s award-winning Infiniium Series are 6, 4 and
2.5 GHz high performance real-time oscilloscopes. The InfiniiMax high bandwidth
active probe system offers unmatched performance, accuracy, and connectivity.

InfiniiMax 6 GHz differential browser probe head.

Compare the input on the top trace to that of a competitive
probe in the center and an InfiniiMax on the bottom.

InfiniiMax 7 GHz differential solder-in probe head.

Traditional Chinese URL www.agilent.com.tw/find/products Simplified Chinese URL www.agilent.com.cn/find/products
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High-Performance Infiniium Oscilloscopes (cont.)

Performance-Enabling Technology

When you need to make multi-channel measurements on projects
that use sub-nanosecond logic, you need powerful instruments.
These newest Infiniium oscilloscopes maintain their full sampling
performance of 20 GSa/s on all channels, so you can make critical

The combination of 6 GHz and 20 GSa/s on all channels makes
the 54850 Series ideal for designs incorporating PCI-Express, Serial
ATA, Rapid 10, HyperTransport, InfiniBand,or Gigabit Ethernet.
MegaZoom deep memory enables the capture of the data transmis-
sion across these buses with the resolution required to perform high-
resolution parametric measurements of the system’s operation.

timing measurements at the full performance of the oscilloscope.

Agilent Infiniium 54850 Series Oscilloscopes Selection Guide

54855A 54854A 54853A
Bandwidth 6 GHz 4 GHz 2.5GHz
Channels 4 4 4
Maximum Sampling 20GSa/s 20 GSa/s 20GSa/s
Maximum Memory 1M/32 Mpts 1 M/32 Mpts 1 M/32 Mpts
MegaZoom Yes Yes Yes

Special Features

Full set of 9 jitter measurements provide circuit characterization

Description The scope to use for leading-edge Pushing the envelope on a tight budget? These are the
technology projects. Infiniium's ease of scopes for you. It has all the features of the top-of-the-line
use, performance, and InfiniiMax 54855A but with a reduced bandwidth of 4 and 2.5 GHz.
probes help you bring your project to
market ahead of the competition.

Notes Standard memory is 256 K at all sampling speeds. Option 001 provides 1 M up to 20 GSa/s and 32 M at

2 GSa/s and slower sampling.

Agilent Infiniium 54850 Series Oscilloscopes Specifications

54855A 54854A 54853A
Channels
Scope Channels 4 4 4
Bandwidth 6 GHz 4 GHz 2.5GHz
Rise Time (10% to 90%) 70 ps 105 ps 155 ps
Max Sample Rate 20 GSa/s
Sampling Modes Real Time (R.T.), R.T. with averaging, & R.T. with peak detect
Max Input, 50 Ohms 1mV/divto 1V/div
Resolution 8 bits
Range 1 mV/divto 1V/div
Max Memory Standard 262,144 at all sample rates
Option 001 1M atall sample rates; 32 M =2 GSa/s sample rate
TimeBase Range 5 ps/divto 20 s/div 10 ps/div to 20 s/div
Resolution
Accuracy +1 ppm pk +1 ppm pk +1 ppm pk
Jitter 2 ps RMS 2.5 ps RMS 3.0 ps RMS
Triggering Modes Edge, glitch, line, pattern, state, delay by time, delay by events
Violation triggers Pulse width, setup/hold, and transition
Display 8.4 inch diagonal color TFT-LCD
Measurements Voltage Peak-to-Peak, Minimum, Maximum, Average, RMS, Amplitude, Base, Top, Overshoot, Preshoot, Upper,
Middle, Lower, Area
Time Period, Frequency, Positive Width, Negative Width, Duty Cycle, Delta Time, Rise Time, Fall Time, Tmin, Tmax,

Channel-to-Channel Phase

Frequency Domain

FFT Frequency, FFT Magnitude, FFT Delta Frequency, FFT Delta Magnitude, FFT Phase

Eye Pattern

Eye Height, Eye Width, Jitter, Crossing %, Q-Factor, Duty Cycle Distortion

Jitter Measurements

Available as E2681A EZJIT Jitter analysis software

Math Functions

Add, average, differentiate, divide, FFT magnitude, FFT phase, integrate, invert, magnify, min, max, multiply,
subtract, versus, common mode, smoothing

Storage

CD-RW drive on rear panel, standard 3.5 inch 1.44 MB floppy

Connectivity

LAN RJ-45 ,GPIB IEEE 488.2, RS-232 (serial) COM1, Parallel Centronics printer port, USB 2 ports Video.
Output 15 pin VGA, full color Auxiliary Qutput

Builtin Help Infiniium’s task-oriented Setup Guide provides step-by-step instructions for several advanced measure-
ments and procedures

Warranty 3years standard, option increase to b years

Size/Weight Height: 216 mm (8.5 in); Width: 437 mm (17.19 in); Depth: 440 mm (17.34 in); Net Weight = 13 kg

English URL www.agilent.com/find/products

Korean URL www.agilent.co.kr/find/products
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High-Performance Infiniium Oscilloscopes (cont.)

54850
Series

Accessories

InfiniiMax High-Performance Active Probe System
E2681A EZJIT jitter analysis software for Infiniium 5485xA oscilloscopes

The innovative InfiniiMax probing system provides either differen-
tial or single-ended probing solutions for the most demanding
mechanical requirements, without sacrificing performance. A flat
frequency response over the entire probe bandwidth eliminates the
distortion and frequency-dependent loading effects that are present
in probes that have an in-band resonance.

Agilent 1130 Series InfiniiMax Probing Selection Guide

1134A 1132A 1131A E2669A E2667A
Bandwidth 7 GHz 5 GHz 3.5GHz  Differential Single-ended
kit kit
Description  Probe amplifier, order one or both  Connectivity kit, includes
of the connectivity kits per probe  browser, solder-in and
amplifier. socket probe heads
supporting the
measurement type.
Oscilloscope 54855A  54854A 54845B/
Compatibility 54846B
Notes Probe amplifier specifications:

dynamic range =+2.5V DC,
offsetrange =+12V

Ordering Information

54855A 6 GHz (4 ch., 20 GSa/s, 262 kpts per channel) oscilloscope
54854A 4 GHz (4 ch., 20 GSa/s, 262 kpts per channel) oscilloscope
54853A 2.5 GHz (4 ch., 20 GSa/s, 262 kpts per channel) oscilloscope

The above models include: optical USB mouse, compact keyboard, user’s
quick-start guide, documentation CD (service guide, programmer’s
guide, programmer’s quick reference guide), recovery CD, accessory
pouch, power cord, two 3.5 mm input adapters, probe deskew and
performance verification kit, high-performance calibration cable (54855A
only), and a three-year warranty. No probes are included with the

54850 Series oscilloscopes. The InfiniilMlax 1130 Series probes must be
purchased separately.

Acquisition Memory Options
5485xA-001 1 M/ch memory upgrade for Infiniium 5485xA oscillo-
scopes(32 M/ch for sample rates <2 GSa/s)

Instrument Options
5485xA-1CM (E2609A) Rackmount Kit

Service Options
ABJ ANSI Z540-compliant calibration

Traditional Chinese URL www.agilent.com.tw/find/products

E2654A EZ Probe Positioner®: includes base, joystick, and articulating arm
E2680A After-purchase memory upgrade for Infiniium 5485xA oscillo-
scopes. Order 5485xA-001 when purchasing a new Infiniium 5485xA oscil-
loscope. The E2680A is for customers who own a 5485xA scope and wish
to upgrade the acquisition memory
1184A Testmobile with keyboard and mouse tray, drawer for accessories
E5850A Time-correlation fixture — integrate Infiniium scope and 1670x
logic analyzer
E2655A Additional probe deskew/performance verification kit for
InfiniiMax probes
54855 - 67604 18 GHz BNC-compatible to precision 3.5 mm (f) adapter for
Infiniium 5485xA scopes. Allows highest fidelity connection of 3.5 mm or
SMA cables
E2688A Serial Data Analysis/Mask Testing with Clock Recovery. Easily
perform mask testing and characterize serial data streams that employ
embedded clocks. The E2688A provides mask templates and clock
recovery for verifying compliance to computer, communication and data-
com standards. You can even characterize proprietary serial buses with
the built-in, general purpose golden PLL clock recovery.
Features include:

Golden PLL clock recovery

Set up wizard to configure the clock recovery

Real-time eye diagram display

Recovered clock display

Time interval error (TIE) jitter measurement with statistics on the

data stream

Mask template loading
Standard masks include:

PCI Express (2.5 Gbps)

Serial ATA (1.5 Gbps)

Fibre Channel Electrical (1.0625, 2.125 Gbps)

Ethernet IEEE 802.3 (10/100/1000Base-T)

Download Serial ATA Signal Quality Compliance Test." If you develop
Serial ATA host bus adapters or devices and would like to perform compli-
ance testing to the standard, the sigtest program provides the following
features:
Program runs inside Infiniilum 54855A and tests host bus adapters
and devices for compliance to Serial ATA standard, as issued by
Serial ATA working group
Written test procedure for Agilent Infiniium 54855A and Agilent
81134A pulse/pattern generator
Software automatically sets up the oscilloscope, allows user to
transfer setups to pattern generator, acquires waveform data and
launches eye measurement (sigtest)
Includes support for 00B (out of band) signal testing
Solution has been evaluated and proven at Serial ATA plugfests

Program can be downloaded for free from the following URL:
www.http://www.cos.agilent.com/manuals/

Foot Switch Kinesis Savant 3-Action Programmable Foot Switch P/N
ACO004PF.2 Allows you to easily program the 3-action foot pedals to per-
form the following scope functions: run, stop, toggle between run and
stop, save waveform, save screenshot, measure any five waveform
parameters and recall an instrument setup. See http://www.kinesis-
ergo.com/prog_fs.htm for additional information and ordering instructions

'No Charge
*Contact manufacturer

Simplified Chinese URL www.agilent.com.cn/find/products
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Infiniium DCA

86100B
DCA
Module

 Testdigital communications waveforms beyond 40 Gb/s

« Select from a variety of plug-in modules for testing both optical
and electrical signals

e Perform compliance mask and parametric testing at the touch of
abutton

Infinilum DCA is easily configured to meet your needs, with a wide selection of
measurement modules.

Three Instruments in One

Full-Featured Wide-Bandwidth Oscilloscope, a Digital
Communications Analyzer (DCA), and a Time-Domain
Reflectometer

The Agilent 86100B Infiniium DCA wide-bandwidth oscilloscopes
use equivalent time sampling to provide the highest measurement
bandwidth in Agilent’s scope family. Measurement bandwidth up to

80 GHz enables time domain analysis of repetitive signals up to and
beyond 40 Gb/s.

English URL www.agilent.com/find/products

Measurement Speed

With the Windows-based graphical user interface, you won’t have to
waste time trying to figure out how to make a measurement.
Infiniium DCA’s usability combined with its high-speed hardware
will cut valuable time out of your project’s test phase.

Digital Communications Analysis

Accurate eye-diagram analysis is essential for characterizing the
quality of transmitters used from 100 Mb/s to 40 Gb/s. Compliance
mask and parametric testing no longer require a complicated
sequence of setups and configurations.

You can perform a complete compliance test by simply pressing
a button. The important measurements you need are right at your
fingertips, including:
¢ Industry-standard masks
¢ Extinction ratio measurements
¢ Eye measurements

Eye-Diagram Mask Testing

Infiniium DCA provides efficient, high-throughput waveform com-
pliance testing with a suite of standards-based eye diagram masks.
Infiniium’s usability has been extended to provide a streamlined
test at industry-standard data rates.

Time-Domain Reflectometry

TDR measurements are focused on high-speed applications where it
is necessary to optimize electrical system components, when imper-
fections cause signal distortion and reflections. Signal integrity is a
critical requirement in high-speed, digital signal transmission.

The Agilent 54754A provides two 18 GHz channels that have
built-in TDR step generators. The two channels can work in tandem
to provide differential and common-mode TDR stimulus/response,
or they can be used independently. Either channel works as a nor-
mal oscilloscope vertical system when the TDR/TDT step generators
are not operating.

Korean URL www.agilent.co.kr/find/products
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Oscilloscopes

Agilent Infiniium 86100B DCA Module Selection Guide (Modules are listed in descending order of their electrical bandwidth) 8DGC1/-(\]OB

Module Electrical Bandwidth ~ Channels Wavelength Range (nm)  Unfiltered Optical Fiber Input (nm)  Mask-Test Sensitivity Module
Bandwidth

86116B 80 GHz 1 of each 1480 to 1620 65 GHz 9 NA

86118A with 70 GHz 2 electrical NA NA NA NA

two remote

sampling heads

86117B 65 GHz 2 electrical NA NA NA NA

86116A 63 GHz 1 of each 1000 to 1600 53 GHz 9 NA

86117A 50 GHz 2 electrical NA NA NA NA

86109B 50 GHz 1 of each 1000 to 1600 40 GHz 9 NA

86109A 40 GHz 1 of each 1000 to 1600 30 GHz 9 NA

861068 40 GHz 1 of each 1000 to 1600 28 GHz 9 ~7dBm

861058 20 GHz 1 of each 1000 to 1600 15 GHz 9 -12dBm

86112A 20 GHz 2 electrical NA NA NA NA

86102U 20 GHz 1 of each 750 to 860 15 GHz 62.5 -7.5dBm

86102A 20 GHz 1 of each 750 to 860 10 GHz 62.5 -13.5dBm

86103B 20 GHz 1 of each 1000 to 1600 10 GHz 62.5 -15dBm

86103A 20 GHz 1 of each 1000 to 1600 2.58 GHz 62.5 —20dBm 4

869101A 20 GHz 1 of each 750 to 860 2.85 GHz 62.5 -17dBm

54754A with TDR 18 GHz 2 electrical NA NA NA NA

851158 NA 2 optical 1000 to 1600 28 GHz 9 ~7dBm

86111U NA 2 optical 750 to 860 15 GHz 62.5 -7.5dBm

86111A NA 2 optical 750 to 860 2.85GHz 62.5 —17dBm

86113A NA 2 optical 1000 to 1600 2.85 GHz 62.5 —-20dBm

Infiniium DCA Ordering Information

861008 Infiniium DCA mainframe, wide bandwidth
digital oscilloscope
86100B-001 12 GHz trigger bandwidth
86100B-AX4 Rackmount flange kit
86100B-AXE Rackmount flange kit with handles
86100B-UK6 Commercial cal certificate with test data

Optical/Electrical Modules
86101A 2.85 GHz optical channel; multimode, amplified (750 — 860 nm)
20 GHz electrical channel
86101A-201 155, 622 Mb/s
86101A-2021.063,1.25 Gb/s
86102A 10 GHz optical channel; multimode, amplified (750 — 860 nm)
20 GHz electrical channel
86102A-2012.125,3.187 Gb/s
86102A-2022.488,3.125 Gb/s
86102A-2032.72, 3.32 Gb/s
86102U 15 GHz optical channel; multimode, unamplified (750 — 860 nm)
20 GHz electrical channel
86102U-2011.25, 2.488 Gh/s
86102U-202 2.488, 3.125 Gb/s
86102U-203 3.125, 10.3125 Gb/s
86103A 2.85 GHz optical channel; multimode, amplified (1000 — 1600 nm)
20 GHz electrical channel
86103A-201 155, 622 Mb/s
86103A-2021.063,1.25 Gb/s
86103B 10 GHz optical channel; multimode, amplified (1000 — 1600 nm)
20 GHz electrical channel
86103B-201 622 Mb/s, 2.488 Gb/s
86103B-202 1.063, 1.25 Gb/s
86103B-203 2.125, 2.488 Gb/s
86105B 15 GHz optical channel; single-mode, unamplified (1000 — 1600 nm)
20 GHz electrical channel
86105B-1019.953, 10.3125, 10.51875, 10.664, 10.709 Gb/s
86105B-102 155, 622 Mb/s
2.488,2.666,9.953,10.3125, 10.51875, 10.664, 10.709 Gb/s
86105B-103 1.063, 1.250, 2.125, 2.488, 2.666, 9.953, 10.3125,
10.51875, 10.664, 10.709 Gb/s

Traditional Chinese URL www.agilent.com.tw/find/products

86106B 28 GHz optical channel; single-mode, unamplified (1000 — 1600 nm)
40 GHz electrical channel
86106B-4109.953,10.3125, 10.664, 10.709 Gb/s
86109A 30 GHz optical channel; single-mode, unamplified (1000 — 1600 nm)
40 GHz electrical channel
86109B 40 GHz optical channel; single-mode, unamplified (1000 — 1600 nm)
50 GHz electrical channel
86116A 53 GHz optical channel; single-mode, unamplified (1000 — 1600 nm)
63 GHz electrical channel
86116B 65 GHz optical channel; single-mode, unamplified (1480 — 1620 nm)
80 GHz electrical channel

Dual Optical Channel Modules
86111A Dual 2.85 GHz optical channels; multimode, amplified
(750—860 nm)

86111A-201 155, 622 Mb/s

86111A-2021.063,1.25Gb/s
86111U Dual 15 GHz optical channels; multimode, unamplified
(750 —860 nm)

86111U-2011.25, 2.488 Gh/s

86111U-202 2.488, 3.125 Gb/s

86111U-203 3.125,10.3125 Gb/s
86113A Dual 2.85 GHz optical channels; multimode, amplified
(1000—1600 nm)

86113A-201 155, 622 Mb/s

86113A-202 1.063,1.25 Gb/s

86113A-301 155 Mb/s, 622 Mb/s, 2.488 Gb/s
86115B Dual 28 GHz optical channels; single-mode, unamplified
(1000—1600 nm)

86115B-1019.953 Gbh/s

86115B-4109.953 Gb/s, 10.3125, 10.664, 10.709 Gb/s

Dual Electrical Channel Modules

86112A Dual 20 GHz electrical channels

86117A Dual 50 GHz electrical channels

86117B Dual 65 GHz electrical channels

86118A Dual 70 GHz electrical remote sampling channels

Simplified Chinese URL www.agilent.com.cn/find/products
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DCA
Module

Oscilloscopes

Infiniium DCA (cont.)

TDR/TDT Modules

Included with each of these TDR Modules is a TDR demo board, program-
mers guide, 250 Q terminations, APC-3.5 (m), and one short, APC-3.5 (m).

54754A Differential TDR Module with dual 18 GHz TDR/electrical
channels

Trigger Module

86107A Precision timebase reference module
86107A-010 2.5 and 10 GHz clock input capability
86107A-020 10 and 20 GHz clock input capability
86107A-040 10, 20 and 40 GHz clock input capability

Clock Recovery Modules
The following modules provide a recovered clock from the data signal for
triggering at standard telecommunications and enterprise data rates:
83491A Electrical signals. Data rates 155, 622, 1063, 1250, 2125, 2488,
2500 Mb/s
83492A Multimode optical. Data rates 155, 622, 1063, 1250, 2125, 2488,
2500 Mb/s
83493A Single-mode signals. Data rates 155, 622, 1250, 2488, 2500 Mb/s
83494A Single-mode signals. Data rates 155, 622, 2488 Mb/s and
9.953 Gb/s

83494A-103 Single-mode signals. Data rates 155, 622, 2488 Mb/s

and 10.3125 Gb/s

83494A-106 Single-mode signals. Data rates 155, 622, 2488,

2666 Mb/s and 10.664 Gb/s

83494A-107 Single-mode signals. Date rates 155, 622, 2488,

2666 Mb/s and 10.709 Gb/s

Warranty Options (for All Products)
R1280A Customer return repair service
R1282A Customer return calibration service

Connector Options(for All Optical Modules)
81000 Al Diamond HMS-10 Connector
81000 FI FC/PC Connector Adapter

81000 SI DIN Connector Adapter

81000 VI ST Connector Adapter

81000 KI SC Connector Adapter

Accessories

10086A ECL terminator

11667B Power splitter, DC to 26.5 GHz, APC 3.5 mm

11667C Power splitter, DC to 50 GHz, 2.4 mm

11742A 45 MHz to 26.5 GHz DC blocking capacitor
11742A-K01 50 GHz DC blocking capacitor

11898A 1.5 meter remote extender module

54008B 24 ns delay line

54121-68701 RF accessories kit

83430A 2.5 Gb/s lightwave transmitter

83440B/C/D Optical-to-electrical converters (6/20/32 GHz)

83446A 2.5 Gb/s lightwave receiver

8490D-020 2.4 mm 20 dB attenuator

86101-60005 Filler panel

C3751-60201 Mouse (included with 86100B)

E2610-68700 Keyboard (included with 86100B)

N1020A 6 GHz TDR probe kit

N1025A 1 GHz active differential probe

English URL www.agilent.com/find/products

Probes

1130 Series InfiniiMax Probing Systems

1134A 7 GHz InfiniiMax probe amp — order one or both E266xA
connectivity kits per amp

1132A 5 GHz InfiniiMax probe amp — order one or both E266xA
connectivity kits per amp

1131A 3.5 GHz InfiniiMax probe amp — order one or both E266xA
connectivity kits per amp

Connectivity Kits Model
E2669A InfiniiMax connectivity kit for differential measurements
E2668A InfiniiMax connectivity kit for single-ended measurements

Additional Components

E2675A InfiniiMax differential browser probe head and accessories.
Includes 20 replaceable tips and ergonomic handle. Order E2658A for
replacement accessories

E2676A InfiniiMax single-ended browser probe head and accessories.
Includes 2 ground collar assemblies, 10 replaceable tips, a ground lead
socket and ergonomic browser handle. Order E2663A for replacement
accessories

E2677A InfiniiMax differential solder-in probe head and accessories.
Includes 20 full bandwidth and 10 medium bandwidth damping resistors.
Order E2670A for replacement accessories

E2678A InfiniiMax single-ended/differential socketed probe head and
accessories. Includes 48 full bandwidth damping resistors, 6 damped wire
accessories, 4 square pin sockets and socket heatshrink. Order E2671A
for replacement accessories

E2679A InfiniiMax single-ended solder-in probe head and accessories.
Includes 16 full bandwidth and 8 medium bandwidth damping resistors
and 24 zero ohm ground resistors. Order E2672A for replacement
accessories

Adapters
N1022A Adapts 113x/115x active probes to 86100 Infiniium DCA

Other Compatible Probes
54006A 6 GHz passive probe
54701A 2.5 GHz active probe

Adapters for Electrical Channels
11900B 2.4 mm (f-f) adapter

11901B 2.4 mm (f) to 3.5 mm (f) adapter
11901C 2.4 mm (m) to 3.5 mm (f) adapter
54124-24101 2.4 mm termination
5061-5311 3.5 mm (f-f) adapter
1250-1158 SMA (f-f) adapter

1810-0118 3.5 mm termination

Firmware and Software
Firmware and software upgrades are available through the Web
www.agilent.com/comms/dcaupgrade or your local sales office

Korean URL www.agilent.co.kr/find/products



Oscilloscope Probes & Accessories

Choosing the Right Probe, High Impedance Passive Probes

Oscilloscope/Probe Compatibility 1Fno7_?
amily

General Purpose Passive Probes
Low Mass Low Mass
10:1 20:1

Oscilloscope 10:1 100:1 1000:1 11 LowZ 50 Ohm Active Differential Current
Infiniium Oscilloscopes 1160A 10440B%,  N2771A  1162A — — 1163A 10437B 1152A, 1155A, 1153A% 1154A,  1146A,
54810/15/20/25A 1164A 10076A 1159A 1147A
Infiniium Oscilloscopes 1165A 10440B%,  N2771A  1162A — — 1163A 10437B 1156A, 1155A, 1153A% 1154A,  1146A,
54830/31/32/33B/D 10076A 1159A 1147A
Infiniium Oscilloscopes 54835A, 1161A 104408, N2771A  1162A — — 1163A 10437B 1152A%, 1155A%, 1153A% 1154A,  1146A,
54845A/B, 54846A/B 10076A 1159A 1147A
54751/52A/B — — — — — — 54006A — 54701A%* 1141A%° —
54711/12/21/22A — — — — — — 54006A — 54701A* 1141A%° —
54714/15A/13B 10441B  10440B, N2771A  10439B 1170A" 1172A 10442B 10437B 1144A°, 1145A%, 1141A%¢ —
10076A 54701A¢
54645A/D 10074C  10440B,  N2771A  10070C M7A 1173A" — — 1144A%, 1145A° 1141A° 1146A,
10076A w 50 Ohm term w50 Ohmterm N2774A°
N2772A
54621A/D 10074C  10440B,  N2771A  10070C, M7A 1173A! — — — 1141A° 1146A,
54622A/D/24A 10076A 10439B w50 Ohmterm N2774A°
54641A/D 42A/D 10073C 104408 N2771A  10070C Mn7nA 1173A — — 1144A°, 1145A° M4aA° 1146A,
N2772A
54615/16B/16C 10073C  10440B,  N2771A  10070C, — — 1163A! 10437B 1144A, 1145A T4A° 1146A,
10076A 10439B 10442B N2772A N2774A°
54610A/B 10073C  10440B,  N2771A  10070C, — — 1163A 10437B 1144A°, 1145A° 1141A%° 1146A, 4
10076A 10439B 10442B N2772A N2774A°
54600/01/02/03A/B 10074C  10440B,  N2771A  10070C, M7A 1173A" — — 1144A°, 1145A° M4aA° 1146A,
10076A 10439B w 50 Ohm term w50 Ohmterm  N2774A°
N2772A
54520/22/40/42A/C 10441B  10440B?, N2771A  10439B — — 104428 10437B 1144A, 1145A 1141A 1146A,
10076A N2774A°
54502/03/04/10A/05/06/10/12B 10441B  10440B*  N2771A  10439B — — 104428 10437B 1144A%, 1145A° 11414 1146A,
10076A N2774A°
54501A 10433B  10440B N2771A  10439B — — — — 1144A°,1145A° 141A° 1146A,
10076A w 50 Ohm term w50 Ohmterm N2774A°
54201A/D 10433B  10440B N2771A  10439B — — 10442B 10437B — 1141A° 1146A,
10076A N2774A°
54200A/D 10433B  10440B N2771A  10439B — — — — — 1141A° 1146A,
10076A w50 0hmterm N2774A°
54121/22/23/24T7 — — — — — — 54006A  10020A 54701A* 1141A° —
54111/112D 10441B  10440B N2771A  10439B — — 10442B 10437B 1144A%,1145A° 1141A° 1146A,
10076A N2774A°
1980, 1950AA/B 10433B  10440B N2771A  10439B — — 104428 10437B — — 1146A,
10076A N2774A°
1740/41/42/43/44/45/46A 10436B  10076A N2771A  10439B — — 10442B 10437B 1144A°, 1145A° M4aA° 1146A,
N2774A°
1715/22/25/26/27 10433B  10440B N2771A  10439B — — 10442B 10437B 1144A°, 1145A° A 1146A,
10076A N2774A°
"Must remove pogo pin and configure scope for probe manually. *Requires the 1142A probe power supply. *Requires N2775A power supply.
?Not commensurate with oscilloscope bandwidth. *Requires the 1143A probe offset and power module.

