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February, 1991

We live in a world of change. In the last few years we've seen enemies become allies, once
impenetrable boundaries crumble and the cold war come to an end.

As a member of the high technology community, we're accustomed to change. Technologies
change. Markets change. Products change. Even so, at Tektronix, a key part of our foundation
remains the same. Our Values, including our Commitment to our customers, have never changed.
We continue providing you solutions to help you do your job better, easier and more cost
effectively.

On the cover of this 1991 Tektronix Product Catalog is the Tek logo. It's based on the cathode ray
tube, a technology we modified, enhanced and continue using in our products even today. It is the
graphic symbol, developed 45 years ago, which continues to represent Tektronix' Commitment to

Excellence.

Over the years, our markets have broadened and our products have become far more complex. But
our commitment to you, our customers, remains the same. We continue providing you unexcelled
products and services limited only by the state of the art.

Even in this world of change, some things remain the same. At Tektronix, our foundation — our
values — have not changed. We maintain our Commitment To Excellence.

Sincerely,

Sy A e

Stephen D. Kerman, V.P.
World Wide Marketing, Sales & Service
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AA 501A
AA 5001
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AFG 5501
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AM 502
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CDC250
CDM250
CFC250
CFG250
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CG 5011
CMC250
ColorQuick
CPS250
CSA 404
CSA 803
CSA 907
CcT-1
CcT-2
CcT-3
CcT-4

c1
C1002R
C2240
c2241
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C-308
c-53
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DAS9232
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DAS9254
DAS9256
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T e R S L 359
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FUNCHON GENEIALON ............coovorrinrirresirereissscseserissssesessiscssnsenes 246
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High Performance Processor Support ..... ..136
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....218,222, 223
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Digital Multimeter ..................... 212,214,215

..212,214, 215
..212,216, 217

Programmable Digital Multimeter ...
Programmable Digital Multimeter ...

Digital MUIMELET ..........coovevvrrevinriniensiesieninesisnisicsanes 212,216, 217
RNOURUPTOSCNBEL ..ccvvcrrstosresmmenovismugss risenssystovisnsetinyistoioss hgssefiaids 223
Digitizing Signal Analyzer .. ....40
DCS Frame Store Board .................ccoevnews ..130
C1001/2/2R Power Supply/Video Interface . ..130
VB0 MONION ..o mcassrivereimmasssrsisposin ..130
EMI Proqualiication SORWAN  ......s..ousesssnmmivsismaos 174
See LTS 2000

Test Development SOWATE ..............ovcvvecvvereecrrrersererii e sseeesinees 263
2 MHz Function Generalor ..................... ... 199, 205
Programmable 20 MHz Function Generator .

11 MHz Function Generator ....................

3IMHZ FUNCHOR BONOTBION «.vis:isvsovssssmimosmsamsiessssmssssossmiissss

40 MHz Function Generators
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Color Plotter ..............
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Irradiance Probe........
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LED Probe .................

llluminance Probe .
IANTE PIODB o s b et S sLaaves

1° Luminance Probe
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Lab Instrument Cart........ .. 307
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Workstation ...... ..309
Workstation .. ..309
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LabWindows™
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P6119

P6122
P6125
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P6131
P6133
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Mobile Workstation .................c.o.ccceoee.
Concepts of Logic Analysis Workbook =
Programming Environment ................. ...265
Microprocessor Workbook .....
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ASIC Verification System .............. "
ASIC Verification System ...........
ASIC Verification System .......
ASIC Verification System ...............
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Optical IMPUISE GBRBIALON .......ciruisssmmsismssmmssssssmmmsnsisssnsmissssssinsonsss 290
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Remote Display SOfWATE .............ccoo.orveerinirrrieriesisesereceessssseens 353

Pulse/Function Generator ...
Pulse/Function Generator .......

... 199, 201, 202, 206
...199, 201, 202, 206

s T APl O SRt U Sl e e B . 284
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el ST R e oA e o PR el ol N W 284
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Calibration GENBIALON ..............c.cevermrireiresireereesesissssesseesseeesseesssnns 240
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Current Probe..............
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250 MHz, 10X Probe .
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100 MHz, 10X Probe....... ..322

100 MHz, 10X Probe............... W V.24
200 MHz, 5X Counter Probe .. ..315
250 MHz, 10X Probe.......... 322

300 MHz, 10X Probe ...... ..322
150 MHz, 10X Probe .
WK PIODE. .5 vesscosris
10X Differential Probe Pair .................ccoovvvvvecrriiesiiecsiiissisicssssinns 327
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RTD 720
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R5113
R5440
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SC 502
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SO0 MIMZ. TORIPTODE cicovccivssiisssvans s maisrsaio it sihintos e stbmsmosretin 322
400 MHz, 10X Probe .... B
10X Probe ................ .. 322
50 MHz, 10X Probe....... s R
9 GHz, High BW, Low Z 321,323
R A T e S e S S RN DTN | 321,323
FETPIODG -t stipisisis e ot o pee st st st 320, 323
O T L L e [ 320, 323
TGHEZ, ACTIVE PIODB. .......ooviresbimiuorsibnestiemmitmstossssborsissdasoesseapsinsss 320, 323
VGHT, T PIOD v svosionts st prestrisisaers oot st abnasns 320,323
Iy T AL s T SO e o 0 RE DU 320, 323
1.5 GHz, 10X Probe.......... o R R s W 320, 323
Current Probe (see A6302)

Current Probe (see A6303)

Word RECOQNIZEr PrODE.............co.vveveieereieeeice e 329
Word Recognizer Probe...... .. 329
1XRF Probe.................. s O1
Data Acquisition Probe . ... 342
Data Acquisition Probe...... ... 342
Data Acquisition Probe...... ... 342
Data Acquisition Probe...... . 342
Data ACQUISItION PIODE .............ovvvrrreeiinirncrerieniaesssssessssenssssenenes 342
Data Acquisition Probe . 342
DA ACOUISIHION PIODB......c.ivussivesssisesssisssssisvanprmsiysssssstismmisisiiginn 342
Data Acquisition Probe .. , 343
Data Acquisition Probe....... ...151,343
Data Acquisition Probe . , 343

750 MHz, Microprobe ....... v 319
1 GHz, Microprobe ......... ..

300 MHz, Spring Contact Fixtured Probe ...
300 MHz, Spring Contact Fixtured Probe ....
250 MHz, Spring Contact Fixtured Probe ...
250 MHz, Spring Contact Fixtured Probe ...
) [0 e MR S B, S
Temperature Probe ...
Temperature Probe ................
Optical-Electrical Converter ...
Optical-Electrical Converter ...
Optical-Electrical Converter ...
Optical-Electrical Converter ...

Optical-ElBctriCal CONVEIEN ..............ccevumsenmmrerssssnssasmessessssnssssssssssssss 287
SnalRPIRR OB o i oot s smisatesneisssicsons hnidates 287
Operator's Training Package .. 89, 274
Down Converter ................ ... 186
Down Converter ... ... 186
Color Screen Printer ... ... 364
MaCintosh Il COPIOCESSON ............cvvereerreremeerersseesensessnsssseesssssesssnens 368
Remote Site Monitoring Software ...............cccoocvervviccrnnnnen. PRI
EIA-RS-232 Interfaced Instrument SyStem ...............ccoorvcvrercivrennrenns 192
Programmable Waveform Digitizer ........ s 110
Fast TransIe DHOIZEE . ..coccccoosensiecmsnmmisnsiomismimiisssermsssissiimmsstsd 115
Six Wide Mainframe ..... 242, 243
2 MHZ OSCIlIOSCOPE ......cvvveoeveeereresiessissssiesesssssessessssssssessssessnsssns 74

2 MHz Storage Oscilloscope

2 MHz Storage Oscilloscope ..... .74
50 MHz Oscilloscope ................ 12
50 MHz Storage Oscilloscope ................ 12
100 MHz General Purpose Oscilloscope .68
100 MHz CRT-Storage OSCIllOSCOPE .............evvvurerereeeiircresrrnirisennene 68
400 MHz Dual-Beam OSCIllOSCOPE...............cvvvvememieerriisniriisenseriesinnns 65
Resonators, Oscillators, Filters....... ... 369
OPHCA COMVBIIEE ....vovconinecrmmsmemmsssssssnmmssreensesonsessosmasssssaianmsscssssosapent 288
5 MHz OscillosCope .................. 226, 228
15 MHz Dual Trace 0SCIllOSCOPE .............covvvvemrcorrernnirirenisssnnenes 226, 228
10 MHz Dual Trace Storage Oscilloscope ... AL ST, 226, 227
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SC 504
SCD1000
SCDS5000
SD-14
SD-20
SD-22
SD-24
SD-26
$D-30
$D-32
SD-42
SD-46
$D-51
SF4208
$GS100
SGS310
SGS410
SGs421
SG6S425
SGS431
SGS610
SGS620
SGS630
SGS635
$G6S625
$GS9000
SG 5010
$G 502
$G 503
SG 5030
SG 504
$G 505
SiU 800
$15010
SMCK1
Smcs
SMC14
SMC16
SMC20
SMC24
SMGK51
SMGKS52
SMGS50
SMOK1
SMQ20
SMaz28
SMa44
SMas2
SMQ68
SMas4
SM-11
SOFTWARE
S2MG100
S3FG130
S3FGI10
S3FG912
S3FT100
S3FT110
S3FT200
S3FT300
S26EMO00
S26RF00
S26RMO00
$26RMO1
S26UT00

80 MHz Dual Trace Oscilloscope AR . o
Ultra High Speed Transient Digitizer .......................

Ultra High Speed Transient Digitizer
High Impedance Probe Sampler ....... oo
Loopthrough Sampling Head ................ccoooooevivionrnniec
Low Noise Sampling Head
TDR Sampling Head ........................
Sampling Head ......
Sampling Head
Sampling Head....................
Optical-Electrical Converter .... 238
Optical-Electrical CONVEMET ............coooovvecrcrrvrrriereirensresnesennenns 48,
a0 [ gy N R S N R Tt
Shop Floor Graphics Terminal

SGACArd ..o
Stereoscopic Modulator Kit ...............
Stereoscopic Modulator Kit .....................

Color Stereoscopic 3D DiSPIAYS .............owvvvermmmmrierensissesnmsisisenns . 365
Color Stereo 3D Display SyStem ..........ccccccomvvrvimirivmsnirensironennns s 00
Color Stereo 3D Display.................. inesnis 30D
Stereoscopic Modulator Kit ............ ...365
Color Stereoscopic 3D Displays . ... 365
Color Stereo 3D Display ......... ...365
Color Stereo 3D DiSPlay ...............ocvecmmeerecrerieeerecciresiecresseceessis 365
Color Stereoscopic 3D DiSplays...............covvveevmmuecereereresrecessrresenee 365

Graphic Subroutine Library ... .
Programmable Low Distortion Oscillator
OSCIIION .. vvsessissastssensonsermammsnssssarsssprsssons
250 MHz Leveled Sine-Wave Generator .......................

Programmable Leveled Sine-Wave Generator .................ccc.............. 238
1 GHz Leveled Sine-Wave GENerator ...........c.....coovvvorvveerrcericnrisneninee 239
Low Distortion Oscillator .....................
Static Isolation Unit
Programmable Scanner .
SOIC TIPS -wcesisesmmmmasosis s
SIHCICHDS! it
S0IC Clips
SOIC Clips
S0IC Clips ...
S0IC Clips ...
SMT K|IDChIDW' Pkg
SMT KlipChip™ PKg .....
SMT KlipChip™ Pkg .....
PLCC Quad Kits ........
PLCC Quad Kits ...
PLCC Quad Kits ....
PLCC Quad Kits ............
PLCC QuadKits .....................
PLCC Quad Kits ...
PLCC Quad Kits ..
Multichannel Umt ..................................................................

Enhanced Frequency Measurements ....................ccocvvvereerrvemernnsnninne 185
SPD Signal Processing & Display ...
LabWindows Standard Package ..........

LabWindows Advanced Analysis Library .. ...265
TekTMS Interactive Procedure Generator ....................co..coovveuenrennen. 261
Run Time Code GENErator ...............ccooocmvvveevieionrrenrisiossecsssieninns 261
TekTMS VXI Instrument LIDrary .............cccoovvvvvcrmmrviniecmmniisnsrsirsnnnn 261
TekTMS GPIB Instrument Library ...........c.cccooovcvnimiimnncsecnisiensinns 261
EMI Prequalification Software ......... 174

GRASE. pme i o b 174
RSM Host-Site Modulg ...... 174
RSM Remote-Site Module ..
2782 Utility SOMWAIE ...........ooooverrreeiiecriineieeiesissseessesississcessenns 174

$26UT10
$375101
$37J102
§37J103
$37UD01
S37UTO
S41SAVE
$417T881
$42P301
$42P302
$42P311
S43R101
$45F030
S47H211
$47P107
$47P108
$47P110
$47P305
$48P104
$48P105
$48P401
$58DC01
S7TSWVWR
SPD
SPG-1000
TAS
TDC1
TDC2
TekMAP
TekSPANS
TekTMS
TekWAVES
Teleservicing
TFP2
TFS 2020
TG 501A
TMA802
TMP9210
TMP9215
TMP9220
TMP9225
TMP9230
TMP9310
TMP9315
TMP9320
TMP9325
TMP9330
TMP9610
TMP9612
TMP9615
TMP9617
TMP9620
TMP9625
TM 5003
TM 5006A
TM501A
TM 502A
T™ 5038
T™M 504
TM 506A
TM 515
TPG 625
TR 503
TSA 8140
TSD42

Color identifies NEW products.
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R S D e litistri e eririsatsiniscisinsacsiamms 355
2410 DITS (ANSI) ............ ....355
2410 DITS (CCITT & ANSI)... e 000
DSO Program Develop. Sys. .............. ....269
2402A TekMATE DSO Utilities App. PKQ. ........corvvvvverrrvcenrenrennrnneanee 269
WaveSaver 2200 Series DSO SUpPOMt ...........ooovvvveeirniviisiiniersessninee 270
TeleServicing Support 2200 Series DSO ...270
ASYST Scientific (Opt. 01) ......covvvvvve ... 266
ASYST, 7000-Series Driver (Opt. 01) . ... 266
ASYSTANT GPIB Acq. & Analysis....... ... 266
1230/PC RS232 Applic. SOWAIME.............cocooerevererrerienrrcerssivissinnes 155
EZ-TEST Test Development SORWAIE ................ccoouvemmicerirnnirnnnnnens 263
11400 Series/HP Series 200/300 Time & Amplitude .. ... 268
i-Pattern SOMWArE............cccc.cerrrvenmrirnnenrenressssirennns ... 267
11000 Series DSO IBM PC Utility (Opt. 01) ...268
Template/Waveform Processing Program .. .1
ASYST, 11400-Series Driver (Opt. 01) ......coovvvvrrrenircriecnieieniiccens 266
B TOA Y SOIWEIE L . L st msssesierss e st anes 250
K7L UE ) — e 20
370A Device Test Software ...250

DCS01/DX01 Software ......................

Waveform Creation & Editing Software .. e 262
Signal Processing Display SOftWare ...............ccccccvvvuericerieermverirenninne 264
LB T e O N e RO 350

Technical Assistance Services ...
Tunable Down Converter .......
Tunable Down Converter .......

Time and Amplitude Software ....268
S L L e S AW B DN A S 174

Test Management System SORWATE .............cco.rvvermevemerrcererrercnrenns 261
ASIC Test Development Software ............... .

Integrated Teleservicing Support Software .
FIDBIVABIBT .........cconesasiososirsssessinsenisssosseton ...345
FiberScout Fault Finder
Time Mark Generator ...

