EURLNRRL TN

AR
SEALUAUL el

R

e
L0 SR I WY

1

R T
D) oy e

T
e

VI e
T Ry LT

—_
(e
—

™ oy,

VIR

Agilent Technologies



Welcome to Agilent Technologies

Thank you for exploring new solutions from Agilent Technologies.

As the world’s premier measurement company, we work in close
collaboration with you and other engineers and researchers around the
globe to meet the communications and electronics challenges for today
and tomorrow. Our electronic measurement business is focused on
delivering technology-leading products and cost-effective solutions.

And our strong investment in R&D allows us to provide the measurement
solutions to help you deliver the products and services that make a
measurable difference in the lives of people everywhere.

| am delighted to share the solutions that help you and other engineers —
from design, development, manufacturing, installation, deployment and
operation of electronic equipment and systems, to communications
networks and services.

Sincerely

Ron Nersesian

Agilent Technologies, Inc.
Electronic Measurement Group President

Agilent The company’s 18,500 employees serve customers in
Technoloai more than 110 countries. These customers include many
LS04 e of the world’s leading high-technology firms. They rely on

Agilent’s products and services to increase profitability



I'm pleased to present the 2011/12 edition of the Agilent Test and
Measurement Catalog. As you look through it, you will find unmatched
depth and breadth of products, solutions and services to help you improve
your business results.

As the world’s premier measurement company, the Agilent Technologies
Electronic Measurement Group is firmly committed to being the
measurement solutions partner to every engineer and scientist in the
electronic markets.

Around the world, Agilent employees and partners value strong customer
relationships. We count on your feedback to ensure that we continue to
meet your needs. We hope you'll always look to Agilent for innovative
products and solutions to help you reach your business goals.

Sincerely,

o 004

Agilent Technologies, Inc.

Electronic Measurement Group Vice President and
General Manager

Sales, Service and Support

and competitiveness, from research and development through
manufacturing, installation and maintenance. Agilent enables
its customers to speed their time to market and achieve

volume production and high-quality precision manufacturing.

Agilent Technologies
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Product Number Index

10070C - 4338B

1 11947A Transient limiter 72 34921A 40-channel armature multiplexer
_ 11970 Series Harmonic mixers 63, 68, 72, 159 w/lowhermal offset  261-262
10070C Passive probe 18, 35-37 NS Pressmed milinserwme mas 34922A 70-channel armature multiplexer 262
10072A SMT probe accessory kit 37,42 63,68,72 34923A 40/80-channel reed multiplexer 262
10072A SMT probe accessory kit 37,42  14565B Device characterization software 223  34924A 70-channel reed multiplexer 262
10073D Passive probe 356-37  16442B Test fixture 169  34925A 40/80-channel optically isolated
10074C Passive probe 22,24,35-37  16720A Pattern generator module FET multiplexer 262
10076A High voltage probe 18, 35-37, 41 104,112,115 34931A Dual 4x8 armature matrix 262
10077A Accessory kit for 10076A 35, 41 16801A 34-channel portable logic analyzer 34932A Dual 4x16 armature matrix 262
10467-68701 0.5 mm IC clips 37,42 _ 102 34933A Dual/quad 4x8 reed matrix 262
10833A GPIB cable, 1 meter 318,322 16802A 68-channel portable logic analyzer1 0 34934A s A5E rea e 262
10833B GPIB cable, 2 meter 318,322 - 34937A 28-channel Form C and 4-channel
16803A 102-channel portable logic analyzer et A 262
10833C GPIB cable, 4 meter 318,322 102 T ST — - T
-channel 5-amp Form
10833D GPIB cable, 0.5 meter 318,322 16804A 136-channel portable logic analyzer SR T pA -
10833F GPIB cable, 6 meter 318,322 102 cnanne o
10833G GPIB cable, 8 meter 318,322  16806A 204-channel portable logic analyzer 34941A nowﬂ?t?p::fe?o ohm 3 GHz RF -
102
10834A GPIB-to-GPIB adapter 318,322
. 34942A Quad 1x4 75 ohm 1.5 GHz RF
11059A Kelvin probe set 131,133 16821A 34-channel portable logic analyzerm2 muliplexer 262
11060A tSeUSftfa?sb”;(s)UmdeVICe (SMD) 1 168227 o el o e e 34945A Microwave switch/attenuator driver
pros 102,112,115 _ 262
EIDNES NG IS 16823A 102-channel portable logic analyzer 34946A Dgal 1x2 SPDT, terminated
1130A InfiniiMax 1.5 GHz probe 102,112,115 microwave switch 262
2 G0 212 e 16901A 2-slot logic analysis mainframe 103 34947A Tr?ple 1x2 SPD_T unterminated
1131A InfiniiMax 3.5 GHz probe 169028 6-slot lodic analvsis mainframe 103 microwave switch 262
27.85.40.214218 LS_O °9|°a, aysdsl e 10‘33 1805 15 34950 64-bit digital /0 with memory
1132A InfiniiMax 5 GHz probe SUREIEIAONTI el [0 and counter 262
35,40,214-218 3 34951A 4-channel isolated D/A converter
1134A InfiniiMax 7 GHz probe with waveform memory 262
35,40,214-218  33521A 1-channel function/arbitrary 34952A Multifunction module with 32-bit DIO,
1141A 200 MHz differential probe 35, 38-39 waysform generato 209:211 2-ch D/A and totalizer 262
1142A Probe control and power module 33522A 2-channel function/arbitrary 34959A Breadboard module 262
) waveform generator 209-211 o . —
35,38-39 : 34970A Data acquisition/switch unit with
1143A Blialhe oftiasii @aiivel & 34171A/B Input terminal connector 131 RS-232 and GPIB 258-259
power module 34-35,38  34172A/B Input calibration short 131 34972A Data acquisition/switch unit with
1144A Active probe, 800 MHz ~ 35,38-39  34330A 30 A current shunt 131 LAN and USB 252, 2568-259
1145A 2-channel, 750 MHz active probe 34401A Digital multimeter, 6% digit 34980A Multi-function switch/measure
35, 38-39 127-128,130-131 mainframe 252,260-263, 293
1146A AC/DC current probe 18, 35, 41 34405A Dual display digital multimeter, 35670A Dynamic signal analyzer 48,166
1147A 50 MHz/15 A AC/DC current probe 9.5-digit 127129 4
with AutoProbe interface 35,41 34410A Digital multimeter, 6% digit
1153A 200 MHz 1:1 differential probe 35, 39 . . 127:128,130-131 " 4982 Parametric test system 176
1156A 1.5 GHz active probe 35,38 SMTA Digital multimeter, 6% digitenhanced  4qg9F Flash memory cell parametric test
: performance 127-128, 130 ST EERE 176
157A 2.5 Gtz active probe 30,38 34420 nanoVolt/micro-Ohm meter ' :
11581A Coaxial attenuators set 332 127-128.132 4083A Ezgiggr{:rametnctest S -
115827 Coaxial attenuators set 332 3458A Digital muftimeter, 87 digit 41501B Pulse generator and expander unit
11583C Coaxial attenuators set 332 127-128,133,176 for the 4155C/4156C 171
1158A 4 GHz active probe 35,38 34830A BenchLink Data Logger Pro software 4155C Semiconductor parameter analyzer
1168A 10 GHz InfiniiMax |l series 258 167-168, 171, 240-241
probe amplifier 35,40 34901A 20-channel armature multiplexer 4156C Precision semiconductor parameter
1169A 12 GHz InfiniiMax |l series 258-259 analyzer
probe amplifier 35,40 34902A 16-channel reed multiplexer 258-259 167-168, 171, 174-175, 240-241
11713B/C Attenuator switch driver 328, 331 34903A 20-channel actuator/general 41800A Active probe 86
11852B Minimum loss attenuator pad 72, 98 purpose switch 258-259 42638 LCR meter 150-151, 154
11853A 50-ohm Type-N accessory kit~ 98 34904A 4 x 8 two-wire matrix switch 258-259 42854 Precision LCRmeter ~ 150-151, 155
11854A 50-ohm BNC accessory kit g9g  34905A gga(') :-Chaﬂne' RF m“'“P'EXEE-SB by 128TA RF LCR meter 150-151, 155
11867A Limiters 72 319067 Dual 4msh 'R multiol - 42941A Impedance probe kit 151-152
11878A  TypeN/35mmadaptorkit 98 25 s P oeg 42042A 7 mm tominaladapter__151-152
11909A Preampllifi}ar 72 34907A Multifunction module 258-259 4294A Precision Impedance ane;lzger] -
11930A/B Power limiters 98 34908A 40-channel single-ended multiplexer i~ :
11945A Close field probe set 72 258259 43388 Milliohmmeter 150,157




Product Number Index

4339B — 856xXEC Series

4339B High-resistance meter 150, 157 66332A Dynamic measurement DC source, 848xD Series Diode power sensors 137-139
478A Coaxial thermistor mount power 20V.5A 219,223 84904K Programmable step attenuator
sensor 137,139 6640 Series 200 W single output performance 331-332
DC power supplies 220 gag04L Programmable step attenuator
5 6650 Series 500 W single output performance 331-332
5000 Series  Oscilloscopes 14, 19-20, 43-44, 104 : ot power_supphes 220 gagoam Programmable step attenuator
53131A 10-digit/s, 500 ps universal counter 6670 Series  2000W h'gh performance DC 331332

141-143 power supplies 220 gag05M Programmable step attenuator
53132A 12-digit/s, 150 ps universal counter 6680 Series 5000 W hlgh performance DC 331-332

141-143 power supplies 221 84906K Programmable step attenuator
53147A 20 GHz counter/power meter/DVM 6690 Series 6600 W hlgh performance DC 331-332

141,144 power supplies 221 84906L Programmable step attenuator

6811B AC power source/analyzer, 0-300 Vrms, 331-332
53148A 26.5 GHz counter/power meter/DVM )

141,144 375 VA, single-phase 222,235 gago7K Programmable step attenuator

6812B AC power source/analyzer, 0-300 Virms, 331-332
53149A 46 GHz counter/power meter/DVM )

141,144 750 VA, single-phase 222,235  gago7L Programmable step attenuator
53150A 20 GHz counter 141,144 68138 ’??;;“V”E 2.%”?5/ ag‘;s'\ge“ 0'320202";2% SRR
53151A 96.5 GHz counter 141,144 ST/ 1Y ' 84908M Programmable step attenuatosr31 .

152A 46 GH 141,144 P
;:1:“\ 13 3 z.jo%nFter 141' e 7 8490D Coaxial fixed attenuator 331-332
s = "\‘j‘; s - Z‘_’“_”;Q;Ff : 70008 Series Oscilloscopes 24-25,43-44 84906 Coaxial fixed attenuator  331-332
e GWSHTICQUE, 8 8491A Coaxial fixed attenuator 331332
- . 8491B Coaxial fixed attenuator 331-332
53220A 350 MHz, 12-digit/s, 100 ps universal
frequency counter/timer ~ 141-143 e Pulse generator, 50 MHz _ 214-217 8493A Coaxial fixed attenuator 331-332
53230A 350 MHz 12-digit/s, 20psuniversal ~~ S1I04A s it el L ’\’;'242 g 8498 Coaxial fixed attenuator  331-332
frequency counter/timer ~ 141-143 8493C Coaxial fixed attenuator ~ 331-332
S 81110A Pulse pattern generator,
54006A 6-GHz passive divider probe34 % a1 165/330 MHz 214918  8494A Manual step attenuator ~ 331-332
: : : ' 81130A Pulse data generator, 400/660 MHz 8494B Manual step attenuator  331-332
54754A Differential TDR module with dual
: and 1.32 Gb/s 214-218  8494G Programmable step attenuator
18 GHz TDR/electrical channels 34 T P e 331.332
- ulse pattern generator, 3. 7, -
5980A 3:125Gh/s serial BERT 119,123 single channel 214-218 8494H Programmable step attenuator
6 81134A Pulse pattern generator, 3.35 GHz, 331-332
) _ dual-channel 214-218  8495A Manual step attenuator 331-332
6000 Ser!es Oscilloscopes 14'_22'?3' 43-44,104  g1150A Pulse function arbitrary noise 84958 Manual step attenuator ~ 331-332
6030 Series &%Ogo\cvvea;l;t&;;r;glng single outpué21 generator 208-209, 214-218 3495D Manual step attenuator 331-332
81180A 4.2 GSa/s arbitrary waveform
6540 Series 200 \W single output performance generator 8,208,213 84956 Programmable step attenuatogm 332
DC power supplies 220 81250 ParBERT — . -
parellel bit error ratio tester
6550 Series 500 W single output performance 119,124-125,218 BA95H Programmable step attenuatosrm 332
DC power supplies 220 :
. ‘ . PP 814907 Reference transmitter 308 8495K Programmable step attenuator
6570 Series 2000 W high performance DC power 81495A Releiees ey 309 331.332
supplies 220
. PP - 8157xA High performance modular 8496A Manual step attenuator 331-332
6610 Series 50 \W single output performance FiEn RS 301
DC power supplies 220 . 8496B Manual step attenuator 331-332
6620 Series  Multiple output performance 815958 Compact modular switch _ 299,304 gpggg Programmable step attenuator
DC power supplies 220, 284, 290 816003 Tunable laser modules 297, 303 331 -332
6630 Series 100 W single output performance 8163B Lightwave multimeter 295-296,300  8496H Programmable step attenuator
DC power supplies 220 8164B Lightwave measurement system 331-332
66000 Modular DC power system 220 295-296,300  8497K Programmable step attenuatosrm 239
663098 Dual mobile communications 81663A Fixed-wavelength laser 29 - -
DC source 223 8169A Polarization controller 305  8498A High power attenuator  331-332
66309D Dual mabile communications 81940A Compact tunable lasersource 298 85024A Probe, 300 kHzto 3 GHz 72,98
DC source 223 81950A Compact tunable laser module 298 85024A High-frequency probe 329
66311B Mobile communications DC source 81980A Compact tunable laser source 298 85331B PIN solid state switch, 45 MHz to
223
463198 Dual mobil —— 823508 PCI GPIB interface 30, 250, 318-319 T i?NGHiQSPDT ot AT 329
ual mobile communications solid state switcl zto
82351A PCle—GPIB interface card '
D 22
66319D DC Slourcbe')I icati : 33,200, 318319 8564EC E’O Gl:j o lyzer, 9 kH .
Dgasgzcr)cée commun|ca2|gr31s288_290 823578 USB/GPIB nterface 48rEaHze spectrum analyzer, 21%8
: " : 166, 250, 318, 320-321
66321B Mobile communications DC source 8478 Coaxi ; 8565EC Portable spectrum analyzer, 9 kHz to
with battery emulation 203  8478B oaxial thermistor mount 50 GHz 68
66321D Mobil ications DC pows] S87E01 197,139 ee6xEC Series Mid | 68
obile communications source223 8480 Series  Waveguide sensors _ 138.139, 144 XEC Series Midrange spectrum analyzer




Product Number Index

860388 — DS091204A

86038B Photonic dispersion and loss analyzer 9 D
303-304
86100D DCA-X wide-bandwidth oscilloscope 9000 Series  Oscilloscopes DSA90254A 2.5 GHz 4-channel oscilloscope 29
9,14,32-34 14,21,26-27,43-44.104  DgAQ404A 4 GHz 4-channel oscilloscope 29
86105C 9 GHz optical channel / 20 GHz 90000 X-Series 050"“030099; 103031 43.40 104 DSA9UBDA 6 GHz d-channel osiloscope 29
T ;Igztrlcal channel 356 o T o Gl ki 2'8 2;3 4'3 a DSA90804A 8 GHz 4-channel oscilloscope 29
105D e LU eries “Serloscopes 220 DSA91208A 12 GHz 4-channel oscilloscope 29
881124 Dual 20Ghizelocticalchamels 34 DB DSA91304A 13 GHz 4-channel oscilloscope 29
86115D 20 GHz multi-optical port plug-in B1500A Semiconductor device analyzer DSAX91604A 16 GHz signal analyzer 30-31, 40
module 34 mainframe DSAX92004A 20 GHzsignal analyzer 30-31, 40
86116C 401to 65 GHz optical / 80 GHz 167-171,174-175,240-241  DSAX92504A 25 GHzsignalanalyzer ~ 30-31, 40
electrical sampling 34 B1505A Power device analyzer/curve tracer DSAX92804A 28 GHzsignal analyzer 30-31, 40
86117A Dual 50 GHz electrical channels 34 : 167-168, 170’? A 2%0’241 DSAX93204A 32 GHzsignal analyzer  30-31, 40
86118A Dual 70 GHz electrical remote Sk "'|_'|9F’,h Bl SO WIS MM ;g DSOT002A  60MHz2 channel osciloscope 17-18
sl @ el . L 9170 DSO1004A 60 MHz 4-channel osciloscope 17-18
861208 Multi-wavelength meter 306 B1511A Medium power source/monitor unit -
- (MPSMU) 169  DSO01012A 100 MHz 2-channel oscilloscope
86120C Multi-wavelength meter 306 : : : 17-18
. B1512A High current source monitor unit
86122A Multi-wavelength meter 306 module (HCSMU) 170 DSO1014A 100 MHz 4-channel oscilloscope
861428 Optical spectrum analyzer 306 B1513A High voltage source monitor unit - Ve
861468 Optical spectrum analyzer 306 module (HVSMU) 170 DS01022A 200 MHz 2-channel oscilloscope
86205A/ RF bridges 98 B1517A High resolution source/monitor unit Il
86207A (HRSMU) 169  DS01024A 200 MHz 4-channel oscilloscope
86213A Attenuator set 332 B1520A Multi frequency capacitance 17:18
87104A SPAT. DC to 4 GHz 397 measurement unit module  169-170 DS05012A 1OQ MHz, 2-channel portable
87104B SPAT DC to 20 GHz 327 B1525A High voltage semiconductor pulse CEBIRET IS
: i L DS05014A 100 MHz, 4-channel portable
generator unit (HV-SPGU) 169
87104C SP4T, DC to 26.5 GHz 327 oscillascope 19-20
87104D Multi | hanical B1530A Waveform generator/fast
ultiport electromechanica measurement unit (WGFMU) 169~ DS05032A 300 MHz, 2-channel portable
coaxial switch 327 S Sl i oscilloscope 19-20
asy software an
87106A/B/C SPGTI, DCto 4/20/26.5 G.HZ 327 e o 169 ~ DSO5034A 300 MHz, 4-channel portable
87106D l\/IuIt!plort gleﬁtromechamcal 17 B1541A Deskiop EasyEXPERT software and oscilloscope 19-20
coaxial switc measurement libraries 169 ~ DSO05052A 500 MHz, 2-channel portable
87204A/B/C SPAT, DC to 4/20/26.5 GHz 321 B1sa2A Pulse IV package for B1500/ oscilloscope 19-20
87206A/B/C SP6T, DCto 4/20/26.5 GHz 327 EasyEXPERT 169 DS05054A SOQ MHz, 4-channel portable
87222C/D/E Transfer, DC 10 26.6/40/50 GHz 327  B2200A T el e BB U2
87405B/C Preamplifiers 79 168,171,174 DS06012A 100 MHz 2 GSa/s oscilloscope 22-23
874068 Matrix, DC to 20 GHz 327 B2201A 14ch low leakage switch mainframe DS06014A 100 MHz 2 GSa/s oscilloscope 22-23
876068 Coaxial matrxswitch 397 168,171,174 DS06014L 100 MHz 2 GSa/s oscilloscope 22-23
8762A Coaxial switch 230-231326 B2210A fA leakage switch module 174 DS06032A 300 MHz 2 GSa/s oscilloscope 22-23
8762B Coaxial switch 35 B2211A 14ch low leakage switch module 174~ DS06034A 300 MHz 2 GSa/s oscilloscope 22-23
8762C Coaxial switch 35  BA601C Serial-to-parallel analysis package 107~ DS06052A 500 MHz 4 GSa/s oscilloscope 22-23
8762F [T p——. 326 B4602A Signal extractor tool 107 DS06054A 500 MHz 4 GSa/s oscilloscope 22-23
8763A 4-port coaxial switch 326 B4606A Advanced customization DS06054L 500 MHz 4 GSa/s oscilloscope 22-23
environment — development and !
37638 4-port coaxial switch 326 A 107 DS06102A 1 GHz 4 GSa/s osc?lloscope 22-23
3763C 4-port coaxial switch 326 BA607A Advanced customization DS06104A 1 GHz 4 GSa/s osc?lloscope 22-23
3764A 5-port coaxial switch 326 environment — runtime package 107~ DSO06104L 1 GHz 4 GSa/s oscilloscope ~ 22-23
37648 5-port coaxial switch 326 B4608A Remote programming interface (RPI) DS07012B 100 MHz 2 GSa/s oscilloscope 24-25
8764C B-port coaxial switch 396 107 DS07014B 100 MHz 2 GSa/s oscilloscope 24-25
8765A Daerial i 396 B4610A Data import tool 23-24,44,107 DS07032B 350 MHz 2 GSa/s oscilloscope 24-25
87658 Comial sl 326 B4621A Bus decoder for DDR2 and DDR3 106 DS07034B 350 MHz 2 GSa/s oscilloscope 24-25
8765C Comuiel st 396 B4622A DDR and L_PDDR protocol compliance DS07052B 500 MHz 4 GSa/s oscilloscope 24-25
ey e — - LN 106 ps07054B 500 MHz 4 GSa/s oscilloscope 24-25
B4623A Bus decoder for LPDDR1 and LPDDR2 DS07104B 1 GHz 4 GSa/s oscilloscope  24-25
8765F Coaxial switch 326 106 : P
3960 WS e e s e BAG30A MATLAB connectivity and DS090254A 2.5 GHz 4-channel oscilloscope 28-29
Series 10 199, 205, 269-282, 288-289 analysis package 107 DS090404A 4 GHz 4-channel oscilloscope  28-29
89601A V/SA software B4641A Protocol development kit 1 07’ 114 DS090604A 6 GHz 4-channel oscilloscope 28-29
. 44.. 75,1071 1 1,203,283 preeen FPGA dynamic probe forXiinx 107  DSO9064A 600 MHz 5 GSa/s oscilloscope 26-27
89601A-200 Basic vector signal analysis softwa1r667 B4656A TR e o e 7 DS090804A 8 GHz 4-channel oscilloscope  28-29
- - - DS09104A 1 GHz 10 GSa/s oscilloscope ~ 28-29
£169 S CUINEIE et DS091204A 12 GHz 4-channel oscilloscope 28-29




Product Number Index

DS091304A - E5071C

DS091304A 13 GHz 4-channel oscilloscope 28-29 E3617A 60 W single output power supply E4428C Analog signal generator 178, 180,
DS09254A 2.5 GHz 10 GSa/s oscilloscope 26-27 222,237 187-188, 190,192, 202, 207
DS09404A  4GHz10GSa/soscilloscope  26-27 ~ E3620A 50 W dual output powerzszuzppzl\:/36 . E4428C-503 é\rgalllog signal generator, 250 kHz t1088
DS0X91604A 16 GHz digital oscilloscope 30-31 E3630A 30 W rinls outout - I : EAA28C-506  Anal : =~ wor 250 Kt
DSOX92008A 20 GHz digital osciloscope 3031 . : o onengeneraton SRS
DSOX92504A 25 GHz digital oscilloscope 30-31 E3631A 80 W triple output power supply E4438C ESG RF vector signal generator
DS0X92804A 28 GHz digital signal oscilloscope 222,236,238 178-179, 190, 192, 194, 199-200,
30-31 E3632A 120 W single output power supply 202,204, 206-207, 288
DS0X93204A 32 GHz digital signal oscilloscope 222,236,238 E4438C-407  Signal Studio for S-DMB  203-204
3031 E3633A 200 W single output power supply E4438C-419  Signal Studio for 3GPP W-CDMA
E 238 HSPA 203-204
E3634A 200 W single output power supply E4438C-501  ESG RF vector signal generator,
E1962B cdma2000/1S-95/AMPS mobile test 222,238 250 kHz to 1 GHz 200
application 269, 279-281 E3640A 30 W single output power supply E4438C-502  ESG RF vector signal generator,
E1963A \W-CDMA mobile test application 222,236,239 250 kHz to 2 GHz 200
269,277, 280-281 E3641A 30 W single output power supply E4438C-503  ESG RF vector signal generator,
E1966A 1xEV-DO terminal test application 222,239 250 kHz to 3 GHz 200
269,278,280-281  E3642A 50 W single output power supply E4438C-504  ESG RF vector signal generator,
E1968A GSM/GPRS mobile test application 222,239 250 kHz to 4 GHz 200
269,276, 280-282 E3643A 50 W single output power supply E4438C-506  ESG RF vector signal generator,
E1969A TD-SCDMA_GSM fast switch test 222,239 250 kHz to 6 GHz 200
application 269,282 E3644A 80 W single output power supply E4438C-SP1  Signal Studio for jitter injection
E1976A 1xEV-DO factory test mode test 222,239 203-204
application 269,278 E3645A 80 W single output power supply E4440A PSA Series spectrum analyzer,
E1987A Fast switching test application 222,236,239 3 Hzto 26.5 GHz 63-64,72
269, 276-281 E3646A 60 W dual output power supply E4443A PSA Series spectrum analyzer,
E1991B Mobile test application suite 222,236,239 3Hzt06.7 GHz 63-64
269,280 E3647A 60 W dual output power supply E4445A PSA Series spectrum analyzer,
E1993A UMTS test application suite 269, 280 222,239 3Hzt013.2GHz  63-64,288-289
E1996A cdma2000/1xEV-DO TA suite E3648A 100 W dual output power supply E4446A PSA Series spectrum analyzer,
269, 280 222,239 3 Hzto 44 GHz 63-64
E2230A TS-5410 automotive functional E3649A 100 W dual output power supply E4447A PSA Series spectrum analyzer,
test system 294 222,236,239 3 Hzto 42.98 GHz 63-64
E2308A 5 k thermistor probe 131 E4360A Modular solar array simulator E4448A PSA Series spectrum analyzer,
E2613B Wedge probe adapter 37’ 49 malnframe, 1200 W 224-225 3 Hzto 50 GHz 63-64
E2614A Wedge probe adapter 37,42 E4361A Solar array simulator DC module 65V, E444xA-239 PSA spectrum analyzer with EMI
8.5A 510W 219, 224-225 personality 116
E2615A Wedge probe adapter 42 -
E26158 Wed be adant 37 42 E4362A Solar array simulator DC module E4805B Clock module 124-125
r r
oA Wodne oete oot o 130V.5A 600W  219.224225  pagoga  Clockmodule 124125
edge probe adapter ,
Eo6a3A W dg p o pt s E4402B :EJ)SOAéEl_lspectrum analyzer, 100 Hfzié067 E4809A Dl asllfe 124125
edge probe adapter . -
E2644A Wi dg : be ad pt 37,40 EMA02B-STD ESAE Zt dard spectrum anal E4832A Data modules 120125, 218
edge probe adapter , - -E standard spectrum analyzer,
E4835A Dat; dul 124-125, 218
E2669A InfiniiMax differential/single-ended 9 kHzt0 3.0 GHz 65-67 a8 Mocies
connectivity kit 35 E4404B ESA-E spectrum analyzer, 100 Hz to E4838A Data modules 124-125,218
E2675A Differential browser — wide span 6.7 GHz 65-67 E4861B Data modules 124-125, 218
40,323  E4404B-STD ESA-E standard spectrum analyzer, E4980A Precision LCR meter
E2676A Single-ended browser 40,323 9 kHzt0 6.7 GHz 65-67 Ll sl U, i
E2677A Bitiereniia] saldi 40,323 E4405B I]EgAz-Eilpectrum analyzer, 100 Hééom E4981A Capacitance meter ~ 150-157, 156
E2679A Single-ended solder-in 033 IZ i | . EA991A RF impedance/material fzg'ﬂzg; .
E2695A Differential SMA probe head for i e g M anaves 2
InfiniiMax probe 40,323 ; E5052B 10 MHz to 7 GHz signal source
- - — E4407B ESA-E spectrum analyzer, 100 Hz to analyzer 48,150, 159, 323
E3238S Signal detection and monitoring 26.5 GHz 65-67. 72 :
Sl 118 ; ' E5053A 3 GHz to 26.5 GHz microwave
E4407B-STD  ESA- d rt 48,159
E3610A 30 W single output power supply 9 kHZEI:(s]t;rédgrg:fectrum analyzgg_m E5061A Nownconve o
222, 236-237 . etwork analyzer, 300 kHz to 1.5 GHz
E4411B ESA-L | 1 MH 81-82,87,323
E3611A 30 W single output power supply 237 185 GHszpectrum RS z(jtg_m
5 : E5061B Network analyzer
E3612A 30 Wsingle output powersuggl\z/ 237 E4411B-BAS  ESA-L basic spectrum analyzer, 9 kHz 6,81-82, 85-86, 323
, ' to1.5GHz 6567 E50G1B-3L5  LF-RF network analyzer with DC bias
E3614A 48 Wsingle output F’OW‘Z’;SZUPZ% yy  EAAI6A EPM-P Series power meters 137-138 source, 5 Hzto 3 GHz 6.81,86
= E4417A EPM-P Seri 137-1 E5062A Network analyzer, 300 kHz to 3 GH
E3615A 60 W single output power supply 237 - Se.nes power meters 137-138 ehworkanalyzer ‘ 81 .82 Z87
. E441xA E-Series diode power sensors g
E3616A 60 Wisingle output power supply 237 137-139 E5071C ENA network analyzer

6,81-84, 96, 323




Product Number Index

E5092A —

L4445A

E5092A Configurable multiport test set 84 E6569C Wireless Test Manager Suite E8311A Pulse pattern generator, 165 MHz
E5250A Low leakage switch mainframe 269, 275, 280-281 VXI C-1 214217
168,171,175 E6584A Wireless protocol advisor software E8312A Pulse pattern generator, 330 MHz
E5252A 10 12 matrix card 175 274 VXIC1 214-217
E5255A 24 channel multiplexer card 175 E6607A-503  EXT non-signaling wireless test set, E8361C Network analyzer, 10 MHz to 67 GHz
- 10 MHz to 3.6 GHz 285 81-82, 88-90, 93
E5260A 8 slot high speed measurement — -
mainframe  167-168. 172. 240-241 E6607A-506  EXT non-signaling wireless test set, E8362C Network analyzer, 10 MHz to 20 GHz
: N 10 MHz to 6.0 GHz 285 81-82,90,93,176
E5262A 2 channel (medium power, medium : —
power) SMU 167-168. 172. 241 E6621A PXT wireless communications test set E8363C Network analyzer, 10 MHz to 40 GHz
= 284,290 81-82,90,93, 117
E5263A 2 channel (high power, medium = —
power) SMU 167-168, 172, 241 E6621A-503  PXT wireless communications test set, E8364C Network analyzer, 10 MHz to 50 GHz
. 500 MHzto 3.0 GHz 284 81-82,90,93,117
E5270B 8 slot precision measurement = — =
TERiEmE E6621A-506  PXT wireless communications test set, E8663D PSG RF analog signal generator
167-168, 173_175, 240_241 500 MHz to 6.0 GHZ 284 4, 178, 180, 185-186, 207
E5280B Precision high power SMU module E6651A Mobile WiMAX test set 286 E8663D-503  PSG RF analog signal generator,
173 EG651A-503  Mobile WiMAX test set, 450 MHz to 100 kHzto 3.2 GHz 186
E5281B Precision medium power 2.7 GHz 286 E8663D-509  PSG RF analog signal generator,
SMU module 173 E6651A-506  Mobile WIMAX test set, 450 MHz to 100 kHz10 9 GHz 186
E5287B High resolution SMU module 173 (s SEDRNH IR fTS-5t400 lstef'fs . avtomarive
E5288A Atto sense and switch unit (ASU) E6701H GSMY/GPRS lab application 269-270 (LEJQSrSsns%osiesc\ﬁ em -
169,173 E6702D cdma2000 lab application 269, 272 ES785B TS-500 Series Il automotive fanct
E5290A High speed type high power E6703G W-CDMA/HSPA lab application e e A
SMU module 172 20.211.273 oo tEesSt SYS[T_‘ (d panel)
E5291A High speed type medium power E6704A EGPRS lab application ~ 269-270 B
SMU module 172 :
E5346A Mictor probe 105 functionaly formobiletest 210 o5 o e”: 10€8 POWETSensors e
E5378A Samtec probe 105,112,115  E6706D 1EV-D0lab application 269,272 _ o AH'T\;OC anze i dead 0
E5379A Samtec probe 105,112 E6715A W-COMA/HSPAencyption 271 i Conex o de°°der 0
E5380A Mictor probe 105 E6720A Lab application annual contract E9821A Sianal ortex edcol efr
E5381A  Flyingleadprobe 105,112,115 270-273 EB s 118
; E8257D PSG microwave analog signal
E5382A Flyfng lead probe 105 generator 4,178, 1881 34’ 207, 288 E9901E 1-module in-circuit test system,
E5383A Flying lead set 105 : - i327x Series b 291
E8257D-520  PSG microwave analog signal —
E5385A Samtec probe 105,112,115 generator, 250 kHzto 20 GHz 183 E9902E 2-module in-circuit test system,
i307x Series 5 291
E5387A Soft touch connectorless probe E8257D-521  PSG microwave analog signal 1oU7X en?s S
105,112,115 generator, 10 MHz to 20 GHz 183 E9903E 4-module in-circuit test system
i307x Series 5 291
E5390A Softtouch connectorless probe 105 peopap_532 PSG microwave analog signal B engs S
E5394A Soft touch connectorless probe 105 generator, 250 kHz to 31.8 GHz E9905E %(r)r;odsule_ln-glrcun testsystem, o
E5396A Half-size soft touch connectorless 183,198 190/ o8rIes
probe 105 E8257D-540  PSG microwave analog signal (;
E5398A Half-size soft touch connectorless generator, 260 kHzto 40 GHz 183 ' -
probe 105  E8257D-550  PSG microwave analog signal GS-8800 RF design verification and
E5402A Low-prafile pro Series soft touch generator, 250 kHzto 50 GHz 183 COITEEIERE S
connectorless probe 105  E8257D-567  PSG microwave analog signal 270-272, 288-230
E5404A Pro Series soft touch connectorless generator, 260 kHzto 67 GHz 183 J
probe 105 E8257D-S02 \WR-02 source module 184 } }
E5405A Pro Series soft touch connectorless E8257D-S03 \WR-03 source module 184 J1211A Attenuation control unit,
. 105.112. 115 DCto 6 GHz 0to 121 dB 330
AR LY E8257D-S05  \WR-05 source module B = T ————
E5406A [F)’:ng:nes soft touch connectorless1 0 E8257D-S06  \WR-06 source module 184 DCt0 18 GHz, 010 121 aB 330
E8257D-S08 \WR-08 dul 184 f R
E6515C Wireless communications test set S0uree Mocte Ll AUEETOT FEITiTa) LT,
205, 269-272, 274, 276-279, E8257D-S10 WR-10 source module 184 DCt026.5 GHz, 0t0o 101 dB 330
282, 288-289 E8257D-S12 \WR-12 source module 184 L
E5805A USB/4-port RS-232 interface E8257D-S15 \WR-15 source module 184
250, 318, 320-321 E8267D PSG vector signal generator L4400 Series Xl instruments 263
E5810A LAN/GPIB gateway 250, 318, 321 4,8,178-179,184,194-198,  L4411A System digital multimeter, 672 digit
E5813A Networked 5-port USB hub 204, 206-207 high performance ~ 127-128,130
250, 318, 321 E8267D-520  PSG vector signal generator, L4421A 40 Channel armature mux 263
E6567C ¢dma2000, 1S-95, AMPS, 1xEV-DO 250 kHzto 20 GHz 198 L4a33A Dual 4x8 reed matrix 263
Wireless Test Manager E8267D-544  PSG vector signal generator, L4437A 28 Ch | Form C. 4 Ch |
269,275, 278-279, 281 250 kHz 1o 44 GHz 198 Bl .
E6568C W_—CDMA, GSM, GPRS, and EGPRS E8267D-SP1  Signal Studio for jitter injection L4445A Ve me sy e i
Wireless Test Manager 203-204 263

269, 275-277, 281
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L4450A — N2881A

L4450A 64-bit digital /0 with memory M9156C PXI'hybrid dual transfer switch N1812UL 5-port coaxial switch 325
and counter 263 256,267-268, 324 Nq911A P-Series power meter 64, 137-139
L4451A 4-_(I:Eanne| isolated D/A converter - M9157C PXI'Hybrid Single SIZJS; Szvéi;cg68 " N1912A P-Series power meter 64, 137-139
L4452A Kv/ll n';nem:ry dul G T L AR oL e ot
L4490A 2UURIFunc'tIOr:l n;oﬂu : 333 M9183A D!g!tal munfmeterv 61 /zlgijI it PXI N84 EPM Series power meters 137, 139
SW? Sl ML ks 254 N1921A/ P-Series wideband diode sensors
L4491A 4U RF switch platform 333 V9186A ST ———. valiae/ N1922A 137-138
- isolated single channel voltage :
L4532A 2 channel 20 MSa/s digitizer 164165 e —— 255 N1930A Physical-layer text system softwar?} .
it M9187A PXI Digital 10 264
L4534A 4 channel 20 MSa/s digitizer L , N19558 E8363C PNA and N4420B test set
164-165 M9202A PXle IF dlgmzeg: 17%% 21 528/136.]3 G2I13Iz4 4-Port/4-Receiver 117
L7104A DCto 4 GHz, SPAT, terminated 328 - U _ . - ., N1957B E8364C PNA and N4421B test set
L7104B DCto 20 GHz, SPAT, terminated 328 ~ M9210A ﬁ’é'-b'ﬂ[h'zgh-j%e;d digg'éel_fl e 4-Port/4-Receiver 17
L7104C DC to 26.5 GHz, SPAT, terminated DR 27RO, LB 105 N19588 N5230C PNA-L with built-in test set
328 M9211A PXI-H high-speed wideband IF 17
digitizer: 10-bit, 4 GS/s, 3 GH ; P
L7106A DCto 4 GHz, SP6T, terminated 328 I ! s 162-?63 254 N1960A (S-8800 design verification system
i : 288-289
L7106B DCto 20 GHZ, SPGT, terminated 328 M9302A PXI local oscillator: 3— 10 GHz -
L7106C DC to 26.5 GHz, SP6T, terminated 2,75-77,163,254-255 ~ N2002A Noise sourga test set 147-148
328 M9330A 15-bit, 1.25 GS/s arbitrary N2100B PXIT 10.31 25 Gb/s digital
L7204A DC to 4 GHz, SPAT, unterminated 328 waveform generator 209, 212, 254 communications analyzer 126, 254
L72048 DC to 20 GHz, SP4T, unterminated M9331A 10-bit, 1.25 GS/s arbitrary N21018 PXIT 10.3125 Gb/s Bit Error
328 waveform generator 212,254 Ratio Tester 119, 126, 255-256
L7204C DC1026.5 GHz SPAT, unterminated ~~ M9351A  PXI downconverter: 50 MHz — N21028 PXIT10.3125 Gb/s pattemn generator
328 2.9 GHz 2,75-77, 254-255 . 126, 218, 264-255
L7206A DC to 4 GHz, SP6T, unterminated 328 M9360A PXI attenuator/preselector: 100 kHz — N2771A High voltage probe 18,35, 41
L7206B DC to 20 GHz, SP6T, unterminated 26.5 GHz 2,75-77, 254-255 N2779A 3-Channe| power supply for N2780A
328 M9361A PXI downconverter: 2.75 MHz— Series current probes 35, 41
L7206C DC to 26.5 GHz, SP6T, unterminated 265 GHz  2,75-77,163, 254-255 N2780A AC/DC current probe 41
328 M9392A PXI vector signal analyzer: 50 MHz — N2781A AC/DC current probe 4
L7222C DC to 26.5 GHz transfer switch 328 26.5 GHz 2.75-77,163,254  N2782A AC/DC current probe 4
MSO06012A 100 MHz 2 GSa/s oscilloscope 22-23 N2783A AC/DC current probe 27.35. 41
M MS06014A 100 MHz 2 GSa/s oscilloscope 22-23  N2784A 1-positioning arm probe positioner
M9018A 18 slot PXle chassis 2,253, 256 MSO06032A 300 MHz 2 GSa/s oscilloscope 22-23 42,323
M9021A PXle system interface 256 MSO06034A 300 MHz 2 GSa/s oscilloscope 22-23 N2785A 2-positioning arm probe positioner
M9045A  PCleExpressCardadaptor 256  MSO6052A 500 MHz 4 GSa/s oscilloscope 22-23 . 42,323
M9101A  PXIhigh-density multiplexe MSOB054A 500 MHz 4 GSa/s oscilloscope 2223~ N2786A  Z-legged probe positioner 36, 42
255,267-268  MS06102A  1GHz4 GSa/soscilloscope ~ 22-23 ~ N2Z787A 3D probe positioner 42,323
M9102A PXI high-density multiplexer MS06104A 1 GHz 4 GSa/s oscilloscope~ 22-23 N2790A 100 MHz, 1.4 k\( differential probe
255, 267-268 - with AutoProbe interface 20, 35, 39
- - - MS07012B 100 MHz 2 GSa/s oscilloscope 24-25 . .
M9103A PXI high-density multiplexer : N2791A 25MHz, 700 V differential probe
255, 267-268 MS07014B 100 MHz 2 GSa/s oscilloscope 24-25 20, 35, 39
M9120A 0l i sl 255 267-268 MS07032B 350 MHz 2 GSa/s oscilloscope 24-25 N2792A 200 MHz, 20 V differential probe
M9121A Dl Tl 255 267-268  MS07034B 350 MHz 2 GSa/s oscilloscope 24-25 20, 35,39
M9122A D1 mei s 55 267-268 MS07052B 500 MHz 4 GSa/s oscilloscope 24-25 N2793A 800 MHz, 15V differential probe
M9128A PXI RE matrix switch  256.267.268  MS07054B 500 MHz 4 GSa/s oscilloscope 24-25 20, 35,39
MO130A SR 255 957068 MSO7104B  1GHz4GSa/sosciloscope  24-25  N2795A 1 GHz active probes 35,38
T ST 255 267.063  MISO9064A 600 MHz5 GSa/s oscilloscope 26-27 ~ N2796A 2 GHz active probes 35,38
: ; N2800A 16 GHz InfiniiMax Il Series
M9133A PXI SPDT switch 255, 267-268 : : P N2801A 20 GHz InfiniiMax Ill Series
M9135A  PXISPDTswitch  255,267-268  MS09404A 4 GHz10GSa/s oscilloscope  26-27 probe amplifier 30,40
M9146A PXI'RF multiplexer 256, 267-268 N N2802A 25 GHz Infir?i[l\/lax Il Series
M9147A PYIRF multplexer 256267268 . Voo slec 0 probe ampliier 040
MOMBA  PXIAFmuliplecer  256,267-288 ol 0”‘_’ Tse ic o o 0 NZBO0SA - S0GHeInfniMdax i Seres
rooe ampirer .
MO149A  PXIRFmultiplexer 256, 267-268 SR eI e probe amp
M9150A PXI RF multinlexe 956, 267-268 N1260A High voltage bias-T 170 N2862A Passive probe 18, 35-37, 42
ultipiexer b = .
_p N1261A Protection adapter 170 N2863A Passive probe 18, 20, 35-37
M9151A PXI RF multiplexer 256, 267-268 -
- N1262A R-box 170 N2874A Passive probe 35-37
M9152A PXI'RF multiplexer 256, 267-268 = -
: N1301A CMU accessories for B1500 169  N2875A Passive probe 36-37
M9153A PXI RF multiplexer 256, 267-268 = : -
- ; : N1810TL Coaxial switch 325 N2876A Passive probe 35-37
M9155C PXI hybrid dual SPDT coaxial switch : : : ;
256, 267-268, 324 N1810UL Coaxial switch 325 N2880A In-line attenuator kit 40, 323
N1811TL 4-port coaxial switch 325 N2881A DC blocking capacitor 40, 323
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N2891A — N5771A

N2891A 70 MHz, 7,000 V differential probe N4906B-101 Differential analysis, fast eye mask N5381A 12 GHz InfiniiMax differential solder-
35,39 and enhanced measurement suite 122 in probe head 40,323
N3300A 1800 W DC electronic load N4906B-102 Extension to full frequency range N5382A InfiniiMax Il 12 GHz differential
mainframe 222,232-234 150 Mb/sto 12.5 Gb/s + clock browser 40,323
N3301A 600 W half rack width DC electronic data recovery 122 Nsa25A 12 GHz InfiniiMax differential ZIF
load mainframe 222,232-233 N4916B 4-tap de-emphasis signal converter probe head 40,323
N3302A 150 W DC electronic load module 19,121 Nsa26A 12 GHz InfiniiMax ZIF tip — kit of 10
233 N4917A Optical receiver stress test solution 40,323
N3303A 250 W DC electronic load module 119,309 Ns5a39A InfiniiMax Il ZIF probe head 30, 40
233 N5102A Digital signal interface module N5441A InfiniiMax |1l Solder-in probe head
N3304A 300 W DC electronic load module 178-179, 198-200. 206 30,40
233 N5106A PXB baseband generator and channel N5444A InfiniiMax 111 2.92 mm/3.5 mm/SMA
N3305A 500 W DC electronic load module emulator1 T probe head 30, 40
233 e i N5445A InfiniiMax Il browser head 30, 40
N3306A 600 W DC electronic load module NS181A MXG RF analog signal generator N5450A InfiniiMax extreme temperature cable
292253 N5181A-501 MXG RF1 1 6’I 178" 18?’ 189-1t90’ = extension 40.523
N3307A 250 WDC electronic load module 0 Kot o OenerEn L N6700 Series 750 W to 1500 W low profile single
232-233 210 Z_ output dc power supplies
N4000A SNS Series noise source, 10 MHz to N5181A-503  MXG RF analog signal generator, 221,230-231
18 GHz, nominal ENR 6 dB 147 100kHzt03 GHZ_ 190 N5741A DC system power supply, 6V, 100 A,
N4001A SNS Series noise source, 10 MHz to N5181A-506  MXG RF analog signal generator, 600 W 230-231
18 GHz, nominal ENR 15 dB 147 100kHz106 GH% 190 N5742A DC system power supply, 8V, 90 A,
N4002A SNS Series noise source, 10 MHz to N5182A MXG RF vector signal generator 720W 230-231
26.5 GHz, nominal ENR15dB 147 179, 134, 201:202, 204, 207 N5743A DC system power supply, 12.5V,
N4010A Wireless connectivity testset 283~ N9182A-503 %éGkﬂF tvegtglj'g“a' generator, 20 60 A, 750 W 230-231
N4019C Bluetooth and WLAN Wireless 210951 N5744A DC system power supply, 20V, 38 A,
Test Manager 275,283 N5182A-506 MXG RF vector signal generator, 760 W 230-231
. 100 kHz to 6 GHz 202
N4241A PCle mid-bus probe for PCle 5 Gh/s - : N5745A DC system power supply, 30V, 25 A,
109-110 N5183A MXG microwave analog signal 750 W 230-231
1t 178,180, 191-192
N4241F PCle flying leads probe for PCle i _ N5746A DC system power supply, 40V, 19 A,
5Gb/s 109-110 N5183A-520 MXG microwave analog S|gnal 760 W 230-231
tor, 100 kHz to 20 GH 192
N4241Z PCle flying leads probe for PCle el ,Or £10 - : N5747A DC system power supply, 60 V,
5 Gb/s 109-110 N5183A-532 MXG microwave analog S|gnal 12.5A, 750 W 230-231
tor, 100 kHzto 31.8 GHz 192
N432A Thermistorpower meter 137,139 oo ﬁ;’;gra o : °| , |Z N5748A DC system power supply, 80V, 9.5 A,
N4371A RIN measurement system 309 ) gener;lg:o%%vi:;?oo4goseg£; 192 760 W 230-231
N4373C Lightwave component analyzer 308 N5749A DC system power supply, 100 V.
N5230C Network analyzer 75A 750 W 230-231
N4374B Lightwave component analyzer 308 81-82,88-89,91,94,117 —
; N5750A DC system power supply, 150V, 5 A,
N4375B Lightwave component analyzer 308 N5241A Network analyzer, 10 MHz to 750 W 230-231
N4376B Lightwave component analyzer 308 13.5 GHz 82,88-90, 92 N5751A DC system power supply, 300 V.
N4391A Optical modulation analyzer 307 ~ N5242A ';'glgvghk analyzer, 10 'V'gét% 6.90.92 25A, 750 W 230-231
N4850A DigRFv3 digital acquisition probe S = N5752A DC system power supply, 600V,
11-112 N5244A Network analyzer, 10 MHz to 13A 780 W 230-231
N4851B MIPI D-PHY 4 lane digital 43.5 Gtz 82,88-90,92 N5761A DC system power supply, 6V, 180 A,
acquisition probe 114-115  N5245A Network analyzer, 10 MHz to 50 GHz 1080 W 230-231
N4860A DigRFv3 digital stimulus probe 82,88-90,92 N5762A DC system power supply, 8V, 165 A,
111-112  N5247A Network analyzer, 10 MHz to 67 GHz 1320 W 230-231
- 5,7,82,88-90,92
N4861B MIPI D-PHY 3 lane digital N5763A DC system power supply, 12.5V,
stimulus probe 114-115  N5250C ’;‘m}ol_lfk analyzer, 108'1\/'g§1%8 %0 03 120 A, 1500 W 230-231
NA4872A Data generator front ends ‘ - - N5764A DC system power supply, 20V, 76 A,
124-125,218 N5302A 2-slot, 2U hlgh chassis 112 1520 W 230-231
N4873A Data analyzer modules 124-125,218 ~ NS304A 4-slot, 2U high chassis 112 N5765A DC system power supply, 30V, 50 A,
N4874A Data generator modules N5306A PCle analyzer for PCle b Gb/s 1500 W 230-231
124-125,218 108-110 N5766A DC system power supply, 40V, 38 A,
N4875A Data analyzer modules 124-125, 218 N5309A PCle exerciser & PCle LTSSM tester 1520 W 230-231
N4876A-001 28 Gb/s multiplexer 2 : 1 121 Lo[;lPC:e gl o L%?g 0 ns767A ?BCOSng power supply, 60 \4-3205 zAé 1
N4903B J-BERT high-performance serial BERT G L merposerprobetort =85 :
upto7and 125 Gb/s T19121218 - popan DigRF exerciser module 111-112, 204 NTORA ?gzsgf/tvem ponersuppl 80%31092%1
N4906B-003  Serial BERT 3.6 Gb/s pattern T XCTST MOC L L P e .
generator and error detector: N5344A DigRF analyzer module 111-112  N5769A DC system power supply, 100V, 15 A,
4 x50 () terminations 122 N5345A Soft touch mid bus probe 112 1500W 230-231
N4906B-012  Serial BERT 12.5 Gb/s; pattern N5346A Flying leads 112 NS770A ?gosg%tvem power supply, 1502\;01 g éﬁ{
generatoranderrordetector 122 yg3gpA  InfiniiMax]1 12 GHz differential -
N5771A DC system power supply, 300V, 5 A,

SMA adapter 40,323

1500 W 230-231
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N5772A — N8758A

N5772A DC system power supply, 600V, 2.6 N6784A 4-quadrant general purpose source N7781A Polarization analyzer 303-304
A, 1560 W 230-231 measure unit 10, 21 9, 226-229, 241 N77823 PER analyzer 303_304
N5880A cdma2000/1S-95/AMPS enhanced N678xA N6700 source measure units 226 n7783B Thermal cycling unit 303-304
Wireless Test M 269, 275 f —
N5832A erg;::A & 5 ane;g\t;;_ oss Tost N6320E E3238S signal survey sof[ware] T N7784B Polarization controller 305
M;\na - ennanced wire 8332638 9275 : - N7785B Synchronous scrambler 305
Y 0 N6830A Dual channel HF receiver and 70 MHz o -
N5884A 1xEV-DO enhanced Wireless Test IF ADC for E3238 systems 118 N77868 Polarization synthesizer 309
Manager 269, 275 NGS41A P 12,118 N7788B Optical component analyzer 303-304
N5970A UMTS interactive functional test N7105A Signal monitoring system 12 118 N8201A Performance downconverter 78
f 269-271, 274 Srpry —
0 Warle = = N7300A Serials chipset software for WiMax/ N8211A Performance analog upconverter 78
N5971A CDMA interactive functional test WLAN/Bluetooth test 287 N8212A Performance vector upconverter 78
software 269,272,274 ; ; o
NESOOA T - . 119 N7600B Signal Studio for 3GPP W-CDMA FDD N8221A IF digitizer 78
estautomation so Ware - 203-204, 285 N8241A 15-bit arbitrary waveform generator
N5998A HD'}/” 1.3 péotocol/audlo/wdeo - N7601B Signal Studio for 3GPP2 CDMA 78,209, 212
ana yzer'an generator 203-204, 285 N8242A 10-bit arbitrary waveform generator
N6050A LTE mobile test software 284 N7602B Signal Studio for GSM/EDGE 78,209,212
NG6050A-7FP  LTE FDD base station emulation 284 203-204,285  Ng8262A P-Series modular power meter
N6051A LTE parametric test with test mode N7606B Signal Studio for Bluetooth 137-139
signaling 284 203-204,285  ng300A Wireless networking test set 204, 287
NG6051A-1FP  LTE RF Tx and Rx measurements 284  N7609B Signal Studio for global navigation N8300A-404 Wireless networking test set MIMO/
N6052A LTE functional and application test satellite systems 203-204 multi-port connectivity 287
284  N7611B Signal Studio for broadcast radio N8300A-505 Wireless networking test set,
NG6052A-1FP  LTE enhanced BSE and IP data test 203-204, 285 frequency range to 4.8 GHz 287
284 N7612B Signal Studio for TD-SCDMA NB8300A-506 \Wireless networking test set,
N6061A Protocol logging and analysis 284 203-204 frequency range to 6.0 GHz 287
NBO61A-1TP  LTE protocol logging and analysis 284 ~ N7613A (S\'/?l_’"\f/’llAS;;Jd'o for802.1 6’200303 - N8480 Series Thermocouple power sensors
N6062A Protocol message editor 284 N7616B i : I Studio for T-DMB : . _13_7'139
N6062A-1TP _ LTE message editor 284 Ignal otudio or |- TR T N8700 Series 3300 W to 5000 W Iow profile single
—— , output dc power supplies
NG072A LTE?QTG"HQ conformance adaPTe;M N7617B Signal Studio for 802.11 WLAN 221,230-231
an _es C?SES - 203-204, 285 N8731A DC system power supply, 8V, 400 A,
N6075A LTE signaling conformance teslsm;(;34 N7619A Signal Studio for Multiband OFDM 3200 W 230-231
uwB 203-204 N8732A DC system power supply, 10V, 330 A,
NG301A gozﬁlgt%EDMA measurement ygy  NT620 Signal Studio for pulse building 3300 W 230-231
i = 203-204 N8733A DC system power supply, 15V, 220 A,
N6302A  WLANmeasurement applications 287 nzgp1A  Signal Studio for mulitone distortion 3300W 230-231
N6700 Low profile modular DC power system 203-204  N8734A DC system power supply, 20V, 165 A,
10, 219-220,226-229, 240-241 76218 Signal Studio for multitone distortion 3300W 230-231
N6700B Low profile modular power system 203-204  N8735A DC system power supply, 30V, 110 A,
mainframe, 400W  220,226-227  nggap Signal Studio Toolkit 203-204 3300W 230-231
N6701A Low profile modular power system N7623B el Sl far aliatti o) N8736A DC system power supply. 40 V. 85 A
mainframe, 600W 220, 226-227 iR P e TR o
N6702A Lovy profile modular power system N7624B Signal Studio for 3GPP LTE FDD N8737A DC system power supply, 60V, 55 A,
mainframe, 1200 V\Zl20 296997, 240 203-204, 285 3300 W 230-231
= : N7625B Signal Studio for 3GPP LTE TDD N8738A DC system power supply, 80V, 42 A,
N6705 DC power analyzer 203-204 3360 W 230-231
220, 226-228, 240 - — .
N7700A Photonic application suite N8739A DC system power supply, 100V, 33 A,
N6705B DC power analyzer, modular, 600 W 295.296. 301 305 3300 W 230-231
10, 220, 226-227, 229, 240-241 =
N7711A Tunable laser source 1 port 298 N8740A DC system power supply, 150V, 22 A,
N673xB N6700 DC power modules, 50 W 3300 W 230-231
226-297 N7714A Tunable laser source 4 ports 298 NEI21A o 300V, 11 A
. system power supply, , ,
N674xB N6700DC power modules, 100 W N7744A MU|tIpOI’I power meter 300-301 3300yW p PPl 930-231
226-227  N7745A Multiport t 301
ultiport power meter - N8742A DC system power supply, 600V, 5.5
N675xA N6700 DC power modules, N7751A Integrated one channel variable A 3300 W 230-231
f 226-227 tical attenuat 302 :
perlormance = G e = N8754A DC system power supply, 20V, 250 A,
N676xA N6700 DC power modules, precision N7752A Integrated one channel variable 5000 W 230-231
226-227 tical attenuat 302
Opcalatienteiol N8755A DC system power supply, 30V, 170 A,
N677xA N6700 DC power modules, 300 W N7761A One-channel variable optical 5100 W 230-231
226-227 ttenuat 302
: atenuaior : N8756A DC system power supply, 40V, 125 A,
N6781A 2-quadrant source measure unit for N7762A Two-channel variable optical 5000 W 230-231
battery drain analysis attenuator 302
N8757A DC system power supply, 60 V, 85 A,
10,219, 226-229, 241 N7764A Four-channel variable optical 5108/\/\/ P PPy 230-231
N6782A 2-quadrant source measure unit for attenuator 302
. N8758A DC system power supply, 80 V, 65 A,
functional test N7768A Four-channel multimode optical ol PP

10,219, 226-229, 241

attenuator 302

5200 W 230-231
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N8759A —

U2781A

N8759A DC system power supply, 100V, 50 A, N9410S 5500 Atomic force microscope 313 uU1604B 40 MHz handheld digital oscilloscope
5000 W 230-231 N9420A 5100 Atomic force microscope 312 15
N8760A DC system power supply, 150V, 34 A, N9436S 6000ILM atomic force microscope u1701B Handheld capacitance meter 158
5100 W 230-231 314 U1731B Handheld LCR meter 158
N8761A gfosgs\}&’m power supply, 3002\:/3'01 ZSA1 N9480S 5600LS atomic force microscope 313 U1732B Handheld LCR meter 158
N8762A DC svat N GO0V - N9498S 5420 atomic force microscope 312 U1818A 100 kHz to 7 GHz active
senEtoow Y 003)  N99I2A  FieldFoxRF networkanalyzer 99 differential probe 72,158, 323
= U1818A/B (differential probes, 100 kHz to
N8973A NFA Series noise figure analyzer, N9912A-104 4 GHz cable and antenna analyzer 99 Tor14 GHzp 79 159,323
10 MHzt0 3.0 GHz 145-146 N9912A-106 6 GHz cable and antenna analyzer 99 Tt T R —
zto z active
N8974A l;lgAMSI_?ritesgc;izel_lﬁgure analyﬁrs " N9912A-230 4 GHz spectrum analyzer 99 differential probe 393
Z'O & Z - N9912A-231 6 GHz spectrum analyzer 8 u1905A GS-8800 (PXT) wireless
N8975A NFA Series noise figure analyzer, N9923A Fieldfox RF vector network analyzer communication design verification
10 MHzto 26.5 GHz 145-146, 148 100 benchtop system 290
N8993A GS'BBOO_ Setfies((jSQlGO) wirﬁlestg P U2000 Series USB power sensors  69-70, 139-140
communication design verification : = :
benchtop systems 288-289 b0400A ol st PIN diod such U2100A Series USB digital I/0 devices 264-266
: U SiEtE ool S, U2121A USB Digital /0 module and options
N9000A CXA lanal
signal ana \/Zer46' S T - ;OI(.)thHi t(;:iNGded - 329 for BF SWit'Cl?ing. 265-266
NYOODA-503  CXAsignal analyzer, 9 kHzto 3.0 GHz e e e AR S i s 252
56, 58 PO40ZA PN solid ch 100 MH U2123A 32-output digital output module 265
tat tch, t 3 . .
N9O000A-507 CXAsignal analyzer, 9 kHz to 7.5 GHz 8 GI-?? ISPSD? & swite ‘ 0329 U2300A Series USB modular multifunction
56, 58 "~ - DAQ devices 264-265
N9010A EXA signal analyzer e s %Ngﬁlzldss;%t? switch, 100 MHz t0329 U2331A 64-channel, 1 MSa/s, USB modular
46, 53-55,59-60, 74,116 POIIA PN I"d b 100 MH multifunction data acquisition 265
tate switch, t
N9010A-503 EXA signal analyzer, 9 kHzto 3.6 GHz e “Og  UZ3BIA 16-channel, 250 kSa/s, USB modular
55 - multifunction data acquisition 265
P9404C PIN solid state switch, 100 MHz t
N9010A-507 EXA signal analyzer, 9 kHzto 7.0 GHz ey Oy U2352A 16-channel, 250 kSa/s, no analog
55 : output, USB modular multifunction
N9010A-513  EXAsignal analyzer, 9 kHzto S e 288
13.6 GHz 345 U2353A 16-channel, 500 kSa/s, USB modular
N9010A-526 EXA signal analyzer, 9 kHz to S02MS-AG W02 source module 15 multifunction data acquisition 265
26.5 GHz 55  SO03MS-AG  WR-03source module 184 U2354A 16-channel, 500 kSa/s, no analog
N9020A MXA signal analyzer 46,52-53,  S06MS-AG  WR-05 source module 184 output, USB modular multifunction
59-60, 68,74,116,290,323  S06MS-AG  WR-06 source module 184 data acquisition 265
N9020A-503 MXAsignal analyzer, 20 Hzto 3.6 GHz ~ S08MS-AG  WR-08 source module 194  U23%5A itlfl?jggtfén2§; :zigsdigiﬁgnmodular
. 53 $10MS-AG  WR-10 source module 184 265266
NI020A-508  MXAsignal analyzer, 20 Hz to 8.4 GE; $12MS-AG  WR-12 source module 184 y2356A 64-channel, 500 kSa/s, USB modular
15MS-A WR-1 | 184 multifunction data acquisition
N9020A-513  MXAsignal analyzer, 20 Hz to S15MS-AG o source module k R
13.6 GHz 53  SxxMS-AG  OMLInc millimeter-wave modules
: 184 U2500A Series USB modular simultaneous-sampling
N9020A-526 MXA signal analyzer, 20 Hz to o 264-265
26.5 GH 53
N9030A PXA i Zl I 16,4951 T U2531A 2 MSa/s USB modular simultaneous-
signal analyzer ,49-51, . Lo
59-60, 74, 116, 323 TS-5020 Automotive functional test systems st el U i o D0 =
NO030A503  PXAsianal anal 3210 3.6 GH 293 U2541A 250 kSa/s USB modular
- signal analyzer, 3 Hz to 3.6 GHz B i N ra—_—
51 TS-5030 Automotive functional test system Széltaneous el mqufuncuSEB
; 293
N9030A-508 PXA S|gnal analyzer, 3 Hzto 8.4 GHz U2542A 500 kSa/s USB modular
51 U simultaneous-sampling multifunction
N9030A-513  PXAsignal analyzer, 3 Hzto 13.6 GHz - DAQ 265
51 U1211A Handheld digital clamp meter 136 2600A Series USB modular isolated digital /0
N9030A-526 PXA signal analyzer, 3 Hzto 26.5 GHz U1212A Handheld digital clamp meter 136 devices 264-265
51 u1213a Handheld digital clamp meter ~ 136 U2651A 32-input, 32-output digital 1/0
N9039A RF preselector 48,63,116  y1241B Handheld digital multimeter 135 module 265
N9310A RF signal generator U1242B Handheld digital multimeter 135  U2652A 64-input digital input module 265
93208 o 6?' 178, LBHO 193'H1 % U1251B Handheld digital multimeter 135~ U2653A 64-output digital output module 265
9320 spectrum anialyzer, 9 46_24’73 gg L, U12528 Handheld digital multimeter 135 U2701A 100 MHz USB modular OSC”'OSC;)EGW
U1253B Handheld digital multimeter 135 :
N9340B Handheld spectrum analyzer (HSA) ;
3,46.7071,74 U12ZIA_Handneld dgial mutimeter 10,135 U2 02A 200 MHzUSBmodularosciloscope
N9342C Handheld spectrum analyzer (HSA) U1272A Handheld digital multimeter 10, 135 U2741A USB modular digital multimeter
3,46,70-71,74  u1401B Handheld multi-function 127-128,136
N9355 Series Limiters 72 cllieepier AR IER USB modular switch matrix 266
N9356 Series Limiters 72 u16028 20 MHz handheld digital osmlloscop1e5 U2731A 6-slot USB modular product chassis

16, 209, 240-241, 264-266
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U2802A 31-channel thermocouple input W1327BP Genesys Core, Synthesis, Circuit, EM
module 264, 266 247
U3401A Dual display digital multimeter, W1328BP Genesys Core, Synthesis, Circuit,
4 5-digit 128-129 System, EM 247
U3402A Dual display digital multimeter, W1461 SystemVue communications architect
5.5-digit 128-129 249
U3606A Multimeter/DC power supply W1462 SystemVue FPGA architect 249
127-128,134, 222 w1464 SystemVue RF system architect 249
U4002A Digital test console two-slot C?S;Si131 0 W1465 SystemVlue system architect 249
w1714 AMI modeling kit 249
U4301A PClo analyzer 109110 715 MIMO channel builder 249
UBISA el orercser BPCIoLTSSMtester. w716 Digitl pe-distortion bulder 249
U4321A PCle slot interposer probe for PCle w17 Hardware design kit 249
8 Gh/s 109-110 w1718 C++ code generator 249
U4322A PCle mid-bus probe for PCle 8 Gb/s w1719 RF system design kit (spectrasys) 249
109-110 w1903 Fixed-point library 249
UB001A 90 W single output power supply w1904 Adaptive equalization library 249
- 222, 236-231 w1910 LTE baseband verification 249
Usooza 100 Wsingle output posorsupely - wiaan WiMAX baseband verification 249
US903A Audio analyzer ’48, 7374 W1914 DVB-2 baseband verification 249
U9063A Analog demodulation measurement w1916 %?XZ:;;YVPAN baseband 249
application 285
U9071A GSM/EDGE/EDGE evolution w23z FEM Simulator Element 246
measurement application 285  W2361 Ptolemy element 249
U9072A cdma2000 measurement application W2362EP Genesys for ADS RF Architecture
285 and Synthesis 247
U9073A W-CDMA/HSDPA/HSUPA/HSPA+ W2366 Integrated wireless libraries 249
measurement application 285 w2368 3GPP-LTE wireless library 249
U9076A 1xEV-DO measurement application W2401 EMPro Core Environment 246
— 4 W2402 EMPro + FEM Bundle 246
U9080A LTE measurement application 285 W2403 EMPro + FDTD Bundle 216
U081A fgﬁifa"tfgnm“ and ULP messurem®e w2404 EMPro + FEM + FDTD Bundle 246
U939TA  FET sold state switch, 300 kHz to W2405 FDTD Simulator Element 246
8 GHz, SPDT 329 W263x Series DDR2 BGA probes 106
U9397¢ FET solid state switch, 300 kHz to W363x Series DDR3 BGA probes 106
18 GHz, SPDT 329 W4000B-EXP Agilent VEE Express 9.2 Software 250
U9400A Solid state FET transfer switch, WA4000B-PRO Agilent VEE Pro 9.2 Software 250
300 kHz to 8 GHz 329
u9400C Solid state FET transfer switch,
300 kHz to 18 GHz 329
U9401B Medalisti1000D in-circuit test system
292
U9815A T150 universal testing machine 317
U9820A Nano Indenter G200 316
U9830A Nano Indenter G300 316
V
V3500A Handheld RF power meter 140
W
W1320BP Genesys Core 247
W1321BP Genesys Core, Filter, Match 247
W1322BP Genesys Core, Synthesis 247
w1323 Genesys core + spectrasys 249
W1323BP Genesys Core, System 247
W1324BP Genesys Core, Synthesis, Circuit 247
W1325BP Genesys Core, Synthesis, EM 247
W1326BP Genesys Core, Synthesis, Circuit,

System 247

U2802A — W4000B-PRO

Trademark Information

APC-7 is a U.S. registered trademark of
Amphenol Corporation.