10070 Passive Divider Probe Family

The 10070 family of rugged, general purpose probes are designed to

operate with the 54600 family of oscilloscopes. This family provides

a range of high-quality probing solutions at very reasonable prices.
These reliable probes come with one retractable hook tip, eight

—
color identification tags, one ground bayonet, one IC Tip, one adjust- -'1 b

ment tool, and one ground lead. 10070 Passive Divider
See page 61 for compatible SMT probing kit. - = = Probe Series.

Model Length Division Ratio  Circuit Loading (1 MQ scope input) Typical Scope Bandwidth Compensates Oscilloscope Input

10070C 1.5m 1:1 1 MQ; 70 pF 20 MHz High Impedance

10073B 1.5m 10:1 2.2MQ; 12 pF 500 MHz 1MQ;6to15pF

10074C? 1.5m 10:1 10 MQ; 15 pF 150 MHz 1MQ;9t0 17 pF

10076A 1.8m 100:1 66.7 MQ; 3 pF 250 MHz 1MQ; 7 to 20 pF

*Probe ID pin

Other 10070 Series Probe Accessories Other Accessories

Accessory p/n Accessory p/n

Probe tip to BNC (m) adapter 5081-7705 BNC 50 Q feedthrough 10100C

Replacement parts accessory kit 5081-7690 BNC 75 Q feedthrough 11094B

SMT probe accessory kit 10072A BNC AC blocking capacitor 10240B

0.5 mm IC probing kit 10075A

Retractable hook tip, qty 2 N2769A

Alligator ground lead, gty 2 N2770A
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Oscilloscope Probes & Accessories

High-Impedance Passive Probes

10400B Passive Divider Probe Family

The 10400B probe family are reliable general-purpose high perfor-
mance passive probes that replace the 10400A family of probes.
These probes include a no-slip browser. The crown point of the
browser digs in to solder and won’t slip while the pogo pin allows
small hand movements without losing contact.

The 10400B family of probes also comes complete with a range of
accessories. For grounding, there’s an alligator ground lead for general-
purpose probing, 4 spring grounds for high frequency measurements
and a socketed ground lead. The accessories also include 2 IC clips for
probing 50 mil SMDs and a dual-lead adapter so that both the probe tip
and ground can easily be connected to surface mount devices.

The miniature probe has a narrow, sharp tip that is good for prob-
ing SMDs. The handle of the probe can be unscrewed and pulled back
on the cable to reduce the probe’s mass and size. This makes attaching
to fine pitch ICs and small devices easier. For connection to fine pitch
ICs order the Wedge probe adapter or the 0.5 mm IC clips.

The 10400 family of probes are built and tested for high relia-
bility. The cable has a Kevlar strengthener for added pull strength
and the general purpose retractable hook tip is made from durable
music wire. The probe tips are replaceable.

See page 61 for compatible SMT probing solutions.

104008 Passive Divider Probe Series.

Model Length Division Ratio  Circuit Loading Typical Scope Bandwidth Compensates Oscilloscope Input
10437B 2m 11 50 Ohm — 50 0Ohm

10439B! 1.5m 11 65 pF — HighZ

10433B 2m 10:1 10 MOhm; 10 pF 300 MHz 1MOhm; 10— 16 pF

10436B 2m 10:1 10 MOhm; 11 pF 100 MHz 1MOhm; 1822 pF

10441B 1.8m 10:1 10 MOhm; 9 pF 500 MHz 1MOhm; 6 -9 pF

10442B 2m 10:1 500 Ohm; 1.2 pF 1GHz 50 0hm

104408 2m 100:1 10 MOhm; 2.5 pF 300 MHz 1MOhm; 6 —14 pF

'This probe can be used with many oscilloscopes, but because of the relatively high capacitance, there will be bandwidth degradation.

10400B Family Replacement Parts

p/n Description Qty
5063-2115 Browser 1
5063-2120 Socketed ground lead 1
5063-2135 General-purpose retractable hook tip 2
5063-2140 Alligator ground lead 2
5063-2147 Dual lead adapter 1
5063-2149 SMD clips 5
01160-68701  Accessory Kit:
Spring grounds 4
Browser pogo pins 4
Barrel insulators 4
Screwdriver 1
5063-2167 10433B probe tip 5
5063-2168 10436B probe tip 5
5063-2138 10437B probe tip 5
5063-2138 10439B probe tip 5
5063-2171 10440B probe tip 5
5063-2172 10441B probe tip 5
5063-2139 10442B probe tip 5
Fine Pitch IC Probing Accessories
p/n Description Qty
E2613B Wedge probe adapter, 0.5 mm, 3-signal 2
E2614A Wedge probe adapter, 0.5 mm, 8-signal 1
E2615B Wedge probe adapter, 0.65 mm, 3-signal 2
E2616A Wedge probe adapter, 0.65 mm, 8-signal 1
E2643A Wedge probe adapter, 0.5 mm, 16-signal 1
E2644A Wedge probe adapter, 0.65 mm, 16-signal 1
10467-68701 0.5 mm IC clips for surface SMT parts with lead 4

spacings of 0.5 mm (0.020 in) to 0.8 mm (0.32 in)

PC Board Mini-Probe Sockets

i mmemﬂHH |
‘ 1em 2 :.I3

The PC board mini-probe sockets are ideal for reliable, stable, and
convenient connection between the probe tip and the circuit under
test. These probe sockets are designed for use with the 1160A-family
and 10400B-family of passive probes.

Ordering Information

N2765A Horizontal Mini-Probe Socket, gty 5
N2766A Horizontal Mini-Probe Socket, qty 25
N2767A Vertical Mini-Probe Socket, qty 5
N2768A Vertical Mini-Probe Socket, qty 25



Oscilloscope Probes & Accessories

High-Impedance Passive Probes (cont.)

. .. . 1160A
1160A Family Miniature Passive Probes

The 1160 family of miniature probes are reliable general-purpose
probes for use with Infiniium Oscilloscopes (54800 series). The 1160
family probes include a no-slip browser with a crown point that digs ¥
in to solder, and won’t slip. The pogo pin allows hand movement o
without losing contact.

A variety of grounding accessories are included. An alligator
ground lead for general-purpose probing, 4 spring grounds for high
frequency measurements, a socketed ground lead and 2 SMD IC
clips for probing 50 mil SMD. Also included is a dual lead adapter so
that both the probe tip and ground can be connected to SMD devices.
For connection to 0.5 mm - 0.8 mm devices, order the 10467-68701
0.5 mm IC clips.

The 1160 family probes are built and tested for high reliability. =
The cable has a kevlar strengthener for added pull strength. The gen- =
eral-purpose retractable hook tip has a durable music wire hook.
And probe tips are replaceable.

The miniature probe has a narrow, sharp tip that is good for B ) ]
probing SMD. To fully miniaturize the probe, unscrew the handle  1160A Miniature Passive Probe Series.
and pull it back on the cable. The 1160 family probes are compatible
with the AutoProbe Interface, which completely configures the
Infiniium Oscilloscope for the probe.
Model Type of Probe Length Division Ratio Circuit Loading System Bandwidth Oscilloscope Input 4

(Scope and Probe)
1160A High Impedance, Passive 1.5m 10:1 10 MOhm, 9 pF 500 MHz' 1 MOhm, 6 -9 pF
1161A High Impedance, Passive 1.5m 10:1 10 MOhm, 10 pF 500 MHz? 1MOhm,12-14 pF
1162A High Impedance, Passive 1.5m 1:1 1 MOhm, 50 pF + scope input 25 MHz® 1 MOhm
1163A 500 Ohm Resistive Divider 1.5m 10:1 500 Ohm, 1.5 pF 1.5 GHz? 50 Ohm
1164A High Impedance, Passive 20m 10:1 10 MOhm, 10 pF 500 MHz' 1 MOhm, 6 -9 pF
1165A High Impedance, Passive 1.5m 10:1 10 MOhm, 10 pF 600 MHz* 1MOhm, 1214 pF
' System bandwidth with 54810A/15A/20A/25A. * System bandwidth with all Infiniium scopes.
2 System bandwidth with 54845A. ¢ System bandwidth with 54830B/31B/32B/30D/31D/32D/33A/33D.
1160 Family Replacement Parts o
yRep PC Board Mini-Probe Sockets

p/n Description Qty

5063-2115 Browser

5063-2120 Socketed ground lead

5063-2135 General-purpose retractable hook tip
5063-2140 Alligator ground lead

5063-2147 Dual lead adapter

5063-2149 SMD IC clips H’Hl 'H' H |
01160-68701 Acgessorykit:

A= NN ==

Spring grounds 4

Browser pogo pins 4 1 cm E S

Barrel insulators 4

Screwdriver : The PC board b ke deal f liabl bl d

. e oard mini-probe sockets are ideal for reliable, stable, an
5063-2136 1160A probe tip 5 convenient connection between the probe tip and the circuit under
5063-2137 1161A/65A probe tip 5 test. These probe sockets are designed for use with the 1160A-family
5063-2138 1162A probe tip 5 and 10400B-family of passive probes.
5063-2139 1163A probe tip 5 Ordering Information
5063-2151 1164A probe tip 5 N2765A Horizontal Mini-Probe Socket, gty 5
N2766A Horizontal Mini-Probe Socket, qty 25
. . . . N2767A Vertical Mini-Probe Socket, qty 5

Fine Pitch IC Probing Accessories N2768A Vertical Mini-Probe Socket, qty 25
p/n Description Qty
E2613B Wedge probe adapter, 0.5 mm, 3-signal 2
E2614A Wedge probe adapter, 0.5 mm, 8-signal 1
E2615B Wedge probe adapter, 0.65 mm, 3-signal 2
E2616A Wedge probe adapter, 0.65 mm, 8-signal 1
E2643A Wedge probe adapter, 0.5 mm, 16-signal 1
E2644A Wedge probe adapter, 0.65 mm, 16-signal 1
10467-68701 0.5 mm IC clips for surface SMT parts with lead 4

spacings of 0.5 mm (0.020 in) to 0.8 mm (0.32 in)

Traditional Chinese URL www.agilent.com.tw/find/products Simplified Chinese URL www.agilent.com.cn/find/products
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Oscilloscope Probes & Accessories
117x Low Mass Passive Probe Family

i
e ————————
P
—
"
e ool

The 117x Low Mass Passive Probe.

The 117x family of low mass high performance passive probes for
the Infiniium Oscilloscopes is designed specifically to make the
probing of fine pitch ICs and dense circuit boards easier. The probe
tip is exceptionally small and light, weighing less than 1 gram, so it is
easier to attach to those small devices and surface mount ICs. Even
though small and light, these probes are designed for high perfor-
mance and the ruggedness required for general purpose use. The
cable is re-enforced with Kevlar for added pull strength.

The probe also includes a no-slip browser for precise and safe
browsing. The crown point of the browser digs in to solder and won’t
slip and the pogo pin allows small movements without loosing contact.

The 117xA family of probes will connect directly to the Wedge
probe adapter for an easy hands-free solution for probing 0.5 and
0.65 mm IC packages. See pages 61 for more information.

Easy hands-free connection to fine pitch ICs using the Wedge and 117x probe.

All probes come complete with a range of accessories for both
general purpose probing and the probing of fine pitch ICs and dense
circuit boards.

The 117x family of probes is compatible with the AutoProbe
Interface, which completely configures the Infiniium Oscilloscope
for the probe.

English URL www.agilent.com/find/products

Model Length Division Circuit System Oscilloscope
Ratio Loading  Bandwidth Input
(Scope and Probe)
1171A  14m 101 10 MOhm; 500 MHz 1 MOhm;
10 pF 12—-14 pF
1173A  1.2m 2011 10 MOhm; 500 MHz 1 MOhm;
<5 pF 12-14 pF

117x Family Replacement Parts

Ordering Information

Fine Pitch IC Probing Accessories

E2613A Wedge probe adapter, 0.5 mm, 3-signal, qty1
E2613B Wedge probe adapter, 0.5 mm, 3-signal, qty2
E2614A Wedge probe adapter, 0.5 mm, 8-signal, qty1
E2615A Wedge probe adapter, 0.65 mm, 3-signal qty1
E2615B Wedge probe adapter, 0.65 mm, 3-signal, qty2
E2616A Wedge probe adapter, 0.65 mm, 8-signal, gty1
E2643A Wedge probe adapter, 0.5 mm, 16-signal, qty1
E2644A Wedge probe adapter, 0.65 mm, 16-signal, qty1
10467-68701 0.5 mm IC clips for surface SMT parts with leg
spacing of 0.5 mm (0.020in) to 0.8 mm (0.32in), qty 4

Other Accessories
E9638A Probe tip to BNC adapter

Fine-Pitch Probing Kits

A Complete Solution at a Bargain Price

These fine-pitch probing kits take the 117x family of probes and add
the most useful accessories to give you a versatile and complete prob-
ing solution. Each kit includes 2 117x-family probes (20:1 models)
and related accessories, 2 of the 0.5 mm Wedge probe adapter, 4 of
our 0.5 mm IC clips and 10 standard IC clips. All for a price substan-
tially less than the individual parts.

Ordering Information

E2652A Fine-Pitch Probing Kit for the 54810/15/20/25A and 54830 Series
Infiniium Oscilloscopes

E2653A Fine-Pitch Probing Kit for 54835A, 54840 and 54850 Series
Infiniium Oscilloscopes

Korean URL www.agilent.co.kr/find/products



Surface-Mount Probing Accessories

» Easy connection to 0.5 mm, 0.65 mm TQFP and PQFP packages
« Reliable contact with little chance of shorting to adjacent pins
¢ Mechanically noninvasive

 Can be inserted while the board is active

« 3,8, and 16-signal versions

P — i e .

At one end, Wedge conductor segments are inserted into the space between
IC pins; at the other end, they easily connect to scopes and logic analyzers.

Wedge Probe Adapter

Precise Problem-free Probing

The Agilent Wedge probe adapter solves the problem of connecting
your scope or logic analyzer to fine pitch thin quad flat pack (TQFP)
and plastic quad flat pack (PQFP) surface mount ICs. It provides
accurate, mechanically noninvasive and reliable electrical contact to
0.5 and 0.65 mm IC packages, with little chance of shorting. It is
available in 3-, 8-, and 16-signal versions.

Easy to Insert, Then Stays Put

It works by inserting compressible dual conductors between adja-
cent IC pins. The flexible conductors conform to the size and shape
of each leg to ensure tight contact. It’s then a simple matter to con-
nect your scope or logic analyzer to the Agilent Wedge.

Electrical Reliability

The Wedge’s unique design delivers secure redundant contact on
each pin, with little chance of shorting to adjacent pins. The redun-
dant physical connection created by two contact points on each pin
of the IC and its short electrical length dramatically increases the
reliability of the electrical connection. Since the Agilent Wedge
doesn’t latch directly onto the IC and doesn’t require expansion
beforehand (as a clip does), it can be inserted while the board is
active. Plus, it’s mechanically noninvasive so it won’t damage your
device under test.

Traditional Chinese URL www.agilent.com.tw/find/products
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3- and 8-signal versions for 0.5 and
0.65 mm IC Packages.

10467-68701 0.5 mm IC Clips.

0.5 mm IC Clips

These IC clips are the smallest in the industry to date and are suit-
able for connecting to PQFP and SOIC SMT packages from 0.5 — 0.8 mm
pitch. The thin body allows clips to be mounted side by side for
probing adjacent IC pins. They are suitable for use with all Agilent
oscilloscope probes and logic analyzers and have a maximum input
voltage of £40 V (dc + peak ac).

10467-68701 0.5 mm IC Clips.

10075A and 10467-68701 0.5mm IC Clip Accessory Kit

The 10075A includes four 0.5mm IC clips (10467-68701) and two
dual-lead adapters for use with passive probes. Plug the probe tip
into one end of the adapter and connect the IC clip to the other end.

The 10075A is compatible with the 10070A family of passive
probes. The 10467-68701 is compatible with the 10400A family of
passive probes. The 1160A and 10400B family of probes include a
dual-lead adapter as a standard accessory. For these probes the
accessory kit is not required.

Ordering Information

E2613A Wedge probe adapter, 0.5 mm 3-signal, gty 1
E2613B Wedge probe adapter, 0.5 mm 3-signal, gty 2
E2614A Wedge probe adapter, 0.5 mm 8-signal, gty 1
E2615A Wedge probe adapter, 0.65 mm 3-signal, qty1
E2615B Wedge probe adapter, 0.65 mm 3-signal, gty 2
E2616A Wedge probe adapter, 0.65 mm 8-signal, gty 1
E2643A Wedge probe adapter, 0.5 mm 16-signal, gty 1
E2644A Wedge probe adapter, 0.65 mm 16-signal, gty 1
10467-68701 0.5 mm IC Clips, gty 4

10072A SMT Probe Accessory Kit

10072A SMT Probe Accessory Kit

The 10072A includes 10 SMT lead clips that adapt the 10070A family
of low-cost probes to fine-pitch devices.

e—
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1141A
1142A
1153A
1154A
1159A

N2772A
N2773A

Oscilloscope Probes & Accessories
Differential Probes

1141A Differential Probe with 1142A Power Supply

The 1141A is a 1X FET differential probe with 200 MHz bandwidth
and a 3000:1 CMRR (Common Mode Rejection Ratio). The probe has
a high-input resistance and low-input capacitance of 7 pF to mini-
mize circuit loading. The 1141A must be used with the 1142A probe
control and power module, which controls input coupling modes dc,
dc with variable offset, and dc reject. Two attenuators, 10X and 100X,
are provided to expand the linear differential input range to £30 V.

1153A 200 MHz Differential Probe

The 1153A is a 200 MHz Differential Probe for use with Agilent
Infiniium Oscilloscopes. It is a 1X FET differential probe with
200 MHz bandwidth and 3000:1 CMRR (Common Mode Rejection
Ratio). The probe has high-input resistance of 1 MOhm and low-
input capacitance of 7 pF to minimize circuit loading. The 1153A is
compatible with the AutoProbe Interface, which provides power and
completely configures the Infiniium Oscilloscope for the probe.

Input coupling modes include dc, dc with variable offset, and
1 f reject. Two attenuators, 10X and 100X, are provided to expand
the linear differential input range to +30 V.

N2772A Differential Probe with
N2773A Power Supply

The N2772A is a new active differential probe compatible with any of
the 54600 series oscilloscopes. With 20 MHz bandwidth and switch-
able attenuation of 20:1 and 200:1, N2772A provides the versatility
for a broad range of applications including high-voltage circuits,
motor speed controls, power supply design, electronic high-power
converters, and numerous other situations where signals are floating
above earth ground.

The N2772A differential probe has an input impedance of
10 MOhm and the CMRR is >50 dB at 1 MHz.

The probe requires a 9 V dc battery or N2773A power supply.
The power supply has selectable ac frequency settings for 115V and
230 Vac at 50 Hz, 60 Hz, and 400 Hz.

English URL www.agilent.com/find/products
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1154A, 1159A Differential Probes for Infiniium

The new 1154A and 1159A are high bandwidth differential probes
compatible with Infiniium family oscilloscopes. The 1154A offers
500 MHz bandwidth with flexibility of 10X gain and 10:1 attenua-
tion for a maximum of 100:1 attenuation. The 1159A gives you
1 GHz bandwidth and 1:1 attenuation, making it ideal for fast, low
voltage signals.

The new 1154A and 1159A differential probes have an input
resistance of 1 MOhm and low input capacitance of <6 pF to
minimize circuit loading. The CMRR is >40 dB at 10 MHz for 1154A
and >19 dB at 500 MHz for 1159A without external attenuators
connected. The 1154A and 1159A are compatible with the
AutoProbe interface which completely configures the Agilent
Infiniium Oscilloscope for the probe. The probes also feature exter-
nal AC coupling to eliminate dc for simplified measurement of ac
voltage. These probes connect directly to the Wedge probe adapter to
make probing fine-pitch devices easier to use and more reliable.

Ordering Information

1141A 200 MHz Differential Probe
1142A Power Supply

1153A 200 MHz Differential Probe
1154A 500 MHz Differential Probe
1159A 1 GHz Differential Probe
N2772A 20 MHz Differential Probe
N2773A Power supply for N2772A

Korean URL www.agilent.co.kr/find/products



Oscilloscope Probes & Accessories
Active Probes

1142A
1143A
1144A
1145A
1152A
1155A
54701A

1155A Low Mass Active Probe for Surface-
Mount Devices

The two-channel 1155A low mass active probe for Infiniium oscillo-
scopes has a probe tip that weighs less than 1 gram making it
ideal for attaching to fine pitch ICs and probing surface mount com-
ponents. The probe combines high bandwidth (750 MHz), low input
capacitance (2 pF), and high input resistance (1 MOhm). A versatile
set of accessories are provided, including an Agilent browser with
a crown point that digs deep in to solder and a spring loaded tip
that helps absorb small movements. When used in conjunction with
the Agilent Wedge, the 1155A provides a hands-free solution for
probing 0.5 mm and 0.65 mm IC packages. See page 61 for more
information.

A#;
A

1144A 800 MHz Active Probe

The 1144A features 800-MHz bandwidth, 1 MQ input resistance,
2 pF input capacitance, 10:1 attenuation, and 40 Vdc + peak ac
maximum-input voltage. The 1144A can access power directly from
the 54520 and 54540 series and the 54615B and 54616B oscillo-
scopes. These oscilloscopes provide power for two channels of active
probing. If four channels of probing are needed, a special one-input,
two-output adapter is available (p/n 01144-61604). Two adapters
are needed for four channels of probing. If the 1144A is used with
any scope not listed above, then the 1142A power supply is required.
The 01144-61604 adapter can be used with this power supply to pro-
vide power for two channels of active probing.

Traditional Chinese URL www.agilent.com.tw/find/products

1156A/57A/58A Active Probe, 1.5/2.5/4.0 GHz

The Agilent 1156A, 1157A, and 1158A family of active probes offers
R & D engineers the performance they need to probe small geome-
tries in hard-to-reach areas on the DUT. These probes were designed
specifically for the Infiniium 54800 Series oscilloscopes.

As the speeds in your design increase, you may notice more
overshoot, ringing, and other perturbations when connecting an
oscilloscope probe. Probes form a resonant circuit where they con-
nect to the device. If this resonance is within the bandwidth of the
oscilloscope probe you are using, it will be difficult to determine if
the measurement perturbations are due to your circuit or the probe.

Agilent is the only company that has overcome the resonance
formed by the connection of a probe to a device. The Agilent
1156/7/8A probes optimize performance to make your job easier.

«

InfiniiMax 113xA Probing System

InfiniiMax High-Performance Active Probe System

The innovative InfiniiMax probing system provides either differen-
tial or single-ended probing solutions for the most demanding
mechanical requirements, without sacrificing performance. A flat
frequency response over the entire probe bandwidth eliminates the
distortion and frequency-dependent loading effects that are present
in probes that have an in-band resonance.

Agilent 1130 Series InfiniiMax Probing Selection Guide

1134A 1132A 1131A E2669A E2667A
Bandwidth 7 GHz 5GHz 3.5GHz Differential Single-ended
kit kit
Description Probe amplifier, order one or both  Connectivity kit,
of the connectivity kits per probe includes browser,
amplifier. solder-in and socket
probe heads supporting
the measurement type.
Oscilloscope  54855A  54854A 54845B/
Compatibility 54846B/
54853A
Notes Probe amplifier specifications:

dynamic range=+2.5V DC,
offsetrange =12V

Simplified Chinese URL www.agilent.com.cn/find/products
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1142A
1143A
1144A
1145A
1152A
1155A
54701A

Oscilloscope Probes & Accessories

1145A Low Mass Active Probe for
Surface-Mount Devices

The two-channel 1145A low mass active probe has a probe tip that
weighs less than 1 gram making it ideal for attaching to fine pitch
ICs and probing surface mount components. The probe combines
high bandwidth (750 MHz), low input capacitance (2 pF) and high
input resistance (1 MOhm). A versatile set of accessories are provid-
ed and when used in conjunction with the Wedge, the 1145A pro-
vides a hands-free solution for probing 0.5 mm and 0.65 mm IC
packages. See page 61 for more information.

This probe can access power directly from the 54520/40 series
and 54615/16B oscilloscopes. The 1142A power supply is required
for all other instruments. This configuration requires 50 Ohm inputs.

English URL www.agilent.com/find/products

Active Probes (cont.)

Ordering Information

1131A 3.5 GHz Infiniimax Active Probe System
1132A 5 GHz Infiniimax Active Probe System
1133A 7 GHz Infiniimax Active Probe System
1142A Power supply for 1T144A and 1145A
1143A Probe Offset and Power Module for 54701A
1144A 800 MHz Active Probe

1145A 2-Channel, 750 MHz Active Probe
1152A 2.5 GHz, 0.6 pF Active Probe

1155A Low Mass Active Probe

1156A 1.5 GHz Active Probe

1157A 2.5 GHz Active Probe

1158A 4 GHz Active Probe

Korean URL www.agilent.co.kr/find/products



Oscilloscope Probes & Accessories
High-Voltage, Resistive Divider and Current Probes

1146A

10020A
10076A
10077A
54006A
N2771A

10076A 100:1 High-Voltage Probe

The 10076A 4 kV 100:1 passive probe gives you the voltage and band-
width you need for making high-voltage measurements. Its compact
design makes it easier to probe today’s small power electronics com-
ponents and its rugged construction means it can withstand rough
handling without breaking. You can measure dc voltages up to 4 kV
peak. The 250 MHz probe bandwidth enables you to capture fast,
high-voltage signals. The 10077A accessory kit can be used with this
high voltage probe for wider range of application.