Media Analyzer ........ .. 347
IICTOMAVE PIODE &t e aiittrimsiisssiissiessiisimsamsssssimoixasmmniin 53
IMICTOWEYE PTODB ........oc0umseescsnmsinsmmmsrnsssnisssonsossissssnssorssassonssissossisssonsoss 53
NMICTOWRVBTYONE ...o.ch., Lo i snsssuoisdeosissasansmstopsiontesmseesessivmpesssdons 53
MICTOWAYE PIODR ..o niiniissimutissrnesssipiosssasinmsiissviiine 53
Microwave Probe ..... D3
Microwave Probe ..... 93
Microwave Probe ..... =03
Microwave Probe ..... +93
Microwave Probe ..... .53
Microwave Probe ..... #03
Microwave Probe ..... 03
Microwave Probe ... .53
Microwave Probe ... 03
Microwave Probe ..... ]
Microwave Probe ..... 53
(e S R S s S e b 53
Three-Wide Mainframe . ....242
Six-Wide Mainframe .... ... 242
One-Wide Mainframe ... 242,243
TO=VI00 RRAIIEBIIO oo i st sseesss ssamessdissidis shsass 242,243
Three-Wide Mainframe ............c.ccocooevereriemonmenenesisiniesissienas 242,243
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NEW PRODUCTS
OSCILLOSCOPES

DSA 601A/
DSA 602A

DIGITIZING SIGNAL
ANALYZERS
» 2 GSample/s Sampling Rate
» 8-bit Vertical Resolution
* 1 GHz System Bandwidth
e Live FFT
* Histograms
* Built-in Disk Drive

11801A

DIGITAL SAMPLING
0SCILLOSCOPE

» 10 femtosecond Equivalent-
Time Sampling Interval

» Modular Architecture-up to
136 Channels

* “Real-Time" Feel for
Waveform Control

« Statistical Measurements

* TDR Capability

SD-14

SAMPLING HEAD
* 100 K2, 0.25 pF Typical
e 7'V p-p Dynamic Range
» 2.5 GHz Bandwidth
* ECL, CMOS and GaAs Device
Characterization

SD-30

SAMPLING HEAD
* 40 GHz Bandwidth
« Single Channel

SD-32

SAMPLING HEAD
_ - » 50 GHz Bandwidth
- « Single Channel
SD-14 High Impedance Probe Sampler—see SD-32, SD-30, Sampling Heads—see page 48. « High Bandwidth
page 48. Communications and
Microwave Applications

7623B/R7623B

CRT STORAGE OSCILLOSCOPE

« Able to Capture and Store
Transients and Low
Repetition Rate Signals

1000 cmAus Stored Writing
Speed

» Multimode Storage

i‘ﬁu&;‘ i i it R i il
11801A Digital Sampling Oscilloscope-see
page 46.




4 NEW PRODUCTS
ol OSCILLOSCOPES

CSA 404

COMMUNICATION SIGNAL
ANALYZER

* Optical-to-Electrical (O/E)
Capability

« Direct Jitter and Noise
Measurements

* Automatic Measurements on
Eye-Diagrams

11403A

DIGITIZING OSCILLOSCOPE
« Color Display : ‘
* 1 GHz Bandwidth S— — . E
* Built-in Pass/Fail Testing CSA 404 Communications Signal Analyzer-see 11403A Digitizing Oscilloscope—see page 54.
« 10-bit Vertical Resolution, 14- page 44.
bits with Averaging
* Built-in FFT Display and
Measurements

11A16

CURRENT AMPLIFIER
» Two Channels
. 5T0 MHz Bandwidth at Probe
p

* Full Use of all 11000 Series
Measurements

* Fully Compatible with all
11000 Series and DSA
Mainframes

11T5H

MULTI-STANDARD VIDEO
TRIGGER
* Trigger on Individual Lines-Up o Sl e el IR B e L ‘
to 1280 Lines/Frame 11A16 Current Amplifier— 11T5H Video Trigger-see 11A34V Video Amplifier-see

» Compatible with All Major TV , 6
Standards—Including HDTV or PAFE 63 page 63. page 61.

* Fully Programmable via GPIB
* Operates with 11A34V High
Bandwidth Video Amp

11A34V

HIGH BANDWIDTH VIDEO
AMPLIFIER

* Four 300 MHz Channels

* 75Q/1 MQ Switchable Input
émpedance

* Companion Amplifier for ; ; i1 .
11 75H Multi-Standard Video SIU 800 Static Isolation Unit-see page 50
Trigger

SIU 800

STATIC ISOLATION UNIT
* Use for TDR Circuit Board Test
& Cable Test
» 40 ps Reflected RiseTime/
< 80mp Reflection Coefficient
» Manual or Program Control




NEW PRODUCTS
OSCILLOSCOPES

o ]

2439 Digitizing Oscilloscope-see page 87.

page 96.

2252 Dual Time Base Oscilloscope-see
page 126.

2221A Digital Plus Analog Oscilloscope—see

2402A TekMate Instrument Controller-see
page 92.

2214 Digital Plus Analog Oscilloscope—see
page 100.

222PS Handheld Oscilloscope-see page 112.

2439

DIGITIZING OSCILLOSCOPE

* 500 MS/s Digitizing

» 300 MHz Bandwidth (200 MHz
Single-shot)

» 8-Bit Vertical Resolution

* 0.0015% Crystal-Controlled
Time Base

2402A

TEKMATE™ INSTRUMENT
CONTROLLER

* Full Performance IBM®-
Compatible GPIB Controller

 Environmentally Rugged,
Compact in Size

* Instrument Extension for 2400
Series DSQO’s

* Powerful DSO Utility Software

2221A

DIGITAL PLUS ANALOG
0SCILLOSCOPE
* 100 MHz Analog and Digital
Storage Bandwidth
» 100 MS/s Per Channel
Sampling Rate
» 10 ns Glitch Capture, Any
Sweep Speed

2214

DIGITAL PLUS ANALOG
OSCILLOSCOPE
» 20 MHz Analog Bandwidth
* 16 MS/s Per Channel
Concurrent Sampling
» 16K Per Channel Records
* Hardcopy Out Interface

2252

DUAL TIME BASE
0SCILLOSCOPE
» 100 MHz, Four Channels
« Voltmeter with Smart Cursors
* Fully-Automated GPIB
(Standard)

222PS

BATTERY OPERATED,

HANDHELD OSCILLOSCOPE

* Floatable to +850 V/Channel

« Unique Motor Trigger

* Fully Programmable via
RS-232 Optional

» 10 MHz Bandwidth

» 10 MS/s Dual Digitizers

» Auto Setup/Save Setup/Recall




QA NEW PRODUCTS
a DIGITIZERS/MICROWAVE AND RF

ANALYTEK SERIES 2000
2004A

AMPLIFIER-ATTENUATOR
MODULE
* Four Channels of Amplification
or Attenuation
 Each Channel Independently
Programmable between 100X
Attenuation and 10X Gain

2000AZ1

INTERACTIVE MEASUREMENT
SYSTEMS SOFTWARE

« Enables Analytek Series 2000 to
Operate from an IBM PC/AT or
Compatible

« Connecting Link is GPIB IEEE-
488.2

e Maximum Simultaneous Display
Capacity of 48 Waveforms

92A96

100 MHZ ACQUISITION
MODULE
* 96-384 Channels @ 100 MHz

Sync or Async
* 24-96 Channels @ 400 MHz

Async
« 16 State Triggering at All

Speeds -y N
« Time-Gorelaled to Ofhor Sisia/ §5A96 100 MHz Acquisition Module-see

e ge 144.

Timing Modules
 Bus-Form Timing Display
e Compact, High Bandwidth

Probes 2721 Non-interfering Sweep Transmitter, 2722

Non-interfering Sweep Receiver—see page 182.
2712

LOW COST SPECTRUM
ANALYZER
e 5 x 1077 Frequency Accuracy
» Sensitivity to =139 dBm
(=92 dBmV) with Built-in
Preamp
« Internal Frequency Counter
* Full Programmability
* Real Time Clock
* 124K of NV RAM

2721/2722

NON-INTERFERING CATV/
BROADBAND SWEEP
* Full Alpha Keyboard
* LCD Display Visible Even in
Bright Sunlight
« Lightweight, compact receiver
* Frequency-agile Telemetry
» 50-waveform NVRAM Storage
* RS-232-C Downloads Stored
Waveform to PC or Serial
Printer

2712 Spectrum Analyzer-see page 178.

Analytek Series 2000 Waveform Capture
Systems—see page 126.




NEW PRODUCTS
DIGITAL SIGNAL PROCESSING/VXI & CDS CARD
INSTRUMENTATION/MODULAR INSTRUMENTATION

RF162

DOWN CONVERTER

* Extends 3052 Analysis
Capabilities up to 325 GHz

* Accepts 21.4 or 321.4 MHz
Wide-Band IF Signals from RF
Spectrum Analyzers and
Receivers

* Down Converts IF Signals for
Rigorous 3D Modulation
Analysis on the 3052

73 Series

VXibus
» State of the Art Standard for
Modular Instrumentation
* Flexible
* Defines Device Type Hierarchy
 Automatic Configuration
Protocol

53 Series

CDSbus

* Flexible Test Environment that
Reduces System Integration
Complexity

e Improve Test System
Reliability

* Reduce Test Equipment Cost

* Reduce Software
Development Costs

PG 5110

PROGRAMMABLE PULSE
GENERATOR

* Two Independent 50 MHz
Output Channels

* Repetition Rates from 0.1 Hz
to 50 MHz (Periods from
20 ns to 10 ns)

» Variable Transitions from 6 ns
to 10 ms

SG 5030

PROGRAMMABLE LEVELED
SINEWAVE GENERATOR
* 0.1 Hz to 550 MHz
*4.5mVto 55V Amplitude

PG 5110 Programmable Pulse Generator-see
page 207.

v bl

| . Range

SG 5030 Programmable Leveled Sinewave » Amplitude Flatness from

Generator-see page 238. +1.5% to+4% of 50 kHz
Reference Frequency

POWER MODULE
» Three Compartment
Mainframe
« Interface Connections on Rear
Panel Via Option 02

TM 503B Power Module-see page 243.




8 NEW PRODUCTS
ol BASIC BENCH INSTR./SEMICONDUCTOR TESTING/
SOFTWARE

DM250

DIGITAL MULTIMETER

* 3 1/2 Digit LCD with Analog
Bar Graph

» Auto Power Off After 30
minutes from Last Function or
Mode Change

» Autoranging, Data Hold,
Memory Offset

DM253

COMPONENT CHECKER
3 1/2 Digit LCD
* Qverrange Indication
« Low Battery Indication

CMC250

MULTIFUNCTION COUNTER
*5Hzto 100 MHz (CH 1)
80 MHz to 1.3 GHz (CH 2)
%tégz‘ggg}tl{ogg.riod p— DM250 Digital Multimeter-see page 245. \250:1,23971A (shown) Curve Tracers—see
Period, Totalize, Self Check 68 £40
* 8 Digit LED Display
» Qverrange Indication

CDC250

UNIVERSAL COUNTER
®5Hzto 175 MHz
* 8 Digit LED Display:
Autodecimal Measurement
Unit
* Frequency Ratio
* Time Interval
* Totalize

370A/371A

CURVE TRACERS
» Automatic Test Sequences
* GPIB Programmable Storage
® 31/2"MS-DOS Compatible
Disk Storage
» Non-volatile Storage via GPIB DM253 Component Checker-see page 245.
Interface
» Waveform Comparison

T&M Software

WAVESAVER FOR DIGITAL
STORAGE OSCILLOSCOPES

e Data Communications, Data
Management, and Waveform
Graphics in One Package

* Easy-to-Use Windows and
Pop-up Menus

e Fasy Creation of Reference
Libraries

CDC250 Universal Counter—see page 248.

Wavesaver Software for Digital Storage
Oscilloscope-see page 270.




| NEW PRODUCTS
PHYSICAL MEASUREMENTS/SIGNAL SOURCES

2505 TestLab Multi-Channel Analyzer-see
page 277. 2641 (shown), 2642 Personal Fourier
Analyzers—see page 280.

HFS 9010, HFS 9020, HFS 9030 Pulse Generators—see page 282.

PG2010, PG2011, PG2012 Pulse Generators—
see page 284.

2505

TestLab™ MULTI-CHANNEL
ANALYZER

* Simultaneous Multi-Channel
Acquisition: 2 to 96 Channels
and Optional Signal
Conditioning

» Long Record Lengths, High
Resolution: Up to 256K
Samples per Channel, 10 and
12 Bit Capabilities

* Portable-Under 34 pounds

2641/2642

PERSONAL FOURIER
ANALYZERS

* Real Time Spectrum, Network
(Frequency Response), and
Waveform Analysis

» Complete Modal Systems for
Structural Analysis

» Easy-to-Learn Pull-down
Menus

* Up to Four Input Channels

HFS 9010/

HFS 9020/HFS 9030

PULSE GENERATORS

« Up to 600 MHz Repetition Rate

* Fully Digital Implementation
for Maximum Control and
Flexibility

» Multi-channel Architecture-2
to 6 Channels per Mainframe

* Independent Edge Placement
and Channel Deskew

* Precision Channel-to-Channel
Time Alignment

PG2010/PG2011/
PG2012

PULSE GENERATORS

» New User Interface with
Output Waveforms and
Parameters on the Display

» Selectable 250 ps, 800 ps or
1.8 ns with 2.5 V Qutput into
50Q

« Variable 5.5 ns to 10 ms
Transition Time with 10 V
Output into 50 Q




4 NEW PRODUCTS
ol OPTOELECTRIC/CAMERA/CART/ACCESSORIES

P6701A/P6703A

OPTICAL-TO-ELECTRICAL
CONVERTERS
 Improved dc Performance
* 450 to 1050 nm, dc to
700 MHz (P6701A) 1100 to
1700 nm, dc to 1 GHz
(P6703A)

P6711/P6713

OPTICAL TO ELECTRICAL
CONVERTERS
* High Gain/High Sensitivity e o
* 450 to 1050 nm, dc to
250 MHz (P6711) 1100 to P6701A, P6703A, P6711, P6713, P6721
1700 nm. dc to 300 MHz Optical to Electrical Converters—see page 287.

(P6713)

P6721

OPTICAL TO ELECTRICAL
CONVERTER
* 450 to 1050 nm, dc to
300 MHz
* Large Area Detector

0IG 501

OPTICAL IMPULSE
GENERATOR
* 850 nm, 35 ps laser impulse
e Low Energy, 35 ps, 15 mW
* High Energy, 300 ps, 30 mW

C-9

LOW COST CAMERA
| fjj 516/3 I;l?/‘;’raoégl‘?ﬂf’rfs‘ " OIG 501 Optical Impulse Generator-see
« Graticule Flash page 290.
e Autoback Available
e Auto Power-on

K220

RACK INSTRUMENT CART
e Sturdy, Mobile Instrument
Platform
* 3 Rack-width Trays
* 4 Qutlet Surge Protector
* Locking Wheels
* 4 Securing Straps

TVC 501

TIME IN'I&E(;WAEL TO VOLTAGE
NVERTER
« Real-time Scope Display of C-9 Low Cost Camera-see page 302.
Time-interval Variations vs.
Time
* > 2 Million Uninterrupted
Event-by-Event
Measurements/Second
« Time delay, pulse width, and
period measurements
» Works with Analog or Digital
Oscilloscopes

TVC 501 Time Interval to Voltage Converter-
see page 338.




NEW PRODUCTS

TELECOMMUNICATIONS AND TELEVISION TEST EQUIPMENT

1725 PAL/NTSC Vector Monitor-see page 349.

TSG 1001 Programmable TV Generator-see page 350.

TSG 130 (shown), TSG 131 Multiformat
Generators—see page 350.

ASG100 Audio Signal Generator-see page 348.

TFP2

FIBERMASTER™ OTDR
* 2 Plug-in Module Capacity
* Available in Color or
Monochrome Display
* Also Available: High
Resolution Internal Printer,
Mass Data Storage Options

ASG100

AUDIO SIGNAL GENERATOR

e Short Duration Audio Test
Sequence for Rapid Automatic
Checkout of Audio Lines

« Connects In-line for Easy Test
Signal Insertion

1725

DUAL STANDARD
VECTORSCOPE

* Performance and Economy

* Simultaneous Channel A & B
Display

« Stereo Audio Phase
Measurement

* R-Y Output for Differential
Phase Measurement

TSG 1001

PROGRAMMABLE TV
GENERATOR

 Programmable Test Signal
Generator

* Programmable Zone Plate
Generator

« SDP 1000 Signal
Development Package

* Internal or External Clock
Operation

SPG 1000

HDTV SYNC GENERATOR
» Master Sync Generator for
High Definition
* Genlocks to HDTV, NTSC, and
PAL
* Supports Proposed HDTV
Production Standards

TSG 130/TSG 131

MULTIFORMAT GENERATORS

* NTSC or PAL, Y, B-Y, R-Y; Y,
Cand Y/C; CTDM Outputs

* Betacam® or Ml Levels

* Stereo Audio Outputs




M NEW PRODUCTS |
ol TELECOMMUNICATIONS AND TELEVISION TEST EQUIPMENT

TSG 120/TSG 121

SIGNAL GENERATORS
e NTSC or PAL; Y, C and Y/C
Outputs
» Stereo Audio Outputs

TSG 273 TSG 120 (shown), TSG 121 Signal
PAL SIGNAL GENERATOR Generators-see page 350.
* Analog and Parallel Digital
Test Signal Outputs
« Serial and Parallel Digital
Audio Outputs

VS211

PAL VIDEO SYNCHRONIZER i
« 10 Bit Digitizing TSG 273 PA
* 8 Field Memory
* Processing Amplifier

Functions

CSA 907

BIT ERROR RATE TESTER

e 1 to 700 MHz PLL Internal
Clock Source

* PRBS Patterns 2 "', Where
N=7, 15, 17, 20, or 23

 Up to 32K Bit Programmable
WORD

» SONET/FDDI/CUSTOM Pattern
Generation

* Auto Search Synchronization

2467BHD

HDTV OSCILLOSCOPE

* Automatic Pushbutton Setup
on Video Signals

« Standard Presets for Quick
Recall

* Bi-level and Tri-level Sync
Separation

« Brightly Display Single Lines CSA 907 Bit Error Rate Tester-see page 356.
and Pixel Detail on Video
Signals

L Signal Generator-see page 351.