ARM is a registered trademark of ARM Limited.

AXle logo is a trademark of the AXle Consortium,
Inc. for which the US registration application is
pending.

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

cdma2000 is a registered certification mark of
the Telecommunications Industry Association.
Used under license.

Intel and Celeron are trademarks of Intel
Corporation in the U.S. and other countries.

IVl is a registered U.S. trademark of the 1VI
Foundation, Inc.

LTE and LTE-Advanced Logo are trademarks
of ETSI.

LXl is a registered U.S. trademark of the LXI
Consortium, Inc.

Javais a U.S. trademark of Sun Microsystems, Inc.

MATLAB is a U.S. registered trademark of The
Math Works, Inc.

Microsoft is either a registered trademark or a
trademark of Microsoft Corporation in the United
States and/or other countries.

MIPI is a licensed trademark of MIPI, Inc. in the
U.S. and other jurisdictions.

PCI-SIG, PCle and PCI EXPRESS are registered
trademarks and/or service marks of PCI-SIG.

Pentium is a trademark of Intel Corporation in the
U.S. and other countries.

PXl is a registered US trademark of the PXI
Systems Alliance, Inc.

Visual Studio is a registered trademark of
Microsoft Corporation in the United States and/
or other countries.

“WiMAX,” “Mobile WiMAX,” “WiMAX Forum,”
the WiMAX Forum logo, “WiMAX Forum
Certified,” and the WiMAX Forum Certified logo
are trademarks of the WiMAX Forum.

Windows and MS Windows are U.S. registered
trademarks of Microsoft Corporation.

Windows Vista is either a registered trademark
or trademark of Microsoft Corporation in the
United States and/or other countries.

Agilent reserves the right to correct printing errors.
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N ew PXI Modular Instrumentation

M9392A PXI Modular Microwave Signal Analyzer

Prod u cts Handheld Spectrum Analyzers

X-Series Signal Analyzers

PSG Option UNY Enhanced Ultra-Low Phase Noise

89600B VSA Software

Signal Studio Software

N5247A PNA-X Microwave Network Analyzer

ENA Option TDR for High Speed Serial Interconnect Analysis
E5061B-3L5 LF-RF Network Analyzer

High Performance Benchtop Millimeter-Wave Network Analyzers
Physical Layer Test System (PLTS Version 5.5)

Infiniium 90000 X-Series Oscilloscopes

81180A 4.2 GSa/s Arbitrary Waveform Generator

86100D DCA-X Wide-Bandwidth Oscilloscope

Digital Test Console PCI Express Protocol Test System 9
N6780 Series Source Measure Units 10
U1270 Series Handheld Digital Multimeters 10
53200 Series RF and Universal Frequency Counters/Timers 1
33500 Series 30 MHz Waveform Generators 1
N7105A Signal Monitoring System 12
N6841A RF Sensor for Signal Monitoring Networks 12
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New Products

PXI Modular Instrumentation

Agilent M9018A PXle Chassis is designed for data-intensive applications in
communication, imaging and radar that require wide bandwidth between
modules and controller

www.agilent.com/find/modular

+ Benefit from large PXI module portfolio with world
class measurement software

+ Get the most performance from your PXI modular
test system

 Choose your preferred software development
environment

The Agilent PXI portfolio includes chassis and measurement
modules — DMMs, digitizers, arbitrary waveform generators,
digitizing oscilloscopes and a range of switches — integrated with
software applications to get the most trusted measurements in the
DC, analog, digital, microwave and lightwave domains.

With 16 hybrid slots , the M9018A PXle chassis provides the
industry’s highest performance and greatest flexibility for your
applications requiring wide data bandwidth.

Within this framework, work with your preferred software
environment: Microsoft® Visual Studio.NET, NI LabVIEW, MATLAB®,
and others. Each module is provided with instrument drivers,
documentation, examples, and software tools to help you quickly
develop test systems.

M9392A PXI Modular Microwave Signal Analyzer

M9392A microwave vector signal analyzer shown in an M9018A
18-slot PXI Hybrid chassis

r

www.agilent.com/find/M9392A

« Single-vendor PXI microwave vector signal analyzer with
250 MHz instantaneous bandwidth

« Enables detailed analysis of communications, radar and
avionics signals up to 26.5 GHz

« Integrated with Agilent’s powerful and widely used 89600
VSA software

With attributes that provide enough performance to satisfy even the most
demanding spectrum analysis applications, the Agilent M9392A PXI vector
signal analyzer system consists of the M9202A PXle IF digitizer, M9302A
PXl local oscillator, M9360A PXI attenuator/preselector, and the M9361A
and M9351A PXI downconverter modules.

To quickly integrate the M9392A analyzer into your measurement
environment, each module is provided with drivers and application code
examples for LabVIEW, LabWindows/CVI, Visual Studio.NET (C/C++, C#,
VB.NET), and MATLAB. Also included are Agilent soft front panels which
help developers quickly setup and configure the instrument parameters.

The M9392A is PXI compliant, using a PXI or PXle Hybrid slot. Designed to
benefit from fast data interfaces, the products can be integrated with other
test and automation modules in PXI, CompactPCl, and Hybrid chassis. The
PXI format offers high performance in a small, rugged package. Itis an
ideal deployment platform for many automated test systems.
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New Products

Handheld Spectrum Analyzers (HSA)

+ N9342C HSA, 100 kHz to 7.0 GHz (NEW)
+ N9340B HSA, 100 kHz to 3.0 GHz

The Agilent family of handheld spectrum analyzers (HSA),
designed to excel in the field, currently offers two models:

The new N9342C with frequency coverage up to 7 GHz and the
N9340B with coverage up to 3 GHz. Both models measure from as
low as 9 kHz, or even lower with the low frequency performance
enhancement option'.

Built-in GPS (optional?) allows measurements be taken at the
correct location using GPS information (longitude, latitude, and
altitude) tagged to each trace. The internal GPS antenna provides
field convenience, while an SMA female-type connector is also
available for an external GPS antenna.

Innovative task planner (optional?) makes RF testing easier and
boosts your work efficiency to a new level. The task planner helps
Field testing just got easier with Agilent HSA reduce test setup time by up to 95%, enables test automation
following the pre-defined test sequence, and generates data logs
and reports automatically after the test.

Web Link ' Currently available only on N9340B

R . 2 Currently available only on N9342C
www.agilent.com/find/HSA

X-Series Signal Analyzers: Drive Evolution

r

+ Maximize signal insights with PXA's unprecedented performance,
bandwidth, and flexibility

+ Accelerate technology evolution with MXA/EXA's new enhancements

« Get essential capability with X-Series expandability in the CXA —and
expect more

The PXA high-performance signal analyzer maximizes signal insights with up to 75 dB
spurious-free dynamic range at 140 MHz analysis bandwidth. Other industry-leading
specifications include

* —129 dBc/Hz phase noise at 10 kHz offset
« +0.19 dB absolute amplitude accuracy
» —172 dBm DANL with Noise Floor Extension (NFE)

Enhancements to the mid-performance MXA and economy-class EXA include

* 40 MHz analysis bandwidth for analyzing complex digitally modulated signals
 Deep capture memory and flexible IF outputs
« External source control for scalar stimulus-response measurements

The CXA signal analyzer, a versatile, low-cost tool for essential signal characterization,

Agilent’s X-Series signal analyzers drive g . i . .
signal analysis to the next generation accelerates product testing and development on multiple levels including cost reduction,

throughput and design enhancement.

Over 22 advanced measurement applications transform X-Series instruments into
Web Link one-button specialized analyzers. Additionally, the enhanced display package helps

: : : effectively analyze time-variant signals analysis with spectrogram display.
www.agilent.com/find/x-series
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New Products

PSG Option UNY Enhanced Ultra-Low Phase Noise

s

« Improved pedestal phase noise
+ Improved close-in phase noise

i v e i . .
: oo =] O - . ff * Reduced spurious signals
' e ——— oS ss o & . .
8 amm The low phase noise performance offered by Option UNY enables
) oo @ engineers to characterize and evaluate high-performance devices to
s A eEa ODD
=8 oo EEE ODE &

Lél levels not previously possible.

For a 1 GHz carrier frequency at 10 kHz offset, phase noise
performance is —142 dBc/Hz specified (146 typical), enabling
greater insight for engineers developing advanced radar systems and

Option UNY for the PSG Series signal generators, including the E8663D high performance receivers.
shown here, provides outstanding close-in and pedestal phase noise for
the most demanding applications Option UNY includes user-selectable settings for best close-in

(< 150 kHz) or far-from-carrier (> 150 kHz) offsets to optimize
measurements for specific applications.

m Option UNY enhanced ultra-low phase noise is available on the
E8257D, E8267D and E8663D PSG signal generators.

www.agilent.com/find/PSG_OptionUNY

89600B VSA Software: See Through the Complexity

+ Advanced spectrum, time, and modulation analysis of
over 70 signal formats

+ Evaluate analog/digital baseband, RF, microwave,
narrowband to UWB, SISO and MIMO

+ View virtually every facet of your signal
simultaneously with 20:20 trace/marker capability

On the leading edge of wireless design, signal problems are expected.
Knowing there’s a problem is relatively easy. Finding the cause is the
challenge. Look to the Agilent 89600B vector signal analysis (VSA)
software to help you meet that challenge. 89600B VSA software is
your window into what's happening inside complex wireless devices.

20:20 trace/marker feature. Pinpoint problems with arbitrary
arrangement — and flexible sizing — of up to 20 measurement traces
at once. Isolate the sources of unexpected interactions with up to 20
markers per trace, and activate trace-to-trace coupling of markers.

QPSK analysis with 896008 VSA
Multi-domain digital persistence and cumulative history traces.

m Capture and analyze random or transient events in the spectrum,
time, and modulation domains.

www.agilent.com/find/89600B
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New Products

Signal Studio Software — Simplify Signal Creation

Agilent Signal Studio is a suite of flexible, easy-to-use, PC-based signal
creation software that will cut the time you spend on signal simulation

Web Link

www.agilent.com/find/signalstudio

r

« 3GPP LTE FDD and TDD
+ GPS simulator and scenario generator
« Digital video: DVB-T2, ATSC-M/H, ISDB-T/Tg/T,

With a demonstrated first-to-market track record, Agilent’s Signal
Studio software continues to help you stay at the forefront of product
development as wireless systems, such as LTE, GPS, and digital
video, continue to evolve.

Signal Studio provides an Agilent validated and performance
optimized reference signal to better characterize, evaluate, and
fine-tune your modern radio transceiver designs and the components
that comprise them, under parametric and functional test conditions.

Our broad set of Signal Studio software is continually growing to
enable the generation of a wide range of application-specific test
signals, at baseband, RF, and microwave frequencies using the
Agilent MXG, ESG, and PSG vector signal generators, and the PXB
baseband generator and channel emulator.

N5247A PNA-X — the Premier-Performance Microwave

Network Analyzer

4-port PNA-X network analyzer —the ideal solution for your amplifier
test needs

Web Link

www.agilent.com/find/pna-x

* 10 MHz to 67 GHz, 2 or 4-ports

+ IMD, hot-S,, and mixer test using the internal
combiner and built-in 2" source

« Built-in pulse generators and modulators for fast pulse
measurements

The premier-performance PNA-X network analyzer offers a unique
single-connection solution for two-tone and swept LO
measurements, featuring an integrated second source and signal-
combining network. The PNA-X also can be configured with internal
pulse modulators and generators for fast and simplified pulse
measurements.

The new signal routing architecture transforms it from a pure
network analyzer to an RF measurement solution for amplifiers and
frequency converters. With two internal signal sources — each with
high output power (+13 dBm), low harmonics (55 dBc), a wide
power sweep range (40 dB), and a built-in pulse modulator and signal
combiner, the PNA-X can easily perform amplifier intermodulation
distortion, hot-S,,, traditional S-parameter and pulsed-S-parameter
measurements along with harmonic and compression
measurements.
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New Products

One-Box Solution for High Speed Serial Interconnect Analysis

- Simple and intuitive operation
- Fast and accurate measurements

« ESD robustness

As bit rates of digital systems increase, signal
integrity of interconnects drastically affects system
performance. Fast and accurate analysis of
interconnect performance in both time and
frequency domains become critical to ensure
reliable system performance. The E5071C ENA
Option TDR provides a one-box solution for high
speed serial interconnect analysis.

Inheriting the excellent accuracy from Agilent’s
E5071C ENA network analyzers and adding the
versatility of TDR oscilloscopes, the ENA Option
TDR changes the world of TDR measurements.

The ENA Option TDR
provides a one-box
solution for high
speed serial -
interconnect analysis

www.agilent.com/find/ena-tdr

Network Analysis from b Hz to 3 GHz

r

+ 5 Hz to 3 GHz frequency coverage
+ S-parameter test port and Gain-phase test port

* Built-in DC bias source

The E5061B Option 3L5 LF-RF network analyzer provides versatile
high-performance network analysis in a broad frequency range from
5 Hz to 3 GHz. Providing excellent RF performance that is common to
the ENA Series, the E5061B also offers full-fledged LF (low
frequency) network measurement capabilities; including the gain-
phase test port with built-in 1 Mohm inputs.

The E5061B’s comprehensive measurement applications from low to
high frequencies include DC-DC converters, PDNs (power distribution
The E5061B -3L5 LF-RF network analyzer networks), sensor amplifiers, and RF devices such as filters and

antennas.

www.agilent.com/find/ena-If
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New Products

High Performance Bench-Top Millimeter-Wave Network Analyzers

Four-port 10 MHz to 110 GHz vector network analyzer with full leveled
power control

Web Link

www.agilent.com/find/na

r

+ 110 GHz PNA-X single sweep with accurate power
level control

* Includes SMC, pulse, and true differential
measurements at millimeter-waves

 Lowest overall cost of ownership, only 4 system
components needed

Single Sweep Solution (10 MHz - 110 GHz)

This solution includes a N5247A PNA-X based solution with
N5261A/2A millimeter-wave controller, a set of Agilent millimeter-
wave modules with bias tee as well as attenuator options. The
system is capable of greater than 50 dB accurate power level control
from 10 MHz to 110 GHz and is expandable to 1.05 THz.

PNA-X Based N5261A/2A Banded Millimeter-Wave Solution
(50 GHz to 1.05 THz)

The banded millimeter-wave systems use either a 26.5, 43.5, 50 or
67 GHz PNA-X, with N5261A/62A controller and appropriate
millimeter-wave frequency extenders. It covers a set of standard
wave guide frequency ranges from 50 GHz to 1.05 THz with either
2 or 4 ports.

Physical Layer Test System 5.5/Test Suite Compliance Testing

The new test suites feature of PLTS version 5.5 enables a one-step
compliance and validation for various high-speed digital interconnects

Web Link

www.agilent.com/find/plts

« User defined pass/fail masks for custom
compliance testing

« SATA/HDMI/USB 3.0 standard for turnkey standards
verification

+ Marker coupling to different traces for
advanced analysis

Featuring new test suites compliance testing, PLTS 5.5 is a robust
calibration, measurement and analysis platform that is ideal for signal
integrity engineers doing high-speed digital design and encountering
microwave transmission line effects in their printed circuit boards,
connectors, cables, IC packages and backplanes.

PLTS has been a traditional research and development tool for
designing the most challenging interconnect for high data rate
passive devices. Multilayer backplane development has been
simplified by viewing all measurement data in time, frequency, and
eye diagrams in one graphical user interface. Now, this ease-of-use
is available to the manufacturing engineering team for conducting
compliance testing in higher volume. The transition from prototype to
production is greatly simplified by using the previously defined
standards specifications for today’s high speed requirements. Serial
ATA, HDMI and USB 3.0 are now available as turnkey compliance
test suites.
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New Products

90000 X-Series are the World's Fastest Oscilloscopes

T e Tckaciogles  rifinibary
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Infiniium 90000 X-Series oscilloscopes are engineered for 32 GHz true
analog bandwidth that delivers

www.agilent.com/find/90000X-Series

r

* Industry’s highest real-time scope measurement
accuracy

* Industry’s only 30 GHz scope probing system

* Industry’s most comprehensive application-specific
measurement software

The 90000 X-Series delivers the highest measurement accuracy with
its industry-leading characteristics: highest true analog bandwidth
(32 GHz), lowest oscilloscope noise floor (2.00 mVrms at 50 mV/div,
32 GHz), and lowest jitter measurement floor (150 fs).

The InfiniiMax Il probing solutions for the 90000 X-Series scopes
feature the industry’s first and only 30 GHz probe amplifier, the
industry’s only 30 GHz handheld probe browser, and are the first and
only bandwidth-upgradeable probes.

The 90000 X-Series offers the broadest range of jitter, triggering,
analysis and display tools, pre-built compliance testing software
based on the expertise of our engineers on the standards
committees, and support for emerging technologies including SATA
6G, SAS 12G and PCI Express® gen 3.

Complex Real-World Signals with 12-bit Vertical Resolution

81180A 4.2 GSa/s arbitrary waveform generator

www.agilent.com/find/81180

r

+ 4.2 GS/s sample rate and 12 bit vertical resolution

+ 2 GHz 10 modulation bandwidth for best usage with
E8267D

* 1 or 2 channels, 2 instruments can form a 4 channel
instrument

Create high-resolution waveforms for radar and satellite testing with
Agilent’s new AWG. With the 2 GHz I/Q modulation bandwidth it's a
perfect complement to the Vector PSG E8267D. The 81180A drives

realistic test scenarios with dynamic sequence control —in real time.

Perfect fit for WiGig, WiHD and other emerging applications with
2 GHz I/Q modulation bandwidth.

Easy integration into your environment: integrates with Signal
Studio', MATLAB and LabVIEW software.

Advanced sequencing capability allows you to create complex
arbitrary waveforms.

' Planned for 2011
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New Products

Characterize High-Speed Digital Designs with the
86100D DCA-X Wide-Bandwidth Oscilloscope

r

+ Industry’s premier scope for measurement accuracy

« Fast, powerful analysis of ASIC, FPGA, and optical designs

+ Supports 16 input channels and provides 100% backwards
compatibility with all DCA modules

The new 86100D DCA-X oscilloscope combines high analog bandwidth, low
noise and ultra-low jitter performance to help you accurately characterize
optical and electrical designs from 50 Mb/s to over 80 Gb/s.

This new mainframe platform provides powerful new insight and

The 86100D DCA-X modular scope platform offers precision optical, measurement capabilities such as fixture and cable de-embedding, serial data
electrical, PLL, TDR/TDT and S-parameter measurement capability channel embedding, and additional signal processing features that improve
margins and allow you to see the true performance of your designs.

The new FlexDCA user interface increases productivity and usability with

customizable displays, one-button setups, simultaneous display of up to 64
Web Link measurements, and a built-in pattern generator simulator with user-specified

. N jitter and noise levels.
www.agilent.com/find/dcax

Digital Test Console — PCle™ Protocol Test System for PCle 3.0

PCle protocol test

system for PCle 3.0

with PCle 3.0 exerciser,

PCle 3.0 analyzer and . . .
Mid-bus 3.0 www.agilent.com/find/pcie3

« Supports 2.5 GT/s (Gen1), 5.0 GT/s (Gen2) and 8.0 GT/s (Gen3) speeds
+ Link width support x1 through x16 lanes
+ Mid-bus and slot interposer probing with Agilent’s unique ESP technology

Agilent’s digital test console PCI Express protocol test system supports all speeds of PCle, 2.5 GT/s (Gen1), 5.0 GT/s (Gen2) through PCle
8 GT/s (Gen3). The digital test console is the industry’s most complete test solution for PCle 3.0, with a PCle analyzer, PCle exerciser and
both mid-bus as well as slot interposer probes.

Industry Unique ESP Technology for Accurate Data Capture

For any analyzer at PCle 3.0 speeds, the key is how to recover the signal accurately in different types of platforms and system. Agilent’s PCle
3.0 analyzer uses Agilent’s unique ESP (equalization snoop probe) technology, with the ability to tune the equalization algorithm used
according to the type of channel the analyzer is monitoring. This ensures that the data captured in the analyzer is exactly what is on the wire.
Without this capability, at 8 GT/s, there is a high likelihood of misrepresentation of the data on the bus, which can lead to wasted hours, if not
days in the validation cycle.

Thorough Link Testing

The PCle 3.0 exerciser with pre-defined LTSSM test cases can help validate the complex and hard to test state transitions of DUT's LTSSM.
With the ability to emulate either a root complex or an end point in the same card, the PCle 3.0 exerciser can help you validate your device
whether it is a server or an add-in card. The emulated personality is easily switched through a simple software switch.
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New Products

N6780 Series Source Measure Units

+ Seamless dynamic measurement ranging
(N6781A & N6782A)

« 2 or 4-quadrant operation: use as a DC power
supply or electronic load

+ Fast modulation of DC: create waveforms up
to 100 kHz

The N6780 source measure units (SMUs) are modules for
the N6705B DC power analyzer and the N6700 DC modular
power systems family. They provide up to 20 W of power
with up to £20 V or up to £3 A.

N6781A 2-quadrant SMU for battery drain analysis offers
additional features required to accurately capture the power
consumption of portable battery operated devices.

N6781A & N6782A SMUs provide seamless glitch free dynamic )
measurements from nano-amps to amps in one pass and one picture N6782A 2-quadrant SMU for functional test offers features

required for advanced functional test of battery-powered
device components.

N6784A 4-quadrant general purpose SMU is a versatile tool

for general purpose applications that require precision

www.agilent.com/find/N6780

Shaped to Fit, Tailored to Perform, Built to Last

-
+ Shaped perfectly to fit in your hand
— r— . « Intelligent features to improve productivity
; ' such low impedance mode (Z,4y)", Low Pass
Filter, Smart Q*, Qik-V**, Backlight Alert
« Water and dust resistant, robust
Water and dust resistant. Grip-friendly and feature-packed.
That's what you get with an Agilent U1270 Series
handheld DMM.
Certified to IP-54, these DMMs provide useful functions
such as Z,qw, which eliminates stray voltages, and Smart
Ohm that minimizes false readings due to leakage current.
To improve safety, Backlight Alert blinks the backlight to
indicate continuity in noisy environments.
The U1270 Series digital multimeters — designed for industrial handheld users All of this is packed into a case that fits your hand and is
easy to operate, even when you're wearing gloves.
* For U1272A only
\_

www.agilent.com/find/handheld-tools
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New Products

53200 Series of RF and Universal Frequency Counters/Timers

53200A Series of RF/universal frequency counter/timers

Web Link

www.agilent.com/find /53200

s

+ 350 MHz baseband frequency (optional 6 or 15 GHz
channel)

+ 20 picosecond single-shot time interval resolution
« Large color display: math results, histogram, trends

The Agilent 53200 RF and universal frequency counter/timer series
offers base bandwidth of 350 MHz with options to extend up to

15 GHz. Measurement reading speed has increased by more than two
orders of magnitude from the previous generation. The 53200 Series
offers resolution performance up to 12 digits/second continuous-
count gap free frequency resolution and 20 pico-second single-shot
time interval resolution, giving it the highest capabilities in its class.
The 53200 Series” optional battery supports remote usage and
maintenance of accurate measurements by keeping the timebase
warm at all times.

The large graphical display makes instrument set-up and triggering
easy. LXI®/LAN, USB 2.0 and optional GPIB provide quick
connectivity to a PC, other test instruments, or network. Storing and
retrieving counter data is simple with the 1 M readings of internal
memory and USB memory port.

These frequency counters offer advanced math and statistical
calculations including basic modulation domain analysis (MDA), jitter
analysis, and histograms. Engineers now have the capability to view
measurement history and quickly see the performance of their device
under test.

33500 Series 30 MHz Waveform Generators

Revolutionary signal generation delivers the highest signal fidelity in its
class, full-bandwidth pulses and real point-by-point arbitrary waveforms

Web Link

www.agilent.com/find/33500

r

- 1 &2 Channel 30 MHz, 250 MSa/s, 16-bit

+ Dual channel coupling and point by point arbitrary
waveforms

+ <0.04% THD and < 40 ps jitter — any signal!

Agilent 33500 Series of function/arbitrary waveform generators offer
30 MHz sine, square, and pulse waveforms and 250 MSa/s, 16-bit
sampling with true point-by-point arbitrary waveforms.

The 33500 Series provides the precision and accuracy you need, high
signal fidelity with 0.04% total harmonic distortion and less than

40 ps jitter. The intuitive front-panel user interface and built in LAN,

USB and optional GPIB interfaces make it easy to setup and control,

or connect to and download waveforms.

There are 1- and 2-channel models with large color displays and

an embedded waveform builder. The 2-channel model has a flexible
dual-channel mode with frequency and amplitude coupling,
differential channels and combined output channels.

7 o=
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New Products

RF Signal Search and Narrowband Collection in a Modular Package

The N7100 platform meets modular open-system architecture requirements
through COTS hardware

www.agilent.com/find/N7105A

r

+ Fast wideband search with high resolution

+ Simultaneous narrowband collection on signals
of interest

+ Multiple RF channels, 20 MHz to 6 GHz

Through highly adaptable hardware and software capabilities,
N7105A systems can be configured for a wide range of
signal monitoring:

+ Ultra-fast wideband search

* High-resolution signal capture

» Sustained simultaneous multiband signal collection

« Optimized signal detection tools without programming

The N7105A can address applications such as wideband recording
and playback, RF survey, EMI/RFI pre-scan, spectrum analysis, range
testing, and frequency management.

RF Sensor for Signal Monitoring Networks

Small, discrete device in an IP67-rated weatherproof
enclosure for mobile or fixed site deployments

www.agilent.com/find/rfsensor

r

+ Wideband RF receiver covers 20 MHz to 6 GHz
+ Adjustable digital IF bandwidth to 20 MHz
+ Continuous 24/7 remote RF spectrum monitoring

The Agilent N6841A RF sensor provides an extremely cost effective
way to improve spectral awareness. When integrated with
applications such as the Agilent N6820E signal survey monitoring
software, multiple sensors can be deployed remotely and connected
over any standard TCP/IP network to provide close-in signal
monitoring and detection —within a building, throughout a city or
across a country.

The RF sensor with its wide frequency coverage from 20 MHz to

6 GHz and digital IF bandwidth of 20 MHz not only monitors today’s
signals of interest, but can handle new and emerging signals.
Agilent’s N6841A RF sensor combines the speed of a surveillance
receiver with the measurement capabilities of a vector

signal analyzer.
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Oscilloscopes
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Overview

Agilent offers a comprehensive portfolio of oscilloscopes to meet all of your measurement needs

With Our Comprehensive
Portfolio, You'll Find a Scope that
Fits your Needs Perfectly

Whether your main consideration is price
point or performance level, we offer a variety
of models that will work for you. Qur platforms
range from USB-modular units to high-
performance real-time and sampling
oscilloscopes, with bandwidths from 20 MHz
to more than 90 GHz. When your requirements
change, so can your scope, thanks to
extensive hardware and software upgrades.

Each of Our Scopes Incorporates
the Innovative Technology You
Expect from Agilent

As the world’s largest test and measurement
company, Agilent commands a breadth of
engineering knowledge that enables us to
deliver unique technology. Our custom
MegaZoom Il ASIC powers InfiniiVision's
unmatched waveform update rate. The
Infiniilum multi-chip module supports the
industry’s lowest noise floor at every
bandwidth. And the InfiniiMax probing system
provides the flattest frequency response on
the market.

Our Scopes Give You the
Answers You Need, Not Just
Measurements

Technology alone isn’t enough — you want
fast, accurate answers to your questions.
That's why we offer the largest range of
application-specific software available, plus
an outstanding selection of probes and
accessories. With flexible solutions like these,
you can easily customize you instrument as
your design environment changes.

Model Bandwidth Sample rate Analog channels Digital channels Max memory depth
Handheld U1600 Series 20—40 MHz 200 MSa/s 2 — 125 Kpts
U2701A/U2702A USB modular 100 —200 MHz 1GSa/s 2 — 64 Mpts
Economy 1000 Series 60 —200 MHz 2GSa/s 20rd — 20 kpts
Portable 5000 Series 100 -500 MHz 2-4GSa/s 2ord — 8 Mpts
InfiniiVision 6000 Series 100 MHz -1 GHz 2-4GSa/s 2o0rd 16 optional 8 Mpts
InfiniiVision 7000 Series 100 MHz -1 GHz 2-4GSa/s 20r4 16 optional 8 Mpts
Infiniium 9000 Series 600 MHz -4 GHz 10-20 GSa/s 4 16 optional 1 Gpts
Infiniium 90000 Series 2.5-13GHz 20-40GSa/s 4 — 1 Gpts
Infiniium 90000 X-Series 16 —32 GHz 80 GSa/s 4 — 2 Gpts
Infiniium 86100D DCA-X wide 3-90 GHz 40 kS (sequential) 4 (16 with — Configurable

bandwidth oscilloscope

new modules)

www.agilent.com/find/scope
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* Three-in-one solution: dual channel oscilloscope,
true RMS DMM and real-time data logger

* Large 4.5" color LCD display

* Bandwidth: up to 40 MHz with advanced triggering

* Sampling rate: up to 200 MSa/s

* Recording length: up to 125,000 points maximum

* Waveform math functions and additional FFT capability
(for U1604B)
* USB 2.0 interface

U1602B handheld
digital oscilloscope

U1604B handheld
digital oscilloscope

A scope with a color waveform display. A DMM for basic measurements.
A data logger to record DMM readings to a PC. All three capabilities are
in one instrument — the U1600 Series handheld digital oscilloscopes.
Designed to address the portability needs of various installation and
maintenance applications, these scopes enable clear waveform viewing,
easy waveform analysis and quick isolation of signal glitches.

Clearly Distinguish your Waveforms

Clearly distinguish and identify waveforms using the two channels and
observe signal activity with the large LCD display — 4.5" with 320 x 240
resolution.

Effective Capture and Precise Isolation of Signals

Capture signal deviations, glitches and dropouts effectively with a real-
time sampling rate of up to 200 MSa/s. You can also capture non-
repeating signals at a higher sampling rate over a wider times base. With
up to 125,000 points recording length, you can quickly zoom in the
segment of interest and uncover even the most subtle details of the
signal at a given time-base setting.

Advanced triggering types such as edge, pulse width, pattern and video
signal triggering further enable quick isolation of critical events.

Quick Waveform Analysis with FFT and Dual Waveform
Math Functions

Add and subtract multiple channel signals with U1600 dual waveform
math function. With the U1604B’s fast fourier transform (FFT) function,

you can view waveforms in four windowing techniques: rectangular,
hanning, hamming and Blackman-Harris.

Built-In DMM Functions

The U1600 Series offers true RMS DMM measurement functions — DC
voltage, AC voltage and true RMS AC + DC voltage measurements,
ohmmeter (for 2-wire resistance, capacitance, diode and continuity
tests), and an auxiliary meter (for temperature, ampere measurement).

Built-In Data Logger Function

The U1600 Series comes with a standard USB 2.0 full speed interface.
Together with the bundled PC link application software, you will have full
remote control and data transfer capability.

Specifications

Oscilloscopes

U1600 Series Handheld Digital Oscilloscopes L]

U1602B

u1604B

3-in-1 function: scope,
DMM, data-logger

Yes

Yes

Display

4.5" color display

45" color display

Oscilloscope channel 2 2

count

Bandwidth DC to 20 MHz DC to 40 MHz

Maximum sampling rate 200 MSa/s single 200 MSa/s single
channel and interleaved  channel and interleaved
100 MSa/s per channel 100 MSa/s per channel

Maximum recording Up to 125,000 points, Up to 125,000 points,

length

viewableon screen with
zoom function

viewableon screen with
zoom function

Cursor and zoom
functions

Yes

Yes

Dual waveform math

CH1 + CH2, CH1-CH2,
CH2 - CH1

CH1 + CH2, CH1-CH2,
CH2 - CH1

FFT

No

Yes (rectangular,
hamming, hanning,
Blackman-Harris)

Internal scope storage

Up to 10 setups and
traces

Up to 10 setups and
traces

Scope measurements

Up to 22 measurements

Up to 22 measurements

Coupling AC, DC, GND AC,DC, GND
Range 50 ns to 50 s/div 10 ns to 50 s/div
Rise time <175ns <8.8ns
Resolution 2ns 400 ps

Input impedance 1MQ11<20pF 1MQ11<20pF

Triggering

Edge, pattern,
pulse width, video

Edge, pattern,
pulse width, video

Trigger modes

Auto, normal, single

Auto, normal, single

Digital multimeter full 6000 count 6000 count

scale reading

DC voltage, true RMS Max 600 V Max 600 V

AC voltage

Resistance Max 60 MQ Max 60 MU

Capacitance Max 300 pF Max 300 iF

Source Digital multimeter Digital multimeter
measurements measurements

Data logger automatic

Selectable: minimum,

Selectable: minimum,

measurement maximum, average maximum, average

Record size 250 points 250 points

Time span Auto range 150 s to Auto range 150 s to
20 days 20 days

USB host capability for  Optional Optional

external memory

Connectivity

USB 2.0 full speed

USB 2.0 full speed

Battery

7.2V Ni-MH
rechargeable battery

7.2V Ni-MH
rechargeable battery

Safety compliance

CAT 111300 V, CSA, CE

CAT 111300 V, CSA, CE

Ordering Information

U1602B 20 MHz handheld digital oscilloscope
U1604B 40 MHz handheld digital oscilloscope

www.agilent.com/find/handheldscope

U1602B
U1604B
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Ll U2701A/U2702A USB Modular Oscilloscopes

U2701A
U2702A

Oscilloscopes

* Up to 1 GSa/s maximum sample rate

* 64 Mpts of waveform memory

* Compact and portable size — 117 mm x 180 mm x 41 mm

* Advanced triggering, including edge, pulse width and TV

* Four math functions including FFT standards

* Compatibility with Hi-speed USB 2.0 and USBTMIC-USB488
standards

* Dual-play — can be used stand alone or mounted in the U2781A
chassis for modular operation

U2702A USB modular oscilloscope

These PC-hosted USB scopes are available with bandwidths of either
100 MHz (U2701A) or 200 MHz (U2702A). Both provide 500 MSa/s
sampling and 16 Mpts of memory per channel (1 GSa/s and 32 Mpts
with two channels interleaved) to help you gain better insight into signal
details. Advanced analysis capabilities built into the Agilent
Measurement Manager (AMM) scope software include waveform math
and FFT with windowing. Other advanced features include:

Normal, averaging and peak-detect acquisition modes

Advanced triggering including edge, pulse width and line-
selectable video

Manual, auto and tracking cursors with DT, DV and frequency
measurements

Over 25 measurement and math functions

1,024-point FFT with hanning, hamming, Blackman-Harris, rectangular
and flat top windowing functions

Dual-screen display with FFT function and keyboard shortcut keys
(with AMM software)

With the included IVI-COM and LabVIEW drivers, these scopes are
compatible with popular development environments including Agilent
VEE, Microsoft Visual Studio .NET, C/C++ and Visual Basic 6, the
Microsoft .NET framework and LabVIEW.

Their small size makes these scopes ideal for standalone bench use as
well as integration into system solutions with the U2781A chassis.
Hi-speed USB 2.0 compatibility makes connection to a PC quick
and easy.

i Lo L

™

Measure waveform quickly and easily with the instrument-like
AMM interface

Agilent Measurement Manager (AMM)

The AMM software is an application data viewer that enables quick
configuration of instruments and measurement acquisition. It provides
the familiar front panel interface of traditional bench oscilloscopes. This

software is included with each modular instrument.

Specifications

U2701A U2702A
Bandwidth 100 MHz 200 MHz
Channel 2 + external trigger 2 + external trigger

Real time sample rate

2 channels interleave 1GSa/s 1GSa/s

Each channel 500 MSa/s 500 MSa/s

Standard memory depth

2 channels interleave 64 Mpts 64 Mpts

Each channel 16 Mpts 16 Mpts

Vertical resolution 8 bits 8 bits

Vertical range 2 mV/divto 5 V/div 2mV/divto 5 V/div
(1 MQ) (1 MQ)

Dynamic range +4 div +4 div

Horizontal range 1 ns/div to 50 s/div 1 ns/div to 50 s/div

Noise peak-to-peak 3mV 3mV

EXT trigger pulse width > 25ns >25ns

Trigger level sensitivity  For ?_Ll .25V range For _i1 .25V range
setting: setting:

DC to 100 MHz: 100 puV
>100 MHz: 200 pV

For £2.5 V range setting:

DC to 100 MHz: 250 pV
>100 MHz: 500 pV

DC to 100 MHz: 100 pV
> 100 MHz: 200 pV

For £2.5 V range setting:
DC to 100 MHz: 250 pV
> 100 MHz: 500 yV

FFT points

1250 points (for 500 ns
and above)

1250 points (for 500 ns
and above)

FFT noise floor

—50to 90 dB depending
on averaging

—50to 90 dB depending
on averaging

Ordering Information

U2701A 100 MHz USB modular oscilloscope
U2702A 200 MHz USB modular oscilloscope

Web Link

www.agilent.com/find/ushscope
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1000 Series Performance Economy Oscilloscopes

Engineered to give you more scope than you thought you
could afford

* More signal viewing — see more signal detail with 20 kpts
memory on a display with a wider viewing angle

More capabilities — 23 automatic measurements and
sequence mode

* More productivity — get more answers in less time with
advanced features

The economy 1000 Series oscilloscopes are engineered to give you more
scope than you thought you could afford

More Signal Viewing

20 kpts memory per channel, up to 8 times more than competitive scopes,
means you can see more time and more detail on your signal. A 5.7-inch
diagonal color QVGA TFT LCD gives you a noticeably brighter and crisper
waveform display. A wider viewing angle lets you see the display even
when you're not right in front of the unit. True zoom mode means you
can see the big picture and the details at the same time. Optionally
switch off the menu display for almost 25% more viewing area.

More capabilities

23 automatic measurements give you quick access to powerful functions.
Unique to its class, sequence mode allows easy debug with waveform
recording, playback and storage. Selectable band pass filtering eliminates
unwanted signals. Advanced triggering makes it simple to capture and
view elusive signals.

Remote programming

For remote instrument control over the built-in USB interface, utilize
Agilent’s 1/0 library or National Instrument’s instrument drivers for the
1000 Series scope in your application. The drivers take full advantage of
industry-accepted standards and are compatible with many application
development environments, such as Agilent VEE Pro, National
Instrument’s LabView and LabWindows/CVI.

More productivity

Go/no-go mask testing automatically detects waveforms that deviate
from the standard you set. Waveform math and FFT functions give you
information instantly. Graphical user interface, built-in help system, front
panel overlay, and user’s manuals are available in your choice of 11
languages. Autoscale puts your signals on screen with the touch of a
button. Built-in USB host and device ports, plus free IntuiLink software
support PC connectivity and documentation. Store setups and waveforms
in internal memory or on an external USB flash drive. Standard 3 year
warranty means your scope will be available when you need it.

Oscilloscopes

Connectivity

Built-in USB host and device ports and free IntuiLink software make
documentation and PC connectivity easy. Store waveforms and setups
to a USB flash drive, easily update scope firmware and print to any
PictBridge compatible printer.

Specifications

* Bandwidth (-3dB)"%
- DS01002A, DSO1004A : DC to 60 MHz
- DS01012A, DS01014A: DC to 100 MHz
- DS01022A, DS01024A : DC to 200 MHz
Real-time sample rate: 2 GSa/sec half channel®, 1 GSa/sec
each channel
Memory depth: 20 kpts half channel?, 10 kpts each channel
Channels:
- DS01002A, DS01012A, DS01022A : 2 channels
- DSO1004A, DSO1014A, DS01024A : 4 channels
Vertical resolution: 8 bits
Vertical range: 2 mV/div to 10 V/div
DC gain accuracy':
+ 2to 5 mV/div: £4.0% full scale
+ 10 mV/div to 5 V/div: £3.0% full scale
Vertical zoom: vertical expand
Maximum input voltage: CAT I 300 Vrms, 400 Vpk; transient
overvoltage 1.6kVpk
Dynamic range: +6 div
Time-base range:
- DS0102xA: 1 nsec/div to 50 sec/div
- DSO101xA: 2 nsec/div to 50 sec/div
- DSO100xA : 5 nsec/div to 50 sec/div
Selectable bandwidth limit: 20 MHz
Horizontal modes: main (Y-T), XY, delayed zoom and roll
Input coupling: DC, AC and ground
Input impedance: 1 MQ £1% in parallel with 18 pF £ 3 pF
Time scale accuracy':
+ +50 ppm from 0 to 30 °C,
+ 50 ppm + 2 ppm per °C from 30 to 45 °C + 5 ppm x (years since
manufacture)
Acquisition modes:
- Normal: displays sampled data directly to the screen in real time
- Averaging: selectable from 2, 4, 8, 16, 32, 64, 128 or 256
- Sequence: selectable 1to 1,000 acquisition frames can be
recorded, played back and stored in the scope memory or external
USB memory
- Peak detect: captures high-frequency glitches as narrow as 10
nsec when viewing signals at slow sweep speeds (slower than
5 psec/div)
* Roll: waveform display rolls from left to right. Minimum horizontal
scale setting is 50 msec/div.
Interpolation: Sinx/x
Trigger coupling: AC, DC, LF reject
Trigger modes:
- Force: triggers immediately when front panel button is pressed
- Edge: triggers on the positive or negative slope on any channel
* Video: triggers on NTSC, PAL or SECAM video signals
- Pulse width: triggers on pulse width greater than, equal to or less
than a specific time limit, ranging from 20 nsec to 10 sec
- Alternate: triggers on two non-synchronized active channels
Trigger source:
- 2-channel models: Ch 1, 2, Ext, Ext/5, AC line (edge only)
* 4-channel models: Ch 1, 2, 3, 4, Ext, Ext/5, AC line (edge only)
Trigger sensitivity':
+ 25 mV/div: 1 divfrom DC to 10 MHz, 1.5 div from 10 MHz to
full bandwidth
- <5 mV/div: 1 div from DC to 10 MHz, 1.5 div from 10 to 20 MHz
Cursor measurement: manual, track waveform or automatic
measurement selections. Manual and track waveform selections
provide readout of horizontal (X, AX, 1/AY) and vertical (Y, AY)
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Oscilloscopes

L 1000 Series Performance Economy Oscilloscopes (cont.)

.

1/

Auto measurement:
- Voltage: maximum, minimum, peak-to-peak, top, base, amplitude,
average, RMS, overshoot, preshoot
- Time: period, frequency, rise time, fall time, + width, — width,
+ duty cycle, — duty cycle, delay A — B (rising edge), delay A — B
(falling edge), phase A — B (rising edge) and phase A — B
(falling edge)
- Counter: integrated 6-digit frequency counter on any channel.
Counts up to the scope’s bandwidth (200 MHz max)
Display all measurements: mode to display all single-channel
automatic measurements simultaneously on the display
Math functions: A+ B, A—B, Ax B, FFT
Source channel selection for A and B can be any combination of
oscilloscope channels 1 and 2 (or 3 and 4 on DSO1xx4A)
AutoScale: finds and displays all active channels, sets edge trigger
modes on highest numbered channels, sets vertical sensitivity on
channels, time base to display ~2 periods. Requires minimum voltage
> 20 mVpp, 1% duty cycle and minimum frequency > 50 Hz
Display: 5.7 inch diagonal color QVGA TFT LCD display with
300 cd/m2 backlight intensity:
- Display persistence: OFF, Infinite
- Display types: Dots, Vectors
Waveform update rate: 400 waveforms/sec
Save/recall internal: 10 setups and 10 waveforms can be saved and
recalled using internal non-volatile memory locations. 1 reference
waveform can be saved and recalled using an internal volatile
memory location for visual comparisons
Save/recall external:
- Setups: STP saved and recalled
- Waveforms: WFM saved and recalled, CSV saved
- Reference waveforms: REF saved and recalled for visual
comparisons
- Images: 8-bit BMP, 24-bit BMP, PNG saved
0
Standard ports: USB 2.0-compliant host ports on front and rear panel
compatible with full-speed USB flash drives, USB device port for
USBTMC remote PC control
Max transfer rate: USB 2.0 full-speed up to 12 Mb/sec
USB flash drive compatibility: most FAT formatted < 2 GB or FAT32
formatted < 32 GB flash drives
Printer compatibility: PictBridge-compliant printers via USB
device port

General characteristics

Physical size: 12.78" W x 6.21" H x 5.08"” D (32.46 cm W x 15.78 cm H
x12.92 cm D)
Weight net: 3.03 kgs (6.68 Ibs) Shipping: 4.87 kgs (10.74 Ibs)

' Denotes warranted specifications, all others are typical. Specifications are valid after a
30-minute warm-up period and +10 °C from firmware calibration temperature

2 20 MHz (when vertical scale is set to <5 mV)

3 Half channel is when only one channel of channel pair 1-2 or 3-4 is turned on

Ordering Information

DS01002A 60 MHz 2-ch DSO
DS01004A 60 MHz 4-ch DSO
DS01012A 100 MHz 2-ch DSO
DS01014A 100 MHz 4-ch DSO
DS01022A 200 MHz 2-ch DSO
DS01024A 200 MHz 4-ch DSO

Recommended probes

N2862A 150 MHz, 10:1 passive probe (standard with 60 MHz/100 MHz
models)

N2863A 300 MHz, 10:1 passive probe (standard with 200 MHz models)
10070C 20 MHz, 1:1 passive probe

10076A 250 MHz, 100:1, 4 kV passive probe

N2771A 50 MHz, 1000:1, 30 kV passive probe

N2772A 20 MHz, 1.2 kV differential probe (requires 9V battery

or N2773A power adapter)

1146A 100 kHz, 100A AC/DC current probe (requires 9V battery)

Software and drivers
IntuiLink toolbar connectivity software. Downloadable free from
www.agilent.com/find/intuilink

www.agilent.com/find /1000
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Engineered for the best signal visibility

* Attractive form factor — small and compact at only 6.9”
(17.5 cm) deep

* Fastest update rate —fastest uncompromised update rate shows
you critical signal details and infrequent events that other
scopes miss

* Smart applications — industry’s only hardware accelerated
decode for serial buses and hardware based mask testing gives
you faster insight
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InfiniiVision 5000 Series offers 2 and 4 channel models

Oscilloscopes

InfiniiVision 5000 Series Portable Oscilloscopes

Attractive Form Factor

InfiniiVison oscilloscopes have a variety of form factors to meet your needs.
5000 Series portable oscilloscopes:

* Small and compact, only 6.9” (17.5 cm) deep

* 100 -500 MHz, 2 and 4 analog channels

* 8M standard memory

* Internal storage for probes and accessories

Fastest Update Rate

Agilent’s patented MegaZoom Ill custom ASIC technology enables:
* Up to 100,000 waveforms per second update

* Capture more occurrences of infrequent, difficult to find events

* See subtle signal details mapped to high definition XGA display

* Fast response to user input controls

* Fast even with deep memory and application options turned on

Smart Applications

Applications for intelligent insight:

* The most complete serial applications in the market
* I2C, SPI, CAN, LIN, FlexRay, 12S, MIL-STD 1553

* Industry’s only hardware-based serial decode

» Segmented memory — smartest utilization of memory

* Pass/fail mask testing —industry’s only hardware-based

Specifications

DS05012A DS05014A DS05032A DS05034A DS05052A DS05054A
Bandwidth 100 100 300 300 500 500
Channels 2 4 2 4 2 4
Sample rate 2 GSa/s 2 GSa/s 2 GSa/s 2 GSa/s 4 GSa/s 4 GSa/s
Memory 8 Mpts std'

Update rate

Up to 100,000 waveforms per second

Display

6.3" color XGA LCD (1024 x 768) with 256 intensity levels

Vertical sensitivity

2mV/divto 5 V/div

Maximum input voltage

CAT 1300 Vrms, 400 Vpk; transient overvoltage 1.6 kVpk ; CAT 11 100 Vrms, 400 Vpk

Input impedance

1TMQ+1% || 12 pFor50 Q £ 1.5% selectable

Time scale accuracy

25 ppm

Triggering Edge, pulse width, pattern, TV (composite and HDTV/EDTV), duration, sequence, serial bus
Peak detection 1 ns peak detect 1 ns peak detect 500 ps peak detect 500 ps peak detect 250 ps peak detect 250 ps peak detect
Measurements Automatic Measurements are continuously updated. Cursors track last selected measurement
Voltage Peak-to-peak, maximum, minimum, average, amplitude, top, base, overshoot, preshoot, RMS, standard deviation, ratio (dB)
Time Frequency, period, + width, —width and duty cycle on any channel. Rise time, fall time, X at max Y (time at max volts), X at min Y
(time at min volts), delay, and phase on oscilloscope channels only
Counter Built-in 5-digit frequency counter on any channel. Counts up to the oscilloscope’s bandwidth
Threshold definition Variable by percent and absolute value; 10%, 50%, 90% default for time measurements
Cursors Manually or automatically placed readout of horizontal (X, AX, 1/AX) and vertical (Y, AY). Tracking cursors provides an additional
mode for cursor positioning beyond the current manual method. When cursor tracking is enabled, changing a cursor’s x-axis
position results in the y-axis cursor tracking the corresponding y-axis (voltage, current, etc.) value. Additionally logic or scope
channels can be displayed as binary or hex values
Waveform math flg(t). g(t): {1,2,3,4,1-2,1+2,1x2,3-4,3+4,3x4},f(t):{1-2,1+2,1x2,3—-4,3+4,3x4, FFT(g(t)).
differentiate d/dt g(t), integrate [ g(t) dt, square root Vg(t) } Where 1, 2, 3, 4 represent analog input channels 1,2, 3, and 4
(Note: channels 3 and 4 only available on DSO5xx4A models)
Measurement Statistical data for enabled measurements such as mean, min, max, standard deviation and count
statistics
Connectivity 2 x USB host ports, 1 x USB device port, 10/100 Mbit LAN, GPIB, and XGA out
Warranty 3-year return-to-Agilent warranty
Dimensions 38.5 cm wide x 18.8 cm high x 17.4 cm deep (with handle)
Weight 4.1kg

! Maximum sample rate and memory are achieved when two channels are interleaved
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InfiniiVision 5000 Series Portable Oscilloscopes (cont.)

Ordering Information

Available models

DS05012A 100 MHz, 2-channel portable oscilloscope
DS05014A 100 MHz, 4-channel portable oscilloscope
DS05032A 300 MHz, 2-channel portable oscilloscope
DS05034A 300 MHz, 4-channel portable oscilloscope
DS05052A 500 MHz, 2-channel portable oscilloscope
DS05054A 500 MHz, 4-channel portable oscilloscope

Standard features

* Probes: one probe per channel. DS0501x, DS0503x: N2863A
DS0505x: 10073C

* Software: Agilent 10 libraries

Options

SEC secure environment mode — provides compliance with national
industrial security program operating manual (NISPOM) Chapter 8
requirements

A6J ANSI Z540-compliant calibration

080 8 Mpts memory upgrade (from base 1 Mpts)

Serial data analysis applications

AMS/N5424A CAN/LIN automotive triggering and decode (4-channel
models only)

LSS/N5423A I12C/SPI serial decode option (for 4-channel models only)
232/N5457A RS-232/UART triggering and decode (4 channel

models only)

SND/Nb5468A I°S audio triggering and decode (4 channel models only)
SGM/N5454A segmented memory

LMT/N5455A mask limit testing

Available software
Oscilloscopes tools
E2690B oscilloscope tools software (U.S. and Canada)
N5385B oscilloscope tools software (international)
E2693B 1 year update subscription for oscilloscope tools
(U.S. and Canada)
N5388B 1 year update subscription for oscilloscope tools
(international)
N5427A secure environment mode- provides compliance with national
program operating manual (NISPOM) Chapter 8 requirements
industrial security
N2762A 8 Mpts acquisition memory upgrade

Accessories

N2916B rackmount kit for 6000 and 5000 Series oscilloscopes
N2917B transit case for 6000 and 5000 Series oscilloscopes
N2760A soft carrying case for 5000 Series oscilloscopes

N2790A 100 MHz, 1.4 kV high-voltage differential probe with
AutoProbe interface

N2791A 25 MHz, 700 V high-voltage differential probe (battery or
USB powered)

N2792A 200 MHz, +20 V differential probe (battery or USB powered)
N2793A 800 MHz, +15 V differential probe (battery or USB powered)

www.agilent.com/find/5000a
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Mixed Signal Oscilloscopes

Analog: Up to 4 Channels with
4 GSa/s Sample Rate and 1 GHz
Bandwidth

Deep Memory Provides Sustained
High Sample Rates

Besides bandwidth, one of the most
fundamental specifications in a digital storage
oscilloscope (DSO) is its specified maximum
sample rate. However, a DSQ’s sample rate is
actually based on the scope’s time base
setting. At the faster time base settings, all
oscilloscopes will capture waveforms using
their specified maximum sample rates. But as
you adjust the time base setting to slower
ranges in order to capture longer waveforms,
all scopes will automatically reduce their
sample rates because of their limited memory
depths. Deeper memory in an oscilloscope
means that the scope can sustain its
maximum sample rate on more time base
settings, enabling you to see more details of
your signals.

MegaZoom Technology

MegaZoom technology is based on a custom
processor that controls the flow of data into
acquisition memory and rapid post-processing
for display and measurements and operates at
the full speed of the scope’s A/D.

MegaZoom deep memory captures long, non-
repeating signals and maintains high sample
rates, allowing you to quickly zoom in on areas
of interest. Sample rate and memory depth go
hand-in-hand. Deep memory in oscilloscopes
sustains a high sample rate over longer time
spans. MegaZoom also supports a high-
resolution XGA display system and maps the
deep memory to 256 levels of color intensity
grades, delivering unmatched signal visibility.

Signal Integrity — Probing

Probing high-frequency signals becomes more
challenging as the variety of test points and
the frequencies of the signals continue to
grow. Probes need to be lightweight, small,
affordable, and offer the accessories and
probe tips you require to get your job done
easily. Agilent has a wide range to meet

your needs.

Digital: 16 Time-Correlated
Digital Channels and Mixed-
Signal Triggering

In 1996 Agilent pioneered the mixed signal
oscilloscope. Innovative MegaZoom IC
technology delivered highly responsive deep
memory so designers could see both cause
and effect in digitally controlled phenomena.
The first MSO was named Test &
Measurement World test product of the year
in 1997. While other vendors are just entering
the MSO market, Agilent’s third generation
MegaZoom Ill technology continues to set the
benchmark. You get uncompromised
waveform update rate as you add digital, serial
or deep memory capabilities to your scope.

Easily See Complex Interactions with
an MISO

Mixed signal oscilloscopes (MSOs) with 2 or
4 scope channels plus 16 time-correlated logic
channels combine the detailed signal analysis
of a scope with the multi-channel timing
measurements of a logic analyzer.

With an MSO, you are able to see multiple
time-aligned analog, parallel, digital, and
serially decoded waveforms on the same
display. MSOs allow you to trigger on any

The 6000, 7000, and 9000 Series oscilloscopes offer MSO models

combination of analog and digital signals —
and on many popular serial bus protocols. You
can do all of this with a single, easy-to-use
oscilloscope interface.

Serial: Hardware-Accelerated
Decode and Trigger

Serial Bus Triggering and Decoding

Trigger on the industry’s most popular serial
bus standards including I12C, SPI, CAN, LIN,
128, MIL-STD 1553, RS-232/UART, FlexRay and
USB. Decode options display responsive, on-
screen decode of serial bus traffic. Select from
a suite of hardware triggers for the ability to
isolate specific events with pin-point
accuracy, then enable decode to validate
serial bus activity in real-time.