N2771A 1000:1 High-Voltage Probe

The N2771A is anew 1000:1 high voltage probe for the measurement
of fast high voltage signals, up to 30 kV dc + peak ac, 10 kVrms and
50 MHz probe bandwidth.

The probe’s large size and rugged construction provides supe-
rior protection. The ground lead is fed through the body of the probe
and protrudes behind the safety barrier, keeping the ground connec-
tion away from the high voltage.

54006A 6-GHz Passive Divider Probe

The low 0.25 pF input capacitance and sophisticated ground design
of the 54006 A probe lets you probe multi-GHz systems with minimal
loading of the circuit under test. The small size of this probe also
allows you to access very small components. The 54006A is supplied
with 10:1, 500 Q, and 20:1, 1 kQ resistive dividers.

Traditional Chinese URL www.agilent.com.tw/find/products

1146A Oscilloscope AC/DC Current Probe

This ac/dc current probe expands oscilloscope applications into
industrial, automotive or power environments, and is ideal for
analysis and measurement of distorted current waveforms and har-
monics. This probe permits accurate display and measurement of
currents from 100 mA to 100 A rms, dc to 100 kHz without breaking
into the circuit. The 1146 A uses Hall-effect technology to measure ac
and dc signals. Compatible with any scope or voltage measuring
instrument with BNC input, 0.2 to 0.5 V/div, and a minimum input
impedance of 1 MOhm. 1 mV/100 mA Range; Output Signal: 10 mV/A
ac/dc. 1mV/10 mA Range; Output Signal: 100 mV/A ac/dc. Working
Voltage: 660 V max., Battery: 9 V alkaline.

N2774A 50 MHz Current Probe

Compatible with any scope or voltage measuring instruments with
BNC input, the Agilent N2774A is a high bandwidth, active current
probe that offers an accurate and reliable solution for measuring dc
and ac currents. The probe uses a hybrid technology that includes a
Hall effect sensor, which senses the dc current, and a current trans-
former, which senses the ac current, making it unnecessary to make
an electrical connection to the circuit. The N2774A current probe
requires the N2775A power supply to supply DC power for the
probe.

Simplified Chinese URL www.agilent.com.cn/find/products



Oscilloscope Probes & Accessories

1146A

10020A
10076A
10077A
54006A
N2771A

Yy,

Related Literature

1147A 50 MHz Current Probe

The Agilent 1147A is a wide bandwidth, active current probe for
54800-series Infiniium oscilloscopes. The probe features flat band-
width (DC-50 MHz), low noise (<2.5 mA rms) and low circuit
insertion loss. The 1147A is ideal for capturing transient current sig-
nals such as those found in motor controllers, in switching power
supplies, inverters and current amplifiers driving inductive loads.

Publication Title Publication Type Publication Number
Agilent Technologies 54600 Series Oscilloscopes Data Sheet 5968-8152EN
Agilent Technologies Infiniium 54800 Series Oscilloscopes Brochure 5988-3788EN
Infiniium 54850 Series Oscilloscopes InfiniiMax 1130 Series Probes Data Sheet 5988-7976EN
Infiniium 86100B DCA: Modular platform for fast, accurate waveform testing up to 40 Gb/s Brochure 5988-5235EN
The following literature provides useful information on using oscilloscopes for specific applications.

Optimizing Oscilloscope Measurement Accuracy on High-Performance Systems with Application Note 1385 5988-5021EN

Agilent Active Probes

Debugging a PCI Bus with a Mixed-Signal Oscilloscope

Application Note 1417 5988-7745EN

Mixed Analog and Digital Signal Debug and Analysis Using a Mixed-Signal Oscilloscope Application Note 1418 5988-7746EN

Wireless LAN Example Application

Finding Hidden Problems Using Agilent’s Deep-Memory Oscilloscope: How IBM Solved a Mystery Customer Success Story 5988-5655EN

The Truth About the Fidelity of High-Bandwidth Voltage Probes

Application Note 1404 5988-6515EN

Verifying Bluetooth™ Baseband Signals Using Mixed-Signal Oscilloscopes

Application Note 1333-3  5988-2181EN

Spectral Analysis Using a Deep-Memory Oscilloscope Fast Fourier Transform (FFT) For Application Note 1383-1  5988-4368EN

Use with Infiniium 54830B Series Deep-Memory Oscilloscopes

54622D Agilent I°C Debugging

Application Note1351 5980-0796EUS

Debugging Digital Cameras: Detecting Redundant Pixels

Application Note 5988-3358ENUS

54622D Agilent MSO and CEBus PL Communications Testing

Application Note 1352 5980-0794EUS

Debugging Serial Bus Systems with a Mixed-Signal Oscilloscope

Application Note 1395 5988-5997EN

54622D Agilent Debugging Modern Power Electronics: Seeing the Whole Picture

Application Note 1350 5980-0797EUS

Agilent Infiniium Oscilloscopes Performance Guide Using 89601A Vector Signal Analyzer Software Product Note 5988-4096EN

For more oscilloscope application notes, on-line demos and events information, go to www.agilent.com/find/appcentral and select oscilloscopes.

Ordering Information

1146A 100-kHz AC/DC Current Probe
10076A 100:1 High Voltage Probe
10077A Accessory Kit for 10076A
54006A 6-GHz Passive Divider Probe
N2771A 1000:1 High Voltage Probe
N2774A 50-MHz Current Probe
N2775A Power Supply for the N2274A
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Modulation Domain Analysis:
A New View of Complex Signals

As a pioneer of counter/timer technology,
Hewlett-Packard recognized a need to
expand traditional frequency and time
measurement techniques. Now, with
modulation domain analyzers, Agilent
Technologies offers a unique method for
viewing complex signals that is both
intuitive and insightful.

Oscilloscopes display amplitude
(voltage) versus time: the time domain.
Spectrum analyzers show amplitude versus
frequency: the frequency domain. The
53310A brings
anew dimension to frequency and time
interval analysis with views of the modula-
tion domain:

* Frequency versus time
¢ Phase versus time
e Time interval versus time

Improved Measurement
Analysis

A wide range of applications benefit from
modulation domain analysis. Jitter measure-
ments in digital communication systems,
disk and tape drives, and mechanical
systems are dramatically improved. Identify
the sources of jitter — the first step in
improving system performance.

Modulation domain analyzers simplify
the study of step response for voltage-
controlled oscillators. They easily characterize
the frequency-hopping performance of an
agile transmitter or measure cellular phone
switching from cell to cell. Chirp linearity
and phase switching in radar systems are
easily understood from displays of frequency
or phase versus time.

Modulation Domain Analyzers

Agilent modulation domain analyzers
provide a range of features and performance.
Analysis features include views of frequency
and phase versus time, with built-in statistics
and histograms. GPIB programmability lets
you control these analyzers remotely, or
use the front panel measurement and
display options for quick on-the-spot
measurements.

The 53310A combines modulation
domain analysis in a low-cost offering.
Single-button functions and automated
setup and measurement capabilities make
the 53310A the easiest to operate of the
modulation domain analyzers. The
53310A-031 option includes features that
further simplify the analysis steps for RF
mobile communications designers, and
53310A-305 option provides software for
complete phase analysis.
53310A: Affordable, easy-to-use modulation
domain analyzer

Modulation Domain Analyzer
Applications

The following application example illus-
trates one of the many situations that benefit
from Agilent Technologies modulation
domain analyzers. For complete product
specifications or to arrange a product
demonstration, contact the Agilent Call
Center in your region.

Modulation Analysis for Mobile
Communications
The 53310A’s Option 53310A-031 “Digital RF

Communications Analysis/High Resolution
2.5 GHz Input” provides automatic measure-

Modulation Domain Analyzer Selection Guide

Model Key Selection Criteria Feature Highlights
53310A Low-cost, easy to use Auto set-up
RF transmitter characterization features
Fast histograms
53305A Software Phase analysis software

Traditional Chinese URL www.agilent.com.tw/find/products

Modulation Domain Analyzers
Modulation Domain Analyzer Applications

The Modulation Domain adds a third dimension of
frequency vs. time.

ments of synthesizer settling time,
Frequency Shift Keyed (FSK) center fre-
quency, and FSK peak deviation on DECT,
CT2 and CT3 radios. Features for optimizing
RF designs include:
¢ High resolution measurements — built-in
downconversion provides superior
frequency resolution for RF signals
* RF envelope trigger — simplifies
measurement setup by automatically
triggering on a detected TDMA burst
* Automatic measurements — synthesizer
settling time, Frequency Shift Keyed
(FSK) center frequency, and FSK
deviation
53310A-305 phase analysis software
adds the power of phase analysis to your
53310A. Direct phase analysis lets you
measure digital communication systems
and extract data, including phase settling
time, phase noise (phase spectrum), phase
deviation, and phase trajectory. When used
in combination, both options allow direct
profiles of both wide- and narrowband
modulations up to a 500 KHz modulation
rate and eliminate the need for external
downconversion.

Simplified Chinese URL www.agilent.com.cn/find/products
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53305A
53310A

Modulation Domain Analyzers
Modulation Domain Analyzers

200 ps rms single-shot resolution, 1 ps with averaging
* DECT, CT2, CT3 mobile communications measurements
» Easytouse

53310A

53310A Modulation Domain Analyzer
Affordability and Ease of Use

The most affordable modulation domain analyzer, the 53310A,
includes many innovations for ease of use. Characterization of
modulation and jitter is easy with built-in analysis. Parameters such
as peak-to-peak deviation, carrier frequency, and modulation rate
are all quickly and automatically displayed. Jitter analysis is simpli-
fied with automated mean, standard deviation, and probability
functions. Key features of this frequency and time interval analysis
product include:

Automated Setup: A single button can set up the 53310A for measure-
ment. Signals are automatically evaluated.

Single-touch Measurements: Peak-to-peak deviation, carrier frequency,
and modulation rate are easily and quickly measured for
quantifying modulation. The Save/Recall function stores up to
10 measurement steps for fast repeat operations.

Built-in Statistics: Mean, standard deviation, and probability
function buttons simplify jitter analysis.

Softkey-driven Menus: Measurement parameters and analysis
functions are easily selected while viewing measurement data.
Large Display: The expanded screen displays measurement results
clearly and aids analysis.

Low Cost: The 53310A is priced to fit budget-constrained projects
and departments.

Modulation Domain Analyzer Specification Highlights

Product Features

The 53310A offers powerful analyzer features:

Dual Timebases: Main timebase and window timebase allow data capture
while viewing measurement details in the window.

Auto or Triggered Operation: Select auto triggering, edge triggering
(rising or falling), or a unique feature: measurement value triggering
(frequency or time interval). Value triggering can eliminate the need for
and expense of external sync signal generation, shortening project time
and lowering costs.

Display vs. Time or Histogram: Select appropriate views.

Fast Histograms: Up to 16 million measurements per acquisition.
Automated Measurements: Autoscale selects appropriate setup
parameters; built-in analysis functions eliminate calculations.

Ordering Information

53310A Modulation Domain Analyzer
53310A-001 Extended Measurement Memory (4 x)
53310A-010 High Stability Oven Timebase
53310A-030 2.5 GHz Channel C
53310A-031 Digital RF Communications Analysis/
High Resolution 2.5 GHz Input
53310A-305 Phase Analysis Software
53310A-W30 3-Year Extended Repair Service
53310A-W32 3-Year Calibration Service
53310A-W34 3-Year Standards Compliant Cal Service
53310A-W50 5-Year Return Repair Service
53310A-W52 5-Year Return Calibration Service
53310A-W54 5-Year Standards Compliant Cal Service
53310A-A6J ANSI 2540 Compliant Calibration

Available Separately
53305A Phase Analysis Software

Model Frequency Single-shot Time Interval Maximum Memory Output Analysis and Display
Range Freq. Res. Resolution Continuous Size Meas/s
(extension) (1sgate) (single-shot/ Meas. Rate
averaging) (meas/s)
53310A 200 MHz 10 digits 200 ps/1ps 25M 8000 GPIB: Frequency and time interval vs. time;
(2.5 GHz) (32,000 t0 7,500 auto-scale (setup); large display; jitter

w/53310A-001) analysis; simple triggering; digital

RF communications (563310A-031)

English URL www.agilent.com/find/products
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Electronic Counters

Starting with the first frequency-measure-
ment projects in the 1940s, Hewlett-Packard
pioneered the major technologies enabling
today’s electronic counters and modulation-
domain analyzers. Today, Agilent
Technologies offers the industry’s
broadest line of electronic counters and
counter/timers.

Electronic counter/timers are used
throughout most technical industries for
measuring and analyzing frequency, phase,
and time-interval signal characteristics.
The breadth of the Agilent offering allows
the best product to be selected for each
application. An ideal functional and perfor-
mance fit delivers the greatest value: the best
and most cost-effective solution.

Agilent counter/timers offer:

¢ High-measurement accuracy

¢ Fast system throughput/GPIB capability
¢ Low cost of ownership

* Ease of use

¢ Data reduction on many models

¢ Triggering simplicity

New Measurement Technology

Modulation domain products feature
“continuous count” technology. Unlike tradi-
tional counters, these products do not stop
between measurements to process data.
Rather, they measure continuously and
process results on the fly. As a result, new
kinds of measurements are made possible.
Modulation domain products include:
53310A: Combines affordability and ease of
use

For more information on modulation
domain products, see the section starting
on page 67.

Counter Products
RF Counter

The 53181A RF counter offers outstanding measurement
performance in a low-cost, easy-to-use package.

The 53181A leads off Agilent’s newest line
of frequency counters. The 53181 A RF
counter employs continuous measurement
technology to provide superior perfor-
mance at a very low price. Frequency and
period measurements are provided over the
range of 0.1 Hz to 225 MHz with exceptional

Traditional Chinese URL www.agilent.com.tw/find/products

resolution of 10 digits in one second. An
optional second channel increases the fre-
quency range to 1.5 GHz, 3 GHz, 5 GHz, or
12.4 GHz, making it easy to cover your exact
RF measurement needs. Other features of
the 53181A include GPIB, automatic limit
testing, analog display mode, single-button
recall, extensive in-box statistical and math
analysis, and more.

The 53181A RF counter is designed for
systems and bench applications where high-
precision frequency measurements are
required in an easy-to-use, small and rugged
package.
53181A: The low-cost RF counter for systems
and bench use

Universal Frequency and Time Interval
Counters

The 53131A frequency counter offers high perfor-
mance for system or bench.

The Agilent universal counter/timers incorpo-
rate frequency measurements, just like the
53181A, and additional capabilities for time-
interval measurements. Specifically, these
counters measure precise timing between
two trigger events. These high-performance
universal products also provide complete,
automatic characterization of rise time, pulse
width, and other signal parameters. Options
are available (frequency extensions, high-
precision time bases) to customize the
products.

The current Agilent frequency counter
offering includes two high-performance
universal counters: the 53131A and 53132A.

The 53131A is designed for manufac-
turing test, troubleshooting, and service.
This counter allows you to easily make
highly reliable frequency and timing mea-
surements. Featured are extensive in-box
analysis, automatic limit testing, analog
display mode, single button recall, and
more. The 53131A’s half-rack size and light
weight make it well suited for both bench-
top and rackmounting.

The 53132A is designed for high-
performance ATE systems. It combines the
functionality of the 53131A with improved
frequency and time interval resolution.
53131A: High-performance system and bench
counter (10 digits/sec. and 500 ps LSD).
Frequency range up to 225 MHz on 2 chan-
nels (with optional 3, 5 or 12.4 GHz on the
third channel).
53132A: Highest resolution universal counter
for system applications (12 digits/sec. and
150 ps LSD). Frequency range up to 225 MHz
on 2 channels (with optional 3, 5 or 12.4
GHz on the third channel).

Electronic Counters

Overview § 69

Microwave and Millimeter-Wave
Frequency Counters

These products provide fundamental high-
performance frequency measurements, dc
to 46 GHz. Many enhancements — power
measurement, battery operation, systems
interface (GPIB), and high-accuracy time
bases — are available standard or as
options.

Pulse counters add the capability to
automatically measure and profile burst or
pulsed microwave or millimeter-wave
signals.
53150A/53151A/53152A: Portable CW micro-
wave counter with power measurement for
telecommunications service
53147A/53148A/53149A: Portable CW micro-
wave counter with dec DVM plus true power
meter for improved power accuracy

High-Precision Oscillators

The accuracy of frequency and time-
interval measurements is vitally dependent
on the time base or reference element
selected. Agilent has pioneered the field of
high-precision crystal oscillators. The
current counter product line benefits from
Agilent’s leadership in quality and preci-
sion oscillator technology. Three oscillator
varieties are standard or optional with
Agilent counters and counter/timers:
RTXO: Room-temperature crystal oscillators
are designed for minimum frequency change
over a change in temperature.
TCXO: Temperature-compensated oscilla-
tors use external components to offset
temperature effects. TCXO time bases have
temperature characteristics which are
typically five times better than an RTXO,
or <5x 10" for a 0° to 50°C change.
Oven Time Base: This alternative places the
crystal and temperature-sensitive elements
within a temperature-controlled environ-
ment. A heating element maintains a con-
sistent temperature. The best stability is
achieved when the operating point is 15°
to 20°C above the highest temperature to
which the unit will be exposed. After warm-
up, the frequency remains very stable, typi-
cally <7x 10 over a 0° to 50°C variation.
For more information, please request
Application Note 200-2, “Fundamentals
of Quartz Oscillators” from the Agilent Call
Center in your region.

Simplified Chinese URL www.agilent.com.cn/find/products
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Electronic Counters

Counter Product Families

Overview Frequency Frequency and Time Interval

§ sonsmeason s
g CW Microwave/Power Meter/DVM 12-digit/150 ps Universal
| ssmsmsmsmsan s
S
‘5 CW Microwave 10-digit/500 ps Universal
5
3| RF
=

DC 46GHz  DC 12.4 GHz
Frequency Range o Frequency Range

Counter Selection Guide

Model Frequency Freg. Resolution ~ Best Time-Interval Res.  Additional Features Page
Range (extension) (1s gate time) Sensitivity (single-shot LSD)

4 Universal Counters

53131A 225 MHz 10 digits 20 mVrms 500 ps GPIB standard, full math, statistics, n
(3,5,12.4 GHz) limit testing, auto pulse characterization
53132A 225 MHz 12 digits 20 mVrms 150 ps GPIB standard, full math, statistics, 7
(3,5,12.4 GHz) limit testing, auto pulse characterization
RF Counter
53181A 225 MHz 10 digits 20 mVrms — GPIB standard, full math, statistics, n
(1.5,3,5,12.4 GHz) limit testing
CW Microwave Counters
53150A 20 GHz 1Hz —30dBm — GPIB standard, battery optional, 73
simultaneous power measurement
53151A 26.5 GHz 1Hz -30dBm — GPIB standard, battery optional, 73
simultaneous power measurement
53152A 46 GHz 1Hz -30dBm — GPIB standard, battery optional, 73

simultaneous power measurement

CW Microwave Counter/Power Meter/DVMs

53147A 20 GHz 1Hz -30dBm — DVM and GPIB standard, battery optional, 75
—70 dBm to +20 dBm true power meter

53148A 26.5 GHz 1Hz —30dBm — DVM and GPIB standard, battery optional, 75
—70 dBm to +20 dBm true power meter

53149A 46 GHz 1Hz —30dBm — DVM and GPIB standard, battery optional, 75

—70 dBm to +20 dBm true power meter

Additionally, Agilent offers electronic counters and counter/timers  and-stack universal counters. All B-size instruments can be adapted
in an industry standard platform: VXIbus. With VXIbus counters to fit into the C-size VXIbus mainframes. Please refer to the VXIbus
from Agilent, you can rely on the same exceptional performance Products section in Chapter 9 for additional information.

that you have always had from Agilent’s high-performance rack-

English URL www.agilent.com/find/products Korean URL www.agilent.co.kr/find/products



Frequency and Time Interval Counters

» High-resolution frequency measurements to 225 MHz
(optional 1.5, 3.0, 5.0 or 12.4 GHz)

 High-resolution time-interval measurements with 53131A
and 53132A

« Intuitive user interface with shallow menu structure

¢ GPIB standard with data transfer rate of up to 200 fully-formatted
measurements/second; talk-only RS-232

 Limit test capability

¢ IntuiLink Connectivity Software included

53181A RF Counter

A Full Family of High-Performance RF
and Universal Counters

Within Budget, Without Compromise

The 53131A/132A/181A high-performance counters offer excep-
tional price and performance in a rugged, lightweight package with
a unique combination of ease of use, complete measurement set,
extensive analysis capability, reliability, and high measurement and
data transfer speed.

These instruments use real-time digital signal processing tech-
nology to analyze data while simultaneously taking new readings,
speeding measurement throughput. The technology, developed for
Agilent’s high-end line of modulation-domain analyzers, allows the
counters to gather more data for each measurement so you get the
high-resolution measurements in a fraction of the time it takes a con-
ventional counter.

Powerful Analysis Capability

The 53131A/132A/181A counters offer built-in statistics and math
functions so you can scale measurements and simultaneously mea-
sure and track average, min./max. and standard deviation. Auto-
mated limit testing lets you set upper and lower limits for any
measurement. When a measurement falls outside those limits, the
counters log the out-of-limit conditions, notify the operator and gen-
erate an output signal to trigger external devices or stop the test. An
analog display mode carries limit testing one step further, letting you
see at a glance whether a measurement falls within pass/fail limits.

Analog display mode uses an asterisk to represent the current measurement
relative to user-defined upper and lower limits. The colon on the left represents the
lower limit and the colon on the right represents the upper limit.

High-Speed Automated Test Capability

For computer-controlled systems applications, each counter
includes a standard GPIB interface with a data transfer rate of up to
200 fully-formatted measurements per second. The counters use the
Standard Commands for Programmable Instruments (SCPI) proto-
col, letting you leverage your programming investment across your
measurement system. The standard RS-232 talk-only interface
provides printer support or data transfer to a computer through a
terminal-emulation program.

Traditional Chinese URL www.agilent.com.tw/find/products

Electronic Counters

» 53181A: 10-digit/s resolution
e 53131A: 10-digit/s and 500 psec resolution
e 53132A: 12-digit/s and 150 psec resolution

53131A and 53132A Universal Counters

53181A RF Counter

Optimized for RF applications, the single-channel 53181A gives you
frequency, period, and peak-voltage measurements with up to 10 dig-
its/sec frequency and period resolution. The low-cost 53181A counter
is ideal for benchtop, system RF and analog applications.

A digit-blanking function lets you easily eliminate unnecessary
digits when you want to read measurements quickly. For higher-
frequency measurements, an optional second channel provides 1.5,
3,5 or 12.4 GHz bandwidth.

53131A and 53132A Frequency Counters

The two-channel 53131A counter offers 10 digits per second of fre-
quency and period resolution at up to 225 MHz. Single-shot time-
interval resolution is specified at 500 ps and averaging can reduce
this even further. Measurements include frequency, time interval,
ratio, period, phase angle, totalize, peak voltage, pulse parameters
and more. For quick access to frequently used tests, a single key-
stroke recalls up to 20 different stored front-panel set-ups. Choose
the 53131A for general bench or system test where you need excel-
lent performance at an unbeatable price.

For applications requiring higher resolution, the 53132A offers
the same features and functions as the 53131A with up to 12 digits/s
frequency and period resolution. Single-shot time-interval resolu-
tion is specified at 150 ps. Choose the 53132A when you need the
very best in accuracy and resolution, or when speed in an automat-
ed system is critical. With the 53132A, expanded external arming
features can be used to control time interval measurements using an
external signal.

Whichever counter you choose, you’ll have an accurate, reliable
counter that will serve you for years to come. We back that claim
with a standard three-year warranty that can be extended an addi-
tional two years.

Options Increase Versatility

The 563131A/132A/181A counters can be ordered with an optional
RF-input channel to provide frequency measurements up to 3 GHz
(631xxA-030), 5 GHz (531xxA-050) or 12.4 GHz (531xxA-124). (See
table on page 72.)

A choice of optional timebases is available for the
53131A/132A/181A counters to increase your measurement accura-
cy. Option 531xxA-010 provides a high-stability oven timebase with
aging of less than 5 x 10"° per day. Option 563132A-012 provides an
ultra-high-stability oven timebase with aging of less than 1 x 10'° per
day. (See table on page 72.)

Agilent IntuiLink for counters software turns your PC and
counter into a powerful, easy-to-use measurement system. IntuiLink
lets you easily configure and run tests from your Windows-based PC,
making data gathering more convenient. IntuiLink software helps
you get more information from your data by providing a variety of
basic display formats and analysis tools that let you manipulate and
understand your data quickly and easily.

Simplified Chinese URL www.agilent.com.cn/find/products
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53131A
53132A
53181A

Electronic Counters

Frequency and Time Interval Counters (cont.)

Abridged Measurement Specification & Characteristics

53131A 53132A 53181A
Measurements Frequency, frequency ratio, time interval, period, rise/fall time, positive/negative Frequency, frequency ratio
pulse width, duty cycle,phase (CH 1 to CH 2), totalize, peak voltage, time interval (with optional CH 2),
average, time interval delay period, peak voltage
Analysis Automatic limit testing, math (scale and offset), statistics (minimum, maximum, mean, standard deviation).

Statistics available on all measurements or only measurements that fall within limits.