2467BHD HDTV Oscilloscope-see page 358.




SGS 630, SGS 635 Stereoscope 3D Systems—see
page 365.

TekXpress Terminals (XP27 shown)-see
page 362.

Phaser II PX Color Printer-see page 364.

RP88 Coprocessor Package - see page 368. GMA 212 (shown), GMA 213T Ultra High
Resolution Displays—see page 366.

NEW PRODUCTS

DISPLAY

TEKXPRESS
FAMILY

X TERMINALS
* High-Performance Interactive
Terminals for the X Window
System™
* Easy-to-use Interface for
Quick Setup and Simple Color
Matching

PHASER II

COLOR PRINTERS
* 300 dpi Thermal Wax
* PostScript-Compatible and
HP-GL
* For Macintoshs, PCs and
Workstations
» Network Shareable

GMA 212/GMA 213T

ULTRA HIGH RESOLUTION
DISPLAYS
* 50 fL (GMA 212)
e 165 fL (GMA 213T7)
e Up to 256 Gray Scale Levels

SGS 425

MULTIMODE MONITOR
» Easy Adaptability to Many
Workstations and Imaging
Card Sets Supporting 1280 x
1024 Resolution

SGS 630/635

STEREOSCOPE 3D SYSTEMS
» SGA Card
e Supports All Common 2D
Primitives, Such As Move,
Line, Circle, etc.

608

WITH COLOR DISPLAY MONITOR

* High Brightness

* High Resolution

« Excellent Gray Scale

* High Ambient Viewing

* Photographic Quality Images

* Bi-Primary Color-Enhanced
Images (608 w/ Color Option)

RP88B16/RP88B33

COPROCESSORS PACKAGE

* Increased Processing Power
for Mac Il (up to 50 times)

* Up to 28 MIPS and 9 MFLOPS
(with RP88B33)
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INTRODUCTION

From the highest performance to the most cost-effective solution, Tektronix offers a broad range of test and measure-
ment instrumentation. Tektronix instruments provide the best connection to your device-under-test, the most accurate
signal acquisitions, the sharpest waveform displays, and the most comprehensive on-board waveform measurements

available.

Tektronix has pioneered and patented several industry firsts that separate our instruments from the competition:

Industry Firsts

e Glitch Capture Mode

e Microchannel Plate
(MCP) CRT

e High-Performance
Analog Front-End

e Variable-Persistence &
Bistable CRT Storage

* Scan Conversion
Instruments

e Advanced, On-Board
Waveform Processing

* Analog/Digital

* Modularity

* Multiple-Channel Acquisition

* Digitizing Signal Analyzers

e Communications Signal
Analyzers

® Variety of Probes

® Accessories

Ensures that instabilities and transients don't escape your notice with the 2200, 2400,
and DSA 600A Series

Lets you see transients that are impossible to detect with conventional CRTs using
high performance analog scopes, fike the 7104 and the 24678

Guarantees the most accurate capture of your signal in all our scopes.

Displays low repetition rate or slowly varying signals in our 11000, 7000, and 5000
Series.

Transforms analog acquisitions into digital data for waveform processing, storage,
and analysis in the DCS01, SCD1000, SCD3000 and SCD5000 with single-shot
bandwidths up to 4.5 GHz.

Reduces the need for external computations, and gives you real time results in the
11000 Series, CSA Series and DSA 600A Series

Provides analog, digital plus analog, and digital storage scopes in both portable and
benchtop models

Allows flexible instrument configurations with bandwidths beyond 1 GHz.
Acquires up to 136 channels with the 11800 Series.

Delivers fast sampling rates and comprehensive on-board processing and analysis
systems

Provides high bandwidth and on-board signal processing including eye pattern analysis,
mask testing and statistical measurements on random data.

Optimizes signal integrity when connected to your device under test (DUT) with FET,
differential, high voltage, current, bias/offset, and spring contact probes.

Complete your system with the widest selection of cameras, printers, plotters, cables,
probe tips, and scope carts.

And with Tektronix you know that you're backed by the most respected service and support organization in the industry
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MAKING AN
Product | Technology *' Configuration BW Sample Rate Sweep Weight  Page | Prices** EDUCATED
(Max-) (Max-) (|b/k9) Bagin at c H 0 l CE -

DSA 601A | Real-Time DSO Modular 1 GHz 1GS/s 50 ps/div.__ 67/304 40 | $24.745 AGUIDETO
DSA 602A | Real-Time DSO ___ Modular 1GHz 2GS/s 50 ps/div___ 71/32.2 40| $326% | OSCILLOSCOPE
11801A | Digital Sampling Modular 50 GHz 200 kS/s 1 ps/div 49/22.3 45 | $27,500 SELECTION
CSA 803 | Digital Sampling __ Modular 50GHz __ 200kS/s __ 1ps/div___ 49/22.3 44 | $25.150 Here youwillfinda
CSA 404 | RandomETDSO  Modular 1 GHz 20 MS/s 500 ps/div__ 41.6/19 44 | $22000 | completelisting, in
11403A Random ET DSO Modular 1 GHz 20 MS/s 500 ps/div. 41.6/19 54 $18,950 decreasing numerical
11402A | Random ETDSO  Modular 1 GHz 20MS/s 500 ps/div 41.6/19 54 | $15700 | order, ofall Tektronix
7934 CRT Storage Modular 500 MHz /A 500 ps/div_ 37.8/172 67 | $16,100 gSéCA' g%sggpeg—cgggége
7904A__| Analog Modular 500MHz__ /A 500ps/dv 378172 7 | S1100 |  pencrionso the 200
76238 | CRT Storage Modular 100MHz __ N/A Sns/div.___ 30/136 68 | $12.350 |  Series handhelds.
7603 Analog Sampling  Modular 100 MHz ~ N/A 5 ns/div 30/13.6 68 $5,625 Instruments numbered
7104 BrightEye™ Modular TGHz 250GS/s 200 ps/div 45204 66 | $31550 | 5000andaboveare

w/DC 501 designated as benchtop
5441 CRT Storage Modular 50MHz _ N/A 10ns/div__ 23/104 72 | $7.995 | Scopes. Portable scopes
5440 | Analog Modular SOMHz _ NA T0ns/dv__ 23104 72 | 5275 | Grénumbered2400and
5113 CRT Storage Modular 2MHz N/A 100 ns/div._ 23/10.4 74 $5,995 '
5111A___ | CRT Storage Modular 2 MHz N/A 100 ns/div__ 23/10.4 74 | $41% = =
5110 | Analog Modular IMFz N/ 00ns/dv 23104 74 | $2.895 | Selection Checklist
24678 | BrightEye™ Portable 400MHz _ 100GS/s 500 ps/div 205/93 82 | $12,950 p1:

L B gtr;ragt.erize Your
24658 2 | Analog Portable 400MHz ~ N/A 500ps/div 205/93 84 | $6.460 ;
24458 | Analog Portable 150 MHz__N/A Tns/dv 20593 84 | $4.3% Signal
2440 Real-Time DSO Portable 00MHz _ 500MSls 2ns/div 239/109 87 | s12300 | - Step2:
2439 Real-Time DS0____ Portable 00MHz _ 500MS/s _ 2ns/div. 2397109 87 | $9,99 Identify Basic
2432A | Real-Time DSO Portable 300MHz _ 250MS/s  2ns/dv 239/109 87 | $10,000 Requirements
2431 | Real-Time DSO Portable 300MHz 250 MS/s  2ns/dv __ 239/109 87 | 7,090 | - Step 3:
2430A 7 | Real-Time DSO Portable 150 MHz 100 MS/s 5 ns/div 239/109 87 $6,950 Determine the
2252 Analog Portable 100MHz ~ N/A 2 ns/div 17.3/7.9 102 $3,495 Appropriate Scope
2247A | Analog Portable T00MHz VA 2ns/dv  17.3/79 102 | . $2,9% Technology
2245A Analog Portable 100MHz  N/A 2 ns/div 17.3/7.9 102 $2,295 | O Step 4:
2236A | Analog Portable T00MHz __ N/A Sns/dv __ 162/73 105 | $3.505 Select a Scope
2235A Analog Portable 100MHz — N/A 5 ns/div 13.5/6.1 105 $1,995 Based On
2232 Analog/ET DSO Portable 100MHz 100 MS/s 5 ns/div 18/8.2 96 $4,995 Appropriate Specs and
2225 Analog Portable 50 MHz N/A 5 ns/div 15.2/6.9 106 $1,195 Features
2221A___| Analog/ET DSO Portable T00MHz 100 MS/s _ 5ns/dv___ 18/8.2 % | 8395 | | step5:
2214 Analog/RT DSO ___ Portable 20MHz 16 MS/s __ 10ns/dv___ 174/79 100 | $3.0% s_p_el ect A Probe
2211 Analog/RT DSO ___ Portable 50MHz ___20MS/s _ 5ns/dv  168/76 98 | $2.795
2205 Analog Portable 20 MHz N/A 10 ns/div 14.8/6.7 107 $695 | .,
207 T Analog/RT S0 Poriable oW TONSs  T0nsiiv 16876 08 | ST6B | gy hases 32 and
336A Analog/ET DSO Handheld 50MHz __ 20MS/s _ 10ns/dv__ 11.1/5 110 | 96,000 | look at these
314 CRT Storage Handheld 0MHz VA 00ns/dv__105/47 111 _|_$5,700 | , ‘echnolosies.
305 Analog (w/DMM) __Handheld 5MHz /A 500ms/dv__ 1316 111 | _S3610 |  grrmeamyand Shectal
222/222PS | E1 DSO Handheld T0MHz ___ 10MS/s __ 5ns/dv 4472 112 | 92,505 | these Scopes are on
221 Analog Handheld 5 MHz N/A 500 ms/dv__ 3.8/1.9 114_| $2050 | , base 109.
214 CRT Storage Handheld 500kHz A B0ms/dv_ 3419 114 | $3205 | ~ Contact your local sales
212 Analog Handheld 500 kHz N/A 200 ms/div. - 3.8/1.9 114 $2450 | «s 730 prices listed for

modular instruments
do not include the cost
of plug-ins or sampling
heads.
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STEP 1:

SIGNAL
CHARACTERISTICS

Each type of signal imposes a
different set of requirements for
optimal signal capture. Therefore,
the most critical step of the
selection process is to describe and
understand certain basic character-
istics of the signal you expect to
see.

Signal Characteristics

Selection Considerations

Signal Characteristics

Checklist

B Repetition Rate
3 Single Shot
(1 Repetitive

M Frequency
]

W Rise Time
a

W Vertical Requirements
Min. Voltage Resolution:
D -
Max. Voltage Signal:
a0

B Dynamic Range
|

B DC Offset
o

M Horizontal Requirements
Max. Time Window:
a

Min. Time Resolution:
Qa

What is your signal’s
repetition rate?

What are your signal's
frequency and rise time
characteristics?

What is the smallest
increment of voltage you
need to discern from
your signal?

What is the largest voltage
swing of your signal?

How far is your signal from
ground?

What are your signal's
timing requirements?

Repetition Rate - /s your signal a one-time, single-shot event, like
lightning, or ESD? Or, does your signal have a low rep rate, like laser
pulses?

A fast waveform update rate and high visual writing rate are required to
capture single-shot and low repetition rate events. Tektronix
instruments offer the fastest update and visual writing rates available.
Or, is your signal a highly repetitive signal, such as a carrier signal, a
digital clock signal, or a repeating sequence of events?

When dealing with repetitive signals, be careful not to assume that
there is no other information present. Repetitive signals can be a
mixture of a periodic component and low-repetition rate aberrations —
such as glitches, metastability, power supply coupling, or cross talk.
Tektronix instruments provide a number of methods of glitch capture —
peak detection in the 2200 Series, peak detection and envelope mode
in the 2400 Series, and time-qualified triggering in the DSA 600A
Series.

Frequency and Rise Time - WWhat is the highest frequency
component of interest to you? Or, what is the fastest rise time you
want to capture? Characterize your signal in either of these terms
using the following approximation:

Bandwidth = 0.35/Rise Time

Vertical Requirements - \What /s the smallest change in voltage
that you will need to see? You may be interested in signal noise as low
as 1 mV, or possibly signal ripple as low as 50 mV — By defining the
smallest voltage you need to discern, you will be able to determine the
vertical sensitivity and resolution you'll need from your scope.

Dynamic Range - /s your signal zero to 50 volts? Or just zero to
five volts? This will determine the dynamic range that your scope will
need.

DC Offset - Be sure that the scope you select can handle the offset
you expect to see.

Dynamic range and offset capabilities are critical to making accurate
measurements. Tektronix scopes offer several times the dynamic and
offset range of competitive scopes.

Horizontal Requirements — When considering your horizontal
requirements you'll want to know the largest time window you need to
view, and the smallest increment of time you need to view it in. This is
the timing resolution you'll need. If you want to use a digital scope,
the timing resolution divided by the time window will determine the
record length of your scope.
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Basic Requirements

Selection Considerations

How accurate do your
measurements need
to be?

How many signals do you
need to acquire simultane-
ously?

What are your storage
requiremenis?

What are your transport-
ability requirements?

What are your packaging and
environmental constraints?

Overall Accuracy - /n the most general terms, how accurate do your
measurements need to be? Do you just need to see that the signal is
there? Or, do you need to make very precise waveform measurements?
Tektronix has consistently developed the most accurate instruments since
1946.

Number of Signals — Do you need to examine more than one signal
on-screen at once? Multiple inputs provide a convenient method of
comparing events, whether on our handheld, dual channel 222; portable,
four channels 2247A, 2465B; benchtop, twelve channel, the 11801A with
expansion option to 136 channels; or the Digitizing Camera MUX16
option with 256 channels.

Signal Storage Requirements — Do you just need to view the data, as
is often the case with repetitive signals? Do you need to hold the trace on-
screen — often true of single shot and low repetition-rate events? Or do
you need to capture the data in digital form for measurement, waveform
processing, or hard copy output?

Traditional non-storage analog scope capabilities may meet your
requirements quite effectively and economically. However, many
measurements require, or can benefit from, the unique advantages of
digital storage. When signals are especially slow, for example, or when
you need to see pretrigger data, a digital storage scope may be the
answer. Documenting a waveform, or comparing it to a stored version for
pass/fail testing also calls for digital storage.

Transportability — Tektronix portable instruments fit into almost any
test and measurement environment — large and small businesses;
educational and research facilities; design departments; manufacturing
assembly lines; field service operations; and, repair depots.

From handheld to rackmount, or mobile cart stations, such as the K212
cart, Tektronix fits your transportability needs.

Packaging and Environmental - In some applications, a scope’s
packaging can be as important as its performance. Field applications
require that an instrument be lightweight, rugged and able to withstand
environmental extremes. Some laboratory environments, such as laser
labs, require EMI shielding of both portable and benchtop scopes in order
to meet electromagnetic compatibility (EMC) standards.

STEP 2:
BASIC REQUIREMENTS

After determining your signal
characteristics and basic require-
ments, you can begin to qualify
which instrument best fits your
particular application. From overall
accuracy to environmental
requirements, Tek has an instrument
to meet your needs.

Basic Requirements
Checklist
M Accuracy
1 Basic
3 Precise
W Number of signals
9
M Signal Storage
Requirements
1 Basic
1 Hold Trace On-Screen
1 Digitally Capture
W Transportability
1 Handheld
1 Benchtop
3 Cart
a Racks/Rackmounts
W Packaging and
Environmental
3 Lightweight
1 Rugged
3 Withstand
Environmental
Extremes
1 EMI Shielding




OSCILLOSCOPE REFERENCE

STEP 3:

CHOOSING THE
APPROPRIATE SCOPE
TECHNOLOGY

Many of today's modern scopes are not simply analog or digital, but offer the benefits of both technologies. Because
each application imposes a different set of requirements, Tektronix has developed more techniques than any other vendor

for solving your measurement needs.