Hijack Infrequent Errors

Fast acquisition speed combined with
hardware-accelerated decoding increases
your probability of capturing elusive events.
Agilent oscilloscopes can help you catch that
intermittent problem.
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DS06054L

DS06104L

Oscilloscopes

InfiniiVision 6000 Series Portable MSO and DSOs

Engineered for the best signal visibility

* Attractive form factor — traditional form factor with a longer
depth that is stackable and offers a battery option

* Fastest update rate —fastest uncompromised update rate shows
you critical signal details and infrequent events that other
scopes miss

* Smart applications — industry’s only hardware accelerated
decode for serial buses and hardware based mask testing gives
you faster insight

o ra Fo maaall

The InfiniiVision 6000L Series

Attractive Form Factor

InfiniiVison oscilloscopes have a variety of form factors to meet
your needs

6000 Series oscilloscopes
* Traditional stackable form factor

High-definition XGA (1024 x 768) display with 256 levels of
intensity grading

Bandwidth: 100 MHz to 1 GHz bandwidth
Channels: 2 or 4 analog and 16 digital

.

Sample rate: up to 4 GSa/s

Battery option

Internal storage for probes and accessories

6000L Series oscilloscopes
* 4 channels in 1U high space, faceless (no display) design

* Optimized for automated and manufacturing test environments
* Built-in web browser control

« Standard USB, LAN, GPIB interfaces and XGA out

* LXI Class C complaint

* 100% code compatible with 5000A/6000A/7000

Fastest Update Rate

Agilent’s patented MegaZoom Ill custom ASIC technology enables:

* Up to 100,000 waveforms per second update

 Capture more occurrences of infrequent, difficult to find events

* See subtle signal details mapped to high definition XGA display

* Fast response to user input controls

* Fast even with deep memory, MSO and application options turned on

Smart Applications
Applications for intelligent insight:

* The most complete serial applications in the market — 12C, SPI, CAN,
LIN, FlexRay, I2S, MIL-STD 1553, RS-232/UART, FlexRay

Industry’s only hardware-based serial decode

.

* Segmented memory — smartest utilization of memory

Pass/fail mask testing —industry’s only hardware-based
* Power measurement application
* Secure environment mode

* Complete connectivity including: USB, LAN, GPIB, XGA display out,
LXI Class C compliant — standard

Ordering Information

Model Bandwidth Maximum Memory  Scope Digital
sample rate depth channels  channels

DS06012A 100 MHz 2GSa/s 8 Mpts 2

MS06012A 100 MHz 2GSa/s 8 Mpts 2 16

DS06014A 100 MHz 2GSa/s 8 Mpts 4

MS06014A 100 MHz 2GSa/s 8 Mpts 4 16

DS06032A 300 MHz 2GSa/s 8 Mpts 2

MSO06032A 300 MHz 2GSa/s 8 Mpts 2 16

DS06034A 300 MHz 2GSa/s 8 Mpts 4

MSO06034A 300 MHz 2GSa/s 8 Mpts 4 16

DS06052A 500 MHz 4 GSa/s 8 Mpts 2

MS06052A 500 MHz 4GSa/s 8 Mpts 2 16

DS06054A 500 MHz 4 GSa/s 8 Mpts 4

MS06054A 500 MHz 4GSa/s 8 Mpts 4 16

DS06102A 1 GHz 4GSa/s 8 Mpts 2

MS06102A 1 GHz 4GSa/s 8 Mpts 2 16

DS06104A 1GHz 4 GSa/s 8 Mpts 4

MS06104A 1 GHz 4 GSa/s 8 Mpts 4 16

DS06014L 100 MHz 2 GSa/s 8 Mpts 4 16 optional

DS06054L 500 MHz 4 GSa/s 8 Mpts 4 16 optional

DS06104L  1GHz 4 GSa/s 8 Mpts 4 16 optional

Accessories included

> 10073C or 10074C 10:1 divider passive probe with readout per
scope channel

* 16 channel flying lead set logic probe (two pods with eight
channels each)

* Choose one of ABA (printed users guide in English), ABJ
(printed users guide in Japanese) or AB2 (printed users guide in
simplified Chinese)

Options

DSO0 to MSO upgrade” N2914A" for DSO/MS0601xA, DSO/MS0603xA
N2915A* for DSO/MS0605xA, DSO/MS0610xA

SEC Secure environment mode — provides compliance with national
industrial security program operating manual (NISPOM) Chapter 8
requirements (factory-installed option only for new purchase)

A6J ANSI Z540 compliant calibration

Serial data analysis applications

AMS/N5424A CAN/LIN automotive triggering and decode (4 and

4 +16 channel models only)

LSS/N5423A 1°C/SPI serial decode option (for 4/4 + 16 channel

models only)

232/N5457A RS-232/UART triggering and decode (4 and 4 + 16 channel
models only)

SND/N5468A I2S triggering and decode (4 and 4 + 16 channel

models only)

FLX/N5432C FlexRay measurements (4 and 4 + 16 channel models only)
533/N5469A MIL-STD 1553 triggering and decode (4 and 4 + 16 channel
models only)

* Includes a 54620-68701 logic cable kit, a label and an upgrade license to activate the MSO
features. Installs in less than 5 minutes



Oscilloscopes

InfiniiVision 6000 Series Portable MSO and DSOs (cont.)

Other

SGM/N5454A segmented memory
BAT/Nb5454A re-chargeable battery option
LMT/N5455A mask limit testing

User installed PC-assisted applications

N5406A FPGA dynamic probe for Xilinx (MSO models only)
N5434A FPGA dynamic probe for Altera (MSO models only)
B4610A offline viewing and analysis of MSO/DS0 data on a PC
U1881A power measurement and analysis application

E2690B ASA’s oscilloscope tools

Agilent InfiniiVision 6000 Series Oscilloscope Specifications

601xA 603xA 605xA 610xA 6014L 6054L 6104L
Channels 2 (DS06012A) 2 (DS06032A) 2 (DS06052A) 2 (DS06102A) 4.(16 logic 4 (16 logic 4 (16 logic
4(DSO60T4A) 4 (DSOB034A) 4 (DSOB0S54A) 4 (DSO6104)  ohannels channels channels
available as an available as an available as an
2+16 2+16 2+16 2+16 option) option) option)
(MS06012A) (MS06032A) (MS06052A) (MS06102A)
4+16 4+16 4+16 4+16
(MS06014A) (MS06034A) (MS06054A) (MS06104A)
Scope channels Bandwidth 100 MHz 300 MHz 500 MHz 1GHz 100 MHz 500 MHz 1GHz
Max sample 2 GSa/s 2GSa/s 4 GSa/s 4 GSa/s 2GSa/s 4 GSa/s 4 GSa/s
rate
Maxinput 400V DC + 400V DC + 400V DC + 400V DC+ 400V DC + 400V DC + 400V DC +
peak AC peak AC peak AC peak AC peak AC peak AC peak AC
Resolution 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits 8 bits
High 12 bits of resolution when > 10 ps/div at 4 GSa/s or <100 nsec/div, 8 bits; 500 nsec/div, 9 bits; 2 psec/div,
resolution >2020 ps/divat2 GSa/s 10 bits; 10 psec/div, 11 bits; > 50 psec/div, 12 bits
mode
Vertical 1 mV/div to 2mV/div to 2mV/div to 2mV/div to — — —
range 5V/div 5V/div(1MQor 5V/div(1 MQor 5V/div(1 MQ
(1 MQ input) 50 Q input) 50 Q input) input), 2 mV/div
to 1V/div (50 Q
input)
Standard 8 Mpts 8 Mpts 8 Mpts 8 Mpts 8 Mpts 8 Mpts 8 Mpts
memory
Time scale 5 nsec/div to 2 nsec/div to 1 nsec/div to 500 psec/div to 5 nsec/div to 1 nsec/div to 500 psec/div to
accuracy 50/div 50/div 50/div 50/div 50/div 50/div 50/div
Peak detection 1 ns peak 500 ps peak 250 ps peak 250 ps peak 1 ns peak 250 ps peak 250 ps peak
detect detect detect detect detect detect detect
Triggering Source Internal selection of CH1, CH2, (CH3, CH4) line and ext DS06xx4L: CH 1,2, 3, 4, line, extand D0-D15 for
MS0-enabled DSO
Modes Edge, pattern, pulse width, TV, sequence, duration Nth edge and serial protocols of I°C, SPI, USB, CAN, LIN
(advanced CAN, LIN and FlexRay available through add-on optional applications)
Display Type High definition color LCD — — —
Resolution XGA — 1024 horizontal x 768 vertical, 256 levels of intensity scale — — —

Measurements Automatic ~ Peak-to-peak, maximum, minimum, average, amplitude, top, base, overshoot, undershoot, RMS standard duration (AC RMS), frequency,

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

Counter Built-in 5 digit frequency counter on any channel, counts up to the scope’s bandwidth. The counter resolution can be increased to
8 digits with an external 10 MHz reference
Cursors Manually or automatically placed readout of horizontal (X, deltaX, 1/deltaX) and vertical (Y, deltaY)

Math functions CH1-CH2,1*2, CH1-CH2,1*2, CH1-CH2,1*2, CH1-CH2, 172, CH1—-CH2, CH1 + CH1-CH2,CH1+ CH1-CH2, CH1
FFT, differentiate, FFT, differentiate, FFT, differentiate, FFT, differentiate, CH2, 1*2, FFT, CH2, 172, FFT, + CH2, 172, FFT,
integrate, sqrt integrate, sqrt integrate, sqrt integrate, sqrt differentiate, differentiate, differentiate,

integrate integrate integrate

Storage Type USB 1.1 ports on front and rear panels — — —

Format Waveform images as BMP or PNG and waveform data as CSV, — — —
ASCII XY pair or binary

Connectivity USB 2.0 device, 2x USB 1.1 host, 10/100 Base T LAN, GPIB and video output

Built-in help Key specific help in 6 languages — — —

Warranty 3year 3year 3year 3year 3year 3year 3year

Size 35.4cm W x 18.8 cm H x 28.2 cm D (without handle) 43.5cm W x 27 cm D x 4.2 cm H (without brackets)

Net weight 49kg (10.81bs) 49kg(10.81bs) 4.9kg(10.81bs) 4.9kg(10.8bs) 245kg (5.41bs)  2.45kg (5.41bs) 2.45kg (5.4 Ibs)

Web Link

www.agilent.com/find/6000
www.agilent.com/find/6000L
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http://www.home.agilent.com/agilent/product.jspx?ct=AGILENT_COLLECTION&id=1000003091%3aepsg%3apgr&pageMode=OV&cc=US&lc=eng&cmpid=26888
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Oscilloscopes

InfiniiVision 7000B Series Portable MSO and DSOs

Engineered for the best signal visibility

* Attractive form factor —industry’s largest display (12") and
only 6” (15.2 cm) deep

* Fastest update rate —fastest uncompromised update rate shows

you critical signal details and infrequent events that other
scopes miss

* Smart applications — industry’s only hardware accelerated
decode for serial buses and hardware based mask testing gives
you faster insight

E milaehdis nfrivison  [OSTIE 1gm W
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InfiniiVision 7000B Series oscilloscopes are engineered for the best
signal visibility

Attractive Form Factor

InfiniiVision oscilloscopes have a variety of form factors to meet

your needs.
7000B Series oscilloscopes:

* Industry’s largest display (12") with XGA high resolution and 256
levels of intensity

* Search and navigate capability
* Dedicated menu buttons to streamline daily tasks

* All knobs are pushable for quick access to common features
and modes

Fastest Update Rate

Agilent’s patented MegaZoom Il custom ASIC technology enables:
* Up to 100,000 waveforms per second update

* Capture more occurrences of infrequent, difficult to find events

* See subtle signal details mapped to high definition XGA display

* Fastresponse to user input controls

* Fast even with deep memory, MSO and application options turned on

Smart Applications
Applications for intelligent insight:

The most complete serial applications in the market — 1°C, SPI, CAN,
LIN, FlexRay, 12S, MIL-STD 1553

Serial lister — event table of packets

.

Serial search and navigate — superior usability design

Industry’s only hardware-based serial decode

Segmented memory — smartest utilization of memory

Pass/fail mask testing —industry’s only hardware-based

.

FPGA dynamic probe — view internal FPGA activity correlated to
external analog events

Power measurement application

Ordering Information
Oscilloscope models

Model Bandwidth Sample rate Memory depth Scope channels
DS0/MS07012B 100 MHz 2GSa/s 8 Mpts 2
DS0/MS07014B 100 MHz 2GSa/s 8 Mpts 4
DS0/MS07032B 350 MHz 2GSa/s 8 Mpts 2
DS0/MS07034B 350 MHz 2GSa/s 8 Mpts 4
DS0/MS07052B 500 MHz 4GSa/s 8 Mpts 2
DS0/MS0 7054B 500 MHz 4GSa/s 8 Mpts 4
DS0/MS07104B 1GHz 4 GSa/s 8 Mpts 4

Standard probe:

* 100 MHz: 10074C (default), N2871A (optional — for added price)

* 350 MHz—1 GHz: 10073C (default), N2873A (optional —for added price)
* 16 channel flying lead set logic probe (two pods with eight

channels each)

54695-62301 probe accessory pouch

Built-in help language support for English, French, German, Russian,
simplified Chinese, traditional Chinese, Korean, Spanish, Portuguese,
Japanese and Italian

Interface language support — GUI menus: English, simplified Chinese,
traditional Chinese, Korean, Japanese

= Key/knob overlay: English, simplified Chinese, traditional Chinese,
Japanese

Printed user’s guide (Option ABA for English, Option AB2 for
simplified Chinese, Option ABJ for Japanese)

Documentation CD (PDFs of programmer’s reference guide, user
guide, and service guide)

Agilent 1/0 libraries suite 15.0

Localized power cord

* Front panel cover

Note: IntuiLink data capture software available free on Web at www.agilent.com/find/intuilink

Options and accessories

N2741A-002 2-ch 100 MHz DSO to MSO upgrade kit*
N2741A-004 4-ch 100 MHz DSO to MSO upgrade kit*
N2735A-002 2-ch 350 MHz DSO to MSO upgrade kit*
N2735A-004 4-ch 350 MHz DSO to MSO upgrade kit*
N2736A-002 2-ch 500 MHz DSO to MSO upgrade kit*
N2736A-004 4-ch 500 MHz DSO to MSO upgrade kit*

N2737A 1 GHz DSO to MSO upgrade kit*

SEC secure environment mode — provides compliance with national
industrial security program operating manual (NISPOM) Chapter 8
requirements (factory-installed option only for new purchase)
A6J ANSI Z540 compliant calibration

* Includes a 54620-68701 logic cable kit, a label and an upgrade license to activate the
MSO features

Applications

AMS/N5424A CAN/LIN automotive triggering and decode (for 4 and
4+16 channel models only)

LSS/ N5423A 12C/SPI serial decode option (for 4 and 4+16 channel
models only)

SND/Nb5468A I%S triggering and decode (for 4 channel DSO/MS0
models only)

232/ N5457A RS-232/UART triggering and decode (for 4+16 channel
models only)

FLX/N5432C FlexRay triggering and decode

533/N5469A MIL-STD 1553 triggering and decode

N5406A FPGA dynamic probe for Xilinx (MSO models only)

N5434A FPGA dynamic probe for Altera (MSO models only)

B4610A offline viewing and analysis of MSO/DS0 data on a PC
U1881A power measurement and analysis application
SGM/N5454A segmented memory

LMT/N5455A mask testing-limit

Accessories

N2733A soft carrying case for 7000B Series oscilloscope
N2732A rackmount kit for 7000B Series oscilloscope
GemStar 5000 transit case with foam molding customized for
InfiniiVision 7000B Series available from GemStar Mfg.
www.gemstarmfg.com

N2918A evaluation kit

N4865A GPIB-to-LAN adapter


http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1000003731:epsg:pro&nid=-35491.536882050.00&id=1000003731:epsg:pro&cmpid=26888
http://www.gemstarmfg.com

Oscilloscopes

InfiniiVision 7000B Series Portable MSO and DSOs (cont.)

Specifications
701xB 703xB 705xB 7104B
Bandwidth 100 MHz 350 MHz 500 MHz 1GHz
Channels 2 (DS07012B) 2 (DS07032B) 2 (DS07052B) 4 (DS0Q7104B)
4 (DS07014B) 4 (DS07034B) 4 (DS07054B) 4 +16 (MS07104B)
2+16 (MS07012B) 2+16 (MS07032B) 2+16 (MS07052B) 2+16 (MS07052B)
4+16 (MS07014B) 4 +16 (MS07034B) 4 +16 (MS07054B) 4 +16 (MS07054B)
Sample rate 2 GSa/s 2 GSa/s 4 GSa/s 4 GSa/s
Memory 8 Mpts 8 Mpts 8 Mpts 8 Mpts
Update rate Up to 100,000 deep-memory waveforms per second, even with deep memory, digital channels and serial decode turned on

High resolution mode up to 12 bits of resolution when > 10 ps/div at 4 GSa/s or > 20-ps/div at 2 GSa/s

<+ (15+2 (instrument age in years)) ppm
500-ps peak detect 250-ps peak detect

MSQ7xx2B: Ch 1, 2, line, ext, D15 - D0
DS07xx2B: Ch 1, 2, line, ext
MSO07xx4B: Ch 1,2, 3, 4, line, ext, D15 — D0
DSO07xx4B: Ch 1,2, 3, 4, line, ext

Auto, normal (triggered), single
12.1-inch (255 mm x 184 mm) diagonal color TFT LCD

Measurements are continuously updated. Cursors track last selected measurement.
Up to four measurements can be displayed on screen at any one time

Time scale accuracy

Peak detection 500-ps peak detect 250-ps peak detect

Triggering Sources

Modes

Display

Measurements Automatic

Voltage Peak-to-peak, maximum, minimum, average, amplitude, top, base, overshoot, preshoot, RMS,

standard deviation (AC RMS), ratio (dB)

Time Frequency, period, + width, —width and duty cycle on any channel. Rise time, fall time, X at max Y (time at max volts), X at min Y
(time at min volts), delay, and phase on scope channels only

Counter Built-in 5-digit frequency counter on any channel. Counts up to the scope’s bandwidth (1 GHz max). The counter resolution can
be increased to 8 digits with an external 10-MHz reference

Threshold definition Variable by percent and absolute value; 10%, 50%, 90% default for time measurements

Cursors Manually or automatically placed readout of horizontal (X, AX, 1/AX) and vertical (Y, AY). Tracking cursors provides an additional

mode for cursor positioning beyond the current manual method. When cursor tracking is enabled, changing a cursor’s x-axis
position results in the y-axis cursor tracking the corresponding y-axis (voltage, current, etc.) value. Additionally logic or scope
channels can be displayed as binary or hex values

flg(t): g(t):{1,2.3,4,1-2,1+2,1x2,3-4,3+4,3x 4} f(t): {1-2,1+2,1x2,3—4,3+4,3x4, FFT(g(t)),
differentiate d/dt g(t), integrate | g(t) dt, square root Vg(t) }; Where 1, 2, 3, 4 represent analog input channels 1, 2, 3, and 4.
(Note: channels 3 and 4 only available on MS0/DS07xx4B models)

Statistical data for enabled measurements such as mean, min, max, standard deviation and count

Waveform math

Measurement
statistics

Precision mode Automatic measurements, waveform math and FFT performed on up to 128 Kpts data record

USB 1.1 host ports on front and rear panels. Image formats: BMP (8-bit), BMP (24-bit), PNG (24-bit).
Data formats: X and Y (time/voltage) values in CSV format, ASCII XY and binary format and .alb for offline viewing on a PC.
Trace/setup formats: recalled

Storage type and format

Connectivity USB, LAN, GPIB, XGA output  USB, LAN, GPIB, XGA output — —
Warranty 3years

Dimensions 17.9" x11.7" x 8.6" (45.4 cm x 29.8 cm x 22 cm) with legs extended, with screen cover on

Net weight 5.9kg (13 Ibs)

Web Link

www.agilent.com/find/7000B
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Oscilloscopes

Infiniium 9000 Series MISO and DSOs

* Engineered for broadest measurement capability to provide the

widest range of test capability
* 600 MHz to 4 GHz oscilloscopes
* Upto 20 Gsa/s
* Up to 1 Gpts memory
* MSO Option adds 16 integrated digital channels

If you're like most engineers, you never know what your next project will
demand from you. You need an oscilloscope that can adapt to a wide
variety of debug and test challenges. That's why we designed our
Infiniium 9000 Series oscilloscope to meet a full range of needs. First we
built in the powerful features you'd expect in any Infiniium scope. Then
we engineered the scope for the broadest measurement capability, so it
would be the most indispensable tool in your arsenal.

* Protocol analysis for I°C, SPI, RS-232, CAN, LIN, FlexRay, JTAG,

USB, MIPI™, PCle, and SATA

* Numerous software applications for fast technology-
specific insight

Infiniium 9000 Series oscilloscopes are engineered for the broadest
measurement capability

Specifications

It's Three Instruments in One

* Scope: The powerful features of our Infiniium Series oscilloscopes
coupled with superior specifications give you precise signal
representation

Logic analyzer: Fast deep-memory digital channels let you see critical
data values and timing relationships

Protocol analyzer: The world’s first scope-based protocol viewer with
multi-tab viewing. Quickly drill and move between protocol and
physical layers

It Offers the Widest Range of Debug and Compliance
Application Software

Need accurate answers to your measurement questions? The Infiniium
9000 Series offers the largest range of application-specific software for
debug, analysis and compliance testing.

It's Sized to Fit your Environment
Limited bench space? It has the smallest footprint and thinnest profile
Height: 12.9” (33 cm); width: 16.8” (43 cm); depth: just 9” (23 cm).

Need to share the scope? It has the lightest weight: 26 Ibs. (11.8 kg).
Need to see lots of signals? It has the biggest screen: 15” (23 cm) XGA.

DS09064A MS09064A DS09104A MS09104A DS09254A MS09254A DS09404A MS09404A
Bandwidth 600 MHz 600 MHz 1 GHz 1GHz 2.5 GHz 2.5GHz 4 GHz 4 GHz
Sample rate 10 GSa/s, 30 GSa/s on 2 channels
Channels 4 logic 4 + 16 logic 4 logic 4 + 16 logic 4 logic 4 + 16 logic 4 logic 4 + 16 logic
Memory 10 Mpts std. optional up to 1 Gpts

Vertical resolution

8 bits > 12 bits with averaging

Vertical sensitivity

1 MQ: 1 mV/divto 5 V/div, 50 Q: 1 mV/div to 1 V/div

Maximum input

1 MQ:150V RMS or DC, CAT I + 250 V (DC + AC) in AC coupling 50 MQ: 5 Vrms, CAT |

Input impedance

50 MQ + 2.5%, 1 MQ + 1% (13 pF typical)

Timebase range

5 ps/div to 20 s/div

Timebase accuracy

+ (0.4 + 0.5 * YearsSinceCal) ppm pk

Triggering Edge, glitch, runt, timeout, pattern/pulse range, state, pulse width, line, window, setup and hold, video, serial
Dimensions 424cmWx31.8cmHx22.6cmD
Weight 13.9 kg




Order the Mixed-Signal Oscilloscope (MSO0) to Add

16 Digital Timing Channels to Any Scope
Oscilloscope models

Model Bandwidth  Sample rate* Memory depth* Scope channels
DS09064A 600 MHz 5 GSa/s 10 Mpts 4

MS09064A 600 MHz 5GSa/s 10 Mpts 4 +16 digital
DS09104A 1 GHz 10 GSa/s 10 Mpts 4

MS09104A 1 GHz 10 GSa/s 10 Mpts 4 + 16 digital
DS09254A 2.5 GHz 10 GSa/s 10 Mpts 4

MS09254A 2.5 GHz 10 GSa/s 10 Mpts 4 +16 digital
DS09404A 4 GHz 10 GSa/s 10 Mpts 4

MS09404A 4 GHz 10 GSa/s 10 Mpts 4 + 16 digital

*In 2 ch mode, sample rate and memory depth double

Options and accessories

N2900A-020 upgrade to 20 Mpts of memory
N2900A-050 upgrade to 50 Mpts of memory
N2900A-100 upgrade to 100 Mpts of memory
N2900A-200 upgrade to 200 Mpts of memory
N2900A-500 upgrade to 500 Mpts of memory
N2901D DS09064A to MS09064A upgrade kit
N2901A DS09104A to MS09104A upgrade kit
N2901B DS09254A to MS09254A upgrade kit
N2901C DS09404A to MS09404A upgrade kit
N5473A external DVD-RW with USB connection
N2902A 9000 Series oscilloscope rackmount kit
N2903A additional removable hard disk drive
(requires Option 801 at time of purchase)
N4865A GPIB to LAN adapter

N2918B Infiniium evaluation kit

Recommended probes

N2783A 500-MHz passive probes (standard)
1130A 1.5 GHz InfiniiMax probe (optional)
1131A 3.5 GHz InfiniiMax probe (optional)

Applications

N5462B RS-232/UART triggering and decode
E2681A EZJIT jitter analysis software
N5384A high-speed SDA and clock recovery
N5400A EZJIT plus jitter analysis software
N5464B USB triggering and decode

N5463B PCl Express 1.1 triggering and decode
N5391B 12C/SPI triggering and decode
N8803B CAN/FlexRay triggering and decode
N5415B InfiniiScan

N5430A user-defined function

N5452A application remote programming interface

N5461A InfiniiSim signal equalization
U1882A power measurement application software
N5397A Xilinx FPGA dynamic probe
N5433A Altera FPGA dynamic probe
N5392A Ethernet compliance application
N5416A USB 2.0 compliance application
U7233A DDR1 validation application
N5413A DDR2 validation application
U7231A DDR3 validation application
N5467A user-definable application
N8802A MIPI D-PHY Trigger and decode
U7238A MIPI D-PHY compliance
N8801A SATA trigger and compliance

Oscilloscopes

Infiniium 9000 Series MSO and DSOs (cont.)

Post-sales upgrades

DS0 — MSO upgrades

N2901D DS09064A to MS09064A upgrade kit
N2901A DS09104A to MS09104A upgrade kit
N2901B DS09254A to MS09254A upgrade kit
N2901C DS09404A to MS09404A upgrade kit

Oscilloscopes bandwidth upgrades

N2905A upgrade to 2.5 GHz bandwidth
N2905A-006 600 MHz to 2.5 GHz
N2905A-010 1 GH to 2.5 GHz

N2904A upgrade to 4.0 GHz bandwidth
N2904A-006 600 MHz to 4 GHz
N2904A-010 1 GHz to 4 GHz
N2904A-025 2.5 GHz to 4 GHz

www.agilent.com/find /9000

27

DS09064A
MS09064A
DS09104A
MS09104A
DS09254A
MS09254A
DS09404A
MS09404A


http://www.home.agilent.com/agilent/product.jspx?ct=AGILENT_COLLECTION&id=1626652&pageMode=OV&cc=US&lc=eng&cmpid=26888
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y2. 8 Infiniium 90000A Series High Performance Oscilloscopes

DS091304A Industry’s lowest noise floor at 1.27 mV at 50 mV/div Engineered for Unmatched Real-time
DS091204A Deepest jitter analysis capability (PRBS”23) and most accurate Measurement Accuracy

DS090804A real-time Tj and Rj characterization for data rates up to 8.5 Gbh/s
DS090604A and below

The Agilent infiniium 90000 Series oscilloscopes are engineered to give
you unmatched real-time measurement accuracy so you can:

DS090404A - Hardware accelerated de-embedding allows easy ‘U itter budaet i desi ‘ i
DS090254A compensation for probe, fixture, and channel effects seyouritter budge -|n your ?S'gn' notonyour Osfc' oscope
* Over 30 software applications for compliance, debugging and * Pass today’s demanding compliance tests more quickly
analysis including: SATA 6G, PCI Express Il, HDMI, Ethernet, * Debug your toughest designs with confidence
DDR, etc.
* Customize your infiniium oscilloscope using user defined The Industry’s Lowest Noise Floor

functions, user defined application, and my infiniium for more Leveraging the company expertise in RF design, Agilent has invested in
efficient operation key technology blocks like our proprietary Faraday-caged front end to
significantly reduce our inherent scope noise floor.

The Industry’s Deepest Memory

With 1 Gbyte of memory, low frequency jitter components can be more
quickly resolved in a single measurement. Statistical accuracy is
improved with more data collection. Agilent’s integrated deep memory
remains responsive and allows more comprehensive testing, supporting
pattern lengths up to PRBS23 for accurate transmitter and receiver
results.

We Add Full Bandwidth Probing and Accurate
De-embedding and Equalization Software

The performance of Agilent’s oscilloscopes is matched by the superiority
of our probing, de-embedding and equalization offerings. Maintain full
bandwidth performance to the probe tip with our InfiniiMax probing
solutions. Render waveforms anywhere in the digital serial link with our
hardware-accelerated N5465A InfiniiSim waveform transformation
toolset. Configurable system modeling allows you to remove the
deleterious effects of unwanted channel elements, simulate waveforms
with channel models inserted, view waveforms in physically unprobeable
K 4 | locations, and compensate for loading of probes and fixtures. The
— 3 i N5461A serial data equalization software allows you to model
equalization techniques in real time.

The infiniium 90000A Series oscilloscope

Choose from a Wide Range of Complete Compliance
Applications

Choose from the industry’s widest range of complete applications for the
Infiniium 90000 Series to ensure compliance to the leading industry
standards, including SATA, PCI Express, Ethernet, USB, and more.
Comprehensive set-up wizards and full automation of the required
testing take the guesswork out of demonstrating compliance quickly.
Get further insight with our protocol and analysis decode available on
PCI Express, SATA and USB.

Specifications

90254A 90404A 90604A 90804A 91204A 91304A
Bandwidth 2.5GHz 4 GHz 6 GHz 8 GHz 12 GHz 13 GHz
Channels 4 4 4 4 4 4
Sample rate 20 GSa/son4ch 20 GSa/son 4 ch 20 GSa/son 4 ch 40 GSa/son4ch 40 GSa/s on 4 ch 40 GSa/son4ch
Std. memory 10 Mptson 4 ch 10 Mpts on 4 ch 10 Mptson 4 ch 10 Mpts on 4 ch 10 Mpts on 4 ch 10 Mpts on 4 ch
Max memory 1Gptson4ch 1 Gptson4ch 1Gptson4ch 1Gptson4ch 1 Gptson4ch 1Gptson4ch
Rise time/ 10-90% 140 ps 105 ps 70 ps 54 ps 35ps 32ps
falltime 5, _gpy, 105 ps 79 ps 53 ps 38 ps 25 ps 23ps
Noise (rms at 100 mV/div) 1.27 mV 1.56 mV 1.92mv 2.22mV 2.80 mV 3.37mV

Timebase range 5 ps/div to 20 s/div real-time, 5 ps/div to 500 ns/div equivalent-time
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Infiniium 90000A Series High Performance Oscilloscopes (cont.) 4]

Ordering Information DS091304A
DS091204A

Model Bandwidth Channels Sample rate Standard memory DS090804A

DSA/DS091304A 13 GHz 4 40 GSa/s 10 Mpts/20 Mpts (DSA) DS090604A

DSA/DS091204A 12GHz 4 40GSa/s 10 Mpts/20 Mpts (DSA) DS090404A

DSA/DS090804A 8 GHz 4 40GSa/s 10 Mpts/20 Mpts (DSA) DS090254A

DSA/DS090604A 6 GHz 4 20GSa/s 10 Mpts/20 Mpts (DSA)

DSA/DS090404A 4 GHz 4 20GSa/s 10 Mpts/20 Mpts (DSA)

DSA/DS090254A 2.5GH 4 20GSa/s 10 Mpts/20 Mpts (DSA)

Standard accessories

USB optical mouse

> USB keyboard

User’s quick-start guide

Detachable accessory pouch

Power cord

Stylus pen

High-performance calibration cable (not included in DSA/
DS090254A)

E2655B probe deskew and performance verification kit
Two 54855-67604 BNC-compatible to precision 3.5 mm (f) adapters
(notincluded in DSA/DS090254A)

One-year warranty

Additional options and accessories

DS090000A-1CM rack mount kit

DS090000A-A61 ANSI Z540 compliant calibration
DS090000A-801 removable hard drive

DS090000A-803 additional PC memory —4 GB

DS090000A-805 GPIB card-interface

DS090000A-807 1 M ohm, adapter with a 500 MHz passive probe
DS090000A-820 DVD-RW

DS090000A-821 additional precision BNC to SMA adapters, qty 2
DS090000A-822 external touchscreen monitor for Infiniium
DS090000A-823 PCI Express link

Presales memory options 3 [
DS090000A-01G 1 G memory/CH upgrade

DS090000A-500 500 M memory/CH upgrade
DS090000A-200 200 M memory/CH upgrade
DS090000A-100 100 M memory/CH upgrade
DS090000A-50M 50 M memory/CH upgrade
DS090000A-20M 20 M memory/CH upgrade

Oscilloscope bandwidth upgrades

N5471A DSA/DS091204A to DSA/DS091304A upgrade (12 to 13 GHz)
N5471B DSA/DS090804A to DSA/DS091204A upgrade (8 to 12 GHz)
N5471C DSA/DS090604A to DSA/DS090804A upgrade (6 to 8 GHz)
N5471D DSA/DS090404A to DSA/DS090604A upgrade (4 to 6 GHz)
N5471E DSA/DS090254A to DSA/DS090404A upgrade (2.5 to 4 GHz)

Oscilloscope memory upgrades

N5472A after-purchase 10 to 20 M memory upgrade
N5472B after-purchase 20 to 50 M memory upgrade
N5472C after-purchase 50 to 100 M memory upgrade
N5472D after-purchase 100 to 200 M memory upgrade
N5472E after-purchase 200 to 500 M memory upgrade
N5472F after-purchase 500 M to 1 G memory upgrade

Web Link

www.agilent.com/find/90000A


http://www.home.agilent.com/agilent/product.jspx?ct=AGILENT_COLLECTION&id=1291389&pageMode=OV&cc=US&lc=eng&cmpid=26888
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DSAX93204A
DS0X93204A
DSAX92804A
DS0X92804A
DSAX92504A
DS0X92504A
DSAX92004A
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DSAX91604A
DS0X91604A

Oscilloscopes

Infiniium 90000 X-Series High Performance Oscilloscopes

* 32 GHz true analog bandwidth

* 80 GSa/s maximum sample rate

* 2 Gpts of memory

* Industry’s lowest noise floor

* Industry’s lowest jitter measurement floor

* Over 40 analysis, protocol, and compliance applications

The Infiniium 90000 X-Series oscilloscope is the world's fastest
real-time oscilloscope

The Infiniium 90000 X-Series is the world’s fastest oscilloscope with
32 GHz of true analog bandwidth, the deepest memory depth at 2 Gpts,
the fastest sampling rate at 80 GSa/s, the lowest noise floor, and the
lowest jitter measurement floor. Whether you are designing high speed
serial busses, directly digitizing very high frequency carrier frequencies,
looking for transient measurements in high end physicists
measurements, or analyzing very complex modulation schemes; the
90000 X-Series will provide the most accurate and truest representation
of your actual signal.

The 90000 X-Series is the culmination of the last 10 years of oscilloscope
design expertise, it features seven new chips designed in Agilent’s
custom Indium Phosphide technology. While other vendors are using
DSP boosting and frequency interleaving to achieve high bandwidth
(which tradeoff higher bandwidth with higher noise and jitter), the 90000
X-Series achieves its high bandwidth through raw hardware performance,
providing superior measurement accuracy. The measurement accuracy
can ultimately mean more design margins, more signal content, or
greater insight into designs.

Specifications

* 32 GHz analog bandwidth (2 channels)
* 16 GHz analog bandwidth (4 channels)
= 80 GSa/s sample rate

* 2 Gpts of memory

* <2.2mVrms noise at 50mV/div and 32 GHz
* <500 uVat 10mV/div

* EVM rated at 1.2%

* 150 fs jitter measurement floor

* >5ENOB at 30 GHz

* >1000 wfm/s update rate

* 22 GHz edge trigger

* £0.2 db magnitude flatness to 32 GHz
* 30 GHz probing system

Ordering Information

Mainframe

DSAX93204A 32 GHz signal analyzer”
DS0X93204A 32 GHz digital signal oscilloscope
DSAX92804A 28 GHz signal analyzer”
DS0X92804A 28 GHz digital signal oscilloscope
DSAX92504A 25 GHz signal analyzer”
DS0X92504A 25 GHz digital oscilloscope
DSAX92004A 20 GHz signal analyzer”
DS0X92004A 20 GHz digital oscilloscope
DSAX91604A 16 GHz signal analyzer”
DS0X91604A 16 GHz digital oscilloscope

All models come with power cord, keyboard, mouse, stylus, calibration
cable, wrench and coax adapter.

* DSA models come with 20 Mpts memory, EZJIT, EZJIT+, noise reduction, and serial data
analysis standard

Memory

DS0X90000A-020 20 Mpts/ch memory

DS0X90000A-050 50 Mpts/ch memory

DS0X90000A-100 100 Mpts/ch memory

DS0X90000A-200 200 Mpts/ch memory

DS0X90000A-500 500 Mpts/ch memory

DS0X90000A-01G 1 Gpts/ch memory

DS0X90000A-02G 2 Gpts/ch memory

10 M memory standard, add option to increase to desired capacity.

Options

Model number Options Description
DS0X90000-A6J  ANSI 2540 compliant calibration

N5473A DS0X90000-820 DVD RW

823508 DS0X90000-805 GPIB card —interface

N4866A DS0X90000-823  PCl express card —interface

N5443A DS0X90000-0C-  Performance verification de-skew fixture
PROBES

N5470A DS0X90000-1CM Rack mount kit option

N5474A DS0X90000-801  Removable hard drive

Probes and accessories

N2803A 30 GHz probe amp

N2802A 25 GHz probe amp

N2801A 20 GHz probe amp

N2800A 16 GHz probe amp

N5439A ZIF probe head

N5445A browser (hand held) probe head
N5441A solder-in probe head

N5444A 3.5 mm/2.92 mm probe head
N5440A 450 Q ZIF tip replacement (set of b)
N5447A 250 Q ZIF tip replacement (set of 5)
N5446A browser tip replacement (set of b)
N5443A PV/deskew kit

N5442A auto probe adapter

N5447A sampling scope adapter

N5448A flexible cable set add on 2.92 mm
N5449A high impedance adapter



Application Software
Measurement, analysis and decode software packages

Infiniium 90000 X-Series High Performance Oscilloscopes (cont.)

Oscilloscopes

Model number Product number Description

N8803A DS0X90000-063 CAN/FlexRay decode

E2681A DS0X90000-002 EZJIT jitter analysis software

N5400A DS0X90000-004 EZJIT plus jitter analysis software

E2688A DS0X90000-003 High-Speed SDA and clock recovery

N5391A DS0X90000-007 1°C/SPI decode

N5415A DS0X90000-009 InfiniiScan software triggering

N5465A-001 DS0X90000-013 InfiniiSim basic signal de-embedding

N5465A-002 DS0X90000-014 InfiniiSim advanced signal de-embedding

N5461A DS0X90000-012 Infiniium serial data equalization
DS0X90000-061 MATLAB —standard digital analysis package
DS0X90000-062 MATLAB — basic digital analysis package

N8802A DS0X90000-019 MIPI D-PHY protocol

N5463A DS0X90000-017 PCI-Express protocol

N5452A DS0X90000-011 Remote programming interface

N5462A DS0X90000-015 RS-232/UART decode

N8801A DS0X90000-018 SATA/SAS protocol

N5464A DS0X90000-016 USB protocol

N5430A DS0X90000-010 User-defined function

Compliance testing and validation software packages

Model number Product number

Description

U7233A DSO0X90000A-031 DDR1 validation application
N5413A DS0X90000A-032 DDR2 validation application
U7231A DS0X90000A-033 DDR3 validation application
U7232A DS0X90000A-028 DisplayPort compliance application
N5399A DS0X90000A-023 HDMI compliance application
U7238A DS0X90000A-035 MIPI D-PHY compliance application
N5393B DS0X90000A-022 PCI Express compliance application
DS0X90000A-027 SAS compliance application
N5411B DSO0X90000A-038  SATA 6 Gb/s compliance
U7243A DS0X90000A-041 USB 3.0 compliance software
N5467A DS0X90000A-040 User defined application
U7236A DS0X90000A-036 10GBASE-T automated test application

Web Link

www.agilent.com/find/90000X-series
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DSAX93204A
DS0X93204A
DSAX92804A
DS0X92804A
DSAX92504A
DS0X92504A
DSAX92004A
DS0X92004A
DSAX91604A
DS0X91604A


http://www.home.agilent.com/upload/cmc_upload/All/clp_ID.1877137_eng.html?cmpid=26888
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86100D DCA-X Wide-Bandwidth Oscilloscopes

* Optical —transceiver design and manufacturing
* Electrical - ASIC/FPGA/IC design and characterization

* TDR/TDT/S-Parameter — serial bus design, cable, and
PCB characterization

The 86100D DCA-X wide-bandwidth sampling oscilloscope

Overview of the Infiniium DCA-X
The 86100D DCA-X can be viewed as four powerful instruments in one:

Scope mode — high-fidelity waveform
characterization

Jitter mode — precision jitter, amplitude,
and frequency analysis capability
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TDR/TDT mode — accurate time domain
reflectometry/transmission and
S-Parameter measurements

Eye/mask mode — fast transmitter
characterization using eye
diagram analysis

These modes are further complemented by the following features that
provide additional insight and analysis capability:

* De-embedding, embedding, equalizer capability
* Phase noise/jitter spectrum analysis

* Phase locked loop (PLL) analysis

* And more...

Precision measurements, more margin, and more insight

The 86100D DCA-X oscilloscope combines high analog bandwidth, low
jitter, and low noise performance to accurately characterize optical and
electrical designs from 50 Mb/s to over 80 Gb/s. The mainframe provides
the foundation for powerful insight and measurement capability, such as
de-embedding of cables and fixtures, that improve margins and allow
engineers to see the true performance of their designs.

Modular

The modular system means that the instrument can grow to meet your
needs, when you need it. There’s no need to purchase capability that you
don’t need now. The DCA-X supports a wide range of modules for testing
optical and electrical designs. Select modules to get the specific
bandwidth, filtering, and sensitivity you need. The DCA-X supports all
modules in the DCA family and is 100% backwards compatible with the
86100C mainframe.

Software

The DCA-X provides powerful analysis capability that is enabled through
licensed software options. Examples include 86100D-200 for fast and
accurate jitter analysis, and 86100D-SIM for de-embedding and/or
embedding of fixtures and cables.

Benefits
The DCA-X provides designers with a variety of benefits:
* Improved margins, differentiated products

Standards are continually moving towards faster and faster data rates in
response to market demands. As a result, data signals have shorter bit
periods and faster edge speeds. In order for digital communication
systems to approach error-free performance, engineers often employ
techniques such as emphasis and equalization, and they take great care
to minimize jitter and noise impairments on their signals.

The 86100D DCA-X is architected to provide the optimum combination of
wide-bandwidth, low noise, and low jitter so that you measure the true
performance of your design, not the scope itself.

These attributes provide industry-leading waveform fidelity that yield:
* more accurate waveform measurements

* lower jitter measurements

* improved mask margins

With the addition of Option SIM InfiniiSim-DCA, signal degradation due
to fixtures or cables can be removed, or de-embedded, providing even
more margin. Alternatively, it is also possible to simulate the signal at
the end of a fixture or cable (embedding).

Compliant Measurements

The DCA makes it easy to perform compliant measurements accurately
and quickly.

* Qver 50 built-in standards-based masks with built-in mask
margin analysis

* Optical reference receivers

* Fast, accurate, and compliant jitter measurements

Lower Cost of Test

Increased channel density and fast measurement functions and
algorithms (such as fast auto scale and extinction ratio tuning) result in
lower cost of test.

* High density channel count decreases the cost per optical channel

* Optimized algorithms for manufacturing, significantly improves
throughput — the same number of DUTs can be tested each year with
fewer instruments

Faster Time to Market

Start making meaningful measurements more quickly and get your
product to market faster. The DCA-X user interface has been designed so
that even novice users can become proficient scope users very quickly.

* Single keystroke mode buttons quickly configure standards-based
measurements

* Context sensitive follow-me help
 Customizable displays
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Upgradeable, Backwards Compatible

The modular architecture of the 86100D means that the instrument can
grow to meet your needs, as your needs evolve. There's no need to
purchase capability that you don't need now.

° Modular — easily upgrade your system as your needs change
* Supports all 86100/83480 Series modules ever shipped
* 100% backwards compatible with the 86100C mainframe

Specifications

System configuration

The 86100D DCA-X is a modular platform. It consists of a mainframe,
mainframe software, and plug-in modules.

Mainframe

The 86100D is the mainframe — it is the foundation on which this
powerful platform is built.

86100D hardware options
Trigger Option
* Option STR — standard trigger
- For basic eye diagram measurements
* Option ETR —enhanced trigger
* For pattern waveform and more advanced measurements such
as jitter analysis. Option ETR increases trigger bandwidth to
> 13 GHz and adds pattern and module trigger capability
- A Standard unit may be upgraded later by ordering 86100DU-ETR
GPIB Option
* Option GPI - GPIB card, factory installed
* Option GPN —no GPIB card interface
To add a GPIB card later, order Agilent part number 82351A or contact
your local Agilent service center.
Hard Drive Option
* Option 090 — removable hard drive
* Option 092 —fixed internal hard drive (default)

Mainframe software

Oscilloscopes

86100D
86100D-061/062 MATLAB basic/standard package (requires

Option 201): analyze and visualize oscilloscope signals, automate
measurements, and design and apply your own filters using the
analysis power of MATLAB software

86100D-200 jitter analysis software (requires Option ETR): accurately
analyze jitter, including decomposition of jitter into its constituent
components

86100D-201 advanced waveform analysis software: generates ultra-
deep memory waveform files, supports real-time MATLAB analysis,
and integrates a built-in linear feed-forward equalizer (LFE)
86100D-202 enhanced impedance and S-Parameter software:
provides real-time S-Parameter measurements at the touch of

one button

86100D-300 amplitude analysis/RIN/Q-factor (requires Options ETR
and 200): extends jitter mode into the amplitude domain and helps
you to quickly determine the root cause for eye closure

86100D-SIM InfiniiSim-DCA software: de-embedding, embedding and
virtual probing capabilities that help characterize high-speed digital
designs more thoroughly and with improved margins

86100DU-400 PLL and jitter spectrum software: characterize phase
locked loops (PLL) using FREE 86100CU-400 software

86100DU-401 advanced EYE analysis software: performs compliant
jitter measurements on long patterns, such as PRBS31 or live traffic,
and performs BER-contour mask testing on high-speed digital designs
N1010A FlexDCA: provides oscilloscope eye/mask, and jitter mode
measurement capabilities on your PC

N1010A controls an 86100C/D via a LAN connection, or it can also
operate in an offline mode using saved waveforms or the built-in
waveform simulator
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£/ 86100D DCA-X Wide-Bandwidth Oscilloscopes (cont.)

86100D

Ordering Information

Modules

The mainframe is equipped with plug-in modules that are selected based
on your application need. Below is summary of available modules. For
detailed specifications, refer to www.agilent.com/find/86100D.

Filtered data rates
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86105C 1002 1 1 750-1650 8.5 20 625 20
200 1 1 750-1650 8.5 20 625 -16
3002 1 1 750-1650 8.5 20 625 -16
86105D° 11 750-1650 20 3% 625 -12
86115D° 002 2 O 750-1650 20 625 -12
0045 4 0 750-1650 20 625 -1
86116C* 025 1 1 13001620 45 80 9 -10
86116C* 040 1 1 1300-1620 65 80 9 -5
54754A 0 2 N/A 18
86108%* 0 2 N/A 32
86112A 0 2 N/A 20
86117A 0 2 N/A 50
86118A 0 2 N/A 70

' Module has receptacle to supply power for external probe
2 Pick any 4 rates (155 Mb/s to 6.25 Gb/s)

3 This module is not compatible with the 86100A and 86100B digital communication analyzer (DCA) mainframes. If you would like to upgrade older DCA’s contact Agilent Technologies and ask

for current trade-in deals
* The 86108A uses all module slots
5 4 optical input ports are switched internally to 2 optical-to-electrical (O/E) converters

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 indicated data rates:
83496B 50 Mb/s to 7.1 Gb/s clock recovery module. This module is not
compatible with the 86100A and 86100B DCA mainframes. If you want
to upgrade older DCAs, contact Agilent Technologies and ask for
current trade-in deals.
83496B-100 single-ended and differential electrical with integrated
signal taps
83496B-101 single-mode (1250 to 1620 nm) and multimode
(780 to 1330 nm) optical. Integrated signal taps. Single-ended or
differential electrical inputs (no signal taps)
83496B-200 increase operating range to 50 Mb/s to 13.5 Gb/s
83496BU-200 upgrade data rate 0.05 Gb/s to 13.5 Gb/s
83496B-201 shift operating range to 7.1 to 13.5 Gb/s
83496BU-201 upgrade shift operating range to 7.1 to 13.5 Gb/s
83496B-300 add tunable loop bandwidth “golden PLL" capability
83496BU-300 upgrade adjustable loop bandwidth

Probes and accessories

Passive probes

Passive probes are commonly used when performing TDR/TDT and
S-Parameter measurements.

N1020A 6 GHz single-ended probe and positioner

N1021B 18 GHz differential probe kit

54006A 6 GHz passive divider probe kit

Active probes
The DCA Series oscilloscopes are designed to work with all Agilent
InfiniiMax probing systems. InfiniiMax probes interface to DCA modules
using the appropriate probe adapter (see below). Probe power is
supplied by the DCA module itself (a probe power connector(s) is
available on some modules) or an 1143A external power supply.
* InfiniiMax | active probes (1.5 to 7 GHz)
www.agilent.com/find/ InfiniiMax
- requires N1022A probe adapter to interface to the DCA
* InfiniiMax Il active probes (10 to 13 GHz)
www.agilent.com/find/InfiniiMax2
- requires N1022A probe adapter to interface to the DCA
* InfiniiMax Ill active probes (16 to 30GHz)
www.agilent.com/find/InfiniiMax3
- requires N5477A probe adapter to interface to the DCA

Probe adapters
N1022A adapts 113x/115x/116x active probes to the 86100x DCA Series
N5477A adapts the InfiniiMax Ill probing system to the 86100x DCA Series

Accessories

A wide variety of accessories, such as cable adapters and fixtures, are
available for the 86100D DCA-X. For a complete listing refer to the
86100D brochure (5990-5822EN) and 86100D technical specifications
(5990-5824EN).

www.agilent.com/find/86100D
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Oscilloscope Probes and Accessories

Choosing the Right Probe [BEI]

General Purpose Passive Probes

Oscilloscope 10:1 100:1 1000:1 1:1 Low Z Active single ended Active differential Current
DS01000A N2862A, 10076B  N2771A  10070C — — N2791A, N2792A, 1146A, N2780/1/2/3A7
N2863A N2793A, N2891A
DS05000A N2863A, 10076B  N2771A  10070C, N2874A, 1156A, 1144A°% 1145A%,  1130A%, 1141A% N279xA,  1146A, 1147A,
N2873A N2870A  N2876A  N2795A N2891A N2780/1/2/3A7
MS0/DS06000, 10073D  10076B  N2771A  10070C — 1156A, 1144A%, 1145A°%, 11305 1141A%, N2790A,  1146A, 1147A
MS0/DS07000 N2795A, N2796A N2791A, N2792A, N2780/1/2/3A7
(300 MHz -1 GHz) N2793A, N2891A
MS0/DS06000, 10074C, 10076B  N2771A 10070C — N2795A (for 7000 N2791A, 1141A%3, 1146A, N2780/1/2/3A7
MS0/DS07000 N2871A 100 MHz) N2792A, N2793A,
(100 MHz) N2891A
Infiniium DSO/MS09000 N2873A 10076B  N2771A  N2870A  N2874A, 1156A, 1157A, 1158A, 1130A, 1131A, 1132A, 1146A, 1147A,
N2876A  N2795A N279xA, N2891A N2870/1/2/3A"
Infiniium N2873A  10076B  N2771A  N2870A  N2874A, 1152A,1145A3, 1156A 1153A2% N2791A, 1146A, 1147A,
54810/15/20/25A N2876A N2792A, N2793A, N2780/1/2/3A
N2891A
Infiniium 10073D, 10076B  N2771A  N2870A  N2874A, 1156A, 1145A% 1153A2, 1130A%, N279xA, 1146A, 1147A,
54830/31/32/33B/D, N2873A N2876A N2891A N2780/1/2/3A7
8000 Series
Infiniium 54835A, N2873A  10076B  N2771A  1162A N2874A, 1152A% 1145A3%,1156A  1153A2% N2792A, 1146A, 1147A,
54845A/B, 54846A/B N2876A N2793A, 1130/32A8, N2780/1/2/3A
N2891A, N2791A
54751/52A/B — — — — 54006A  54701A%*54701A% 1141A° —
54711/12/21/22A
54714/15A/13B N2873A, 10076B  N2771A  N2870A, N2874A, 1144A°% 1145A%,54701A% 1141A3 —
10073D 10070C  N2876A
54645A/D 10074C, 10076B  N2771A 10070C — 1144A%3,1145A2° 1141A%3, N2791A, 1146A, N2780/1/2/3A7
N2871A N2792A, N2793A,
N2891A
54621A/D 10074C, 10076B  N2771A  10070C, — 1144A%, 1145A° 1141A%3, N279xA, 1146A, N2774A°
54622A/D/24A N2871A N2870A N2891A
54641A/D, 54642A/D 10073D  10076B  N2771A  10070C — 1144A°%, 1145A° N2791A, N2792A, 1146A, N2780/1/2/3A7
N2793A, 1141A, N2891A
54615/16B/16C 10073D, 10076B  N2771A  10070C,  N2874A, 1144A°% 1145A°% 1141A%, N2791A 1146A, N2780/1/2/3A7
N2873A N2870A  N2876A
54610A/B 10073D, 10076B  N2771A  10070C, N2874A, 1144A% 1145A° 1141A3%, N2791A 1146A, N2780/1/2/3A7
N2873A N2870A  N2876A

! Must remove pogo pin and configure scope for probe manually
% Use with 50 ohm termination adapter

% Requires the 1142A probe power supply
* Requires the 1143A probe offset and power module
° Requires N2775A power supply
® Requires one or more InfiniiMax probe heads or connectivity kit per amplifier
7 Requires N2779A power supply

Web Link

www.agilent.com/find/scope_probes

10073D
10070C
10074C
10076A
N2862A
N2863A

N2874A to
N2876A

1146A
1147A
10076A
10077A
54006A
N2771A

N2779A to
N2783A

1141A
1142A
1153A

1130A to
1132A

1134A

1142A to
1145A

1156A to
1158A

1168A
1169A
E2669A
N2795A
N2796A

3 am
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) passiveProbes

10073D/74D passive probes

10070 Passive Probe Family

The 10070 family of rugged, general purpose probes are designed to
operate with the InfiniiVision and 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 adjustment tool,
and one ground lead.

See page 42 for compatible SMT probing kits.

N287xA Passive Probe Family

The N2870A Series passive probes offer DC to 35, 200, 350, 500 MHz and
1.5 GHz bandwidths and various attenuation factors to address a wide
range of measurement needs. For general purpose probing, you can use
the N2873A 500 MHz model, which provides superior 10 MQ input
resistance, 9.5 pF of low input capacitance and low-inductance ground
connection. This keeps probe loading low enough to achieve high signal
integrity measurements. The 1.5 GHz passive probe offers even lower
input capacitance for measuring faster edges more accurately, making it
a low-cost alternative to an active probe.

The compact design with a 2.5 mm probe tip diameter provides better
visibility to the circuit under test than conventional 5 or 3.5 mm probe
tips. This makes it easier to probe today’s fine pitched space ICs and
components. In addition, the replaceable probe tip is spring loaded,
keeping it from slipping off the device you are probing.

All N2870A Series probes come with the probe ID readout feature,
allowing the probe to be automatically recognized when connected to
most Agilent oscilloscopes.

N2862/63A Low-cost Passive Probe Family

The Agilent N2862A and N2863A low-cost passive probes provide a 10:1
attenuation and features a high input resistance of 10 Mohm. The probes
can be adjusted for low-frequency compensation and high-frequency
compensation. The probes are compatible with wide range of
oscilloscopes and provide a high quality probing solution at affordable
prices.

Available accessories for N2862A/63A probe: 0960-2900 retractable
hook tip for N2862A/63A

N287xA family of passive probes and accessories

N2862/63A low-cost passive probe

Accessories for N287xA Passive Probes

N2877A Deluxe Accessory Kit

The N2877A deluxe accessory kit contains various probe tip accessories,
ground leads, probe tip adapter, IC clips and 2-leg probe positioner
(N2786A) allowing the N2870A Series passive probes to access signals
and components that are difficult to probe.

N2878A General Purpose Accessory Kit

The N2878A general purpose accessory kit offers the most commonly
used accessories for N2870A Series passive probes including IC caps,
insulating cap, protection cap, ground spring, ground blade, replacement
probe tips, copper pads, sprung hook, BNC adapter, 15 cm ground lead
and color coded rings. Order this general purpose accessory kit if you
need spare parts for the standard accessories supplied with the N2870A
Series passive probe.

N2879A Fine Pitch Accessory Kit

The N2879A fine pitch accessory kit offers the ideal set of accessories
needed for probing fine pitch ICs and components with N2870A Series
passive probes. The kit includes IC caps, insulating cap, protection cap,
ground spring, ground blade, replacement probe tips, dual-lead adapters,
hook tip adapter, PCB adapters, IC clips, SMD clips and 2-leg probe
positioner (N2786A).

N2885A PCB Adapter Kit

The N2885A PCB adapter kit is designed to solder into a printed circuit
board (PCB) as test points to minimize ground inductance and maximize
signal fidelity. The recommended layout is shown in the user’s manual
that accompanied the N2870A Series passive probes (Agilent literature
number: N2876-97000).

The PCB socket is compatible with hand soldering and reflow processes.
After soldering the socket - both the signal contact and ground contact —
to the board, simply insert the probe. The PCB adapter is compatible
with either rigid or spring-loaded probe tip of the N2870A Series
passive probe.
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Passive Probes (cont.) EEJj

Specifications 10073D
— — - - 10070C
Model Length Division ratio Circuit loading Typical scope bandwidth  Compensates 10074C
(1 MQ scope input) oscilloscope input 10076A
10070D 15m 1:1 1 MQ; 70 pF 20 MHz High impedance N2862A
10073D 15m 10:1 2.2MQ; 12 pF 500 MHz 1MQ; 6to 15 pF N2863A
10074D 15m 10:1 10 MQ; 15 pF 150 MHz 1MQ;9to 17 pF N2874A
100768 1.8m 100:1 66.7 MQ; 3 pF 250 MHz 1 MQ; 7 to 20 pF N2875A
N2862A 1.2m 10:1 10 MQ; 12 pF 150 MHz 530 pF N2876A
N2863A 1.2m 10:1 10 MQ; 12 pF 300 MHz 5-30 pF
Characteristics
Model Bandwidth Attenuation ratio InputC InputR Max input voltage Scope input Scope comp
(scope + probe) coupling range
N2870A 35 MHz 1:1 39 pF 1MQ 55V CATII 1MQ —
(+oscilloscope)
N2871A 200 MHz 10:1 9.5 pF 10 MQ 400V CAT I, 1MQ 10-25pF
300V CATII
N2872A 350 MHz 10:1 9.5 pF 10 MQ 400V CAT |, 1MQ 1025 pF
300V CATII
N2873A 500 MHz 10:1 9.5 pF 10 MQ 400V CAT |, 1MQ 1025 pF
300V CATII
N2874A 1.5 GHz 10:1 1.8 pF 500 O 8.5V CATI 500 —
N2875A 500 MHz 20:1 5.6 pF 20 MQ 400V CAT |, 1MQ 7-20pF
300V CATII
N2876A 1.5 GHz 100:1 2.2 pF 5kQ 21V CATI 500 —

Ordering Information
5081-7705 probe tip to BNC (m) adapter i Jfind/ . b
5081-7690 replacement parts accessory kit www.agilent.com/find/passiveprobes

10072A SMT probe accessory kit

5081-7697 retractable hook tip for 1007x passive probes 3 s

10075A 0.5 mm IC probing kit

Other accessories

10100C BNC 50 Q feedthrough
11094B BNC 75 Q feedthrough
10240B BNC AC blocking capacitor

N287xA family replacement parts and accessory kits
0960-2905 sprung hook adapter 2.5 mm for N2870A, 71A, 72A, 73A, 75A
0960-2906 ground lead 15 cm for N287xA Series probes
0960-2907 short spring hook 2.5 mm for N2874A and

N2876A 1.5 GHz passive probe

0960-2908 10 self-adhesive copper-pads 2 X 2 cm for

N287xA Series probes

0960-2898 dual lead-adapter for N2870A Series probes

N2877A deluxe accessory kit for N287xA passive probe

N2878A general purpose accessory kit for N287xA passive probe
N2879A fine pitch accessory kit for N287xA passive probe
N2885A PCB socket adapter kit for N287xA passive probe
N2862/63B probe replacement part

0960-2990 retractable hook tip for N2862/63A

Fine pitch IC probing accessories

E2613B wedge probe adapter, 0.5 mm, 3-signal, gty 2

E2614A wedge probe adapter, 0.5 mm, 8-signal, gty 1

E2615B wedge probe adapter, 0.65 mm, 3-signal, qty 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 for surface SMT parts with lead,
spacings of 0.5 mm (0.020 in) to 0.8 mm (0.032 in), qty 4


http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1659288&nid=-34025.0.00&id=1659288#_128&cmpid=26888
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1156A

1155A Low Mass Active Probe for
Surface-Mount Devices

The two-channel 1155A low mass active probe for Infiniium oscilloscopes
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) and includes a versatile set
of accessories: a 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 42 for
more information.

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 geometries in
hard-to-reach areas on the DUT. These probes were designed specifically
for the Infiniium or InfiniiVision 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 connect 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 1156/57/58A probes
optimize performance to make your job easier.

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 oscilloscopes.

These oscilloscopes provide power for two channels of active probing. If
four channels of probing are needed, a special one-input, two-output
adapter is available (p/n 01144-61604). Two adapters are needed for four
channels of probing. If the 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 provide
power for two channels of active probing.