Measurement Characteristic

Frequency range CH1&2:dc— 225 MHz CH1&2:dc- 225 MHz CH 1: dc —225 MHz
Frequency resolution: 10 digits/s 12 digits/s 10 digits/s

Time interval 500 ps 150 ps NA

resolution (LSD)

Measurement speed: Up to 200 meas/s over GPIB Up to 200 meas/s over GPIB Up to 200 meas/s over GPIB
Voltage Range & Sensitivity

(Sinusoid)

DCto 100 MHz: 20 mVrms to +5 Vac +dc 20 mVrms to +5 Vac + dc 20 mVrms to £5 Vac + dc
100 MHz to 200 MHz: 30 mVrms to £5 Vac +dc 30 mVrms to £5 Vac + dc 30 mVrms to £5 Vac + dc
200 to 225 MHz: 40 mVrms to 5 Vac + dc 40 mVrms to 5 Vac + dc 40 mVrms to 5 Vac + dc

Input Conditioning
Impedance, coupling
Low pass filter

(Independently selectable on CH 1 & 2)

1MQorb0Q,acordc
100 kHz, switchable

(Independently selectable on CH 1 &2)
1MQ or50Q, ac ordc
100 kHz, switchable

(Selectable on CH 1)
1MQ or50Q, ac ordc
100 kHz, switchable

Attenuation x1orx10 x1orx10 x1orx10
External Timebase Reference Input 1,5, 10 MHz 10 MHz 1,5,10 MHz
Trigger CH1&2 CH1&2 CH1

Trigger on rising/falling edge; set level by percent of signal level or absolute voltage; set sensitivity to LOW, MED, or HIGH

Gating and Arming

Auto, manual (set gate time or number of digits of resolution); external, delay (expanded on 53132A)

Interfaces GPIB (IEEE 488.1 and 488.2) with SCPI-compatible language; talk only RS-232
Software Includes IntuiLink Connectivity Software
Power 100 to 120 VAC +10% 50, 60 or 400 Hz + 10%

220to 240 VAC +10% —50 or 60 Hz +10%

}AC line voltage selection is automatic

Net Weight/Size

3kg (6.5 Ibs), 88.5 mm H x 21

2.6 mm W x 348.3 mm D (3.54inx8.50inx 13.932in)

For full specifications, request a Product Overview, or visit our web site: www.agilent.com/find/bi

Standard and Optional High-Stability Timebases

Standard Medium Stability High Stability Oven Ultra High Stability Oven
(0°to 50°C) Oven (Option 001) (Option 010) (Option 012, 53132A only)
Temperature Stability: <5x10°° <2x107 <25x107° <25x107
(referenced to 25°C)
Aging Rate Per Day: <4x1078 <5x107" <1x107"
(after30days)  Per Month: <3x107 <2x107 <15x107° <3x10°°
Per Year: <2x10°®
Turn-on Stability vs. Time: <2x107 <5x107° <5x107°

(in 30 minutes)

(referenced to 2 hours) (referenced to 24 hours) (referenced to 24 hours)

Calibration:

Manual Adjust

Electronic Electronic Electronic

Note that power to the time base is maintained when the counter is placed in standby via the front panel switch. The internal fan will continue to operate under this condition to maintain

long-term instrument reliability.

Optional High-Frequency Channels

Ordering Information

53131A Frequency Counter

Frequency  Coupling  Power Range Damage

Range and Sensitivity Level g%igiﬁ E?gﬂﬁzfgrcoumer
53181A-015' 100 MHzto ac -27dBmto+19dBm 5Vrms 531xxA-001 Medium-Stability Timebase
15GHz 1.5 GHz 531xxA-010 High-Stability Timebase
channel 53132A-012 High-Stability Timebase (53132A only)
531xxA-030 100 MHzto ac -27dBmto+19dBm 5Vrms 53181A-015 1.5 GHz Ch. w/BNC Connector (53181A only)
3.0GHz 3.0 GHz (100 MHz to 2.7 GHz) 531xxA-030 3 GHz Channel with BNC Connector
channel -21dBmto+13dBm 531xxA-050 5 GHz Channel with Type-N Connector

(2.7 GHz to 3 GHz) 531xxA-12412.4 GHz Channel with Type-N Connector
531xxA-050 200 MHzto ac ~23dBmto+13dBm 25 dBm gg%xﬁﬁ%‘g R:ﬁgf;;fﬂ' gg;npﬁcggtf% Albration
5.0 GHz 5.0 GHz X ! ! |
channel 531xxA-1CM Rackmount Kit
34161A Accessory Pouch

531xxA-124 200 MHzto ac -23dBmto+13dBm 25dBm :
12.4 GHz 12.4 GHz 34131A Hard Transit Case
channel

" Option 015 is available only for 53181A counters.

English URL www.agilent.com/find/products
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 Ultra wide range, single input (from 50 MHz up to 46 GHz)

» Simultaneous frequency and power measurement with analog
peaking indicator

 Fully programmable via GPIB and RS-232 standard

 Lightweight with optional battery

Electronic Counters
CW Microwave Frequency Counters

53152A

53150A, 53151A, 53152A Microwave Counters

The Agilent 53150 series represent a total re-thinking of microwave
counters: innovative designs that offer no-compromise performance
and quality while attaining true portability. The 53150A, 53151A, and
53152A measure both frequency and power over the frequency ranges
of 20 GHz, 26.5 GHz, and 46 GHz, respectively, and feature a single,
extremely wideband microwave input (50 MHz up to 46 GHz).

No Compromise Performance

Utilizing a unique single board design with low phase noise PLL cir-
cuitry, the 53150 series offers exceptional sensitivity, excellent power
measurement accuracy and repeatability as well as fast acquisition
times and full programmability. Performance equals or surpasses the
industry standard HP 5350 series in virtually every aspect, and in a
package that is less than half the weight and size.

Frequency and Power Measurements with
a Single Connection

The heart of the 53150 series is an advanced sampler design that
integrates a separate zero bias Schottky diode for the accurate mea-
surement of input power. This allows the convenient measurement
of both frequency and power with a single connection. The unique
cable-loss-compensation feature (power correction) yields accura-
cies and repeatabilities that rival power meters. Best of all, since the
frequency of the test signal is measured simultaneously, the diode’s
frequency response is automatically adjusted for. And like the latest
in diode sensors, deviation from square law is also compensated for.

Traditional Chinese URL www.agilent.com.tw/find/products

Functionality Without Clutter

The 53150 series offers a clean, uncluttered front panel with with a
minimum of push buttons. Despite their simple appearance, these
counters retain all the powerful functions one expects in precision
instrumentation, with such useful functions as: measurement averag-
ing, arbitrary as well as nulling offsets for both frequency and power,
display of power in either dBm or Watts and full control of resolution,
sampling rate, and GPIB address plus extensive self-diagnostics.

Field Tough but Ready for Benchtop or ATE Applications

The 53150 series is as comfortable in the field as in the laboratory.
The rugged case with an integrated tilting handle can tolerate the
vibration and shock expected in field use. For easy transportation, a
soft carrying case is also available. The “see anywhere” backlit LCD
display ensures visibility in all environments, from dark to full sun-
light. And in situations where AC is unavailable, the internal,
replaceable camcorder batteries provide over 2.5 hours of continuous
operation. Alternatively, the unit can be powered from an external
11-18 VDC source.

For benchtop and ATE applications, the 53150 series delivers
full functionality and high measurement speed along with fully pro-
grammable RS-232 interface and high speed GPIB (SCPI compliant)
as standard. In addition, these counters are compatible with stan-
dard Agilent rackmount hardware.

Simplified Chinese URL www.agilent.com.cn/find/products
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Electronic Counters

CW Microwave Frequency Counters (cont.)

53150A
53151A
53152A

53150 Series Abridged Measurement Specifications

and Characteristics

All measurement specifications are over the full signal ranges of
channels 1 and 2. For full specifications, please call your Agilent rep-

resentative and request a Product Overview for the 53150 series
microwave counters.

Input Characteristics

Input 1 (1 MQ) Input 2 (50 Q)
Frequency Range
53150A 10 Hz to 125 MHz 0.05-20 GHz
53151A 10 Hzto 125 MHz 0.05-26.5 GHz
53152A 10 Hzto 125 MHz 0.05-46 GHz
Sensitivity 53150/51 53152
<30 Hz 40 mVrms — —
to 125 MHz 25 mVrms — —
<250 MHz — —-20dBm —20dBm
to 12.4 GHz — —-33dBm —33dBm
to 18 GHz — —-33dBm —-30dBm
to 20 GHz — —-29dBm —27dBm
t0 26.5 GHz — —-25dBm (151)  —-27dBm
to 40 GHz — — —23dBm
to 46 GHz — — —17dBm
Maximum Input 2Vrms +5dBm, <2 GHz

+13dBm, >2 GHz

Damage Level 5Vrmsto 120 Vp +27 dBm
Coupling AC AC

Channel 1

Resolution: Selectable 1 Hz to 1 MHz
Connector: BNC female

Low Pass Filter: 50 kHz, selectable

Channel 2

Resolution: Selectable 1 Hz to 1 MHz

Acquisition Time: 100 ms to 140 ms

Gate Time: 1/Resolution

FM Tolerance: 20 MHz p-p max. @ 10 MHz rate to 26.5 GHz;

12 MHz p-p max. @ 10 MHz rate to 46 GHz

AM Tolerance: Any depth/rate within dynamic range of input
Amplitude Discrimination (above 250 MHz): 20 dB typ. for greater than
75 MHz separation; 10 dB typ. for less than 75 MHz separation
Connector: 3.5 mm SMA compatible (563150A/53151A);

2.92 mm removable (53152A)

Power Measurement

Range: Counter sensitivity to +7 dBm
Units: dBm or milliwatts/microwatts
Resolution: 0.01 dB

Accuracy* (0 to—20 dBm):

53150/51 53152
<12.4 GHz +1.5dB +1.0dB
t0 20 GHz +1.5dB +1.5dB
t026.5 GHz +2.0dB (151) +1.5dB
to 46 GHz — +2.0dB

*At channel two input connector

English URL www.agilent.com/find/products

General

Display: Backlit LCD

Sample Rate: User-selectable Fast, Medium, Slow or Hold

Programming: GPIB and RS-232C, SCPI compatible

Math Functions

« Offset: Last reading and/or entered offset to reading for either
power or frequency

« Averaging: 1 to 99 measurement running average

» Power Correction (Cable Loss Compensation): Offsets
power reading via linear interpolation of up to 10 user-entered
frequency attenuations

Save and Recall: Up to 9 complete instrument setups may be saved

and later recalled

Sleep Mode (battery option only): Automatically activated if no input

is present for 5 minutes

Power Requirements

» 75 VA max. (25 W typ.)

+ 90132 VAC; 50, 60, 400 Hz

+ 216 —264 VAC; 50, 60 Hz

» 1118 VDC: 2 A max.: battery option only

Battery (option):

« Type: VHS camcorder, sealed lead acid (2 each)

« Charge Time: 8 hours in unit

« Capacity: 2.5 hours minimum at 25°C

Timebase:

TCXO0 (std) Option 001
Aging Rate 1x107/mo 5x 107"°/day
Short Term (1 sec. avg.) 1x10° 2x10™
Temperature (0°—55°C) <1x10° <3x10°

Accessories Furnished: Power cord and operating, programming,
and service manuals

Size: 88.5 mmH x 213 mm W x 300 mm D (3.54in x 8.52inx 12in)
Weight: 4 kg (8.8 Ib) without battery option; 6.4 kg (14.08 Ib) with
battery option

Ordering Information

53150A 20 GHz Microwave Counter
53151A 26.5 GHz Microwave Counter
53152A 46 GHz Microwave Counter
5315xA-001 Oven Timebase
5315xA-002 Battery/DC Input
5315xA-007 Soft Carrying Case
5315xA-A6J ANSI Z540 Compliant Calibration
5315xA-1CM Rack Mounting Kit

Korean URL www.agilent.co.kr/find/products



Microwave Counter/Power Meter/DVM

» Three frequency ranges up to 46 GHz

« True power meter with 8480 series sensors

« DVM standard and battery optional

 Fully standard programmable GPIB and RS-232 standard

53149A

53147A, 53148A, 53149A Microwave
Counter/Power Meter/DVMs

The Agilent 53140 series microwave counter/power meter/dvms have
all the fundamental measurements required to install and maintain
today’s digital microwave radio links. Rugged field portability and a
battery option complete the ensemble. These instruments are also at
home in ATE applications with GPIB and RS-232 fully programmable
I/0O ports as standard features. For those demanding R&D application,
the 53140 series offer the laboratory-level performance and accuracy
you've come to expect from Agilent Technologies.

53140 Series Abridged Measurement

Specifications and Characteristics
For full specifications, please call your Agilent representative and
request a Product Overview for the 53140 series microwave counters.

Counter Specifications
Input Characteristics

Input 1 (1 MQ) Input 2 (50 Q)
Frequency Range
53147A 10 Hz to 125 MHz 0.05-20 GHz
53148A 10 Hz to 125 MHz 0.05-26.5 GHz
53149A 10 Hz to 125 MHz 0.05-46 GHz
Sensitivity 53147A748A 53149A
<30 GHz 40 mVrms — —
to 125 MHz 25 mVrms — —
<250 GHz — —20dBm —20dBm
to 12.4 GHz — —-33dBm —-33dBm
to 18 GHz — —-33dBm -30dBm
to 20 GHz — —29dBm —27dBm
t0 26.5 GHz — —25dBm (148) —27dBm
to 40 GHz — — —23dBm
to 46 GHz — — —17dBm
Damage Level 5Vrmsto 120 Vp +27 dBm

Traditional Chinese URL www.agilent.com.tw/find/products

Electronic Counters

Channel 1
Resolution: Selectable 1 Hzto 1 MHz
Low Pass Filter: 50 kHz, selectable

Channel 2

Resolution: Selectable 1 Hz to 1 MHz

Acquisition Time: 100 ms to 140 ms

Gate Time: 1/Resolution

FM Tolerance

» 20 MHz p-p max. @ 10 MHz rate to 26.5 GHz

» 12 MHz p-p max. @ 10 MHz rate to 46 GHz

Amplitude Discrimination (above 250 MHz): 20 dB typ. for greater than
75 MHz separation; 10 dB typ. For less than 75 MHz separation
Connector: 3.5 mm SMA compatible (53147A/53148A)

2.92 mm removable (53149A)

Power Meter Specifications

Frequency Range: 10 MHz to 50 GHz, sensor-dependent

Power Range: =70 dBm to +20 dBm, sensor-dependent

Power Sensors: 8480 series

Display Units: Watts, dBm

Resolution: 0.01 dB in log mode, 0.1% of full scale in linear mode

Accuracy

* Instrumentation: £0.02 dB or £0.5%

Power Reference

» Power Qutput: 1.00 mW. Factory set to +0.7%, traceable to U.S. National
Institute of Standards and Technology.

DVM Specifications

Function: DC volts
Range: +50 Vdc

General

Display: Backlit LCD

Programming: GPIB and RS-232C, SCPI compatible

Math Functions

* Offset: Last reading and/or entered offset to reading for either power of
frequency

* Averaging: 1to 99 measurement running average

Save and Recall: Up to 9 complete instrument setups may be saved and

later recalled

Power Requirements:

* 90-132 VAC; 50, 60, 400 Hz

+ 216—264 VAC; 50, 60 Hz

» 11-18 VDC: battery option only

Battery (option):

+ Type: VHS camcorder, sealed lead acid (2 each)

+ Charge Time: 8 hours in unit

+ Capacity: 2 hours typical

Timebase:

TXCO (std) Oven (opt)
Aging Rate 1x107/mo 5x 107""/day
Short Term (1 sec. avg.) 1x10° 2x10™"
Temperature (0°C —55°C) <1x10° <3x10°

Accessories Furnished: Power cord, 1.5 m power sensor cable (11730A),
operating, programming and service manuals

Ordering Information

53147A 20 GHz Counter/Power Meter/DVM

53148A 26.5 GHz Counter/Power Meter/DVM

53149A 46 GHz Counter/Power Meter/DVM
5314xA-001 Oven Timebase
5314xA-002 Battery/DC Input
5314xA-007 Soft Carrying Case
5314xA-1CM Rackmount Kit
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Digital Multimeters

Overview
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Agilent offers a full line of digital multimeters.

Find Your Fit in the Agilent
Family
From a bench top to a test rack to a VXIbus

system, there’s an Agilent digital multi-
meter (DMM) that’s right for the job:

3458A Multimeter

Up to 87 digits and up to 100,000 readings
per second. Test engineers, R&D engineers,
and metrologists worldwide rely on its
accuracy and speed.

i

|
|
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i

34420A Nanovolt/Micro-ohmeter

With 77, digits of resolution, 8 nVpp noise,
and built-in resistance and SPRT functions,
the 34420A can handle your most demanding
low-level measurements.

34401A Multimeter

The world’s best-selling benchtop/system
DMM delivers 6.-digit performance at a
5%-digit DMM price.

Selection Table for Digital Multimeters, Voltmeters

34970A

VXlbus DMMs

Perfect for data acquisition and computer-
aided test applications. Refer to the VXIbus
section of this catalog (Chapter 9) for more
information.

34970A Data Acquisition Switch Unit

Three slot mainframe with a built-in
67:-digit DMM. Choose from 8 optional
plug-in modules to create a compact data
logger, full-featured data acquisition system,
or low-cost switching unit.

34401A 3458A 34970A! 34420A
Type DMM DMM Data Logger/Scanning DMM Nanovolt/micro-ohm meter
67 Digit 8/ Digit 67 Digit 7/ Digit

Basic Measurements

dc & ac voltage, dc & ac current, 2 & 4 wire resistance, frequency & period

dc voltage, 2 & 4 wire resistance,
low power resistance, ratio

Additional continuity, diode test 3 modes of true RMS, Scanning 20 to 60 2-wire channels 2 Channels —ratio and difference

Measurements Digitizing

Temperature — Thermistor, RTD Thermocouple, RTD, Thermistor Direct SPRT, RTD, Thermistor,
Thermocouple

dcV Accuracy? 0.0035 +0.0005 0.0008 + 0.000005 0.0035 + 0.0005 0.003 +0.0004

+(% of reading + % of (0.0004 + 0.000005)°

range)

acV Accuracy* 0.06 +0.03 0.007 +0.002 0.06 +0.04 —

+(% of reading + % of

range)

Resistance Accuracy® 0.010 +0.001 0.0010 + 0.00005 0.010 +0.001 0.006 +0.0002

+(% of reading + % of
range)

Null, statistics, dBm, dB,
limit test

Math Functions

Null, statistics, dBm, dB
limit test, scale, offset,
filter, % error

scale, offset

Null, statistics, limit test,

Null, statistics, dBm, dB
limit, test, scale, offset, filter,
moving avg. filter

Software Include Intuilink SW

Include BenchLink Data Logger SW

Include Intuilink SW

' Requires plug-in modules. 34970A has three slots and 8 modules to choose from (34901A, 34902A, 34903A, 34904A, 34905A, 34906A, 34907A, 34908A).

2dcV accuracy; 1yr, 10 Vrange.

*dcV accuracy with optional high stability reference (3458-002).

“acV accuracy; 1yr, 10 Vrange,10 Hz to 20 kHz, (3458A 40 Hz to 1 kHz).
® Resistance accuracy; 1yr, 4 wire-ohm, 100 k ohm range, (34420A 10 k ohm range).
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Low-Cost 6% Digit Multimeter

* 12 measurement functions

e 1000 V maximum input

« 15 ppm basic dcV accuracy (24-hour)

« 1000 readings per second direct to GPIB
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34401A

34401A Digital Multimeter

The 34401A digital multimeter establishes a new price/performance
standard by offering such features as 6'% digits of resolution, 1000
readings per second, and 15 ppm basic dc accuracy at a surprisingly
affordable price. The 34401A has been designed for superior perfor-
mance while providing the flexibility to meet both your present and
future needs.

Great Bench Performance

The clear, logical front panel of the 34401A allows you to easily
select all primary measurement functions. Traditional “bench” func-
tions, such as continuity and diode test, are included. Math func-
tions, such as NULL, dB, dBm, limit test, and min/max/avg are easily
selected. A simple menu scheme gives you access to powerful
advanced features, such as the ability to store up to 512 readings in
internal memory. Measurement results are displayed on a bright,
high-visibility readout. A rugged case ensures survival even under
the toughest conditions, and the optional accessory pouch makes it
easy to pack up and go with the 34401A.

Traditional Chinese URL www.agilent.com.tw/find/products
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Digital Multimeters

* GPIB and RS-232 standard

e 512-reading memory

* SCPI commands standard

¢ IntuiLink Connectivity Software included

R |
e

Superior Performance in Your System

The 34401A can take up to 1000 readings per second, including
GPIB bus transfer in ASCII format. Both GPIB and RS-232 are stan-
dard, letting you select the interface that best meets your needs. The
34401A responds to three different command languages. It accepts
SCPI commands (Standard Commands for Programmable Instru-
ments), which ensures present and future compatibility. Drivers are
also available for both National Instruments Labview and Agilent’s
VEE software.

IntuiLink Software, included with your 34401A, allows you to
transfer your measurement data and images into Microsoft Excel or
Microsoft Word with little or no programming. You can specify the
meter setup and take a single reading or log data to the Excel
spreadsheet in specific time intervals. Programmers can use the
ActiveX components to control the DMM using SCPI commands. To
find out more about IntuiLink, visit www.agilent.com/find/intuilink

Simplified Chinese URL www.agilent.com.cn/find/products
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Digital Multimeters

Low-Cost 6% Digit Multimeter (cont.)

Abbreviated Technical Specifications

DC Voltage
Input Characteristics
Range Maximum Resolution in Digits Input Resistance
Reading 6% 5% 4%
(6% digits)
100mV  120.0000 100nV 1pv 10pv 10 MQ or>10 GQ
1V 1.200000 TV 10pv 100 pV 10MQ or>10 GQ
mnv 12.00000 10pV 100pV 1mV 10MQ or>10 GQ
100V 120.0000 100pV 1TmV. 10mV 10 MQ
1000V 1050.000 TmV. 10mV 100mV  10MQ

Input Protection: >1000 V on all ranges
Measurement Accuracy: £(% of reading + % of range)

Range 24-Hour 90-Day 1-Year
230CEENIRE 230CEEERE 230CEEERE

100 mV 0.0030+0.0030 0.0040 +0.0035 0.0050 + 0.0035

1V 0.0020 + 0.0006 0.0030 + 0.0007 0.0040 + 0.0007

v 0.0015+0.0004 0.0020 + 0.0005 0.0035 +0.0005

100V 0.0020 + 0.0006 0.0035+0.0006 0.0045+0.0006

1000V 0.0020 + 0.0006 0.0035 +0.0010 0.0045 +0.0010

Noise Rejection: (50 or 60 Hz, 1 kQ unbalance in LO lead)
DC CMRR: 140 dB
AC CMRR: 70 dB
Normal Mode Rejection (60 Hz/50 Hz) + 0.1%:
100 PLC (1.67 s/2.00 s): 60 dB
10 PLC (167 ms/200 ms): 60 dB
1PLC (16.7ms/20.0 ms): 60 dB
<1PLC (3msor800ps): 0dB
Maximum Reading Rate: (readings/s)

Power Line Frequency Resolution in Digits

6% 5% 4%
60 Hz 6 300 1000
50 Hz 5 300 1000

AC Voltage (true rms)
Measurement Accuracy: +(% of reading + % of range); 1 year, 23°C £ 5°C

Frequency Ranges Ranges
100 mV 1,10, 100, 750 V

3to5Hz 1.00+0.04 1.00+0.03
5to 10 Hz 0.35+0.04 0.35+0.03
10 Hz to 20 kHz 0.06 +0.04 0.06 +0.03
20to 50 kHz 0.12+0.04 0.12+0.05
50 to 100 kHz 0.60 +0.08 0.60 +0.08
100 to 300 kHz 4.00+0.50 4.00+0.50

Note: -3 dB frequency typically >1 MHz

Input Resistance: 1 MQ + 2%, in parallel with 100 pF

Input Protection: >750 V rms on all ranges

Maximum Volt-Hz Product: 8 x 107

Crest Factor: Maximum of 5:1 at full scale

Maximum Reading Rate: 10 readings/s (50 readings/s with default
delays defeated)

Frequency and Period

Range: 3 Hz to 300 kHz (333 ms to 3.33 ps)

1-Year Accuracy: 0.01% (40 Hz to 300 kHz); 0.05% (3 to 40 Hz)
Resolution: 10 pHz to 1 Hz

Other Measurement Functions: Continuity, Diode Test, Ratio dc:dc,
Limit Test

Math Functions: NULL, Min/Max/Avg, dB, dBm, Limit Test

Memory: 512-reading internal storage

Standard Programming Languages: SCPI, HP 3478A and Fluke
8840A/42A

Computer Interface: GPIB and RS-232C standard

Accessories Included: Test lead kit, operators manual, service manual,
test report, and power cord

Warranty: 3 years standard

English URL www.agilent.com/find/products

Resistance: (2-wire Q, 4-wire Q)
Input Characteristics

Range Maximum Reading Resolution in Digits

(6% digits) 6% 5% 4%
100Q 120.0000 100uQ TmQ  10mQ
1kQ 1.200000 TmQ  10mQ 100mQ
10kQ 12.00000 1M0MmQ  100mQ 1Q
100 kQ 120.0000 100mQ 1Q 10Q
1MQ 1.200000 1Q 10Q 100Q
10 MQ 12.00000 10Q 100Q  1kQ
100MQ  120.0000 100Q 1kQ 10 kR

Input Protection: >1000 V on all ranges
Measurement Accuracy: +(% of reading + % of range)
Specs are for 4-wire Q or 2-wire Q using Math Null

Range 24-Hour 90-Day 1-Year Current
23°C £ 1°C 23°C £5°C 23°C £5°C Source
100Q 0.0030 +0.0030 0.008 +0.004 0.010+0.004 1TmA
1kQ 0.0020 +0.0005 0.008 +0.001 0.010 +0.001 1mA
10 kQ 0.0020 +0.0005 0.008 +0.001 0.010 +0.001 100 pA
100 kQ 0.0020 +0.0005 0.008 +0.001 0.010+0.001 10 pA
1MQ 0.0020 +0.001  0.008 +0.001 0.010 +0.001 5.0pA
10 MQ 0.0150+0.001  0.020 + 0.001 0.040 +0.001 500 nA
100MQ  0.3000+0.010  0.800+0.010 0.800+0.010 500 nA*
*Measurement is computed from 10 MQ in parallel with input.
Maximum Reading Rate: Same as dcV
DC Current
Measurement Accuracy: £(% of reading + % of range)
Range 24-Hour 90-Day 1-Year Shunt
23°C+1°C 23°C+£5°C 23°C+£5°C Resistance
10mA 0.005+0.010 0.030 +0.020 0.050 +0.020 50Q
100 mA 0.010 + 0.004 0.030 + 0.005 0.050 + 0.005 5.0Q
1A 0.050 + 0.006 0.080+0.010 0.100+0.010 01Q
3A 0.100 + 0.020 0.120 + 0.020 0.120 + 0.020 0.1Q

Burden Voltage: <2 V for 3 A input; <0.1 V for 10 mA input

Input Protection: Externally accessible 3 A 250 V fuse; internal 7 A
500 V fuse

Maximum Reading Rate: Same as dcV

AC Current (true rms)
Measurement Accuracy: £(% of reading + % of range); 1 year, 23°C £ 5°C

Frequency Ranges Ranges
1A 3A
3to5Hz 1.00+0.04 1.10+0.06
5to 10 Hz 0.30 +0.04 0.35+0.06
10 Hz to 5 kHz 0.10 +0.04 0.15+0.06

Burden Voltage: <1.5V rms for 3 Ainput

Input Protection: Externally accessible 3 A 250 V fuse; internal 7 A
500V fuse

Maximum Reading Rate: Same as acV

General Specifications

Power: 100/120/220/240V, +10%

Power Line Frequency: 45 to 66 Hz, 360 to 440 Hz

Power Consumption: 25 VA peak (10 W average)

Operating Environment: 0 to 55°C, full accuracy to 80% RH, 40°C
Storage Environment: —40°C to 75°C

Size:88.5mmHx212.6 mmW x348.3mmD (4inx8.5inx 14 in)
Weight: Net, 3.6 kg (8.0 Ib); shipping, 5.9 kg (13 Ib)

Safety: Designed to UL-1244, |[EC-348, CSA

Ordering Information

34401A Multimeter

34401A-1CM Rackmount Kit

34401A-A6J ANSI 2540 Compliant Calibration
34161A Accessory Pouch
34171A Input Terminal Connector (sold in pairs)
34172A Input Calibration Short (sold in pairs)
34131A Hard Transit case

Korean URL www.agilent.co.kr/find/products



Nanovolt/Micro-ohm Meter

e 1.3nVrmsnoise/8 nVp-p
* 100 pV, 100 nQ sensitivity

« Two-channel programmable voltage input; difference and
ratio functions

e Thdigit resolution

Digital Multimeters

e 1mVto 100V ranges
e SCPland Keithley 181 languages

¢ Direct SPRT, RTD, Thermistor, and thermocouple temperature
measurements

¢ IntuiLink Connectivity Software included

34420A

34420A Nanovolt/Micro-ohm Meter

The Agilent 34420A sets a price/performance standard in low-level
measurement capability. The noise performance of the 34420A
nanovolt/micro-ohm meter is more than an order of magnitude
better than that previously available from Hewlett-Packard.