Once you have identified the fundamental characteristics of your signal and know your basic performance requirements,
you can use the chart on page 33 as a guide to selecting the scope technology, or combination of technologies, that best

fits your application.

Technology

Description

Real Time

One
Cycle

Real-Time
DSO

In real-time digital scopes the digitizer samples the entire
input waveform in one pass — with a single trigger. It's called
“real time" because acquisition and display always occurs in
the same time frame (Figure 1). This makes real time digital
scopes — such as the 1 GHz, 2 GS/s DSA 602A Digitizing
Signal Analyzer — ideal for single-shot applications. Some
real-time instruments, like the DSA 600A Series, also include
random equivalent time sampling capabilities, at faster sweep
speeds, for capturing repetitive signals.

Figure 1. Real-time sampling captures a complete

waveform with a single trigger event.

Random Equivalent
Time DSO

Random r -&
First ﬂ

-

Equivalent time sampling takes advantage of the nature of
atruly repetitive signal, which gives you a virtually limitless
number of repetitions that can be sampled. In random
equivalent time sampling, several samples are taken for each
trigger, over a large number of trigger events. The samples
are random with respect to the trigger — hence the term
“random” equivalent time — but equally spaced for any given
pass (Figure 2). Sampling occurs on both sides of the trigger
point, so you have very flexible pretrigger capability.

And because you're sampling repetitive signals, the
bandwidth of the random equivalent time scope can far exceed
its sample rate. The 2221A portable scope has a maximum

Figure 2. Random-equivalent time sampling digitally
reconstructs a waveform using several trigger events.

Pass sample rate of 100 MS/s, but a repetitive signal bandwidth of
Secand M 100 MHz. 11403A has a sample rate of 20 MS/s, but a
S nars £ "
Third n repetitive signal bandwidth of 1 GHz.
zaTs: Analog & Digital As with random equivalent time, a repetitive signal is
Cycle Sequential Sampling required for sequential sampling. The difference is that only

one sample is acquired for each trigger — at some constant
delay after the trigger. For each subsequent sample, the
trigger-to-sample interval is increased by a fixed time. This
fixed time interval can be made as small as femtoseconds —
providing phenomenal timing resolution (Figure 3).

In sequential equivalent time sampling instruments, the input
is sampled prior to any attenuation or amplification. This per-

- - e mits very high bandwidth signal acquisitions — as in the 7000

Sequential Equivalent Time Series analog sequential sampling scopes, which offer band-
widths to 14 GHz; or the 50 GHz, CSA 803 and 11800 Series

First \ o instruments.
Cycl
sli,f,,d n_____ Scan Conversion In monolithic scan conversion, an analog and a digitizing
Cycle M system are built into the same package — for example, our
ghifld 4.5 GHz SCD5000 Transient Digitizer. The fastest sampling
Jee — N rate is achieved with a 7104/R7103 and the DC 501 at
Cycle L 250 GS/s.

Figure 3. Sequential sampling digitally reconstructs a
waveform at a rate of one point per trigger event.
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Whether you choose analog or digital technologies, each have benefits and tradeoffs. Analog scopes display the actual
signal, letting you see the waveform's shape directly — as it occurs.

Digital scopes offer a digitally-derived representation of the signal, allowing flexible pretrigger and long record lengths;
along with all the waveform processing, automeasure, and hard copy capabilities of digital storage.

Technology Description

Repetition  Bandwidth  Storage Technology

Analog One of the major advantages of all analog scopes is that Rate Options

they provide a direct representation of your signal, and the
fastest update rate possible. Even the most basic analog
scopes provide extremely fast update rates, because only a
beam retrace and trigger rearm are required between
sweeps. This happens thousands of times faster than
transferring data in and out of memory, as required by
digital technology. Consequently, analog scopes provide a
much higher probability of capturing the events you want
to see than any other technology.

CRT Storage Crt storage oscilloscopes have the ability to store events | Repetitive |'
on the face of the screen itself. And, because the writing
rate is faster than with basic analog, crt storage is ideal for
capturing fast transient events. It's an excellent choice for
viewing slowly changing signals, too. Tektronix offers
both variable persistence and bistable crt storage scopes in
the 7000 and 5000 Series.

BrightEye™ Tektronix's proprietary microchannel plate (MCP),
transient-intensifying analog scopes — such as the portable
24678 or the 1 GHz 7104 — are superb for viewing all
signal types at all sweep speeds and at all repetition rates.
You get the fast update rate of basic analog and the highest
writing rate available (4 cm/ns with the 24678 and the
7104). With such fast writing rates, single-shot events can
be captured up to each scope's full bandwidth on an
extremely sharp display.

BrightEye™/DCS The CCD-based DCS01 digitizing camera system, mounted
on the front of a BrightEye™ analog scope, utilizes scan
conversion technology to provide both analog and digital
technologies. A signal can be written very fast on an
microchannel plate (MCP) crt, and then scanned and
digitized by the CCD camera at a much slower rate. The
result is very high vertical resolution, high oversampling,
plus the automatic measurements, waveform processing,
and hard copy features made possible with digital storage

BrightEye™ */DCS
Scan Conversion
Random ET DSO
Digital Sampling

BrightEye™
Analog Sampling

CRT Storage
BrightEye™ */DCS
Scan Conversion
Real-Time DSO
Random ET DSO
Digital Sampling

Analog
BrightEye™ *
Analog Sampling

BrightEye™ */DCS

Scan Conversion

BrightEye™ *

CRT Storage
BrightEye™ */DCS
Scan Conversion
Real-Time DSO

Analog
BrightEye™

“Transient Intensifying Oscilloscope based on MicroChannel Plate CRT

Combining Technologies

Many Tektronix oscilloscopes use a combination of the technologies described above. One
example is Tek's low-cost 2200 Series which combines Analog PLUS Digital technologies.
You benefit from simplified setup in analog mode PLUS Tek's powerful digital mode gives
you a visible edge in measurement confidence.
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Selection Considerations

STEP 4: Key Specifications & Features
SELECT A SCOPE Bandwidth & Rise Time
BASED ON SPECS AND

FEATURES

Now you're ready to evaluate in-
dividual scopes based on how well
their specifications and features fit
your application. This section will
help you relate your signal charac-
teristics from Step 1 to specifica-
tions and features used to describe
oscilloscopes.

These are the key characteristics to consider when choosing any
oscilloscope, or probe. Appropriate ratings ensure that your scope will
accurately reproduce the range and type of signals you measure with the
accuracy you need. The chart below describes the relationship between
your signal bandwidth and the desired bandwidth of your oscilloscope.
For example, if you have a 100 MHz signal and are using a 100 MHz
oscilloscope (or any such combination producing a 1:1 ratio) the resultant
displayed waveform will have 40% error (see Figure 4). As a rule, select a
scope with a bandwidth three to five times greater than the highest
frequency you expect to measure. A 5:1 ratio gives you a rise time
measurement with less than 2% error.

Sampling Rate

Specs and Features

Checklist

3 Bandwidth & Rise Time

1 Sampling Rate

3 Horizontal Resolution
& Record Length

When choosing a digital scope you must consider both the necessary
bandwidth, as described above, and the appropriate sample rate. For
single-shot acquisition, your signal must be sampled at greater than twice
the frequency of its highest frequency component, while for repetitive
signals a much lower sample rate can be used. So, for digital scopes there
are two critical specifications. Bandwidth is related to the scopes analog
front end and is specified in Hertz. And, sample rate, which is related to
the digitizing process and is specified in samples per second.

1 Horizontal Magnification Horizontal Resolution &

2 Update Rate Record Length

1 Visual Writing Rate

(2 Dual Time Base

(2 Vertical Sensitivity

(2 Vertical Accuracy and
Resolution

These two specifications are important when choosing digital
instruments. A contribution to horizontal resolution is the number of
points that can be displayed on screen — the more points, the better the
resolution. Record length can be expressed as time window divided by
time resolution. Many Tektronix digital instruments offer selectable
record lengths. The DSA 600A Series Digitizing Signal Analyzers, for
example, provides user-selectable record lengths from 512 to 32,000
points.

 Triggering Capabilities Horizontal Magnification
 Pretrigger Viewing

Many instruments offer some means of horizontally magnifying
waveforms on the screen, a useful feature when you want to see details
that occur very close together. For example, the 11000 Series digital
instruments include pan and zoom features that let you see the details of
your signal.

Update Rate

The rate at which a scope will get ready for a triggered event after an
acquisition is complete. Analog scopes provide extremely fast update
rates, because only a beam retrace and trigger rearm are required. This
happens thousands of times faster than transferring data in to and out of
memory, as required in digitizing instruments. Advanced Tek digital
instruments such as the DSA 600A Series, however, update the display so
fast that they have the look and feel of real-time analog systems.

X Visual Writing Rate

The amount of time required to sweep a beam across the screen — the
visual writing rate — varies widely among manufacturers. Be sure that the
analog scope you select has the writing rate necessary to capture the
signal you want to see.

Measurement Error (%)

\ Dual Time Base

1
111 151 21 31 51 71

When a scope is equipped with delayed sweep, you can make more
accurate timing measurements. Tektronix offers delayed sweep in dual
time base instruments like the 11000, 2400 and 2200 Series. These
instruments provide all of the measurement capabilities of single time
base instruments plus convenient comparisons of a portion of a signal at
two different sweep speeds, jitter-free triggering of delayed sweeps, and
timing measurement accuracy of 1.0% or better.

Ratio of Rise Times

Figure 4. Relates the % Error incur-
red given the ratio of the signal’s rise
time to the instrument's rise time.
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Key Specifications & Features Selection Considerations

Vertical Sensitivity It's important that the scope you choose has sufficient volts/div range to
display the signals you measure, large or small. But be aware that
sensitivity and bandwidth can be trade-offs. Higher bandwidth lets you
capture high frequency signals, and sometimes unwanted high frequency
noise. That's why many higher-sensitivity scopes provide bandwidth-
limiting controls for showing cleaner low-level signals at moderate

frequencies.
Vertical Accuracy & Accuracy, resolution and the difference between the two are
Vertical Resolution important concepts to understand, especially when you are selecting a

digital scope. Accuracy and resolution are not synonymous. Resolution
determines your ability to see fine detail or small changes in
measurements, while accuracy indicates the degree to which your
measurement conforms to a true and accepted standard

value. Resolution will greatly impact the accuracy of
your acquisitions.
Generally, settling for less than 8 bits of resolution is “
not advisable , while more than 10 bits is probably
overkill if the instrument’s accuracy is 1% (see A\
Figure 5). All Tektronix digital instruments have a | =
minimum of 8 bits of resolution. 1 1
Triggering Capability The triggering flexibility you choose can make your job § jr—LL gi'\‘:?sion 150
substantially easier and enhance your measurement 3 JJ_’ ]i 15
confidence. Tektronix instruments offer a number of g 1 L 20
triggering features that fit a wide range of applications. g L —1 25 -
These include: 6 bit 8 bit
Auto level triggering for virtually “hands-off" Figure 5. The level of detail available using a scope
triggering. with 6-bit resolution is shown in the close-up on the lefi.
Peak-to-peak auto triggering for quick, con- By comparison, a scope with 8-bit resolution lets you see
venient triggering with automatic level limits. more waveform details (right).

Vertical mode triggering for simultaneous, stable

viewing of two or more signals unrelated in time.

Single-sweep operation for applications such as baby-sitting a
transient pulse and for crt photography.

Television (video) triggering for triggering on either TV lines or
fields at any sweep speed.

High and low frequency reject couplingfor stable triggering on
noisy signals.

Boolean triggering, offered on the most advanced instruments, for
qualifying a trigger based on user selected levels of two independent
trigger circuits.

Time, level, and event qualified triggering for capturing any
signal that is too high, too low, too wide, too narrow, too soon, too late,
missing, or extra.

Pretrigger Viewing Pretrigger viewing is standard to most Tektronix digital scopes; however
the amount of time viewed before the trigger may vary and could be
important in your application. In most cases, at least 1/8, 1/2, or 7/8 of a
record can be displayed prior to the trigger point. Tektronix offers
instruments that can vary the trigger point throughout the entire record.
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STEP 4 CONTINUED: Key Specifications & Features Selection Considerations

SELECT A SCOPE Glitch Capture Glitches by nature are random events which are short and fast relative to the
BASED ON SPECS AND signal you need to see. The sampling nature of digital scopes makes it
FEATURES possible to miss glitches between samples. Glitch capture functions in

Tektronix portable and benchtop instruments ensure that instabilities and
transients don't escape your notice.

Specs and Features
Checklist Continued
Q Glitch Capture

0 Automatic Setup

With an automatic setup feature, a single button can control the entire front
panel and optimize settings to acquire and display a signal. Tektronix
instruments with this feature automatically calculate and set the proper
sweep speed, vertical deflection, trigger level, position, and intensity

2 Store/Recall required to produce a useable on-screen display.

3 On-Board Counter-Timer/ Automatic setup is especially useful for troubleshooting — you don't need to
DMM readjust front-panel controls for every acquisition.

1 On-Board Waveform Store/Recall
Processing

Automatic Setup

For applications requiring repetitive or pre-established measurements,
some Tektronix scopes provide a Store/Recall feature that lets you save
front-panel setups for later recall. For example, you can avoid resetting
front-panel controls every time you measure a test routine that is performed
repeatedly throughout the day.

On-Board Counter-Timer/DMM Some scopes feature a counter-timer integrated into their vertical,
horizontal, and triggering systems. A digital voltmeter or multimeter (DVM

or DMM) may also be built-in.

Integrated counter-timers, as in the 2400 Series, and 2247A let you make
measurements such as frequency, period, width, rise/fall time and
propagation delay at the touch of a button, while viewing the signal you are
measuring.

On-Board Waveform
Calculations

Some scopes provide on-board waveform processing capabilities that allow
sophisticated waveform calculations. The waveform calculations included
with the 11000 Series digital instruments, for example, include
differentiation, integration, interpolation, smoothing, averaging, envelope,
square root, and logarithm. The 2400 Series Digitizing Oscilloscopes
provide envelope mode, signal averaging, waveform pass/fail and standard
waveform math. The DSA 600A Series Digitizing Signal Analyzers also
includes dejitter, fast Fourier transform, and Act on Delta functions.

On-board processing capability reduces the need for external processing,
and allows you to see waveform manipulations in real time.

STEP 5: Your probe is the critical path to your scope. It's not Furthermore, improperly compensated probes can
just a wire — it's a transmission line. Its purpose is to distort the waveforms you see on the screen of your
SELECTING A PROBE pass all the frequency components of the signal to the scope. Failing to compensate your probe to its
Scope. input channel can cause up to 85 percent error in
P ir When a probe touches a circuit it becomes a part of measurements. . .
C:\zt::il?s?qm e that circuit, and the effects of its loading capacitance and Tektronix offers the most complete line of high-per-

B Probe Type
3 High Impedance
3 Low-Loading FET
1 High Voltage
3 Current
 Differential
1 Others Available

resistance must be taken into account. Using the right
probe is just as important as using the right scope for the
job. A probe that is not designed to meet the require-
ments of your application can erode signal fidelity at the
probe tip and negate your investment in high-perform-
ance signal acquisition instrumentation.

formance probes available, including: high-impedance,
low-loading FET probes, high-voltage probes, current
probes, and differential probes. Optional probe cable
lengths allow you to easily reach the DUT from your
measurement instrument.
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11000 SERIES

The Tektronix 11000 Series is a powerful set of
analysis tools that alters your fundamental expectations of
an oscilloscope. Most revolutionary is the simplification
and automation of the entire measurement and analysis
process. Accuracy, sensitivity, bandwidth, offset, and
overdrive recovery are provided by a well-planned
instrument family having plug-in versatility and
performance. Multi-processor architecture allows for
simultaneous display of up to eight waveforms and up to
six dynamic, “live" measurement readouts. The
automation needs of scientific and production environ-
ments are easily met by integrating these instruments into
a measurement system through RS-232-C or GPIB
interfaces.

The Digitizing Signal Analyzer (DSA) Series
incorporates a dedicated digital signal processor (DSP)
making it the most powerful instrument in the 11000
Series. The power of this new class of instrument is two-
fold: it provides the fastest and most accurate real-time
digitizer and it provides signal processing capability
previously found only in large computer systems. The
dedicated DSP allows simultaneous real-time FFT and
time domain display, fast averaging at 180 waveforms/
second, signal dejitter, and much more.