Single-ended Active Probes

1145A

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 provided and
when used in conjunction with the Wedge, the 1145A provides a hands-
free solution for probing 0.5 mm and 0.65 mm IC packages. See page 42
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.

Ordering Information

N2795A 1 GHz active probes

N2796A 2 GHz active probes

1142A power supply for 1141A, 1144A and 1145A
1143A probe offset and power module for 54701A
1144A 800 MHz active probe

1145A 2-channel, 750 MHz active probe

1156A 1.5 GHz active probe

1157A 2.5 GHz active probe

1158A 4 GHz active probe

Web Link

www.agilent.com/find/activeprobes
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Differential Probes

N2791A N2891
N
I % =
EERES
N2792A N2793A

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 minimize 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.

N2790A/91A and N2891A High Voltage
Differential Probes

Use N2790A, N2791A or N2891A high voltage differential probe to make
safe and accurate floating measurements where neither point of the
measurement is at earth ground with an oscilloscope.

Each probe offers user selectable attenuation settings allowing it to be
used for a broad range of applications. The probe comes with probe tip
accessories for use with small and large components in tight spaces.
The N2791A and N2891A are compatible with any oscilloscope with
1 Mohm BNC input. The N2791A and N2891A probe power is supplied by
included 4x AA batteries or USB host port of the scope or PC via a
supplied USB power cable. The N2790A is compatible with the Agilent’s
AutoProbe interface where the probe power is supplied by the Agilent
oscilloscope’s probe interface.

Characteristics for N2790A, N2791A and N2891A
Differential Probes

N2790A N2791A N2891A
Bandwidth 100 MHz 25 MHz 70 MHz
Attenuation ratio  50:1 / 500:1 10:1/100:1 100:1 /1000:1
CMRR —80 dB at 50/60 Hz —80 dB at 50/60 Hz —80 dB at 50/60 Hz

-50 dB at 1 kHz —40dBat1MHz  —60dB at 20 kHz

-50 dB at 1 MHz
Max inputvoltage +1000V (CATII)  +700V at100:1 +7000 V at 1000:1
to ground +600 V (CAT Ill) +70V at10:1 +700V at 100:1
Max inputvoltage +1400V at500:1 +700V at100:1 +7000 V at 1000:1
between two inputs 140V at 50:1 +70Vat10:1 +700V at 100:1

Characteristics for 1141A Differential Probe

1141A/1153A

Bandwidth 200 MHz
Attenuation ratio with attenuator 10:1 and 100:1
High CMRR 3000:1 at 1-MHz

10:1 at 100-MHz

200 Vdc + peak AC (probe alone)
500 Vdc + peak AC (with attenuator)

Max input voltage

N2792A 200 MHz and N2793A 800 MHz general purpose differential probe
The N2792A (200 MHz) and N2793A (800 MHz) provide the superior
general-purpose differential signal measurements required for today’s
high-speed power measurements, vehicle bus measurements and digital
system designs.

The N2792A and N2793A probes offer a 10:1 attenuation setting and
high input resistance and low input capacitance to minimize circuit
loading. Both probes are compatible with any oscilloscopes with 50 ohm
BNC input. The probe can be powered by any USB port on a scope or
computer, or by an internal battery.

Characteristics for N2792A and N2793A differential probes

N2792A N2793A
Bandwidth 200 MHz 800 MHz
Attenuation ratio 10:1 10:1
CMRR —80dB at50/60 Hz  —60 dB at50/60 Hz
—50 dB at 10 MHz —15dB at 500 MHz
Max input voltage to ground 60V 40V
Max input voltage +20V +15V

between two inputs

Ordering Information

1141A 200 MHz differential probe

1142A power supply for 1141A/1144A/1145A

N2790A 100 MHz, 1.4 kV differential probe with AutoProbe interface
N2791A 25 MHz, 700 V differential probe

N2792A 200 MHz, 20 V differential probe

N2793A 800 MHz, 15 V differential probe

N2891A 70 MHz, 7,000 V differential probe

www.agilent.com/find/differential
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LI High-Performance InfiniiMax Probes
N2803A * InfiniiMax single-ended/ differential
N2802A probe systems provide 1.5 to 30 GHz of
N2801A bandwidth, delivering unrivaled p
N2800A performance and real-world usability. ﬁ
N5445A Infiniium oscilloscopes, combined with &
N5439A the InfiniiMax probes make up the K4
N5444A easiest-to-use and highest performance y
N5241A probing system available for high-speed
N5425A digital design.
1130A
1131A
1132A
1134A
1168A
1 1 69A (TS .4;’ s
InfiniiMax Il probing system InfiniiMax Il probing system with accessories
Specifications
InfiniiMax Ill probing system — probe amplifiers
N2803A N2802A N2801A N2800A
Bandwidth 30 GHz 25 GHz 20 GHz 16 GHz
Recommended DS0/DSAX92804A DS0/DSAX92504A DS0/DSAX92504A DS0/DSAX92004A DS0/DSAX91604A
oscilloscope DSO0/DSAX93204A
Attenuation 3:1 (with 200 ohm ZIF tip and head), 6:1 (with all other InfiniiMax IIl probe heads)
Dynamic range Upto 2.5 Vpp
Noise referred to input 2 mV (with 200 ohm ZIF tip and head), 4 mV (with all other InfiniiMax IIl probe head)
InfiniiMax Il probing system — probe heads
N5445A N5439A N5444A N5441A
Bandwidth 30 GHz 28 GHz 28 GHz 16 GHz
- 3 Description Hi-BW Hi-BW Hi-BW Hi-BW
browser head ZIF probe head 2.92 mm/3.5 mm/SMA solder-in
Notes Order N5476A for Order N5440A (450 ohm) or Order N5448A 2.92 mm head
replacement tips N5447A (200 ohm) ZIF tips flex cable
InfiniiMax | & Il probing system — probe amplifiers
1169A 1168A 1134A 1132A 1131A 1130A
BW Spec 12-13 GHz 10 GHz 7 GHz 5 GHz 3.5 GHz 1.5 GHz
Recommended DS081304B DS081004B DS080604B DS080404B DS080304B DS080204B
oscilloscope DS081204B DS080804B DS080204B
Attenuation 3.45:1 3.45:1 10:1 10:1 10:1 10:1
Dynamic range 3.3Vp-p 3.3Vp-p 5Vp-p 5Vp-p 5Vp-p 5Vp-p
Noise referred to input 2.5mVrms 2.5mVrms 3.0mVrms 3.0 mVrms 3.0mVrms 3.0 mVrms
InfiniiMax | & Il probing systems with probe heads
N5380A N5381A  N5382A  N5425A/ N5425A/ N2884A  E2675A E2676A E2677A E2678A E2679A E2695A
N5426A N5451A
Typ BW 13 GHz 13 GHz 13 GHz 13 GHz 9.9 GHz 13 GHz 6 GHz 12 GHz 12 GHz 6 GHz 8 GHz
Description  Hi-BW Hi-BW Hi-BW Hi-BW Long wired Fine-wire Differential Single- Differential Differential Single- Differential
differential ~ differential differential differential ZIF solder- probingtip browser  ended solder-in  socket ended SMA
SMA solder-in  browser  ZIF solder- in for wafer browser solder-in
in probing
Diff 0.21 pF 0.21 pF 0.33 pF 0.33 pF 0.32 pF 0.67 pF 0.27 pF 0.34 pF 0.50 pF
capacitance
Other InfiniiMax | & Il probe accessories
N5450A N2880A N2881A

Description

InfiniiMax extreme temperature extension
cable (allows for probing in temperatures

ranging from —55 to 150 °C)

InfiniiMax in-line attenuator kit (pairs of
6 dB, 12 dB and 20 dB attenuators in a kit)

InfiniiMax DC blocking caps (a pair of 30 Vdc
blocking caps)

Refer to the InfiniiMax 1l probing system data sheet (literature number 5990-5653EN) for more details on the InfiniiMax Ill probing system

www.agilent.com/find/infiniimax
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High-Voltage, Passive Resistive Divider and Current Probes

Current probes

* AC/DC current measurements up to
100 MHz, 500 A

* Ideal for making accurate AC, DC
and impulse current measurements

* Powered by external power supply,
battery or AutoProbe interface

High-voltage passive probes

* High-voltage measurement up to
30 kv DC + peak AC

* Compatible with any scope with
1 Mohm BNC input

Compatible with any oscilloscope with a high-impedance BNC input, the N2780A Series
current probes offer an accurate and reliable solution for measuring DC and AC currents

10076A 100:1 High-Voltage Probe

The 10076A 4 kV 100:1 passive probe gives you the voltage and
bandwidth you need for making high-voltage measurements. Its compact
design makes it easier to probe today’s small power electronics
components and its durable construction means it can withstand rough
handling. 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.

54006A 6-GHz Passive Divider Probe

The low 0.25 pF input capacitance and sophisticated ground design of
the 54006A probe lets you probe multi-GHz systems with minimal loading
of the circuit under test. The small size of this probe also allows you to
access very small components. The 54006A is supplied with 10:1, 500 Q,
and 20:1, 1 kQ resistive dividers.

N2771A 1000:1 High-Voltage Probe

The N2771A 1000:1 high voltage probe measures 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 superior
protection. The ground lead is fed through the body of the probe and
protrudes behind the safety barrier, keeping the ground connection away
from the high voltage.

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 harmonics.

This probe permits accurate display and measurement of currents from
100 mA to 100 A rms, DC to 100 kHz without breaking into the circuit.
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. 1 mV/10 mA range;
output signal: 100 mV/A AC/DC. Working voltage: 660 V max., battery:
9 V alkaline.

10076B 100:1 high-voltage probe

N2771A
1000:1 high-
voltage probe

54006A 6-GHz passive divider probe

1147A 50 MHz
current probe

1146A oscilloscope AC/DC current probe

Hybrid Technology for AC and DC Measurements

Using hybrid technology that includes a Hall-effect sensor and an AC
current transformer, the probes provide accurate measurement of DC or
AC currents up to 500 Arms peak (for model N2780A) or DC — 100 MHz
(for model N2783A), without breaking into the circuit. Using split core
construction, the probe easily clips on and off of a conductor.

Wide Range of Applications

The current probes feature broad measurement ranges (up to 500 A), flat
frequency response, low noise and low insertion loss making them ideal
for measuring steady state or transient current of motor drives, switching
power supplies, inverters, controllers, sensors, disk drives, LCD displays,
electronic ballasts and amplifiers. The high signal-to-noise ratio of the
N2782A and N2783A makes them ideal for making low-level current
measurements in milliamphere ranges.

Accurate Current Measurement

A built-in DEMAG (demagnetize) function allows the removal of any
residual magnetism that has built up in the magnetic core due to power
on/off switching or excessive input current. In addition, voltage offset or
temperature drift on the probe can be easily corrected by using the zero
adjustment control.

1147A 50 MHz Current Probe

The Agilent 1147A is a wide bandwidth, active current probe for Infiniium
or InfiniiVision Series oscilloscopes with AutoProbe interface. The probe
features flat bandwidth (DC —50 MHz), low noise (< 2.5 mA rms) and low
circuit insertion loss. The 1147A is ideal for capturing transient current
signals such as those found in motor controllers, in switching power
supplies, inverters and current amplifiers driving inductive loads.

Ordering Information

N2780A 2 MHz/500 A AC/DC current probe

N2781A 10 MHz/150 A AC/DC current probe

N2782A 50 MHz/50 A AC/DC current probe

N2783A 100 MHz/50 A AC/DC current probe

N2779A 3-channel power supply for N2780A Series current probes
1146A 100-kHz AC/DC current probe

1147A 50 MHz/15 A AC/DC current probe with AutoProbe interface
10076A 100:1 high voltage probe

10077A accessory kit for 10076A

54006A 6-GHz passive divider probe

N2771A 1000:1 high voltage probe

www.agilent.com/find/currentprobes

M

1146A
1147A
10076A
10077A
54006A
N2771A

N2779A to
N2783A
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LY Surface-Mount Probing Accessories and Probe Positioners

N2784A to
N2787A

10072A
E2613A
E2613B
E2614A
E2615A
E2615B
E2616A
E2643A
E2644A

Oscilloscope Probing and 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

Atone 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 adjacent IC
pins. The flexible conductors conform to the size and shape of each leg
to ensure tight contact. Then simply connect 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 redundant
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.

/A- -
AV

h W

Lo __ _
10467-68701 10467-68701
0.5 mmIC clips 0.5mm C clips
0.5 mm IC Clips

These IC clips are the smallest in the industry to date and are suitable 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).

10075A and 10467-68701 0.5 mm IC Clip Accessory Kit

The 10075A includes four 0.5 mm 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.

Probe positioners

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.

The 10072A includes 10 SMT lead clips that adapt the 10070A family of
low-cost probes to fine-pitch devices.

N2784A and N2785A Quick XY Probe Positioners

The N2784A and N2785A probe positioners provide quick and stable X-Y
positioning to PC boards and devices that require hands-free probing.

Unlike other probe positioners that require multiple adjustments to lock
into position, these need only a “lift and drop” motion to position in
place. The weight stabilization technique used in the probe holder keeps
constant pressure at the probing point so the probe tip stays in position
even when the target board is bumped.

The N2784A and N2785A are compatible with most Agilent scope
probes, including InfiniiMax single-ended or differential browsers. They
are also compatible with probes manufactured by other vendors. The
N2784A comes with a single-positioning arm while the N2785A comes
with two positioning arms.

Low-Cost Two-Legged Positioner — N2786A

The N2786A is a low-cost, easy-to-use XY axis probe holder for general
purpose probing applications. The two-legged positioner is easy-to-use
without controls to position it in place. This positioner has three different
sized apertures into which various sized probes can be placed. All of
Agilent’s 2.5 mm and 5 mm passive probes such as 10073C, N2862A,
1165A etc. and most other passive probes in the market can be used
with the N2786A positioner.

3D Positioner — N2787A

The N2787A is a 3D probe positioner with a flexible, articulating arm that
can be quickly positioned in a wide variety of configurations. It also
allows fine-adjustment to the probe location to obtain stable contact.
This universal probe holder fits most Agilent passive and active probes,
including InfiniiMax single-ended or differential browsers.

Ordering Information

E2613A wedge probe adapter, 0.5 mm 3-signal, gty 1
E2613B wedge probe adapter, 0.5 mm 3-signal, qty 2
E2614A wedge probe adapter, 0.5 mm 8-signal, gty 1
E2615A wedge probe adapter, 0.65 mm 3-signal, gty 1
E2615B wedge probe adapter, 0.65 mm 3-signal, qty 2
E2616A wedge probe adapter, 0.65 mm 8-signal, gty 1
E2643A wedge probe adapter, 0.5 mm 16-signal, qty 1
E2644A wedge probe adapter, 0.65 mm 16-signal, qty 1
10467-68701 0.5 mm IC clips, qty 4

10072A SMT probe accessory kit

N2784A 1-positioning arm probe positioner
N2785A 2-positioning arm probe positioner
N2786A 2-legged probe positioner

N2787A 3D probe positioner

www.agilent.com/find/probe_positioners
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* More than 65 powerful B 5000
application software ki Series
packages % 6000

* Application expertise W N Series
because Agilent engineers . ég(rliglz
participate in key industry i 9000
standards bodies ol L. Series

* Automated setup and one- 90000A
button compliance testing for Series
more than 25 applications 90000

X-Series

Specifications

Area Partnumber Name Description

Compliance  U7236A 10GBASE-T Ethernet compliance Fast and accurate way to verify and debug 10GBASE-T Ethernet designs on
Infiniium oscilloscopes

Compliance  U7233A DDR compliance Solution supporting the latest DDR1 specification for Infiniium oscilloscopes

Compliance  N5413B DDR2 and LPDDR2 compliance Solution for clock and data characterization for Infiniium oscilloscopes

Compliance  N5413A DDR2 compliance Solution supporting the latest DDR2 specification for Infiniium oscilloscopes

Compliance  U7232A DDR3 compliance Solution supporting the latest DDR3 specification for Infiniium oscilloscopes

Compliance ~ N5394A DVI compliance Solution supporting the latest DVI specification for Infiniium oscilloscopes

Compliance  N5392A
Compliance ~ N5410A
Compliance  N5409A

Ethernet compliance Solution supporting the latest Ethernet specification for Infiniium oscilloscopes

Fibre channel compliance Solution supporting the latest Fibre-Channel specification for Infiniilum oscilloscopes

Fully buffered DIMM compliance Solution supporting the latest FB-DIMM specification for Infiniium oscilloscopes

Compliance  N5399B HDMI compliance Solution supporting the latest HDMI for Infiniium oscilloscopes
Compliance  N5399A HDMI compliance Solution supporting the latest HDMI specification for Infiniium oscilloscopes
Compliance  U7238A MIPI D-PHY compliance test software  Solution supporting the latest MIPI D-PHY specification for Infiniium oscilloscopes
Compliance  N5393B PCI Express compliance Solution supporting the latest PCl Express specification for Infiniium oscilloscopes
Compliance  N5412A SAS compliance Compliance application for Serial attached SCSI (SAS)
Compliance  N5411A SATA compliance Solution supporting the latest SATA specification for Infiniium oscilloscopes
Compliance  U7239A Ultra-Wideband compliance MB-0FDM ultra wideband (UWB) physical layer (PHY) validation and compliance software for
Infiniium Series oscilloscopes
Compliance ~ N5416A USB 2.0 compliance Solution supporting the latest USB 2.0 specification for Infiniium oscilloscopes
Compliance  U7243A USB 3.0 compliance Solution supporting the latest USB 3.0 specification for Infiniium oscilloscopes
Compliance  N5431A XAUI compliance Solution supporting XAUI and 10GBASE-CX4 for Infiniium oscilloscopes
Protocol N8803A CAN, LIN and FlexRay protocol CAN, LIN and FlexRay physical layer conformance test package for Infiniium 90000
triggering and decode oscilloscopes
Protocol N8803B CAN, LIN and FlexRay protocol CAN, LIN and FlexRay physical layer conformance test package for Infiniium 9000 oscilloscopes
triggering and decode
Protocol N5391B 12C and SPI protocol triggering 12C and SPI protocol analysis application for Infiniilum 9000 oscilloscopes
and decode
Protocol N8817A JTAG protocol decode JTAG (IEEE 1149.1) protocol decode for Infiniium oscilloscopes
Protocol N8802A MIPI D-Phy protocol trigger and decode  MIPI D-Phy protocol analysis application for Infiniium oscilloscopes
Protocol N5463B PCI Express protocol triggering PCI Express protocol analysis application for Infiniium 9000 oscilloscopes
and decode
Protocol N5463A PCI Express protocol triggering PCI Express protocol analysis application for Infiniium 90000 oscilloscopes
and decode
Protocol N5462B RS-232/UART protocol triggering RS-232 protocol analysis application for Infiniilum 9000 oscilloscopes
and decode
Protocol N5462A 2{8-232/UART protocol triggering and RS-232 protocol analysis application for Infiniilum 90000 oscilloscopes
ecode
Protocol N8803A SATA protocol trigger and decode SATA protocol analysis application for Infiniium oscilloscopes
Protocol N5464B USB protocol triggering and decode USB protocol analysis application for Infiniium 9000 oscilloscopes
Protocol N5464A USB protocol triggering and decode USB protocol analysis application for Infiniilum 90000 oscilloscopes
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Application Software (cont.)

Serial N5424A CAN/LIN option Hardware enabled trigger and decode of CAN/LIN
Serial N5432C FlexRay triggering and decode FlexRay physical layer conformance test package for InfiniiVision oscilloscopes
Serial N5384A High-speed serial data analysis Serial data analysis to validate signal integrity for Infiniium oscilloscopes
Serial N5391A 12C and SPI protocol triggering Hardware enabled trigger and decode of I?C and SPI for 90000 oscilloscopes
and decode
Serial N5468A 1S triggering and decode 1S physical layer conformance test package for InfiniiVision oscilloscopes
Serial N5469A MIL-STD 1553 tiggering and decode MIL-STD 1553 physical layer conformance test package for InfiniiVision oscilloscopes
Serial N5457A RS-232/UART triggering and decode RS-232/UART physical layer conformance test package for InfiniiVision oscilloscopes
Serial E2688A Serial data analysis/mask testing Serial data analysis for 90000 oscilloscopes
Debug U1882A Power measurement Automatic and reliable characterization of switching mode power supplies for Infiniium
oscilloscopes
Debug E2681A EZJIT jitter anaysis Real-time jitter trend, histogram and spectrum displays
Debug N5400A EZJIT Plus jitter Real-time jitter trend, histogram and spectrum displays RJ/DJ separation and automated
data rate
Debug N5433A FPGA dynamic probe for Altera Rapid debug of designs with Altera FPGAs
Debug N5434A FPGA dynamic probe for Altera Rapid debug of designs with Altera FPGAs
Debug N5397A FPGA dynamic probe for Xilinx Rapid debug of designs with Xilinx FPGAs
Debug N5406A FPGA dynamic probe for Xilinx Rapid debug of designs with Xilinx FPGAs
Debug N5415B InfiniiScan event identification Industry’s first software triggering solution including the "Zone Trigger" feature for the
8000 Series
Debug N5415A InfiniiScan event identification Industry’s first software triggering solution including the "Zone Trigger" feature for the
90000 Series
Debug N5465A InfiniiSim waveform transformation Simulate and view waveforms on the Infiniium oscilloscopes
toolset
Debug N5461A Infiniium serial data equalization Depicts both feed-forward equalization (FFE) and decision feedback equalization (DFE) on
Infiniium oscilloscopes
Debug N5430A Infiniium user defined function Develop powerful custom analysis functions with this gateway to MATLAB for
Infiniium oscilloscopes
Debug N5455A Mask/waveform limit testing Fast and easy way to test signals to specified standards and uncover unexpected signal
anomalies on InfiniiVision oscilloscopes
Debug Option-061  MATLAB basic oscilloscope package MATLAB data analysis software
Debug Option-062  MATLAB standard oscilloscope MATLAB data analysis software with signal processing toolbox and filter design toolbox
package
Debug B4610A Offline viewing and analysis View and analyze captured data while the InfiniiVision oscilloscope’s data acquisition hardware
is used for making other measurements
Debug U1881A Power measurement Automatic and reliable characterization of switching mode power supplies for
InfiniiVision oscilloscopes
Debug N5436A Protocol viewer View and correlate analog and digital domains when analyzing serial data streams
Debug U7241A QPI electrical performance and Software to help you verify and debug your Intel® QPI interconnect designs
validation
Debug N5452A Remote programming interface Connect your PC to your compliance application on Infiniium 90000 oscilloscopes
Debug N5454A Segmented memory acquisition InfiniiVision oscilloscopes are the first to provide segmented memory acquisitions
simultaneously on all analog channels
Debug N5467A User-defined application (UDA) Fully customizable automated application for Infiniium oscilloscopes
Debug 89601A Vector signal analysis Vector signal analysis of data rates up to 480 Mbps
Debug 89601A-BHB VSA UWB (MB-0FDM) MB-0FDM ultra-wideband modulation analysis
modulation analysis
Debug N5414B InfiniiScan event identification Industry’s first software triggering solution including the “Zone Trigger” feature for the

80000 Series

www.agilent.com/find/scope-apps
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Agilent Technologies offers a complete line of
analyzers that provide frequency-, time-,
order-, angle-, and modulation-domain
measurement capabilities. The instruments in
the following section are devoted primarily to
the frequency-domain.

Signal and Spectrum Analyzers

Traditionally, spectrum analyzers are referred
to as swept-tuned, super-heterodyne receivers
that provide a display of amplitude versus
frequency. Modern day analyzers offer both
swept-tuned and FFT architectures. While the
terms spectrum analyzer and signal analyzer
are still used interchangeably, signal analyzer
appears to be a more accurate term for the
modern day analyzers that provide more
comprehensive signal analysis not only in
frequency-domain but also time-, and
modulation-domains.

Technology breakthroughs have enabled
modern day signal/spectrum analyzers to
achieve wider analysis bandwidth, wider
dynamic range, higher sensitivity, higher
measurement accuracy, and better overall RF
characteristics. Many offer advanced
measurement applications to simplify
specialized measurements and functions,
such as demodulating signals based on
standards and characterizing phase noise or
noise figure performance of a device or
subsystem. The following are just some of the
measurements that can be made accurately
with modern day signal/spectrum analyzers:
absolute and relative frequency, absolute and
relative amplitude, noise, spurious and
distortion products, AM, FM, OM, pulsed
modulation, and digital modulation.

Agilent X-Series Signal Analyzers

Agilent’s X-Series signal analyzers are driving
signal/spectrum analysis into the next
generation. In real-world signal analysis,

the ability to evolve equals success and the
X-Series signal analyzers are ready to evolve
as technology changes. With an upgradable
CPU module, memory, data storage, and

1/0 ports, you can keep your test assets
up-to-date and extend instrument longevity.
The X-Series signal analyzers, ranging from
the high-performance (PXA), mid-range
(MXA), economy-class (EXA), to the low-cost
(CXA), share the same user interface, and
code sets. This allows you to move along the
performance curve today and tomorrow
without rewriting your test code, while
optimizing price and performance for
whichever technologies you're pursuing.
Adding functionality or applications to the
X-Series’ reliable and robust hardware
architecture is simply a license-key upgrade
that allows for increased instrument capability
with no downtime.

Vector Signal Analyzer

While traditional spectrum analyzers usually
make scalar measurements, vector signal
analyzers (VSA) retain both magnitude and
phase information for the signals under tests,
enabling in-depth modulation analysis. VSAs
offer fast, high-resolution spectrum
measurements, demodulation, and advanced
time-domain and code-domain analysis. They
are especially useful for characterizing
complex signals such as burst, transient, or
modulated signals used in communications,
video, broadcast, sonar, radar, satellite, and
imaging applications.

Overview

Dynamic Signal (Fourier)
Analyzers

Fourier analyzers offer fast, high-resolution
spectrum and network analysis. Unlike
conventional spectrum analyzers, Fourier-
based analyzers can measure all frequencies
simultaneously, not just one at a time. Fourier
analyzers are especially useful on low-
frequency signals (< 100 kHz) or where very
fast measurements are desired. Applications
include acoustic, modal, vibration, or rotating
machine analysis.

3 am

Dedicated Signal Analysis
Solutions

Agilent also offers a variety of signal analysis
solutions that are dedicated to specialized
applications:

= Signal source analyzers and phase noise
measurement systems provide exceptionally
low internal phase noise floor across very
wide offset frequency, which ensures that
you accurately characterize the phase noise
performance of the devices, sub-systems,
and systems.

Measuring receivers provide metrology-
grade measurements including frequency
counter, precision RF power measurements,
analog demodulation, and audio analysis.
They are most suitable for traceable
calibrations of signal generators and
attenuators.

EMI measurement receivers have built-in
standard-compliant filters, detectors, and
other features that help the electromagnetic
emission and radiation tests be made faster,
easier, and more accurately.
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Key Specification Comparison Table

This condensed comparison guide contains Agilent signal and spectrum analyzers. For the full comparison of signal/spectrum analyzer capabilities,
please visit www.agilent.com/find/sa or the individual product web sites or their respective sections in this catalog.

Agilent Agilent Agilent Agilent Agilent Agilent Agilent Agilent Agilent
PXA MXA EXA CXA PSA 856xEC ESA N9320B HSA
N9030A N9020A N9010A N9000A E444xA 856xEC E44xxB N9320B N9340B
(N9342C)
Performance (XXX X4 (XX X4 (X X4 L X4 (XXX X4 L XX X4 (X X4 * *
Frequency range 3Hz- 20 Hz - 9 kHz - 9 kHz - 3Hz- 30Hz- 100 Hz' - 9 kHz - 100 kHz —
26.5 GHz 26.5 GHz 26.5 GHz 7.5 GHz 50 GHz 50 GHz 26.5 GHz 3GHz 7 GHz
Warm-up time 30 min 30 min 30 min 30 min 30 min 5 min 5 min 30 min 30 min
Phase noise at 1 GHz -129dBc/Hz -103dBc/Hz -99dBc/Hz -100dBc/Hz -116 dBc/Hz -113dBc/Hz -98dBc/Hz —88dBc/Hz  —87 dBc/Hz
(10 kHz offset) (30 kHz offset)
Phase noise at 1 GHz -145dBc/Hz -135dBc/Hz -132dBc/Hz -120dBc/Hz -145dBc/Hz N/A —127 dBc/Hz —112 dBc/Hz? —119 dBc/Hz?
(1 MHz offset)
Maximum third order 115dB 110dB 108 dB 102dB 113dB 108 dB 108 dB 93dB 89 dB
dynamic range, 1 GHz
Displayed average noise —165dBm®>  -163dBm*®  -161dBm® —-157 dBm® -168 dBm® —151 dBm -153dBm*® 145 dBm’® -159 dBm?
at1GHz -172 dBm**
Displayed average noise —164 dBm®  —-162dBm® —-160dBm® —-155dBm? -165 dBm® —147 dBm —148dBm°® N/A -158 dBm®
at4 GHz -172 dBm**
Standard attenuator 70dB/2dB  70dB/2dB  60dB/10dB 50dB/10dB 70dB/2dB  70dB/10dB 75dB/5dB  70dB/1dB  51dB/1dB
range/step
Overall amplitude +0.19 dB® +0.23 dB® +0.27 dB® +0.50 dB® +0.19 dB® +1.9dB +0.40 dB® +1.5dB +1.5dB
accuracy
Resolution bandwidth 1Hz-8MHz 1Hz-8MHz 1Hz-8MHz 1Hz-8MHz 1Hz-8MHz 1Hz-2MHz 1Hz-5MHz 10Hz- 10 Hz -3 MHz
1 MHz
Standard analysis 10 MHz 10 MHz 10 MHz 10 MHz 1 MHz 1 MHz
bandwidth
Optional RF analysis 25, 40, 25,40 MHz 25,40 MHz 25 MHz 10, 40, 10 MHZ’
bandwidth 140 MHz 80 MHz
Optional baseband 25 MHz
analysis bandwidth 40 MHz
Battery ol .
One-Button Power Measurements (PowerSuite)
Agilent Agilent Agilent Agilent Agilent Agilent Agilent Agilent Agilent
PXA MXA EXA CXA PSA 856xEC ESA N9320B HSA
Channel power . . . . . . . . .
Occupied bandwidth . . . . . . . . .
Multicarrier, multi-offset -« . . . . . . .
ACP
Multicarrier power . . . . . .
chF . . . . . .
Harmonic distortion . . . . . o! .
Burst power . . . . . .
Intermodulation (TOI) . . . . . o! . .
Spurious emissions . . . . . . .

Spectrum emission mask

' Optional

2 Typical

3 With optional built-in preamp

# With noise floor extension (NFE)

5 With Options 1DR and 1D5. No preamplifier above 3 GHz for E44xxB

© 95th percentile
7 With optional B7D/B7E


http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1000000520:epsg:pgr&nid=-536902453.0.00&id=1000000520:epsg:pgr&cmpid=26888
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Measurement Applications and Optional Features

Agilent Agilent Agilent Agilent Agilent Agilent Agilent Agilent Agilent 896008
PXA MXA EXA CXA PSA 856xEC ESA N9320B HSA VSA
General purpose AM/FM tune and listen . . . . . . . .
Analog demodulation . . . . . o . . .
Cable fault location .
Cable TV .
EMC basic features . . . . .
EMI . . . .
Enhanced display package . . . . . .
External source control . . . .
Flexible digital modulation analysis . . . . . . o2 2 .
MATLAB software package . . . . .
Noise figure . . . . . .
Phase noise . . . . . . .
Pulse measurement . . . . .
Remote language compatibility for 856xE/EC  * . . .
and 8566/68 application
SCPI language capability, FSP/FSU/FSE . . .
Tracking generator . . . .
Cellular o 1xEV-DO . . . .
communications .00 . . . .
GSM/EDGE and EDGE Evolution . . . 3 3 3 .
LTE FDD and TDD . . . .
TD-SCDMA with HSDPA/8PSK . . . . . .
W-CDMA/HSPA/HSPA+ . . . “ o .
Wireless Bluetooth® . . . . . .
networking Fixed WiMAX™ . . .
Mobile WiMAX™ . . . . .
WLAN . . . . . .
Digital video CMMB . . . .
DTMB . . . .
Digital cable TV . . . .
DVB-T/H/ T2 . . . .
ISDB-T . . . .
Connectivity
Agilent Agilent Agilent Agilent Agilent Agilent Agilent Agilent Agilent 896008
PXA MXA EXA CXA PSA 856xEC ESA N9320B HSA VSA
89600B VSA software link . . . . . .
Remote interface RS-232 .
GP'B o5 o5 o5 o5 . . . .
LAN 1,000 1,000 1,000 100 10 10 10
USB 2.0 2.0 2.0 2.0 2.0 1.1 1.1
Removable data storage USB USB USB USB 35" Memory 3.5” USB USB
floppy  card floppy

Solid Solid Solid
state state state
drive drive drive

LXI C C C C

' FM demodulation only

2 ASK/FSK demodulation analysis only

® GSM/EDGE only, EDGE evolution not supported

* W-CDMA/HSPA only, HSPA+ not supported

® Switchable between master and slave

¢ Device side (type B) for data transfer only; not for use with USB flash drive

Overview
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Dynamic Analyzers
Frequency range Channel match Frequency Real-time Dynamic range Amplitude Model Page
resolution in lines bandwidth accuracy” (£) number
0.000122 Hz to 102.4 kHz +0.04 dB, £0.5° 100 to 1600 25.6 kHz 80 dB (90 dB typical) 0.15dB 35670A 166
* Relative accuracy = relative frequency response + lesser of either scale fidelity or IF gain accuracy
Vector Signal Analyzers
Frequency range Maximum Sensitivity Dynamic Modulation analysis Signal Model Page
analysis (displayed range capture number
bandwidth average noise level) (3rd order IMD) memory
DC to 50 GHz" Up to 32 GHz* —168 dBm/Hz" —75dBc* PC software linked to ESA, PSA, MXA, EXA, PXA, Upto1.2GB  89600B 61
(at 1 GHz) CXA analyzers or Infiniium Series oscilloscopes. (384 Msa,
Flexible, in-depth analysis of > 70 signal formats complex)
* Depends on analyzers or oscilloscopes linked to the 89600B VSA software
Signal Source Analyzers/Phase Noise Measurement Solutions
Frequency range Phase noise sensitivity Functions available Model Page
(depends on offset frequency) number
10 MHz to 7 GHz/ —135dBc/Hz @ 1 kHz offset to Phase noise, frequency, RF power, DC current, E5052B 159
26.5GHz*/110 GHz** —178 dBc/Hz @ 10 MHz offset (@ 1 GHz, SPD) frequency/phase/power transient, AM noise,
baseband noise
50 kHz to 110 GHz? —180 dBc/Hz @ >10 kHz offset (typical) Phase noise, AM noise, residual noise, low level E5505A
spurious signals: 0.01 Hz to 100 MHz offsets
* with E5053A
“*with external mixers
Measuring Receiver — Signal Generator and Attenuator Calibration
Frequency range Maximum amplitude measurement range Functions available Model Page
number
100 kHz to 50 GHz +30to-140 dBm Frequency counter, absolute RF power, tuned RF level, N5531S 64
AM depth, FM/PM deviation, modulation rate, modulation
distortion, and audio signal analysis (optional)
EMI Measurement Receiver
Frequency range Amplitude accuracy Frequency accuracy Functions available Model Page
number
3Hzt06.7,13.2,26.5, <1.0dB <0.2% CISPR 16 & Mil Std 461 detectors and bandwidths. Limit lines, ~ N9039A" 63
42.98, 44, or 50 GHz (9 kHz to 1 GHz) Typical < 0.02% amplitude corrections, zoom display, measure at marker
' When used with PSA Series spectrum analyzer and PSA Option 239 EMI receiver measurement personality
Audio Analyzer
Frequency range Residual distortion + Amplitude accuracy Functions available Model Page
noise (20 Hz to 20 kHz) number
DC,10Hzto 100 kHz ~ —101 dB (analyzer) +1% Signal-to-noise ratio, SINAD, THD+N ratio, THD+N level, U8B903A 73
(analyzer) —95 dB (source) crosstalk, phase measurement, AC level, DC level, amplitude/

5 Hz to 80 kHz (source)

frequency sweep and FFT analysis

www.agilent.com/find/sa
www.agilent.com/find/vsa
www.agilent.com/find/35670A
www.agilent.com/find/phasenoise
www.agilent.com/find/N5531S
www.agilent.com/find/emc
www.agilent.com/find/audioanalyzer
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N9030A PXA Signal Analyzer

Industry-leading 140 MHz analysis bandwidth with up to 75 dB
spurious-free dynamic range

—172 dBm DANL with noise floor extension (NFE) technology
—129 dBc/Hz phase noise performance at 10 kHz offset

+0.19 dB typical absolute amplitude accuracy

Versatile library of measurement applications plus VSA software

Investment protection with upgradeability of future-ready
architecture

| 160 ENENE G @)

N9030A PXA high performance signal analyzer

Signal Analysis

Removable CPU module on PXA Removable solid state drive on PXA

simplifies data security

NFE technology significantly improves
analyzer's noise floor

N9030A PXA High Performance Signal Analyzer

The PXA is the high-performance flagship instrument in the Agilent
X-Series signal analyzer family. Designed for real-world signal analysis,
Agilent’s future-ready N9030A PXA signal analyzer is the evolutionary
replacement for your current high-performance analyzer. By integrating
backward compatibility features with state-of-the-art technologies, the
PXA helps you sustain past achievements, enhance current designs and
accelerate future innovations.

Future-Ready Signal Analyzer

The PXA offers flexibility to upgrade and enhance every major subsystem:
Mechanical, electronic, firmware, and software.

> A mechanical assembly provides 7 expansion slots for future
hardware enhancements

A removable CPU motherboard enables CPU, memory and
I/0 upgrades

GPIB and LXI/LAN ports for automated testing

Firmware-based measurement applications add specialized or
standard-compliant capabilities

An open Windows® operating system lets you run software
applications inside the analyzer

Drive Evolution in R&D

With the PXA's performance and flexibility, you'll be equipped to create
state-of-the art, original designs. Unravel complex signals with the PXA's
broad set of measurement applications and demodulation capabilities,
the Agilent 89600B vector signal analysis (VSA) software and the
MATLAB from the MathWorks.

Spectrogram helps analyze time-variant signals

LTE modulation analysis on PXA with N9080A LTE
measurement application

Facilitate Operations Evolution (ATE)

The automated test equipment (ATE) system you create today will be
able to keep pace with future technology changes. Through its
outstanding performance and speed, the PXA will help you reduce
measurement uncertainties and improve yield.

Measure with Confidence

Innovative technology breakthroughs combined with traditional technical
excellence enable the Agilent PXA to analyze signals over wider
bandwidth, reduce measurement uncertainties, and reveal previously
hidden signals. The PXA leads the way in high performance signal
analysis.

Super-wide IF technology provides almost twice the PSA’s internal
analysis bandwidth at an industry-leading 140 MHz, with up to 75 dB
of spurious-free dynamic range

Excellent third-order intermodulation (TOI) performance of +21 dBm
helps achieve maximum third-order dynamic range

Up to —88 dB 3GPP W-CDMA ACPR dynamic range

—172 dBm (1 Hz RBW) effective displayed average noise level (DANL)
at 2 GHz using NFE and optional preamp on

Outstanding close-in phase noise performance of —129 dBc/Hz at
10 kHz offset for 1 GHz carrier

+0.19 dBm typical absolute amplitude accuracy up to 3.6 GHz

N9030A
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N9030A PXA Signal Analyzer (cont.)

Innovative NFE Technology

Agilent-exclusive noise floor extension (NFE) technology, a standard
feature of the PXA, provides a dramatic improvement in the PXA signal
analyzer’s ability to accurately measure extremely low-level signals
approaching the theoretical “kTB" noise floor.

NFE compensates for the noise contribution from active microcircuits in
the RF and IF signal chains. The foundation of this technique is a
comprehensive calibration procedure performed prior to shipment. With
increased averaging, the analyzer's effective noise floor can be extended
by up to 10 dB because 90% or more of the contributed noise power is
predictable, which means it can be measured, calibrated and then
eliminated during normal measurements.

Selection of Analysis Bandwidth Options

The N9030A PXA offers 10 MHz standard analysis bandwidth for
analyzing digitally modulated signals. It also provides options for wider
analysis bandwidth to meet your requirements in analyzing more
complex signals with a higher data rate.

* Option B1X: 140 MHz analysis bandwidth
* Option B40: 40 MHz analysis bandwidth
* Option B25: 25 MHz analysis bandwidth

The wide analysis bandwidth options function with the industry-leading
89600B VSA software or the N9064A built-in VXA measurement
application for vector analysis up to 140 MHz. Select one to best fit your
application and achieve the highest performance-to-cost ratio. Upgrades
from narrower to the wider analysis bandwidth capabilities are
also available.

Achieve Greater Measurement Efficiency

Enhance your high-performance test systems with the power of the PXA.
Compared to previous-generation analyzers, the PXA improves test
speed and performance, leading to improved yields.

A variety of capabilities built into the PXA save time in manufacturing tests.
* Auto tune ensures easy signal setup

= Powerful and plentiful marker functions enable fast frequency, power,
and relative measurements

* Limit lines simplify pass/fail testing

* Amplitude correction compensates for cables, antennas and other
non-UUT devices in the signal path

One-Button Power Measurements

Like its predecessor, the PSA, the PXA also offers a standard suite of
flexible one-button RF and microwave power measurements with radio
format-based setups, referred to as PowerSuite. With PowerSuite,
measurements that were once difficult and tedious to make are now
executed with a single button press and provide easy-to-read results.
The intuitive user interface of the PowerSuite is identical across the
X-Series signal analyzers.

EMC

Use the PXA, with the optional EMC feature, to make pre-compliant
measurements for conducted and radiated electromagnetic emissions.
Option N9030A-EMC adds built-in CISPR 16-1-1 (2007) fully-compliant
detectors and CISPR/MIL-STD EMI bandwidths to the PXA.

Furthermore, the X-Series EMC measurement application (N6141A) works
with the PXA to deliver a feature-rich EMI pre-compliance test solution.

Spectrogram and Other Enhanced Displays (New!)

Option N9030A-EDP (enhanced display package) activates the following
display functions in the swept SA measurements to diagnose your
signals easier than ever:

* Spectrogram to visualize time-varying signals in the frequency domain

* Trace zoom to offer a close-up view at the frequency range under
investigation

* Zone span to focus the details within a defined frequency window

Ensure Data Security

The PXA is equipped with a removable solid-state drive (SSD). In
sensitive applications, the primary SSD can be designated as “classified”
and swapped with another SSD that captures an image of the operating
files but omits all user-stored information; the original SSD can be
retained in a secure area. This simplifies data security if the instrument
must be sent out for calibration, maintenance, or repair.

X-Series Measurement Applications

You can configure and reconfigure the PXA to fit evolving requirements.
Installing optional X-Series measurement applications in the PXA
transforms a high-performance general-purpose signal analyzer into a
specialized signal tester. An ever-expanding library of the X-Series
measurement applications is currently available for the PXA and
includes:

= 89600B VSA software

Analog demodulation

Bluetooth

Digital video (DVB-T/H/T2, Digital cable TV, ISDB-T, DTMB, CMMB)
EMC pre-compliance measurements

GSM/EDGE/EDGE-Evolution

LTE (FDD and TDD)

MATLAB

Noise figure

.

Phase noise

Pulse

Remote language compatibility

SCPI language compatibility
TD-SCDMA/HSDPA/HSUPA/8PSK
* VXA
W-CDMA/HSDPA/HSUPA/HSPA+
> WiMAX™ 802.16 OFDMA

Identical across the X-Series, these applications use the same
measurement algorithms, user interface, and remoter SCPl commands.
Available transportable licensing allows you to mix and match the
hardware that provides your required levels of performance for the
specific measurement at hand.

.

Visit www.agilent.com/find/X-Series_apps for more details.

Delve Deep into Complex and Modulated Signals

Agilent’s industry-leading 89600B VSA software and the embedded
N9064A VXA measurement application provide comprehensive signal
analysis and visualization in the time, frequency, modulation, and code
domains. With support for over 70 signal standards and modulation
formats, you'll be ready to analyze radar and communications signals,
modulations from 2FSK to 1024QAM, and radio standards ranging from
RFID to LTE.

Visit www.agilent.com/find/89600B for more details.

Explore Evolving Standards

When analyzing evolving signals and standards, built-in drivers make it
easy to integrate the PXA into a MATLAB environment. MATLAB
extends the functionality of Agilent signal and spectrum analyzers by
providing tools to analyze data, execute custom demodulation schemes,
filter signals, and automate measurements from signals acquired from
these instruments.

Visit www.agilent.com/find/N6171A for more details.


http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1000004014:epsg:pgr&nid=-34679.0.00&id=1000004014:epsg:pgr&cmpid=26888
http://www.home.agilent.com/upload/cmc_upload/All/clp_ID.1957418_eng.html?cmpid=26888
http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1400139&nid=-536902985.781262.00&id=1400139&cmpid=26888
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N9030A PXA Signal Analyzer (cont.) R

Specifications

Frequency range

* Option 503: 3 Hz to 3.6 GHz (DC coupled), 10 MHz to 3.6 GHz
(AC coupled)

* Option 508: 3 Hz to 8.4 GHz (DC coupled), 10 MHz to 8.4 GHz
(AC coupled)

* Option 513: 3 Hzto 13.6 GHz (DC coupled), 10 MHz to 13.6 GHz
(AC coupled)

* Option 526: 3 Hz to 26.5 GHz (DC coupled), 10 MHz to 26.5 GHz
(DC coupled)

Analysis bandwidth

* Standard: 10 MHz

* Option B25: 25 MHz

* Option B40: 40 MHz

* Option B1X: 140 MHz

Phase noise

(20to 30 °C, CF =1 GHz)

Offset Specification Typical

10 Hz — —75 dBc/Hz (nominal)
100 Hz —94 dBc/Hz —100 dBc/Hz

1 kHz -121 dBc/Hz —125 dBc/Hz

10 kHz -129 dBc/Hz —132 dBc/Hz

100 kHz —-129 dBc/Hz —132 dBc/Hz

1 MHz —145 dBc/Hz —146 dBc/Hz

10 MHz -155 dBc/Hz —158 dBc/Hz

Third-order intermodualtion distortion (TOI)
(Two —16 dBm tones at input mixer with tone separation > 5 times
IF prefilter bandwidth, 20 to 30 °C)

Specification Typical
10 to 150 MHz +13 dBm +16 dBm
150 to 600 MHz +18 dBm +21dBm
0.6to 1.1 GHz +20 dBm +22 dBm
1.1t0 3.6 GHz +21dBm +23 dBm
3.5t08.4 GHz +15dBm +22 dBm
8.3t013.6 GHz +15dBm +23 dBm
13.5t0 17 GHz +11dBm +17 dBm
17 t0 26.5 GHz +10 dBm +17 dBm (nominal)

Displayed Average Noise Level (DANL)*

(Input terminated, sample or average detector, average type = log, 0 dB

attenuation, IF gain = High, nominalized to 1 Hz RBW, 20 to 30 °C)

Specification Specification

(without preamp) (preamp on)™**
3Hzto 9 kHz —100 dBm (typical) NA
9to 100 kHz —146 dBm NA
100 to 200 kHz —150 dBm —-157 dBm
200 to 500 kHz —150 dBm —160 dBm
0.5to 1 MHz —150 dBm —164 dBm
1t0 10 MHz —155dBm 164 dBm
10 MHz to 1.2 GHz —155 dBm —165 dBm
1.2t02.1 GHz -153 dBm —165 dBm
2.1t03.0 GHz -152 dBm —-163 dBm
3.0t0 3.6 GHz —-151 dBm —163 dBm
35t04.2 GHz -147 dBm/-153 dBm**  -164 dBm
4.2108.4 GHz —-150 dBm/-155dBm**  —164 dBm
8.3t013.6 GHz -149 dBm/-155dBm**  —163 dBm
13.5t0 16.8 GHz -145dBm/-152dBm**  -161 dBm
16.9 to 20 GHz -143 dBm/-151 dBm**  —159 dBm

—-137dBm/-150 dBm**  —155dBm

20t0 26.5 GHz

With the NEF (noise floor extension) “Off"

** Requires Option LNP (low noise path) enabled. LNP improves DANL performance at higher

frequency bands (beyond 3.6 GHz)

***Requires preamp Option (P03, P08, P13, or P26). Preamp “On” supersedes “LNP enabled”.

LNP cannot operate simultaneously with preamp

Effective Displayed Average Noise Level (DANL)
with NFE* “On”

(20 to 30 °C)
Frequency Specification Specification
(without preamp) (preamp on)
Mid-Band 0 (1.8 GHz) -163 dBm -172dBm
Mid-Band 1 (5.95 GHz) ~ —158 dBm -172 dBm
Mid-Band 2 (10.95 GHz)  —157 dBm —170dBm
Mid-Band 3 (15.3 GHz) ~ —153 dBm —-166 dBm
Mid-Band 4 (21.75 GHz)  —145dBm —-162 dBm

* NFE (noise floor extension) is included in all PXA units as a standard feature

Ordering Information

N9030A PXA signal analyzer options
N9030A-503 3 Hz to 3.6 GHz
N9030A-508 3 Hz to 8.4 GHz
N9030A-513 3 Hz to 13.6 GHz
N9030A-526 3 Hz to 26.5 GHz

N9030A-B25 analysis bandwidth, 25 MHz
N9030A-B40 analysis bandwidth, 40 MHz
N9030A-B1X analysis bandwidth, 140 MHz

N9030A-MPB microwave preselector bypass
N9030A-EA3 electronic attenuator, 3.6 GHz
N9030A-LNP low noise path

N9030A-P03 preamplifier, 3.6 GHz
N9030A-P08 preamplifier, 8.4 GHz
N9030A-P13 preamplifier, 13.6 GHz
N9030A-P26 preamplifier, 26.5 GHz

N9030A-SSD additional removable solid state drive

N9030A-CR3 connector rear, 2nd IF output
N9030A-CRP connector rear, arbitrary IF output
N9030A-YAV Y-axis video output

N9030A-ALYV auxiliary log video output

N9030A-EMC basic EMC pre-compliance features
N9030A-EDP enhanced display package

N9030A-KB2 US 65 key USB keyboard
N9030A-EFM USB flash drive

N9030A-DVR USB DVD-ROM/CD-R/RW drive
N9030A-MLP minimum loss pad, 50 to 75 Q
N9030A-1CP rack mount and handle kit
N9030A-1CM rack mount kit

N9030A-1CN front handle kit

N9030A-1CR rack slide kit

Warranty and services
Standard warrantee is 1 year
R-51B-001-3C 3-year return-to Agilent warranty and service

Calibrations

N9030A-UK6 commercial calibration certificate with test data
N9030A-1A7 IS0 17025 compliant calibration

N9030A-A6J ANSI Z540 compliant calibration

R-50C-011-3 inclusive calibration plan, 3 year coverage
R-50C-013-3 inclusive calibration plan and cal data, 3 year coverage

X-Series measurement applications
Refer to page 59 for details.

For more ordering information please refer to the PXA configuration
guide, literature number 5990-3952EN.

www.agilent.com/find/pxa
www.agilent.com/find/psa2pxa

N9030A
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N9020A MXA Signal Analyzer

20 Hz to 3.6, 8.4, 13.6, or 26.5 GHz frequency range

+0.23 dB absolute amplitude accuracy

+16 dBm TOIl, —163 dBm/Hz DANL, 78 dB W-CDMA ACLR
dynamic range

Optional 25 or 40 MHz analysis bandwidth

Over 22 measurement applications and world-leading 89600B
vector signal analysis software running inside MXA
Programming language compatible with HP8566/68, 856x,
ESA Series

Up to 300% faster than other mid-performance class spectrum
and signal analyzers

HEDRE == =T 1l - ]
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XA signal analyzer with analog baseband 1Q inputs

Eliminating the Compromise Between Speed and
Performance

The MXA signal analyzer drives signal and spectrum analysis to the next
level by offering the highest performance in a midrange analyzer and the
industry’s fastest signal and spectrum analysis.

Fastest Signal Analysis

Design validation and manufacturing floor engineers and managers
agree that measurement speed is most critical in achieving their test
goals. With this in mind, Agilent continues to compare the MXA's
measurement speed against other signal and spectrum analyzers in the
industry. The measurement results reveal that the MXA is 30 to 300%
faster than other signal or spectrum analyzer regardless of the frequency
range. Following are some key benchmark results'.

* Local measurement and display update rate: 4 ms (250/s)
* Remote measurement and LAN transfer rate: 5 ms (200/s)
* Marker peak search: 1.5 ms

* Center frequency tune and transfer (RF): 20 ms

* Center frequency tune and transfer (uW): 47 ms

* Measurement/mode switching: 39 ms

Highest Performance in a Midrange Signal Analyzer

Fast measurement speed doesn’t mean compromising dynamic range.
The MXA has the best-in-class dynamic range:

* +16 dBm third-order intercept (TOI)
* —162 dBm/Hz displayed average noise level (DANL)
* 78 dB W-CDMA ACLR dynamic range

With a 2 dB step mechanical attenuator or optional 1 dB step electrical
attenuator and 160 resolution bandwidth settings (in 10% incremental
steps), the MXA provides you with the best combination of speed and
dynamic range.

' Nominal, sweep point =101

One-Button Power Measurements: PowerSuite

MXA provides a comprehensive set of flexible, one-button RF and
microwave power measurements, including:

* Channel power

* Occupied bandwidth (OBW)

* Adjacent channel power (ACP)

* Complementary cumulative distribution function (CCDF)
* Burst power

* Spurious emission

* Spectrum emission mask (SEM)

= TOI

* Harmonics

40 MHz Analysis Bandwidth

Activate optional 40 MHz analysis bandwidth to make measurements for
wideband signals and other multi-carrier cellular applications:

* Enables modulation analysis for maximum LTE bandwidth, all profiles
of mobile WiMAX, and WLAN via 89600B VSA software

Provides 40 MHz bandwidth CCDF measurement or multi-carrier
signals such as 4-carrier W-CDMA

Provides 40 MHz bandwidth IQ waveform measurement, burst power
measurement and QPSK EVM measurement

Functions with N9064A VXA measurement application for vector
analysis up to 40 MHz analysis bandwidth

Fully Calibrated Preamplifiers up to 26.5 GHz

Analyze low level signals on the only midrange analyzer to offer a choice
of fully calibrated internal preamplifiers up to 26.5 GHz. You can select
preamp frequency up to the maximum frequency of the instrument:

* Four different preamp frequencies are available: 100 kHz to 3.6, 8.4,
13.6 or 26.5 GHz

* Gain +20 dB from 100 kHz to 3.6 GHz and +35 dB from 3.6 to 26.5 GHz

Time Gating

Analyze time varying signals such as WiMAX, pulsed RF, time division
multiple access (TDMA), and interleaved and burst-modulated signals
with time gating capability. The Agilent MXA offers three types of time
gating —gated LO (or gated sweep), gated video, and gated FFT:

= Gated LO offers the fastest time gating measurement for a full span of
frequency

* Gated FFT offers the fastest time gating measurement within the span
of analysis bandwidth (10 MHz standard, 25 MHz, 40 MHz optional)

* Gated video offers the backward compatibility with Agilent ESA, 856x
and 859x Series spectrum analyzers

List Sweep

Save measurement time by programming the MXA analyzer for fast
power measurements using the list sweep feature. Remotely extract
amplitude values at known frequencies by making a list of single-point
measurements in advance. The MXA can also run through the
measurements without requiring you to reset the analyzer for each
iteration of a measurement cycle. You can:

* Make multiple zero span measurements at multiple frequencies

* Choose different resolution bandwidths, video bandwidths, detector
types, and sweep times at different sweep points

* Obtain peak and average power measurement result
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N9020A MXA Signal Analyzer (cont.) JRE]

89600B Vector Signal Analysis (VSA) Software Runs in
the Instrument

The MXA is the first signal analyzer that has the world’s best-selling
VSA software running in it. It offers a convenient access to analysis of
complex, time-varying signals using the advanced modulation analysis
algorithms to help you develop, troubleshoot, and verify the physical
layer performance of your radio system. Easily navigate the 89600B VSA
user interface using a keyboard and mouse. A 14-day trial version of the
89600B VSA software is included in every MXA signal analyzer. Evaluate
the software for free and access the in-depth help file to learn more
about the software. For more information, refer to the section on the
VSA or visit www.agilent.com/find/vsa.

MATLAB

MXA officially supports MATLAB. You can run MATLAB and 89600B
VSA, the two most popular software products for system designers in
the wireless communication industry, in a single instrument. MATLAB
support allows you to create custom measurement programs for the
MXA. In addition, Agilent provides plenty of sample programs — visit
www.agilent.com/find/matlab_sa for drivers, sample programs, and
more information.

Specifications

Frequency range

* Option 503: 20 Hz to 3.6 GHz, (DC coupled), 10 MHz to 3.6 GHz
(AC coupled)

* Option 508: 20 Hz to 8.4 GHz (DC coupled), 10 MHz to 8.4 GHz
(AC coupled)

* Option 513: 20 Hz to 13.6 GHz (DC coupled), 10 MHz to 13.6 GHz
(AC coupled)

* Option 526: 20 Hz to 26.5 GHz (DC coupled), 10 MHz to 26.5 GHz
(AC coupled)

Analysis bandwidth

¢ Standard: 10 MHz

* Option B25: 25 MHz

* Option B40: 40 MHz

Phase noise

(20to 30 °C, CF =1 GHz)

Offset Specification Typical

100 Hz -84 dBc/Hz —88 dBc/Hz

1 kHz — —101 dBc/Hz nominal
10 kHz -103 dBc/Hz —106 dBc/Hz

100 kHz 115 dBc/Hz —117 dBc/Hz

1 MHz —-135dBc/Hz —137 dBc/Hz

10 MHz — —148 dBc/Hz nominal

Third-order intermodualtion distortion (TOI)
(Two —30 dBm tones at input mixer with tone separation > 15 kHz,
20 to 30 °C)

Specification Typical
10 to 100 MHz +12 dBm +17 dBm
100 to 400 MHz +15dBm +20 dBm
400 MHz to 1.7 GHz +16 dBm +20 dBm
1.7t0 3.6 GHz +16 dBm +19 dBm
3.6 t0 8.4 GHz +15dBm +18 dBm
8.4t013.6 GHz +15dBm +18 dBm
13.6 t0 26.5 GHz +10 dBm +14 dBm

Displayed average noise level (DANL)
(Input terminated, sample or average detector, average type = log, 20 to
30 °C, zero span, swept, nominalized to 1 Hz RBW, 0 dB attenuation)

Specification Specification

(without preamp) (preamp on)*
9kHzto 1 MHz —130 dBm typical —149 dBm typical
110 10 MHz —150 dBm —161 dBm
10 MHz to 2.1 GHz -151 dBm —163 dBm
2.110 3.6 GHz -149 dBm —162 dBm
3.6 t0 8.4 GHz —149.dBm —162 dBm
8.4 10 13.6 GHz —148 dBm —162 dBm
13.6t0 17.1 GHz —144 dBm —159 dBm
17.1t020.0 GHz —143 dBm —157 dBm
20.0 to 26.5 GHz —136 dBm —152 dBm

* Requires preamp Option P03, P08, P13, or P26

Ordering Information

For further information, refer to MXA signal analyzer configuration
guide (5989-4943EN)

Hardware

N9020A MXA signal analyzer
N9020A-503 frequency range, 20 Hz to 3.6 GHz
N9020A-508 frequency range, 20 Hz to 8.4 GHz
N9020A-513 frequency range, 20 Hz to 13.6 GHz
N9020A-526 frequency range, 20 Hz to 26.5 GHz
N9020A-B25 analysis bandwidth, 25 MHz
N9010A-B40 analysis bandwidth, 40 MHz
N9020A-PFR precision frequency reference (variable)
N9020A-EA3 electronic attenuator, 3.6 GHz
N9020A-P03 preamplifier, 3.6 GHz
N9020A-P08 preamplifier, 8.4 GHz
N9020A-P13 preamplifier, 13.6 GHz
N9020A-P26 preamplifier, 26.5 GHz
N9020A-ESC external source control
N9020A-CR3 wideband IF output
N9020A-CRP programmable IF output

Accessories
N9020A-MSE mouse
N9020A-KYB keyboard
N9020A-EFM USB flash drive, 512 MB
N9020A-DVR USB DVD-ROM/CD-R/RW drive
N9020A-MLP minimum loss pad, 50 to 75 ohm
N9020A-PRC portable configuration
N9020AK-CVR front panel cover, additional
N9020A-1CP rack mount and handle kit
N9020A-1CM rack mount kit
N9020A-1CN front handle kit
N9020A-1CR rack slide kit
N9020A-HTC hard transit case

Applications
See page 59 X-Series measurement application section

Documentation
N9020A-1A7 IS017025 compliant calibration
N9020A-A6J ANSI Z540 compliant calibration
N9020A-AB1 getting started Korean
N9020A-ABJ getting started Japanese
N9020A-ABD getting started German
N9020A-ABF getting started French
N9020A-AKT getting started Russian

Warranty and service
Standard warranty is one year
R-51B-001-3C 1 year return-to-Agilent warranty extended to 3 years

Calibration (Options not available in all countries)
R-50C-011-3 inclusive calibration plan, 3 year coverage
R-50C-013-3 inclusive calibration plan and cal data, 3 year coverage

www.agilent.com/find/mxa

N9020A


http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=784671&nid=-33932.536910861.00&id=784671&cmpid=26888
http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1000000604:epsg:pgr&nid=-34704.0.00&id=1000000604:epsg:pgr&cmpid=26888
http://www.home.agilent.com/agilent/editorial.jspx?cc=US&lc=eng&ckey=897981&id=897981&cmpid=26888

N9010A

54

Signal Analysis

N9010A EXA Signal Analyzer

* 9kHz to 3.6, 7.0, 13.6, or 26.5 GHz frequency range

+0.27 dB absolute amplitude accuracy

+13 dBm TOI, —161 dBm/Hz DANL

Optional 25 or 40 MHz analysis bandwidth

Over 22 measurement applications and world-leading 89600B
vector signal analysis software running inside EXA
Programming language compatible with HP8566/68, 856x,
ESA Series

Up to 300% faster than other economy class spectrum and
signal analyzers

=lo

The Agilent EXA economy signal analyzer offers unprecedented speed,
accuracy, and application coverage for an economy class instrument

Make Every Millisecond Count

From product design to the production line, every device demands
decisions that require tradeoffs in your goals — product specifications,
throughput and yield. Whether you're focused on time-to-market, time-
to-volume or cost of test, your choice of economy-class signal analyzer
should help you save both time and money. The Agilent EXA signal
analyzer makes this possible by eliminating the compromise between
speed and price. In addition, the outstanding accuracy of the EXA lets
you accelerate the transition from design into manufacturing and helps
reduce your overall cost of test. When you need speed without
compromise, the Agilent EXA signal analyzer lets you make every
millisecond count.