Accurate, Repeatable Low-Level Measurements

A shielded copper pin screw-down connector, a 7%-digit A/D con-
verter, 2 ppm basic dc accuracy, and a new measurement algorithm
that gives 100 dB normal mode rejection without front-end filtering
result in measurement capability you can depend on to make accu-
rate and repeatable low-level measurements. Low noise input ampli-
fiers and a highly-tuned input protection scheme bring reading
noise down to 8 nVp-p. Longer integration times improve noise
performance even further.

Noise vs. Integration Time
30
10
5 I~
rms Noise e
(nv)
~
1
5
3 e
j i
.
1 2 5 10 20 | 50 100 200 500 1k | 2k sk 10k Equivalent NPLC
H I
. . Approximate
11 8 4 2 1 |24 12 & 24 12116 4283 Reading Rate
h I
Reading per second Reading per minute ' Minutes per reading
30 minute measurement, +0.5° C, zero input, rms noise (typical)

Traditional Chinese URL www.agilent.com.tw/find/products

Unprecedented Functionality

Two input channels allow voltage measurements to be made inde-
pendently, or they can be mathematically combined to make differ-
ence and ratio measurements. Ohms measurements combine the
low-noise input circuits with a highly-stable current source to pro-
vide outstanding low-resistance measurements. Offset compensa-
tion is employed to eliminate the effects of stray thermal EMF's that
would otherwise result in measurement error. Low power ohms and
a low-voltage resistance measurement capability allow repeatable
measurements to be made where a low voltage (20 mV) is required to
avoid oxidation punch-through. A wide range of temperature
measurement capabilities are also built in, providing support for
SPRT, thermocouple, RTD, and thermistor temperature sensors.

Math Functions Enhance Capabilities

Math functions such as NULL, STATS, and SCALE ease the capture
of minimum and maximum readings, provide averages and standard
deviation, scale your measurement results, and ultimately makes it
easier for you to characterize your input signal. The 34420A can also
store up to 1024 readings in internal memory.

Built-in Versatility

You will find that the 34420A will fit equally well into your bench or
your system applications. Designed with the bench user in mind, oper-
ation of the 34420A from the front panel is straightforward and intu-
itive. For system applications, the 34420A includes both GPIB and
RS-232 interfaces standard, and uses Standard Commands for
Programmable Instrumentation (SCPI). This ensures both present and
future compatibility. The 34420A also responds to commands for the
Keithley 181 nanovoltmeter.

Agilent IntuiLink: Easy Data Access

The Included Agilent IntuiLink software allows your captured data to
be put to work easily, using PC applications such as Microsoft Excel or
Microsoft Word, to analyze, interpret, display, print, and document the
data you get from the 34420A. To find out more about IntuiLink, visit
www.agilent.com/find/intuilink

Simplified Chinese URL www.agilent.com.cn/find/products
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Digital Multimeters

Nanovolt/Micro-ohm Meter (cont.)

Abbreviated Technical Specifications

Accuracy Specifications: +(% of reading + % of range)

DC Voltage* — 7% digits Resolution all Ranges

Range 24-Hour 90-Day 1-Year
23°C+1°C 23°C £5°C 23°C +5°C

TmVv 0.0025 + 0.0020 0.0040 +0.0020 0.0050 + 0.0020
10mV 0.0025 + 0.0002 0.0040 + 0.0002 0.0050 + 0.0003
100 mV 0.0015+0.0003 0.0030 + 0.0004 0.0040 + 0.0004
1V 0.0010 +0.0003 0.0025 +0.0004 0.0035 + 0.0004
10V 0.0002 +0.0001 0.0020 + 0.0004 0.0030 + 0.0004
100V 0.0010 +0.0004 0.0025 + 0.0005 0.0035 + 0.0005

DCV1/DCV?2 (ratio): Ratio errorin % = channel 1 accuracy in %
+ channel 2 accuracy in %
DCV1-2 (difference): Difference error = channel 1 (% reading + % range) +
channel 2 (% reading + % range)

DC Voltage Noise Specifications?

Range 2-Minute 2-Minute 24-Hour
rms Noise p-p Noise p-p Noise

TmV 1.3nVRMS 8nVp-p 12nVp-p
10mV 1.5nVRMS 10nV p-p 14 nV p-p
100 mV 10 nV RMS 65nV p-p 80nVp-p
1V 100 nV RMS 650 nV p-p 800 nV p-p
A 450 nV RMS 3pVp-p 3.7pV p-p
100V 11 uV RMS 75uVp-p 90 pV p-p
DC Voltage
* Input Resistance:

— 10MQ +1% (100 V range)

— >10GQ (1 mV through 10 V range)
* Input Protection:

— 150V peak to Channel 1LO
Resistance®— 7% digits Resolution all Ranges
Range Test 24-Hour 90-Day 1-Year

Current  23°C+1°C 23°C £5°C 23°C £5°C

1Q 10 mA 0.0015+0.0002 0.0050+0.0002 0.0070 +0.0002
10Q 10 mA 0.0015+0.0002 0.0040+0.0002 0.0060 +0.0002
100Q 10mA 0.0015+0.0002  0.0040 +0.0002 0.0060 + 0.0002
1kQ 1mA 0.0015+0.0002 0.0040+0.0002 0.0060 + 0.0002
10 kQ 100 pA 0.0015+0.0002 0.0040+0.0002 0.0060 +0.0002
100 kQ 10 pA 0.0015+0.0003  0.0040 +0.0004 0.0060 + 0.0004
1MQ 5pA 0.0020 +0.0003 0.0050+0.0004 0.0070 +0.0004

Low Power Resistance?

Range Test 24-Hour 90-Day 1-Year
Current  23°C+1°C PBRCEREEE ZBRGEHCEE

1Q 10 mA 0.0015+0.0002 0.0050 +0.0002 0.0070 + 0.0002
10Q 10 mA 0.0015+0.0002  0.0040 +0.0002 0.0060 +0.0002
100Q 1TmA 0.0015+0.0002  0.0040 +0.0002 0.0060 + 0.0002
1kQ 100 pA 0.0015+0.0002 0.0040 +0.0002 0.0060 + 0.0002
10kQ 10 pA 0.0015+0.0004  0.0040 +0.0004 0.0060 +0.0004
100 kQ 5pA 0.0015+0.0012  0.0040 +0.0015 0.0060 +0.0015
1MQ 5pA 0.0020 +0.0003  0.0050 + 0.0004 0.0070 +0.0004

Voltage Limited Resistance®
Voltage limit selectable: 20 mV, 100 mV, or 500 mV

Range Test 24-Hour 90-Day 1-Year

Current  23°C+1°C 239C=5°C 232CEE0C
10Q 1mA 0.0020 +0.0002  0.0050+0.0002 0.0070 + 0.0002
100Q 100 pA 0.0025+0.0002  0.0050+0.0002 0.0070 + 0.0002

Temperature —0.001°C Resolution

Probe Type Accuracy

SPRT* SPRT probe accuracy +0.003°C
RTD RTD probe accuracy +0.05°C
Thermistor Thermistor probe accuracy +0.1°C

Thermocouple®

Thermocouple probe accuracy +0.2°C

English URL www.agilent.com/find/products

Temperature

SPRT: ITS-90 calibrated temperature within the range of —190°C to +660°C
RTD: Type o =0.00385 and o = 0.00392. R, from 4.9 Q to 2.1 KQ. ITS-90
(IEC 751) Callendar — Van Dusen conversion

Thermistor: 5 KQ

Thermocouple: ITS-90 conversions of type B, E, J,K, N, R, S, T

Chart Out (Analog Out)
Resolution: 16 bits
Maximum Output: +3 V
Span and Offset: Adjustable

Filter (Analog or Digital or Both)

Analog: Low pass 2 pole @ 13 Hz, available for dcV on 1 mV, 10 mV,
100 mV ranges

Digital: Moving average filter. 10 (fast), 50 (medium) or 100 (slow)
reading averages

Math Functions

NULL (Channel 1 dcV, Channel 2 dcV, Difference, Resistance,
Temperature)

STATS (Min/max/avg, peak-peak, standard deviation,
number of readings)

SCALE (Allows linear scaling as Y=MX + B)

CHART NULL (Establishes zero for rear-panel output)

General Specifications

Front-Panel Connection: Shielded, low-thermal, copper contacts
Interface: GPIB and RS-232 standard

Languages: SCPI-1994 (IEEE-488.2), Keithley 181

Warranty: 3 years standard

Ordering Information

34420A Nanovolt/Micro-Ohm Meter
Includes low-thermal input cable (34102A), low-thermal
shorting plug (34103A), operating and service manuals,
quick reference guide, test report with calibration sticker,
2.3 ml bottle of contact cleaner, and power cord.
34420A-1CM Rackmount Kit
34420A-A6J ANSI 2540 Compliant Calibration

Accessories

34102A Low-Thermal Input Cable (four-conductor with copper
spade lugs)

34103A Low-Thermal Shorting Plug

34104A Low-Thermal Input Connector

34161A Accessory Pouch

34131A Hard Transit Case

' Specifications are for channel 1 or channel 2 (100 V range on channel 1 only),
after 2-hour warm-up, resolution at 7.5 digits (100 NPLC), with filters off.

? After a 2-hour warm-up +1°C, 6.5 digits (10 NPLC) with analog filter off
digital filter medium (50 readings). 2 minute rms and 24-hour noise typical.

® All resistance specifications are for channel 1 only, after 2-hour warm-up,
resolution at 7.5 digits (100 NPLC) with filters off, for 4-wire Q or 2-wire Q
using Null.

* For 25 Q SPRT with triple-point of water check within last 4 hours. With no
triple-point of water check, add 0.013°C for 24-hour, 0.035°C for 90-day, and
0.055°C for 1-year specifications.

® For fixed reference junction. Add 0.3°C for external reference junction,
add 2.0°C for internal reference junction.

Korean URL www.agilent.co.kr/find/products
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3458A Multimeter 3458A Multimeter Performance Features
DC Volts
The Agilent 3458A multimeter shatters long-standing performance ¢ 5ranges: 0.1 Vto 1000V
barriers of speed and accuracy on the production test floor, in ¢ 8% to 4% digits resolution
research and development, and in the calibration lab. The 3458Ais ¢ Up to 100,000 readings/s (47 digits)
the fastest, most flexible, and most accurate multimeter offered by ¢ Maximum sensitivity: 10 nV
Agilent Technologies. In your system or on the bench, the 3458A ¢ 0.6 ppm 24-hour accuracy
saves you time and money with unprecedented test-system through- ¢ 8 ppm (4 ppm optional)/year voltage reference stability
put and accuracy, seven-function measurement flexibility, and low Resistance 4

cost of ownership.

Select a rate of 100,000 reading per second for maximal test
through-put. Or achieve highest levels of precision with up to 8%
digits of measurement resolution and 0.1 part per million transfer
accuracy. Add to this the 3458A’s simplicity of operation, and you
have the ideal multimeter for your most demanding applications.

* 9ranges: 10 2to 1 GQ

¢ 2-wire and 4-wire Q with offset compensation
* Up to 50,000 readings/second (5% digits)

¢ Maximum sensitivity: 10 uQ

e 2.2 ppm 24-hour accuracy

AC Volts
High-Test System Throughput ¢ 6ranges: 10 mV to 1000 V
. * 1 Hzto 10 MHz bandwidth
Faster Testing ) * Up to 50 readings/s with all readings to specified accuracy
* Up to 100,000 readings/s » Choice of sampling or analog true rms techniques
¢ Internal test setups >340/s ¢ 100 ppm best accuracy
* Programmable integration times from 500 nsto 1 s

. DC Current

Greater Test Yield « 8ranges: 100 nAto 1 A
¢ More accuracy for tighter test margins « Up to 1,350 readings/s (5% digits)
» Up to 8% digits resolution + Maximum sensitivity: 1 pA
Longer Uptime * 14 ppm 24-hour accuracy
¢ Two-source (10V, 10 kQ2) calibration, including ac AC Current
* Self-adjusting, self-verifying auto-calibration for all functions » 5ranges: 100 pAto 1 A

and ranges, including ac * 10 Hz to 100 kHz bandwidth

. . o ¢ Up to 50 readings/second
High-Resolution Digitizing * 500 ppm 24-hour accuracy
Greater Waveform Resolution and Accuracy Frequency and Period
¢ 16 to 24-bits resolution * Voltage or current ranges
* 100,000 to 0.2 sample/s e Frequency: 1 Hz to 10 MHz
* 12 MHz bandwidth ¢ Period: 100 ns to 1 second
¢ Timing resolution to 10 ns ¢ 0.01% accuracy
¢ Less than 100 ps time jitter ¢ AC or dc coupled
¢ Over 75,000 reading internal memory

Throughput

Calibration Lab Precision Maximum Reading Rates
Superb Transfer Measurements ¢ 100,000 readings/s at 4% digits (16 bits)

* 8% digits resolution * 50,000 readings/s at 5% digits

¢ 0.1 ppm dc volts linearity * 6,000 readings/s at 6% digits

¢ 0.1 ppm dc volts transfer capability * 60 readings/s at 7% digits

¢ 0.01 ppm rms internal noise * 6 readings/s at 8% digits

Extraordinary Accuracy Measurement System Speed

¢ 0.6 ppm for 24 hours in dc volts ¢ 100,000 readings/s over GPIB or with internal memory
e 2.2 ppm for 24 hours in Q ¢ 110 autoranges/s

¢ 100 ppm mid-band ac volts ¢ 340 function or range changes/s

¢ 8 ppm (4 ppm optional) per year voltage reference stability Postprocessed math from internal memory

Traditional Chinese URL www.agilent.com.tw/find/products Simplified Chinese URL www.agilent.com.cn/find/products
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Digital Multimeters

8% Digit Multimeter (cont.)

Abbreviated Technical Specifications

DC Voltage
Range FullScale = Maximum 1-Year* Transfer Input
Resolution ~ Accuracy  Accuracy  Impedance
10 min.,
tref +£0.5°C
ppm of reading + ppm of range

100mV  120.00000 10nV 9(5) +3 05+05 >10GQ
1V 1.20000000 10nV 8(4)+03  0.3+0.1 >10GQ
10V 12.0000000 100nV 8(4)+0.05 0.05+0.05 >10GQ
100V 120.000000 1pVv 10(6)+0.3 05+0.1 10MQ+1%
1000V 1050.00000 10pV 10(6)+0.1 15+005 10MQ+1%

One-year specifications for NPLC 100 within 24 hours and +1°C of last ACAL, Tcal £5°C, MATH
NULL, fixed range. Add 2 ppm of reading additional error for Agilent factory traceability of 10 V
dc to US NIST. Traceability error is the absolute error relative to National Standards associated
with the source of last external calibration. Transfer specifications for NPLC 100, following
4-hour warm-up. Full scale to 10% of full scale. Measurements on the 1000 V range are within
5% of the initial measurement value and following measurement settling. Tref is the starting
ambient temperature. Measurements are made on a fixed range using accepted metrology
practices.”High stability (Option 002) ppm of reading in parentheses.

Maximum Input

Rated Input Nondestructive
HltoLO +1000 V pk +1200 V pk
LO to guard +200V pk +350 V pk
Guard to earth +500 V pk +1000 V pk
HlorLOtoearth  +1000V pk +1200V pk
Volt-Hz product ~ 1x10° —
Resistance
Range FullScale Maximum Current 1-Year Accuracy*
Resolution  Through (4-wire Q)
Unknown ppm of rdg+ppm of range
10Q 12.00000 10pQ 10mA 15+5
100Q  120.00000 10puQ 1mA 12+5
1kQ 1.2000000 100pQ 1mA 10+05
10kQ  12.000000 1mQ 100 pA 10+05
100k 120.00000 10mQ 50 pA 10+05
1MQ 1.2000000 100 mQ 5pA 15+2
10MQ  12.000000 1Q 500 nA 50+10
100MQ 120.00000 10Q 500 nA 500+ 10
1G6Q 1.2000000 100Q 500 nA 0.5%+10

Noise Rejection (dB)' — ) -

*Specifications for 100 NPLC, offset compensation on, within 24 hours and +1°C of last

AC NMR? AC ECMR DCECMR ACAL, Tcal £5°C. Add 3 ppm of reading additional error for Agilent factory traceability of

NPLC <1 0 90 140 10 kQ to US NIST.
NPLC =1 60 150 140
NPLC=10 60 150 140 Memory
NPLC =100 60 160 140 Standard Bytes  Option001 Bytes
NPLC =1000 75 170 140 Readings Readings
'Applies for 1 kQ unbalance in the LO lead and +0.1% of the line frequency currently Reading Storage (16 bit) 10,240 20k +65,536 +128 k
set for LFREQ. ,
*For line frequency +1%, ACNMR is 40 dB for NPLC =1, or 55 dB for NPLC =100. Non-volatile, for Subprograms ~ — T4k — —

For line frequency 5%, ACNMR is 30 dB for NPLC =100.

and/or State Storage

Maximum Input

Rated Input Nondestructive
HltoLO +1000 V pk +1200 V pk
LO to guard +200V pk +350 V pk
Guard to earth +500 V pk +1000 V pk
HlorLOtoearth  +1000V pk +1200V pk

True rms AC Voltage
(Synchronous Subsampled Mode)

Range Full Scale Maximum Accuracy* Input Impedance
Resolution 24 hour —2 year

40 Hz to 1 kHz

% of reading +

% of range
10mV ~ 12.00000 10nV 0.02+0.011 1 MQ +15% with <140 pf
100mV  120.00000 10nV 0.007+0.002 1 MQ +15% with <140 pf
1V 1.2000000 100 nV 0.007+0.002 1 MQ +15% with <140 pf
v 12.000000 1 pV 0.007+0.002 1 MQ +2% with <140 pf
100V 120.00000 10 pV 0.02 +0.002 1 MQ +2% with <140 pf
1000V 700.0000 100 pV 0.04 +0.002 1 MQ +£2% with <140 pf

*Specifications apply for full scale to 10% of full scale, dc <10% of ac, sine-wave input,
crest factor of 1.4. Within 24 hours and £1°C of last ACAL. Peak (ac+dc) input limited to
5 x full scale for all ranges. Add 2 ppm of reading additional error for Agilent factory trace-
ability of 10 Vdc to US NIST.

English URL www.agilent.com/find/products

Math Functions

The 3458A performs the following math functions on measurements:
NULL, SCALE, OFFSET, RMS FILTER, SINGLE POLE FILTER, THERMISTOR
LINEARIZATION, DB, DBM, % ERROR, PASS/FAIL LIMIT TESTING, and
STATISTICS. Two math functions may be used at one time.

General Specifications

Operating Temperature: 0°C to 55°C

Warmup Time: Four hours to all specifications except where noted
Humidity Range: 95% RH, 0°C to 40°C

Storage Temperature: —40°C to +75°C

Power: 100/120V, 220/240 V + 10%, 48 to 66 Hz, 360 to 420 Hz automatically
sensed. Fusedat 1.5 A@ 115V or 0.5 A @ 230 V. <30 W, < 80 VA (peak).
Size: 88.9mm Hx425.5 mm W x502.9 mm D (3.5inx 16.75in x 19.8in)
Weight: Net, 12 kg (26.5 Ib); shipping, 14.8 kg (32.5 Ib)

Ordering Information

3458A Multimeter (with GPIB, 20 KB reading memory,
and 8 ppm stability)
3458A-001 Extended Reading Memory (expands total to 148 KB)
3458A-002 High-Stability (4 ppm/year) Reference
3458A-A6J ANSI 2540 Compliant Calibration
3458A-907 Front-handle Kit
3458A-908 Rack Flange Kit
3458A-909 Rack Flange Kit (with handles)

Korean URL www.agilent.co.kr/find/products



Accessories

Digital Multimeters

Digital Multimeter Accessory Compatibility Chart and Products

Accessory 34401A 3458A 34420A"
34132A Deluxe Test Lead Kit Yes No No
34132B Deluxe Test Lead Kit w/retractable sheath Yes Yes No
11059A Kelvin Probe Set Yes Yes No
11062A Kelvin Clip Set Yes Yes Yes
34133A Precision Electronic Probe Yes No No
11060A Surface-Mount Device Probe Yes Yes No
34171A DMM Terminal Connector Yes No No
34172A DMM Calibration Short Yes No No
11053A Lug-Lug Jumper Set No Yes No
11174A Lug-Banana Jumper Set Yes Yes No
11058A Banana-Banana Jumper Set Yes Yes No
E2307A Type-K Thermocouple Bead Temperature Probe Yes? No® No
E2308A Thermistor Temp Probe Yes? Yes No
40653B Thermistor Surface Sensor Assembly Yes? Yes No
34134A AC/DC Current Probe Yes No No
34135A AC/DC Current Probe Yes No No
34330A 30 A Current Shunt Yes Yes No
34131A Basic Instrument Transit Case Yes No Yes
34161A Accessory Pouch Yes No Yes

"Many accessories are listed as incompatible with 34420A because of the
specialized termination. Many of these accessories may be rewired onto

“Need 34812A BenchLink Meter or an external program to do temperature measurements.
*Compatible with voltmeter inputs, however an external program would be needed for
temperature calculations.

™~

the low thermal input connector 34104A.
\\:;
]
%‘

% dO
i)

34132A 34133A

Test Leads
34132A/B Deluxe Test Lead Kits

The test leads in these kits feature a 1.4 m flexible cable and a soft
Sanoprene over mold for a comfortable grip. They are rated at
1000 V CAT III. Each kit contains red and black test leads, needle
point and alligator test lead tips, and red and black retractable hook
testleads. Supplied in a reusable nylon pouch. The kits are available
with the following banana plug configurations:

Model Description
34132A Deluxe test lead kit with straight fixed sheath banana plugs
34132B Deluxe test lead kit with straight retractable sheath banana plugs

34133A Precision Electronic Test Leads

These precision electronic test leads are designed specifically for
working with small components and in dense circuit boards. The test
leads are small and light. The spring-loaded tip helps absorb those
small movements and the crown point digs into solder. The test leads
have a 1.2 m flexible cable, terminated in right angle shrouded banana
plugs and have a Sanoprene over-mold for a comfortable grip. Each kit
includes one black and one red test lead.

Traditional Chinese URL www.agilent.com.tw/find/products
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11060A

11059A

11060A Surface Mount Device Tweezers

The gold plated beryllium copper tweezer design provides an easy
method to access and accurately measure SMD resistive networks.
Length 1.2 m.

Kelvin Probe and Clips
11059A Kelvin Probe Set

This high quality Kelvin probe set is complete and ready to use for
making 4-wire Ohm measurements. The 4 color coded banana jacks
and Kelvin clips are both gold plated for maximum conductivity and
resistance to corrosion. The probe assembly also includes a ground to
guard connector to help remove any ground related errors for the
ultimate in high accuracy measurement, ideal for use with the 3458A
8Y. digit DMM. The wires are encased in a woven shroud for ease of
use and to protect the cables.

11062A Kelvin Clip Set

These silver plated Kelvin clips are ideal for constructing your own
Kelvin Probe set for 4-wire Ohm measurements. Each set contains
2 clips.

Simplified Chinese URL www.agilent.com.cn/find/products
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34131A
34134A
34135A
34161A
34171A
34172A
34330A
40653B
E2307A
E2308A

Digital Multimeters

Accessories (cont.)