The Communications Signal Analyzer (CSA) Series
offers signal analysis and the powerful measurement
capabilities required to analyze high-speed digital,
communication signals. Features of the CSA 803 and
CSA 404 include histograms, mask testing, and a color-
graded display; allowing you to perform accurate
measurements such as jitter, noise, and phase.

I

11800
Series
High
Bandwidth
11403A 11801A
11402A

CSA DSA
Series Series

High Speed High Speed
Digital/Optical w/DSP
Communications
CSA 803 DSA 601A
CSA 404 DSA 602A

CSA DSA
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11000 SERIES

GENERAL INFORMATION

Signal Characteristics vs Oscilloscope/
CSA/DSA Technology

Signal Type Bandwidth Storage Instrument Instrument(s)
to Measure Capability Technology
Repetitive >1GHz v Sequential CSA 803,
Sampling 11800
<1GHz v Real Time DSA 600A
v Random 11400,
Equivalent Time CSA 404
Single-Shot <1GHz v Real Time DSA 600A
ACCURACY

Automatic Measurements
using the 11403A Digitizing
Oscilloscope.

Measurement accuracy sets the 11000 Series apart
from all other oscilloscopes. The analog front end is the
most advanced in any oscilloscope — digital or analog.
The plug-in amplifiers are built to maintain signal
integrity over a wide dynamic range. The 11000 Series
delivers accuracy across widely varying conditions of
signals and settings: you don't have to worry about
whether you're viewing your signal or seeing the
oscilloscope's amplifier anomalies.

The Enhanced Accuracy feature of the 11000 Series
provides worry-free and effortless automatic internal
calibration of the instrument. The instruments continually
monitor themselves for accuracy.

FLEXIBILITY AND POWER

The 11000 Series continues the plug-in versatility of
the Tektronix 7000 Series. Seven plug-in amplifiers, ten
sampling heads, and a variety of probes are currently
available to tailor a signal conditioning solution to your
measurement needs.

Whether it is multi-channel (up to 136), 50 €/
1 MQ inputs, differential, high bandwidth or optical, the
11000 Series of oscilloscopes offer more versatility than
any other oscilloscope. No other oscilloscope can
provide the performance, accuracy, sensitivity,
bandwidth, filtering, offset, or overdrive recovery of the
11000 Series amplifiers and probes.True dual time bases
let you view portions of a waveform at much higher
resolution than the main trace. This provides measure-
ment flexibility and improved accuracy. Record lengths
(up to 32 K points in the DSA 600A) can be specified
separately for main waveforms and window waveforms,
as the application dictates. Two windows allow you to
view and measure two separate events at fast sweep
speed, improving the accuracy of measurements of those
events.

The 11000 Series architecture uses three 16-bit
microprocessors and additional processors as needed.

The DSA 600A Series uses the Tektronix TriStar Digital
Signal Processor (DSP). These processors provide
unsurpassed signal acquisition and analysis. This not
only yields very fast waveform update rates, but also
provides the power to define and display, at “live” speeds
new waveforms based on complex mathematical
relationships to other waveforms. Nowhere else will you
find this power and flexibility.

The CSA 803 and CSA 404 offer histograms and mask
testing to specifically perform the measurements on
signals that are typical in communication applications.
Histograms are powerful measurement tools for
measuring jitter and noise. Mask testing is a very
beneficial tool in ATE applications for measuring noise
margin and jitter tolerance.

DIGITAL SIGNAL PROCESSING

The 11000 Series provides capability far beyond the
basic four math functions of +, —, x, and + It also
provides more complex waveform processing such as
differentiation, integration, square root, logarithms, and
more. In all, more than 10 different signal processing
options are available. The DSA 600A Series with its
TriStar Digital Signal Processor provides 14 different
options; including averaging at 180 waveforms per
second, signal dejitter, "live" FFT, and single-shot
smoothing.

The architecture has the power to display these defined
waveforms in real time and make measurements directly
on the complex waveforms.

AUTOMATION

Each 11000 Series Oscilloscope provides both
RS-232-C and |EEE Standard 488 interfaces. The 11000
Series provides ideal solutions both for low-cost
benchtop automation and for rackmount production
applications.

Tektronix offers several compatible software packages
to support the 11000 Series in scientific and production
applications. Scientists will find that the series is
supported by many of the most popular controllers and
software packages. Template software from Tektronix
supports both process and production environments.

HARD COPY SUPPORT

You can also print date and time stamped copies of the
screen at the push of a button or a bus command, using
Tektronix color printers, Tektronix HC100 plotter, Tek
HC200 printer, Epson printer, Centronics printer,
HP Inkjet/Laserjet printers or HPGL plotters.



GENERAL INFORMATION

11000 SERIES SELECTION GUIDE

Maximum # Sample  Maximum Vertical
Instrument Bandwidth  of Channels Rate Record Resolution Technology
Length

DSA 601A 1GHz 12 1GS/s 20K 8 bits Real Time

DSA 602A 1 GHz 12 2GS/s 2K 8 Bits Real Time

CSA 803 50 GHz 4 200 KS/s 5K 8 bits Sequential
Equivalent Time

11801A 50 GHz 136 200 KS/s 5K 8 bits Sequential
Equivalent Time

11400/CSA 404 1 GHz 12 20 MS/s 10K 10 bits Random
Equivalent Time

MEASUREMENT SYSTEM A TOUCH OF POWER

No measurement system on any other oscilloscope
compares with the power and flexibility of the 11000
Series. Key capabilities offered by these oscilloscopes
are:

® Up to 31 predefined measurements are available

® Up to six measurements can be displayed

simultaneously and updated continuously

e Six different measurements can be defined for

each waveform

o The measurement region can be specified

® Measurement annotation shows where the meas-

urement is being made

e Measurement tracking follows topline and baseline

as the signal changes

® Measurement statistics provide a powerful analysis

tool

Four cursor modes provide the most flexible method
of measuring AV and At. In addition to horizontal and
vertical bar cursors, the 11000 Series offers dot and split
dot cursors which track one or two waveforms.

Powerful measurement functions of the
11000 Series.

Large displays, touch screen control, pop-up menus,
and built-in intelligence combine to make operating the
11000 Series simple. Menu options are limited to three
levels, so that you can perform any operation with a
minimum of touches. And, similar operations are
grouped together

Operators of the 11000 Series need not be conversant

h traditional oscilloscopes, and their myriad of knobs
and buttons, to quickly learn and become productive with
the 11000 Series instruments. Often, achieving a stable
display of a signal simply means connecting the probe
and touching the Autoset button.

Basic oscilloscope operations which are often used
(vertical size and position, horizontal size and position,
trigger level and holdoff, and dual time base control) are
available as icons on the screen. Touching one of these
icons assigns the knobs to those functions. Since vertical
size and position controls are normally used together,
they are both available at the same time using the two
front-panel knobs. So, there is no need to continually
select a button to redefine a knob between vertical size
and position, as is the case with a single-knob instru-
ment.

LEADING EDGE PERFORMANCE

When your application demands state-of-the-art
performance, the 11000 Series gives you the answers
you need

A Technology for Every
Application

DSA 600A Series
e Providing real-time digitizing at
2 GS/s, the Digitizing Signal
Analyzers are the most powerful
members of the 11000 Series.
These instruments contain a
dedicated digital signal processor
that processes waveforms at
unprecedented speeds.

o The DSA offers live FFT, signal
dejitter, fast averaging at more
than 180 waveforms per second,
and more. For the highest level of
performance in single-shot
acquisition and signal process-
ing, the DSA Series provides the
measurement solution

CSA 404 and CSA 803
e The CSA 404 and CSA 803 Com-
munications Signal Analyzers are
designed for viewing communi-
cation signals up to 50 GHz.

® Histogram, mask testing, and a
color graded display are included
to form an ideal tool for analyzing
eye diagrams.

11800 Series

e The 11800 Series uses sequential
equivalent-time sampling
technology to achieve band-
widths of up to 50 GHz. Sampling
head modularity provides a
variety of acquisition methods
including TDR, optical coupling,
loopthrough sampling, low-noise
sampling, and triggering.

e Up to 136 channels of acquisition
and TDR measurements can be
achieved with an 11801A. The
11800 Series provides the
highest timing resolution and
measurement repeatability of any
of the 11000 Series

11400 Series
o The 11400 Series Digitizing
Oscilloscopes use Random
equivalent-time sampling
technology to digitize and display
repetitive signals with up to 14-
bit resolution and 1% vertical
accuracy.

¢ The high update rate of the 11400
Series provides the throughput
needed for challenging ATE
applications. Continuously
updated measurements and
statistics provide the confidence
required in automated test

environments.




DSA 602A

Digitizing Signal
Analyzers contain
powerful internal digital
signal processors that
can process digitized
signals up to 180 times
per second.

e 2 GSamples/s Sampling Rate

e 8-Bit Vertical Resolution

® 1% Vertical Accuracy at the
Probe Tip

e 1 GHz System Bandwidth

e 12 Channels of Acquisition,
Display of 8 Waveforms

» Up to 4 Channels of
Concurrent Single-Shot
Capability

e Time, Event, Level, and
Boolean Qualified Triggering

e 2 ns Glitch Capture

e Histograms

e Built-in Disk Drive

SRLRILY DIGITIZING SIGNAL ANALYZERS

DSA 601A/DSA 602A DIGITIZING
SIGNAL ANALYZERS

With standard waveform acquisition features such as a
sampling rate of up to 2 GS/s, a bandwidth of 1 GHz, and
record lengths selectable up to 32 K points, the
DSA 601A and DSA 602A Digitizing Signal Analyzers
surpass any other digitizing acquisition system available.
Add to this a multiple-microprocessor control platform
and a dedicated TriStar Digital Signal Processor (DSP)
and you get waveform processing and analysis
capabilities in real time, that previously required
processing by an external computer.

Equipped with three plug-in compartments and true
dual time bases, the DSA 600A Series can acquire
signals from up to 12 input channels — any combination
of these 12 channels can display 8 waveforms on-screen
simultaneously. In addition, true dual time bases permit
simultaneous, single-shot capture and display of a main
record and up to two window records for each channel.
The eight-color display eases comparison of waveforms
and parameters in the main and window areas.

Selectable triggering capabilities of the DSA 600A
Series include basic and extended triggering functions. In
the DSA 600A Series, basic triggering simply initiates
main and window record acquisition. Extended triggering
functions include time, event, level, and Boolean
qualified triggering.

GPIB

|EEE-488

* The DSA 601A/DSA 602A comply
with IEEE Standard 488.1-1987,
RS-232C and Tektronix Standard
Codes and Formats.

BUILT-IN DISK DRIVE

The DSA 600A Series has as standard a floppy disk
drive for storing waveforms and settings.

MS-DOS formatted disks provide easy transfer to a
host computer. With the removable disk, each user has
their own personal disk for storing waveform data and
settings.

ADVANCED WAVEFORM PROCESSING

The dedicated TriStar DSP provides waveform capture,
processing, and analysis features that place the
DSA 600A Series Digitizing Signal Analyzers in a class of
their own. Optimized for analysis of high-speed,
single-shot, or repetitive signals, this proprietary CMOS
processor makes possible comprehensive waveform

analysis features such as real-time integer and floating
point math operations, FFT magnitude and phase
computations, Act on Delta, and signal dejitter. Advanced
waveform calculations such as area and energy; spectral
analysis, including total harmonic distortion; twelve
timing measurements, including propagation delay;
amplitude measurements, including gain and true rms;
and live updating of waveform parameters are also
included as part of the DSA 600A Series processing
package.

Dedicated digital signal processing provides
acquisition enhancement functions such as averaging and
smoothing to selectively remove noise from the display.
For example, averaging rates of up to 180 waveforms/
second for repetitive integer waveforms and up to
90 waveforms/second for repetitive floating point
waveforms are possible.

FFT (FAST FOURIER TRANSFORM)

If you need to examine the frequency spectrum of a
waveform, the FFT function provides a means to auto-
matically transform time-domain data into frequency-
domain data for spectral analysis.

Both time-domain and frequency-domain versions of
the same signal can be simultaneously displayed “live”
on the screen (see Figure 1). The FFT function is
available for binary record lengths from 512 to 16 K
points. The information in the frequency domain can be
expanded to provide a closer look at magnitude and
phase plots.

Information can be modified in the frequency domain
and the resultant changes displayed in the time domain
using the inverse FFT function.

Cross correlation and auto correlation provide the
capability for finding periodic noise on either a single
waveform or between two waveforms.

ACT ON DELTA (PASS/FAIL TESTING)

The Act on Delta function detects when a user-
specified number of points on a selected waveform fall
outside the bounds of a reference waveform template, and
executes one or more of five user-defined actions when
this event occurs. These actions are save, repeat, chime,
SRQ over |EEE-488, and hardcopy. The Act on Delta
function is automatic, so an operator need not be present
to detect and act on an event.

The template waveform may be a displayed or stored-
envelope waveform. The stored-envelope waveform may
be generated internally or externally with an appropriate
software package, such as the Tektronix Template
Waveform Processing Program.

DEJITTER

The Dejitter function reduces the effect of time jitter
caused by a noisy input signal; or it may be used to
stabilize trigger holdoff by time. When used in conjunc-
tion with signal averaging, the Dejitter function maintains
high frequency components that would otherwise be
“averaged away,” resulting in a better preserved signal.
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THE USER INTERFACE

These comprehensive analysis functions, plus virtually
all of the manual controls of the instrument — including
plug-ins and probes — are accessible through a minimum
of front panel buttons, two user-definable control knobs,
and an easy-to-operate, eight-color, touch-screen
interface. Operator menus are presented on the screen in
an intuitive format that guides you through instrument
setup and measurement acquisition. Selections are made
by simply touching the designated areas of the crt

Control of variable functions, such as vertical
sensitivity or position, time base, trigger level, delay time,
and cursor position is accomplished with the two control
knobs located below the screen. In addition, all
information needed to completely configure the
DSA 600A Series and perform detailed analysis of
waveforms is never more than two menus deep.

CONCURRENT, REAL-TIME ACQUISITION

Two 8-bit digitizers in the DSA 601A allow simul-
taneous, 500 MS/s, single-shot acquisition from two
channels; or, you can elect to interleave the digitizers in
order to obtain a 1 GS/s sample rate from one channel
(see Figure 2 on page 42).

Interleaving can be enabled from the “Horizontal
Description” touch-screen menu. When interleaving is
active, the input signal path is internally shared between
the digitizers. The clock for each digitizer is skewed by
one-half the sample rate so that the input signal can be
sampled every nanosecond.

The DSA 602A has four, 8-bit digitizers capable of
500 MS/s, simultaneous, single-shot acquisition from
four channels; 1 GS/s from two channels; or, with
digitizer interleaving enabled, 2 GS/s from one channel
(see Figure 2 on page 42).

For each channel being acquired, one main and two
window records may be acquired (main and window
records in the DSA 600A Series are similar to main sweep
and delayed sweep acquisitions in analog oscilloscopes).
Window records provide enhanced detail in areas of
interest on the main waveform.

1 GHz system bandwidth (available with the 11A72
plug-in) captures frequency content up to Nyquist. And
both mainframes are equipped with an anti-alias filter to
prevent the inclusion of high-frequency information into
low-frequency data

DATA STORAGE

Record length is selectable from 512 to 32,768 points,
providing the ability to capture and analyze long, single-
shot or repetitive events in detail.

The DSA 600A Series comes standard with more than
210,000 points of volatile RAM memory which is shared
between acquired and stored waveforms. Also standard is
sufficient non-volatile memory for approximately five
settings.

The built-in floppy disk provides an additional
1.44 megabytes of storage for waveform data and
settings.

Option 4C, Non-Volatile RAM, provides more than
450,000 points of storage — especially useful when using

the repetitive single-shot acquisition. NVRAM also stores
waveform data and settings when the instrument is turned
off.

TRIGGERING

Trigger capability within the instrument is divided into
two general categories: basic trigger and extended
trigger. (Basic triggering is similar to standard level and
slope triggering in analog oscilloscopes.) For basic
trigger operation, TRIG A is associated with the main
record and is referred to as the main trigger, while TRIG B
is associated with the window record(s) and is referred to
as the window trigger

In extended trigger operation, each trigger source is
compared to its trigger level or threshold, and is
determined to be either a high or low logic level. You can
then choose to combine the trigger sources with Boolean
algebra, qualify one with a level of the other (LEVEL
QUALIFIED), qualify one or both by time (TIME
QUALIFIED), or qualify the window by an event
count (EVENT TRIGGERED), to form the main
and window triggers. These extended trigger
operations may be used alone or in combination
for added flexibility in defining trigger events.