Enhance Throughput with Excellent Speed

* Local measurement and display update rate: 11 ms (90/s),
4 ms (250/s) with Option PC2

* Remote measurement and LAN transfer rate: 6 ms (167/s),
5 ms (200/s) with Option PC2

* Marker peak search: 5 ms, 1.5 ms with Option PC2

* Center frequency tune and transfer (RF): 22 ms, 20 ms with Option PC2

* Center frequency tune and transfer (uW): 49 ms, 47 ms with Option PC2
* Measurement/mode switching: 75 ms nominal, 39 ms with Option PC2

Highest Performance in an Economy Class Signal Analyzer

Fast measurement speed doesn’'t mean compromising dynamic range.
With optional 2 dB step mechanical attenuator or 1 dB step electrical
attenuator and 160 resolution bandwidth settings (in 10% incremental
steps), the EXA provides you with the best combination of speed and
dynamic range. EXA's electronic attenuator is able to withstand millions
of switches — making it ideal for high speed manufacturing.

89600B Vector Signal Analysis (VSA) Software Runs in
the Instrument

The EXA has the world’s best-selling VSA software running in it.
It offers a convenient access to analysis of complex, time-varying signals
using the advanced modulation analysis algorithms to help you develop,
troubleshoot, and verify the physical layer performance of your radio
system. Easily navigate the 89600B VSA user interface using a keyboard
and mouse. A 14-day trial version of the 89600B VSA software is included
in every EXA signal analyzer. Evaluate the software for free and access
the in-depth help file to learn more about the software. See page 61 for
further information of VSA software.

Simplify Manual Testing with An Advanced —
Yet Familiar — User Interface

* Save time and effort with capabilities such as fast mode switching,
4-ms peak search, six independent traces, 12 markers, band power
markers and a peak table

* Transfer test results quickly and easily via built-in 100BASE-T LAN
and USB 2.0 ports

* Ensure easy operation and connectivity through the familiarity and
openness of Windows

Reach New Insights Faster with Versatile Measurement
Capabilities

Confidently pinpoint signal quality issues with accurate
measurements

Perform advanced troubleshooting with capabilities formerly found
only on high-end signal analyzers

Utilize the broadest application coverage available in an economy-
class signal analyzer including the 89600B vector signal analysis
software, phase noise, analog demodulation and noise figure

Enhance the EXA with easy updates as test needs and
budgets evolve

Address the latest standards — W-CDMA/HSDPA/HSUPA, GSM/
EDGE, cdma2000, LTE, Mobile WiMAX — with specific measurement
applications and a suite of fast, one-button RF power measurements

Run applications such as MATLAB inside the EXA

Enhanced Standard Features
Auto tune

At the press of a button, the analyzers center frequency adjusts to the
strongest signal in the tunable span of the analyzer, changes the span to
three times the occupied bandwidth of the signal, sets the resolution
and video bandwidth, optimizes the reference level, performs a peak
search, sets a maker on the peak, and displays the measurement result.
This is a patented Agilent exclusive feature.

Advanced markers and traces

Determine the precise value at each trace point quickly with the advance
marker capability. Twelve independent markers, based on frequency or
position, can be set as a reference for any other marker. Band marker
enables easy setup for power ratio measurements and results can be
viewed on the marker table. Display up to six traces, in the same display
window, each with independent detectors.

Builtin help

Instead of searching through hundreds of pages in a manual, just press
Help key to evoke comprehensive help system inside the EXA — any key,
any menu, anytime. This includes handy SCPI programming commands.

Time gating

Analyze time varying signals such as WiMAX, pulsed RF, time division
multiple access (TDMA), interleaved and burst-modulated with time
gating capability. The Agilent EXA offers three types of Time Gating:
Gated LO (or Gated sweep), Gated Video and Gated FFT.

= Gated LO offers the fastest Time Gating measurement for full span
of frequency

= Gated FFT offers the fastest Time Gating measurement within the
span of analysis bandwidth (10 MHz standard, 25 MHz, 40 MHz
optional)

Gated Video offers the backward compatibility with Agilent ESA, 856x
and 859x Series spectrum analyzers
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N9010A EXA Signal Analyzer (cont.) 1]

List Sweep

Save measurement time by programming the EXA analyzer for fast power
measurements using the list sweep feature. Remotely extract amplitude
values at known frequencies by making a list of single-point
measurements in advance. The EXA can run through the measurements
without requiring you to reset the analyzer for any iteration of a
measurement cycle.

MATLAB

Agilent supports MATLAB driver officially allowing you to run MATLAB
and 89600B VSA, which are the two most popular software products for
system designers in the wireless communication industry. Agilent also
provides sample programs at: www.agilent.com/find/matlab_sa

Advanced Measurement Applications

Please see the measurement application section for standards based,
one-button measurement applications such as: phase noise, noise
figure, analog demodulation, WiMAX, GSM/Edge, cdma2000, and
W-CDMA.

Specifications

Frequency range

* Option 503: 9 kHz to 3.6 GHz (DC coupled), 10 MHz to 3.6 GHz
(AC coupled)

* Option 507: 9 kHz to 7.0 GHz (DC coupled), 10 MHz to 7.0 GHz
(AC coupled)

* Option 513: 9 kHz to 13.6 GHz (DC coupled), 10 MHz to 13.6 GHz
(AC coupled)

* Option 526: 9 kHz to 26.5 GHz (DC coupled), 10 MHz to 26.5 GHz
(AC coupled)

Analysis bandwidth

* Standard: 10 MHz

* Option B25: 25 MHz

* Option B40: 40 MHz

Phase noise

(20 to 30 °C, CF =1 GHz)

Offset Specification Typical

100 Hz -84 dBc/Hz —88 dBc/Hz

1 kHz — —98 dBc/Hz nominal
10 kHz —99 dBc/Hz —102 dBc/Hz

100 kHz -112 dBc/Hz —114 dBc/Hz

1 MHz —-132 dBc/Hz —135dBc/Hz

10 MHz — —143 dBc/Hz nominal

Third-order intermodualtion distortion (TOI)
(Two —30 dBm tones at input mixer with tone separation > 15 kHz,
20 to 30 °C)

Specification Typical

10 to 100 MHz — —

100 to 400 MHz +10 dBm +14 dBm
400 MHz to 1.7 GHz +11 dBm +15dBm
1.7t0 3.6 GHz +13dBm +17 dBm
3.6 t0 5.1 GHz +11 dBm +17 dBm
5.1t07.0 GHz +13dBm +17 dBm
7.0t013.6 GHz +11 dBm +15dBm
13.6 to 26.5 GHz +9 dBm +14 dBm

Displayed average noise level (DANL)
(Input terminated, sample or average detector, average type = log, 20 to
30 °C, zero span, swept, nominalized to 1 Hz RBW, 0 dB attenuation)

Specification Specification

(without preamp) (preamp on)*
9 kHz—1 MHz — —
1t0 10 MHz —147 dBm —
10 MHz to 2.1 GHz -148 dBm —161 dBm
2.110 3.6 GHz —147 dBm —160 dBm
3.6t07.0 GHz —147 dBm —160 dBm
7.0t013.6 GHz —-143 dBm —
13.6t0 17.1 GHz —137 dBm —
17.1 10 20.0 GHz -137 dBm —
20.0 to 26.5 GHz —-134 dBm —

* Requires preamp Option P03 or P07

Ordering Information

Hardware

N9010A EXA signal analyzer
N9010A-503 frequency range, 9 kHz to 3.6 GHz
N9010A-507 frequency range, 9 kHz to 7.0 GHz
N9010A-513 frequency range, 9 kHz to 13.6 GHz
N9010A-526 frequency range, 9 kHz to 26.5 GHz
N9010A-B25 analysis bandwidth, 25 MHz
N9010A-B40 analysis bandwidth, 40 MHz
N9010A-PFR precision frequency reference (variable)
N9010A-EA3 electronic attenuator, 3.6 GHz
N9010A-P03 preamplifier, 3.6 GHz
N9010A-P07 preamplifier, 7.0 GHz
N9010A-ESC external source control
N9010A-CR3 wideband IF output
N9010A-CRP programmable IF output

Accessories
N9010A-1CP rackmount and handle kit
N9010A-1CM rackmount kit
N9010A-1CN front handle kit
N9010A-1CR rack slide kit
N9010A-EFM USB Flash drive, 4 GB
N9010A-DVR DVD-ROM/CD-ROM/RW drive
N9010A-KYB Keyboard, USB
N9010A-KB2 US 65 key USB keyhoard
N9010A-MLP minimum loss pad, 50 to 75 ohm
N9010A-BAG accessory pouch

Measurement applications
Refer to the X-Series measurement application section or visit
www.agilent.com/find/xseries_applications

Warranty and service
Standard warranty is one year
R-51B-001-3C 1 year return-to-Agilent warranty extended to 3 years

Calibration (Options not available in all countries)
R-50C-011-3 inclusive calibration plan, 3 year coverage
R-50C-013-3 inclusive calibration plan and cal data, 3 year coverage

www.agilent.com/find/exa

N9010A
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N9000A CXA Signal Analyzer

* 9kHz to 3.0 or 7.5 GHz frequency range

* Optional tracking generator

+0.5 dB absolute amplitude accuracy

+13 dBm TOI, —161 dBm/Hz DANL

Over 22 measurement applications and world-leading 89600B
vector signal analysis software running inside CXA
Programming language compatible with ESA Series

Up to 300% faster than other low-cost class spectrum and
signal analyzers

IHoR=T= I RSISTEN - B Ny -t
T . .

The Agilent CXA signal analyzer offers low cost entry into the Agilent
X-Series signal analyzer family

Expect More

With a flexible, dependable signal analyzer, you're ready for your next
measurement challenge. The Agilent CXA signal analyzer is a versatile,
low-cost tool for essential signal characterization. It helps you accelerate
product testing and development on multiple levels: cost reduction,
throughput, design enhancement and more. The CXA also enhances
education in RF technology and wireless communication. Get essential
capability along with X-Series expandability in the CXA — and
expect more.

Expect More in Manufacturing Test

The CXA is well-suited to manual or automated testing of RF components
such as amplifiers and filters, as well as electronic products such as
cordless phones, wireless LAN routers, and wireless paging systems.
Whether you are pursuing cost-reduction initiatives or greater
throughput, the flexible, dependable CXA can enhance your
manufacturing process.

Excellent uptime
* Local measurement and display update rate: 6 ms

* Remote measurement and LAN transfer rate: 11 ms
* Marker peak search: 2 ms
* Center frequency tune and transfer: 51 ms

Tracking generator

The CXA offers an optional tracking generator with a frequency range up
to 3 GHz (for N9000A-503) and 6 GHz (for N9000A-507).

List sweep

Save measurement time by programming the CXA analyzer for fast power
measurements using the list sweep feature. Remotely extract amplitude
values at known frequencies by making a list of single point
measurements in advance. The CXA can run through the measurements
without requiring you to reset the analyzer for any iteration of a
measurement cycle.

One-button power measurements: PowerSuite

PowerSuite, a subset of the spectrum analyzer capabilities, provides a
comprehensive set of flexible, one-button RF and microwave power
measurements. Wireless standards-based setups include: 2G/3G,
WLAN, Bluetooth, UWB, and S-DMB. Use the more than 75 quick setups
or use custom settings for specific power measurements that are not
already preconfigured.

= Adjacent channel power (ACP)

 Channel power

* Occupied bandwidth (OBW)

* Spectrum emission mask (SEM)

* Complementary cumulative distribution function (CCDF)
* Burst power

 Spurious emissions

Modern connectivity

Take advantage of modern connectivity as well as legacy connectivity
and backward compatibility:

Connect your CXA to a LAN and control the MXA remotely — view
signals and acquire and analyze waveform data from anywhere in the
world using either the embedded web server or Windows remote
desktop software

Connect the CXA to the LAN to share files and print to networked
computers

Use IVI-COM drivers for Agilent VEE

Save time by reusing test code with the CXA’s backward code

compatibility to the ESA and PSA as well as code written for other
Agilent X-Series signal analyzers

The CXA is an LXI Class C compliant signal analyzer that can help you
and your team open new possibilities in testing

Chose the best connection for your requirements:
- USB 2.0 —six type A, one type B
* LAN - 100 based-T
- GPIB

Open Windows XP professional operating system

* In manual testing applications, learning is fast with a user interface
based on Microsoft Windows XP and the Agilent X-Series

* Manage files easily and quickly using Windows Explorer

Built-in help

Instead of storing and scouring through hundreds of pages of manuals,
just press the Help key to evoke a comprehensive context-sensitive help
system inside the CXA — any key, any menu, anytime. Use keys on the
CXA'’s front panel to view the rich manual content which also includes
handy SCPI programming commands.

Expect More in Product Development

The CXA helps you accelerate product development and design
enhancement while staying within your equipment budget. Whether
you're rapidly updating a next-generation product or revising an existing
design, the CXA can help you perform signal characterization for testing,
verification and troubleshooting. The CXA’s built-in capabilities let you
perform essential measurements of frequency, level, spurious and
distortion without overspending your budget. For greater insight, you can
enhance the analyzer's capability with X-Series measurement
applications.

Rich measurement applications

All X-Series signal analyzers share a common library of more than 20
advanced measurement applications, which cover:

= General purpose: analog demod, phase noise, pulse measurement, etc.
* Cellular applications: TD-SCDMA, W-CDMA, GSM/EDGE, etc.

* Wireless networking: Bluetooth, WiMAX, etc.

* Digital video: DVB-T/H, ISDB-T, DTBM, CMMB, etc.

See page 59 for further information about X-Series advanced
measurement application software.



N9000A CXA Signal Analyzer (cont.)

89600B vector signal analysis (VSA) software runs in the instrument

Like other X-Series platforms, the CXA has the world’s best-selling VSA
software running in it. It offers convenient access to analysis of complex,
time-varying signals using the advanced modulation analysis algorithms
to help you develop, troubleshoot, and verify the physical layer
performance of your radio system. Easily navigate the 89600B VSA user
interface using a keyboard and mouse. A 14-day trial version of the
89600B VSA software is included in every CXA signal analyzer. Evaluate
the software for free and access the in-depth help file to learn more
about the software. See page 59 for further information of VSA
software.

W9064A VXA vector signal analyzer measurement application

The VXA measurement application combines advanced measurement
algorithms from Agilent’s industry-leading 89600B VSA software with
SCPI programming and the familiar X-Series signal analyzer front-panel
user interface. The result: measurements you can trust to thoroughly
test your design, plus familiar tools to quickly automate the tests you
choose.

Go to www.agilent.com/find/w9064a for more information.

EMC precompliance test

With the EMC measurement application, CXA enables the user to
perform pre-compliance conducted and radiated emissions tests to both
commercial and MIL-STD requirements. Basic and advanced features
are provided with options for users based on the requirements.

Basic pre-compliance EMI features (Option N9000A-EMC):
* Fully CISPR 16-1-1 (2007) compliant detectors

* CISPR band presets to 18 GHz

* Measure at marker with three detectors

* Tune and Listen for signal discrimination

* CISPR and MIL-STD bandwidths

* Regulatory agency limits available

Advanced EMC measurement application which delivers a feature-rich
pre-compliance test solution (X-Series application W6141A):

* Log and linear display

* Signal list

* Scan table

* Simultaneous detectors
* Delta to limit

* Strip chart

* Step and swept scans

For more information, visit www.agilent.com/find/w6141a, or read
N6141A & W6141A EMC X-Series advanced measurement application,
p/n 5990-6035EN.

MATLAB

CXA officially supports MATLAB for general purpose data analysis,
visualization, and measurement automation. You can run MATLAB and
89600B VSA, the two most popular software products for system
designers in the wireless communication industry, in a single instrument.
MATLAB support allows you to create custom measurement programs
for the CXA. In addition, Agilent provides plenty of sample programs —
visit www.agilent.com/find/matlab_sa for drivers, sample programs,
and more information.

Auto tune

At the press of a button, the analyzer’s center frequency adjusts to the
strongest signal in the tunable span of the analyzer, changes the span to
three times the occupied bandwidth of the signal, sets the resolution
and video bandwidth, optimizes the reference level, performs a peak
search, sets a maker on the peak, and displays the measurement result.
This is a patented Agilent exclusive feature.

Signal Analysis

Time gating

Analyze time varying signals such as WiMAX, pulsed RF, time division
multiple access (TDMA), interleaved and burst-modulated signals with
time gating capability. The Agilent CXA offers three types of time
gating —gated LO (or gated sweep), gated video, and gated FFT:

* Gated LO offers the fastest time gating measurement for a full span of
frequency

* Gated FFT offers the fastest time gating measurement within the span
of analysis bandwidth (10 MHz standard, 25 MHz optional)

* Gated video offers the backward compatibility with Agilent ESA, 856x
and 859x Series spectrum analyzers

Advanced markers and traces

Determine the precise value at each trace point quickly with CXA's
advanced marker capability. Twelve markers, either frequency or position
based, are available. Any marker can be a reference for other markers.
Band marker enables easy setup for power ratio measurements such as
adjacent channel power (ACP) and noise power ratio (NPR). You can
view all readings of the markers on the marker table. You can also display
up to six traces, such as a carrier plus up to five harmonics, in the same
display window. In addition, you can choose a detectors (Normal,
Average/RMS, Positive peak, Negative peak) to each trace independently.

Expect more in RF education

The CXA is also an excellent tool for the teaching of RF signal analysis,
from basic RF circuit characterization to advanced signal analysis.

89600B VSA software can help students develop practical skills and
deeper insights into RF technology through the fundamentals of
signal analysis

The familiar and intuitive Windows-based X-Series interface helps
students focus on measurement theory rather than instrument
operation

It's also easy to integrate the CXA into popular analysis environments
such as MATLAB for data analysis, visualization and publication, as
the CXA is an open Windows instrument

Specifications

Frequency range

* Option 503: 9 kHz to 3.0 GHz
* Option 507: 9 kHz to 7.5 GHz
Analysis bandwidth

* Standard: 10 MHz

* Option B25: 25 MHz

Phase noise

(20to 30 °C, CF =1 GHz)

Offset Specification Typical

1 kHz —94 dBc/Hz —98 dBc/Hz nominal
10 kHz —99 dBc/Hz —-102 dBc/Hz

100 kHz —102 dBc/Hz —104 dBc/Hz

1 MHz —120 dBc/Hz —121 dBc/Hz

10 MHz — —143 dBc/Hz nominal

Third-order intermodualtion distortion (TOI)
Note: two —20 dBm tones at input mixer with tone separation > 15 kHz,
20 to 30 °C.

Specification Typical
10 to 400 MHz +10 dBm +14 dBm
400 MHz to 3.0 GHz +13dBm +17 dBm
3.0to 7.5 GHz +13dBm +15dBm
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N9000A Displayed average noise level (DANL)
(Input terminated, sample or average detector, average type = log, 20 to
30 °C, zero span, swept, nominalized to 1 Hz RBW, 0 dB attenuation)

Specification Specification

(without preamp) (preamp on)
1to 10 MHz —-130dBm —149 dBm
10 MHz to 1.5 GHz -148 dBm -161dBm
1.5t02.2 GHz —144 dBm -160 dBm
2.2t0 3.0 GHz —-140 dBm —158 dBm
3.0t04.5GHz -137 dBm —155dBm
4510 6.0 GHz -133dBm —-152 dBm
6.0 to 7.5 GHz —128 dBm —148 dBm

Ordering Information

CXA signal analyzer data sheet (5990-4327EN)
CXA signal analyzer configuration guide (5990-4341EN)

Hardware

N9000A CXA signal analyzer
N9000A-503 frequency range, 9 kHz to 3.0 GHz
N9000A-507 frequency range, 9 kHz to 7.5 GHz
N9000A-B25 analysis bandwidth, 25 MHz
N9000A-PFR precision frequency reference
N9000A-P03 preamplifier, 3.0 GHz
N9000A-P07 preamplifier, 7.5 GHz
N9000A-ESC external source control
N9000A-FSA fine resolution step attenuator
N9000A-TG3 3 GHz tracking generator
N9000A-TG6 6 GHz tracking generator

Optional features
N9000A-EMC basic precompliance EMI features

Accessories

N9000A-1CP rack mount and handle kit

N9000A-1CM rack mount kit

N9000A-1CN front handle kit

D 3 N9000A-1CR rack slide kit
N9000A-PRC portable configuration
N9000A-MSE mouse
N9000A-KYB keypad
N9000AK-KB2 US 65 key USB keyboard
N9000A-EFM USB flash drive, 4 GB
N9000A-SWM CXA instrument software on USB media
N9000A-DVR USB DVD-ROM/CD-R/RW drive
N9000A-MLP minimum loss pad, 50 to 75 ohm
N9000A-HTC hard transit case
N9000A-BAG accessory pouch

Measurement applications
See page 59, X-series measurement application section, or visit
www.agilent.com/find/xseries_applications

Documentation
N9000A-1A7 1S017025 compliant calibration
N9000A-A6J ANSI Z540 compliant calibration
N9000A-AB1 getting started Korean
N9000A-ABJ getting started Japanese
N9000A-ABD getting started German
N9000A-ABF getting started French
N9000A-AKT getting started Russian

Warranty and service
Standard warranty is one year
R-51B-001-3C 1 year return-to-Agilent warranty extended to 3 years

Calibration (Options not available in all countries)
R-50C-011-3 inclusive calibration plan, 3 year coverage
R-50C-013-3 inclusive calibration plan and cal data, 3 year coverage

www.agilent.com/find/cxa
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X-Series Advanced Measurement Applications for X-Series Signal Analyzers 1]

* Make RF measurements for systems and components N9000A
* One-button measurements available with pass/fail limit per N9010A

most standards N9020A
* Hardkey/softkey manual user interface and SCPI remote N9030A

user interface
* Built-in context-sensitive help
* Runs inside X-Series signal analyzers
* Transportable license between PXA, MXA and EXA
* License key upgradable
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A shared library of more than 22 advanced measurement applications for ~ peasurement  Model  N9030A N9020A N9010A N9000A

use in the X-Series signal analyzers increase the capability and application number PXA MXA EXA CXA
functionality of the analyzers to speed your time to insight. These High Mid Economy Low cost
software measurement applications provide essential measurements for performance performance class

specific tasks in general purpose, cellular communications, wireless  apalog N9063A - . .

connectivity and digital video applications. demodulation W9063A .

The measurement application software is identical across all of the  Phase noise N9068A - . .

X-Series analyzers. The only difference is the level of performance W9068A .
achieved by the instrument hardware selected. Choose the level of  Ngise figure N906IA - . .

performance necessary for your application and have full assurance that W9069A .

the calculations and algorithms are the same across your X-Series signal MATLAB

. ! N6171A - . . .

analyzers, from the development lab into manufacturing.
Pulse N9051A - . . .

General Purpose Remote language N9061A - .
The X-Series signal analyzers offer a variety of general purpose ;gg:&a/télghtyfor
measurement applications for use in the development and manufacturing 8566/68
of RF and microwave transceivers and the components that comprise SCPI T NOOE2A - . .
them. The general purpose measurement applications cover a full range u‘;‘":"‘a"
of solutions from phase noise measurements for oscillator tests to noise colgpagbility

figure test of amplifiers to digital demodulation on standards-based or
propriety formats using the flexible digital modulation measurement VXA vector N9064A - . .
application supporting more than 30 demodulators. X-Series signal ‘s,:ﬁ_'r':la“dd lati WA064A .
analyzers support MATLAB, allowing you to create custom measurement modulation

. . . . ; analysis
programs for analyzing evolving signals and standards with your X-Series Y
analyzers. EMC N6141A - .

precompliance  W6141A .
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X-Series Advanced Measurement Applications for X-Series Signal Analyzers (cont.)

Cellular Communication

The X-Series measurement applications can transform the X-Series
signal analyzers into standards-based transmitter testers, with cellular
communication measurement applications covering a full range of
technologies — from existing 2G, 3G systems to evolving 3.5G, 4G
communications systems. The measurement applications closely follow
the 3GPP and 3GPP2 standards, allowing you to stay ahead of your
design and manufacturing challenges.

Digital Video

The X-Series measurement applications transform the X-Series signal
analyzers, which offer world-class accuracy, flexibility and standard-
compliant measurement applications for digital video technologies into
standard-based testers for modulators, transmitters, amplifiers, tuners
and gap-fillers/repeaters. The measurement applications cover a full
range of digital video technologies — from DVB-T/H to DTMB (CTTB),
CMMB and ISDB-T.

Measurement  Model N9030A N9020A N9010A N9000A Measurement  Model N9030A N9020A N9010A N9000A
application number PXA MXA EXA CXA application number PXA MXA EXA CXA

High Mid Economy Low cost High Mid Economy Low cost

performance performance class performance performance class
LTE-FDD N9080A - . . Digital Cable TV N6152A - . .
LTE-TDD N9082A - . . W6152A :
W-CDMA/ N9073A - . . DVB-T/H/T2 — BEISSA ) ) .
HSPA/ HSPA+  W9073A o!

. . . DTMB (CTTB)  N6156A - . .
TD-SCDMA \'>‘V990077996A . WE156A .

CMMB N6158A - . .
GSM/EDGE/ N9071A - . .
EDGE Evolution  \W9071A 2 WET58A
ISDB-T N6155A - . .

o3 . .
Cdma2000 \'>‘V99007722AA . W6155A .
1xEV-DO N9076A  <* . . . .

W9076A 3 Free Trial License

iDEN/WIiDEN/  NG149A . . Free 14-day trials of X-Series advanced measurement applications
MotoTalk provide unrestricted use of each application’s features and functionality

' W-CDMA and HSPA only. HSPA+ will be available mid-2011
2 GSM and EDGE only. EDGE evolution will be available mid-2011
% Available mid-2011

Wireless Connectivity

The wireless connectivity advanced X-Series measurement applications
cover a full range of technologies — from Bluetooth thru 802.11 WLAN
and 802.16e OFDMA mobile WiMAX. As technology advances, the
X-Series advanced measurement applications evolve to enable you to
continue tackling increasingly complex design and manufacturing test
challenges.

Measurement  Model N9030A N9020A N9010A N9000A

application number PXA MXA EXA CXA
High Mid Economy Low cost
performance performance class

Bluetooth N9081A - . .

W9081A .

802.11 WLAN' N9077A . .

Fixed WiMAX'  N9074A . .

802.16e OFDMA  N9075A - . .

mobile WIiMAX  W9075A .

! These are single acquisition combined measurement (SACM) applications that are optimized
for manufacturing

on your X-Series analyzer. Redeem a trial license on-line today at
www.agilent.com/find/X-Series_trial.

Flexible Software Licensing and Configuration
Choose from two license types:

* Fixed, perpetual license: Allows you to run the application in the
X-Series analyzer in which it is initially installed

« Transportable, perpetual license: Allows you to run the application in
the X-Series analyzer in which it is initially installed, plus it may be
transferred from one X-Series analyzer to another (PXA/MXA/EXA)

Ordering Information

These applications can be installed at the time of instrument purchase
or ordered as stand-alone items to upgrade an existing instrument. You
can also run applications such as MATLAB and 89600B VSA software
inside an X-Series signal analyzer. For ordering information visit
www.agilent.com/find/xseriesapplications.

Web Link

www.agilent.com/find/xseriesapplications
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89600B Vector Signal Analysis Software

* Flexible spectrum, modulation, and time analysis and
troubleshooting

* Powerful 3GPP/WLAN/WiMAX/LTE analysis options

* Advanced tools for analyzing wireless signals

* Multi-channel and MIMO analysis

* PC-based, works with signal analyzers, scopes, modular
instruments

L borin

89600B VSA software showing spectrogram, digital persistence
and cumulative history traces

The 89600B VSA Support over 70 Signal Standards and
Modulation Types, Including:

* Commercial cellular communications including WCDMA and LTE
* MIMO signaling

* General purpose digital analysis including FSK, BPSK, QPSK,
16-1024QAM, APSK and Star QAM

* Wireless networking including WiMAX and WLAN
* Analog AM/FM/PM

Broad Selection of Advanced Tools for Signal Evaluation

and Troubleshooting

* High resolution FFT-based spectrum analysis with spectrogram
displays and full marker support

* Time domain analysis including time gating, CCDF, and auto-
correlation

* Auxiliary features like signal record and playback, macros, math
functions, and the convenience of on-screen hot spots for quick
parameter changing

Signal Analysis

Compatible with Many Platforms

The PC-based VSA software runs on a laptop or in PC-based instruments.
With support for more than 30 model numbers, you can access your
signal anywhere in your signal block diagram from baseband (analog or
digital) to IF and RF, from DC to 50 GHz, with bandwidths from 1 Hz to
30 GHz.

Supported platforms include:

Spectrum and signal analyzers like the versatile PXA, MXA, EXA
and CXA

Scopes like the Infiniium 90000X, 9000, and Infineon 6000, 7000
Logic analyzers

Modular instruments including LXI and N7109

Simulation software including SystemVue and Simulink

VSA software can also download captured signals to our signal
generators

Software Update Service

With the 89601BU software update and subscription service you get new
feature updates for your software automatically, as soon as they become
available. One year of the service is included with each new 89600B VSA
and it can also be ordered separately.

The 89600B VSA Software Offers a Variety of Licenses to
Meet Your Needs

PC/instrument license — enables operation on your PC or PC-based
instrument

Transportable license — a standard feature of the PC license is that it
lets you move licenses between instruments or PCs so that if an
instrument goes in for calibration or repair, you can move your VSA
software to another analyzer and keep working

Floating license —facilitates sharing the software between multiple
users, one user at a time

Trail license (14-day free trail) — download the software from
wwwe.agilent.com and use all of its features with any of its hardware
(or recorded signals if hardware is not available) for 14 days

Powerful Modulation Analysis Options
Flexible modulation analysis (Option AYA)

Option AYA demodulates a wide range of standard communication
formats, such as EDGE and GSM. It also offers a wide range of general
purpose demodulators for FSK, BPSK, QPSK, offset QPSK, QAM, and
VSB, all with user-settable symbol clock rate, bandwidth, filter type and
alpha. You can even apply your own proprietary filtering by providing the
filter's impulse or frequency response.

LTE FDD modulation analysis (Option BHD)

LTE TDD modulation analysis (Option BHE)

Gain greater insight into the performance of your LTE FDD and TDD
capable devices using the 89600B VSA software LTE modulation analysis
options. These advanced technology options provide RF and baseband
engineers a comprehensive set of LTE signal analysis tools including:

* Arich selection of EVM measurements — Overall/Data/Pilot/RS
EVM, EVM per carrier, symbol, resource block, channel and slot

A compound constellation display, color-coded by active channel

A frame summary table showing the power, EVM, and modulation of
all active channels

An error table with I/Q parameters, frequency and symbol clock error,
CP type, and 0S/PRS

The symbol table with the demodulated raw bits

MIMO analysis is fully supported
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3G modulation analysis (Option B7N)

Evaluate and troubleshoot your 3G modulated wireless communications
signals with Option B7N. Whether your signal is cdma2000 or W-CDMA,
TD-SCDMA or 1xEV-DO, HSPA+ or 1xEV-DV, the tools and analysis
flexibility in Option B7N will help you test your signal to its standard and
troubleshoot the problem if the signal fails to meet its standard. You can
purchase the modulation types separately as Option B7T (cdma2000/
1xEV-DV), Option B7U (WCDMA/HSPA+), Option B7X (TD-SCDMA), or
Option B7W (1x-EVDO).

WLAN modulation analysis (Option B7R)

Agilent’s industry leading WLAN signal analysis option for the 89600B
VSA software offers:

* 802.11a OFDM modulation analysis

= 802.11b DSSS/CCK/PBCC modulation analysis
> 802.11g modulation analysis

* 802.11a/b/g standards-based testing

IEEE 802.11n MIMO modulation analysis (Option B72)

Analyzing an IEEE 802.11n MIMO signal is extraordinarily challenging
because it is made up of multiple OFDM signals that transmit on the
same frequency at the same time. The advanced troubleshooting and
evaluation toolset provided by Agilent’s IEEE 802.11n MIMO modulation
analysis option is specifically designed to handle this challenge and
more.

IEEE 802.16-2004 OFDM analysis (Option B7S)

Analyzing OFDM signals requires developers to think in the time and
frequency domains simultaneously, so effective troubleshooting requires
OFDM:-specific signal analysis tools that can manipulate and break down
the signal. The IEEE 802.16 OFDM analysis software helps you do this
quickly and efficiently. Option B7S provides comprehensive coverage of
the IEEE 802.16- 2004 standard:

= AIl'lEEE 802.16-2004 modulation formats, including BPSK, QPSK,
16QAM, and 640AM

* TDD, FDD, and H-FDD

* Uplink and downlink

* Burst and continuous

* All frame lengths, guard intervals, and sampling factors

* Demodulation down to the raw bit level

MB-0FDM ultra-wideband modulation analysis (Option BHB)

Troubleshoot your WiMedia-based multi-band OFDM ultra-wideband
PHY layer signals, such as those in certified wireless USB, with the
industry’s most complete set of easy-to-use measurement tools,
providing you with an unparalleled view into your PHY layer signals. Use
Option BHB running on the high performance Agilent oscilloscopes to
help you identify the root causes of problems, sooner.

RFID modulation analysis (Option BHC)

Use the powerful measurements and displays of the 89600B software to
troubleshoot RFID systems. Analyze both the forward (interrogator) and
return (tag) signals. Use the built-in pre-sets for some of the RFID
standards or manually set the demodulation format, line coding, and bit
rate or tari.

IEEE 802.16e OFDMA analysis (Option B7Y)

Analyze your IEEE 802.16e OFDMA signal with the advanced
troubleshooting tools offered in Option B7Y. Evaluate modulation
performance by logical sub-channel, by burst and by zone. Analyze uplink
and downlink burst formats, TDD and FDD and more.

Ordering Information

89601B VSA software (PC/instrument license)
89601BN VSA software (Network license)
-200 basic vector signal analysis
-300 hardware connectivity
-105 ADS/SystemVue connectivity
-106 Simulink connectivity
-AYA flexible modulation analysis
-B7R WLAN modulation analysis (802.11a/b/g/j/p)
-B7Z 802.11n MIMO modulation analysis
-B7S IEEE 802.16-2004 OFDM modulation analysis
-B7Y IEEE 802.16 OFDMA modulation analysis
-B7T cdma2000/1xEV-DV modulation analysis
-B7U W-CDMA/HSDPA modulation analysis
-B7W 1xEV-D0 modulation analysis
-B7X TD-SCDMA modulation analysis
-B7N 3GPP analysis bundle (includes B7T, B7U, B7W, B7X)
-BHB MB-0FDM ultra-wideband modulation analysis
-BHC RFID modulation analysis
-BHD LTE FDD modulation analysis
-BHE LTE TDD modulation analysis
89601BU software update and subscription service,
(PC/instrument license)
89601BNU software update and subscription service for 1 server
(floating license)

www.agilent.com/find/89600B
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E444xA PSA Series High Performance Spectrum Analyzers

* All-digital-IF architecture offers outstanding accuracy and
linearity

* Fast low-level spur search

* One-button power measurements with format-based setups

* Over 16 optional built-in measurement personalities

* Optional 80 MHz analysis bandwidth for carrier frequency up
to 50 GHz

(=R

PSA Series high performance spectrum analyzer

PSA Series High Performance Spectrum Analyzer

The Agilent PSA Series high-performance spectrum analyzer offers a
versatile feature set, specialized one-button measurements, and a
leading-edge combination of flexibility, accuracy, analysis bandwidth
and dynamic range for signals up to 50 GHz and beyond.

Measurement Accuracy

With the all-digital-IF architecture, a highly accurate internal reference
signal and automatic internal alignment processes, the PSA Series
achieves industry-leading accuracy, guaranteed by Agilent’s high
standard of specifications.

Swept Tune and FFT Analysis

The PSA allows signal analysis with swept tune or FFT analysis. The FFT
capability significantly reduces sweep time in narrow span
measurements and low-level spur search.

Analysis Bandwidth

For carrier frequencies up to 50 GHz, use PSA Option 122 (80 MHz BW
digitizer) to analyze signals with up to 80 MHz information bandwidth.
Analysis of complex digitally modulated signals is enhanced by the
superb RF front-end and digital IF performance, which produces 78 dB of
image-free dynamic range and < 1% of residual EVM. For measurements
above 3 GHz, PSA Option 123 (switchable MW preselector bypass)
ensures excellent frequency response and phase linearity in the
microwave and millimeter-wave bands.

Gated Sweep

Analyze time-varying signals such as pulsed RF, time division multiple
access (TDMA), interleaved and burst-modulated.

One-Button Power Measurements

The PSA Series offers a suite of power measurements for RF signals
with a variety of radio format based setups. Referred to as PowerSuite,
this standard feature of the PSA simplifies what were once difficult and
tedious power measurements, allowing them to be accomplished with
the touch of a button.

Measurements Beyond 50 GHz

With the optional external mixing feature (Option AYZ), the Agilent PSA
(E4440A/46A/47A/48A) is capable of measuring millimeter-wave
signals up to 325 GHz. The PSA supports Agilent 11970 Series harmonic
external mixers (up to 110 GHz), 11974 Series preselected external
mixers (up to 80 GHz), and third-party mixers (up to 325 GHz).

Signal Analysis

PSA-Based Measurement Personalities

Choose from over a dozen embedded measurement personalities. With
the PSA you can perform specialized functions such as: phase noise for
oscillator testing, noise figure for component gualifications, external
source control for scalar network analysis, and others for various
standard-based wireless connectivity and cellular communication
measurements.

Phase Noise (Option 226)

Option 226 turns the PSA high-performance spectrum analyzer into a
single-box phase noise tester up to 50 GHz.

Noise Figure (Option 219)

Option 219 provides fast, one-button noise figure and gain measurements
from 200 kHz to 26.5 GHz. A 50 GHz internal preamplifier (Option 110)
further enables nominal noise-figure performance to the maximum
frequency of the PSA.

External Source Control (Option 215)

Option 215 enables the PSA to control a PSG, an ESG-C, or an MXG signal
generator for scalar stimulus-response tests up to 50 GHz.

Flexible Digital Modulation Analysis (Option 241)

Option 241 allows you to easily trouble-shoot the design of digital
communication systems by analyzing various digitally modulated signals —
either in industry standard-based formats or your own custom formats.

W-CDMA (Option BAF)

Option BAF meets the complexity of W-CDMA measurement challenges
by performing the 3GPP conformance tests and in-depth standard-based
modulation analysis on both uplink and downlink W-CDMA signals.

HSDPA/HSUPA (Option 210)

Option 210 adds modulation analysis capabilities like analysis for
HS-PDSCH in 16 QAM and HS-DPCCH for HSDPA (high speed downlink
data packet access). HSUPA (high speed uplink data packet access),
E-DPCCH and E-DPDCH can be demodulated for EVM and code domain
analysis.

cdma2000 (Option B78)

Option B78 offers the logical upgrade path from IS-95 to 1S-2000 testing.
Measurements support both forward and reverse links.

1xEV-DO (Option 204)

Option 204 meets unique measurement challenges presented by the
evolution to cdma2000 with 1xEV-D0 Rev. 0 and Rev. A by testing based
on 3GPP2 technical specification group cdma2000 (TSG-C) standards
(€.S0032, C.S0033, and C.S0024-A).

TD-SCDMA (Options 211/212/213)

Options 211/212/213 measure uplink and downlink TD-SCDMA signals
based on the 3GPP TD-SCDMA standard UTRA TDD 1.28 Mcps option,
providing power measurements (Option 211), modulation analysis
(Option 212), and analysis for HSDPA/8PSK (Option 213).

GSM with EDGE (Option 202)

Option 202 makes standard-based power and modulation measurements
on signals with GSM (global system for mobile communications) or
EDGE (enhanced data rates for GSM evolution) formats.

N9039 RF Preselector Control for EMI Receiver (Option 239)

Option 239 enables the PSA to control the Agilent N9039A RF preselector
and form a CISPR 16-1-1 compliant EMI receiver. See the section on the
EMI measurement receiver for details about how it works with the PSA.

Built-in Measuring Receiver Personality (Option 233)

Option 233 converts the general-purpose PSA spectrum analyzer into the
key component of the metrology-grade N5531S measuring receiver.
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Z3 E444xA PSA Series High Performance Spectrum Analyzers (cont.)

E4440A
E4443A
E4445A
E4446A
E4447A
E4A448A
N5531S

N5531S Measuring Receiver

The Agilent N5531S measuring receiver is comprised of a PSA high
performance spectrum analyzer with Option 233 (built-in measuring
receiver personality), a P-Series precision power meter (N1911A or
N1912A), and an N5532B (or N5532A previously) sensor module. It
combines multiple precision measurement functions into one compact,
integrated system that set the new industry standards for traceable,
metrology-grade device calibrations up to 50 GHz.

N5531S measuring receiver for traceable metrology-grade calibrations
up to 50 GHz

.

Absolute RF power: accuracy of power meter combined with a sensor
module using N848x power sensor

Tuned RF level (TRFL): up to 140 dBm sensitivity with level accuracy
exceeding source/attenuator calibration demands

Frequency counter: 0.001 Hz frequency resolution and up to —100 dBm
sensitivity

Analog modulation analysis: precise AM, FM, PM for verifying
modulation quality of signal sources

.

Optional audio analysis capabilities with high-impedance audio input
(Option 107 required)

N5532B sensor modules with single input connection up to 50 GHz for
measurement integrity and productivity

Specifications

Frequency range

* E4443A: 3 Hzto 6.7 GHz (DC coupled), 20 MHz to 6.7 GHz (AC coupled)

* E4445A: 3 Hzto 13.2 GHz (DC coupled), 20 MHz to 13.2 GHz
(AC coupled)

* E4440A: 3 Hzto 26.5 GHz (DC coupled), 20 MHz to 26.5 GHz
(AC coupled)

° E4447A: 3 Hzto 42.98 GHz (DC coupled)

* E4446A: 3 Hz to 44 GHz (DC coupled)

° E4448A: 3 Hzto 50 GHz (DC coupled)

Analysis bandwidth

* Option B7J or 241: 10 MHz

* Option 140: 40 MHz (except for E4447A)

* Option 122: 80 MHz (except for E4447A)

Phase noise

Note: 20 to 30 °C, CF =1 GHz

Offset Specification Typical

100 Hz -91 dBc/Hz —96 dBc/Hz

1 kHz —103 dBc/Hz —-108 dBc/Hz
10 kHz —116 dBc/Hz -118 dBc/Hz
100 kHz —122 dBc/Hz —124 dBc/Hz

1 MHz —145 dBc/Hz —147 dBc/Hz
10 MHz —155 dBc/Hz —157.5 dBc/Hz

Third-order intermodualtion distortion (TOI)
Note: Two —30 dBm tones at input mixer with tone separation > 15 kHz,
20t0 30°C

Specification Typical

E4443A/45A/80A 1 GHz +16 dBm +19dBm

2 GHz +17 dBm +19dBm

4 GHz +15dBm +18 dBm

13 GHz +8dBm +11dBm

265GHz  +12dBm +14 dBm
E4447A/46A/48A 1 GHz +17 dBm +20 dBm

2 GHz +18 dBm +21 dBm

4 GHz +16 dBm +21dBm

13 GHz +12dBm +15dBm

265GHz  +12dBm +15dBm

44 GHz — +12.5 dBm (nominal)

50 GHz — +12.5 dBm (nominal)

Displayed average noise level (DANL)
Note: Input terminated, sample or average detector, average type = log,
20 to 30 °C, zero span, swept, nominalized to 1 Hz RBW, 0 dB attenuation

Specification Specification (preamp on:
(without preamp) Option 1DS/110)*

EA443A/45A/40A 1 GHz —154 dBm —168 dBm/-166 dBm
2GHz -153 dBm —167 dBm/-166 dBm
4 GHz -152 dBm NA/-165 dBm
13 GHz —154 dBm NA/-163 dBm
265GHz  -154dBm NA/-159 dBm
EA447A/46A/48A 1 GHz -153 dBm —166 dBm/—-165 dBm
2 GHz —152dBm —165 dBm/-165 dBm
4 GHz —-152 dBm NA/-165 dBm
13 GHz —-151dBm NA/-162 dBm
265GHz  -140dBm NA/-155dBm
44 GHz —131dBm NA/-146 dBm
50 GHz —-127 dBm NA/-140 dBm

* Two internal preamp options are available for the PSA and they are mutually exclusive: 1DS
and 110. Option 1DS covers 100 kHz through 3 GHz and Option 110 covers 10 MHz through
the maximum frequency of the PSA model

Ordering Information

PSA Series spectrum analyzer
E4443A 3 Hz to 6.7 GHz
E4445A 3 Hz to 13.2 GHz
E4440A 3 Hz to 26.5 GHz
E4447A 3 Hz to 42.98 GHz
E4446A 3 Hz to 44 GHz

E4448A 3 Hz to 50 GHz

Examples of PSA Options:

E444xA-226 phase noise measurement personality
E444xA-219 noise figure measurement personality
E444xA-AYZ external mixing (except for E4443A/45A)
E444xA-122 80 MHz analysis bandwidth (except for E4447A)
E444xA-1DS internal RF preamplifier, 100 kHz to 3 GHz
(excludes Option 110)

E444xA-110 internal preamplifier 10 MHz to the max frequency of PSA
(excludes Option 1DS)

E444xA-BAF W-CDMA measurement personality
E444xA-B7J digital demodulation hardware

E444xA-241 flexible digital modulation analysis personality
E444xA-233 built-in measuring receiver personality

For more ordering information please refer to “PSA configuration guide”
(5989-2773EN)

www.agilent.com/find/psa
www.agilent.com/find/psa2pxa
www.agilent.com/find/n5531s
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Economy Portable Spectrum Analyzers, ESA Series

* Frequency range 100 Hz to 26.5 GHz

* Analysis bandwidth 10 MHz

* Phase noise —101 dBc/Hz

* TOl: +16 dBm

* DANL: —167 dBm/Hz (with PA on and Option 1DR, 1D5)

* Wide set of built-in power measurements

* Integrated measurements for noise figure and phase noise
* RMS, quasi-peak, peak detectors and EMI bandwidth

ESA Series Spectrum Analyzers

ESA Express Analyzers Provide Ordering Ease, Fast
Delivery, and Best Value

The ESA analyzer is available in three “express option” choices. Express
analyzer options are based on the most frequently ordered ESA
configurations and most popular options. The express analyzer options
simplify the ordering process while maintaining the flexibility of the ESA
platform. Just select the ESA express analyzer that meets your needs
and budget. Express analyzers are favorably priced and provide faster
delivery. For unique requirements, the ESA analyzer may be custom
configured from the complete set of available options.

ESA Basic Analyzer (Option BAS or BTG)

For basic, quality, spectrum analysis on RF or microwave signals at an
affordable price. The basic analyzer provides general spectrum analysis
with the speed, accuracy and dynamic range to give you confidence in
your measurement results.

* 1.5 GHz, 3.0 GHz, and 26.5 GHz frequency range

* 1.1 dB overall amplitude accuracy

* 100 Hz RBW (optional)

* +7.5dBm TOI

* 5 minute warm-up to guaranteed measurement accuracy
* Rugged design, weather resistant, snap on battery pack
* Multiformat RF power measurement suite

ESA Standard Analyzer (Option STD or STG)

The standard analyzer includes a wide set of built-in functions and
features while maintaining the flexibility to add the most popular ESA
options.

* 0.4 dB amplitude accuracy (95% confidence level)
* 10 Hz RBW (1 Hz with option)
* +16 dBm TOI

* FM demodulation

Signal Analysis

ESA Communication Test Analyzer (Option COM)

Expand on the leading performance and functionality of the standard
analyzer with the addition of built-in demodulation hardware. When
combined with the communication focused measurement personalities
or the Agilent 89600B VSA software, this express analyzer makes a
powerful tool for communications device development.

* 0.4 dB amplitude accuracy (95% confidence level)
* 1 Hz RBW

+16 dBm TOI

Precision frequency reference

10 MHz demodulation bandwidth

Optional communications focused applications such as flexible
modulation analysis, GSM/EDGE, and cdmaOne

Link to the popular Agilent 89600B VSA software for fully flexible
demodulation analysis and in depth trouble shooting tools

Performance

Amplitude Accuracy

The ESA offers performance in accuracy with a guaranteed overall
amplitude accuracy of less than 1.0 dB error (< 3 GHz ) based on
traceable and warranted specifications. Other economy-class analyzers
may specify only typical performance levels. The ESA excels in overall
amplitude accuracy whether comparing guaranteed specifications or
expected levels of performance.

Frequency Accuracy

The ESA provides a warranted internal frequency reference that may not
be available in other economy-class analyzers. Further, the ESA has
excellent frequency readout accuracy, a function of the frequency
reference error as well as the span error coefficient, RBW, center
frequency, and number of sweep points.

Measuring Low Level Signals such as Spurs

The ESA offers top performance thanks to its optional built in low noise,
high gain preamplifier. Achieving a displayed average noise level (DANL)
of better than —167 dBm.

Measuring Lower Level Signals Next to Higher Power
Signals

A spectrum analyzers dynamic range is a function of both its displayed
average noise level (DANL) performance and its intermodulation
distortion performance. The ESA third order intermodulation distortion
performance is +16 dBm third order intercept (TOI) (+7.5 for basic
analyzer configurations). In addition, the ESA features a standard 5 dB
step attenuator making it easy to optimize the spectrum analyzer’s mixer
level settings to achieve the best dynamic range.

5 Minute Warm Up Time

Most spectrum analyzers take 15 minutes to 1 hour to warm up before
the specifications in the data sheet are valid. Not with the ESA. The ESA
takes only 5 minutes to warm-up so technicians and engineers spend
little time waiting for instrument stabilization.

Automatic Background Alignment

The automatic, internal background alignment feature gives consistently
accurate results over varying temperatures. This is especially beneficial
when operating the ESA outdoors or in varying temperature conditions.
Further, the ESA provides guaranteed performance specifications over a
wide temperature range of 0 to 55 degrees centigrade.
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Express Analyzer Features and Performance Summary
See the ESA data sheet for more specifications and details. (http://cp.literature.agilent.com/litweb/pdf/5968-3386E.pdf)

Basic analyzer

Standard analyzer

Communication test analyzer

ESA optional performance

(Option BAS/BTG) (Option STD/STG) (Option COM) with custom configuration
Frequency range 9kHzto 1.5, 3.0, 9kHz103.0,6.7,13.2, 9kHz103.0,6.7,13.2, 30 Hzt03.0,6.7,13.2,
26.5 GHz 26.5 GHz 26.5 GHz 26.5 GHz (Option UKB)
Speed Sweep time (<3 GHz) 4 msto4000s 1msto4000s 1msto4000s 1 msto 4000 s (Option 1D5)
Zero span sweep 4 msto4000s 50 nsto 4000 s 25nsto 4000 s 25 ns to 4000 s (Option
B7D/B7E)
Remote trace 30/sec 45/sec 45/sec 45/sec
Transfer
Warm up time 5 mins 5 mins 5 mins 5 mins
Dynamic Resolution 100 Hz to 5 MHz 10 Hz to 5 MHz 1 Hzto 5 MHz 1Hzto5 MHz
range bandwidth with Option 1 Hz with Option 1D5/1DR (Option 1DR and 1D5)
Phase noise —93 dBc/Hz + 20 LogN —101 dBc/HzZ' —101 dBc/Hz' -101 dBc/Hz'
10 kHz +20 LogN +20 LogN +20 LogN (Option 120)
Measurement range  —130 dBm to +30 dBm —140 dBm? to +30 dBm —150 dBm to +30 dBm —167 dBm to +30 dBm
(Option 1DR) —156 dBm? with Option 1DS ~ —167 dBm with Option 1DS (Options 1DR, 1D5, 1DS)
TOI (for spurious free  +7.5dBm +16 dBm +16 dBm +16 dBm
dynamic range
(SFDR))
Accuracy Frequency accuracy  +101 Hz +101 Hz +101 Hz +101 Hz
Span accuracy +0.5% +0.5% +0.5% +0.5%
Amplitude accuracy +1.1dB +0.4dB +0.4dB +0.4 dB

Measurement Sample of available

PowerSuite one button

Basic features plus: log

Basic and standard

Basic, standard, and

capability features measurements, IntuiLink sweep, segmented sweep, features plus: digital communication test features
connectivity to MS Office, optional preamp, CCDF demodulation capability plus: 75 ohm (1DP), quasi-
amplitude corrections function, FM demodulation, peak detection (AYQ),
variable sweep points external mixing (AYZ), Class
B emissions (060), and wide
offset phase noise (120)
Available Cable TV Noise figure, phase noise, Flexible demodulation with Basic, standard, and
measurement cable fault, cable TV 89600B software, modulation communication test
applications analysis, GSM/EDGE, applications plus
cdmaOne, noise figure, Bluetooth (304)
phase noise
Future upgrades Limited Available Available Available
" With Options 1DS and 1DR

2 Enhanced performance is available with different option configurations. Up to =167 dBm performance is available with Options 1DR, 1D5, and 1DS

Measurements Made Easy

One-button power measurements Quick setup and measurement time with one-button RF power measurements for all major 2G/3G, WLAN, and digital video formats

with standards-based setups

Optimize reference level

Button included with the built in power measurements simplifies the setting up of your measurement by automatically adjusting the
reference level and attenuator based on signal level

Segmented sweep

Saves measurement and setup time by viewing in one sweep only the frequency spans of interest. Paste together up to 32
discontinuous frequency or zero spans in one sweep. Eliminate multiple setups and sweeping through unwanted frequencies

Log sweep

Display swept measurements on a logarithmic scale of the frequency domain

Zoom windows

Split screen display shows wide spans while zooming in on signals of interest

Marker functions Provides digital resolution of measurement details through peak search, continuous peak search, delta markers, marker table, and
carrier-to-noise ratio. Signal track keeps unstable signals centered on the screen while band power calculates total power between
user-defined limits

Frequency counter With 1 Hz resolution, minimizes the need for an external frequency counter

Softkey/hardkey interface

Provides a simple user interface while retaining access to sophisticated features

Built-in help button

Eliminates carrying manuals into the field to determine softkey/hardkey functions and remote SCPI commands

Limit lines

Built-in limit lines and pass/fail messages simplify testing. EMI limit lines are available

Built-in clock/calendar

Provides time stamps on both stored and printed data

Automatic overload protection

Protects RF input from overly large signals (E4411B)

Automatic printer setup

Identifies connected most Hewlett-Packard printer models automatically

IntuiLink software

PC software provides easy transfer of measurement results into Microsoft Excel and Microsoft Word. Download from

www.agilent.com/find/intuilink

SCPI programming interface

Allows full remote control and programming of the ESA spectrum analyzer

IVI® COM drivers

Provides interface for programming in many environments, including Visual Studio®, LabVIEW, and Agilent VEE. Drivers may be
found at www.agilent.com/find/drivers
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http://www.home.agilent.com/agilent/editorial.jspx?cc=US&lc=eng&ckey=1441328&id=1441328&cmpid=26888
http://cp.literature.agilent.com/litweb/pdf/5968-3386E.pdf?cmpid=26888

Economy Portable Spectrum Analyzers, ESA Series (cont.)

Ordering Information — Custom Configurations

Equivalent Options and bundles

Signal Analysis

Option Equivalent Option(s) Comments
ESA-L Series BAS — basic analyzer AdJ Order BAS or BTG to get best delivery and price
BTG — basic analyzer with TG A4J, 1DN Order BAS or BTG to get best delivery and price
ESA-E Series STD — standard analyzer AYX, BAA Order STD, STG, or COM to get best delivery and price
STG — standard analyzer with TG AYX, BAA, 1DN Order STD, STG, or COM to get best delivery and price

COM — communication test analyzer

B7D, B7E, 1D5, 1DR,
BAA, 231

Order STD, STG, or COM to get best delivery and price

B75 — performance bundle

1DR, 1DS, 1D5

Only available on the standard analyzers (Express Option STD or STG)

304 — Bluetooth premium bundle

228,106, B7D, B7E,
1DS, 1D5

Options 106 and 228 are not available outside of the Option 304 bundle

ESA-L Series Custom Analyzer
All custom ESA-L Series include a 75 Q input port

Comments

Available models  E4411B (9 kHz to 1.5 GHz)

Custom configuration not available for E4403B or E4408B

Included Options  GPIB connection A4H Standard on every instrument unless 1AX is ordered;
occupies 1 expansion slot
IntuiLink PC connectivity software Included Connects to Microsoft Word and Excel; download for free from
www.agilent.com/find/intuilink
Available Options 75 ohm impedance 1DP

Replace GPIB connection (A4H) with serial port 1AX

Not compatible with Option A4H; occupies 1 expansion slot

IF sweep, and video output ports AdJ Occupies 1 expansion slot

Narrow resolution bandwidths 1DR 100 Hz minimum on ESA-L Series

75 ohm tracking generator (1 MHz to 1.5 GHz) 1DQ Requires Option 1DP

8590-Series programming code compatibility 290 Free download from www.agilent.com/find/esa; no license required

Future upgrades Limited upgrades are available

For more details about upgrades, go to: www.agilent.com/find/saupgrades

Web Link

www.agilent.com/find/esa
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Signal Analysis

(I} 856XEC Midrange Spectrum Analyzers

8564EC
8565EC

* Continuous sweep up to 40 or 50 GHz

* Resolution bandwidth of 1 to 100 Hz digitally implemented for
measurement speed

« Standard external mixing feature
* Precision timebase and 1 Hz counter resolution
* Class 3 MiL-rugged
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856xEC midrange spectrum analyzer

856XxEC Series Midrange Spectrum Analyzers

The Agilent 856xEC Series midrange spectrum analyzers combine
millimeter-wave (mm-wave) capability, outstanding phase noise, and
wide dynamic range in a Class 3 MIL-rugged package built to withstand
harsh experimental conditions.

The RF and microwave models of the 856xEC Series (8560EC/61EC/
62EC/63EC) have been discontinued and replaced with Agilent's
X-Series, primarily the N9020A MXA midrange signal analyzer. The
mm-wave models, 8564EC and 8565EC, are still available.

8564EC and 8565EC mm-Wave Spectrum Analyzers

Whether you want to measure the harmonics of a 15 GHz oscillator or
the noise sideband of a 38 GHz carrier, the 8564EC and the 8565EC
simplify measurement setup. A single coaxial connection is all you need
to measure signals from 9 kHz (30 Hz optional) to 50 GHz. Preselection
minimizes images and multiple responses at higher frequencies.

The standard 8564EC covers frequencies of 9 kHz to 40 GHz and the
8565EC covers 9 kHz to 50 GHz. Both have optional low-end coverage to
30 Hz and are preselected above 2.75 GHz.

Measurements Beyond 50 GHz

External mixing is a standard feature of the 856xEC. Combined with
Agilent’s 11974 Series external mixers, the preselection can be extended
to 75 GHz. The unpreselected frequency range can be extended to
110 GHz using Agilent’s 11970 Series external mixers, and to 325 GHz
using mixers from other manufacturers.

Precision Frequency and Amplitude

Measure frequency accurately using the built-in frequency counter.
A standard precision frequency reference, with an aging rate of 1 x 10”7
per year, provides confidence in frequency measurement accuracy.

Amplitude measurement uncertainty can be reduced using the amplitude
correction (AMPCOR) feature offered standard with the 856xEC.
AMPCOR allows you to enter up to 200 amplitude correction points to
compensate for sources of amplitude uncertainty, such as cable losses,
preamplifier gain and the spectrum analyzer’s frequency response.

Digital Resolution Bandwidth

Digitally-implemented resolution bandwidths of 1, 3, 10, 30 and 100 Hz
with a narrow 5:1 shape factor allow you to easily view close-in, low
level signals.

Digitized Time-Domain Sweeps

Digitized time-domain (zero span) sweeps use markers, trace math, and
trace storage for measurements such as rise/fall, pulse widths and time
between events.

Specifications

Frequency range
* 8564EC: 9 kHz to 40 GHz, 30 Hz to 40 GHz (with Option 006)
* 8565EC: 9 kHz to 50 GHz, 30 Hz to 50 GHz (with Option 006)

Phase noise

(CF<1GHz)

Offset Specification

100 Hz <-88 dBc/Hz

1 kHz <-97 dBc/Hz

10 kHz <-113dBc/Hz
100 kHz <-127 dBc/Hz

Third order intermodulation
Note: Two -30 dBm tones at input mixer with tone separation >1 kHz

8564EC/65EC Specification Typical

1GHz +11dBm —

2 GHz +11dBm —

4 GHz +15dBm —

13 GHz +7.5dBm —

26.5 GHz +7.5dBm —

40 GHz — +12.5 dBm (nominal)
50 GHz — +12.5 dBm (nominal)

Displayed average noise level (DANL)
Note: 0 dB attenuation, 1 Hz RBW

8564EC/65EC Specification
1GHz —-145dBm
2 GHz —145 dBm
4 GHz —147 dBm
13 GHz —143 dBm
26.5 GHz —136 dBm
40 GHz —-130 dBm
50 GHz —127 dBm

Ordering Information

856xEC Series midrange spectrum analyzer
8564EC 9 kHz to 40 GHz
8565EC 9 kHz to 50 GHz

Examples of 856xEC Options:

856xEC-001 add second IF output; rear panel connector
856xEC-005 add alternate sweep out

856xEC-006 low end range to 30 Hz

856xEC-104 do not include mass memory module

For more ordering information please refer to
8560EC Series spectrum analyzers and accessories, configuration
guide, literature number 5968-8155E

Web Link

www.agilent.com/find/8560EC
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* Measurement speed: minimum non-zero span sweep time: 10 ms
Resolving power: RBW: 10 Hz to 1 MHz in 1-3-10 steps
Sensitivity: DANL: —148 dBm with preamp

* Built-in power measurements: channel power, 0BW, ACP, SEM
and TOI

* Built-in power meter function with Agilent U2000 Series power
sensor support
Optional tracking generator and preamplifier

The Agilent N9320B RF spectrum analyzer is one of the new products in
Agilent low cost RF instrument family, offering excellent price/
performance for customers in consumer electronics manufacturing,
bench repair, base station installation and maintenance, and education
teaching lab, as well as entry level research and development.