34161A

34131A

Low Thermal Cables

These cables are used to minimize error in low voltage measure-
ments. Each kit contains one red and one black cable. Length 1.2 m
¢ 11053A Low Thermal Lug to Lug Cable

¢ 11174A Low Thermal Lug to Banana Cable

¢ 11058A Low Thermal Banana to Banana Cable

Current Measurement
34134A DC Coupled Current Probe

A clamp on probe for a wide range of applications such as measuring
ground currents, powers ripple or current distribution in systems.
Output signals: 1 V/A (1 mV/mA) and 10 mV/A. Frequency range: DC to
2 kHz.

34135A DC Coupled Current Probe

A clamp on probe idea for measuring high current electrical sys-
tems. Measurement range 1 to 600 A (Peak) AC and 1 to 600 A DC.
Output signal: 1 mV/A, Frequency range: DC to 10 KHz.

34330A 30 A Current Shunt

This current shunt can be used to extend the current measurement
range. Precision 0.001 Ohm resistor. Output is 1 mV per amp of cur-
rent passing through the shunt. 15 A continuous; 30 A for 15 min
continuous.

Temperature Measurement

40653B Thermistor Surface Assembly

10,000 Ohm thermistor with fast response gives real time measure-
ments. Temperature range: -10°C to 100°C. Accuracy: +1°C. termi-
nation: bare wire.

English URL www.agilent.com/find/products

34171A 34172A

34330A

E2307A Type-K Thermocouple Bead Temperature Probe
General-purpose thermocouple temperature probe. Accuracy: -260°C
to 110°C, +2% of reading. Length: 0.9 m. Terminated in dual banana plug.
E2308A Thermistor Temperature Probe

General purpose temperature probe. 5 KOhm @ 25°C, encapsulated
in a stainless steel case. Temperature range: -80°C to 150°C.
Accuracy: 0°C to 70°C, £2%. Time constant: 3 seconds typical.

Miscellaneous DMM Accessories
34171A DMM Terminal Connector

Provides a convenient and reliable method to connect wires to all
five input terminals on the 34401A. Qty 2.

34172A DMM Calibration Short

Provides a convenient and secure method to apply a short to the
input connectors of the 34401A for calibration purposes. Qty 2.

34161A Accessory Pouch

Cordura pouch fits on top of the 34401A and 34420A voltmeters
as well as the 54131/32/81A counter and the 33120A and 33250A
function/arb generators.

34131A Basic Instrument Transit Case

Heavy-duty hard-cover carrying case is constructed from rugged
A.B.S. and has rubber-grip steel handles and steel latches. The case
can be padlocked. For use with 34401A and 34420A voltmeters as well
as the 53131/32/81A counter and the 33120A function/arb generator.
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Data Acquisition & Switching

34970A

Low-Cost Data Acquisition/Switch Unit

» 3-slot data acquisition and switching mainframe ¢ 11 built-in measurement functions

o 6%-digit (22 bit) internal DMM

¢ 8switch and control plug-in modules
¢ BenchLink data logger software included

34970A (Front Panel)

34970A Data Acquisition/Switch Unit

The Agilent 34970A is a high performance, low-cost data acquisition
and switching mainframe ideal for data logging, data acquisition, and
general-purpose switching and control applications. It consists of a
half-rack mainframe with an internal 6'%4-digit (22 bit) digital multi-
meter. Three module slots are built into the rear of the unit to accept
a combination of switch and control modules. Whether you need a
few channels of simple data logging or a hundred channels of ATE
performance, the 34970A meets your data acquisition needs at a
price that meets your budget.

Measurements You Can Trust

The 34970A incorporates the measurement engine from our best-sell-
ing benchtop digital multimeter (DMM). You get the benefit of proven
Agilent performance, universal inputs with built-in signal condition-
ing, and modular flexibility, all in a low-cost, compact data acquisition
package. The 34970A features 6% digits (22 bits) of resolution, 0.004%
basic dcV accuracy, and ultra-low reading noise. Combine that with
scan rates of up to 250 channels/sec, and you've got the speed and
accuracy you need to get the job done.

Powerful Flexibility

The 34970A’s unique design allows per-channel configurability for
maximum flexibility and quick, easy setup. The internal autoranging
DMM measures 11 different functions directly, eliminating the need
for expensive external signal conditioning. Temperature conversion
routines are built-in to display raw thermocouple, RTD, or thermis-
tor inputs in degrees C, F, or Kelvin. Use Mx+B scaling to convert lin-
ear transducer outputs directly into engineering units. You can even
set high/low alarm limits to warn you of out-of-tolerance conditions.

Custom Configurations That Grow With You

Three module slots and eight switch and control modules allow you
to customize the 34970A to meet your unique requirements. Buy
only what you need, and add more modules later as your application
grows. Measure up to 120 inputs with a single half-rack unit.

Traditional Chinese URL www.agilent.com.tw/find/products

34970A (Back Panel)

Free BenchLink Software Simplifies Your
Data Gathering

If you want PC-based data logging capabilities, but don’t want to
spend hours programming, BenchLink Data Logger is the answer. Use
it to set up your test, acquire and archive measurement data, and per-
form real-time display and analysis of the incoming measurements.

A familiar spreadsheet environment makes it easy to configure
and control your tests. A rich set of colorful graphics provides many
options for displaying your data — all with point-and-click ease. Set
up multiple graphics using strip charts, histograms, X-Y scatter
charts, alarm lights and more. Also use HP BenchLink Data Logger
to easily move data to other applications for further analysis, or for
inclusion in your presentations and reports.

T e

Free BenchLink Data Logger makes PC-based setup and analysis easy.

Simplified Chinese URL www.agilent.com.cn/find/products



3490xA
Series

Data Acquisition & Switching

Low-Cost Data Acquisition/Switch Unit (cont.)

Applications

Data Logging

Configured with the 34901A 20-channel relay multiplexer, the 34970A
becomes a rugged, low-cost data logger that’s ideal for quick tests
in the lab or in the field. An intuitive front panel with self-guiding
menus and a bright, easy-to-read vacuum fluorescent display make
standalone set-up fast and easy. All readings are automatically
time stamped and stored in a 50,000 reading memory — enough
memory to hold a week’s worth of data (20 channels scanned every
five minutes). The non-volatile memory holds your data even after
power is removed, so you can use the 34970A to collect data at a
remote location for later uploading to a PC. The system configura-
tion is also held in non-volatile memory, so in the event of a power
failure the unit automatically resumes scanning when power is
returned. And for PC-based testing, HP BenchLink Data Logger
software is included to simplify your test configurations, data
analysis and data management.

Automated Testing

For automated test and benchtop automation applications, the 34970A’s
three slots and choice of eight plug-in switch and control modules
allow easy customization. The 6%-digit internal DMM brings you the
power and performance of a world-class standalone DMM, butin a
fraction of the space and at a fraction of the cost. Software drivers
that support Agilent VEE and National Instruments LabVIEW are
available to make an easy integration of the 34970A into your test
system. Standard RS-232 and GPIB interfaces and SCPI program-
ming language make integration even easier. A three-year warranty
is also standard, as is our proprietary relay maintenance system
which automatically counts and stores every individual switch clo-
sure to help you predict relay end-of-life and avoid costly production
line downtime.

Switching

For test applications that don’t require the built-in measurements of
the 34970A, the unit can be ordered without the internal DMM. This
provides an ultra low-cost solution for routing test signals to and
from your device-under-test and assorted instruments, including
external DMMs, scopes, counters and power supplies. Plus, you can
add the DMM later if your needs change.

Module Overview

Up to three modules, in any combination, can be inserted into a sin-
gle mainframe. The 34970A’s internal DMM connections are accessi-
ble only through the 34901A, 34902A, and 34908 A multiplexers. The
34970A accuracy specifications already include the switching offset
and reference junction errors shown in the table below; these errors
are listed separately for determining system error with external
measurement devices.

Module Specifications

The 34901A 20-channel multiplexer is the most versatile
module for general-purpose scanning. It combines dense,
multi-function switching with 60 channel/second scan rates to
address a broad spectrum of data acquisition applications.

The 34902A 16-channel high-speed multiplexer employs reed
relays to achieve scan rates of up to 250 channels-per-second.
This module is ideal for high-throughput automated test
applications, as well as high-speed data logging and monitor-
ing tasks.

Use the 34903A 20-channel general-purpose switch module to
cycle power to products-under-test, control indicator and
status lights, actuate external relays requiring large drive
signals, and to build custom switch configurations.

The 34904A is a two-wire, 4 x 8 full cross-point matrix that
gives you the most flexible connection path between your
device-under-test and your test equipment, allowing differ-
ent instruments to be connected to multiple points on your
DUT at the same time.

The 34905A and 34906A RF multiplexers offer broadband
switching capabilities for high-frequency and pulsed signals
to 2 GHz. Use them to route test signals between your device-
under-test and your signal generator, oscilloscope, spectrum
analyzer, video amplifier, or receiver.

The 34907A multifunction module allows great flexibility for
a variety of sense and control applications. It combines two
8-bit ports of digital input and output, a 100 kHz gated total-
izer, and two +12 V analog outputs — all on a single module.

Use the 34908A 40-channel single-ended multiplexer for the
greatest density in common-low applications, such as bat-
tery test, component characterization, and benchtop testing.

Module Type Connects ~ Speed Maximum Input Offset Bandwidth Comments
Description toInternal (ch./sec.) Voltage, Current, Power  Voltage
DMM

34901A 2-wire armature yes 60 300V 50 W <3pv 10 MHz 2 current channels (22 ch. total)
20-ch. Multiplexer (4-wire selectable) Built-in cold junction reference
34902A 2-wire reed yes 250 300V 50mA 2W <6pVv 10 MHz Built-in cold junction reference
16-ch. Multiplexer (4-wire selectable)
34903A SPDT / form C no 120 300V 50 W <3uv 10 MHz —
20-ch. Actuator/GP Switch
34904A 2-wire armature no 120 300V 50 W <3pv 10 MHz Full crosspoint
4 x 8 Matrix
34905A Common Low no 60 42v 0.7A 20w <6uv 2 GHz 1 GHz through provided
Dual 1: 4 RF Mux, 50 Q (unterminated) BNC-to-SMB adapter cables
34906A Common Low no 60 42v 07A 20W <6pVv 2GHz 1 GHz through provided
Dual 1: 4 RF Mux, 75 Q (unterminated) BNC-to-SMB adapter cables
34907A Two 8-bit digital I/0 ports  no — 42V 400mA — — — Open drain
Multifunction Module 26-bit event counter no — 2V — — — 100 kHz Gated; selectable input threshold

Two analog outputs no — 12V 10mA — — dc 16-bit, earth referenced
34908A 1-wire armature yes 60 300V 1A 50 W <3uv 10 MHz No 4-wire measurements

40-ch. single-ended Mux

(common low)
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Data Acquisition & Switching

Specifications

These are abbreviated specifications. For more detailed information  |\Jeasurement Characteristics® 34970A
on the 34970A, refer to publication number 5965-5290.

DC Voltage
Accuracy Specifications i(% of reading + 9% of range)W Measurement Method Continuously integrating multi-slope 11
A-D Converter
Includes_ measurement error, switching error and transducer A-D Linearity 0.0002% of reading + 0.0001% of range
conversion error Input Resistance
: 2 100mV, 1V, 10 Vranges Selectable 10 MQ or >10,000 MQ
Function Range Frequency, etc. %3\2?:_ - 100V, 300 V ranges 10MQ +1%
- Input Bias Current <30 pAat25°C
DC Voltage 100.0000 mV 0.0050 + 0.0040 Input Protection 300V all ranges
1.000000V 0.0040 + 0.0007 True RMS AC Voltage
10.00000 V 0.0035 + 0.0005
100.0000 V 0.0045 + 0.0006 Measurement Method AC coupled True RMS — measures the AC
300,000V 0.0045 + 0.0030 component of the input with up to 300 Vdc
. - - of bias on any range
True RMS 100.0000 mV 3Hz-5Hz 1.00+0.04 Crest Factor Maximum of 5:1 at full scale
AC Voltage® t0 100.0000 V 5Hz-10Hz 0.35+0.04 Additional Crest Factor
10 Hz - 20 kHz 0.06+0.04 Errors (non-sinewave) Crest Factor 12 0.05 % of reading
20 kHz - 50 kHz 0.12+0.05 Crest Factor 2—3 0.15 % of reading
50 kHz - 100 kHz 0.60 +0.08 Crest Factor 3—4 0.30 % of reading
100 kHz - 300 kHz* 4.00 +0.50 Crest Factor 4 -5 0.40 % of reading
300.0000V 3Hz—5Hz 1.00+0.08 Input Impedance 1 MQ £ 2% in parallel with 150 pF
' 5Hz— 10 Hz 0.35+0.08 Input Protection 300 Vrms all ranges
10 Hz—20 kHz 0.06 +0.08 Resistance
20 kHz - 50 kHz 0.12+0.12 Measurement Method Selectable 4-wire or 2-wire Ohms 4
50 kHz—100 kHz 0.60+0.20 Current source referenced to LO input
100 kHz - 300 kHz* 4.00+1.25 Offset Compensation Selectable on 100 Q, 1 kR, 10 kQ ranges
Resistance® 100.0000 Q@ 1 mA current source 0.010 +0.004 Maximum Lead Resistance ~ 10% of range per lead for 100 Q and 1 kQ ranges
1.000000kQ  1mA 0.010+0.001 . 1kQ onall other ranges
10.00000 kO 100 pA 0.010 + 0.001 Input Protection 300V onallranges
100.0000 kQ 10 pA 0.010 +0.001 Frequency and Period
1.000000MQ 5.0 pA 0.010+0.001 Measurement Method Reciprocal counting technique
10.00000 MQ 500 nA 0.040 +0.001 Voltage Ranges Same as AC voltage function
100.0000 MQ 500 nA || 10 MQ 0.800+0.010 Gate Time 15,100 ms, or 10 ms
Frequency 100 mV 3Hz—5Hz 0.10 Measurement Timeout Selectable 3 Hz, 20 Hz, 200 Hz LF limit
and Period® to 300V 5Hz—-10Hz 0.05 DC Current
10Hz-40Hz 0.03 Shunt Resistance 5Qfor10 mA, 100 mA; 0.1 Qfor 1A
40 Hz—300 kHz 0.01 Input Protection 1A 250V fuse on 34901A module
DC Current 10.00000 mA <0.1V burden 0.050 +0.020 True RMS AC Current
(34901A only) 100.0000 mA <0.6V 0.050 +0.005 Measurement Method Direct coupled to the fuse and shunt.
1.000000 A <2V 0.100+0.010 AC coupled True RMS measurement
_ (measures the ac component only)
QUeRMSAC — 10.00000mA 8 hz—2 e e Shunt Resistance 5Qfor 10 mA; 0.1 Q for 100mA, 1 A
(34901A only) 1.00000 A 10 Hz—5 kHz 0.10 +0.04 Input Protection 1A 250V fuse on 34901A module
7 _ Thermocouple
100.0000 mA g :;_ ?[l]-lﬁz :)gg : 82 Conversion Conformity ITS-90 based software routines
10 Hz—5 kHz DI1D+0l5 Reference Junction Type Internal, Fixed, or External
- - Open Thermocouple Check  Selectable per channel. Open >5 kQ
RTD Type o =0.00385 (DIN) and o = 0.00392
Temperature Type Best Range Accuracy® Thermistor 44004, 44007, 44006 series
0 0 o Measurement Noise
Th | B 1 182 1.2 -t
ermocouple E - ggog E(OJ 1%080% 1'00g Rejectlon 60 (50) Hz™
J ~150°Ct01200°C  1.0°C dc CMRR 140dB
K ~100°C to 1200°C 1.0°C acCMRR 7048 o
N ~100°C to 1300°C 1.0°C Integration Time Normal Mode Rejection"
o 0 Py 200plc/3.33s(45s) 110dB™
R 300°C to 1760°C 1.2°C »
S 400°C to 1760°C 1.2°C 100 p|C/167S(2 S) 105dB
T —~100°C to 400°C 1.0°C 20 p|c/334 ms (400 ms) 100 dB™
. 10 plc/167 ms (200 ms) 95dB
RTD R, from49 Q —200°C to 600°C 0.06°C 2plc/33.3 ms (40 ms) 90 dB
t02.1kQ 1plc/16.7 ms (20 ms) 60 dB
Thermistor 2.2k 5kand10k —80°C to 150°C 0.08°C <1ple 0dB

' Specifications are for 1-hour warm-up and 6% digits, slow ac filter.

220% over range on all ranges except 300 Vdc and ac ranges and 1 A dc and ac
currentranges.

° For sinewave input >5% of range. For inputs from 1% to 5% of range and <50 kHz,
add 0.1% of range additional error.

*Typically 30% of reading error at 1 MHz, limited to 1 x 108 V Hz.

® Specifications are for 4-wire ohms function or 2-wire ohms using scaling to remove
the offset. Without scaling, add 1 Q additional error in 2-wire ohms function.

®Input>100 mV. For 10 mV inputs, multiply % of reading error x 10.

’ Specified only for inputs >10 mA.

¢1 year accuracy. For total measurement accuracy, add temperature probe error.

?300 Vdc, ac rms isolation voltage (ch-ch, ch-Earth).

"For 1 KQ unbalance in LO lead.

"For power line frequency +0.1%.

"“For power line frequency +1%, use 40 dB or +3% use 30 dB.
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34970A

Data Acquisition & Switching

Specifications (cont.)

Operating Characteristics'

Single Channel Measurement Rates’

Function Resolution Reading/s
deV, 2-wire 6/ digits (10 plc) 6 (5)
Resistance 5% digits (1 plc) 57 (47)
4)% digits (0.02 plc) 600
Thermocouple 0.1°C (1 plc) 57 (47)
(0.02 plc) 220
RTD, Thermistor 0.01°C (10 plc) 6 (5)
0.1°C (1 plc) 57 (47)
1°C (0.02 plc) 220
acV 6% Slow (3 Hz) 0.14
6% Med (20 Hz) 1
6/ Fast (200 Hz) 8
64° 100
Frequency, Period 6/ digits (1s gate) 1
5% digits (100 ms) 9
4% digits (10 ms) 70
System Speeds* Channel/s
INTO Memory
Single channel dcV 600
34902A scanning dcV 250
34907A scanning digital in 250
34902A scanning dcV with scaling and 1 alarm fail 220
34907A scanning totalize 170
34902A scanning temperature 160
34902A scanning acV? 100
34902A scanning dcV/0hms on alternate channels 90
34901A/34908A scanning dcV 60
INTO and OUT of Memory to GPIB or RS-232 (init/fetch)
34902A scanning dcV 180
34902A scanning dcV with timestamp 150
OUT of Memory to GPIB
Readings 800
Readings with timestamp 450
Readings with all format options ON 310
OUT of Memory to RS-232
Readings 600
Readings with timestamp 320
Readings with all format options ON 230
DIRECT to GPIB or RS-232
Single channel dcV 440
34902A scanning dcV 200
Single channel MEAS DCV10/MEAS DCV 1 25
Single channel MEAS DCV/ MEAS OHMS 12
HP BenchLink Performance
Scan and save to disk with 2 strip-charts displayed 100

System Characteristics

Scanning Inputs

Analog 34901A, 34902A, and 34908A multiplexer
channels

Digital 34907A digital in and totalize

Scan list Scans channels in ascending order

Triggering

Source Interval, external, button press, software,
or on monitor channel alarm

Scan count 110 50,000 or continuous

Scan interval
Channel delay
External trig delay

0to 99 hours; 1 ms step size

0to 60 seconds per channel; 1 ms step size
<2 ms. With monitor on <200 ms

External trig jitter <2ms

Alarms

Analog inputs Hi, Lo, or Hi + Lo evaluated each scan
Digital inputs 34907A digital in: maskable pattern match or

state change

34907A totalize: Hi limit only
Monitor channel
Alarm outputs

or Lo on fail

Latency 5 ms (typical)

Alarm evaluated each reading
4TTL compatible; selectable TTL logic Hi

English URL www.agilent.com/find/products

Memory (Battery backed, 4 year typical life®)

Readings 50,000 with timestamp
Readable during scan
States 5 instrument states with user label
Alarm queue Up to 20 events with channel number, reading,

and timestamp

System Features
Per-channel math Individual Mx + B scaling and Min/Max/Average
calculated real time

Resumes scanning automatically

Counts each relay closure and stores on module.
User resettable.

Battery-backed, 4 year typical life®

Power fail recovery
Relay maintenance

Real time clock

BenchLink Data Logger Software (not included with Option 001)

System Requirements®
PC Hardware
Operating Systems
Computer Interfaces’
GPIB 82335B, 82340A/B/C, 82341A/B/C/D
National Instruments AT-GPIB/TNT, PCI-GPIB
E5810A (Windows 98/Me/NT/2000/XP)
82357A (Windows 98/Me/NT/2000/XP)
PCCOM 1-4

486, 66 MHz, 16 MB RAM, 12 MB disk space
Windows 3.1/95/98/Me/NT/2000/XP

LAN-to-GPIB
USB-to-GPIB
RS-232 (Serial Port)

General

Power Supply: 100 V/120V/220V/240V £ 10%
Power Line Frequency: 45 Hz to 66 Hz automatically sensed
Power Consumption: 12 W (25 VA peak)
Operating Environment:

Full accuracy for 0°C to 55°C

Full accuracy to 80% R.H. at 40°C

Storage Environment: —40°C to 70°C

Weight: Net: 3.6 kg (8.0 Ibs)

Safety: Conforms to CSA, UL-1244, I[EC 1010 Cat |
RFIand ESD: CISPR 11, 1EC 801/2/3/4
Warranty: 3 years

Ordering Information

34970A Data Acquisition/Switch Unit
Includes internal 672 digit DMIM, operating and service manuals, test report,
power cord, and Quick Start package (includes HP Benchlink Data Logger
software, RS-232 cable, thermo-couple, and screwdriver). Modules are
purchased separately and are required to operate.
34970A-001 Delete Internal DMM
Same as above but deletes DMM and quick start package
Order 34970-80010 to retrofit DMM at a later time
34970A-1CM Rackmount Kit
34970A-0B0 Delete Manual Set
34901A 20-Channel Armature Multiplexer
34902A 16-Channel Reed Multiplexer
34903A 20-Channel Actuator/General Purpose Switch
34904A 4 x 8 Two-Wire Matrix Switch
34905A Dual 4-Channel RF Multiplexer, 50 Ohms
Includes (10) SMB-to-BNC(f) 50 Q adapter cables
34906A Dual 4-Channel RF Multiplexer, 75 Ohms
Includes (10 ) SMB-to-BNC(f) 75 Q adapter cables
34907A Multifunction Module
34908A 40-Channel Single-Ended Multiplexer

Accessories

34161A Accessory Pouch

34131A Hard Carrying Case

E5810A LAN/GPIB Gateway

82357A USB to GPIB Converter

34970-80010 DMM Field Installation Kit

Fully calibrated with Test Report and Quick Start Kit

'Reading speeds for 60 Hz and (50 Hz) operation.

?For fixed range and function, readings to memory, scaling and alarms off, autozero off.
*Maximum limit with default settling delays defeated.

*Speeds are for 4/ digits, delay 0, display off, autozero off. Using 115 kB RS-232 setting.
SStorage at temperatures above 40°C will decrease battery life.

SSoftware provided on CD-ROM and includes utility to create floppy disks for installation.
’Interface and driver must be purchased separately.

Korean URL www.agilent.co.kr/find/products



Function/Arbitrary Waveform Generators

The 33120A, 33220A and 33250A function and
arbitrary waveforms are accurate and convenient to
set up. Also, available software makes it easy to
download modeled or captured waveforms.

Find Your Fitin the Agilent
Technologies Family

Besides producing sine waves accurate in
frequency and amplitude, function genera-
tors are versatile signal sources that can
produce some or all of the following wave-
forms: square, triangle, ramp and pulse.
Tuning is continuous over wide bands, and
many models can modulate these wave-
forms and sweep them across a range of
frequencies. Some function generators use
frequency synthesis techniques to generate
their outputs. Applications for these
general purpose signal sources are diverse.
Examples include speed sensor characteri-
zation, communications receiver design
and test, and earthquake testing.

Some waveform generators can also
produce arbitrary waveforms, programmable
at the front panel or on a PC and down-
loaded. This capability allows creating
signals that mimic noise, vibration, control
pulses, whatever signal is needed for realistic
tests. A typical use for arbitrary waveforms
is to simulate specific ECG waveforms to
verify that an electronic hospital patient
monitor responds in the proper manner.

From complex signals to simple wave-
forms, there is an Agilent generator that is
right for the job. See the table and the
individual product pages for more detail.

33120A

The 33120A uses the latest direct digital
synthesis techniques to bring you a full-
featured 15 MHz function generator that
also has arbitrary waveform capability built
in. The 33120A offers both linear and log
sweep, internal AM, FM, FSK, and burst
modulation, and a 12-bit, 40 MSa/s, 16,000
point deep arb generator. 33120A-001 phase
lock/timebase increases the 33120A
frequency stability and allows multiple
33120A’s to produce precise phase-offset
signals. Fully programmable, the 33120A
includes both GPIB and RS-232 interfaces
standard. The included Agilent IntuiLink
software facilitates creating, modifying,
and downloading arbitrary waveform to the
33120A.

33220A

The Agilent 33220A function/arbitrary
waveform generator uses direct digital
synthesis (DDS) techniques to create stable,
low-distortion output signals so you get

Selection Guide for Agilent Function/Arbitrary Waveform Generators

Overview

accurate results. The 33220A provides easy
access to standard sine, square, ramp,
triangle, and pulse waveforms plus you can
create custom waveforms using the 50 MSa/s,
14 bit, 64 K-point arbitrary waveform
function. The variable-edge pulse function,
along with PWM gives you unmatched flexi-
bility for your design, verification, and test
applications. The 33220A also includes USB,
LAN and GPIB interfaces standard and
comes with free IntuiLink software to
enable simple generation of custom wave-
forms with your PC - all at an attractive
price.