TIME-QUALIFIED TRIGGERING

CONFIGURATIONS

Time-Qualified Triggering can be set in one
of six possib'e configurations:

e True Duration < Time Interval

e True Duration > Time Interval

e True Duration Within Time Bracket

o True Duration Outside Time Bracket

o Comparison Timing < Time Interval

e Comparison Timing > Time Interval

Time-qualified triggering provides the
capability to trigger on and capture glitches as
narrow as 2 ns.

REPETITIVE SINGLE-SHOT

ACQUISITION
Repetitive Single-Shot Acquisition lets you

DSA 602A

e Simultaneous Display of
Time and Frequency
Domains

e Live FFT Magnitude and
Phase Display

e Inverse FFT, Correlation,
Convolution

» Act on Delta (Pass/Fail
Testing)

® 32 K Point Record Length

e Labeling of Waveforms/
Settings

e Color Display

e Printer/Plotter Support

e Fully Programmable via
GPIB and RS-232-C

e True Differential Capability

automatically capture, store, label, and time and ~ Figure 1. The TriStar Digital Signal Processor
date stamp a waveform; re-arm the trigger, and  allows simultaneous display of “live” frequency-

then repeat this process up to 918 times.*'

domain data concurrent with the real-time,

Any number of repetitions, from 1to 918 can  time-domain signal.

be selected, depending on the record length

The average repetition rate is up to 155
waveforms/s for a 512-point record length. The
repetition rate is reduced for longer record
lengths and slower sample rates.

Coupled with the DSA 600A Series extended trigger
capabilities, the Repetitive Single-Shot Acquisition
feature is a powerful tool for selectively capturing
anomalous events within repetitive signals. This feature
also makes it easy to store acquired waveforms for later
examination using the Stored Waveform Scan capability.

*1 Option 4C is required to obtain the maximum
number of waveforms in the Repetitive Single-Shot
Acquisition mode.
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Figure 2. Digitizer interleaving allows for 1 GS/s maximum sample rate in
the DSA 601A and 2 GS/s in the DSA 602A.

STORED WAVEFORM SCAN

Stored Waveform Scan is a feature designed to allow
rapid viewing of stored waveforms acquired during
Repetitive Single-Shot Acquisition or Act on Delta. This
feature lets you scan through a sequence of stored
waveforms, recalling them one at a time, and displaying
them at a user-selectable rate. The scan rate can be set to
any value from 0.1 to 10 waveforms/s using the control
knobs on the front panel. It lets you rapidly “flip through”
a set of waveforms to see at a glance how the acquisi-
tions change with time.

Stored Waveform Scan simplifies the process of
viewing a large set of stored waveforms. It displays the
waveforms without requiring the recall and deletion of
each one separately. It can also be used to search for
particular characteristic waveforms.

COLOR DISPLAY

The DSA 600A Series color display lets you easily dis-
tinguish superimposed waveforms and, adjust the color
set to suit your particular needs. You can select up to
eight colors from a palette of 4096. The high resolution
screen results in a crisp display for viewing comfort.

Single-Shot Acquisitions -

Color-keyed waveform names can be attached to the
traces to further enhance waveform clarity and documen-
tation.

CHARACTERISTICS

VERTICAL SYSTEM

Accuracy With Enhanced Accuracy —<1% for an
8-division signal.

Vertical Resolution - 8 bits. Resolution can be
increased to 14 bits with signal averaging or smoothing.
Equivalent-Time Bandwidth — Determined by the
plug-in used. See page 59.

Wide Dynamic Range -1 mV/div to 10 V/div.

HORIZONTAL SYSTEM

Time Bases

Sweep Speeds - 50 ps/div to 100 s/div.

Record duration -512 ps to 1024 s in 1-2-5
sequence.

Time Base Accuracy - +0.005%, —0.015%: 0 to
45°C.

Record Length - DSA 601A: 512 to 20,480 pts (single
shot); 512 to 32,768 pts (repetitive); DSA 602A: 512 to
32,768 pts (both single shot and repetitive).

Sampling Rate - DSA 601A: 1 GS/s max;

DSA 602A: 2 GS/s max.

Main Record Positioning —The main record is
positioned with respect to the main trigger point. At
maximum pretrigger, all points except the last point in the
main record precede the trigger point. At maximum post
trigger, all points except the first point in the main record
follow the trigger point.

Windows - The main record plus two window records
may be acquired and displayed. The window records may
be different lengths and can have a different time/div than
the main record.

Window Record Positioning —The window records
may be positioned with respect to their own trigger points
on the main record. Window triggers may be delayed
from the main trigger by time or events.

Multi-Trace Pan and Zoom - Multiple traces may be
panned and zoomed simultaneously.

Display Interpolation —70omed waveforms can be
displayed using either sin (x)/x or linear interpolation, or
using a dots-only display without any interpolation.

DSA 601A DSA 602A
Sample Rate 500 MS/s 1GS/s 500 MS/s 1GS/s 2GS/s
Number of Channels 2 1 4 2 1
Time Resolution 2ns 1ns 2ns 1ns 500 ps
Record Length 51210 512to 51210 51210 51210
10K pts 20 K pts 10 K pts 20 K pts 32 K pts
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Waveform Memory —More than 210 K points of
volatile memory shared between acquired and stored
waveforms.

Settings Memory - Nonvolatile memory for approxi-
mately five settings.

TRIGGERING SYSTEM

Range - +Full Screen.

Bandwidth -1 GHz max: 500 MHz for extended
triggering.

Coupling and Sensitivity — Dc Coupled: 0.4 div from
dc to 10 MHz, increasing to 1 div at maximum trigger
bandwidth. Dc Noise Reject Coupled: 1.2 divs from dc to
10 MHz, increasing to 3 divs at maximum trigger
bandwidth. Dc HF Reject Coupled: 0.5 divs from dc to

30 kHz. Ac Coupled: 0.4 div from 60 Hz to 10 MHz,
increasing to 1 div at maximum trigger bandwidth.

Ac Noise Reject Coupled: 1.2 divs from 60 Hz to 10 MHz,
increasing to 3 divs at max trigger bandwidth.

Ac HF Reject Coupled: 0.5 div from 60 Hz to 30 kHz.

Ac LF Reject Coupled: 0.5 div from 80 kHz to 10 MHz,
increasing to 1 div at max trigger bandwidth.

Holdoff Range —Main record min: 2 s or less; max:
500 s. Window Record min: 35 ns; max: 1000 s.

WAVEFORM PROCESSING

Waveform Functions - Absolute value, average
(exponential & summation), delay, dejitter, differentiate,
envelope, exponential, filter, integrate, interpolate,
logarithm, natural log, pulse, signum, smooth, and
square root. Live waveforms can be changed by using
adjustable parameters.

Arithmetic Operators - Add, subtract, multiply, and
divide.

FFT - Magnitude and phase; real and imaginary; inverse
FFT, correlation, and convolution; six window functions;
typical noise floor: =60 dB; —70 dB with averaging.

Act on Delta - Save, repeat, chime, SRQ, and
hardcopy.

Histograms - \/ertical or horizontal histograms
generated from a user-defined portion of any waveform.
Statistical information is provided for histogram data.

MEASUREMENT SYSTEM

Amplitude —Min, max, mid, mean, p-p, gain, rms,
overshoot, undershoot, area +, area —, and energy.
Timing - Rise, fall, width, delay, main-to-window trigger
time, period, propagation delay, cross, phase, frequency,
duty cycle, and skew.

FFT - Fundamental track, harmonic amplitude,
frequency, and total harmonic distortion.

Statistics - Available for any measurement listed above
for both live acquisitions and groups of stored wave-
forms.

Cursors - Single or dual dots, split or paired mode,
horizontal and vertical bars, and measurement-zone
delimiters. Delta volts, delta time, 1/delta time, and slope.

INPUT/OUTPUT SYSTEM

Ports - Centronics, GPIB, and RS-232-C ports
standards. Fully GPIB and RS-232-C programmable.
Data Transfer Rates —Up to 100 waveforms per
second. Up to 60 measurements per second.

DISK DRIVE

One 3.5 inch microfloppy disk drive, 1.44 megabytes or
720 kilobytes formatted capacity, depending on disk
used. MS-DOS compatible formatting

CRT AND DISPLAY FEATURES

CRT -10 in. diagonal, color, magnetic deflection.
Vertical raster-scan orientation.

Resolution - 552 horizontal by 704 vertical displayed
pixels.

POWER REQUIREMENTS

Line Voltage Ranges —90 to 132 Vrms; 180 to
250 Vrms.

Line Frequency - 48 to 72 Hz.

Maximum Power Consumption - DSA 601A:
465 W max; DSA 602A: 585 W max.

ENVIRONMENTAL AND SAFETY

Temperature : Mainframe-Operating: 0 to +45°C.
Nonoperating: —40 to +75°C.

Disk Drive-Operating: 5 to +45°C. Nonoperating: —22
to +60°C

Humidity : Mainframe— Operating and Nonoperating:
Up to 95% relative humidity; up to +45°C

Disk Drive- Operating : Up to 80% relative humidity;

up to +30°C. Nonoperating: Up to 90% relative humidity;

up to +40°C.

Altitude, Vibration, Shock, Bench Handling -
Operating and Nonoperating: meets MIL-T-28800C,
Type lll, Class 5.

Electromagnetic Compatibility —Referenced to
MIL-STD-461B. Meets FCC part 15, subpart J, class A.
Meets VDE 0871/6.78 for Class “B."

Safety - Listed UL 1244; CSA Bulletin 556B, Sept.
1973; Tektronix self-certification to comply with [EC 348
recommendations.

QUICKSTART TRAINING PACKAGE

QuickStart contains application examples, and is a
complete and portable training package. It can serve
several users for thorough self-study or as a quick, easy
reference.

The package comes complete with the QuickStart
board, workbook, board reference, and power plug. This
package is available to purchasers at no additional
charge.

DSA 602A

ORDERING INFORMATION

DSA 601A $24,745
Digitizing Signal Analyzer

Includes:

Tutorial Manual (070-7249-01),

User Reference (070-7250-01),
Programmer Ref. (070-7251-01),
Command Ref. (070-7252-02),

Service Reference (070-7254-01),
Sub-miniature Probe Tip-to-BNC

Adapter (013-0226-00), Power

Cord, U.S., 120 V (161-0066-00).

DSA 602A $32,635
Digitizing Signal Analyzer

Includes: Same as DSA 601A.

INSTRUMENT OPTIONS
Opt. 1C - Cable Feedthrough
Connectors. +$200
Opt. 1R - Rackmount +$300
Opt. 4C - Non-Volatile RAM.
Adds over 450,000 points of
nonvolatile storage +$1,500
Opt. 1P -=HC100 Four-Color
Plotter +$990
Opt. 2P -4697 Color Quick
Ink-jet Printer +$2,495
Opt. 3P -4693DX Color Image
Printer +$8,995

See page 64 for additional option
information.

INTERNATIONAL POWER PLUG
OPTIONS

Opt. A1-A5 - Available NC
See page 374.

WARRANTY-PLUS SERVICE PLAN

OPTIONS

See page 378.

DSA 601A:

Opt. QO - On-site Product

Installation and Setup +$560

Opt. Q1- 1-Year On-Site Service +$745

Opt. Q2 - 2-Year On-Site Service +$2,745

Opt. Q3 - 3-Year On-Site Service +$4,195

Opt. M7 - 2 Annual Calibrations +$1,085

Opt. M9 - Additional 2-Year

Warranty and Repair +$800
DSA 602A:

Opt. Q0 - On-site Product

Installation and Setup +$695

Opt. Q1 - 1-Year On-Site Service +$975
Opt. 02 - 2-Year On-Site Service +$3,595
Opt. Q3 - 3-Year On-Site Service +$5,525
Opt. M7 - 2 Annual Calibrations +$1,350
Opt. M9 - Additional 2-Year

Warranty and Repair +$1,000

ACCESSORIES
Blank Panel - See page 64.
Cables - See page 64.
Hard Copy Units - See page 64.
Recommended Cart - K217S $725
Recommended Probes - See page 64.
Recommended Software — See page 64.

PHYSICAL CHARACTERISTICS

Benchtop Rackmount
Dimensions mm in. mm __ in.

Width 457 180 482 19.0
Height 328 129 311 123
Depth 678 267 678 26.7

Weight = kg b kg Ib
Net

DSA601A 309 680 36.7 810
DSA602A 327 720 386 850
Shipping (Domestic)

DSA601A 485 107.0 553 122.0
DSA602A 494 109.0 56.7 125.0
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NEW CSA 404/CSA 803

e Designed for
Communications
Applications

* “Real-Time” Feel

e Optical-to-Electrical (O/E)
Capability

» Direct Jitter and Noise
Measurements

» Automatic Measurements on
Eye-Diagrams

e On-board Histograms

e Infinite, Variable
Persistence, & Color Graded

Display Modes

* Comprehensive Waveform
Processing

* Fully Programmable

» Mask Testing

 Constellation Diagrams

e Hardcopy ,

e Color Display GPIB

IEEE-488

COMMUNICATIONS SIGNAL
ANALYZERS

With state-of-the-art technology, histograms,
persistence, mask testing, and constellation diagrams,
the CSA 803 and CSA 404 are specifically designed to
meet the needs of the communications industry. (For
Lightwave and optical communication applications, the
CSAs have O/E converters that allows you to directly
analyze at the optical signal.) For triggering on high
speed signals, the CSAs offer built-in as well as external
trigger units that allow you to trigger up to 20 GHz.

HISTOGRAMS

Time and Voltage histograms are a powerful statistical
tool for measuring noise and jitter in communication
signals. The CSA 404 and CSA 803 offer both Time and
Voltage histograms with a set of useful information such
as the mean, rms deviation, and p-p that are displayed
and continuously updated at a user-selectable rate.

STATISTICAL MEASUREMENTS

The CSAs have a built-in statistical database to
accumulate waveform data. The database is a 256 x 512
x 16 bit data array and it accumulates data indefinitely.
The data is available over the GPIB and can be viewed in
the color-graded display mode. Using the database, the
CSAs can make direct and automatic jitter and noise
measurements and also make automatic pulse parametric
measurements on random data such as eye-diagrams.

CSA 803

The CSA 803 is based on sequential sampling
architecture giving it extremely high timing resolution
(0.01 ps) and bandwidth (up to 50 GHz) capabilities.
Refer to pages 45-52 for more information about the
CSA 803.

CSA 404

The CSA 404 is based on random Equivalent Time
sampling architecture and is a versatile instrument with
1 GHz bandwidth and extensive triggering capabilities.
Refer to pages 57-58 for more information about the
CSA 404.

RELATED PRODUCTS

For the communication industry, Tektronix also has
the CSA 907 Bit Error Rate Tester, PCM testers, etc. Refer
to pages 348-358 for more products for the communica-
tion industry.

CSA 404 AND CSA 803 FEATURE COMPARISON

Cabinet Rackmount
Dimensions mm _in. mm in.

Width 448 176 483 19.0
Height 238 94 222 88
Depth 599 236 550 21.6
Weights = kg Ib kg Ib
Net 19.0 416 22.048.0

Shipping 28.0 62.0 31.468.0

*The CSA 404/803 comply with IEEE
Standard 488.1-1987, RS-232C and
Tektronix Standard Codes and
Formats.

10 polygons (i.e., masks), each with up to 50 vertices,
and count the samples that fall in each of the defined
masks. The defined masks can be stored as part of the
10 instrument settings and can be recalled at a later time.