Power Measurement and Automated Test Programming
Features

Digital IF enables dramatic improvements in power measurement
accuracy

Supports Agilent U2000 Series power sensor for high accurate RF and
MW power measurements

Built-in 1-button power measurement suite offers channel power,
ACP, 0BW, SEM and TOI measurements

Optional EMI filter provides 200 Hz, 9 kHz, 120 kHz and 1 MHz RBW
bandwidth (6 dB down) for EMC pre-compliance tests

AM/FM, ASK/FSK demodulation metrics, offers demodulation
analysis for AM/FM ASK/FSK signals

Provides industry standard SCPI language support and flexible
connectivity choices with USB, LAN and GPIB. Plus, SCPI code
compatibility with Agilent ESA-L Series for easy instrument
replacement

Engineered for the Best Spectrum Visibility

In your R&D, QA or university research lab, you want to know as much
measurement detail as possible about your products and designs. The
N9320B offers the best-in-class spectrum visibility.

* 10 Hz minimum RBW distinguishes closely spaced signals easily
* —148 dBm DANL reveals low level signals clearly

* A traces display and 12 markers allows you easily identify and
compare signal details

Integrated Solution for the Modern RF Teaching Lab

One of the best ways to improve students’ learning efficiency for RF
related curriculums is to combine lectures with hands-on labs. The
N9320B is an excellent price-performance fit for educational purposes.
Whether you wish to combine the N9320B analyzer with the Agilent
N9310A RF signal generator for basic RF concept labs, or enhance your
RF circuit labs with the N9320B and its optional RF training kit (option
code: N9320B-TR1), you will find adopting Agilent’s RF education
solution efficient and effective.

Spectrum Analyzer

N9320B RF Spectrum Analyzer

Specifications

Frequency
* Range
* 9kHz to 3.0 GHz, AC coupled
* 100 kHz to 3.0 GHz, preamp on
* Resolution: 1 Hz
Frequency readout accuracy
* Marker resolution: (Frequency span)/(number of sweep point—1)
Frequency counter
* Resolution: 1 Hz, 10 Hz, 100 Hz, 1 kHz, selectable
Resolution bandwidth (RBW)
* Range: 10 Hz to 1 MHz, in 1-3-10 sequence, =3 dB bandwidth
° Accuracy: £5%
Video bandwidth range
* 1Hzto 3 MHz, in 1-3-10 sequence
Sweep time
* Range:
- 10 msto 1000 s, Span >0 Hz
* 6psto 200s, Span =0Hz
= Sweep mode: Continuous, Single
Phase noise
* Offset from CW signal
* 10 kHz: <—88 dBc/Hz, typically <-90 dBc/Hz
+ 100 kHz: <100 dBc/Hz, typically <102 dBc/Hz
* 1 MHz: <-110 dBc/Hz, typically <-112 dBc/Hz
Residual FM
* <100 Hz peak to peak in 100 ms, 1 kHz RBW, 1 kHz VBW

Displayed average noise level (DANL)
* Preamp off:
* 9t0 100 kHz <-90 dBm Nominal
100 kHz to 1 MHz < —90 dBm — 3 x (f /100kHz) dB
*1to 10 MHz <-124 dBm
+ 10 MHz to 3 GHz <130 dBm + 3 x (f /1 GHz) dB
* Preamp on:
+ 100 kHz to 1 MHz <108 dBm — 3 x (f /100kHz) dB
*1to 10 MHz <-142 dBm
* 10 MHz to 3 GHz < 148 dBm + 3 x (f /1 GHz) dB

Ordering Information

N9320B-PA3 3 GHz preamplifier

N9320B-TG3 3 GHz tracking generator
N9320B-AMA AM/FM demodulation metrics
N9320B-EMF EMI filter

N9320B-DMA ASK/FSK demolulation metrics
N9320B-G01 GPIB interface

N9320B-1HB handle and bumpers
N9320B-1CM rack-mount kit

N9320B-1TC hard transit case

N9320B-UK6 commerical calibration certificate with testing data
N9320B-TR1 RF training kit

Warranty and service
R-51B-001-3C 1-year return-to-Agilent warranty extended to 3 years

Calibration
R-50C-011-3 Agilent calibration upfront support plan, 3-year coverage

www.agilent.com/find/n9320b
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Spectrum Analyzer

/B N9340B and N9342C Handheld Spectrum Analyzers

N9340B
N9342C

* Frequency range: 100 kHz to 3 GHz, 100 kHz to 7 GHz

* Spectrum monitor and interference analyzer

* Built-in tracking generator

* AM/FM and ASK/FSK modulation analysis’

* Innovative task planner enables routine test automation?

* High accuracy power measurement with Agilent U2000 Series
USB power sensor

* Built-in GPS receiver and GPS antenna’

Field testing just got easier with Agilent HSA

The Agilent handheld spectrum analyzer (HSA) is designed to excel in
the field. Whether you are installing and maintaining RF systems, doing
on-site troubleshooting, monitoring an RF environment, or analyzing
interference, you can always rely on the Agilent HSA for fast and
accurate measurements. There are currently two models available within
the HSA family. The new N9342C offers frequency coverage up to 7 GHz
and the N9340B offers coverage up to 3 GHz. Both models measure from
as low as 9 kHz, or even lower with the low frequency performance
enhancement option'.

Exceptional Performance

Fast sweep speed: N9430B sweep speed at full span is less than

120 ms and its non-zero span sweep speed is 10 ms minimum. The
fast sweep speed helps users locate and identify elusive and transient
inference signals. It requires less time to measure across the span
and you need not wait to see the scan

Best-in-class sensitivity: Agilent HSA provides the lowest-in-class
DANL which helps users detect lower level signals and gives a more
complete understanding of the spectrum

N9340B: 144 dBm
N9342C: —154 dBm with preamplifier on

Best resolution ability: Agilent HSA provides the best resolution
ability with the narrowest RBW of 30 Hzto 1 MHzina 1-3-10
sequence, making it possible to resolve close-in signals. The narrow
RBW also means the least noise is introduced by the N9340B for the
overall lowest DANL

Lowest SSB phase: Agilent HSA achieves the lowest SSB phase
noise, which also helps detect low signals (spurious or noise) close to
the carrier which would otherwise be missed

N9340B: -87 dBc/Hz
N9342C: —91 dBc/Hz, 30 kHz offset

" Currently available only on N9340B
2 Currently available only on N9342C

Powerful Features to Address Field Applications

* Spectrogram monitoring: The optional spectrogram monitoring
feature on Agilent HSA allows the user to view the behavior of varying
signal parameters in three dimensions with a spectrogram. Users can
also continuously monitor and save spectrogram data automatically
over time, not only to the analyzer’s internal memory or a USB flash
drive, but also directly to a PC. Two markers provide details of the
spectrogram. Find the strongest interference with the marker peak
search function. When the pass/fail function is turned on, use the
marker to quickly identify the previous/next failed frame. With
spectrogram monitoring feature, the Agilent HSA can provide
unattended monitoring of communication systems capturing
performance or intermittent events like interference over extended
periods of time — days rather than hours

Built-in tracking generator: Use the HSA's optional tracking generator
(frequency up to 3 GHz for N9340B, 7 GHz for N9342C) to measure
two-port transmission of filters and amplifiers, e.g. insertion loss,
amplifier gain, and filter passband. The tracking generator output level
is adjustable

* AM/FM, ASK/FSK demodulation analysis': AM/FM, and ASK/FSK
demodulation analysis features allow users to demodulate and
analyze AM/FM and ASK/FSK signals in many applications.
Measurement metrics, symbol, waveform, and eye diagram are
available for users for analysis. User definable limits provide Pass/
Fail indicators for metrics. For reports and post-analysis, the
waveform with metrics and setup parameters can be saved

Built-in GPS? N9342C HSA with built-in GPS ensures measurements
are being taken at the correct location using GPS information
(longitude, latitude, and altitude), tagged to each trace. The internal
GPS antenna provides field convenience, while an SMA female-type
connector is also available for an external GPS antenna

* Task planner N9342C HSA offers an innovative task planner to make
RF testing easier and to boost your work efficiency to a new level. The
task planner helps save up to 95% of test setup time, enables test
automation following the pre-defined test sequence, automatically
generates data logs and reports after the test

* High accuracy power measurement: The Agilent HSA supports high-
accuracy, USB plug-and-play power measurements as standard when
connected to an Agilent U2000 Series USB power sensor. Make true
average power measurements for all signal types with wide dynamic
range up to 18 GHz with just the press of a button

* xDSL and IBOC measurements': With hardware Options XDM and
IBC, the N9340B HSA supports measurements on ADSL, ADSL2+,
VDSL networks, and in-band on-channel (IBOC) measurement
capabilities. It provides very good sensitivity with low displayed
average noise levels (DANL) to meet the mask requirements over
ADSL frequency ranges, from 9 kHz to 12 MHz. The XDM Option can
also be used for other applications which require improved DANL and
phase noise at frequencies from 9 kHz to 12 MHz

* One-button power measurements: The Agilent N9340B supports
one-button measurements of occupied bandwidth, channel power
and adjacent channel power ratio. This virtually eliminates set-up
time in the field

Security features®: N9342C HSA supports optional security features to
erase all the customer data in the instrument memory for applications
in a secure environment
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Optimized Usability Enhances Field Test Productivity

The Agilent HSA’s rugged design makes it tough enough to meet
military customers’ requirements. Apart from its compact and rugged
construction, the large rubberized grips that wrap around both ends
provide additional robust protection from rough handling. The fanless
design and sealed keypad make it moisture resistant and dust-proof

The new 6.5 TFT LCD with 640 x 480 pixel resolution provides a
superior, bright and clear trace for indoor and outdoor use. There is no
need to operate in the shade

The Agilent HSA is installed with back-lit keys for night use. Users
can see the keys clearly even in the dark. The built-in light sensor can
be activated to adjust the display and key brightness to adapt to
environmental conditions

The Agilent HSA, with superior power management, provides
> 4 hours battery operating time. With optional automotive battery
charger, Agilent HSA becomes an ideal tool for field use

Optional 3-in-1 ergonomic backpack ensures comfort and frees up
your hands when conducting field tests

The Agilent HSA offers USB connectivity for PC control and easy data
transfer to a USB memory stick. USB memory stick support makes
data transfer in the field more convenient. PC control via the USB
interface makes test and measurement more efficient

Agilent HSA Key Specifications

Frequency range
> N9340B: 100 kHz to 3.0 GHz
* N9342C: 100 kHz to 7.0 GHz

Phase noise

Offset N9340B N9342C

30 kHz —87 dBc/Hz (typical) —86 dBc/Hz, 91 dBc/Hz (typical)
100 kHz —100 dBc/Hz (typical) —97 dBc/Hz, —103 dBc/Hz (typical)
1 MHz —120 dBc/Hz (typical) —117 dBc/Hz, —121 dBc/Hz (typical)

Third-order intermodualtion distortion (TOI)

N9340B N9342C

Two —20 dBm, reference level =10 dBm, Two —20 dBm tones at the input,

center frequency 300 MHz, frequency spaced by 100 kHz, input attenuation

Separation =200 kHz 0 dB, preamp off, reference level
—30 dBm signal at input mixer

+10dBm +10 dBm, 300 MHz to 7 GHz

+7 dBm, 50 MHz to 300 MHz

Displayed average noise level (DANL)

N9340B

RBW =30 Hz, VBW = 3 Hz, input terminated 50 Ohm, 0 dB attenuation,
RMS detector

Specification Specification

(without preamp) (preamp on)

100kHz to 1 MHz —90 dBm —115dBm

1t0 10 MHz -110 dBm —128 dBm

50 MHz —126 dBm (typical) —146 dBm (typical)
10 MHz to 1.5 GHz —124 dBm —144 dBm

1510 3.0 GHz —117 dBm —136 dBm

3.0to 4.5 GHz —-137 dBm —155dBm

4510 6.0 GHz —-133dBm —152 dBm

6.0to 7.5 GHz —128 dBm —148 dBm
N9342¢C

RMS detector, trace averaging > 40, 0 dB input attenuation, input
terminated 50 Ohm, 1 kHz resolution bandwidth, normalized to 1 Hz,
20to 30°C

Specification
(preamp on)

Specification
(without preamp)

100 kHz to 1 MHz —110 dBm, typical -129 dBm
1to 10 MHz —130 dBm, typical —148 dBm
10 to 500 MHz —144 dBm, typical 148 dBm

500 MHz to 2.5 GHz 143 dBm, typical —147 dBm

—133 dBm, typical —152 dBm
—150 dBm, typical 165 dBm
—163 dBm, typical 163 dBm
—161 dBm, typical —164 dBm

2.5t04 GHz —142 dBm, typical -146 dBm —160 dBm, typical —163 dBm
410 6 GHz —140 dBm, typical -144 dBm —157 dBm, typical —160 dBm
6to 7 GHz —-138 dBm, typical -142 dBm —152 dBm, typical —156 dBm

Spectrum Analyzer

N9340B
N9342C

Ordering Information

Agilent HSA N9340B
Agilent N9340B handheld spectrum analyzer (HSA), technical overview
(5989-7847EN)
N9340B-INM extended spectrogram monitoring
N9340B-XDM N9340B with low frequency performance
enhancement and xDSL measurement capability
N9340B-IBC N9340B with low frequency performance enhancement
and AM/FM In-Band On-Channel IBOC measurement
N9340B-PA3 3 GHz preamplifier
N9340B-TG3 3 GHz tracking generator
N9340B-AMA AM/FM modulation analysis
N9340B-DMA ASK/FSK modulation analysis
N9340B-UK6 commercial calibration certificate with test data included
N9340B-1TC hard transit case
N9340B-1DC automotive 12 V DC adaptor
N9340B-BAT spare battery pack
N9340B-ADP spare AC/DC adaptor
N9340B-BCG external battery charger
N9340B-TAD adaptor Type-N(m) 50 Q to Type-N (f) 75 Q DC to 1 GHz
N9340B-ABA manual — English
N9340B-AB2 manual — Chinese
N9340B-ABJ manual — Japanese

Agilent HSA N9342C
Agilent N9342C handheld spectrum analyzer (HSA), data sheet
(5990-5587EN)
N9342C-PA7 pre-amplifier, 100 kHz to 7.0 GHz
N9342C-PWM USB power sensor support
N9342C-SIM spectrum monitor with spectrogram record and
playback
N9342C-TG7 tracking generator, 5 MHz to 7.0 GHz
N9342C-GPS built-in GPS receiver, with built-in GPS antenna
N9342C-TPN task planner for test automation
N9342C-SEC user data sanitation for security purpose
N9342C-UK6 commercial calibration certificate with test data
included
N9342C-GPA external GPS antenna, SMA-M connector
N9342C-1DN automotive 12V DC charger
N9342C-ADP spare AC/DC adaptor
N9342C-BCG external battery charge
N9342C-SCC ergonomic soft carrying case with backpack and
shoulder strap
N9342C-TAD adaptor Type-N(m) 50 Q to Type-N(f) 75 Q DC to 1 GHz
N9342C-1DC automotive 12V DC adaptor
N9342C-1TC hard transit case
N9342C-BAT spare battery pack

Warranty and service
Standard warranty is one year
R-51B-001-3C 1 year return-to-Agilent warranty extended to 3 years

Calibration (Options not available in all countries)
R-50C-011-3 inclusive calibration plan, 3 year coverage
R-50C-013-3 inclusive calibration plan and cal data, 3 year coverage

www.agilent.com/find/hsa
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11970
11974
11867A
N9355
N9356
11852B
u1818
85024A
87405
11945A
11947A
11909A

Signal Analysis Mixers and Accessories

External Mixers, Amplifiers, and Other Accessories

* Selection of preselected and unpreselected harmonic mixers
* Low conversion loss

* Individually amplitude calibrated

* No bias or tuning adjustments

* High safe input level (100 mW)

11970, 11974 Series mixers

11970 Series Harmonic Mixers

The 11970 Series waveguide mixers employ a dual-diode design to
achieve flat frequency response and low conversion loss without
requiring external DC bias or tuning stubs. Small, light, and easy-to-set
up, these unpreselected mixers extend the frequency of a variety of
spectrum analyzers up to 110 GHz.

Compatible spectrum analyzers include the PSA (E4440A/46A/47A/
48A) and the ESA (E4407B) with the external mixing option installed and
the 856xEC in which external mixing is a standard feature. The signal
identification feature available in those spectrum analyzers helps to
easily locate the true signal from its images.

11970 Series harmonic mixers are available in six bands

Agilent Frequency LO harm Conversion Noise Freq.! Gain
model range number loss (dB) level (dB) response compression
(GHz) 1kHz (dB) (dBm)
RBW

11970K 18t026.5 6+ 24 -105 1.9 -3

11970A 265t040 8+ 26 -102 1.9 -5

119700 33to 50 10+ 28 -101 +1.9 -7

11970U 40to 60 10+ 28 -101 1.9 -7

11970V 50to 75 14+ 40 -92 +2.1 -3

11970W 75t0110 18+ 47 -85 3.0 -1

' Frequency response of the mixers is reduced by 1 dB for LO range of 14 to 18 dBm

11974 Series Preselected Millimeter Wave Mixers

Eliminate the need for signal identification at millimeter frequencies. The
Agilent 11974 Series mixers are preselected from 26.5 to 75 GHz.
Preselection reduces mixer overload from broadband signals and
decreases radiation of local oscillator harmonics back to the device-
under-test. These mixers are particularly useful for broadband millimeter
signal analysis, millimeter EMI tests, and unattended millimeter wave
signal monitoring.

Compatible spectrum analyzers include the PSA (E4440A/46A/47A/
48A) and ESA (E4407B) with the external mixing option installed and the
856xEC in which external mixing is a standard feature.

11974 Series preselected mixers are available in four bands

Agilent  Frequency Sensitivity' Calibration Image 1dB
model range (displayed avg.  accuracy' rejection’ gain
(GHz) noise level/10 Hz) (dB) (dB) compression
(dBm) (dBm)
11974A  265t040 -111 <#23 —54 +6
119740 33to50 106 <#23 50 +0
119740 40to60 109 <26 -50 +0
11974V 50to75 100 <#45 —40 +3

' Specifications apply when connected to the PSA Series spectrum analyzers

11867A and N9355/56 Series Limiters

Protect spectrum/signal analyzer and other instrument input circuits
from high power levels with minimal effect on measurement
performance. The 11867A RF limiter (DC to 1.8 GHz) reflects signals up to
10 W average power and 100 W peak power. The N9355/56 Series
limiters cover frequency ranges from 10 MHz to 18 GHz (N9355B/56B),
to 26.5 GHz (N9355C/56C), and to 50 GHz (N9355F) with low insertion
loss. The typical limiting threshold for the N9355 limiters is 10 dBm and
for the N9356 it is 25 dBm.

11852B Impedance Matching Adapter

Impedance matching adapters are instrument-grade tools used in RF and
microwave signal matching that adapt 50 to 75 () impedance, or vice
versa. The 11852B minimum loss adapter is an impedance converter
with Type-N connector, operating from DC to 3 GHz.

U1818A/B Differential Probes
(100 kHz to 7 or 14 GHz)

In-circuit measurements are made easy with the Agilent U1818 Series
active differential probes covering up to 14 GHz. Excellent flatness
(£5 dB) across broad bandwidth and low noise floor (~130 dBm) ensures
high measurement accuracy and wide dynamic range.

85024A Probe (300 kHz to 3 GHz)

With input capacitance of 0.7 pF shunted by 1 MQ resistance, this probe
allows high frequency (up to 3 GHz) probing without adverse loading of
the circuit under test.

87405B/C Preamplifiers

Agilent 87405B/C preamplifiers operate from frequencies as low as
100 MHz up to 18 GHz. With convenient probe-power bias, the 87405B/
C preamplifiers easily work with a variety of Agilent signal/spectrum
analyzers, such as the X-Series, PSA and ESA, improving overall system
performance and helping reduce system errors with reliable gain and low
noise figure.

11945A Close Field Probe Set with 11940 and 11941
Close-Field Probes

The 11940A (30 MHz to 1 GHz) and the 11941A (9 kHz to 30 MHz) are
calibrated in dBuA/m and are designed to measure the magnetic field
generated by currents. The probes have a high level of electric field
rejection. Each probe is calibrated and comes with a 2 meter RG223
coaxial cable, an SMA(f) to Type “N”(m) adapter, and an SMA(f) to
BNC(m) adapter. 11945A Option E51 adds an 11909A preamplifier.

11947A Transient Limiter

The transient limiter protects the RF input of signal analyzers from high
level transients. The 11947A transient limiter is recommended to be used
with line impendence stabilization networks.

11909A Preamplifier

The preamplifier has a frequency range of 9 kHz to 1 GHz with a gain of
32 dB and a noise figure of 1.8 dB. The 11909A is recommended for
radiated emissions tests and with the 11945A close field probe set.

www.agilent.com/find/externalmixers
www.agilent.com/find/rfprobes
www.agilent.com/find/amplifiers
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* 5.7-inch color display
* One-button access to analyzer, generator and sweep modes

* Characterize signal-to-noise ratio, SINAD, IMD, DFD, THD+N
ratio, THD+N level, crosstalk, and more

* Wide selection of filters
* Low noise level
* Versatile measurement functions
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The Agilent UB903A audio analyzer is a scalable, single-unit solution that
provides versatile measurement functions, diverse test signals, and
powerful analysis capabilities; plus, it comes with industry-standard
connectors. At DC and from 10 Hz to 100 kHz, it helps you measure and
quantify audio performance in applications such as wireless audio,
analog components and ICs, and consumer audio. The U8903A also
replaces the widely used HP 8903B audio analyzer.

The U8903A audio analyzer combines the functionality of a distortion
meter, SINAD meter, frequency counter, AC voltmeter, DC voltmeter and
FFT analyzer with a low-distortion audio source. On the bench or in a test
system, its accuracy and versatility will help you make an audible
difference in your end product.

Measure and Analyze Essential Audio Parameters

With the U8903A, you can measure below, across and above the audio
spectrum with its 10 Hz to 100 kHz frequency range and built-in DC
measurements. Its dual input channels let you perform stereo audio,
frequency response, wireless and component tests — all at a single-
channel price.

Easily characterize parameters such as signal-to-noise ratio, SINAD,
intermodulation distortion (IMD), different-frequency distortion (DFD),
total harmonic distortion (THD+N ratio, THD+N level), crosstalk and
more. Additional measurement capabilities include AC level, DC level,
frequency count and frequency spectrum.

For all measurements, you can apply weighting functions as well as low-
pass, high-pass and standard filters. You can also create custom filters
using MATLAB and other applications and upload them through the
analyzer's USB port. Filters and weighting functions can be applied one,
two or three at a time.

Generate High-Quality Test Signals

The built-in, dual-channel signal generator lets you stimulate your device
with a variety of high-quality signals: sine (—105 dB noise floor), square,
rectangular, noise (Gaussian and Rectangular), two-tone and multi-tone
(up to 60). To simulate complex and real-world signals, you can also
create arbitrary waveforms with up to 16,384 points and a 321.5 kHz
sampling rate.

The output voltage range is 0 V to 8 Vrms with 1% accuracy. For
unbalanced connections, you can select 50 W or 600 W output
impedance.

Audio Analyzer

U8903A Audio Analyzer

Source

Connectors

* Balanced output: XLR

* Outputimpedance: 100 Q, 600 Q

* Unbalanced output: BNC

* Output impedance: 50 (, 600 O

Sine

* Frequency range: 5 Hz to 80 kHz

* Frequency accuracy: 5 ppm (0.0005%)

* Voltage range (balanced output): 0 V to 16 Vrms
* Voltage range (unbalance output): 0 V to 8 Vrms
* Voltage accuracy: +1%

* Flatness: £0.01 dB, 20 Hz to 20 kHz

* THD+N at 1 kHz, 1 Vrms: <-95 dB, 20 Hz to 20 kHz

Includes dual-sine, multi-tone (up to 60), inter-modulation distortion
(IMD), different frequency distortion (DFD), arbitrary waveform, and
noise generation (Gaussian and Rectangular PDF) capabilities.

Analyzer

Connectors

* Balanced output: XLR

* Input impedance: 200 kQ

* Unbalanced output: BNC

* Inputimpedance: 100 kQ

Detector

* Level detectors: RMS, Quasi-peak, Peak-to-peak
Frequency

* Frequency range: DC/10 Hz to 100 kHz

* Frequency accuracy: 5 ppm (0.0005%)

Voltage

* AC measurement range: <1 pV to 140 Vrms

* AC voltage range: 400 mV to 140 Vrms

* AC accuracy (20 Hz to 20 kHz): £1%

* DC measurement range: 0 to £200 V

* DC accuracy: £1%

* Flatness: £0.01 dB, 20 Hz to 20 kHz
THD+N/SINAD

* Fundamental frequency range: 10 Hz to 100 kHz
* THD+N at 1 kHz, 1 Vrms: <-101 dB, 20 Hz to 20 kHz
Other measurements

* CMRR, Cross Talk, Phase, SNR, Sweep capabilities

Filters

Standard filters

* Low pass filters: 15 kHz, 20 kHz, 30 kHz

* High pass filters: 22 Hz, 100 Hz, 400 Hz

Weighting filters

* A weighting, C-Message, CCIR-1K, CCIR-2K, CCITT

User defined filters

* Users can define their own filters using software and upload them to
the analyzer through USB, GPIB or LAN interfaces

FFT analyzer

* Frequency range: DC to 100 kHz

* FFT size: Up to 32768 points

* Windows functions: Rectangular, Hann, Blackman-Harris,
Rife-Vincent 1 and 3, Hamming, Flattop

www.agilent.com/find/audioanalyzer

UB903A


http://www.home.agilent.com/upload/cmc_upload/All/clp_ID.1848870_eng.html?cmpid=26888

/W Discontinued SA Products Cross Reference Table

Signal Analysis

This table contains recommended replacements for the discontinued signal/spectrum analyzer products.

For more detailed information regarding replacement performance please see the pages listed below.

Discontinued product Recommended replacement products Options Page
8566A/B spectrum analyzer, 100 Hz to 22 GHz N9030A PXA or N9020A MXA Option 526 PXA: 49
MXA: 52
8568A/B spectrum analyzer, 100 Hz to 1.5 GHz N9030A PXA or N9020A MXA Option 503 PXA: 49
MXA: 52
8560E/EC spectrum analyzer, 30 Hz to 2.9 GHz N9020A MXA or N9030A PXA Option 503 PXA: 49
MXA: 52
8561E/EC spectrum analyzer, 30 Hz to 6.5 GHz N9020A MXA or N9030A PXA Option 508 PXA: 49
MXA: 52
8562E/EC spectrum analyzer, 30 Hz to 13.2 GHz N9020A MXA or N9030A PXA Option 513 PXA: 49
MXA: 52
8563E/EC spectrum analyzer, 30 Hz to 26.5 GHz N9020A MXA or N9030A PXA Option 526 PXA: 49
MXA: 52
8590A spectrum analyzer, 10 kHz to 1.5 GHz N9000A CXA or N9010A EXA Option 503 CXA: 56
EXA: 54
8590B spectrum analyzer, 9 kHz to 1.8 GHz N9000A CXA or N9010A EXA Option 503 CXA: 56
EXA: 54
8591E portable spectrum analyzer, 9 kHz to 1.8 GHz N9000A CXA or N9010A EXA Options 503, PRC CXA: 56
EXA: 54
8591EM EMC analyzer, 9 kHz to 1.8 GHz N9000A CXA or N9010A EXA Options 503, W6141A (for CXA) or CXA: 56
N6141A (for EXA) EXA: 54
8592L portable spectrum analyzer, 9 kHz to 22/26.5 GHz N90T0A EXA Options 526, PRC 54
8593E portable spectrum analyzer, 9 kHz to 22 GHz N9010A EXA Options 526, PRC 54
8593EM EMC analyzer, 9 kHz to 22 GHz N9010A EXA Options 526, N6141A 54
8594E portable spectrum analyzer, 9 kHz to 2.9 GHz N9000A CXA or N9010A EXA Options 503, PRC CXA: 56
EXA: 54
8594L portable spectrum analyzer, 9 kHz to 2.9 GHz N9000A CXA or N9010A EXA Options 503, PRC CXA: 56
EXA: 54
8594EM EMC analyzer, 9 kHz to 2.9 GHz N9O000A CXA or N9010A EXA Options 503, W6141A (for CXA) or CXA: 56
N6141A (for EXA) EXA: 54
85940 QAM analyzer, 9 kHz to 2.9 GHz N9000A CXA or N90T0A EXA Option 503, W9064A VXA (for CXA) or CXA: 56
N9064A VXA (for EXA) EXA: 54
8595E portable spectrum analyzer, 9 kHz to 6.5 GHz N9000A CXA or N9010A EXA Options 507, PRC CXA: 56
EXA: 54
8595EM EMC analyzer, 9 kHz to 6.5 GHz N9000A CXA or N9010A EXA Options 507, W6141A (for CXA) or CXA: 56
N6141A (for EXA) EXA: 54
8596E portable spectrum analyzer, 9 kHz to 12.8 GHz N90T0A EXA Options 513, PRC 54
8596EM EMC analyzer, 9 kHz to 12.8 GHz N9010A EXA Options 513, N6141A 54
89441A VSA, DC to 2.65 GHz 89600B VSA 61
896108 VXI-based baseband vector signal analyzer N9020A MXA Options BBA, 89600B 52
896408 VXI-based 2.7 GHz RF vector signal analyzer N9020A MXA or N9010A EXA Options 503, B25, 89600B MXA: 52
EXA: 54
896418 VXI-based 6.0 GHz RF vector signal analyzer N9020A MXA or N9010A EXA Options 508 (MXA) or 507 (EXA), B25, MXA: 52
89600B EXA: 54
E4401B ESA-E spectrum analyzer, 9 kHz to 1.5 GHz N9010A EXA Option 503 54
E4411A ESA-L portable spectrum analyzer, 9 kHz to 1.5 GHz N9000A CXA Option 503 56
E4406A VSA transmitter tester, 7 MHz to 4 GHz N9020A MXA or N9010A EXA Option 508 (MXA) or 507 (EXA) MXA: 52
EXA: 54
N9320A RF spectrum analyzer, 9 kHz to 3 GHz N9320B 69
N9340A handheld spectrum analyzer, 100 kHz to 3 GHz N9340B or N9342C HSA 70
8902A measuring receiver N5531S 64
8903A audio analyzer U8903A 73




PXI Vector Signal Analyzer and PXI Downconverter

M9392A PXI Vector Signal Analyzer and M9361A PXI Downconverter: 2.75 to 26.5 GHz L]

* Measurement expertise: benefit from the Agilent 89601A VSA * Frequency range: 2.75 to 26.5 GHz M9392A
software to characterize complex, time-varying signals with * Aux input/switch for signal routing M9351A
detailed and simultaneous spectrum, modulation and time * Multiple programmatic interfaces enable easy integration into M9361A
w_aveforn_l analysis ) B ) ] existing test environments M8360A

* Simple: single vendor solution facilitates integration and M9302A

simplifies technical support M9202A
Open standard: modular and software-defined building blocks ;
provide flexible system configurations to meet diverse test
needs. Connector compatibility allows easy integration with
other test and automation modules in PXle Hybrid chassis
Fast: reduced development time enabled with included drivers,
soft front panels and programming examples in LabVIEW,
LabWindows/CVI, Visual Studio.NET (C/C++, C#,VB.NET),
and MATLAB

M9392A PXI Vector Signal Analyzer

The Agilent M9392A is a PXI vector signal analyzer with frequency

coverage from 50 MHz to 26.5 GHz with 250 MHz of instantaneous

bandwidth. When combined with the Agilent 89601A VSA software, the M9361A PXI Downconverter: 2.75 to 26.5 GHz

M9392A provides a complete microwave vector signal analyzer solution,

enabling analysis of communications, radar, and avionics signalsina  The Agilent M9361A is a one-slot 3U PXI downconverter that converts

modular, open-system standard. The M3392A PXI VSA system consists  microwave signals from 2.75 to 26.5 GHz into baseband frequency 3 [
of the M9202A PXle IF digitizer, M9302A PXIl local oscillator, M9360A signals centered at an IF frequency of 500 MHz. The built-in pre-amp

PXI attenuator/preselector, and the M9361A and M935TA PXI  enables very low level signal measurements and built-in calibration

downconverter modules. simplifies system power budget calculations.
Specifications Specifications
* Frequency range from 50 MHz to 26.5 GHz * 250 MHz bandwidth
* Measure broadband (250 MHz) communications and radar signals * PXI: 1-slot 3U
with 12-bit, 2 GS/s digitizer * Operating range: —160 to —30 dBm (nominal)

* 7 or 8 slot-wide multiple modules
Ordering Information

Ordering Information M9361A PXI downconverter 2.75 to 26.5 GHz

M9392A PXI vector signal analyzer Related products

Optional module M9302A PXI local oscillator: 3— 10 GHz
M9351A PXI downconverter: 50 MHz — 2.9 GHz M9202A PXle IF digitizer: 12-bit, 2 GS/s
M9360A PXI attenuator/preselector: 100 kHz — 26.5 GHz
Related prod p
8;67]1‘; \'/);)A :::tsware M9351A PXI downconverter: 50 MHz — 2.9 GHz
M9302A PXI local oscillator: 3 — 10 GHz M9392A PXI vector signal analyzer: 50 MHz — 26.5 GHz

M9202A PXle IF digitizer: 12-bit, 2 GS/s

M9360A PXI attenuator/preselector: 100 kHz — 26.5 GHz
M9351A PXI downconverter: 50 MHz — 2.9 GHz M
M9361A PXI downconverter: 2.75 — 26.5 GHz

www.agilent.com/find/pxi

www.agilent.com/find/modular
Web Link www.agilent.com/find/M9361A
www.agilent.com/find/pxi

www.agilent.com/find/modular
www.agilent.com/find/M9392A
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PXI Downconverter and PXI Local Oscillator

M9392A
M9351A
M9361A
M9360A
M9302A
M9202A

M9351A PXI Downconverter: 50 MHz to 2.9 GHz and M9302A PXI Local Oscillator: 3 to 10 GHz

* Frequency range: 50 MIHz to 2.9 GHz

* Multiple programmatic interfaces enable easy integration into
existing test environments

* Built-in pre-amp for low-level measurements
* Image protected conversion — no need for a preselector

Agilant
Me351A
Downeanveriar
SOMHe-24GH2

WEIN

M9351A PXI Downconverter: 50 VIHz to 2.9 GHz

The Agilent M9351A PXI downconverter converts RF signals from
50 MHz to 2.9 GHz into baseband frequency signals for use with Agilent’s
newest generation of PXI digitizers. The built-in pre-amp enables very
low level signal measurements, and a built-in calibration simplifies
system power budget calculations.

Specifications

* 40 MHz bandwidth
* PXI: 1-slot 3U
* Operating range: —160 to —30 dBm (nominal)

Ordering Information

M9351A PXI downconverter: 50 MHz to 2.9 GHz

Related products

M9302A PXI local oscillator: 3— 10 GHz

M9202A PXle IF digitizer: 12-bit, 2 GS/s

M9360A PXI attenuator/preselector: 100 kHz — 26.5 GHz
M9361A PXI downconverter: 2.75 MHz - 26.5 GHz
M9392A PXI vector signal analyzer: 50 MHz — 26.5 GHz

www.agilent.com/find/pxi
www.agilent.com/find/modular
www.agilent.com/find/M9351A

* Frequency range: 3 to 10 GHz

* Multiple programmatic interfaces enable easy integration into
existing test environments

* < 0.1 Hz tuning resolution for greater frequency accuracy

90 9
Agilent
M93024

Laeal Gscillmior
30GH

M9302A PXI Local Oscillator: 3 to 10 GHz

The Agilent M9302A PXl local oscillator (LO) is a VCO-based 3 to 10 GHz
LO optimized for fast settling time to allow for fast frequency down
conversion applications. The fast switching time and low phase noise of
this LO make it an ideal component of a microwave vector signal
analyzer.

Specifications

* PXI: 2-slot 3U
* Frequency temperature stability 0.5 ppm (over 0 to 50 deg C)

Ordering Information

M9302A PXI local oscillator: 3 to 10 GHz

Related products

M9202A PXle IF digitizer: 12-bit, 2 GS/s

M9360A PXI attenuator/preselector: 100 kHz — 26.5 GHz
M9361A PXI downconverter: 2.75 MHz — 26.5 GHz

M9351A PXI downconverter: 50 MHz — 2.9 GHz
M9392A PXI vector signal analyzer: 50 MHz — 26.5 GHz

Web Link

www.agilent.com/find/ pxi
www.agilent.com/find/modular
www.agilent.com/find/M9302A
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PXI Attenuator/Preselector and M9202A PXle IF Digitizer

M9360A PXI Attenuator/Preselector: 100 kHz to 26.5 GHz and M9202A PXle IF Digitizer: 12 bit, 2 GS/s

* Frequency range: 100 kHz to 26.5 GHz

* Automatically routes signals around the band limited
preselector for additional bandwidth

* Analyze large bandwidth signals

80 &

Agitent

)
Anitnusor Presalestor
Mokkz 266Gz

M9360A PXI Attenuator/Preselector:
100 kHz to 26.5 GHz

The Agilent M9360A PXI attenuator/preselector is a 2-slot, 3U,
combination module providing attenuation and preselection signal
conditioning for numerous system applications. The electronically
tuneable, YIG-tuned filter based RF-input pre-selector and the broadband
switches for signal distribution provide performance to satisfy even the
most demanding spectrum analysis applications.

Specifications

* PXI: 2-slot, 3U
* 3 dB bandwidth: 40 MHz min, 120 MHz max
* 70 dB step attenuator

Ordering Information

M9360A PXI attenuator/preselector: 100 kHz to 26.5 GHz
Related products

M9202A PXle IF digitizer: 12-bit, 2 GS/s

M9302A PXI local oscillator: 3—10 GHz

M9361A PXI downconverter: 2.75 MHz — 26.5 GHz
M9351A PXI downconverter: 50 MHz — 2.9 GHz

M9392A PXI vector signal analyzer: 50 MHz — 26.5 GHz

Web Link

www.agilent.com/find/pxi
www.agilent.com/find/modular
www.agilent.com/find/M9360A

* Digital down-conversion algorithm (DDC) for improved signal
to noise ratio

* On-board digital processing capability
* PCle x4 connectivity for high data throughput
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M9202A PXle IF Digitizer: 12 bit, 2 GS/s

The M9202A PXle IF digitizer is a wideband IF digitizer with on-board
processing capabilities and high throughput capable of digitizing
broadband IF frequencies from 200 to 600 MHz.

Specifications

* Resolution: 12 bit

* Sample rate: 2 GS/s

° Bandwidth: 1 GHz

* Data throughput: 1 GB/s

Ordering Information
M9202A PXle IF digitizer: 12 bit, 2 GS/s

Related products

M9302A PXI local oscillator: 3— 10 GHz

M9360A PXI attenuator/preselector: 100 kHz — 26.5 GHz
M9361A PXI downconverter: 2.75 MHz — 26.5 GHz
M9351A PXI downconverter: 50 MHz — 2.9 GHz

M9392A PXI vector signal analyzer: 50 MHz — 26.5 GHz

www.agilent.com/find/pxi
www.agilent.com/find/modular
www.agilent.com/find/M9202A

71

M9392A
M9351A
M9361A
M9360A
M9302A
M9202A


http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1881378&nid=-33698.0.00&id=1881378&cmpid=26888
http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1881378&nid=-33698.0.00&id=1881378&cmpid=26888
http://www.home.agilent.com/agilent/product.jspx?ct=AGILENT_COLLECTION&id=1906892&pageMode=OV&cc=US&lc=eng&cmpid=26888
http://www.home.agilent.com/agilent/product.jspx?ct=AGILENT_COLLECTION&id=1906892&pageMode=OV&cc=US&lc=eng&cmpid=26888
http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1882872&nid=-33632.957149.00&id=1882872&&cmpid=26888
http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1886656&nid=-35556.957141.00&id=1886656&&cmpid=26888

Synthetic Instruments

Il Synthetic Instrument Modules

N8201A
N8211A
N8212A
N8221A
N8241A
N8242A

= 3

* Flexible, reconfigurable, modular measurement instrumentation

* Reduces the lifetime cost of ownership of automated
test systems

* The highest RF/MW performance synthetic instruments in the
industry

* Provides the smallest footprint for automated test systems

 LXI interface provides computer interface longevity

RackSynthetic

Synthetic Instrumentation

The synthetic instrument concept breaks the measurement
instrumentation down into its most basic functional components, and
uses these basic synthetic instrumentation modules as building blocks
for synthesizing a variety of different measurements. Different software
modules are then used to make many different measurement functions
from a few common hardware modules. An RF/microwave synthetic
instrument is comprised of three basic functional modules: a frequency
converter, a data converter, and a numeric processor. Using these three
functional modules, any type of signal can be generated or analyzed.

Extend Longevity and Lower Lifetime Costs

The synthetic instrument concept involves linking individual hardware
and software test modules together to emulate standard instruments in
a new, compact form factor. The result is an adaptable, common system
architecture that enables the military and defense prime contractors to
design scalable automated test systems (ATS), giving them the flexibility
to insert future technology and transform the ATS to accommodate
future new measurement applications. The synthetic instruments
provide an economic benefit of extending the useful lifetime of
automated test systems, as well as greatly reducing the total lifetime
costs associated with these automated test systems.

Highest Performance Synthetic Instruments

Agilent’s synthetic instruments offer the highest performing
RF/microwave LAN-based modular instrumentation available in the
industry. Performance, accuracy, and reliability of the test equipment are
required to provide the best assurance of military system readiness.
Agilent’s synthetic instruments offer the high performance of traditional
instrumentation in a synthetic instrument format. When it comes to
military test systems, Agilent meets your needs with synthetic
instrument modules that have the high performance required by these
demanding automated test system applications.

Specifications

N8201A performance downconverter

* Frequency range of 3 Hz to 26.5 GHz, extendable to 110 GHz

* Three IF output frequencies of 7.5, 21.4, and 321.4 MHz

= Amplitude input range: =70 to +30 dBm

N8211A performance analog upconverter

* A high performance 20 or 40 GHz analog microwave source

* Internal or external AM, FM, or pulse modulation

* Multi-source coherent carrier capability

N8212A performance vector upconverter

* A high performance 20 GHz vector microwave source

* >1 GHz 1/Q vector modulation capability

* Internal or external AM, FM, or pulse modulation

* Multi-source coherent carrier capability

N8221A IF digitizer

* Digitizes a 7.5 MHz IF signal with 30 MSa/s sample rate

* 10 MHz modulation bandwidth

* 80 dB of dynamic range; 14 bits of vertical resolution

N8241A 15-bit arbitrary waveform generator

* High-performance arbitrary waveform generator for creating complex

wideband waveforms

15 bits of vertical resolution with either a 1.25 GSa/s or 625 MSa/s

sampling rate and 1.25 Gs/s

<—65 dBc spurious free dynamic range

Corresponding instantaneous analog bandwidths of either 500 MHz

or 250 MHz per channel

* Dual channel, with single-ended and differential outputs

Sophisticated sequencing engine

Multiple AWG synchronization capability

N8242A 10-bit arbitrary waveform generator

* High-performance arbitrary waveform generator for creating complex
wideband waveforms

* Similar capabilities as the N8241A, but with reduced vertical
resolution and dynamic range

* 10 bits of vertical resolution and 1.25 GSa/s

» <-50 dBc spurious free dynamic range

.

Ordering Information

N8201A performance downconverter
N8211A performance analog upconverter
N8212A performance vector upconverter
N8221A IF digitizer

N8241A 15-bit arbitrary waveform generator
N8242A 10-bit arbitrary waveform generator

www.agilent.com/find/synthetic
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Complete Characterization of Linear Networks
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Why Network Analysis?

Characterizing the behavior of linear electrical
networks that will be stimulated by arbitrary
signals and interfaced with a variety of other
networks is a fundamental problem in both
synthesis and test processes. For example,
the engineer designing a multi-component
network must predict with some certainty,
from knowledge of the individual components,
the final network performance. Similarly, a
production manager must know allowable
tolerances on the products manufactured and
whether the final products meet the specified
tolerances. Network analysis offers a solution
to these problems through complete
description of linear network behavior in the
frequency domain. Additionally, some network
analyzers offer the capability to transform
measurement data, taken in the frequency
domain, to the time domain, providing further
insight into the behavior of linear networks.

Network analysis accomplishes the
description of both active and passive
networks by creating a data model of such
component parameters as impedances and
transfer functions. However, these parameters
not only vary as a function of frequency but
are also complex variables in that they have
both magnitude and phase (see Figure 1).
Swept network analyzers measure magnitude
and phase (the total complex quantity) as a
function of frequency with less difficulty than
conventional CW measurements. Impedance
and transfer functions then can be displayed
conveniently on an internal display, or on
peripherals such as a printer.

Thus, network analysis satisfies the
engineering need to characterize the behavior
of linear networks quickly, accurately, and
completely over broad frequency ranges.
Agilent Technologies manufactures a full line
of scalar network analyzers (magnitude only)
and vector network analyzers (both magnitude
and phase).
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Network Analyzers

behavior, such as gain compression and
AM-to-PM. They can also measure frequency
translation devices by offsetting the receivers
for the source stimulus. Additionally, the
source can be pulsed to produce pulsed
S-parameters.

Network Analyzers

Agilent network analyzers are instruments
that measure transfer and/or impedance
functions of linear networks through sine-
wave testing (see Figure 2). A network
analyzer system accomplishes these
measurements by configuring its various
components around the device-under-test.
The first requirement of the measurement
system is a sine-wave signal source to
stimulate the device-under-test. Since transfer
and impedance functions are ratios of various
voltages and currents, a means of separating
the appropriate signals from the measurement
ports of the device-under-test is required.
Finally, the network analyzer itself must detect
the separated signals, form the desired signal
ratios and display the results.
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Figure 1: simultaneous wideband and narrowband
sweep of a microwave filter, showing magnitude
and deviation from linear phase

What is Network Analysis?

Network analysis is the process of creating a
data model of the transfer and/or impedance
characteristics of a linear network through
stimulus-response testing over the frequency
range of interest. All network analyzers in the
Agilent product line operate according to this
definition.

At frequencies above 1 MHz, lumped elements
actually become “circuits” consisting of the
basic elements plus parasitics like stray
capacitance, lead inductance, and unknown
absorptive losses. Since parasitics depend on
the individual device and its construction, they
are almost impossible to predict. Above 1 GHz
component geometries are comparable to a
signal wavelength, intensifying the variance in
circuit behavior due to device construction.

Network analysis has classically been limited
to the definition of linear networks. Since
linearity constrains networks stimulated by a
sine wave to produce a sine-wave output,
sine-wave testing is an ideal method for
characterizing magnitude and phase response
as a function of frequency. Modern network
analyzers use sine-wave power sweeps to
characterize certain parameters of nonlinear

Figure 2: input impedance of a broadband
microwave amplifier is read directly with a smith
chart display

Signal Sources and Signal
Separation

In the general case, any sine-wave source
meeting the network analyzer’s specifications
can be used to stimulate the device-under-
test. If the analyzer is capable of swept
measurements, great economies in time can
be achieved by stimulating the device-under-
test with a sweep oscillator or synthesized
sweeper. Most Agilent network analyzers
contain internal, synthesized sources with
excellent frequency resolution. Swept
measurements allow quick and easy
characterization of devices over broad
frequency ranges.

At high frequencies the problem of signal
separation usually involves traveling waves on
transmission lines and becomes
correspondingly more difficult. Agilent
network analyzers employ both internal and
external test sets applicable for separating the
appropriate traveling waves in a variety of
high-frequency measurements.
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{I Complete Characterization of Linear Networks (cont.)

Overview

Broadband and Narrowband
Detection

After the desired signals have been obtained
from the test set, they must be detected by the
network analyzer; Agilent network analyzers
can use one of two detection methods.
Broadband detection accepts the full-
frequency spectrum of the input signal, while
narrowband detection involves tuned
receivers that convert CW or swept-RF signals
to a constant-IF signal. There are certain
advantages to each detection scheme.

Scalar analyzers usually employ broadband
detection techniques. Broadband detection
reduces instrument cost by eliminating the IF
section required by narrowband analyzers but
sacrifices noise and harmonic rejection.
However, noise is not a factor in many
applications. Finally, broadband systems can
make measurements where the input and
output signals are not of the same frequency,
as in the measurement of the insertion loss of
mixers and frequency doublers.

Vector network analyzers normally employ
narrowband detection techniques. Narrowband
detection makes a more sensitive low noise
detection of the constant IF possible. This
allows increased accuracy and dynamic range
for frequency-selective measurements (as
compared to broadband systems).

Vector network analyzers can vary with their
employment of broadband, narrowband, or
both types of detection. When both types of
detection are available, the user selects the
detection method, which allows optimization
of the device measurements.

Signal Processing and Display

Once the RF has been detected, the network
analyzer must process the detected signals
and display the measured quantities (see
Figure 3). All Agilent network analyzers are
multi-channel receivers utilizing a reference
channel and at least one test channel;
absolute signal levels in the channels, relative
signal level (ratios) between the channels, or
relative phase difference between channels
can be measured, depending on the analyzer.
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Figure 3: simultaneous measurement of transmission
response and passband reflection return loss

Relative ratio measurements are usually made
in dB, which is the log ratio of an unknown
signal (Test Channel) with a chosen reference
signal (Reference Channel). This allows the
full dynamic range of the instrumentation to
be used in measuring variations of both high-
and low-level circuit responses. For example,
0 dB implies the two signal levels have a ratio
of unity, while £20 dB implies a 10:1 voltage
ratio between two signals.

All network analyzer phase measurements are
relative measurements with the reference
channel signal considered to have zero phase.
The analyzer then measures the phase
difference of the test channel with respect to
the reference channel.

Phase information complements amplitude
data in the measurement of device
parameters. Phase is more sensitive to
network behavior and it is a required
component of complex impedance and
transfer functions.

Phase data is also required to measure delay
distortion or group delay of networks. Delay
distortion occurs when different frequency
components of a complex waveform
experience nonlinear phase shifts as they are
transmitted through a network. Group delay
(see Figure 4) is a measure of this distortion
and is defined as:
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Figure 4: direct measurement of group delay with
digital readout at marker

An alternative method for measuring phase
distortion is deviation from linear phase or
differential phase. Deviations from linear
phase can be measured by introducing enough
electrical length in the network analyzer’s
reference channel to linearize a device's
phase shift. This is usually accomplished by
using the electrical-delay feature of the
network analyzer, which cancels the average
electrical length of a device mathematically.

Scattering parameters, or S-parameters, were
developed to characterize linear networks at
high frequencies. S-parameters define the
ratios of reflected and transmitted traveling
waves measured at the network ports. A two-
port device is modeled with S-parameters (see
Figure 5). S11 is the complex reflection
coefficient at port 1, and is the ratio of b1/al,
if a2 = 0 (port 2 terminated in its characteristic
impedance). S21 is the complex transmission
coefficient from port 1 to port 2, b2/a1, if
a2=0.The “a’”" and “b"" signals represent the
amplitude and phase of the incident and
emerging or reflected traveling waves. By
reversing the ports and terminating port 1 in
its characteristic impedance, S22 and S12 can
be similarly defined.
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Figure b: S-parameter model for a two-port
linear network

Additional Capabilities

Precision design work and manufacturing
tolerances demand highly accurate
measurements, but most errors in network
measurements are complex quantities that
vary as a function of frequency. By
characterizing and virtually removing these
systematic errors, measurement accuracies
are improved by several orders of magnitude.
Agilent network analyzers contain built-in,
high-speed computational hardware that can
perform the complex mathematics required for
sophisticated error correction.

Computer-controlled network analyzers can
be programmed to set up and make many
measurements automatically. The
measurement process is further accelerated
by the computer’s ability to store, transform,
summarize, and output data in a variety of
formats to a number of peripherals. These
capabilities make the computer-controlled
network analyzer ideal for both computer-
aided design or automatic production testing.
Several products have built-in automation
features, including GP Instrument BASIC. The
PNA family of network analyzers have an
integrated Windows operating system. This
provides the user with powerful computer
control directly in the network analyzer.
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Complete Characterization of Linear Networks (cont.) K

* Excellent measurement accuracy
* Fast, precise, integrated synthesized sources

Selection Guide for Agilent Network Analyzers

* Choice of integrated S-parameter or T/R test sets
* Advanced automation and flexible options to boost capabilities

Frequency range Number Balanced System ECal Measurement speed
of ports measurements® impedance support  (1sweep, 201 points)

Vector 10 kHz to 300 MHz 2 No 50 ohm No 8 ms (1-port cal, ramp-sweep)
E5100A 64 ms (1-port cal, step-sweep)
Combination network/ 165 ms (response cal, gain, 30 kHz BW)
spectrum/ impedance
4395A, 4396B 10 Hz to 1.8 GHz 2 No 50 0or750ohm  No 215 ms (response cal, gain and phase, 30 kHz BW)
Vector — ENA-L 300 kHz to 3 GHz 2 No 50 0or 75 ohm  Yes 35ms
E5061A, E5062A (2 portcal, 1to 1.2 GHz, 30 kHz BW)
Vector — ENA-LF 5Hzto 3 GHz 2 No 50 ohm Yes 18 ms
E5061B (Option 3L5) (2 portcal, 1 to 1.2 GHz, 300 kHz BW)
Vector — ENA 9kHzto 8.5 GHz, 20rd Yes 50 ohm Yes 8.8 ms
E5071C 300 kHz to 20 GHz (2 port cal, 1to 1.2 GHz, 500 kHz BW)

Vector — PNA-L
N5230C

300 kHz to 50 GHz 20rd Yes

50 ohm Yes 18 ms

(2-port cal, 1to 2 GHz, 600 kHz BW)

Vector— PNA
E8362/3/4C, E8361C

10 MHz to 67 GHz 2 No

50 ohm Yes 64 ms

(2-port cal, 1 to 2 GHz, 35 kHz BW)

Vector — PNA-X 10 MHz to 67 GHz 20rd Yes 50 ohm Yes 35ms

N5241/2/4/5/1A (2-port cal, 1 to 2 GHz, 600 kHz BW)
Vector — PNA 10 MHz to 110 GHz 2 No 50 ohm

N5250C

" Table shows the capabilities of the stand-alone instrument. For the PNA, it is possible to add balanced capability with an external test set.
Note: For the E5100A, 4395A and 4396B, number of ports denotes for the use with S-parameter test set or T/R test set.

Tackle the Most Demanding Active and Passive Devices

From precision design work to high-volume manufacturing, component
test manufactures demand fast, accurate measurements. Agilent offers
a host of RF and microwave vector network analyzers that are ready to
tackle the most challenging active and passive networks, devices,
components and subsystems.

Squeeze more performance from your designs with exceptional accuracy.
Wide dynamic range and low trace noise make it easy to see the
stopband and passband of even the highest-rejection filters.

On the production line, advanced productivity features such as
automated pass/fail testing and segmented sweeps help accelerate test
throughput. Built-in programming and connectivity capabilities increase
the flexibility of your test systems, and can decrease the cost of test.

ENA-L

The Agilent ENA-L network analyzers provide reliable, basic S-parameter
measurements with easy-to-use features and solid performance based
on the latest in modern technologies. The transmission/reflection (T/R)
test set options offer lower cost solutions, while the S-parameter test
set options provide more accurate measurements with full two-port
calibration. 75-ohm options, as well as 50 ohm, are available for CATV
component measurements.

* 300 kHz to 1.5 GHz — E5061A
* 300 kHz to 3 GHz — E5062A

ENA-LF

The E5061B network analyzer offers a broad frequency range down to
5 Hz while covering the RF range up to 3 GHz. It supports not only the
general RF applications such as filters or amplifiers measurements, but
also the LF applications such as loop-gain measurement of DC-DC
converters.

* 5 Hzto 3 GHz—E5061B (Option 3L5)

ENA

The Agilent ENA network analyzers offer fast and accurate
measurements for RF components. Built-in 2 and 4 test ports provide
simultaneous measurement of all signal paths for components with up
to four ports. The ENA provides built-in balanced measurement

capability, which enables you to test balanced components such as,
SAW filters and differential amplifiers. It provides mixed-mode
S-parameter measurements with a fixture simulator function.

* 9/100 kHz to 4.5/6.5/8.5 GHz, 300 kHz to 14/20 GHz — E5071C

PNA-L Series

Agilent PNA-L network analyzers are designed for your general-purpose
network analysis needs and priced for your budget. PNA-L provides
efficiency and flexibility in both manufacturing and R&D applications for
industries ranging from wireless LAN components to aerospace and
defense.

+ 300 kHz to 6 GHz— N5230C (Option 020/025)

+ 300 kHz to 13.5 GHz — N5230C (Option 120/125)

+ 300 kHz to 20 GHz 4-port — N5230C (Option 240 or 245)
+ 10 MHz to 20 GHz — N5230C (Option 220 or 225)

* 10 MHz to 40 GHz — N5230C (Option 420 or 425)

+ 10 MHz to 50 GHz — N5230C (Option 520 or 525)

PNA-X Series

The Agilent PNA-X is the premier-performance network analyzer for
active device test. Exceptional performance, configurability, and an
integrated second source enables engineers to stay on the leading edge
of component testing.

* 10 MHz to 70 GHz—N5241/2/4/5/17A
PNA Series

The Agilent PNA Series microwave vector network analyzers offer an
unsurpassed combination of speed and precision to meet the challenges
of general-purpose, high-performance and millimeter-wave component
testing from 10 MHz to 110 GHz. Frequency-offset capability for the PNA
Series microwave network analyzer offers industry-leading accuracy and
ease-of-use for non-linear measurements, including mixer and converter
test, as well as amplifier IMD and harmonic measurement capability.

* 10 MHz to 20 GHz - E8362C
* 10 MHz to 40 GHz - E8363C
* 10 MHz to 50 GHz - E8364C
* 10 MHz to 67 GHz - E8361C
* 10 MHz to 110 GHz — N5250C

Overview
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Network Analyzer Discontinuance and Migration Information

E5061A
E5062A
E5061B
E5071C S @[ ann 1
N5230C e
E8362C = !
N5241A ¢-_= e
N5242A A
N5244A
N5245A
N5247A
E8363C
E8364C
E8361C
N5250C
The Agilent 8712ET, 8712ES, 8714ET, 8714ES RF network analyzers were ~ Agilent ENA-L, ENA-LF, ENA, PNA-L, PNA-X and PNA Series of network
discontinued on June 30, 2004. The Agilent 8719ET, 8719ES, 8720ET,  analyzers are the recommended replacement products. ENA and PNA
8720ES, 8722ET and 8722ES microwave network analyzers were models offer fast and accurate RF component measurements for both
discontinued on April 30, 2005. The Agilent 8753ET and 8753ES RF  R&D evaluations and production testing.
network analyzers were discontinued on October 31, 2006.
Recommended Replacement Products
Max freq. Discontinued Suggested T/RTest Multiport or Frequency Vector & scalar  Configurable Pulsed RF or
products replacement Set, 750 balanced/ offset mode mixer Cal test set antenna test
family differential for mixers,
harmonics and
intermodulation
1.5 GHz 8712ET/ES 300 kHzto 1.5 GHz E5061A
ENA-L Series
3 GHz E8356A 300 kHz to 3 GHz E5062A  E5071C E5071C E5071C
E8801A ENA-L Series or (Option 440 or 445) (Option 008) (Option 008)
3 N3381A 5Hz to 3 GHz ENA-LF
D 8753ET/ES or 9/100 kHz to
8714ET/ES 45 GHz
ENA Series
6 GHz E8357A 9/100 kHz to 6.5 GHz E5071C E5071C E5071C N5230C N5230C
E8802A ENA Series or (Option 460 or 465) (Option 008) (Option 008) (Option 025) (Option 025)
N3382A 300 kHz to 6 GHz N5230C
8753ET/ES PNA-L Series (Option 020 or
(Option 006) 025, & 080)
9 GHz E8358A 300 kHz to 13.5 GHz N5230C N5230C N5230C
E8803A PNA-L Series (Option 120 or (Option 125) (Option 125)
N3383A 125, & 080)
13.5 GHz 8719ES 300 kHz to 13.5 GHz N5230C N5230C N5230C
8719ET PNA-L Series (Option 120 or (Option 125) (Option 125)
125, & 080)
20 GHz 4-port  8720ES with 10 MHz to 26.5 GHz N5230C N5230C N5230C
special testset  PNA-X Series (Option 240 or 245)  (Option 240 or (Option 245)
245, & 080)
20/40 GHz 8720/22ES 10 MHz to 26.5 GHz N5230C E8362/3/4C N5230C E8362/3/4C
8720/22ET PNA-X Series (Option 220 or 225, (Option 014, UNL, (Option2250r  (Option 014, UNL,
420 or 425,520 0r 080, 081, 083) 425 or 525) 080, 081, H11,
525, & 080) E8362/3/4C HO8)
(Option 014)

www.agilent.com/find/nadisco
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* Wide dynamic range: > 123 dB

* Low trace noise: < 0.004 dBrms at 70 kHz IFBW

* Fast measurement speed: 41 ms at full 2-port cal, 1601 points
* Integrated 2, or 4 test ports

* Built-in balanced measurements

* Fixture embedding/de-embedding

* Mixer evaluation with advanced calibration

* Easy automation through USB

* LXI Class C compliance

* 4-port electronic calibration kit (ECal) support

* Built-in Microsoft Visual Basic for Applications (VBA)
* 10.4-inch color LCD with touch screen

E5071C

E5071C ENA Network Analyzers

The Agilent E5071C ENA network analyzer is the ideal solution for
manufacturing and R&D engineers evaluating RF components and
circuits from 9 kHz to 8.5 GHz, featuring an integrated 2- or 4-port, the
highest performance, extended lower frequency range and fastest speed
in its class. The ENA significantly reduces cost of test through its ability
to cover such a wide frequency range in a single instrument. The ENA
addresses a broad array of component and circuit tests including EMC-
related applications and automotive, wireless communications,
aerospace and defense, education, and medical applications.