33250A

For a higher-performance solution, the
33250A provides a full-featured 80 MHz
Function/Arbitrary waveform generator
with 50 MHz pulse capabilities. It not only
provides a wide variety of standard wave-
forms, but also arbitrary waveforms with
12-bit resolution, 64 K-point deep memory,
and a sample rate of 200 MSa/s. In addition,
it has both linear and logarithmic sweep,
burst, as well as internal and external AM,
FM, and FSK modulation capabilities all

in a half-width package. External clock
reference allows multiple 33250A’s to be
used with precise phase-offset signals, or
with an external 10 MHz system clock. With
GPIB and RS-232 provided standard, the
33250A is fully programmable, and perfectly
suited for stand-alone bench and system
applications. The included Agilent IntuiLink
software facilities creating, modifying, and
downloading arbitrary waveforms to the
33250A.

33120A

33220A

33250A

Frequency Range 15 MHz

(sine, square)

20 MHz

80 MHz

Standard Waveforms

Sine, square, triangle, ramp, noise,
sin(x)/x, exponential rise and fall,
cardiac, dc volts

810 16,000 points

Sine, square, triangle, ramp, noise,
sin(x)/x, exponential rise and fall,
cardiac, dc volts

1to 64 K points

Sine, square, triangle, ramp, noise,
sin(x)/x, exponential rise and fall,
cardiac, dc volts

1to 64 K point

Arbitrary Waveforms

Sample Rate 40 MSa/s 50 MSa/s 200 MSa/s
Modulation AM (int/ext), FM (int), FSK (int/ext), AM, FM, PM, FSK, PWM, AM, FM, FSK, burst,
burst (int/ext) sweep and burst (all internal/external)  (all internal/external)
Sweep Linear or logarithmic; up or down Linear or logarithmic; up or down Linear or logarithmic; up or down

External Clock Reference Standard
External lock range: 10 MHz +35 kHz

Internal frequency: 10 MHz

Optional
External lock range: 10 MHz £50 Hz
Internal frequency: 10 MHz

Optional
External lock range: 10 MHz £35 kHz
Internal frequency: 10 MHz

Connectivity GPIB/RS-232 GPIB, USB, LAN GPIB/RS-232
(IntuiLink SW included)
Warranty 3years 3years 3years

Traditional Chinese URL www.agilent.com.tw/find/products Simplified Chinese URL www.agilent.com.cn/find/products



33120A

Function/Arbitrary Waveform Generators

Function/Arbitrary Waveform Generators

» 15 MHz sine- and square-wave outputs

« Sine, triangle, square, ramp, noise, and more

e 12-bit, 40 MSa/'s, 16,000 point deep arbitrary waveforms
Direct digital synthesis for excellent stability

Linear and log sweeps built-in

* AM, FM, FSK, and burst modulation built-in

GPIB and RS-232 interfaces both standard

IntuiLink software included

33120A

33120A Function/Arbitrary Waveform Generator

The Agilent 33120A is a high-performance, full-function 15 MHz syn-
thesized function generator. It features sine, triangle, square, ramp,
and noise waveforms, a 12-bit, 40 MSa/s, 16,000 point deep arbitrary
waveform generator, and both internal sweep and modulation capa-
bilities. The 33120A is ideal for both bench and system applications.
Both GPIB and RS-232 interfaces are standard, as is a full three-year
warranty. All this is available for a surprisingly affordable price.

Unprecedented Functionality

The 33120A will fill all your basic signal source needs by giving you a
full complement of standard functions. But this source goes beyond
the basics. You get both linear and log sweeps to 15 MHz, plus full-
modulation capabilities. AM, FM, FSK, and burst modulation are
just a button push away. You can internally modulate with any of the
standard waveforms as well as Arb. You can even use an external
source for AM, FSK, and burst modulation, if desired. Finally, you
get near-infinite custom waveform capability with the inclusion of a
12-bit, 40 MSa/s, 16,000 point deep arbitrary waveform generator.

Superb Performance

The performance of the 33120A was designed in, not left out. This
means that you get clean, low-distortion sine waves, fast rise- and
fall-time squarewaves, and linear triangle and ramp waveforms. Fur-
ther, due to the latest direct digital synthesis techniques utilized in
the 33120A, you can get down to 10 uHz frequency resolution.

English URL www.agilent.com/find/products

Built-In Versatility

You will find that the 33120A will fit equally well into your bench or
your system applications. Designed with the bench user in mind,
operation of the 33120A from the front panel is straightforward and
intuitive. The inclusion of a knob makes adjusting frequency, ampli-
tude, and offset extremely convenient. Or enter these values directly.
You can even enter amplitude values directly in V peak-to-peak, V rms,
or dBm. For system applications, the 33120A includes both GPIB and
RS-232 interfaces standard, and uses commands that are in total com-
pliance with the Standard Commands for Programmable Instrumen-
tation (SCPI).

Quality and Reliability

Not only does the 33120A offer you performance and features unheard
of at this price, you also get the advantages of owning Agilent Tech-
nologies. A full three-year warranty is standard with the 33120A. The
rugged construction and conservative design of the 33120A ensures
many years of trouble-free operation. Just as price was designed out of
the 33120A, quality and reliability were designed in.

33120A-001 External Clock Reference

33120A-001 adds a high-stability timebase, the ability to lock to an
external timebase, and the ability to phase lock two or more
33120As together. This option is especially useful if your application
requires higher-frequency stability and accuracy, if you need to lock
to an external-frequency standard, or if you need two or more phase-
locked outputs.

Link the Agilent 33120A to your PC

The included Agilent IntuiLink software allows you to easily create,
edit, and download complex waveforms using the IntuiLink
Arbitrary Waveform Editor. Or you can capture a waveform using
IntuiLink Oscilloscope or DMM, and send it to the 33120A for out-
put. For programmers, ActiveX components can be used to control
the instrument using SCPI commands. IntuiLink provides the tools
to easily create, download and manage waveforms for your 33120A.
To find out more about IntuiLink, visit www.agilent.com/find/intuilink

Korean URL www.agilent.co.kr/find/products



Function/Arbitrary Waveform Generators
Function/Arbitrary Waveform Generators (cont.

33120A-001

Abbreviated Technical Specifications
Waveforms

Standard: Sine, square, triangle, ramp, noise, sin(x)/x, exponential rise,

exponential fall, heartbeat, dc volts

Arbitrary

* Waveform Length: 8 to 16,000 points

» Amplitude Resolution: 12 bits (including sign)

» Sample Rate: 40 MSa/s

* Non-Volatile Memory: Four (4) 16,000 point waveforms

Frequency Characteristics

Sine: 100 pHz to 15 MHz

Square: 100 pHz to 15 MHz

Triangle: 100 pHz to 100 kHz

Ramp: 100 pHz to 100 kHz

Noise (Gaussian): 10 MHz bandwidth

Resolution: 10 pHz or 10 digits

Accuracy: 10 ppm in 90 days, 20 ppm in 1 year, 18°C to 28°C
» Temp. Co-eff.: <2 ppm/°C

» Aging: <10 ppm/yr.

Sine-wave Spectral Purity

Harmonic Distortion:

+ DCto 20 kHz:—70 dBc

+ 20 kHz to 100 kHz: —60 dBc

+ 100 kHz to 1 MHz: —45 dBc

* 1 MHz to 15 MHz: -35 dBc

Spurious (non-harmonic):

» DCto 1 MHz: <—65 dBc

* 1 MHz to 15 MHz: <-65 dBc + 6 dB/octave
Total Harmonic Distortion: <0.04% (dc to 20 kHz)
Phase Noise: <-55 dBc in a 30 kHz band

Signal Characteristics
Squarewave
* Rise/Fall Time: <20 ns
« Qvershoot: <4%
» Asymmetry: <1% + 5 ns
* Duty Cycle:
— 20%t080% (to 5 MHz)
— 40%t0 60% (to 15 MHz)
Triangle, Ramp, Arb
* Rise/Fall Time: 40 ns (typical)
* Linearity: <0.1% of peak output
» Settling Time: <250 ns to 0.5% of final value
- Jitter: <25 ns

Output Characteristics

Amplitude (into 50 2): 50 mV p-p to 10V p-p

» Accuracy (at 1 kHz): 1% of specified output

* Flatness (sine wave relative to 1 kHz)
<100 kHz +1% (0.1 dB)
100 kHz to 1 MHz +1.5% (0.15 dB)
1 MHz to 15 MHz +2% (0.2 dB) Ampl =3 Vrms

+3.5% (0.3 dB) Ampl <3 Vrms

Traditional Chinese URL www.agilent.com.tw/find/products

Output Impedance: 50 Q (fixed)

Offset (into 50 Q): +5 Vpk ac + dc

* Accuracy: +2% of setting + 2 mV

Resolution: 3 digits, amplitude and offset

Units: V pp, V rms, dBm

Isolation: 42 Vpk maximum to earth

Protection: Short circuit protected, +15 Vpk overdrive <1 minute

Modulation

AM

* Carrier 3dB Freq.: 10 MHz (typical)

» Modulation: Any internal waveform including Arb
* Frequency: 10 mHz to 20 kHz

+ Depth: 0% to 120%

« Source: Internal/external

FM

» Modulation: Any internal waveform including Arb
* Frequency: 10 mHz to 10 kHz

» Peak Deviation: 10 mHz to 15 MHz

« Source: Internal only

FSK

* Internal Rate: 10 mHz to 50 kHz

* Frequency Range: 10 mHz to 15 MHz

« Source: Internal or external (1 MHz max)
Burst

» Carrier Freq.: 5 MHz max.

» Count: 1t0 50,000 cycles or infinite

» Start Phase: —360° to +360°

* Internal Rate: 10 mHz to 50 kHz +1%

- Gate Source: Internal or external gate

« Trigger Source: Single, external, or internal rate

Sweep

Type: Linear or logarithmic
Direction: Up or down

Start F/Stop F: 10 mHz to 15 MHz
Speed: 1 msto 5005 +0.1%
Trigger: Internal, external, single

Rear Panel Inputs
Ext. AM Modulation: £5 Vpk = 100% modulation, 5 kQ input resistance
External Trigger/FSK/Burst Gate: TTL low true

General Specifications

State Storage Memory: Power off state automatically saved.
3 user-configurable stored states.

Interface: IEEE-488 and RS-232 standard

Language: SCPI-1991

Warranty: 3 years standard

33120A-001 External Clock Reference/TCXO Timebase

Stability: £1 ppm, 0° to 50°C

Aging: <2 ppm in first 30 days (continuous operation);
0.1 ppm/month (after first 30 days)

Ext. Reference Input Lock Range: 10 MHz + 50 Hz
Int. Reference Output Frequency: 10 MHz

Phase Offset: —360° to +360°, 0.001° resolution

For more information, visit our web site: www.agilent.com/find/source

Ordering Information

33120A Function Generator
33120A-001 External Clock Reference
33120A-A6J ANSI Z540 Compliant Calibration
33120A-1CM Rackmount Kit

34131A Hard Transit Case

34161A Accessory Pouch

Simplified Chinese URL www.agilent.com.cn/find/products
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Function/Arbitrary Waveform Generators

Function/Arbitrary Waveform Generators (cont.)

e 20 MHz Sine and Square waveforms

« Pulse, Ramp, Triangle, Noise, and DC waveforms

e 14-bit, 50 MSa/'s, 64 K-point Arbitrary waveforms

* AM, FM, PM, FSK, and PWM modulation types

« Linear & logarithmic sweeps and burst operation

e 10 mVpp to 10 Vpp amplitude range

» Graph mode for visual verification of signal settings
e Connectvia USB, GPIB and LAN

* IntuiLink Waveform Editor Software

33220A

33220A Function/Arbitrary Waveform Generator

Uncompromising Performance for Functions and
Waveforms

The Agilent Technologies 33220A Function/Arbitrary Waveform
Generator uses direct digital synthesis (DDS) techniques to create a
stable, accurate output signal for clean, low distortion sine waves.
It also gives you square waves with fast rise and fall times up to
20 MHz and linear ramp waves up to 200 kHz.

Pulse Generation

The 33220A can generate variable-edge-time pulses up to 5 MHz.
With variable period, pulse width, and amplitude the 33220A is
ideally suited to a wide variety of applications requiring a flexible
pulse signal.

English URL www.agilent.com/find/products

Custom Waveform Generation

Use the 33220A to generate complex custom waveforms. With 14-bit
resolution, and a sampling rate of 50 MSa/s, the 33220A gives you
the flexibility to create the waveforms you need. It also lets you store
up to four waveforms in nonvolatile memory.

The Agilent IntuiLink Arbitrary Waveform software allows you
to easily create, edit, and download complex waveforms using the
waveform editor. Or you can capture a waveform using IntuiLink
for Oscilloscope and send it to the 33220A for output. To find out
more about IntuiLink, visit www.agilent.com/find/intuilink

Easy-to-use Functionality

Front-panel operation of the 33220A is straight-forward and user
friendly. You can access all major functions with a single key or two.
The knob or numeric keypad can be used to adjust frequency, ampli-
tude, offset, and other parameters. You can even enter voltage values
directly in Vpp, Vrms, dBm, or as high and low levels. Timing para-
meters can be entered in Hertz (Hz) or seconds.

Internal AM, FM, PM, FSK, and PWM modulation make it easy
to modulate waveforms without the need for a separate modulation
source. Linear and logarithmic sweeps are also built in, with sweep
rates selectable from 1 ms to 500 s. Burst mode operation allows for
a user-selected number of cycles per period of time. GPIB, LAN, and
USB interfaces are all standard, plus you get full programmability
using SCPI commands.

External Frequency Reference (33220A-001)

The 33220A external frequency reference lets you synchronize to an
external 10 MHz clock, to another 33220A, or to an Agilent 33250A.
Phase adjustments can be made from the front panel or via a com-
puter interface, allowing precise phase calibration and adjustment.

Korean URL www.agilent.co.kr/find/products



Function/Arbitrary Waveform Generators

Function/Arbitrary Waveform Generators (cont.)

Abbreviated Technical Specifications

Waveforms

Standard: Sine, square, ramp, triangle, pulse, noise, DC

Built-in Arbitrary: Exponential rise, exponential fall, negative ramp,
sin(x)/x, cardiac

Waveform Characteristics

Sine

» Frequency Range: 1 pHz to 20 MHz

» Amplitude Flatness'? (relative to 1 kHz)
— <100kHz: 0.1dB
— 100 kHzto 5 MHz: 0.15dB
— 5MHzto 20 MHz: 0.3 dB

» Harmonic Distortion*®

<1Vpp =1 Vpp
DC to 20 kHz —70dBc —70dBc
20 kHz to 100 kHz —65 dBc —60 dBc
100 kHz to 1 MHz -50 dBc —45 dBc
1 MHz to 20 MHz —40 dBc -35dBc

» Total Harmonic Distortion** (DC to 20 kHz): 0.04%
* Spurious (non-harmonic)**
— DCto1MHz:—70dBc
— 1MHzto 20 MHz: —70 dBc + 6 dB/octave
* Phase Noise (10 kHz offset): — 115 dBc/Hz, typical
Square
* Frequency Range: 1 pHz to 20 MHz
* Rise/Fall Time: <13 ns
+ Overshoot: <2%
* Variable Duty Cycle:
— 20% to 80% (to 10 MHz)
— 40% to 60% (to 20 MHz)
» Asymmetry (@ 50% duty): 1% of period + 5 ns
« Jitter (RMS): 1 ns + 100 ppm of period
Ramp, Triangle
* Frequency Range: 1 pHz to 200 kHz
« Linearity: <0.1% of peak output
+ Variable Symmetry: 0.0% to 100.0 %
Pulse
* Frequency Range: 500 pHz to 5 MHz
+ Pulse Width (period <10 s): 20 ns minimum, 10 ns resolution
« Variable Edge Time: <13 nsto 100 ns
+ Overshoot: <2%
« Jitter (RMS): 300 ps + 0.1 ppm of period
Noise
» Bandwidth: 10 MHz typical
Amplitude
» Frequency Range: 1 pHz to 6 MHz
* Waveform Length: 2 to 64 K points
» Amplitude Resolution: 14 bits (including sign)
» Sample Rate: 50 MSa/s
Min. Rise/Fall Time: 35 ns typical
« Linearity: <0.1% of peak output
» Setting Time: <250 ns to 0.5% of final value
« Jitter (RMS): 6 ns + 30 ppm
» Non-volatile Memory: Four waveforms

Output Characteristics
Amplitude
* Range
— 10 mVppto 10 Vppinto 50 Q
— 20 mVpp to 20 Vpp into open circuit
* Accuracy' (at 1 kHz): £1% of setting £1 mVpp
* Units: Vpp, Vrms, dBm
* Resolution: 4 digits
DC Offset
* Range (peak AC + DC)
— 1#5Vinto 50 Q
— %10 Vinto open circuit
* Accuracy™
— 2% of offset setting
— +0.5% of amplitude £2 mV
* Resolution: 4 digits
Main Output
» Impedance: 50 Q typical
« Isolation: 42 Vpk maximum to earth
* Protection: Short-circuit protected, overload automatically disables
main output

External Clock Reference (33220A-001)
» Rear Panel Input Lock Range: 10 MHz +500 Hz
* Rear Panel Output Frequency: 10 MHz
* Phase Offset: +360° to —360°, 0.001° resolution

Modulation

AM

« Carrier Waveforms: Sine, square, ramp, Arb

» Source: Internal/external

« Internal Modulation: Sine, square, ramp, triangle, noise, Arb
(2 mHz to 20 kHz)

» Depth: 0.0% to 120.0%

FM

» Carrier Waveforms: Sine, square, ramp, Arb

+ Source: Internal/external

* Internal Modulation: Sine, square, ramp, triangle, noise, Arb
(2mHz to 20 kHz)

» Deviation: DC to 10 MHz

PM

« Carrier Waveforms: Sine, square, ramp, Arb

« Source: Internal/external

* Internal Modulation: Sine, square, ramp, triangle, noise, Arb
(2 mHz to 20 kHz)

* Deviation: 0.0 to 360.0 degrees

PWM

» Carrier waveforms: Pulse

* Source: Internal/external

* Internal Modulation: Sine, square, ramp, triangle, noise, Arb
(2 mHz to 20 kHz)

+ Deviation: 0% to 100% of pulse width

FSK

« Carrier waveforms: Sine, square, ramp, Arb

» Source: Internal or external

* Internal Modulation: 50% duty cycle square (2 mHz to 100 kHz)

External Modulation Input® (for AM, FM, PM, PWM)
» Voltage Range: 5 V full scale

* Input Impedance: 5 k< typical

+ Bandwidth: DC to 20 kHz

Sweep

Waveforms: Sine, square, ramp, Arb

Type: Linear or logarithmic

Direction: Up or down

Sweep Time: 1 ms to 500 s

Trigger: Single, external or internal

Marker: Falling edge of sync signal (programmable frequency)

Burst®

Waveforms: Sine, square, ramp, triangle, pulse, noise, Arb
Type: Counted (1 to 50,000 cycles), Infinite, Gated
Start/Stop Phase: —360° to +360°

Internal Period: 1 ps to 500 s

Gate Source: External trigger

Trigger Source: Single, external or internal

General Specifications

State Storage Memory: Power off state automatically saved;
4 user-configurable stored states

Interface: USB, GPIB, and LAN standard

Language: SCPI-1993, IEEE-488.2

Dimensions

» Bench Top: 261.1 mm W x 103.8 mm H x 303.2 mm D

» Rackmount: 212.8 mm W x 88.3 mm H x 272.3 mm D
Weight: 3.4 kg (7.5 Ibs)

Warranty: 3 years standard

For more information, visit our web site: www.agilent.com/find/33220A

Ordering Information

33220A Function/Arbitrary Waveform Generator
33220A-001 External Clock Reference
33220A-A6J ANSI Z540 Compliant Calibration

34161A Accessory Pouch

34131A Hard Transit Case

' Add 1/10th of output amplitude and offset spec per °C for operation outside the range of

18°C to 28°C.
? Autorange enabled.
*DC offsetsetto 0 V.
* Spurious noise at low amplitude is limited by =75 dBm typical.
*FSK uses trigger input (1 MHz maximum).

¢ Sine and square waveforms above 6 MHz are allowed only with an “infinite” burst count.

33220A
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Function/Arbitrary Waveform Generators

Function/Arbitrary Waveform Generators (cont.)

* 80 MHz sine and square waveforms

 Sine, square, triangle/ramp, pulse, noise, and more

¢ 50 MHz pulse with variable edge times

* 200 MSa/s, 12-bit, 64K-point deep arbitrary waveforms

* Sweep (lin/log), burst (gated/counted/triggered) and
modulation (AM/FM/FSK)

¢ GPIB and RS-232 interfaces standard
« IntuiLink software included

33250A

33250A Function/Arbitrary Waveform Generator

The Agilent Technologies 33250A uses direct digital-synthesis (DDS)
techniques to create a stable, accurate output on all waveforms,
down to 1 uHz frequency resolution. The benefits are apparent in
every signal you produce, from the sine wave frequency accuracy to
the fast rise/fall times of square waves to the ramp linearity.

Front-panel operation of the 33250A is straightforward and
user friendly. The knob or numeric keypad can be used to adjust fre-
quency, amplitude and offset. You can even enter voltage values
directly in Vpp, Vrms, dBm, or high/low levels. Timing parameters
can be entered in Hertz (Hz) or seconds.

Custom Waveform Generation

Why settle for a basic function generator when you can get arbitrary
waveforms at no extra cost? With the 33250A, you can generate arbi-
trary waveforms with 12-bit vertical resolution, 64 K point memory
depth, and a sample rate of 200 MSa/s. You can also store up to four
64 K-deep arbitrary waveforms in non-volatile memory with user-
defined names to help you find the right waveform when you need it
most. Included IntuiLink software lets you use your Windows-based
PC to easily create, edit, and download complex arbitrary wave-
forms using the IntuiLink Arbitrary waveform editor.

Pulse Generation

The 33250A can generate simple pulses up to 50 MHz. Edge times
can be set as low as 5 ns. Voltage levels can be set as amplitude and
offset, or as high and low levels. With period and pulse width para-
meters, the 33250A is ideally suited to a wide variety of pulse appli-
cations.

English URL www.agilent.com/find/products

Built-In Versatility

AM, FM, and FSK capabilities make it easy to modulate waveforms
with or without a separate source. You can internally modulate with
any of the standard waveforms as well as Arb or use an external
source. Linear or logarithmic sweeps can be performed with an
adjustable frequency marker signal. Programmable burst count
(from 1 to 1,000,000 or infinite cycles) and gating allow you to fur-
ther customize your signal.

For system applications, both GPIB and RS-232 interfaces are
standard, and support full programmability using SCPI commands.

Color Graphical Display

The unique design of the 33250A combines a low-profile instrument
with the benefits of a color graphical display. Now you can display
an image of the output waveform with multiple parameters at the
same time. The graphical interface also allows quick and easy modi-
fications to arbitrary waveforms.

Quality and Reliability

The 33250A’s TCXO timebase gives you frequency accuracy of 1 ppm
for your most demanding applications. The external clock reference
input/output lets you synchronize to an external 10 MHz clock.

A full three-year warranty is standard with the Agilent
33250A.

Korean URL www.agilent.co.kr/find/products
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Function/Arbitrary Waveform Generators (cont.)

Abbreviated Technical Specifications Modulation 33250A

Waveforms

Standard: Sine, square, ramp/triangle, noise, sin(x)/x, exponential rise,

exponential fall, cardiac, DC volts

Arbitrary

» Waveform Length: 1 to 64 K points

+ Amplitude Resolution: 12 bits (including sign)
» Sample Rate: 200 MSa/s

* Non-Volatile Memory: Four (4) 64 K waveforms

Frequency Characteristics

Sine: 1 pHz to 80 MHz

Square: 1 pHz to 80 MHz

Pulse: 500 pHz to 50 MHz

Arb: 1 pHz to 25 MHz

Ramp: 1 pHzto 1 MHz

Noise (Gaussian): 50 MHz bandwidth
Resolution: 1 pHz; except pulse, 5 digits
Accuracy

» Stability: £0.3 ppm, 18°C to 28°C

* Aging: 1 ppm per 1 year

Sinewave Spectral Purity
Harmonic Distortion:

=<3Vppl >3 Vpp
DCto 1 MHz —60 dBc -55dBc
1to5 MHz -57 dBc —45dBc
5t0 80 MHz —-37 dBc -30dBc

Total Harmonic Distortion: <0.2% + 0.1 mVrms (DC to 20 kHz)
Spurious (non-harmonic)*

» DCto 1 MHz:—60 dBc

* 1t0 20 MHz: -50 dBc

+ 20 to 80 MHz: -50 dBc + 6 dB/octave

Phase noise (30 kHz band):

* 10 MHz: <—65 dBc (typical)

+ 80 MHz: <—47 dBc (typical)

Signal Characteristics
Square
« Rise/Fall Time: <8 ns
* Overshoot: <5%
» Asymmetry: 1% of period + 1 ns
* Duty Cycle:
— =25 MHz:20.0% to 80.0%
— 25t0 50 MHz: 40.0% to 60.0%
— 50to 80 MHz: 50.0% fixed
Pulse
* Period: 20.00 ns to 2000.0 s
* Pulse Width: 8.0 ns to 1999.9 ns
* Variable Edge Time: 5.00 ns to 1.00 ms
* Overshoot: <5%
Ramp
» Linearity: <0.1% of peak output
» Symmetry: 0.0% to 100.0%
Arb
* Minimum Edge Time: <10 ns
* Linearity: <0.1% of peak output
» Settling Time: <50 ns to 0.5% of final value

Output Characteristics
Amplitude (into 50 ©2): 10 mVpp to 10 Vpp

* Accuracy (at 1 kHz, >10 mVpp, Autorange): 1% of setting £1 mVpp

+ Flatness (sinewave relative to 1 kHz, Autorange):

— <10 MHz +1% (£0.1 dB)
— 10t0 50 MHz +2% (+0.2 dB)
— 500 80 MHz +5% (+0.4 dB)

* Units: Vpp, Vrms, dBm, high and low level

* Resolution: 0.1 mV or 4 digits

Offset (into 50 Q): £5 Vpk ac + dc

* Accuracy: 1% of setting + 2 mV +0.5% of amplitude

Waveform Output

* Impedance: 50 Q typical (fixed); >10 M2 (output disabled)

« Isolation: 42 Vpk maximum to earth

* Protection: Short-circuit protected; overload automatically
disables main output

"Harmonic distortion at low amplitudes is limited by a—70 dBm floor.
?Spurious noise at low amplitudes is limited by a—74 dBm floor.