Feature CSA 404 CSA 803
Acquisition B/W 1 GHZ" 12.5/20/40/50 GHz
Trigger BW 1 GHz" 2.5/10/20 GHz
Optical B/W 1 GHz? 20 GHz®
ORDERING INFORMATION PERSISTENCE Optical Wavelength 450-1700 nm* 1200-1600 nm
s In addition to the normal persistence mode, the CSAs Timing Resolution 10 ps 0.01ps
e b RN have variable persistence, infinite persistence, and color- Timing Accuracy 0.002%+100 ps_ 001%+10ps
Includes: graded infinite persistence. While variable persistence is Maximum Channels(@ BW) 6" 4@20,2@ 50,
Tutorial manual (070-8185-00), useful to view signals that are “aged” over a finite amount 1@50
gfg&;ﬁ:ﬁ"‘;‘;‘%%‘ﬁgg ?3%‘&"8”1 870 of time (300 ms to 20 s), the infinite and color-graded Tnpul Dynamic Range 0V v
Quick Reference (070-8188-00), infinite persistence modes are useful to accumulate the Offset Range 125V 2V
gervic'ecr(!:(f’erﬁnsce g%%s&%s{%oo)és N waveforms indefinitely. Color-graded persistence | Vertical Accuracy 1% %
R o e T S A provides visual feedback on the density of the samples. Vertical Noise (typical) 22 mVrms 450 Vrms™
See page 47 for CSA 803 ordering MASK TESTI,NG - . . R WA} S ;e?a‘;sr:nio st
information. For ATE applications requiring Pass/Eaﬂ testing, the TR Yo m
PHYSICAL CHARACTERISTICS CSA provides mask testing. You can define and edit up to = ™ Yor

“'With three 11A72 plug-ins.
“2With P6700-series optical probes.
“"Within SD-46 Sampling Head.
“SD-22@100 mV/div.
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CSA 803 AND 11801A

The CSA 803 communications signal analyzer and the
11801A digital sampling oscilloscope offer the highest
bandwidth and time resolution of the 11000 Series. In
addition to the easy-to-use, touch-screen user interface
and powerful automatic measurement system common to
all 11000 Series instruments, they add single-ended and
differential TDR and TDT, timing resolution to 0.01 ps,
and up to 50 GHz bandwidth (depending on the sampling
head used). This unmatched performance and feature set
makes them ideal for semiconductor device testing; TDR
characterization of circuit boards, IC packages, and
cables; and high-speed digital, data-communication
measurements.

e The CSA 803 accepts up to two, dual-channel

SD Series sampling heads and has built in trigger
capability of up to 10 GHz through the prescaler.

e The 11801A accepts up to four, dual-channel

SD Series sampling heads and is expandable to
136 channels of acquisition and TDR using SM-11
Multi-Channel Units.

RESOLUTION AND REPEATABILITY

The state-of-the-art digital time base in the CSA 803/
11801A provides unmatched timing resolution, with
sample intervals to 10 femtoseconds (0.01 ps) and
measurement repeatability to 1 ps. In addition, the
vertical system provides 8 bits of vertical resolution at all
deflection factors (80 v LSB at 2 mV/div). Powerful on-
board waveform processing allows expansion with
averaging to sensitivities in the 100 uV/div range and
beyond.

FASTEST ACQUISITION

The CSA 803/11801A, with its multiprocessor-based
architecture and high-speed analog, error-sample
feedback-loop technology, has the highest sample rate of
any sampling oscilloscope. The 200 kHz sampling rate
gives the CSA 803/11801A a “real-time” feel for
waveform controls and allows high-speed data capture
for histograms and automated measurements.

MODULARITY MAKES ROOM FOR GROWTH
In the Tektronix tradition, the CSA 803/11801A can be
tailored through modular plug-in sampling heads for a
variety of applications. Modularity also offers a path for
growth and expansion as new sampling heads become
available. For example, for applications requiring
superior noise performance, the SD-22 Sampling Head
offers two channels of acquisition at 12.5 GHz with
450 ]flv (typical) of noise. High bandwidth acquisition
and TDR are available in the SD-24 sampling head,
which offers two channels with 20 GHz bandwidth and
two polarity-selectable TDR step generators. The SD
Series of sampling heads currently includes nine heads,
with more to come.

AUTOMATED MEASUREMENTS MAKE IT
EASY

The CSA 803/11801A offer a comprehensive,
accurate, and automatic measurement system. Up to six
measurements can be displayed on screen at any time, all
updated continuously. Any number of measurements may
be made over the GPIB or RS-232-C interfaces.

For the first time in the industry, you now can make
automatic jitter and noise measurements using the
statistical measurement mode. Statistical measurements
allow automatic pulse parameter measurements on
random signals such as eye-diagrams and allow you to
make stable and accurate measurements even in the
presence of jitter and noise.

All measurement parameters are user-controllable and
measurement levels may be set in relative (i.e.,
percentage) or absolute terms. Measurements are also
fully annotated so there is no question about which part
of the waveform is used for making the measurements.

Measurements include: amplitude measurements,
such as mean, rms, p-p, and overshoot; timing measure-
ments, such as width, propagation delay, and phase; and
energy measurements, that provide direct area or energy
results! Measurement statistics are also available to
evaluate the stability of any measurement result.

For large channel count applications where throughput
is a prime consideration, dedicated time measurement
hardware can be used to make precise timing measure-
ments on many channels in parallel — over 50 measure-
ments per second. This hardware is duplicated for each
sampling head in the mainframe and SM-11, providing
maximum throughput even in large channel-count
applications.

ON-BOARD WAVEFORM PROCESSING

The extensive on-board waveform processing
capability of the CSA 803/11801A not only provides
smooth “real-time" update rate and control response, it
also allows complex waveform calculations to be
performed and displayed in the same continuously
updated fashion.

Calculated waveforms can be as simple as addition of
two channels, or more complex, from basic operators
(+, =, x, +), to specialized math functions such as square
root, differentiate, log, envelope, and filter. Calculations
can include acquired waveforms, stored waveforms, and
constants.

All measurement functions, except hardware
measurements, are allowed on calculated traces. In
addition, the instrument can be set to stop acquisition
after certain conditions, such as when a specified number
of averages have been completed.

WINDOWING SHOWS THE DETAILS

The CSA 803/11801A offers another first for sampling
oscilloscopes — windows. Similar to the delayed sweep
on conventional oscilloscopes, windows allow viewing a
long interval on one trace while examining the details of a
section of the waveform on a second trace.

Up to seven windows can be created on a single main
trace, each with independent positions. The instrument
can even be programmed to automatically locate a
window on a specified transition within the main
waveform. Like the other oscilloscopes in the 11000
Series, windows in the CSA 803/11801A are actually re-
acquired with a higher resolution than the main waveform
- not just digitally expanded from the main trace, as in
some lower performance instruments.

11801A

High resolution
instruments capable
of viewing very fast
digital signals.

* High Resolution and
Repeatability

¢ 8.8 ps Rise Time

» Highest Sample Rate
(200 kHz) among Sampling
Oscilloscopes

e Modularity through
Sampling Heads

» Powerful, Comprehensive
Automatic Measurements
with Statistics

e TDR/TDT Capability on Every
Channel

e Dual Time Base allows
Multiple Windows

e Extensive Waveform
Processing

e High Resolution Display

» Ease of Use

e Complete Programmability
for ATE Applications (both
GPIB and RS-232-C)
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NEW 11801A/CSA 803

© 3.8 ps Rise Time

e 10 femtosecond
Equivalent-Time Sampling
Interval

e Modular Architecture

© 200 kHz Sampling Rate

* “Real-Time" Feel for
Waveform Control

* TDR and Differential TDR

e Optical-to-Electrical (O/E)
Capability

e Automatic Measurements
with Statistics and Statistical
Measurements

e Comprehensive Waveform
Processing

e Fully Programmable

e Fasy to Use

» Hardcopy

e Eight Channels, Expandable
to 136 (with an 11801A and
SM-11 Multi-Channel Units)

TIME DOMAIN REFLECTOMETRY (TDR)

With the SD-24 Dual-Channel TDR/Sampling Head,
the CSA 803/11801A offers full 20 GHz acquisition and
unmatched TDR performance on up to 136 channels.
Each channel has an independent polarity-selectable
(positive-going or negative-going) TDR step generator.
The TDR outputs can also be precisely matched at a
reference plane providing the only true integrated
differential TDR system available today. Differential TDR
offers an accurate picture of the performance of balanced
or unbalanced differential systems, such as twisted pair
cables, differential microstrips, or differential inputs in
active devices.

The step generator of the SD-24 also represents state-
of-the-art technology, offering unmatched 35 ps reflected
rise time (the rise time of a reflection from a short circuit,
including the acquisition rise time of 17.5 ps) with the
flattest step in the industry. TDR is also simple to use
with one-touch preset functions for both single-ended
and differential TDR. There is direct readout of impedance
in rho and ohms as well as readout of one-way or two-
way distance in meters, feet, or inches.

The CSA 803/11801A allows real-time viewing of the
TDR response to a user-selected rise time with the filter
function. Simply enter the filter rise time, and the CSA
803/11801A displays a live trace that shows the response
at that rise time. Waveform math can also be used to
subtract a reference trace acquired with a 50 Q
terminator for removal of unwanted aberrations due to
cabling and fixturing.

L

GPIB

IEEE-488

*The CSA 803/11801A Series complies
with IEEE Standard 488.1-1987,
RS-232-C and Tektronix Standard
Codes and Formats.

Virtually all operations of the CSA 803/11801A is
through the touch-sensitive front-panel. A simple three-
level menu structure with pop-up menus and two control
knobs provide simple interaction with all functions. In
addition, common functions, such as volts/division and
time/division are always selectable through on-screen
icons — so these functions are always available. The two
multi-function knobs allow controlling two related
parameters, such as volts/division and offset, for less
button pushing.

Autoset provides a convenient, fast method for
displaying a signal on the CSA 803/11801A. Just select a
channel and press autoset. Usually autoset is complete in
less than two seconds.

ATE APPLICATIONS

The CSA 803/11801A functions are completely
programmable through the IEEE Standard 488 (GPIB) and
RS-232-C interfaces. In addition, up to 10 complete
instrument settings may be stored in nonvolatile memory
on-board for quick recall over the external interfaces or
through the front panel. Documentation is simple using
the flexible hardcopy features of the CSA 803/11801A.
Full screen printouts, including time/date stamp can be
printed on a variety of devices including dot matrix, laser
printers, pen plotters and ink jet.

SOFTWARE SUPPORT

All the 11000 Series software products are compatible
with the CSA 803/11801A, including the Template
Waveform Processing Program and Utility software. See
page 64 for more information on software for the 11000
Series.

CSA 803 COMMUNICATIONS SIGNAL
ANALYZER

The CSA 803 is aimed at high-speed digital communi-
cation applications. It has extensive measurement
features specifically optimized for digital data communi-
cations applications — such as automated eye-diagram
analysis, histograms, and masks. The modular architec-
ture of the instrument allows the choice of several
sampling heads including a low noise head, O/E
converter, and TDR heads. The high sample rate, the
highest in the industry for any sampling oscilloscopes,
brings a real-time feel to the control and display of wave-
forms.

TRIGGER BANDWIDTH

The CSA 803 provides a built-in, full function, dc
coupled, 2.5 GHz trigger with slope and level control that
provides a versatile, flexible, and stable trigger. It also
has a built in, ac coupled, 10 GHz prescaler trigger that
divides and randomizes the input signal for stable
triggering on high-speed signals. By using an external
delay line, the trigger point can also be viewed.

11801A DIGITAL SAMPLING
OSCILLOSCOPE

The 11801A supports to eight acquisition channels in
the mainframe and provides expansion capability for up
to 136 channels using four SM-11 Multi-Channel Units.
This large number of channels allows parallel acquisition
for very fast pulse parametric testing of high-speed
integrated circuits or for supplementing a functional test
system while performing ac parametric testing.

Up to half of the channels can be acquired and
measured simultaneously — in a single acquisition cycle.
This measurement power is made possible by the
multiprocessor architecture used in the CSA 803/11801A.
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The highly parallel acquisition and measurement
architecture not only eliminates the need for relay
multiplexers, which degrade signal quality and system re-
liability, but it also makes acquisition and measurement
of many channels practical in a production ATE
environment. Signal acquisition and TDR measurements
can be done with a simple command, with no disconnect-
ing and reconnecting of cables or probes required before
acquiring data.

In today's high-speed circuits, testing controlled
impedances of circuit board runs, remaving cable delays
from the device under test, and other transmission-line
integrity measurements are critical. In addition, multi-
channel TDR allows crosstalk testing on ribbon cables
and circuit boards, as well as high throughput single-
ended TDR for traditional cable and connector applica-
tions. The 11801A with the SD-24 TDR/Sampling head,
moves TDR from the position of an occasional tool to an
integral part of your measurement strategy.

CHARACTERISTICS
Characteristics apply to both the CSA 803 and 11801A
unless noted.

VERTICAL SYSTEM

Rise Time/Bandwidth - Determined by the sampling
head used.™

Vertical Resolution -8 bits full screen (80 pV LSB at
2 mV/div deflection factor).

Amplifier Gain Accuracy -+1% of all settings.
Deflection Factors -2 to 255 mV/div in 1 mV/div
increments.

Offset Range - +2 V.

"1 See Sampling Head Characteristics on

page 48. The CSA 803/11801A mainframes
have no acquisition bandwidth limits.

HORIZONTAL SYSTEM
Main and Window Time Base -1 ps/div to 5 ms/div,
settable in 1-2-5 sequence or in 1 ps increments.

Time Base Accuracy

Time interval Accuracy

>10ns 0.01% x time interval + 10 ps
1ns 10 ps

100 ps 5 ps

10 ps 2 ps

‘2 Interpolate linearly between cardinal points.

Record Length —512, 1024, 2048, 4096, and 5120
points.

Windows - Any number of window records may be
placed on any number of main records, up to a maximum
of 8 displayed traces. All window records have the same
duration, but may be independently positioned on any
main record. The window may be set to automatically
track @ moving edge on the main record.

Maximum Sample Rate - 200 kHz.

TRIGGER SYSTEM

Trigger Bandwidth - CSA 803: 2.5 GHz (direct), 2 to
10 GHz (Prescaled); 11801A: 2 GHz.

Trigger Sensitivity™® - CSA 803: Direct: Dc Coupled,
30 mV p-p, dc — 200 MHz; 200 MHz - 2.5 GHz
increasing linearly to 250 mV; Prescaled: Ac Coupled,
600 mV p-p, 11801A: Dc Coupled, 40 mV p-p dc

— 200 MHz; 200 MHz - 2.0 GHz increasing linearly to
200 mV; Ac Coupled: Attenuates signals below 30 kHz,
4OGmV p-p from 30 kHz to 200 MHz, 250 mV p-p at

2 GHz.

Delay Jitter —2.5 ps +20 ppm of selected delay (rms).

Internal Clock - 100 kHz (drives TDR, Internal Clock
Output, and Calibrator).

Trigger Level Range =+1.0V (+5.0 V with 10X
trigger attenuator activated).

Trigger Input Range —CSA 803: +1.5V (direct),
+2.5V (Prescaled); 11801A: £1.5V.

" CSA 803/11801A has external trigger only;

requires > 40 ns pretrigger or use of DL-11
Delay Lines to view trigger point.

MEASUREMENT SYSTEM

Waveform Processing Functions —Add, subtract,
multiply, divide, absolute, average, differentiate,
envelope, exponent, integrate, natural log, log, signum,
square root, smoothing, and filter.

Measurement Set —Max, min, mid, p-p, mean, rms,
amplitude, extinction ratio, overshoot, undershoot,
noise™, rise, fall, frequency, period, prop delay, cross,
width, phase, duty cycle, jitter', area +, area —, and
energy. Measurements are constantly updated; mean and
standard deviation available on all measurements.
Measurement Parameters - Proximal, mesial,
distal,and start/stop levels: May be set to relative or
absolute values.

Cursors - Paired or split dots, vertical bars, and
horizontal bars.

" Available only in statistical measurement
mode.

POWER REQUIREMENTS
Line-Voltage Ranges —-90 to 132 V rms, 180 to
250 V rms.

Line Frequency - 48 to 440 Hz.
Maximum Power Consumption -214 W.

ENVIRONMENTAL AND SAFETY
See page 49.

11801A

ORDERING INFORMATION

COMMUNICATIONS SIGNAL ANALYZER
CSA 803 Communications Signal
Analyzer $2
Includes:

Tutorial manual (070-7718-00),
User Reference (070-7719-00),
Command Reference
(070-7720-01), Programmer
Reference (070-7738-01), Service
Reference (070-7721-00),

12 inch SMA-SMA cable,

2 ea. 8 1/2 inch SMA-SMA cable,

1 wrist strap, Power Cord, U.S.,
Power Cord, U.S., 120 V
(161-0066-00).

PHYSICAL CHARACTERISTICS
Cabinet Rackmount
Dimensions mm in. mm in.