De Facto Industry Standard RF Network Analyzer

The ENA is a replacement for the legacy de facto industry standard:
Agilent 8753 RF network analyzer. The lower-end frequency is 9 kHz
without built-in bias tees and 100 kHz with built-in bias tees. Built-in bias
tees and AUX inputs for DC measurements allow the ENA to replace
Agilent 8753 in DC-biased measurement applications and amplifier test
applications respectively. The built-in probe power also allows active
probes to be used without an external probe power supply. In-circuit
testing can be done using the high-impedance probe.

Excellent Measurement Accuracy and Speed

The ENA provides exceptional performance with industry-leading
dynamic range (123 dB), trace noise (0.004 dBrms at 70 kHz IFBW) and
fast measurement speed (39 ms at 1601 points, 2-port full cal). The
ENA’s measurement capabilities enables the design of high performance
components with a short cycle time.

Advanced Architecture for Multiport Component Test

Built-in 2, or 4 test ports provide simultaneous measurement of all signal
paths for components. This advanced architecture minimizes the number
of sweeps to complete a multiport S-parameter measurement and
dramatically improves test throughput.

Network Analyzers
ENA Network Analyzer

The ENA holds up to 36 measurement channels in a single instrument
state. Independent frequency list, calibration data, measurement
parameters, trace layout, triggering, and limit test are applied in each
measurement channel, which acts as if it is an independent network
analyzer. This multi-channel capability eliminates recall time for
sequencing multiple instrument setup states. Up to 36 display windows
representing each measurement channel may be observed
simultaneously. Within each window, it is possible to display up to 9
traces. The layout of display windows and traces are easily selected from
the various preset states.

Integrated Balanced Measurement and Embedding/
De-Embedding

The ENA provides balanced conversion and delivers mixed mode
S-parameter measurements with 4 test ports. This integrated measurement
capability improves test efficiency of balanced components.

The matching circuit function (embedding) re-calculates measured data
to simulate characteristics of components including matching circuits
with arbitrary port characteristic impedance. The de-embedding function
removes additional fixture characteristics from the measured data,
enabling the measurement of a device's characteristics without the test
fixture effects.

Advanced Mixer Measurement Capabilities

The ENA offers the frequency-offset mode (FOM) that provides
frequency-offset sweep, external signal source control, and fixed IF/RF
measurement capabilities. In addition, the ENA FOM supports two mixer
calibration techniques. The first technique is the vector-mixer calibration
(VMC) that corrects for directivity, source match, load match, and
reflection frequency response at each test port by using a characterized
calibration mixer with de-embedding function. This calibration provides
the most accurate measurements of phase and absolute group delay.
The second is the scalar-mixer calibration (SMC) that offers the highest
accuracy conversion loss/gain measurement results while correcting
the mismatches of both input and output test ports.

Reducing Calibration Time Using ECal

The ENA provides full 2- and 4-port calibration and improves
measurement accuracy of multiport devices. The ENA supports various
electronic calibration kits (ECal), including the N4431B 4-port electronic
calibration kit. The ECal automatically performs the calibration procedure
and minimizes operational errors. The ECal module can be controlled by
the ENA via USB interface without an external PC. The front USB port is
available for the ECal module and can easily connect to a rack mounted
ENA. The ENA supports various ECal functions. After ECal calibration,
performance can be verified using the ECal Confidence Check function.
The User-Characterization ECal function enables calibration with various
adapters attached, increasing your calibration flexibility.

Evolution of Test Automation, Built-In VBA

The ENA accelerates test system development, expands customization
capability and increases flexibility of test system integration. VBA is a
powerful programming language that brings in a new era of test
automation. A test program can be developed in the ENA by using the
built-in VBA editor. This powerful programming tool helps you to
accelerate test system development.

A custom user interface can be easily developed with the graphical
programming features of the VBA. This allows the limit test results and
instructions to be displayed and helps to avoid operational errors.

At times measurement parameters need to be calculated mathematically
or processed statistically after data acquisition. The VBA is also useful
for such post processing. Unique analysis functions are easily
implemented using various VBA functions. This expands analysis
capability of the test equipment and fully meets test needs.
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ENA Network Analyzer (cont.)

Ease-of-Use

The ENA series employs conventional softkey-style operation, which
enables users to quickly start using it without any intensive learning. The
touch screen provides further enhancement for usability. The large
10.4-inch color display is very useful when looking at many traces for
multiport measurements. For those who are familiar with a Windows PC,
the ENA series can also be controlled using Windows-style pull down
menus. These easy-to-use features increase engineers’ test efficiency.

Key Specifications

Test frequency

* 9kHzto 4.5/6.5/8.5 GHz (without bias tees)

> 100 kHz to 4.5/6.5/8.5 GHz (with bias tees)

* 300 kHz to 14/20 GHz (with bias tees)

Test port output power

* —b5to+10dBm

Number of test ports

* 2oré4

IFBW

* 10 Hzto 500 kHz (1,1.5,2, 3, 4,5, 7 step)

Channel/trace type

°1/4,2/4,4/16,9/9,12/6,16/4,16/16, 24/12,36/9

Number of points

* 2t0 20,001 (with only 1 channel/4 traces mode. In other mode,
maximum is 1,601)

System dynamic range (4.5/6.5/8.5 GHz options)

> 97 dB (9 to 300 kHz at 10 Hz IFBW)

* 107 dB (300 kHz to 10 MHz at 10 Hz IFBW)

* 123 dB (10 MHz to 6 GHz at 10 Hz IFBW)

* 117 dB (6 to 8.5 GHz at 10 Hz IFBW)

Trace noise (magnitude) (4.5/6.5/8.5 GHz options)

* 0.004 dBrms (9 to 30 kHz at 3 kHz IFBW)

* 0.003 dBrms (30 kHz to 10 MHz at 3 kHz IFBW)

> 0.004 dBrms (10 MHz to 4.38 GHz at 70 kHz IFBW)

* 0.006 dBrms (4.38 to 8.5 GHz at 70 kHz IFBW)

Cycle time

* 41 ms at full 2-port calibration, 1601 points, Start 1 GHz, Stop 1.2 GHz

Stability (magnitude) (4.5/6.5/8.5 GHz options)

* +0.005dB/°C (9 kHz to 3 GHz)

+0.010 dB/°C (3 to 6 GHz)

+0.040 dB/°C (6 to 8.5 GHz)

Ordering Information

E5071C Agilent ENA network analyzer
E5071C-240 2-port test set 9 kHz to 4.5 GHz, without bias tees
E5071C-245 2-port test set 100 kHz to 4.5 GHz, with bias tees
E5071C-440 4-port test set 9 kHz to 4.5 GHz, without bias tees
E5071C-445 4-port test set 100 kHz to 4.5 GHz, with bias tees
E5071C-260 2-port test set 9 kHz to 6.5 GHz, without bias tees
E5071C-265 2-port test set 100 kHz to 6.5 GHz, with bias tees
E5071C-460 4-port test set 9 kHz to 6.5 GHz, without bias tees
E5071C-465 4-port test set 100 kHz to 6.5 GHz, with bias tees
E5071C-280 2-port test set 9 kHz to 8.5 GHz, without bias tees
E5071C-285 2-port test set 100 kHz to 8.5 GHz, with bias tees
E5071C-480 4-port test set 9 kHz to 8.5 GHz, without bias tees
E5071C-485 4-port test set 100 kHz to 8.5 GHz, with bias tees
E5071C-2D5 2-port test set 300 kHz to 14 GHz, with bias tees
E5071C-4D5 4-port test set 300 kHz to 14 GHz, with bias tees
E5071C-2K5 2-port test set 300 kHz to 20 GHz, with bias tees
E5071C-4K5 4-port test set 300 kHz to 20 GHz, with bias tees
E5071C-008 frequency-offset mode
E5071C-TDR enhanced time domain analysis capability
E5071C-010 time domain analysis capability
E5071C-790 measurement wizard assistant software
E5071C-1Eb high stability timebase

* Frequency range 50 MHz to 20 GHz

* Up to 10-port full crosshar or maximum 22-port measurement
capability

 Extremely fast switching speed optimized for the ENA

* Temperature control function for superior measurement
stability

* Internal DC sources for controlling an active multiport DUT

* Supported by ENA measurement wizard assistant (VIWA)
software
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E5092A

The E5092A configurable multiport test set combined with the 4-port
ENA network analyzer (E5070B/E5071B/E5071C) with firmware revision
A.09.10 or higher, offers a complete multiport solution up to 20 GHz for a
wide range of R&D and manufacturing measurement applications. This
powerful combination is suited for testing multiport devices such as
front-end modules (FEM) for cellular handsets, WLAN application or
other general-purpose multiport devices. The test set offers flexible
configuration capability that enables customization of switch matrix
depending on required applications. The E5092A can be used with the
measurement wizard assistant (MWA) software (E5071C-790, E5070B/
71B-790) that simplify complex multiport test setup and increase the
efficiency of a test station and measurement productivity.

Ordering Information

E5092A configurable multiport test set
E5092A-020 20 GHz switching test set
E5092A-08C cables and adaptors for connection to
E5071C-44x/46x/48x
E5092A-20C cables and adaptors for connection to
E5071C-4D5/4K5

www.agilent.com/find/ena
www.agilent.com/find/multiport
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E5061B LF-RF Network Analyzer

* Broad frequency range, from 5 Hz to 3 GHz

* S-parameter test port (5 Hz to 3 GHz, 50 ohm)

* Gain-phase test port with built-in 1 Mohm input (5 Hz to 30 MHz)
* Wide dynamic range down to low frequency

* Built-in DC bias source (up to £40 Vdc, max 100 mAdc)

E5061B

The Agilent E5061B Option 3L5 provides versatile high-performance
network analysis in a broad frequency range, from 5 Hz to 3 GHz.
Providing excellent RF performance that is common to the ENA series,
the E5061B also offers full-fledged LF (low frequency) network
measurement capabilities; including gain-phase test port with built-in
1 Mohm inputs. The E5061B’s comprehensive measurement applications
from low to high frequencies include DC-DC converters, PDNs (power
distribution networks), and RF devices such as filters and amplifiers.

S-Parameter Measurements from 5 Hz to 3 GHz

The built-in S-parameter test set seamlessly covers from 5 Hz to 3 GHz.
This enables you to test a variety of 50 ohm devices including filters,
amplifiers, antennas, cables, and EMC devices. Also, full 2-port
S-parameter measurement capability down to 5 Hz is useful for
semiconductor device characterization in the near-DC range.

High-lmpedance Probing Measurements Using
Gain-Phase Test Port

The E5061B Option 3L5 is equipped with the gain-phase test port for low-
frequency applications that require direct source and receiver access
and high-impedance probing. The gain-phase test port enables you to
easily perform high-impedance probing measurements for low-frequency
amplifiers, and control loop circuits such as DC-DC converters. The test
frequency range of the gain-phase test port is 5 Hz to 30 MHz. The input
impedance of R and T receivers is switchable to 1 MQ and 50 Q.

Comprehensive Solution for PDN Measurements

The E5061B Option 3L5 comprehensively supports frequency-domain
evaluations of power distribution networks (PDNs: DC power supply
circuits for high-performance LSls).

* 5Hzto 3 GHz coverage

* DC-DC converter loop-gain measurement

* Milliohm measurement with gain-phase test port.

* DC biased measurement for ceramic bypass capacitors

Network Analyzers

Useful Features and Functions
* Time domain/fault location analysis

* VBA programming function

* Equation editor

Impedance parameter measurement using VBA macro

Accessories

11667L DC to 2 GHz Power Splitter

The Agilent 11667L is a 50 ohm two-resistor type power splitter with
BNC connectors. It is used for 50 ohm transmission measurement with
the E5061B’s gain-phase test port. The key application is a milliohm PDN
impedance measurement in the low frequency range, including DC-DC
converters and PCBs populated with bulk bypass capacitors. The
111667L provides excellent amplitude (< 0.2 dB) and phase tracking (+3),
ensures highly accurate power splitting and low SWR minimizes
measurement uncertainty.

* Equivalent output SWR: 1.78

* Maximum input power: 0.5 W

* Insertion loss: 6.6 dB

* Tracking between any two ports: < 0.2 dB

11667L power splitter, accessory of E5061B

E5061B



il E5061B LF-RF Network Analyzer (cont.)

E5061B
41800A

Network Analyzers

Specifications
E5061B Option 3L5 Key Specifications'

.

e o o o .

Test frequency range 5 Hz to 3 GHz (1 mHz resolution)
Frequency stability: 20 ppm (standard), 1 ppm (Option 1E5)
Test ports:
- S-parameter test port (5 Hz to 3 GHz, 50 Q, type-N)
- Gain-phase test port (5 Hz to 30 MHz, input-Z: 1 MQ//30 pF and
50 Q switchable, BNC)
Source power level: —45 to +10 dBm (power sweep range: 55 dB)
Dynamic range at S-parameter port (IFBW=10 Hz?):
- 120 dB (at 1 MHz to 3 GHz), 115 dB (at 100 k to 1 MHz),
110 dB (at 9 k to 100 kHz),
- 100 dB (at 100 Hz to 9 kHz), 90 dB (at 5 to 100 Hz)
- 130 dB (at 1 MHz to 3 GHz, S.P.D?)
Noise level at gain-phase port (IFBW=10 Hz?)
- Referenced to full scale input level: +15 dBm (ATT=20 dB)/
-5 dBm (ATT=0dB)
+ =110 dB (at 10 M to 30 MHz), —115 dB (at 100 k to 10 MHz),
—105dB (at 9 k to 100 kHz)
- =95 dB (at 100 Hz to 9 kHz), —95 dB (at 5 to 100 Hz)
Trace noise (at IFBW=3 kHz): 5 mdBrms
Measurement parameter: S11, S21, S12, S22, T/R, absolute values
DC bias source: 0 to +40 Vdc, resolution: T mV (at 0 to £10 Vdc) or
4 mV (at £10 to 40 Vdc)
DC monitor:
- Monitors external DC voltage at port Ror T
* Monitors internal DC bias output level at port-1 or LF OUT port.
Sweep capabilities: Liner/log frequency sweep, segment sweep,
power sweep, DC bias sweep
Number of channels/traces: 4-ch/4-trace
Number of points: 1601 points
IFBW: 1 Hz to 300 kHz, manual and auto modes
Calibration capabilities: response, 1-port full , 2-port full, enhanced
response, adapter removal, auto port extension, ECal*
Time domain/fault location: available with the Option E5061B-010.
Includes time gating and SRL analysis capabilities.
Other analysis capabilities: Impedance conversion (reflection,
transmission, trans-shunt) limit test functions
Post data processing: equation editor, VBA

Ordering Information
E5061B network analyzer

E5061B-3L5 LF-RF network analyzer with DC bias source, 5 Hz to 3 GHz
E5061B-1E5 high stability timebase

E5061B-010 time domain/fault location analysis
E5061B-019 2 standard hard disk drive
E5061B-810 add keyboard

E5061B-820 add mouse

E5061B-1CM rack mount kit

E5061B-1CN front handle kit

E5061B-1CP rack mount and front handle kit
E5061B-1A7 IS0 17025 compliant calibration
E5061B-A6J ANSI Z540 compliant calibration

www.agilent.com/find/ena-If

41800A

41800A Active Probe

The 41800A active probe provides high input impedance from 5 Hz to
500 MHz. The 41800A is a valuable tool when used with a network and
spectrum analyzer for circuit signal analysis.

Specifications

.

.

.

.

Bandwidth: 5 Hz to 500 MHz

Output connector: 50 Q type N male

Input R,C (typical): 100 k Q, 3 pF (probe alone);

1MQ, 1 pF (with 10: 1,100 : 1 divider)

Frequency response relative to 50 MHz: £1 dB @ 50 Hz to 200 MHz
Average noise level: 10 nV/VHz @ = 300 kHz

Second harmonic distortion: <—50 dBc @ 20 dBm (250 MHz)
input (typical)

Third-order intermodulation distortion: <—70 dBc @ —26 dBm two
signal input (typical)

1 dB gain compression: > +3 dBm input @ 500 MHz

Web Link

www.agilent.com/find/na_accessories
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Network Analyzers

* 300 kHz to 1.5 GHz (E5061A) or 3 GHz (E5062A)
* T/R or S-parameter test set

* 50 Q or 75 Q system impedance

* 10.4-inch color LCD with touch screen

* Affordable, basic performance

E5062A ENA-L RF network analyzer

Providing the latest in modern technology and flexibility, the Agilent
ENA-L network analyzers provide basic vector network analysis in a wide
range of industries and applications such as wireless communication,
cable TV, automotive, education, and more. Designed to reduce tune and
test times, these analyzers provide increased throughput to improve your
measurement productivity. The affordably priced ENA-L, equipped with
the core functions of the industry-standard ENA, includes many easy-to-
use features and is optimized for efficient measurements and high
reliability.

Fundamental Performance with Versatile
General-purpose Test Capabilities

The ENA-L, with its 120 dB dynamic range and 0.005 dB rms trace noise,
provides the accuracy and speed required for many network
measurement applications. The wide 30 kHz IF bandwidth (IFBW) and
powerful digital processing provide unprecedented measurement speed.
The S-parameter test set options offer full two-port calibration for
optimum accuracy (Option 250 or 275).

A Variety of Sweep Functions for Effective Analysis

Power sweep and three types of frequency functions provide effective
analysis to suit your application needs such as:

* Power sweep to analyze active devices such as amplifiers
* Linear sweep to evaluate narrow-band devices such as filters
* Log sweep to evaluate broadband devices such as cables

> Segment sweep allows you to tailor the sweep condition with up to
201 sweep segments

ENA-L RF Network Analyzer &3

E5061A
E5062A

Optional Electronic Calibration (ECal) Drastically
Simplifies Calibration

Unlike the traditional mechanical calibration technique, Agilent’s ECal
modules only require one set of connections to perform full two-port
calibration (controlled through the front panel USB port). The ENA-L
controls the ECal module to perform the entire calibration to provide:

* Faster calibration and reduced complexity
* Reduced chance of operator error

* Reduced wear on connectors

Specifications

* Test frequency:
- 300 kHz to 1.5 GHz (E5061A)
- 300 kHz to 3 GHz (E5062A)
* Testset: T/R or S-parameter
* Max port output power: 10 dBm
* Portimpedance: 50 or 75 Q
* [FBW: 10 Hz to 30 kHz (1, 3 step)
* Number of points: 2 to 1601
* System dynamic range: 120 dB @ 10 Hz IFBW (1 MHz to 3 GHz)
* Trace noise (magnitude): 0.005 dBrms @ 3 kHz IFBW (1 MHz to 3 GHz)

Ordering Information

E5061A 300 kHz to 1.5 GHz network analyzer
E5062A 300 kHz to 3 GHz network analyzer
E506xA-150 TR test set 50 ohm system impedance
E506xA-175 TR test set 75 ohm system impedance
E506xA-250 S-parameter test set 50 ohm system impedance with
extended power range
E506xA-275 S-parameter test set 75 ohm system impedance with
extended power range
E506xA-1E1 extended power range (—45 to 10 dBm)
E506xA-100 add fault location and SRL analysis
E506xA-016 touch screen color LCD

www.agilent.com/find/ena
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Network Analyzers

1. PNA, PNA-X and PNA-L Series MW Network Analyzers

E8362/3/4C
E8361C
N5230C
N5241A
N5242A
N5244A
N5245A
N5247A
N5250C

* Frequency coverage from 300 kHz to 110 GHz

* Highest performance and broadest range of measurement
applications

* Electronic calibration (ECal) to 67 GHz

* Open Windows XP operating system
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Rapid and continuous changes in RF, microwave, and millimeter-wave
technology present a growing challenge for component designers and
manufacturers. The Agilent PNA, PNA-X and PNA-L Series of microwave
vector network analyzers provides a powerful and flexible measurement
platform that meets the challenge with the right combination of high
accuracy, fast sweep speeds, wide dynamic range, low trace noise, and
enhanced connectivity. The PNA, PNA-X and PNA-L Series will meet
your measurement needs now and well into the future.

Common Features

Electronic calibration for fast, accurate, and convenient system-error
correction

TRL/LRM calibrations for high accuracy fixture and on-wafer
measurements

Configurable test set for a wide variety of measurement setups

Frequency offset mode for mixer and amplifier-distortion tests

.

Time-domain analysis for improved accuracy and filter tuning

Easy-to-use front-panel hardkey/softkey interface, or use a mouse
and pull-down menus

Extensive built-in help system for quick answers to operation,
application, and programming questions

Open Windows operating systems for advanced automation and easy
connection of peripherals

Advanced Connectivity

The PNA family offers many methods of communication to and from the
instrument, using a variety of built-in 1/0 interfaces. Windows XP lets
you take advantage of many features you take for granted on your PC,
helping you attain a new level of integration for your component-test
processes.

For local storage, use the analyzer’s internal hard disk drive or connect a
USB-based hard disk, flash, or CD-R/W drive. In addition, using drive
mapping and the LAN interface, you can save data directly to remote PCs
or file servers. This arrangement makes it very easy to develop statistical-
process-controlled manufacturing environments.

|

The PNA family allows a number of ways to connect and control other
test equipment such as power meters and signal sources. You can
choose to connect them via the USB, GPIB, LAN, serial, or parallel
interfaces, and, using any Windows-compatible test program, you can
control the test equipment directly from the analyzer. The LAN interface
also makes it easy to perform remote troubleshooting. You can view
measurement results and control the analyzer from anywhere on the
network, whether you are on another floor, in another building, or even
at a different site. Additionally, you can download firmware and help-file
updates from our web site: www.agilent.com/find/pna

Automation

For manufacturing environments, test automation is essential for high
throughput. For R&D, automated tests can save considerable time that
might be spent on repetitive and tedious measurements. The PNA family
lets you automate your test processes using several powerful automation
approaches. You can create programs using familiar SCPl commands via
the GPIB or LAN interfaces, or use COM commands over LAN for fast
analyzer access and data transfer. Test programs can be executed
internally on the PNA or externally on your PC.

Flexibility
In addition to the measurement-hardware flexibility that is achievable

using the configurable test set, the PNA’s firmware offers unparalleled
measurement flexibility as well:

* Configure up to 32 independent measurement channels to eliminate
the need for multiple instrument-states recalls

* Use up to 16,001 data points per measurement channel
* Display up to 16 windows, with 4 active traces in each window
* Select up to 10 coupled or independent markers per trace
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Network Analyzers

PNA, PNA-X and PNA-L Series MW Network Analyzers (cont.) K]

Throughput

Decreasing test time is often critical for success in manufacturing
environments. The PNA family has many attributes that help you
accomplish your throughput goals. The outstanding performance of the
analyzers starts with exceptionally fast sweeps that do not sacrifice
performance. Features such as segmented sweeps and limit lines for
pass/fail testing allow you to optimize test efficiency. For devices that
once required two to four instrument setups for complete
characterization, the PNA Series’ ability to have up to thirty-two-
measurement channels, each with its own stimulus and response
parameters, can also improve your test throughput.

When using Agilent’s electronic calibration (ECal) modules, you can
dramatically reduce the time it takes to perform calibrations, so you can
spend more time measuring your devices. Simply connect the ECal
module to your test ports and let the analyzer control and measure all the
standards necessary for full two-port calibration. These modules are
controlled directly from the analyzer via a USB connection.

PNA-X

The PNA-X is the premier-performance network analyzer for active
device test. Exceptional performance, configurability and an integrated
second source enable engineers to stay on the leading-edge of
component testing.

Key Features

* 2or4port 10 MHz to 67 GHz

Excellent source output power and harmonic performance

Built-in signal combiner for IMD measurements

Built-in pulse generators and modulators for pulse RF measurements
Banded mm-wave systems to 1 THz

Compatible with multiport test sets

Mixed/converter test with advanced calibrations

Antenna/RCS test

PNA-L Series

The PNA-L Series is a cost-effective solution for general-purpose
network-analysis needs. The PNA-L offers the perfect balance of value
and performance.
Key Features
* 2-port 300 kHz to 6, 13.5 GHz
* 2-port 10 MHz to 20, 40, 50 GHz
* 4-port 300 kHz to 20 GHz, with mixed-mode S-parameters and
advanced fixture corrections
* Frequency and power sweeps for measuring S-parameters and
gain compression
* Basic mixer/converter measurements
* Pulsed-RF testing down to 2 ps pulse widths

PNA Series

The PNA Series provides advanced performance and measurement
capabilities, and is specifically designed for more-demanding applications
such as high-accuracy mixer/converter test including absolute group
delay, and antenna, pulsed-RF, and mm-wave measurements.

Key Features

* 2-port 10 MHz to 20, 40, 50, 67, 110 GHz

* Banded mm-wave systems to 1 THz

* Multiport test sets to 67 GHz

* Mixer/converter test with advanced calibrations

* Antenna/RCS test

* Pulsed-RF testing down to 50 ns pulse widths

Web Link

www.agilent.com/find/na
www.agilent.com/find/pna

E8362/3/4C
E8361C
N5230C
N5241A
N5242A
N5244A
N5245A
N5247A
N5250C
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Network Analyzers

[l PNA Series MW Network Analyzers

E8362/3/4C MW PNA and PNA-X Series

E8361C
N5241A Model E8362/63/64C E8361C N5250C N5241A N5242A N5244A N5245A N5247A
N5242A Frequency range 10 MHz to 10 MHz to 10 MHz to 10 MHz to 10 MHz to 10 MHz to 10 MHz to 10 MHz to
N5244A 20/40/50 GHz 67 GHz 110 GHzZ' 13.6 GHz 26.5 GHz 43.5 GHz 50 GHz 67 GHz
N5245A Number of ports 2 2 2 — 20r4 — — —
N5247A Connector type (male) 3.5/2.4/2.4mm 1.85mm 1.0 mm 3.5 mm 3.5mm 2.4 mm 2.4 mm 1.85 mm
N5250C Dynamic range
(at test port)?
10 to 45 MHz 79 dB 61dB 63 dB 93dB 93dB 74 dB 74 dB 86 dB
45 MHz to 2 GHz 94t0119dB 87t0111dB 94 t0 120 dB 93to 124 dB 93to 124 dB 93t0 118 dB 93to 118 dB 1081to 125 dB
2020 GHz 122 dB 111dB 111dB 127 dB 127 dB 118t0124dB  118t0124dB  124t0125dB
20 to 40 GHz 110dB 104 dB 42 dB — — 1M17t0124dB — 11110 122 dB
40 to 50 GHz 104 dB 96 dB 84 dB — — — 9910 118 dB 111dB
50 to 60 GHz — 97 dB 80 dB — — — — 111dB
60 to 67 GHz — 94 dB 68 dB — — — — 107t0 112 dB
67 to 75 GHz — — 74 dB — — — — —
75 to 80 GHz — — 85 dB — — — — —
8010 110 GHz — — 87dB — — — — —
Dynamic range
(receiver access)’
10 to 45 MHz 129.dB 99 dB — 128 dB 128 dB 109 dB 109dB 88 dB
45 MHz to 2 GHz 132 dB 102t0125dB  — 115t0136dB  115t0136dB  113t0138dB  113t0138dB  110to 127 dB
2t0 20 GHz 136 dB 125dB — 136 dB 136 dB 130t0136dB  130t0 136 dB 126 t0 127 dB
20 to 40 GHz 119.dB 115dB — 139.dB — 127t0134dB  127t0134dB  115t0 126 dB
40 to 50 GHz 111dB 109dB — — — 126 dB 107t0126dB  111to 115dB
50 to 60 GHz — 107 dB — — — — — 111dB
60 to 67 GHz — 100dB — — — — — 111dB
Trace noise
(1 kHz IF BW)?
500 MHz to 50 GHz <0.006dBrms <0.006dBrms — <0.003dBrms <0.003dBrms <0.004dBrms <0.004dBrms <0.001to
<0.1degrms <0.1degrms — <0.05degrms <0.05degrms <0.003degrms < 0.003degrms <0.002dBrms
50 to 67 GHz — — — — — — — <0.002 dB rms
(0.005 dB rms)
Maximum
output power?
10 to 45 MHz +2dBm -9 dBm -8 dBm +8 dBm +8 dBm +4 dBm +4 dBm +12 dBm
D 3 45 MHz to 10 GHz +5 dBm -3dBm -3dBm +10to 13dBm +10to 13dBm +8to13dBm  +8to13dBm  +12dBm
10 to 20 GHz +3 dBm —2dBm -5 dBm +13dBm +13dBm +13dBm +13dBm +10to +12 dBm
20 to 40 GHz —4 dBm -2 dBm —10dBm +13t012dBm® +13t012dBm® +9t0o13dBm  +9to13dBm  +5to+10dBm
40 to 45 GHz -5 dBm —7dBm —15dBm — — +9 dBm +5t0 9 dBm +12 dBm
4510 50 GHz -10dBm —1dBm —12dBm — — — +5to-8dBm® +10dBm
50 to 60 GHz — -3dBm —17 dBm — — — — +10to +11 dBm
60 to 67 GHz — -5dBm —22 dBm — — — — +11dBm
6710110 GHz — — -8 dBm — — — — (+7 dBm)

Full Band Measurement Speed (35 kHz IF Bandwidth, 201 Points; 100 kHz for N5242A)

Model Frequency Cycle time (ms)* ps/point Updates/second
E8362C 10 MHz to 20 GHz 126 627 8
E8363C 10 MHz to 40 GHz 185 920 6
E8364C 10 MHz to 50 GHz 210 1045 5
E8361C 10 MHz to 67 GHz 244 1214 4
N5241/2/4/5/7A 10 MHz to 67 GHz 75 373 13
N5250C° 10 MHz to 110 GHz 500 2488 2
Data Transfer Speed, 32-Bit Binary (ms)*

201 points 16,001 points
coms 0.4 2 www.agilent.com/find/na
SCPI® 1 30 www.agilent.com/find/pna
pcom’ 0.8 7
SCPI over GPIB’ 7 435

' The PNA Series can also be configured with waveguide mm-wave heads for banded
solutions up to 1 THz

2 Typical performance below 45 MHz and above 67 GHz. All N5250C numbers are typical

3 Typical performance includes retrace and band-switching times with response calibration.
Two-port calibration approximately doubles cycle time

* Typical performance

® 10 kHz IF bandwidth

© Program executed in PNA

7 Program executed on an external PC

8 Power 24 to 26.5 GHz = +5 dBm

¢ Power 47 to 50 GHz =-8 dBm
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PNA-L Series MW Network Analyzers 1

Key Specifications N5230C
Option 020, 025 120, 125 220, 225 240, 245 420, 425 520, 525
Frequency range 300 kHz to 6 GHz 300 kHzto 13.5GHz 10 MHz to 20 GHz 300 kHz to 20 GHz 10 MHz to 40 GHz 10 MHz to 50 GHz
Number of ports 2 2 4 2 2
Connector type (male) 3.5mm 3.5mm 3.5mm 3.5mm 2.4 mm 2.4 mm
Dynamic Range, Two-Port Models (at test port), dB Trace Noise (1 kHz BW), deg rms
Option 020 120 220 420 520 Option 020 120 220 240 420 520
300 kHzto 1 MHz 103 103 — — — 300 kHz to 10 MHz 0.080 0.080 — 0.110" — —
1to 10 MHz 13 13 — — — 10 to 45 MHz 0.030 0.030 0.025"  0.025 0.100" 0.100
10 to 45 MHz 122 122 103! 89' 89' 45 MHz to 6 GHz 0.030 0.030 0.060 0.025 0.060 0.060
45t0 500 MHz 122 122 105 90 90 6to13.5 GHz — 0.060 0.060 0.050 0.100 0.100
500 MHzto2GHz 122 122 110 110 110 13.5 to 20 GHz — — 0.060 0.050 0.00  0.100
210 6 GHz 122 122 110 110 110 20 to 40 GHz — — — — 0.200  0.200
60 8 GHz — 120 110 110 110 40 to 50 GHz — — — — — 0.200
8109 GHz — 120 110 100 100
910 10.5 GHz _ 116 110 100 100 Maximum Leveled QOutput Power, dBm
10.5t0 12.5 GHz — m 110 100 100 Option 020 120 220 240 420 520
12.51t013.5 GHz — 109 108 100 100 300 kHz to 10 MHz 10 10 _ g _ _
13.5t0 20 GHz — — 108 100 100 10 to 45 MHz 10 10 _ 8 _ _
20 to 31.25 GHz — - - 95 95 45 MHz to 6 GHz 10 10 5 6 0 0
31.2510 40 GHz — — — 90 90 6109 GHz _ 8 5 3 0 0
400 50 GHz - - - — 79 910135 GHz — 2 3 0 0 0
13.5t0 20 GHz — — 3 -3 0 0
Dynamic Range, Four-Port Model (at test port), dB 20 t0 40 GHz _ _ _ _ 5 5
Option 240 40to 50 GHz — — — — — -1
300 kHz to 10 MHz 11
10 MHz to 4 GHz 120 Measurement Speed 3 -
4106 GHz 118 * Broadband sweep (10 MHz to 10 GHz, 50 kHz IF bandwidth, 201
610 10.5 GHz 115 points, no calibration): 97 ms?
10.5 to 15 GHz 107 * Narrowband sweep, Options 020, 025, 120, 125, 240, 245 (9.95 to
10.05 GHz, 600 kHz IF bandwidth, 201 points, no calibration): 7 ms?
15t0 20 GHz 103
> Narrowband sweep, Options'220, 225, 420, 425, 52Q, 525 (9.95to
Trace Noise (1 kHz BW), dB rms 10.05 GHz, 250 kHz IF bandwidth, 201 points, no calibration): 9 ms?
Option 020 120 220 240 420 520 Data Transfer speed, 32-bit Binary (ms)‘
300 kHz to 10 MHz 0.012 0012 — 0.015" — — 201 points 1601 points
10 to 45 MHz 0.004 0.004 0.004" 0.006 0.015" 0.015 com* 0.4 2
45 MHz to 6 GHz 0.004 0.004 0.006  0.001 0.010  0.010 SCPI (internal)* 1 30
6t013.5 GHz — 0.004 0.006 0.001 0.010 0.010 DCOM® 0.8 7
13.5t0 20 GHz — — 0.006 0.001 0.010 0.010 SCPI over GPIB® 7 435
20to 40 GHz — — — — 0020  0.020 " Typical
40 to 50 GHz _ _ _ . _ 0.020 2 Includes sweep, band-cross, and retrace time

% Includes sweep and retrace time
* Program executed in the PNA
° Program executed on an external PC

www.agilent.com/find/na
www.agilent.com/find/pna
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N5241A
N5242A
N5244A
N5245A
N5247A
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Network Analyzers

PNA Series MW Network Analyzers

PNA-X Series Network Analyzer

N5241A 10 MHz to 13.5 GHz
N5242A 10 MHz to 26.5 GHz
N5244A 10 MHz to 43.5 GHz
N5245A 10 MHz to 50 GHz
N5247A 10 MHz to 67 GHz

Option configurations
To add options to a product, order the corresponding item number

Description For N5241A For N5242A For N5244A For N5245A For N5247A  Additional information

Test set

Option 200  2-ports, single source N5241A-200  N5242A-200  N5244A-200  N5245A-200  N5247A-200

Option 224 2-ports, add internal N5241A-224  N5242A-224  N5244A-224  N5245A-224  N5247A-224  Requires Options 200, one of 219 or
2nd source, combiner H85, and 080
and mechanical switches

Option 400  4-ports, dual source N5241A-400  N5242A-400  N5244A-400  N5245A-400  N5247A-400  Option 080 recommended

Option 423  4-ports, add internal combiner  N5241A-423  N5242A-423  N5244A-423  N5245A-423  N5247A-423  Requires Options 400, one of 419 or
and mechanical switches H85, and 080

Power configuration

Option 219 2-ports, extended power range N5241A-219  N5242A-219  N5244A-219  N5245A-219  N5247A-219  Requires Option 200
and bias-tees

Option 419 4-ports, extended powerrange  N5241A-419  N5242A-419  N5244A-419  N5245A-419  N5247A-419  Requires Option 400, Option 080

and bias-tees recommended
Option H85' High power configurable N5241AS-H85 N5242AS-H85 N5244AS-H85 N5245AS-H85 N/A Requires Option 200 for 2-port,
(for 2- or 4-port) Option 400 for 4-port

Measurement applications
Option 010  Time-domain measurements ~ N5241A-010  N5242A-010  N5244A-010  N5245A-010  N5247A-010

Option 0287 Noise figure measurements N5241A-028  N5242A-028  N5244A-028  N5245A-028  N5247A-028  Requires Option 080
using standard receivers

Option 029% Fully-corrected noise figure N5241A-029  N5242A-029 N/A N/A N/A Requires one of Options 219, 224, 419,
measurements 423, or H85, and Option 080

Option H29? Add 26.5 GHz noise receivers ~ N/A N/A N5244AS-H29 N5245AS-H29 N/A Requires Option 423

Option 080  Frequency offset N5241A-080  N5242A-080  N5244A-080  N5245A-080  N5247A-080

Option 082° Scalar-calibrated converter N5241A-082  N5242A-082  N5244A-082  N5245A-082  N5247A-082  Requires Option 080
measurements

Option 083° Vector- and scalar-calibrated ~ N5241A-083  N5242A-083  N5244A-083  N5245A-083  N5247A-083  Requires Option 080
converter measurements

Option 084 Embedded LO measurements ~ N5241A-084  N5242A-084  N5244A-084  N5245A-084  N5247A-084  Requires at least one of Options 028,
029, H29, 082, 083, 086, or 087

Option 086  Gain compression application ~ N5241A-086  N5242A-086  N5244A-086  N5245A-086  N5247A-086  Options 219, 419 or H85 recommended
Option 087  Intermodulation distortion N5241A-087  N5242A-087  N5244A-087  N5245A-087  N5247A-087  Requires Options 224 or 423

application

Option 460 Integrated true-mode stimulus  N5241A-460  N5242A-460  N5244A-460  N5245A-460  N5247A-460  Requires Option 400
application

Option 551 N-port capabilities N5241A-561  Nb5242A-551  N5244A-551  N5245A-551  N5247A-551

Nonlinear vector network analysis

Option 510 Nonlinear component N5241A-510  Nb5242A-510  N5244A-510  N5245A-510 N/A Requires Options 419 and 080, or 400,
characterization H85 and 080

Option 514 Nonlinear X-parameters® N5241A-514  Nb5242A-514  N5244A-514  N5245A-514  N/A Requires Options 423 and 510

Option 518  Nonlinear pulse envelope N5241A-518  Nb5242A-518  Nb5244A-518  N5245A-518  N/A Requires Options 021 and 025 and
domain either one of 510 or 514

Option 520  Arbitrary load-impedance N5241A-520  N5242A-520  N5244A-520  N5245A-520 N/A Requires Option 514

X-parameters

Required NVNA accessories

+U9391C 10 MHz to 26.5 GHz or U9391F 10 MHz to 50 GHz comb generator (two required for nonlinear measurements)

« Agilent power meter and sensor or USB power sensor

« Agilent calibration kit, mechanical or ECal

« Agilent signal generator, MXG or PSG used for X-parameter extraction (internal 10 MHz reference output can be used for 10 MHz tone spacing applications)

' Order special model N524xAS instead of N524xA and add items N524xA Option 200 and N524xAS Option H85 for 2-port, extended power range, high power configuration, or items N524xA
Option 400 and N524xAS Option H85 for 4-port, extended power range, high power configuration. Order N524xA Option xxx items for other standard options. Option H85 modifies the extended
power range and bias-tees (Options 219 and 419), and therefore, they cannot be ordered together

2 For source-corrected measurements, Options 028, 029, and H29 require an ECal module for use as an impedance tuner. For calibration, Options 029 and H29 also require a 346-series noise
source (Agilent 346C recommended), while Option 028 requires a power meter. All options require a power meter for measuring mixers and converters

3 Option 082 is a subset of Option 083; therefore, they cannot be ordered together

* When configured as a multiport analyzer using Option 551 and a multiport test set, the combiner feature of Option 224 or 423 is temporarily disabled. When configured as a standalone analyzer,
the combiner feature is enabled. When ordering a test set, select an option to specify the appropriate interconnect jumper cable set between the analyzer and the test set

5 X-parameters is a trademark of Agilent Technologies
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PNA Series Network Analyzer’

E8362C 10 MHz to 20 GHz
E8363C 10 MHz to 40 GHz
E8364C 10 MHz to 50 GHz
E8361C 10 MHz to 67 GHz
N5250C? 10 MHz to 110 GHz

Option configurations

To add options to a product, order the corresponding item number

Description For E8362C For E8363C For E8364C For E8361C For N5250C Additional information
system®
Test set
Option 014 Configurable test set E8362C-014 E8363C-014 E8364C-014 E8361C-014 Included
Power configuration
Option UNL Extended power range and bias-tees  E8362C-UNL  E8363C-UNL  E8364C-UNL  E8361C-UNL Included Only E8361C requires 014
Option 016 Add receiver attenuators E8362C-016 E8363C-016 E8364C-016 E8361C-016 E8361C-016 Requires UNL (only E8361C
also requires 014)
Option H857 High-power configuration E8362CH85 E8363CH85 E8364CH85 Contact Contact Includes 014, 016,
Agilent Agilent UNL*4, 080, 081
Measurement applications
Option 010 Time-domain capability E8362C-010 E8363C-010 E8364C-010 E8361C-010 E8361C-010
Option 080 Frequency offset E8362C-080 E8363C-080 E8364C-080 E8361C-080 Included Requires 014 (E8361C only,
081 required if UNL is also
purchased)
Option 081 Reference receiver switch E8362C-081 E8363C-081 E8364C-081 E8361C-081 Included Requires 014, 080 (only
E8361C also requires UNL)
Option 082 Scalar-calibrated converter E8362C-082 E8363C-082 E8364C-082 E8361C-082 E8361C-082°  Requires 014, 080
measurements
Option 083 Vector- and scalar-calibrated E8362C-083 E8363C-083 E8364C-083 E8361C-083 E8361C-083°  Requires 014, 080, 081 (only
converter measurements E8361C also requires UNL)
Option 084° Embedded LO measurements E8362C-084 E8363C-084 E8364C-084 E8361C-084 E8361C-084 Requires 082 or 083
Option 550° 4-port measurement application E8362C-550 E8363C-550 E8364C-550 E8361C-550 N/A Requires 014
Option 551° N-port capabilities E8362C-551 E8363C-551 E8364C-551 E8361C-551 N/A Requires 014
Pulse, antenna, mm-wave
Option HO8 Pulsed-RF measurement capability E8362C-H08  EB8363C-H08  E8364C-H08  E8361C-H08  E8361C-H08°  Requires 014, 080
(Option H11 recommended)
Option H11 IF access (for antenna, pulsed-RF and  E8362C-H11 E8363C-H11 E8364C-H11 E8361C-H11 Included Requires 014, UNL,080,
mm-wave measurements) and 081
Accessories
Option 1CM Rack mount kit for use without handles E8362C-1CM  E8363C-1CM  E8364C-1CM  E8361C-1CM  E8361C-1CM
Option 1CP Rack mount kit for use with handles ~ E8362C-1CP  E8363C-1CP  E8364C-1CP  E8361C-1CP  E8361C-1CP
N4688A USB CD R/W drive N4688A N4688A N4688A N4688A N4688A
N4689A USB Hub N4689A N4689A N4689A N4689A N4689A
Calibration documentation
Option 1A7 1S0O 17025 compliant calibration E8362C-1A7  E8363C-1A7  E8364C-1A7  E8361C-1A7 E8361C-1A7
Option UK6 Commercial calibration certificate E8362C-UK6  E8363C-UK6  E8364C-UK6  E8361C-UK6  E8361C-UK6
with test data
Option A6J ANSI Z540 compliant calibration E8362C-A6J  EB363C-A6J  EB8364C-A6J  E8361C-A6J  E8361C-A6J
Calibration software for self-maintainers
Option 8978 Perpetual license of built-in E8362C-897 E8363C-897 E8364C-897 E8361C-897 E8361C-897
performance test software for Agilent
exclusive calibration
Option 898° Perpetual license of built-in E8362C-898 E8363C-898 E8364C-898 E8361C-898 E8361C-898

performance test software for
standards compliant calibration

" All models are not available in all countries

% For more detailed information regarding the 110 GHz network analyzer system, refer to the Agilent Web site: www.agilent.com/find/pna and download the N5250C technical overview,

literature number 5989-7620EN

® The N5250C 110 GHz system also includes an N5260A millimeter-wave test set controller, 1.0 mm combiner assembly, interconnect cables, and installation and productivity assistance
# UNL* does not include bias-tees. Only includes source attenuators

° Upto 67 GHz

¢ Requires firmware A.07.05 and above, plus 1.1 GHz CPU board

7 Option H85 is ordered as a separate model, as indicated

8 Additional hardware required. Please refer to the analyzer's service guide for required service test equipment
¢ Option 550 is a subset of 551; therefore they cannot be ordered together. When ordering a test set, select an option to specify the appropriate interconnect jumper cable set between the

analyzer and the test set

Web Link

www.agilent.com/find/na
www.agilent.com/find/pna

E8362/3/4C
E8361C
N5250C


http://www.home.agilent.com/agilent/product.jspx?ct=AGILENT_COLLECTION&id=1000000457%3aepsg%3apgr&pageMode=OV&cc=US&lc=eng&&cmpid=26888
http://www.home.agilent.com/agilent/product.jspx?ct=AGILENT_COLLECTION&id=1000001745%3aepsg%3apgr&pageMode=OV&cc=US&lc=eng&cmpid=26888
http://www.home.agilent.com/agilent/product.jspx?ct=AGILENT_COLLECTION&id=1000001745%3aepsg%3apgr&pageMode=OV&cc=US&lc=eng&cmpid=26888

Network Analyzers

U/ PNA-L Series MW Network Analyzers

N5230C PNA-L (N5230C)
Ordering guide for PNA-L Series network analyzers
This guide is intended to assist you in the ordering process. Additional
information and products (such as calibration kits and cables) can be
found in the PNA Configuration Guide (5988-7989EN).
Step 1: Select N5230C model number
Step 2: Choose your frequency range and test set
(Mandatory, choose only one)
Description Ordering number
300 kHz to 6 GHz 2-port standard test set Option 020
300 kHz to 6 GHz 2-port configurable test set
and extended power range Option 025
300 kHzto 13.5GHz  2-port standard test set Option 120
300 kHz to 13.5 GHz  2-port configurable test set
and extended powerrange ~ Option 125
10 MHz to 20 GHz 2-port standard test set Option 220
10 MHz to 20 GHz 2-port configurable test set
and extended power range  Option 225
300 kHz to 20 GHz 4-port standard test set Option 240
300 kHz to 20 GHz 4-port configurable test set
and extended powerrange  Option 245
10 MHz to 40 GHz 2-port standard test set Option 420
10 MHz to 40 GHz 2-port configurable test set
and extended power range  Option 425
10 MHz to 50 GHz 2-port standard test set Option 520
10 MHz to 50 GHz 2-port configurable test set
and extended powerrange  Option 525
Step 3: Choose additional software options (Optional)
Description Ordering number
Time domain for 6 GHz model N52310-010
Time domain for 13.5, 20, 40 or 50 GHz model N52300-010
Frequency-offset measurements N52300-080
Step 4: Choose an electronic or mechanical calibration kit (Optional)
D 3 Description Ordering number
300 kHz to 13.5 GHz, 4-port, Type-N
or 3.5 mm connectors N4431B
300 kHz to 26.5 GHz, 2-port 3.5 mm connectors N4691B
10 MHz to 50 GHz, 2-port 2.4 mm connectors N4693A

Step 5: Accessories (Optional)

Description Ordering number
Rack mount kit without handle Option 1CM
Rack mount kit with handles Option 1CP

USB CD R/W drive N4688A

USB Hub N4689A

Step 6: Calibration documentation (Optional)

Description Ordering number
1SO 17025 compliant calibration Option 1A7
Commercial calibration certificate with test data Option UK6
ANSI 2540 compliant calibration Option A6J

Step 7: Choose your warranty and service (Optional)

Description

1-year return-to Agilent warranty and service
3-year return-to Agilent warranty and service

www.agilent.com/find/pnal
www.agilent.com/find/na
www.agilent.com/find/pna


http://www.home.agilent.com/agilent/product.jspx?ct=AGILENT_COLLECTION&id=1000000457%3aepsg%3apgr&pageMode=OV&cc=US&lc=eng&&cmpid=26888
http://www.home.agilent.com/agilent/product.jspx?ct=AGILENT_COLLECTION&id=1000001745%3aepsg%3apgr&pageMode=OV&cc=US&lc=eng&cmpid=26888
http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1000001745:epsg:pgr&nid=-536902643.0.00&id=1000001745:epsg:pgr#_256&cmpid=26888
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Analyzer Accessories L

Calibration

Calibration Kits

Error-correction procedures require that the systematic errors in the
measurement system be characterized by measuring known devices
(standards) on the system over the frequency range of interest. Agilent
Technologies offers two types of calibration kits: mechanical and
electronic. For further information about these products, please refer
to the following web site www.agilent.com/find/naaccessories/

Mechanical Calibration Kits

All network analyzer, coaxial mechanical calibration kits contain
standards to characterize systematic errors. Many mechanical calibration
kits also contains adapters for test ports and a torque wrench for proper
connection. Mechanical calibration kits are divided into three categories:
economy, standard, and precision. Economy kits include a fixed load.
Standard kits include a sliding load or a series of offset shorts. Precision
kits contain TRL devices.

Electronic Calibration (ECal) Modules

Electronic calibration (ECal) is a precision, single-connection, 1-, 2-, or
4-port calibration technique that uses fully traceable and verifiable
electronic calibration modules. ECal provides repeatable, accurate
measurements while bringing convenience and simplicity to your daily
calibration routine. ECal replaces the traditional calibration technique
that uses mechanical standards. With mechanical standards, you are
required to make numerous connections to the test ports for a single
calibration. These traditional calibrations require intensive operator
interaction, which is prone to errors. ECal modules consist of a
connector-specific calibration standard. Modules are available with
3.5 mm, 7 mm, Type-N, Type-F, 2.92 mm, 2.4 mm, 1.85 mm and 7-16
connectors. Options exist for 2-port modules with one male and one
female connector (MOF), two male (00M) or two female (00F) connectors.
Four-port ECal modules support both mixed-sex and mixed-connector-
type configurations. In addition to the standard factory characterizations
of these connector configurations, users can characterize their ECal
modules with adapters on the test ports. The resulting user-
characterization data can then be saved into user memories within the
ECal modules. The adapters can serve as “connector savers” or be used
to change connector type or connector sex, giving maximum calibration
flexibility. The user-characterization feature can also bring the
convenience of ECal to fixture and wafer-probe environments.

The PNA and ENA Series of network analyzers can control ECal modules
directly using a USB connection. 8753 and 8720 network analyzers
control ECal modules via the 85097B VNA interface kit. For more
information, refer to the ECal product overview (literature number
5963-3743E).

PC Interface Module with Control Software

The 85097B consists of a VNA interface module, and power supply. The
interface module is the interface between the parallel port on your 8753
or 8720 network analyzer, the ECal module, and the external power
supply. The 85097B interfaces with the 8753E/ET/ES, the 8719D/ET/
ES, the 8720D/ET/ES and the 8722D/ET/ES network analyzers.

Mechanical Verification Kits

Measuring known devices, other than the calibration standards, is a way
of verifying that the network analyzer system is operating properly.
Agilent offers verification kits that include precision airlines, mismatch
airlines, and precision fixed attenuators. Traceable measurement data,
on disk, is shipped with each kit. Verification kits may be recertified by
Agilent Technologies. This recertification includes a new measurement
of all standards and new data with uncertainties.

kits

Verification

kits


http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1000000456:epsg:pgr&nid=-536902641.0.00&id=1000000456:epsg:pgr&cmpid=26888
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Calibration Coaxial Mechanical Calibration Kits Electronic Calibration Modules (ECal)
kits .
Verification Legend: O=open S=short L=load SL=slidingload TRL="TRLadapter Device connector  Frequency Available Model
Kits Device Frequency Included Available Model type range options
connector type  upper limit' options Type-F (75 ohm)’ 300 kHz to 3 GHz 00A, 00F, 00M, MOF, UK6 85099C
Type-F (75 0hm) 3 GHz 8‘5 S.dL (T) and 00M, 00F 850398 Type-N (750hm)" 300 kHzto3GHz ~ 00A, 00F, 00M, MOF, UK6  85096C
, agapters
P Type-N (50 ohm)' 300 kHz to 9 GHz 00A, 00F, 00M, MOF, UK6 85092C
Type-N (75 0hm) 3 GHz 0,S,L(m) 85036E
Type-N (50 ohm) 300 kHz to 18 GHz 00A, 00F, 00M, MOF, UK6 N4690B
Type-N (75 ohm) 3 GHz 0,S, L (m)and 85036B
£ adanters 7-16' 300kHzto 7.5GHz  00A, 0OF, 00M, MOF, UK6 85098C
(f). adap
Type-N (50 ohm) 6 GHz 0,S,L(m) 85032E 7mm' 300 kHz to 9 GHz 85001C
Type-N (50 ohm) 9 GHz 0,S,L(m)and (f) 100,200,300, 85032F 7mm 300 kHz to 18 GHz N4696B
500 3.5 mm' 30 kHz to 9 GHz 00A, 00F, 00M, MOF, UK6  85093C
Type-N (50 ohm) 18 GHz 83 S,dL, StL (m) and 850548 3.5mm 300 kHzto 26.5 GHz  00A, 00F, 00M, MOF, UK6 N4691B
, agdapters
P PC Interface Kit’ N/A N/A 85097B
Type-N (50 ohm) 18 GHz 0,S.L(m)and 85054D
(f), adapters 2.92 mm 10MHzto 40 GHz ~ 00A, 00F, 00M, MOF, UK6 N4692A
7-16 75 GHz 0.S. L (m) and 85038A 24mm 10MHzto50 GHz ~ 00A, 00F, 00M, MOF, UK6 N4693A
(f). adapters 1.85 mm 10 MHz to 67 GHz ~ 00A, 00F, 00M, MOF, UK6  N4694A
Tmm 6 GHz 0.s.L 850318 3.5 mm, 300 kHz to 13.5 GHz 010, 020, UK6 N4431B
7mm 18 GHz 0.S.L 85050D Type-N 50 ohm,
7-16 (4-port)
7 mm 18 GHz 0.S, L SL 85050B
3.5mm, 300 kHz to 18 GHz 020, 030, UK6 N4432A
7mm 18 GHz 0.S. L TRL 85050C Type-N 50 ohm,
35mm 9 GHz 0,S.L(m)and (f) 100,200,300, 85033E (4-port)
400, 500 35mm (4-port)  300kHzto20GHz 010, UK6 N4433A
3.5mm 26.5 GHz 0,S.L(m)and 85052D ' Modules have both USB and parallel connectors. A USB cable is supplied with the module
(f). adapters ? The VNA interface unit is connected to the ECal module(s) via another parallel cable. The
VNA interface kit is not needed with the PNA-X, PNA, PNA-L, ENA, and ENA-L Series
3.5mm 26.5 GHz 0,S.L,SL(m)and 850528 network analyzers. These analyzers control the modules directly
(f), adapters
3.5mm 26.5 GHz 0,S,L(m)and 85052C - g - -
(f), TRL adapters Mechanical Verification Kits
2.92 mm 50 GHz 0,S,L SL(m)and 001" 85056K Device Frequency Type Available Compatible Model
D 3 (f). adapters connector range Options  network
24mm 50 GHz 0.S.L(mand  001° 85056D L) (GHz) gnalyzers
(f) adapters Type-N 30kHzto 18 Precision 8719,8720,8510, 85055A
P PNA, E5071C
2.4 mm 50 GHz 0,S.L, SL(m)and 001 85056A
(f), adapters 7 mm DCto 6 Precision 001** 8753 85029B
1.85 mm 67 GHz Offset, S, L (m) and 85058B 7 mm 0.045t0 18 Precision 8719,8720,8510, 85051B
(f), adapters PNA, E5071C
1.85 mm 67 GHz 0,S,L(m)and 85058E 3.5 mm 30 kHzto 26.5 Precision 8719,8720,8510, 85053B
(f). adapters PNA, E5071C
1mm 110 GHz 0,S,L(m)and 85059A 2.4 mm 0.045to 50 Precision 8722,8510, PNA  85057B
(f). adapters 185mm  0.010to67Hz Precision 8510, PNA 85058V
All coaxial calibration kits are specified from DC to their upper frequency limit WR-28 26.5 t0 40 Precision 8510, 85106, PNA R11645A
. . . . . WR-22 33to 50 Precision 8510, 85106, PNA Q11645A
Waveguide Mechanical Calibration Kits —
WR-19 40 to 60 Precision 8510, PNA U11645A
Device Frequency Type Model WR-15  50t075 Precision 8510, 85106, PNA V11645A
connector type ol [ WR-10 7510110 Precisi 8510, 85106 W11645A
WR-90 8210124 Precision X11644A . to recision ‘
WR-62 1241018 Precision P11644A Options apply to mechanical calibration, ECal, and verification kits
— Option 001" adds 2.4 mm sliding load and 2.4 mm gauges
WR-42 1810265 Precision K11644A Option 001** adds data for 8702 lightwave component analyzer
WR-28 26.5t0 40 Precision R11644A Option 00A adds male to male and female to female adapters
WR-22 33t0 50 Precision 011644A Option MOF ECal module with one male and one female connector
- Option 0OF ECal module with two female connectors
WR-19 401060 Precision UT1644A Option 00M ECal module with two male connectors
WR-15 50 to 75 Precision V11644A Option 100 adds female to female adapter
WR-10 7510 110 Precision wi11644a  Option 200 adds male to male adapter

Option 300 adds male to female adapter
Option 400 adds series of 3.5 mm to Type-N adapters
Option 500 adds series of 3.5 mm (or Type-N) to 7 mm adapters
UK6 commercial calibration with measured data
010 four female, 3.5 mm connectors
020 four female, Type-N 50 ohm connectors
030 four 7 mm connectors



Cables

Test port cables provide the connection required when using network
analyzers with various test devices and equipment. Test port cables are
available for two test configurations as shown below. Configuration A
utilizes a single test port cable for use when the device under test (DUT)
is connected directly to the port on the test set. Configuration B utilizes
two test port cables; which provides more flexibility since the DUT is
connected between the test port cables.

Configuration A Configuration B
Natwork Analyzer Metwork Analyzer
Test St Test Sat
lost—»
Set Fort Fart Saver
Device
Under
Test ingle Ce
Sinyle Cable Cable St
A pa
+.
Device
Uniler
Test

In order to select a cable, find the table below that corresponds to the
connector type of your network analyzer. Then, search that table for your
device's connector type. If the device’s connector type is not present in
the table, an adapter needs to be selected to mate the test port cable to
your device. Adapters may be provided in a calibration kit, or ordered
separately. A full detailed list of calibration kit contents is available from
the web site: www.agilent.com/find/naaccessories/

50-ohm, Type-N Test Set Ports

Network Analyzers

Analyzer Accessories (cont.

3.5-mm Test Set Ports

Device connector Cable type Cable connector Model

type description

7 mm Flexible 3.5 mm (f) NMD to 7 mm 85132E
7 mm adapter set 851308

7mm Flexible 3.5 mm (f) NMD to 7 mm 85132F
3.5mm (f) NMD to 7 mm

3.5mm Semi-rigid  3.5mm (f) NMD to 3.5 mm (f) 85131C
3.5 mm adapter set 85130D

3.5mm Semi-rigid 3.5 mm (f) NMD to 3.5 mm (f) 85131D
3.5 mm (f) NMD to 3.5 mm (m)

3.5mm Flexible 3.5 mm (f) NMD to 3.5 mm (f) 85131E
3.5 mm adapter set 85130D

3.5mm Flexible 3.5 mm (f) NMD to 3.5 mm (f) 85131F
3.5 mm (f) NMD to 3.5 mm (m)

Type-N NMD to Use with 7 mm to Type N adapters

7mm Type N adapter set 85130C

NMD is a ruggedized connector type designed to mate only with the 8510, 8720 and

PNA Series network analyzer test ports

2.4-mm Test Set Ports

Device connector Cable type Cable connector Model

type description

7mm Flexible 2.4 mm (f) NMD to 7 mm 85135E
7 mm adapter set 85130E

7mm Flexible 2.4 mm (f) NMD to 7 mm 85135F
2.4 mm (f) NMD to 7 mm

3.5mm Semi-rigid 2.4 mm (f) NMD to 3.5 mm (f) 85134C
3.5 mm adapter set 85130F

3.5mm Semi-rigid 2.4 mm (f) NMD to 3.5 mm (f) 85134D
2.4 mm (f) NMD to 3.5 mm (m)

3.5mm Flexible 2.4 mm (f) NMD to 3.5 mm (f) 85134E
3.5 mm adapter set 85130F

3.5mm Flexible 2.4 mm (f) NMD to 3.5 mm (f) 85134F
2.4 mm (f) NMD to 3.5 mm (m)

2.4 mm Semi-rigid 2.4 mm (f) NMD to 2.4 mm (f) 85133C
2.4 mm adapter set 85130G

24 mm Semi-rigid 2.4 mm (f) NMD to 2.4 mm (f) 85133D
2.4 mm (f) NMD to 2.4 mm (m)

2.4 mm Flexible 2.4 mm (f) NMD to 2.4 mm (f) 85133E
2.4 mm adapter set 85130G

2.4 mm Flexible 2.4 mm (f) NMD to 2.4 mm (f) 85133F

2.4 mm (f) NMD to 2.4 mm (m)

Device connector type  Cable connector description Model

Type-N Type-N (m) to Type-N (m), 24 in (61 cm) N6314A

Type-N Type-N (m) to Type-N (f) N6315A

75-ohm, Type-N Test Set Ports

Device connector type Cable connector description Model

Type-N 75 ohm, Type-N (m) to Type-N (m) 11857B
75 ohm, Type-N (m) to Type-N (f)

Type-F 75 ohm, Type-N (m) to Type-F (m) 11857F
75 ohm, Type-N (m) to Type-F (f)

7-mm Test Set Ports

Device connector type Cable connector description Model

7 mm 7 mmto 7 mm, qty 2 11857D

NMD is a ruggedized connector type designed to mate only with the 8510, 8720 and

PNA Series network analyzer test ports

1.85-mm Test Set Ports

Device connector Cable type Cable connector Model

type description

1.85 mm Flexible 1.85 mm (f) to 1.85 mm (f) N4697C
1.85 mm adapter set 85130H

1.85 mm Flexible 1.85 mm (f) to 1.85 mm (f) N4697F
1.85 mm (f) to 1.85 mm (m)

1.0-mm Test Set Ports

Device connector type Cable connector description Model

1.0 mm 1.0 mm (f) to 1.0 mm (f) 115001

1.0 mm 1.0 mm (f) to 1.0 mm (m), 16 cm 11500J

1.0 mm 1.0 mm (f) to 1.0 mm (m), 20 cm 11500K

1.0 mm 1.0 mm (f) to 1.0 mm (m), 24 cm 11500L
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11852B
11930A/B
85024A
86205A
86207A

Network Analyzers

Network Analyzer Accessories

11930A/B Power Limiters

The 11930A/B limiters protect the input circuits of network analyzers,
spectrum analyzers, and sources from transients and short-duration
overloads.