Traditional Chinese URL www.agilent.com.tw/find/products
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+ Carrier Waveforms: Sine, square, ramp, and Arb
* Modulation Waveforms: Sine, square, ramp, noise, and Arb
» Modulation Frequency: 2 mHz to 20 kHz

* Depth: 0.0% to 120.0%

« Source: Internal/external

FM

« Carrier Waveforms: Sine, square, ramp, and Arb
* Modulation Waveforms: Sine, square, ramp, noise, and Arb
» Modulation Frequency: 2 mHz to 20 kHz

* Deviation Range: DC to 80 MHz

* Source: Internal/external

FSK

+ Carrier Waveforms: Sine, square, ramp, and Arb
» Modulation Waveform: 50% duty cycle square

* Internal Rate: 2 mHz to 1 MHz

» Frequency Range: 1 pHz to 80 MHz

« Source: Internal/external

External Modulation Input

« Voltage Range: 5V full scale

* Input Impedance: 10 kQ

* Frequency: DC to 20 kHz

Burst
Waveforms: Sine, square, ramp, pulse, Arb, and noise

Frequency: 1 pHz to 80 MHz (>25 MHz only with infinite burst count)

Burst Count: 1to 1,000,000 cycles, or infinite
Start/Stop Phase: —360.0° to +360.0°
Internal Period: 1 ms to 500 s

Trigger Source: Single manual trigger, internal, external trigger
Trigger Delay (N-cycle, infinite): 0.0 ns to 85.000 s

Sweep

Waveforms: Sine, square, ramp, and Arb

Type: Linear or logarithmic, up or down

Start F/Stop F: 100 pHz to 80 MHz

Sweep Time: 1 msto 500 s

Trigger: Single manual trigger, internal, external trigger
Marker: Falling edge of sync signal (programmable)

Clock Reference

Phase Offset: —360.000° to +360.000°

External Reference Input Lock Range: 10 MHz + 35 kHz
Internal Reference Output Frequency: 10 MHz

General Specifications

State Storage Memory: Power off state automatically saved;
4 user configurable named stored states

Interface: IEEE-488 and RS-232 standard

Language: SCPI-1997, IEEE-488.2

Power Requirements: 100 — 240V, 50 — 60 Hz; 100 — 127 V, 50 — 400 Hz

Size:

» Bench Top: 104 mm H x 254 mm W x 374 mm D
(4.16inx10.12inx 14.96 in)

* Rackmount: 89 mm H x 213 mm W x 348 mm D
(3.56inx8.52inx13.92in)

Weight: 4.6 kg (10.12 Ib)

Warranty: 3 years standard

For more information, visit our web site:
http://www.agilent.com/find/waveform

Ordering Information

33250A Function/Arbitrary Waveform Generator
33250A-1CM Rackmount kit*
33250A-A6J ANSI Z540 Compliant Calibration
34131A Carrying case
34161A Accessory pouch
34190A Rackmount kit*

“For racking two 33250As side-by-side, order the following items:
Lock-link kit (p/n 5061-9694)
Flange kit (p/n 5063-9212)

Simplified Chinese URL www.agilent.com.cn/find/products



6060B
6063B

DC Electronic Loads

Single Input Loads

» Convenient for lab bench use
 Built-in GPIB programming and measurement

Abbreviated Technical Specifications

« Continuous and pulse loading operation Model 60608 60638

e CC, CV, and CR operation Amperes 0to 60 A 0to10A

e Multiple input mainframe also available Volts 3t0 60V 3t0 240V

 Trigger for external synchronization Maximum Power (at 40°C) 300W 250 W

» Three-year standard warranty
Constant Current Mode
Ranges 0to6A, 0to60A 0to1A 0to10A
Accuracy 0.1% £75 mA 0.15% £10 mA
Regulation point 10 mA 8 mA
Constant Voltage Mode
Accuracy 0.1% 50 mV 0.12% 120 mV
Regulation (w/remote sense) 10 mV 10 mV
Constant Resistance Mode 0.033t01.0Q 0.20t024.0 Q
Ranges 1t01,000 Q2 2410 10,000 Q

10t0 10,000 Q 240t050,000 Q

Readback Measurement
Current Accuracy
Voltage Accuracy

+(0.05% +65 mA)
+(0.05% +45 mV)

£(0.12% £10 mA)
+(0.1% +150 mV)

Ordering Information

6060B Single-input, 300 W dc Electronic Load
6063B Single-input, 250 W dc Electronic Load
6063B-020 Front Panel Inputs
60608 and 60638 6063B-908 Rackmount Kit (p/n 5063-9212)
6063B-909 Rackmount Kit with Handles (p/n 5063-9219)

Standard Options (these options apply to all 60xx products)
60xx-100 87 to 106 Vac, 47 to 66 Hz (for Japan only)
60xx-120 104 to 127 Vac, 47 to 66 Hz
60xx-220 191 to 233 Vac, 47 to 66 Hz
60xx-240 209 to 250 Vac, 47 to 66 Hz
60xx-0L2 Additional Set of Standard Documentation
60xx-0B3 Service Manual

Single Input dc Electronic Loads

The 6060B and 6063B dc electronic loads are suitable for applica-
tions where only one input is needed. They are particularly conve-
nient for engineering lab bench use. They have built-in measurement
features, so a dmm is not necessary to monitor the output voltage,
current or power of the power supply under test.

English URL www.agilent.com/find/products Korean URL www.agilent.co.kr/find/products



High Performance Electronic Load Family

» Accurate programmable control in CC, CV, and CR modes
» Download lists of commands for fast execution

¢ Continuous and pulse loading

» Synchronize loading and measurement of all inputs

« Analog programming for waveform generation

« dc connection terminal for ATE applications

N3300A

Optimized for High-Volume Manufacturing Test

These loads provide many tools to significantly reduce test time of
dc power supplies in high-volume manufacturing environments.
They execute all commands quicker than any other Agilent Tech-
nologies electronic load, and have many additional features to assist
in further increasing system throughput. They also have greater
accuracy in programming and measurement functions than any
other Agilent electronic loads.

[~ = Power Sepply Load Regulation
Testing

¥ Bamery Capacily Tedling

» Capnoitor Discharging
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Wl | # Current Limif Testing
| = Shent Regulotar
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» Power Supply Start-Up Delay
* Power Rosisine Emalation

DC Electronic Load Applications
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DC Electronic Loads

» Simultaneous measurement of voltage, current, and power
» Synchronize loading and measurements of all inputs

» Waveform digitization

« Parallel units for higher power

» Three-year standard warranty

* Increase test system throughput

N3306A

Everything You Need in a One-Box Solution

Agilent electronic loads form an integrated solution, which formerly
required more instruments and more complex system configura-
tion.

To monitor the outputs of the power supply under test, a dmm
would have had to be switched to each power supply output using a
multiplexer. Now, the dmm, the multiplexer, the cabling, and current
shunts can all be replaced by the accurate measurement system
inside each input of the N3300A Series loads. The built-in digitizer
that each load module also has can similarly replace an oscilloscope,
and associated multiplexer and cabling, for many measurement
tasks. The result is a simpler, more reliable, and easier to service test
system.
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DC Electronic Loads

m High Performance Electronic Load Family (cont.)

N3300A
N3301A
N3302A
N3303A
N3304A
N3305A
N3306A
N3307A

Flexible Programmable Features

GPIB, RS-232; and analog programming are all standard features.
These electronic loads are compatible with the industry standard
SCPI command set. Most features are also controllable from the
front panel, to quickly set up engineering tests on the lab bench.
Measurement data can be monitored on the LED front panel display,
or read to a computer for further processing.

Download Program Sequences

A new feature called Lists allows you to download sequences of load
input settings to the electronic load. They are then resident in mem-
ory, and will execute at maximum rate during runtime. This feature
will provide reductions in test time for repetitively executed
routines in manufacturing test. Up to four 50-step lists can be stored
in non-volatile memory for each load input.

Powerful Built-in Measurement Features

The input voltage, current, and power of all load inputs can be accu-
rately and simultaneously measured. Up to 4096 samples can be
taken and averaged to provide a high level of accuracy and noise
immunity. The 4096 long measurement buffer can be used as a digi-
tizer with programmable sample rate. The measurement can be read
to the computer as either one averaged number or a 4096 long array.
This capability is available for both current and voltage measure-
ments. It is also possible to store multiple measurements in the
buffers to be read back to the computer at the completion of a test.

Mainframe Configuration

The N3300A is a full rack width mainframe. It has six slots. The
N3301A is a half rack width mainframe and it has two slots.
The 150-, 250- and 300-watt load modules each require one slot. The
500- and 600-watt load modules each require two slots.

Operation Below Three Volts

Agilent electronic loads meet all specifications when operated above
3 V; however, the dc operating characteristics also extend below this
minimum input voltage for static tests. The figure below shows the
operating range of a typical dc electronic load. Low voltage operation
is possible at correspondingly reduced current levels, depending on
the minimum resistance of the load. Agilent electronic loads can,
therefore, be used in many applications that previously required
zero-volt loads. However, transient performance may be degraded.

Another alternative for low voltage operation is to place a
three-volt dc power supply in series with the device under test. Then
the electronic load would always have at least three volts across it.
The N3300A Series of electronic loads has a built-in protection cir-
cuit that will protect your power supply under test from being
reversed biased by the external boost supply. The external boost
power supply must be rated to provide up to the full rated current of
the power supply under test.

English URL www.agilent.com/find/products
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Example of N3304A Input Characteristics

Key Literature

2002/03 Power Products Catalog p/n 5988-7834EN

Data Sheet p/n 5980-0232E

Increasing dc Power Supply Test System Throughput with Agilent
Technologies N3300A dc Electronic Loads p/n 5980-0233E

Fuel Cell AC Impedance Measurements p/n 5988-5398EN

Supplemental Characteristics

Analog Programming Bandwidth:

10 kHz (-3 db frequency)

Analog Programming Voltage:

» Voltage: 0—10V, Current: 0—10V

* Analog Monitor Ports:

» Voltage: 0— 10V, Current: 0—10V

Remote Sensing: 5V dc between sense and load input
Net Weight:

N3300A: 11.8 kg (26 Ib); N3301A: 7.8 kg (17 Ib)
N3302A, N3303A or N3304A: 3.2 kg (7 Ib);

N3305A or N3306A: 5.4 kg (13 Ib)

Shipping Weight:

N3300A: 15.9 kg (35 Ib); N3301A: 9.8 kg (22 Ib)
N3302A, N3303A, or N3304A: 4.5 kg (10 Ib) N3305A or N3306A: 7.3 kg (16 Ib)

Ordering Information

N3300A 1800 W dc Electronic load Mainframe
N3300A-908 Rackmount Kit (two p/n 5062-3974 for N3300A or
p/n 5062-3960 for one N3301A). For the N3301A, the Kitincludes
a Blank Filler Panel
N3300A-909 Rackmount Kit with Handles for N3300A (two
p/n5062-3975)

N3300A-0B0 No manual included

N3300A-OL2 Extra Standard Documentation Package
N3300A-UJ1 8 mm Screw Terminal Connector (available on all load
modules N3302A —N3307A).

N3301A 600 W Half Rack Width dc Electronic Load Mainframe
N3301A-800 Rackmount Kit for two Units side-by-side,
p/n5061-9694 and 5062-3978

N3302A 150 W dc Electronic Load Module

N3303A 250 W dc Electronic Load Module

N3304A 300 W dc Electronic Load Module

N3305A 500 W dc Electronic Load Module

N3306A 600 W dc Electronic Load Module

N3307A 250 W dc Electronic Load Module

Korean URL www.agilent.co.kr/find/products



Specifications

DC Electronic Loads

High Performance Electronic Load Family (cont.)

Model N3302A N3303A N3304A N3305A N3306A N3307A
Amperes 0to30A 0to10A 0to60A 0to60A 0to120A 0to30A
Volts 0to60V 0to240V 0to60V 0to 150V 0to60V 0to 150V
Max. Power @ 40°C 150 W 250 W 300 W 500 W 600 W 250 W
Current at Low Voltage

20V 30A 10A 60A 60A 120A 30A

15V 225A 715A 45A 45A 90A 225A

1.0V 15A 5A 30A 30A 60 A 15A

05V 715A 25A 15A 15A 30A 75A

ov 0A 0A 0A 0A 0A

Constant Current Mode

Low Range/High Range 3A/30A 1TA/10A 6A/60A 6A/60A 12A/120A 3A/30A
Low Range Accuracy  0.1%+ 5mA 4 mA 7.5 mA 7.5mA 15 mA 7.5 mA

High Range Accuracy 0.1%+ 10 mA 7.5 mA 15 mA 15 mA 37.5mA 15 mA
Regulation 10 mA 8 mA 10 mA 10 mA 10 mA 10 mA
Constant Voltage Mode

Low Range/High Range 6V/60V 24V/240V 6V/60V 15V/150V 6V/60V 15V/150V
Low Range Accuracy 0.1%+ 3mV 10mV 3mV 10mV 3mV 10 mV

High Range Accuracy 0.1%+ 8mV 40 mV 8mV 20 mV 8mV 20 mV
Regulation 5mV 10mV 10mV 10 mV 20 mV 10mV
Constant Resistance Mode

Range 1 0.067t0 4 Q 0.2t048Q 0.033t02Q 0.033t05Q 0.017to1Q 0.067t0 10 Q2
Range 2 3.6t040Q 4410 480 Q 1.8t020Q 45t050Q 09t010Q 9t0100Q
Range 3 36 t0 400 Q 440 t0 4800 Q 1810200 Q 4510500 Q 9t0100Q 90 to 1000 Q
Range 4 360 to 2000 Q 4400 t0 12000 Q 180 t0 2000 Q 450t0 5000 Q 90to 1000 Q 900 to 2500 Q
Transient Generator

Frequency Range 0.25Hzto10kHz  0.25Hzto 10 kHz 0.25Hz to 10 kHz 0.25Hz to 10 kHz 0.25Hz to 10 kHz 0.25Hzto 10 kHz
Pulse Width 50 us £1% to 50 us £1% to 50 us £1% to 50 us £1% to 50 us £1% to 50 us £1% to

4 seconds +1%

4 seconds +1%

4 seconds £1%

4 seconds £1%

4 seconds £1%

4 seconds 1%

Current Measurement

Low Range 0.05%+ 3mA 2.5mA 5mA 5mA 10 mA 3mA
High Range 0.05%+ 6mA 5mA 10 mA 10 mA 20 mA 6 mA
Voltage Measurement
Low Range 0.05%+ 3mV 10mV 3mV 8 mV 3mV 8 mV
High Range 0.05%+ 8mV 20mV 8mV 16 mV 8mV 16 mV
Power Measurement
Accuracy 01%+ 05W 1.2W 05W 15W 1.2W 05W
Supplemental Characteristics
Programming Resolution
Constant Current Mode 0.05mA/0.5mA 0.02mA/0.2 mA 0.1mA /1 mA 0.1 mA/1 mA 0.2mA/2 mA 0.05mA/05mA
Constant Voltage Mode 0.1TmV/1 mV 0.4 mV/4 mV 0.1TmV/1TmV 0.25mV/2.5 mV 0.1mV/1TmV 0.25mV/2.5 mV
Constant Resistance 0.07/0.7/7/70mQ  0.82/8.2/82 mQ 0.035/0.35/ 0.085/0.85/8.5/ 0.0175/0.175/ 0.17/1.7/17/170 mQ
Mode 3.5/35mQ 85mQ 1.75/17.5mQ
Readback Resolution
Current 0.05mA/0.5 mA 0.02mA/0.2 mA 0.1 mA/1mA 0.1 mA/1 mA 0.2mA/2 mA 0.05mA/05mA
Voltage 0.1 mV/1mV 0.4mV/4mV 0.1mV/1mV 0.25mV/2.5mV 0.1 mV/1mV 0.25mV/2.5mV
Programmable Slew Rate
Current 05A/msto25A/ps 0.17A/msto0.83A/us 1TA/msto5A/ps  1A/mstobA/ps 2A/msto10A/ps 0.5A/msto2.5A/ps
Voltage 1V/msto05V/ps  4V/msto2V/ps 1V/msto05V/ps 25V/msto1.25V/ps 1V/msto0.5V/ps 2.5V/msto1.25V/ps
Ripple and Noise (20 Hz to 10 MHz)
Current 2mArms 1mA rms 4 mA rms 4mArms 6 mArms 2mArms

20 mA p-p 10 mA p-p 40 mA p-p 40 mA p-p 60 mA p-p 20 mA p-p
Voltage 5mVrms 12 mVrms 6mVrms 10 mV rms 8mVrms 10 mV rms

Note: Specifications subject to change.

* Special modifications are available to change input voltage, current, and accuracy specifications. Please ask.
1. Operating temperature range is 0°C to 55°C. All specifications apply for 25°C +5°C unless otherwise noted.

2. Maximum continuous power available is derated linearly from 40°C to 75% of maximum at 55°C.

3.DC Current Accuracy specifications apply 30 seconds after input is applied.
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Overview

Power Supplies

Selection Index

GPIB System Power Supplies
Single Output

Available on Special Order
Single Output 100 to 5000 watts per output

Max. Max. Max. Output Model
Max. Max. Max. Output Model Page  yolts Amps Watts Operating Number
Volts Amps Watts Operating Number (dc) (dc) Boundary
(dc) (dc) Boundary

3.3 1000 3300 Rectangular 6680A-J04
5 875 4400 Rectangular 6680A 115 6 60 360 Rectangular 6651A-J03
6.7 30 200 Autoranging 6033A 17 10 50 500 Rectangular 6651A-J01
7 120 1000 Autoranging 6031A "7 g 200 2000 Rectangular 6671A-J04
8 5 40 Rectangular 6611C 109 13 15.3 199 Rectangular 6641A-J04
8 10 80 Rectangular 6631B m 14 150 2000 Rectangular 6671A-J03
8 20 160 Rectangular 6641A 12 15 120 1800 Rectangular 6671A-J17
8 50 400 Rectangular 6651A 13 17/20 30/15 510 Rectangular 6651A-J09
8 220 1760 Rectangular 6671A a4 g 85 2000 Rectangular 6672A-J04
8 580 4600 Rectangular 6681A ns g7 185 500 Rectangular 6652A-J03
10 05 5 Rectangular N3280A 124 39 33 100 Rectangular 66332A-J01
15 3 45 Rectangular 66321B/D 104 3p 175 500 Rectangular 6653A-J17
15 3 45 Rectangular 66311B/D 104 375 45 1700 Rectangular 6673A-J03
15/12 3/15  45/18 Rectangular 66309B/D 104 1 5 200 Rectangular 6643A-111
15/12 3/15 45/18 Rectangular 66319B/D 104 40 125 500 Rectangular 6653A-J04
15 440 6600 Rectangular 6690A 116 40 50 2000 Rectangular 6673A-J08
20 2 40 Rectangular 6612C 109 50 10 500 Rectangular 6654A-J05
20 5 100 Rectangular 66328 m 50 42 2000 Rectangular 6674A-J07
20 5 100 Rectangular 66332A 108 55 38 2000 Rectangular 6674A-J03
20 10 200 Autoranging 6033A "7 70 3 200 Rectangular 6644A-J09
20 10 200 Autoranging 6038A "7z 70 75 500 Rectangular 6654A-J04
20 10 200 Rectangular 6642A 112 80 6 500 Rectangular 6654A-J12
20/8 15/3 30 Dual Range E3640A 119 100 22 2000 Rectangular 6675A-J08
20/8 25/5 50 Dual Range E3642A 19 110 20 2000 Rectangular 6675A-J09
20/8 4/8 80 Dual Range E3644A 19 935 16 2000 Rectangular 6675A-J06
20/8 10/20 200/160 Dual Range E3633A 121 150 1.2 150 Rectangular 6645A-J05
20 25 500 Rectangular 6652A 13 150 32 500 Rectangular 6655A-J05
20 50 1000 Autoranging 6031A 17 150 15 2000 Rectangular 6675A-J11
20 50 1200 Autoranging 6032A N7 156 3 500 Rectangular 6655A-J10
20 100 2000 Rectangular 6672A 14 160 13 2000 Rectangular 6675A-J04
21 240 5000 Rectangular 6682A 15 200 11 2000 Rectangular 6675A-J07
30 220 6600 Rectangular 6691A 116 170 1 170 Rectangular 6645A-J06
30/15 477 120/105 Dual Range E3632A 121
32 160 5100 Rectangular 6683A 115 .
35 6 210 Rectangular 6643A 112 Key Literature
35 15 525 Rectangular 6653A 13 .
35 60 2100 Rectangular 6673A 114 2002/03 Agilent Power Products Catalog, p/n 5988-7834EN
ég }28 2(1)00 Eeczaﬂgu:af gg?gé }(1]2 For more information, visit our web site:

ectangular . i 1

50 2 100 Rectangular 66336 11 http://www.agilent.com/find/power
50/25 477 200/175 Dual Range E3634A 121
60/35 0.5/0.8 30 Dual Range E3641A 119
60 3.3 200 Autoranging 6038A 117
60 35 210 Rectangular 6644A 112
60 9 540 Rectangular 6654A 13
60 17 1200 Autoranging 6030A 17
60 17.5 1200 Autoranging 6032A 117
60 35 2100 Rectangular 6674A 114
60 110 6600 Rectangular 6692A 116
65 8 480 Rectangular E4350B 107
80 30 2100 Rectangular E4356A 106
100 0.5 50 Rectangular 6614C 109
100 1 100 Rectangular 6634B m
120 15 180 Rectangular 6645A 112
120 4 540 Rectangular 6655A 13
120 18 2160 Rectangular 6675A 114
130 4 480 Rectangular E4351B 107
200 5 1000 Autoranging 6035A 117
200 5 1200 Autoranging 6030A 117
500 2 1000 Autoranging 6035A 17
Multiple Output
Range 1 Range 2 Outputs for Each Model Number
Max. Max. Max. Max. Max. 6621A 6622A 6623A  6624A 6625A  6626A 6627A 6628A 6629A E3631A
Volts  Amps Volts Amps Watts page page page page page page page page page page
(dc)  (dc) (dc)  (dc) Output 110 110 110 110 110 110 110 110 110 121
6 5 — — — — — — — — — — — — Output 3
7 0.015 50 05 25 — — — — Output1  Outputs1-2 — — — —
7 5 20 2 40 — Output1  Outputs 1-2 — — — — — —
7 10 20 80 Outputs 1-2 — Output3 — — — — — — —
8 20 20 10 200 — — — — — — — — — —
15 7 30 120 — — — — — — — —
16 0.2 16 2 50 — — — — Output2  Outputs3-4 — Outputs 1-2  Outputs 1-4 —
16 0.2 50 1 50 — — — — Output2  Outputs 3-4 — Outputs 1-2  Outputs 1-4 —
20 2 50 0.8 40 — Output2  Outputs3-4 — — Outputs 1-4 — — —
20 4 50 2 100 — Outputs 1-2 — — — — — — — —
+25 1 25 — — — — — — — — Outputs 1-2

Output Operating Boundary

Rectangular
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Power Supplies

Selection Index (cont.)

Manually-Controlled and Analog-Programmable Power Supplies Overview

Single Output Multiple Output

Max. Max. Max. Type Manually Model Page Outputs for Each

Volts  Amps  Watts Controlled Number Model Number

) e SO Pl Max.  Max. Max. E3620A E3630A

7 120 840  Autoranging MC/AP 6011A 117 Volts Amps Watts MC MC

8 6 48 Rectangular ~ MC/AP E3614A 123 (dc) (dc) per output Page 122 Page 122

8 20 160 Rectangular  MC/AP 6541A 112 ¢ 25 5 Outout |

8 50 400 Rectangular ~ MC/AP 6551A 113 2.0 0 N Outouts 2 &3

8 220 1760 Rectangular MC/AP 6571A 114 25 1' 25 Outputs 1 &2 P

15/8  2/3 30 Dual-range  MC E3610A 123 utputs

20 3 60 Rectangular MC/AP E3615A 123 *MC = Manually controlled. AP = Analog programmable.

20 10 200 Rectangular ~ MC/AP 6542A 112

20 25 500 Rectangular ~ MC/AP 6552A 113 Single Output

20 50 1000 Autoranging  MC/AP 6011A 117 : -

20 50 1000  Autoranging  MC/AP goiog 117  ~vailableon Special Order

20 100 2000  Rectangular  MC/AP 6572A 114 Max. Max.  Max.  Output Manually Model

35/20 0.85/1.5 30 Dual-range MC E3611A 123 Volts  Amps ~ Watts  Operating Controlled Number

35 1.7 60 Rectangular ~ MC/AP E3616A 123 (dc)  (do) Boundary Analog-Prog

35 6 210 Rectangular ~ MC/AP 6543A 112 i

B 15 55 Recwnguar MG/AP  BSBA 113 1o 50 500 Recunguar  MO/AP  65S1A0T

3% 60 2100 Rectangular  MC/AP 6573A 114 49 200 2000  Rectangular  MC/AP 6571A-J04

40 30 1200 Autoranging  MC/AP 60128 117 43 153 200 Rectangular ~ MC/AP 6541A-J04

60 ! 60 Rectangular  MC/AP E3617A 123 14 150 2000  Rectangular  MC/AP 6571A-J03

60 35 210 Rectangular  MC/AP Go44A 112 45 120 1800  Rectangular  MC/AP 6571A-J17 4

60 I %40  Rectangular  MC/AP 6554A 113 39 175 525 Rectangular  MC/AP 6553A-J17

60 17 1020 Autoranging  MC/AP 6010A 117 3 65 2000  Rectangular  MC/AP 6573A-J09

60 1751050 Autoranging  MC/AP 6012B 117 375 45 1500 Rectangular  MC/AP 6573A-J03

60 35 2100 Rectangular MC/AP 6574A 114 40 5 200 Rectangular MC/AP 6543A-J11

120/60 0.25/0.5 30 Dual-range  MC E3612A 123 49 125 500 Rectangular  MO/AP 65534104

120 15 180 Rectangu