86205A/86207A

85024A

86205A/86207A RF Bridges

The 86205A/86207A high directivity RF bridges offer unparalleled
performance in a variety of general-purpose applications. They are ideal
for accurate reflection measurements and signal leveling applications.

85024A High-Frequency Probe

The 85024A high-frequency probe makes it easy to perform in-circuit
measurements. An input capacitance of only 0.7 pF shunted by 1 MQ) of
resistance permits high-frequency probing without adversely loading the
circuit-under-test. Excellent frequency response and unity gain
guarantee high accuracy in swept measurements with this probe. High
probe sensitivity and low distortion levels allow measurements to be
made while taking advantage of the full dynamic range of RF analyzers.
RF network analyzers such as the 8753ET/ES, 8753E, 3577A, and 4195A
are directly compatible. Additionally, the 8560, 8590E, and ESA Series
signal analyzers are also compatible. You can use the 1122A probe power
supply or any dual £15'V, 130 mA supply.

11852B 50 ohm/75 ohm Minimum Loss Pad

The 11852B is a low SWR minimum loss pad used to transform
50-ohm port impedance to 75-ohm or 75-ohm to 50-ohm.

Type-N Accessory Kits

Each kit contains a Type-N (female) short, a Type-N (male) short, two
Type-N (male) barrels, two Type-N (female) barrels, and a storage case.

11853A 50-ohm Type-N accessory kit
Accessory kit furnishes components for measurement of devices with
50-ohm Type-N connectors.

11878A Type-N/3.5 mm adapter kit

Adapter kit contains: 3.5 (f) to Type-N (M), 3.5 (m) to Type-N (m),
3.5 (f) to Type-N (f), and 3.5 (m) to Type-N (f).

Analyzer Accessories (cont.)

BNC Accessory Kits

The BNC accessory kit contains two Type-N (male) to BNC (female)
adapters, two Type-N (male) to BNC (male) adapters, two Type-N
(female) to BNC (female) adapters, two Type-N (female) to BNC (male)
adapters, a BNC (male) short, and a storage case.

11854A 50-ohm BNC accessory kit
Accessory kit furnishes components for measurement of devices with
50-ohm BNC connectors.

7-16 Adapter Kits

1.0 mm test port connectors

Adapters Connector type

11920A/B/C' adapters
11921A/B/C/D" adapters
11922A/B/C/D' adapters

1.0 mm Series adapters
1.0 mm to 1.85 mm Series adapters
1.0 mm to 2.4 mm Series adapters

11923A adapters 1.0 mm (f) to circuit card launch
V281C/D? adapters 1.0 mm to V-band waveband guide
W281C/D? adapters 1.0 mm to W-band waveband guide

' Suffix ‘A" denotes male-to-male, ‘B’ denotes female-to-female, ‘C’ denotes male-to-female
and ‘D" denotes female-to-male
2 Suffix ‘C" denotes 1.0 mm female and ‘D "denotes 1.0 mm male

Ordering Information
11930A/B power limiters
86205A/86207A RF bridges
85024A high-frequency probe
11852B 50-ohm/ 75-ohm minimum loss pad
Type-N accessory kits
11853A 50-ohm Type-N accessory kit
11878A Type-N/3.5 mm adapter kit
BNC accessory kits
11854A 50-ohm BNC accessory kit

Web Link

www.agilent.com/find/mta
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N9912A FieldFox Handheld RF Network and Spectrum Analyzer

2 MHz to 4/6 GHz

* Cable and antenna test, distance-to-fault, return loss, cable loss
* Vector network analysis with Smith chart display

* Vector voltmeter

5 kHz to 4/6 GHz

* Spectrum analyzer, CHP, ACPR, 0BW

* Interference analyzer, spectrogram, waterfall, record and
playback

N9912A FieldFox

Cable and Antenna Analyzer

Use FieldFox to make return loss, VSWR, insertion loss/transmission,
one-port cable loss, and distance-to-fault (DTF) measurements. You can
test antennas, cables, filters, and amplifiers with a single instrument.

Industry’s First and Only QuickCal

The industry’s first and only built-in calibration system allows you to
calibrate the cable/antenna tester without carrying a calibration kit into
the field. As with any test instrument, when you add an additional device
to the test port, such as a jumper cable or attenuator, you need to
calibrate using a calibration kit (cal kit). QuickCal eliminates the hassle
of carrying and using a cal kit, plus provides worry-free accuracy and
excellent repeatability every time.

Built-in Spectrum Analyzer

FieldFox has an optional built-in spectrum analyzer that covers frequency
ranges from 5 kHz to 6 GHz. It provides a fast spectrum scan to detect
interference and RF burst capture to measure intermittent signals. It
displays four traces at the same time, and you can choose different
detector modes.

Interference Analyzer

FieldFox provides a spectrogram and waterfall display to detect
intermittent interference signals or monitor signals of interest for longer
periods of time. Signal traces can be recorded into internal memory or
external flash memory devices, the saved traces can be played back for
offline processing.

Network Analyzers

Network Analyzer

FieldFox has an optional network analyzer mode that provides standard
vector network analyzer measurements such as S11, S11 phase, a Smith
chart display, polar display, and S21 magnitude.

Vector Voltmeter

Using FieldFox's vector voltmeter (VVM), the phase shift and electrical
length of a device can be measured.

Specifications

Cable and antenna analyzer frequency range

* Option 104: 2 MHz to 4 GHz

* Option 106: 2 MHz to 6 GHz

Directivity

* Corrected: > 42 dB

Spectrum analyzer frequency range

* Option 104: 100 kHz to 4 GHz, usable to 5 kHz

* Option 106: 100 kHz to 6 GHz, usable to 5 kHz, tunable to 6.1 GHz

Resolution bandwidth (RBW)

* Zero span: 300 Hzto 1 MHz in 1-3-10 sequence; 2 MHz

* Non-zero span: 10 Hz to 300 kHzin 1/1.5/2/3/5/7.5/10 sequence;
1 MHz, 2 MHz

Trace updates

* Span =20 MHz, RBW = 3 kHz: 1.5 updates/second

Ordering Information

N9912A FieldFox RF network analyzer
N9912A-104 4 GHz cable and antenna analyzer
N9912A-106 6 GHz cable and antenna analyzer
N9912A-110 transmission measurement
N9912A-111 QuickCal
N9912A-230 4 GHz spectrum analyzer (requires Option 104)
N9912A-231 6 GHz spectrum analyzer (requires Option 106)
N9912A-235 preamplifier for spectrum analyzer (requires Option 230
or 231)
N9912A-236 interference analyzer
N9912A-302 external USB power sensor support
N9912A-303 network analysis capability
N9912A-308 vector voltmeter

www.agilent.com/find/fieldfox
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N9923A

Network Analyzers

N9923A FieldFox Handheld RF Vector Network Analyzer

* Full 2-port error corrected S-parameters, magnitude
and phase

* Cable and antenna test (distance-to-fault, return loss,
and VSWR)

* Cable loss measurement (1-port)

* Insertion loss and transmission measurement (2-port)

* Smith chart and polar display

* Vector voltmeter (1- and 2- channel)

* Power meter with external USB power sensor

N9923A FieldFox

Vector Network Analysis

The base FieldFox RF VNA provides transmission/reflection (T/R)
measurements, or S11 and S21, with magnitude and phase.

Adding Option 122 (full 2-port S-parameters) brings new levels of
accuracy and convenience for testing RF components. A full 2-port
network analyzer lets you measure forward and reverse characteristics
of your components without having to disconnect, turn around, and
reconnect them to the analyzers.

It also provides full 2-port calibration to give you the best measurement
accuracy possible. Depending upon your application, you can choose the
optimum performance level of an S-parameter analyzer (Option 122) or
transmission reflection analyzer (base model).

You also can simultaneously measure and view all four S-parameters,
with a single connection.

Cable and Antenna Analyzer

Fifty to sixty percent of cell site problems are caused by faulty cables,
connectors, and antennas. Degraded feed lines cause poor coverage,
unnecessary handovers, paging failures and access failures on the
uplink. To avoid service quality problems, it is critical to keep the cell
sites” cable and antenna systems in good condition.

Use FieldFox to make return loss, VSWR, insertion loss/transmission,
one-port cable loss, and distance-to-fault (DTF) measurements. You can
test antennas, cables, filters, and amplifiers with a single handheld
instrument.

Industry’s First and Only QuickCal

FieldFox is the industry’s first and only handheld network analyzer with a
built-in calibration capability that allows you to calibrate the network
analyzer without carrying a calibration kit into the field. QuickCal
eliminates the need to carry and use a cal kit, and also provides worry-
free accuracy and excellent reliability. QuickCal allows the operator to
easily correct drift errors caused by temperature changes during
instrument operation.

The FieldFox RF VNA's full 2-port QuickCal supports measurements such
as transmission/reflection, S21, S12, S11, S22, 1-port cable loss, VSWR,
return loss, DTF, and gain/insertion loss. Full 2-port QuickCal is based on
Agilent’s unknown thru calibration methodology, providing an accurate
way to measure a non-insertable device, such as a female-female filter.

Vector Voltmeter

Using FieldFox’s vector voltmeter (VVM), the phase shift and electrical
length of a device can be measured.

Specifications

Measurements

= 811, S21: magnitude and phase

* S12, §22: magnitude and phase (Option 122)

= System impedance selection: 50 and 75 ohm
(with 50/75 ohm adapter)

Frequency range

* Option 104: 2 MHz to 4 GHz

* Option 106: 2 MHz to 6 GHz

Data points

* 101, 201, 401, 601, 801, 1001

Directivity

* Corrected: 42 dB

System dynamic range (S21)

* 2 MHzto 6 GHz: 100 dB (typical)

Output power range

* High power: +6 dBm (nominal)

* Low power: —40 dBm (nominal)

Ordering Information

N9923A FieldFox RF vector network analyzer
N9923A-104 4 GHz RF vector network analyzer, transmission/
reflection
N9923A-106 6 GHz RF vector network analyzer, transmission/
reflection
N9923A-112 QuickCal
N9923A-122 full 2-port S-parameters
N9923A-305 cable and antenna analyzer
N9923A-302 external USB power sensor support
N9923A-308 vector voltmeter

www.agilent.com/find/fieldfox
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Logic Analyzers

Fast Accurate Answers Overview
Throughout the Digital Debug
and Validation Cycle

Agilent’s logic analyzers minimize your
project risk by providing the most reliable,
accurate data capture and the most
complete view of digital system behavior.

A comprehensive family of products offers

a variety of form factors, acquisition speeds,
memory depths, channel counts, and
application-specific analysis and protocol
tools to create a solution that will meet your
toughest digital debug needs.

Key Features and Benefits in Addition to Industry Leading State and Timing Acquisition

Features Benefits

Eye scan Identify problem signals quickly by viewing eye diagrams across all buses and signals simultaneously

Eye finder Eliminate the need for manual fine-tuning and ensure the highest confidence in accurate state measurements on high-speed buses with
automatic setup and hold adjustments on every channel

Timing zoom Make high resolution timing measurements while simultaneously performing state analysis through the same connection

View scope Validate the logical and timing relationships between the analog and digital portions of your design with digital and analog waveforms

integrated in a single display

Intuitive triggering

Customize a trigger for your specific application with drag-and-drop icons that can be used as individual trigger events or building blocks for
complex scenarios

Pattern generation

Verify operation across a variety of test conditions with normal or faulty digital patterns at full speed or by stepping through individual states

Selection Guide for Logic Analysis Solutions 3 L
16800 Series portable logic analyzers 16900 Series modular logic analysis systems
Form factor Portable fixed configurations deliver an exclusive combination of A modular system enables you to customize the system for your
logic analysis, pattern generation, application software, and specific application. 2-slot or 6-slot systems offer the most flexibility
innovative probing — all at a price to fit limited budgets and the highest performance for multiple bus analysis
Form factor benefits « Purchase exactly the capability you need « Configure the system for your specific acquisition and stimulus
» Maximize your bench space with a smaller footprint needs

« Getlong-term investment protection — upgrade or re-configure as
your needs evolve

« Maximize your measurement capability with the highest channel
counts, highest state and timing speeds, deepest memory depth
and support for single ended and differential signals

Timing speed 4 GHz timing zoom Up to 4 GHz timing zoom
Up to 1 GHz conventional timing Up to 8 GHz conventional timing
State speeds Up to 500 Mb/s Upto2.5Gb/s
Memory depth Upto32M Up to 256 M (512 M in half channel)
Channels 34, 68,102, 136, or 204 From 34 up to 9,782
Applications Digital debug and validation Memory
Embedded A/D converters
FPGA FPGA/ASIC
Signal integrity
Multiple bus analysis
Additional Probes and accessories. Wide variety of processor, bus, FPGA and protocol solutions. Optional application and analysis software packages

considerations

Web Link

www.agilent.com/find/logic
www.agilent.com/find/logicdemos
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Logic Analyzers

L7284 16800 Series Portable Logic Analyzers

16801A
16802A
16803A
16804A
16806A
16821A
16822A
16823A

15-inch (38.1 cm) color display (touch screen available) allows
you to see more data and gain insight quickly

Up to 32 M memory depth enables you to identify the root cause
of a problem widely separated in time from the symptom
Models with a built-in pattern generator allow you to verify
operation across a variety of test conditions

Set up measurements easily and navigate through your data
quickly with the analyzer’s intuitive interface

Meet your application and budget needs by selecting
configurations that range from 34 to 204 channels

Advanced Measurements for Your Digital Applications at
a Price that will Fit Your Budget

16800 Series portable logic analyzers offer the performance, application
support, and usability your digital development team needs to quickly
debug, validate, and optimize your digital system. Meet your application
and budget needs by selecting from eight models that range from 34 to
204 channels.

Accurately measure precise timing relationships over longer periods of
time with 4 GHz (250 ps) timing zoom at 64 K deep. Find anomalies
separated in time with memory depths upgradeable to 32 M. You get it all
at a price that fits your budget.

Models with an integrated pattern generator let you control and monitor
real-time system operation. Drive down risk early in product development
by replacing missing circuits or boards with digital stimulus. Verify
operation across a variety of test conditions with normal or faulty digital
patterns at full speed or by stepping through individual states.

Specifications

Model 16801A 16802A 16803A 16804A 16806A
16821A 16822A 16823A

Logic analyzer 34 68 102 136 204

channels

Pattern 48 48 48 N/A N/A

generator

channels

High speed 4 GHz (250 ps) with 64 K depth

timing zoom

Maximum 1/0 GHz (1.0 ns) half channel / 500 MHz (2.0 ns) full channel

timing sample

rate

Maximum state 250 MHz 450 MHz with Option 500/

clock rate 250 MHz with Option 250

Maximum state 250 Mb/s 500 Mb/s with Option 500/

data rate 250 Mb/s with Option 250

Maximum 1 M standard; 4, 16, or 32 M optional

memory depth

Supported Single-ended

signal types

Ordering Information

Options

The following options apply to all 16800 Series logic analyzers:
16800A-102 front panel with 15" display

16800A-103 front panel with 15" display and touch screen
16800A-101 internal hard drive

16800A-109 external removable hard drive

For the following options, use the desired model number prior to the
“-option number”

16800 Series model number-001 1 M memory depth standard

16800 Series model number-004 increase memory depthto 4 M
16800 Series model number-016 increase memory depth to 16 M
16800 Series model number-032 increase memory depth to 32 M
16800 Series model number-250 maximum state speed of 250 MHz
16800 Series model number-500 increase maximum data rate to 500
Mb/s (Option 500 applies to 16802A, 16803A, 16804A, 16806A, 16822A,
and 16823A)

Upgrades

To increase memory depth or state speed after initial purchase, specify
the desired state speed and memory depth options for the following
upgrade numbers:

E5876A for upgrading an existing 16801A or 16821A

E5877A for upgrading an existing 16802A or 16822A

E5878A for upgrading an existing 16803A or 16823A

E5879A for upgrading an existing 16804A

E5880A for upgrading an existing 16806A

Probes
Probes are ordered separately. Choose a probe that fits your application
from the list of 16800 Series compatible probes on page 105.

Pattern generator clock and data pods See page 104 for details

www.agilent.com/find/logic
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Logic Analyzers

16900 Series Modular Logic Analysis Systems k]

* Configure a system for your specific application with a wide Specifications 16901A
range of acquisition and stimulus modules 16902B
* Protect your investment by purchasing a system with the Mods] AEALIRILS LA AALS L 16910A
capability you need now, then expand as your needs evolve Logic analyzer ~ 102/68 68/68 68 16911A
* View cross-domain measurements, correlated in time across channels 169508
the entire system Max channelson 510/340 340/340 340 16951B

single time base

* Maximize your measurement capability with hundreds of 16962A
channels, > 2 GHz state, up to 8 GHz timing, and up to 256 M :'::I‘;’z:’r‘s’f 2 2 1
:’: ity problem signals quickly by viewi di (time bases)
across al buses and signals simultansously with eye soan Modmmste MMz - 667MH  2GH:
u 9 Imu usly wi Yy clock rate (standard)
450 MHz with
Option 500
Max state 250 Mb/s 667 Mb/s (DDR) 2 Gb/s (DDR)
data rate (standard) 1066 Mb/s (Dual 2.5 Gb/s (Dual
500 Mb/s with sample) sample)
Option 500
Minimum state Low Hz Low Hz 40 MHz
clock rate
High speed 4 GHz (250 ps) 4 GHz (250 ps) N/A
timing zoom with 64 k depth with 64 k depth
Max timing 1 GHz half ch/ 1.2GHz halfch/ 8 GHz quarter ch/
sample rate 500 MHz full ch 600 MHz full ch 4 GHz half ch/
2 GHz full ch
2-slot and 6-slot modular logic analysis systems Transitional 500 MHz full ch 600 MHz full ch 8 GHz quarter ch/
timing 4 GHz half ch/
2 GHz full ch
Configure Custom Measurement Solutions for Memory depth 256 K standard, 169508 4 M standard
Demanding Applications TM,4M,16M,  1Mstnd, 4 M, 16 M, 32 M, 64 M,
. . . . . . 32 M optional 16 M,32M,64 M 100 M optional
The Agilent 16900 Series logic analysis systems provide high- optional
performance, system-level debugging of digital designs. Configure a 16951B:
system for your specific debug and validation needs with innovative 256 M stnd
problng,. hlgh—perfprmance acquisition and stimulus modules, and post- Supported Single-ended Single-ended and _ Single-ended and
processing analysis tools. signal types differential differential 3 [

Ordering Information

A complete system consists of a logic analyzer mainframe,
measurement modules, probes and optional application and analysis
software. Refer to pages 103-107 for additional information on
measurement modules, probes and optional application and analysis
software.

Mainframes
16901A 2-slot logic analysis mainframe
16901A-109 external removable hard drive
16902B 6-slot logic analysis mainframe with built-in removable hard
drive

Logic analyzer modules

16910A and 16911A specify desired state speed and memory depth
option when ordering

16950B and 16962A specify desired memory depth option when
ordering

16951B comes with 256 M memory depth standard

Probes
Probes are ordered separately. Choose a probe that fits your application
from the list of compatible probes on page 105.

Upgrades

To increase memory depth or state speed after initial purchase, specify
the desired state speed and memory depth options for the following
upgrade model numbers:

E5865A for upgrading an existing 16910A

E5866A for upgrading an existing 16911A

E5875A for upgrading an existing 169508

E5887A for upgrading an existing 16962A

www.agilent.com/find/logic
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16720A
View Scope

Logic Analyzers
16720A Pattern Generator Module, View Scope

Digital Stimulus for Performing Functional
Verification, Debugging and Stress Testing

The Agilent 16720A digital pattern generator module for Agilent’s 16900
Series logic analysis systems is ideal for the functional testing of your
digital design. The pattern generator is used to simulate infrequently
encountered test conditions in hardware design and software program
testing. You can also use a pattern generator to stimulate your electronic
designs with ideal or faulty digital patterns for performing functional
verification, debugging and stress testing.

Specifications
Agilent 16720A pattern generator module

Half channels Full channels
Maximum clock speed 300 MHz 180 MHz
Memory depthinvectors 16 M 8M
Maximum number of 24 48
channels per timebase
Maximum vector width 120 bits 240 bits

Stimulus commands Initialize, block, repeat, and break macros

5V TTL, 3-state TTL, 3-state CMOS, 3-state 3.3V,
ECL, 5V PECL, 3.3 V LVPECL, 3-state 2.5V,
3-state 1.8V, LVDS

Logic levels supported

Ordering Information

You must order at least one clock pod for each pattern generator used
as a master. You must order at least one data pod for every 8 output
channels.

Pattern generator clock and data pods

Logic level Pod type  Order to getindividual  Order to get pod
pod or lead set and lead set
Pod Lead set RIUEREt
TTL Clock 10460A 10498A 16720A-011
TTL/CMOS (3-state) Data 10462A 10498A 16720A-013
TTL Data 10461A 10498A 16720A-014
25V Clock 10472A 10498A 16720A-015
2.5V (3-state) Data 10473A 10498A 16720A-016
33V Clock 10477A 10498A 16720A-017
3.3V/TTL(3-state) Data 10483A 10498A 16720A-018
ECL Clock 10463A 10498A 16720A-021
ECL terminated Data 10464A 10498A 16720A-022
ECL unterminated  Data 10465A 10347A 16720A-023
5V PECL Clock 10468A 10498A 16720A-031
5V PECL Data 10469A 10498A 16720A-032
3.3V LVPECL Clock 10470A 10498A 16720A-033
3.3V LVPECL Data 10471A 10498A 16720A-034
18V Clock 10475A 10498A 16720A-041
1.8V (3-state) Data 10476A 10498A 16720A-042
LVDS Clock E8140A E8142A 16720A-051
LVDS Data E8141A E8142A 16720A-052

Unleash the Complementary Power of a Logic
Analyzer and an Oscilloscope

Easily make time-correlated measurements between an Agilent logic
analyzer and oscilloscope. The time-correlated logic analyzer and
oscilloscope waveforms are integrated into a single logic analyzer
waveform display for easy viewing and analysis.

View Scope Capabilities Include:
* Automatic de-skew of the waveforms
* Trigger the oscilloscope from the logic analyzer (or vice versa)

* Precisely relate information on the instrument displays with tracking
markers

* Maintain tight time-correlation across deep memory acquisitions with
synchronized sampling clocks

Logic Analyzer/Oscilloscope Connection:

Use standard LAN connection and two BNC cables to connect trigger in
and trigger out

Agilent Oscilloscope Capabilities
* Maximum scope bandwidth: 32 GHz

* Maximum sampling rate: 80 GS/s

* Maximum memory depth: 2 G points

= Channels per oscilloscope: 2 and 4

Compatible Agilent Oscilloscopes
* Infiniium 90000 X-Series, 90000 A-Series

* Infiniilum 9000 Series
* Infiniium 8000 Series
* InfiniiVision 7000 Series
* InfiniiVision 6000 Series
* InfiniiVision 5000 Series

Compatible Logic Analyzers
* 16800 Series portable logic analyzers
* 16900 Series modular logic analyzers

www.agilent.com/find/logic_modules
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Logic Analyzers

Logic Analyzer Probes JIIL]

* Easily connect with reliable, electrically and mechanically Accurate Measurements Start with Reliable Probing E5346A

unol_)trusive probi_ng solutions . Your logic analyzer measurement is only as reliable as your probing. Agilent E5378A
* Achieve low loading (< 0.7 pF), an easy connection, and a small  offers a wide variety of probing accessories that support general-purpose ~ E5379A

footprint with soft touch connectorless probes and application specific measurement needs. The probes provide arobust, ~ E5380A
* Save time making bus- and processor-specific measurements reliable connection between your Agilent logic analyzer and the system E5381A
with application specific analysis probes under test. They are easy to connect and are electrically and mechanically ~ g5382A
unobtrusive, giving you unsurpassed measurement accuracy. E5383A
E5385A
E5387A
E5390A
E5394A
E5396A
E5398A
E5402A
E5404A
b E5405A
) ] ) E5406A
Soft touch connectorless Samtec Mictor Flying lead set
Specifications
Recommended probes for Agilent logic analyzers
Probe type Application Connection to the target system
Flying lead Flexible connection to individual signals Compatible with a wide assortment of accessories to connect to
individual leads, traces, pads and vias
Connector — Mictor Quick connection to many signals in a small footprint Requires 38-pin Mictor connector designed into target system
Connector — Samtec Quick connection to many signals in a small footprint Requires 100-pin Samtec connector designed into target system
Soft touch connectorless  Quick connection to many signals in a small footprint without Requires original (E53XX) or Pro Series (E54XX) soft touch
a connector designed into the target footprint designed into the target system
Probes compatible with 16800 Series portable logic analyzers, and 16910A and 16911A logic analyzer modules (SE = single ended)
General purpose
Probe type Soft touch connectorless probes Samtec probe Mictor probe flying leads
Product E5396A E5404A E5394A E5385A E5346A E5383A 3 L
Channels 17 34 34 34 34 17
16 data, 1 clock 32 data, 2 clock 32 data, 2 clock 32 data, 2 clock 32 data, 2 clock 16 data, 1 clock
Supported signal types  SE clock, SE data SE clock, SE data SE clock, SE data SE clock, SE data SE clock, SE data SE clock, SE data
Maximum data rate >25Gb/s >25Gb/s >25Gb/s 1.5Gb/s Equivalent to the logic Equivalent to the logic

analyzer data rate the analyzer data rate the
probe is attached to  probe is attached to

Minimum signal 500 mV p-p 500 mV p-p 500 mV p-p 500 mV p-p 500 mV p-p 600 mV p-p
amplitude
Input capacitance <0.7 pf <0.7 pf <0.7 pf 1.5 pF 3.0 pF 1.5 pF
Probes compatible with 16962A, 16951B, and 16950B logic analyzer modules (Diff = differential, SE = single ended)
Probe type Soft touch connectorless probes Probe type Samtec probes Mictor General purpose
probe flying leads
Product E5398A E5406A E5390A E5405A E5387A Product E5378A E5379A E5380A E5382A E5381A
E5402A
(low profile)

Channels 17 34 34 17 17 Channels 34 17 34 17 17

16 data, 32 data, 32 data, 16 data, 16 data, 32 data, 16 data, 32 data, 16 data, 16 data,

1 clock 2 clock 2 clock 1 clock 1 clock 2 clock 1 clock 2 clock 1 clock 1 clock
Supported  Diff or Diff or Diff or Diff or Diff or Supported Diff or Diff or SEclock,  Diffor Diff or
signal SE clock, SE clock, SE clock, SE clock, SE clock, signaltypes  SE clock, SEclock, SEdata SE clock,  SE clock,
types SE data SE data SE data Diffor SE  Diffor SE data Diff or SE data Diff or

data SE data SE data SE data

Maximum >25Gb/s >25Gb/s >25Gb/s >25Gb/s >25Gb/s Maximum 15Gb/s 15Gb/s 600Mb/s 15Gb/s 15Gb/s
data rate data rate
Minimum 250 mVp-p 250mVp-p 250mVp-p Viin—Viex  Vimin— Vinax Minimum 250mVp-p Viin—Viax  300mVp-p 250mVp-p Viin— Vinex
signal 200 mV 200 mV signal 200 mV 200 mV
amplitude amplitude
Input <0.7 pf <0.7 pf <0.7 pf <0.7 pf <0.7 pf Input 1.5 pF 1.5 pF 3.0 pF 1.3 pF 0.9 pF
capacitance capacitance

Web Link

www.agilent.com/find/logic_analyzer_probes
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16962A
B4621A
B4622A
B4623A

W263x
Series

W363x
Series

* 2 GT/s state analysis and 2.5 GT/s dual state analysis capture

up to 1867 GT DDR memory traffic and beyond

DDR eye finder and DDR eye scan enable reliable data capture

2 GHz trigger sequencer ensures you don’t miss critical events

* Agilent’s industry first, data burst trigger allows you to trigger
on 8-hit data bursts on every channel

* Up to 125 ps (8 GHz) timing analysis captures up to 400 M of

memory system activity at high resolution

Multiple probing options for your specific DDR memory

configuration

Comprehensive Solutions for DDR2, DDR3, LPDDR & LPDDR2

The Agilent DDR memory solutions provide memory controller designers,
DDR memory designers and system integrators with a comprehensive
tool set to integrate, debug and execute compliance testing on their DDR
based memory sub-systems. Agilent’'s DDR memory solutions include
probing, high-speed acquisition, and measurement tools for data analysis
and signal integrity insight.

Don’t see support for your memory device? As the market leader in DDR
memory measurements, Agilent continues to expand its portfolio of
memory solutions. Contact Agilent for the latest update and customized
solutions.

Multiple, Non-Intrusive Probing Options for Your Specific
DDR Memory Configuration

Agilent provides a variety of probing options, for your DDR based memory
sub-system. The breadth of probing options has been developed to
enable interconnect to the various DDR memory families and physical
implementations. The portfolio includes DIMM and SODIMM interposers,
mid-bus probes and BGA probes.

Repeatable, Reliable Data Acquisition for Complex DDR
Memory Systems

The core of the Agilent DDR memory solutions is the data acquisition
capabilities provided by the 16962A logic analyzer module. The attributes
of the 16962A that make it the ideal data acquisition engine for DDR
applications are:

* 2 GT/s state analysis and 2.5 GT/s dual state analysis capture up to
1867 GT DDR memory traffic and beyond

> DDR eye finder and DDR eye scan enable reliable data capture

* 2 GHz trigger sequencer ensures you don’t miss critical events

* Agilent’s industry first, data burst trigger allows you to trigger on 8-bit
data bursts on every channel

> Upto 125 ps (8 GHz) timing analysis captures up to 400 M of memory
system activity at high resolution

DDR Protocol Measurements and Signal Integrity Insight,
All Through a Single Connection

As the data rates for DDR memory continue to increase, signal integrity
across these wide busses becomes increasingly complex to debug and
validate. The Agilent DDR solutions provide two industry first capabilities
which provide signal integrity insight across all channels with a single
data acquisition.

Qualified eye scan enable users to qualitatively examine eye diagrams
on all data channels for reads or writes to a specific address or bank of
memory.

Burst scan enables users to qualitatively evaluate eye characteristics for
data burst traffic.

Transform Raw DDR Bus Traffic into Memory System
Insight

To accelerate the integration, debug and compliance testing of your
memory sub-system, Agilent provides a family of DDR data analysis tools
including bus decoders, DDR protocol compliance tool, advanced
triggering and performance analysis tools. The Agilent family of DDR
data analysis tools enables memory sub-system development teams to
rapidly transform bus traffic into the insight required to validate
their designs.

Ordering Information

16962A logic analysis module, 68-ch, 2 GHz timing, 2 GT/s state,
4 M depth

B4621A bus decoder for DDR2 and DDR3

B4623A bus decoder for LPDDR1 and LPDDR2

B4622A DDR and LPDDR protocol compliance and analysis tool
W263x Series DDR2 BGA probes

W363x Series DDR3 BGA probes

Contact factory for LPDDRx BGA probing

www.agilent.com/find/16962A
www.agilent.com/find/ddr2bga
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* Select from a comprehensive portfolio of industry standard
FPGAs, ARMP cores, processors and buses
* Display processor mnemonics or bus cycle decode

FPSA Dynamic Probe S¥¥
application supported by
18900/ 68001690680

|

Probe core output

Parallel or USE

PC Board
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P Contral access to
signals via JTAG

JTAG E

Insert mux core
with FPGA design
tools

Quickly Debug Your FPGA and Surrounding System with
X-ray Vision for Your FPGAs
FPGAs play an increasingly important role in your digital designs. The

high level of integration available in today’s FPGAs allows you to use
them in ways that weren’t envisioned just a few years ago.

Gain visibility into the internal activity of your Xilinx and Altera FPGAs.
Access up to 128 internal signals for each pin dedicated to debug

Switch internal probe points in seconds to measure a different set of
internal signals without changing your FPGA design

Leverage the work you did in your design environment. The FPGA
dynamic probe maps internal signal names from your FPGA design
software to the logic analyzer. Automated bus name and signal setup
eliminates mistakes and saves time

Time-correlate internal FPGA and external system activity in order to
solve your toughest debug challenges

Save Time Analyzing Your Unique Design with a Turnkey
Logic Analyzer Setup
Agilent and our partners provide an extensive range of quality tools that

offer non-intrusive, full-speed, real-time analysis to accelerate your
debugging process.

Get Additional Insights Into Your Design with Multiple
Views and Analysis Tools

As the complexity of digital systems increases, you need to analyze and
view data in ways that were previously unavailable in a logic analyzer.
Take advantage of the multiple analysis tools that enable you to rapidly
consolidate large amounts of data into displays that provide rapid insight
into your system'’s behavior.

Logic Analyzers

FPGA, ARM, Processor, Bus and Application Solutions

B v |F et B weat M ceemt W e |
P —

The split source window displays the source code on top and the inverse-
assembled trace below. The two traces are time-correlated and track as you scroll

Debug ARM Cortex ETM and PTM Activity at the Source Level

ARM cores are pervasive in embedded designs. ARM Cortext embedded
trace macrocell (ETM) and program trace macrocell (PTM) support is
essential to overall system visibility, debug and validation.

* Correlate the logic analyzer capture of ARM Cortex ETM/PTM activity
to the high-level source code that produced it

* View raw data or the decoded trace for a specific core in a multiple
core design

* Filter out Wait states to capture more activity
= Supports ARM Cortex A8 ETM and ARM Cortex A9 PTM

Ordering Information

Unless noted otherwise
order Option 010 for perpetual node locked license
order Option 020 for perpetual floating (server) license

FPGA solutions

B4655A FPGA dynamic probe for Xilinx
B4655A-011 perpetual node locked license
B4655A-012 perpetual floating (server) license

E9524A MicroBlaze

B4656A FPGA dynamic Probe for Altera

ARM Cortex decoders
E9528A ARM Cortex ETM decoder
E9529A ARM Cortex PTM decoder

Data viewing and analysis packages

B4601C Serial-to-parallel analysis package

B4602A signal extractor tool

B4606A advanced customization environment — development and
runtime package

B4607A advanced customization environment — runtime package
B4608A remote programming interface (RPI)

B4610A data import tool

B4641A protocol development Kit

Digital vector signal analysis (DVSA)
89601A-200 basic vector signal analysis software
89601A-300 hardware connectivity (includes link to logic analyzers)

Contact Agilent if you do not see support for your specific vendor or

device. A representative can:

* Determine if support is under development

* Recommend third parties that design custom solutions

* Direct you to information or consultants that can help you design a
test solution

www.agilent.com/find/pnbs
www.agilent.com/find/logic-sw-apps
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Overview

Protocol Analyzers and Exercisers

oy oevview

Protocol Testing for High Speed
Serial Busses in Computer,
Embedded Systems, Mobile
Devices and Wireless
Infrastructure

As your design includes multi gigabit serial
interconnect standards, the Agilent family of
modular protocol analyzers/exercisers is the
most effective solution to debug, validate and
optimize semiconductors, software and
systems that use serial protocol standards for
computer, storage, mobile and embedded
systems.

Agilent’s protocol test solutions for each
technology typically consists of both protocol
analyzer application as well as a stimulus
solution, such as a exerciser or traffic
generator. Based on modular, scalable and
multi-user system, Agilent’s protocol test
solutions (part of the digital test console)
combines multi-protocol analysis, traffic
generation, performance and conformance
verification to debug, validate and optimize
your designs using high speed protocol
standards.

Agilent’s protocol solutions includes multiple
technologies, and various applications :

* The protocol analyzer application helps you
transparently record in real-time the traffic
patterns between two devices and easily
visualize the trace information from bit level
to the packet level with the right protocol
decoding capabilities. Additional application
and performance measurements and
advanced triggering capabilities help quickly
identify the root cause of your design
problems

The exercisers or traffic generator
application can stimulate your design with
sophisticated traffic scenarios, and help
accelerate test phases such as functional or
system validation. These applications also
provide sophisticated device emulation
capabilities to recreate complex or large
scale test environments

Compliance test solutions will perform tests
in order to verify and ensure compliance
with specifications defined by the standard
bodies

Agilent’s protocol solutions cover a range of
technologies, including PCI Express for
storage and computing technologies, as well
as support for technologies such as MIPI for
the mobile computing space.

Web Link

www.agilent.com/find/protocol
www.agilent.com/find/pcie
www.agilent.com/find/pcie3
www.agilent.com/find/rdx
www.agilent.com/find/hdmi_analyzer
www.agilent.com/find/ csi
www.agilent.com/find/dsi
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PCle Gen1 (2.5 Gb/s), Gen2 (5.0 Gb/s) and Gen3 (8 Gb/s) Analyzer and Exerciser

Reliable traffic capture from Gen1 through Gen3 speeds

X1 through x16 support on the analyzer with a variety of probing
methods; mid-bus probes, interposer probes, flying leads probes
and more

Thorough link testing using the x1 to x16 LTSSM exerciser to
test the different state transitions including the recovery
sub-state

Use the exerciser/protocol analyzer capabilities in combination
to analyzer root cause of problems with ease
External trigger in/out to synchronize with other devices

U4300A Series PCI Express 3.0 platform

1. PC controller to manage and interact with the system

2. U4002A: digital test console 2-slot chassis

3. U4301A protocol analyzer module controlled via PCle x4 cable link from the
PC controller

4. U4322A soft touch mid-bus probe 3.0

5. U4305A PCle exerciser and LTSSM tester, controlled via USB 2.0

E2960B PCI Express 2.0 platform
1. PC controller to manage and interact with the system. Multiple connection options
for the controller:
100 Mbps Ethernet LAN directly from PC controller to chassis
+ USB to LAN dongle available for USB connectivity to PC
2. Chassis (2 slot or 4 slot available)
3. N5306A protocol analyzer module controlled via LAN or USB 2.0 link from the
PC controller
4. N5316Atest backplane, allows testing of end points without vendor system
5. N5309A exerciser module controlled via LAN or USB 2.0 link from the PC controller
6. Nb315A slot interposer probe

Agilent’s PCI Express Test Solution — Faster Time
to Insight

The U4300A Series for PCI Express 3.0, 2.0 and 1.0

Agilent’s digital test console PCI Express protocol test solution supports
all speeds of PCle, 2.5 GT/s (Gen1), 5.0 GT/s (Gen2) through PCle 8 GT/s
(Gen3). The digital test console is the industry’s most complete test
solution for PCle 3.0, with a PCle analyzer, PCle exerciser and a variety of
probes (including mid-bus and slot interposer probes) utilizing the ESP
(equalizing snoop probe) technology.

PCl Express Protocol Test

Flexible hardware architecture

Agilent’s PCle analyzer combines the accurate probing technology with
a flexible hardware architecture. The analyzer hardware supports all
three generations, PCle 1.0 through PCle 3.0, and supports x1 link width
through x16. Agilent’s protocol analyzers use a modular chassis based
architecture. This gives you additional flexibility, a single x16
configuration can be split up into 2 separate smaller link width test
system, so that you can get the maximum utilization on your equipment
purchases.

Analyzer with industry unique ESP technology for accurate data capture

For any analyzer at PCle 3.0 speeds, the key is how to recover the signal
accurately in different types of platforms and systems. Agilent’s PCle 3.0
analyzer uses Agilent’s unique ESP (equalization snoop probe)
technology, with the ability to tune the equalization algorithm used
according to the type of channel the analyzer is monitoring. This ensures
that the data captured in the analyzer is exactly what is on the wire.
Without this capability, at 8 GT/s, there is a high likelihood of
misrepresentation of the data on the bus, which can lead to wasted
hours, if not days in the validation cycle.

Thorough link testing

The PCle 3.0 exerciser with pre-defined LTSSM test cases can help
validate the complex and hard to test state transitions of DUT's LTSSM.
With the ability to emulate either a root complex or an end point in the
same card, the PCle 3.0 exerciser can help you validate your device
whether it is a server or an add-in card. The emulated personality is
easily switched through a simple software switch.

Aside from the pre-defined LTSSM test cases, the PCle 3.0 exerciser can
be controlled also through an built-in APl interface, which is backward
compatible with Agilent’s PCle 2.0 exerciser. This allows you to leverage
test cases already developed for maximum investment protection.

The E2960B Series for PCI Express 2.0 and 1.0

The E2960B Series for PCle 2.0 (5 Gb/s) provides customers with the
fastest time to insight by providing an integrated suite of analyzer and
exerciser tools. With data capture users can trust on a cost effective
solution, customers can bring their product to market quickly.

E2960B protocol analyzer for PCI Express gives you fast access to
reliable and understandable data

The E2960B protocol analyzer for PCI Express captures the traffic
transactions on a PCI Express link and allows you to analyze it and
troubleshoot problems to find the root cause. The protocol analyzer
provides non-intrusive monitoring of traffic between two PCI Express
devices (either a system talking to an add-in card or the exerciser talking
to an add-in card or system). With its capabilities in analyzing generated
PCI Express traffic, the analyzer is perfectly suited for turn-on and debug
of PCI Express systems and designs.

The analyzer captures and analyzes packets from the physical up to the
transaction layer as well as training sequences and ordered sets. The
analyzer can be configured for all link width (x1 up to x16) and speed
grades (2.5 and b GT/s). Advanced triggering capabilities that reduce the
time needed to detect even difficult to find errors are available on
all solutions.

The analyzer features “per lane LEDs” that give an instantaneous
feedback on the link, lane and speed status (manual and automatic
speed setting), both on the I/0 module as well as the GUI. The “per lane
display” shows data even prior to channel bonding completion including
8b, 10b or K/D symbols. 2 “Trigger-down-the-lane” patterns allow
triggering on ordered sets on selected lanes. An easy-to-use GUI offers
graphical trigger setup, search and filter capabilities to help you
intuitively interpret PCl Express transactions. The context sensitive and
easy flow technologies allow to display data easily understandable but
also very condensed.

The E2960B analyzer offers various different probing options to support
PCI Express 1.0 and 2.0 probing. The probing options include interposer
probing, mid-bus probing, express card and flying leads.
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PCI Express Protocol Test

PCle Gen1 (2.5 Gb/s), Gen2 (5.0 Gb/s) and Gen3 (8 Gb/s) Analyzer and Exerciser (cont.)

E2960B protocol exerciser and jammer for PCI Express lets you test
and validate your system’s performance under varied conditions

With its fully adjustable parameters, the E2960B protocol exerciser lets
you emulate any PCl Express design. Furthermore it is capable to
generate and respond to any PCl Express packet or sequences of
packets. Itis an intelligent /0 communication tool that can react as a
PCl Express end node or root complex. The E2960B exerciser’s
functionality extends far beyond the capabilities of a simple packet
generator. It is tailored to validate corner cases and emulate stress
conditions for components on system boards and add-in cards. The
protocol exerciser is the ideal tool to test and validate x1 up to x16 PCI
Express designs.

The E2960B jammer can be used to reproduce difficult problems reliably
and accurately to determine the root cause problem in real life setups.
The jammer allows you to inject errors into a real system, with any 0S
and any driver and any application. There is ability to test for all
categories of errors, including: correctable, uncorrectable non fatal and
uncorrectable fatal. With the built in sequencer this allows the ability to
inject errors conditionally, to give you the most flexibility in reproducing
very specific errors.

Specifications

U4300A Series PCI Express analyzer specifications

Reliable traffic capture and analysis

Hardware

= Supports 2.5 GT/s (Gen1), 5.0 GT/s (Gen2) and 8.0 GT/s (Gen3)
speeds

* Link width support x1 through x16 lanes

* Large capture buffer, 8 GB for x16 link, or 4 GB per x1, x4 or x8 link

* Probing through Agilent’s unique ESP technology

Industry standard spreadsheet style GUI for effective presentation of

protocol interactions

* Lane view via E2960B software (offline)

* Packet viewer with flexible coloring, color by packet type or direction

* Easy flow columns to better understand the stimulus and response
nature of the protocols

* Transaction viewer grouping all related packets, and metrics for each
transaction via E2690B software (offline)

Simple use and powerful state based triggering

* 4 states supported in trigger sequence

* Triggering on errors such as illegal sync characters, loss of framing,
illegal block, etc

* Triggering on patterns (ordered set patterns, or packet types)

* Internal counters and timers

Family of superior probing solutions to meet your application needs

The protocol analyzer has a full array of probing solutions, including

mid-bus, and slot interposer, from x1 to x16.

* Mid-bus probes are designed with low capacitive loading to minimize
signal distortion

* The slot interposer probe combines outstanding analog repeating
technology with mechanical robustness, to allow probing where
signal integrity is marginal

U4300A Series PCI Express exerciser specifications
Fully validate the DUT (device under test)
* Supports 2.5 GT/s (Gen1), 5.0 GT/s (Gen2) and 8.0 GT/s (Gen3) speeds
* Link width support x1 through x16 lanes
* Standard PCle half size card form factor, to fit into most platforms
* Emulates both root complex and endpoint to allow testing of any type
of DUT for PCI Express 3.0
 Uses the exerciser and test backplane to test the end point without
a system
* Automates testing with the built-in APl interface
Thorough link testing transition of the DUT's LTSSM
* Pre-defined LTSSM tests can help validate complex and hard to
test state
* Detailed reporting to clearly define source of problem for faster debug

E2960B Series PCI Express analyzer specifications

Reliable traffic capture and analysis

System traffic is easy to understand with the x1 to x16 analyzer

= 2.5and 5 Gbh/s PCl Express traffic is reliably captured

* Advanced triggering capabilities reduce the time needed to detect
difficult-to-find errors

* Reliable data capture even exiting LOs, with the industry’s fastest lock
time of 3 to b fast training sequences (typical)

* Itis fast and easy to understand the data through context-sensitive
column analysis with easy flow views

= SR-I0V and MR-10V decodes to support debug and analysis even for
the latest specifications from PCI-SIG®

Full package of post processing features including:

* Flow control credit counting and graphing

* Transaction viewer and transaction metrics

* Real time statistics graphing and post processed performance
statistics

* Traffic overview

Family of superior probing solutions to meet your application needs

The protocol analyzer has a full array of probing solutions, including

mid-bus, slot interposer, and flying lead probes, from x1 to x16

* Mid-bus and flying lead probes are designed with low capacitive
loading to minimize signal distortion

* The slot interposer probe combines outstanding analog repeating
technology with mechanical robustness, to allow probing where
signal integrity is marginal

* Low profile mid-bus probe for access in blade server environments

E2960B Series PCI Express exerciser specifications

Fully validate the DUT (device under test)

= Emulates both root complex and endpoint to allow testing of any type
of DUT for PCI Express 2.0

= Uses the exerciser and test backplane to test the end point without a
system

* Automates testing with the built-in APl interface

The jammer:

* Validate the DUT and software under extreme conditions by creating
corner cases and injecting inline errors

* Inject errors into a real system with any 0S and any driver and any
application

* Easy to setup, the jammer is transparent to the PCI Express hierarchy.
Justinsert it into a working system, and start testing

Thorough link testing transition of the DUT's LTSSM

* Pre-defined LTSSM tests can help validate complex and hard to test state

* Easily validate new additions to the 2.0 specifications, including
dynamic lane width changes, and link negotiations

Compliance testing

* Over 170 compliance test scripts (as defined by the PCI-SIG) quickly
test for compliance to the PCI Express 2.0 specifications at the
transaction, data link layers, as well as in the configuration space

 The exerciser has an easy-to-use GUI; a single click to run all tests, or
subsection of test cases

* Precise reports to clearly identify pass, fail, and warning results

Ordering Information

LTSSM exerciser sample configuration

Test cards

U4305A-E16 exerciser board x16 for PCle 8 GT/s
U4305A-EX3 exerciser software license
Software

U4305A-LT3 LTSSM software license

Analyzer sample configuration

Chassis

U4002A digital test console two-slot chassis
U4002A-EXP PCI Express cable to Express card adapter for laptop
connections

U4002A-2MC PCle cable (2.0 m)

Test blades

U4301A analyzer blade hardware

U4301A-A08 analyzer linkwidth x8

Software

U4301A-ANS3 analyzer software license for PCle 8 GT/s
Probes

U4321A-A08 slot interposer 3.0 for PCle 8 GT/s x8

www.agilent.com/find/pcie3
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* Independently validate your DigRF based BB-IC and RF-IC

* Rapidly deploy DigRF based designs using Agilent’s integrated
and cross-correlated logic analysis and RF tools

* Getinsight from bit level to 1Q modulated RF signals

* Get the greatest confidence on your mobile handset design from
turn-on through integration

DigRF v3 analysis & stimulus

RDX — DigRF v4 analysis & exerciser

DigRF v3 Protocol Test Solution

The N4850A digital acquisition probe and N4860A digital stimulus probe
operate in conjunction with 16800 and 16900 Series logic analyzers. The
probes provide digital acquisition and serial stimulus capabilities
required for DigRF v3 based IC evaluation and integration.

The integration of DigRF v3 logic analysis tools with the Agilent RF
portfolio provides cross-domain solutions that will help you rapidly
deploy your DigRF v3-based designs.

RDX — DigRF v4 Protocol Test Solution

The ultimate solution for DigRF testing and characterization, the RDX
platform provides a single test environment that helps you validate
DigRF v4 protocols under real world conditions. With powerful emulation
software and protocol-specific hardware test cards, you can quickly
explore a broad range of test cases. The included protocol generation
and analysis software interoperates with the industry-leading Agilent
signal studio software and 89600 VSA analysis software to enable RF
physical domain stimulus and analysis across an RF-IC chip.

DigRF Protocol Test Solutions
DigRF v3 and DigRF v4 Test Solutions

The N5343A exerciser module provides serial stimulus capabilities
required for DigRF v3 or v4 based IC evaluation and characterization. A
single module combines stimulus and capture capabilities to generate
configurable control and data traffic and observe the response from the
device under test. It allows engineers to work in the domain (digital or
RF) of their choice to quickly characterize the DUT s digital and wireless
behavior. It operates in conjunction with Agilent vector signal generation
and analysis software.

The N5344A analysis module transparently monitors DigRF v4 bus
activity, helping digital and RF engineers integrate and troubleshoot
devices incorporating the DigRF digital serial bus across a wide variety of
over the air standards. The analyzer module allows engineers to work in
the domain (digital or RF) of their choice to quickly characterize the
DUT s digital and wireless behavior. It operates in conjunction with
Agilent vector signal analysis software.

Specifications

N4850A/N4860A DigRF v3 digital acquisition and stimulus probe key

specifications

State analysis for DigRF v3 — compliant devices

* Maximum acquisition speed: 312 Mbps

* Voltage level support: 1.8 VLVDD, 1.2V LVDS, SLVDS

* SysClk speed support: 19.2 MHz, 26.0 MHz, 38.4 MHz

* Over air standard support: 2.5G and 3GPP (e.g. GSM, EDGE, CDMA,
CDMA-2k, W-CDMA)

Monitor device and system operation

* Simultaneously acquires Tx/Rx bidirectional traffic

* Tracks changes across all speed modes —sleep, low power and
high speed

* Displays data and control packets at the protocol level

* Triggers on protocol-specific packets, specific bits within a packet,
and protocol violations

Additional capabilities

* LEDs show DigRF v3 bus status and error conditions

* Identifies invalid sync words

* Supports up to 2048 bits for user-defined payload

* Extracts and transfers digital 1Q for analysis with 89601A VSA
software

RDX (Radio Cross Domain) DigRF v4 analyzer and exerciser key

specifications

Exerciser N5343A key specifications

* Support DigRF v3 and DigRF v4 bus specifications

* Support speeds up to 3 Gb/s, with single or multi-lane configuration

* Integrated stimulus and capture capabilities on a single module

Exerciser features and operation

* Provides digital stimulus for DigRF v3 or v4 based RF-IC and BB-IC

* Smart stimulus with protocol state machine emulation

* Customize header, payload and frame sequence generation

* Converts raw 1Q and control information to DigRF v3 and v4 compliant
packets

Analyzer N5344A key specifications

* Support DigRF v4 bus specifications

* Support speed up to 3 Gb/s, with single or multi-lane configuration

* Full protocol decoding capabilities

* Extracts and transfers digital |Q for analysis with 89601A VSA
software

Analyzer features and operation

* Simultaneously acquires Tx/Rx bidirectional traffic

* Tracks changes across all speed modes — sleep, slow power, and
high speed

* Displays data and control packets at the protocol level

* Triggers on protocol-specific packets, specific bits within a packet,
and protocol violations
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DigRF Protocol Test Solutions
DigRF v3 and DigRF v4 Test Solutions (cont.)

Ordering Information

DigRF v3 configuration guide
To configure a complete DigRF v3 digital acquisition and stimulus
system, you will need to order or have the following items:

\ Pattern generator cables

(1) N4860A probe, SMA cables
required for target connection

(J

Q
==
0

i
—0

@ Logic analyzer

DigRF v3 digital acquisition and stimulus system

Probes between the N4850A and the...

5. Logic analyzer (Two Samtec
probes per N4850A — one for

4. Device under test (One of
the following for each

3. Logic analyzer with
48-channel pattern

1. DigRF v3 probes' 2. Method to create 1Q data

(One each per Tx/Rx pair)

generator’ N4850A) Tx and one for Rx. Select
probe that is compatible
with your logic analyzer)
N4860A 312 Mbps « Signal Studio 16800 Series portables + E5381A differential flying « E5385A for logic analyzers
digital stimulus probe « ADS * 16822A—68 ch lead probe with a 40-pin cable
+ N4860A-040: Set of four « Convert captured logic + 16823A—-102ch + E5405A differential pro series  connection (16822A, 16823A,
40 inch SMA cables analyzer trace to stimulus soft touch probe 16910/11A)
* Custom programmatic 16900 Series modular + E5387A differential soft « E5378A for logic analyzers

N4850A 312 Mbps digital

acquisition probe

+ -010 for node-locked license

+ -020 for floating (server)
license

generation

mainframe with at least one

each of the following:

« 16900 Series module(s)

* 16720A pattern generator
module

touch probe
E5379A differential Samtec

with a 90-pin cable
connection (1695X modules)

' N4860A digital stimulus probe requires an N4850A digital acquisition probe to operate
2 Compatible with 16800 or 16900 Series logic analyzers with 68 channels or more. Diversity mode requires use of a 16900 modular system with one 68-channel (or more) logic analyzer module for

each Tx/Rx pair

DigRF v4 configuration guide
Chassis

N5302A 2-slot, 2U high chassis
N5304A 4-slot, 2U high chassis

Test cards

N5343A DigRF exerciser module
N5343A-V3E DigRF v3 stimulus license
N5343A-V3A DigRF v3 capture license
N5343A-VAE DigRF v4 stimulus license
N5343A-V4A DigRF v4 capture license

N5344A DigRF analyzer module
N5344A-V4A DigRF v4 capture license

Probes
N5345A soft touch mid bus probe
N5346A flying leads

www.agilent.com/find/RDX


http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1453543&nid=-34347.0.00&id=1453543&cmpid=26888

HDMI Protocol Compliance Test

N5998A HDMI Protocol / Audio / Video Analyzer and Generator JKE]

* Enables user-controlled execution of individual or multiple Specifications N5998A
HDMI protocol/audio/video compliance tests General characteristics

* Captures up to 4 GB of HDMI data for protocol analysis * Power requirements

* Processes captured HDMI data with frame details (e.g. number - 100—-240 V~
of packets in the frame, specific packet types, video data - 300 VA max
periods, etc.) - 50/60 Hz

* TMDS clock output: 3.3V LVTTL

* Memory analyzer: 4 GB

* HDMI (input and output): Type A receptacle
* PC controller: USB 2.0

* TMDS clock output: BNC

* Generates HDMI protocol and audio patterns, including deep
color patterns
* Provides 3D generation and analysis
* Includes extended colorimetry and content type support
* Supports deep color 30-bit, 36-bit and 48-bit
Ordering Information
N5998A HDMI 1.3 protocol/audio/video analyzer and generator

N5998U-R14 software license upgrade for HDMI 1.4
N5998U-DBG software license for debug exporter

www.agilent.com/find/hdmi_analyzer

N5998A HDMI protocol /audio/video analyzer and generator

The N5998A is the reference high-speed
* protocol analyzer
* video timing analyzer

* video picture analyzer

* audio timing analyzer 3 [

* audio/video protocol generator

for HDMI compliance tests required by the compliance test specification
(CTS 1.4a). The global HDMI authorized test centers (ATCs) rely on the
N5998A.

The N5998A HDMI 1.4a protocol/audio/video analyzer and generator is
controlled by HDMI analysis software running on an external PC. The
HDMI analysis software is part of the N5998A.

Protocol Generator

The N5998A HDMI protocol generator provides patterns required for the
sink tests 8-16, 8-21, 8-23, 8-29, 8-31 and, in conjunction with the
Agilent TMDS signal generator E4887A, for test 8-25.

Protocol Analyzer

The N5998A’s protocol analyzer supports the HDMI compliance tests
7-16 through 7-37, with the exception of tests 7-20, 7-21, 7-22 and
7-39. The protocol analyzer captures up to 4 GB of data.

The N5998A protocol analyzer provides user-controlled execution of
individual or multiple protocol/audio/video compliance tests, with clear
indication of pass/fail results.

Enhanced Debug Capabilities

With the N5998U-DBG Option, you can import the captured data into the
Agilent logic analyzer software for deeper analysis.


http://www.home.agilent.com/agilent/product.jspx?cc=US&lc=eng&ckey=1143984&nid=-536902450.687229.00&id=1143984&cmpid=26888
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D-PHY Protocol Test

CSI & DSI Stimulus and Analysis

Analysis

* 1to 4 lanes support

* Support for both low power and higher speed, and dynamic
tracking of the change in modes

* Track bus mode changes and bi-directional communication

* Image extractor provides bitmap viewing from trace

* Trigger on protocol-specific packets, specific bits within a
packet and protocol violations

* Protocol support : DSI (display serial interface), CSI-2 (camera
serial interface)

Stimulus
* Deterministic D-PHY, DSI and CSI-2 pattern generation

* Configurable traffic can be generated from the user interface or
from CSV files

* Timing control of MIPI D-PHY link layer events
* Bitlevel to picture level stimulus generation

MIPI D-PHY stimulus and analysis probes

The N4851B MIPI D-PHY acquisition probe and N4861B MIPI D-PHY
stimulus probe enable users to perform real-time digital serial analysis
and generate real-time digital serial stimulus of the MIPI D-PHY
interface.

Both probes support the CSI-2 (camera serial interface) and DSI (display
serial interface), enabling users to comprehensively characterize the
behavior of controllers as well as display or camera devices.

The Agilent Technologies N4851B acquisition probe and the N4861B
stimulus probe operate in conjunction with Agilent 16800 and 16900
Series logic analyzers to provide the digital serial stimulus and
acquisition capabilities required to independently debug and test MIPI
D-PHY components, or integrate MIPI D-PHY based mobile designs.

Specifications

N4851B MIPI D-PHY 4 lanes digital acquisition probe key

specifications

State analysis for MIPI D-PHY compliant devices

* Maximum acquisition speed: 950 Mbps

* 1to 4 lanes support

* Voltage level support: low power and high speed voltage

* Protocol support: DSI (display serial interface), CSI-2 (camera serial
interface)

Monitor device and system operation

* Real-time acquisition of MIPI D-PHY traffic with hierarchical trace
displaying capabilities

* Tracks bus mode changes and bi-directional communication

* Image extractor provides bitmap viewing from trace

* Triggers on protocol-specific packets, specific bits within a packet,
and protocol violations

Additional capabilities

* LEDs show MIPI D-PHY bus status and error conditions

* Multiple probing solutions, including flying leads and soft touch

* Customize MIPI D-PHY protocol decoding with B4641A protocol
development kit

N4861B MIPI D-PHY 3 lanes digital stimulus probe key specifications
MIPI D-PHY compliant digital stimulus
* Maximum stimulus speed: 1 Gbps
* Up to 3 lanes stimulus
* Low power and high speed modes support
* Voltage level support: adjustable low power and high speed voltages
Stimulus probes features
* Deterministic D-PHY, DSI, and CSI-2 pattern generation
* Configurable traffic can be generated from the interface of from
CSV files
* Timing control of MIPI D-PHY link layer events
* Captured logic analyzer trace converted to digital stimulus
Methods for creating stimulus
 Custom programming package
* Bitlevel to picture level stimulus generation
* Captured logic analyzer trace converted to digital stimulus



Ordering Information
Analysis and stimulus solution

D-PHY Protocol Test

CSI & DSI Stimulus and Analysis (cont.)

To co