Width 448 17.6 483 19.0
Height 238 94 222 88
Depth 599 23.6 550216
Weights = kg b kg Ib
Net 223 49 232 51

Shipping 259 57 26.8 59

DIGITIZING SAMPLING OSCILLOSCOPE
11801A Digital Sampling

Oscilloscope $27,500
Includes:

Tutorial manual (070-8025-00),

User Reference (070-8021-00),
Programmer Reference

(070-7038-01), Command

Reference (070-7020-01),

Service Reference (070-8024-00),

12 inch SMA-SMA cable,

2 ea. 8 1/2 inch SMA-SMA cable,

1 wrist strap, Power Cord, U.S.,

120 V (016-0066-00).

INSTRUMENT OPTIONS
Opt. 1R -Rackmount. +$250
Opt. 1M = Multi-Channel
Conversion (11801A only). +$1,000
Opt. 10~ -$1,000
Deletes the 10 GHz prescalar
capability. This does not affect
the 2.5 GHz trigger. For additional
option information see page 64.

WARRANTY-PLUS SERVICE PLAN

OPTIONS

See page 378.

Opt. Q0 - On-Site Product

Installation and Setup +$460

Opt. Q1 -1 Year On-Site Service  +$670

Opt. Q2 -2 Year On-Site Service +$2,010

Opt. Q3 - 3 Year On-Site Service +$3,310

ACCESSORIES
See pages 52 and 294.

PHYSICAL CHARACTERISTICS
Cabinet Rackmount
Dimensions mm_in. mm in.

Width 448 17.6 483 19.0
Height 238 94 222 838
Depth 599 23.6 550 21.6
Weights = kg b kg Ib
Net 223 49 232 51

Shipping 259 57 26.8 59




SD-22/SD-24

H igh performance
sampling heads
provide high bandwidth
sampling for a multitude
of applications.

NEW SD-14

© 100 k<2, 0.25 pF typical

e 7 V p-p Dynamic Range

® 2.5 GHz Bandwidth

e ECL, CMOS and GaAs Device
Characterization

SD-20
® Loopthrough Sampling Head

e Unterminated
e General-Purpose TDR

SD-22

® 12.5 GHz Bandwidth

¢ Low-Noise

e Digital Data Communications
e Dual-Channel

SD-24

e TDR/Sampling Head

e Dual-Channel, Differential
TDR

© 20 GHz Bandwidth

» 35 ps Reflected Risetime

 Line Impedance & Crosstalk
Characterization

SD-26
® 20 GHz Bandwidth
e Dual-Channel

NEW SD-30

*» 40 GHz Bandwidth

* Single-Channel

* High Bandwidth
Communications and
Microwave Applications

NEW SD-32

e 50 GHz Bandwidth
e Single Channel

SD-42

e Optical-to-Electrical
Converter

e DC to 6.4 GHz Optical
Bandwidth

e 1000-1700 nm Wavelength
Range

SD-46

e Optical-to-Electrical
Converter

» 20 GHz Optical Bandwidth

® 1200 nm to 1650 nm Spectral
Response

SUSERDRAY CSA 803/11800 SERIES SAMPLING HEADS

SD-14 HIGH IMPEDANCE PROBE

SAMPLER

The SD-14 is a dual channel, 2.5 GHz probe sampler
designed for high impedance signal acquisition where a
50 Q acquisition system is not the optimal solution. The
SD-14 is ideal for high speed device characterization
such as ECL, CMOS, ACL, and GaAs testing. The
100 k2 input impedance and 0.25 pF capacitance results
in very low loading of the device under test. The 7 volt
dynamic range and +3.5 V offset range, makes the SD-14
suitable for testing all digital logic families as well as
most analog circuits.

The SD-14 consists of two samplers, each attached at
the end of a 0.6 meter cable for easy circuit probing. The
modular architecture of the CSA 803/11801A enables the
use of extended samplers, bringing a new level of
performance to sampling scopes. In conjunction with the
11801A and SM-11 multichannel unit, it is possible to
configure up to 136 channels of high impedance, high-
bandwidth acquisition with measurement accuracy
approaching 140 ps.

SD-20 LOOPTHROUGH SAMPLING
HEAD

The SD-20 is a single channel, 20 GHz loopthrough
sampling head designed for low-loss testing in
applications such as microwave systems research and
development, digital device characterization, and high-
speed digital communications circuit design. It provides
an acquisition rise time of 17.5 ps, with typically
750 pV rms of noise (350 pV with smoothing) to ensure
clean, undistorted signals.

The SD-20 is non-terminated, and keeps losses to a
minimum by routing the signal of interest directly
through the sampling head — without the need of a power
divider. The SD-20 can also be used for customized TDR
measurements of transmission lines and controlled
impedance devices. An external signal generator may be
used, instead of the SD-24 pulse generator, to tailor the
TDR pulse to fit a particular situation. For instance,
slower slew rates or higher amplitude may be utilized, or
you may perform half-sine or impulse testing.

In digital communications, the SD-20 is useful for
viewing and triggering on the clock signal without the use
of a power divider.

SD-22 LOW-NOISE SAMPLING HEAD

The SD-22 is a dual channel, 12.5 GHz sampling head
specifically designed for low-noise measurement in
digital communications and device characterization
applications. It provides an acquisition rise time of
28 ps, and typically 450 v rms of displayed noise. With
smoothing, noise levels are 180 pV rms.

In order to precisely capture and display the switching
characteristics of high-speed, communications circuits,
to make accurate statistical measurements of signal noise
and signal timing jitter, or to obtain stable timing
measurements of fast digital ICs, the noise floor of the
test equipment must be kept to a minimum. The SD-22 is
the ideal instrument for these low-noise applications.

SD-24 TDR/SAMPLING HEAD

The SD-24 is a dual-channel TDR/Sampling Head.
This sampling head has a rise time of 17.5 ps or less,
with a typical 20 GHz equivalent bandwidth.

Each channel of the SD-24 is also capable of
generating a fast rising step for use in Time Domain
Reflectometry (TDR). In TDR mode, the acquisition
portion of the sampling head monitors the incident step
and any reflected energy. The reflected rise time of the
TDR step is 35 ps or less. The polarity of each channel's
TDR step can be selected independently of the other
channel. This allows for differential or common-mode
testing of two coupled lines, in addition to the independ-
ent testing of isolated lines. The SD-24 can be used to
characterize crosstalk by using the TDR step to drive one
line while monitoring a second with the other channel.

The “filter" function on the CSA 803/11800 can be
used with TDR or crosstalk measurements to characterize
a system at a slower risetime.
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SD-26 SAMPLING HEAD

The SD-26 is a dual-channel, 20 GHz equivalent
bandwidth sampling head. This sampling head has the
same acquisition capability as the SD-24 TDR/Sampling
Head but does not include the TDR step generators.

NEW SD-30 SAMPLING HEAD

The SD-30 is a single-channel, 40 GHz bandwidth
sampling head for use in high bandwidth applications.
This sampling head was specifically designed for
characterizing high-speed devices used in advanced data
communications and microwave systems research. This
performance is available for any new or existing
CSA 803/11800 mainframe without having to upgrade to
a new system, a result of the modular architecture of the
CSA 803/11800 family. The SD-30 has a measured
bandwidth of greater than 40 GHz and a calculated
rise time of less than 8.8 ps.

NEW SD-32 SAMPLING HEAD

The SD-32 is a single-channel, 50 GHz bandwidth
sampling head. The SD-32 performance is available for
any new or existing CSA 803/11800 mainframe. The
SD-32 has measured bandwidth of greater than 50 GHz
and calculated rise time less than 7.0 ps.

SD-42 OPTICAL-TO-ELECTRICAL

CONVERTER

The SD-42 Optical-to-Electrical Converter head can be
used to analyze optical signals in the 1000 nm to
1700 nm wavelength range. The pulse response of the
measurement system is less than 55 ps FWHM (Full-
Width, Half-Maximum) which is equivalent to a calculated
bandwidth of dc to 6.4 GHz. The electrical output on the

Sampling Head Characteristics

front panel is coupled to the adjacent sampling head via
the semi-rigid coaxial link provided.

The SD-42 is also equipped with an optical power
meter for average power monitoring through a pair of
voltage outputs on the front panel. Power from 5 nW to
5mW can be measured.

For more information on this instrument, see the
Opto-Electronics Instruments section, page 286.

SD-46 OPTICAL-TO-ELECTRICAL
CONVERTER

The SD-46 is an Optical-to-Electrical converter for use
with the CSA 803/11800 Series Oscilloscopes equipped
with an SD-22, SD-24, SD-26, SD-30, or SD-32
Sampling Head. The SD-46 is linear up to 25 mW peak
input with a calibrated deflection factor from 50 puW/div to
5 mW/div at 1300 nm. This head has a 25 ps optical
pulse response (maximum FWHM) with the SD-24 and
SD-26.

For more information on this instrument, see the
Opto-Electronics Instruments section, page 286.

SD-51 TRIGGER HEAD

The SD-51 Trigger-Countdown Head provides stable
displays of signals from 1 to 20 GHz with less than
6 ps rms jitter.

The SD-51 is a free-running tunnel diode oscillator
with a front-panel control to synchronize the oscillator to
a subharmonic of the input signal and the output
oscillator to a subharmonic of the input signal. The
output from the SD-51 is coupled to the CSA 803/
11800 Series trigger input connector. The output signal
is a direct countdown of the input (and the input
connector) and permits triggering by the sampling time
base unit.

Channels Bandwidth Risetime Impedance

Noise Applications (Typical)

SD-14 2 25GHz  140ps 100 k/.25 pF 2mv ECL, CMOS, ACL GaAs Dev. Characterization
SD-20 20GHz  175ps 50 Qunterminated 750 mV Special TDR, communications
SD-22 125GHz 28 ps 50 Q 450mvV Communications
SD-24 20GHz 175ps 50Q 750 mV TDR/TDT Crosstalk
750mV  Device Characterization

SD-30 40GHz 88ps 50Q

1.8mvV High Bandwidth Communications & Microwave

SD-32 50GHz  70ps 50Q

18mv High Bandwidth Communications & Microwave

SD-42 6.4 GHz

Optical to Electrical

1
2
2
Sb-26 2 20GHz  175ps 50Q
1
1
1
1

SD-46 20 GHz

Optical to Electrical

ENVIRONMENTAL AND SAFETY CHARACTERISTICS
(11801A, CSA 803, SM-11, SD-Serles Heads)

Operating Temperature —0°C to 50C.
Non-Operating Temperature -- 40°C to +75°C.
Altitude, Vibration, Shock, Bench Handling -
Operating and Non-Operating: mests MIL-T-28800C,
Type Ill, Class 5.

Safety - Listed UL 1244, CSA Bulletin 556B September
1973, Tektronix self-certification to comply with IEC 348
recommendation.

Electromagnetic Compatability - Meets the
following requirements of MIL-STD-461C: CE-03 Pt 4
Curve 1, CS-01 Pt 7, CS-02 Pt 4, CS-06 Pt 5, RE-02,
Pt 7, RS-01 Pt 4, RS-02 Pt 5, RS-03, Pt 7 (limited to

1 GHz). Meets FCC Part 15, subpart J, Class A.

For Germany: Meets VDE 0871/6.78 Class B.

Humidity - To 95% RH at up to 50°C.

SD-42/SD-46/SD-51

ORDERING INFORMATION

$D-14 High Impedence Probe
Sampler

Includes: Installation/User
Manual (070-8286-00);
Service Manual (070-8285-00);
4-post ECB mount ground
socket; Edge tab ground socket;
10 ea. Wire-form ground,

.050 spacing; 10 ea. Wire-form
ground, .040 spacing; plastic
accessories case.

$D-20 Loopthrough Sampling
Head

Includes: Installation/User

Reference (070-7531-00),

Service Reference (070-7528-00),
precision 3.5-mm termination
(011-0155-00), 2 SMA short-circuit
terminations (015-1020-00).

$D-24 Dual TDR/SamplingHead  $5,250
Includes: Installation/User

Reference (070-7052-00),

Service Reference (070-7053-00),

SMA short-circuit terminations
(015-1021-00).

$D-26 Dual Sampling Head $3,780
Includes: Installation/User

Reference (070-7226-01),

Service Reference (070-7227-01),

2 SMA short-circuit terminations

(015-1020-00).

$D-22 Low-Noise Sampling

Head $3,780
Includes: Same as SD-26.

$D-30 Sampling Head $9,450

Includes: Installation/User
Manual (070-7904-00);
Service Manual (070-7905-00);
1 SMA short circuit termination
015-1020-00).
D-32 Sampling Head =)
Includes: Installation/User
Reference (070-8268-00);
Service Reference (070-8269-00);
1 SMA short-circuit termination
(015-1020-00)
$D-42 Optical-to-Electrical
Converter $3,845
Includes: See the Opto-
Electronics Instruments
section, page 286.
$D-46

Optical-to-Electrical Converter ~ $8,925
Includes: See the Opto-

Electronics Instruments

section, page 286.

8D-51 Trigger Head $3,500
Includes: Installation/User

Manual (070-7338-00),

Service Reference (070-7339-00),

12" SMA male-to-male (174-1364-00).

WARRANTY-PLUS SERVICE PLAN
OPTIONS

See page 378.
Ogl. Q1 -1-Year On-Site Service.
SD-20

SD-24

SD-26 +$165
SD-22 +$165
oBl. Q2 - 2-Year On-Site Service.

$D-20

SD-24 760
$D-26

SD-22

OBt. Q3 - 3-Year On-Site Service.

SD-20 X
SD-24 +$1,260
SD-26 +$880
SD-22 +$880
‘" Contact your local sales
representative.




s CSA 803/11800 SERIES SAMPLING HEADS
= STATIC ISOLUTION UNIT

ORDERING INFORMATION

$IUB0O Static Isolation Unit
Includes:
12 VDC power supply, two SMA

$1,550

Male-to-Female adapters, foot switch,

two 50 Q terminators, and an

instruction/performance verification

manual.

PHYSICAL CHARACTERISTICS
Dimensions mm in
Width 23.28 0.95
Height 7105 29
Depth 9139 3.8
Weight kg b
Net 0.205 0.69
Shipping 0441 20

CHARACTERISTICS

Acquisition System - SD-14, SD-22, SD-24, SD-26:
dual channel; SD-20, SD-30: Single channel.

Rise Time - SD-14: 115 ps; SD-20, SD-24,

SD-26: 17.5 ps; SD-22: 28 ps, all from 10% to 90%.
Bandwidth - 3 GHz for the SD-14; 20 GHz for the
SD-20, SD-24, and SD-26; 12.5 GHz for the SD-22;

40 GHz for the SD-30.

Dynamic Range -1\ p-p within a +1.6 V range for the

SD-20, SD-22, SD-24, SD-30; 7 V p-p withina+3.5V
offset range for the SD-14.

Dot Transient Response - Accuracy after calibration
at operating temperature is 5% for signals up to

0.5V p-p. Adjustable to unity for signals up to 1.0 V p-p.

Input impedance - SD-22, SD-24, SD-26: 50 Q
+0.5Q. SD-141is 100 k2 and 0.25 pF. SD-20 is not
terminated and not rated.

Displayed Noise —With unity dot response:

Maximum  Typical

SD-20, SD-24, SD-26 1.2mv 750 W
SD-22 800 wv 450 pv
SD-14 4mv 2mV
SD-30 2.3mV 1.8mv
With smoothing:

SD-20, SD-24, SD-26 550 wv 350 pv
SD-22 400 pv 180 W
SD-30 1mV 700 W

Maximum Input Voltage —+3 volts.

Isolation Between Channels -1% p-p voltage
transmission from the channel driven by the 067-1338-
00, to the quiescent channel (see page 51).

Time Coincidence Between Channels - 10 ps
accuracy; < 0.2 ps/°C stability.

TDRSYSTEM(SD-24 ONLY)

Displayed Rise Time

Incident - 28 ps typical, 10% to 90%, at + 250 mV or
-250 mV output, elsewhere +1%.

Reflected - 35 ps or less, 10% to 90%, at + 250 mV or
-250 mV output.

TDR Pulse Amplitude - Adjustable to +250 mV
(polarity of either pulse may be inverted).

Time Coincidence Between TDR pulses -
Adjustable to less than 1 ps.

Source Resistance -50 +0.5 Q.
Aberrations (at + 250 mV amplitude) -

10 ns to 20 ps before step: +3% or less.
< 300 ps after step: +10%, =5% or less.
300 ps to 5 ns after step: +3% or less
Elsewhere: +1% or less.

SD-51 CHARACTERISTICS

Input Signal - Frequency range is 1 to 20 GHz. Stable
synchronization on signals of at least 100 mV p-p, as
measured separately into 50 €2, 5 V p-p max.

Input Characteristics - 50 Q SMA (3 mm)
connector. Open termination paralleled by 1 pF.
Trigger Output - Approximately 200 mV into 50 Q.
Jitter is 6 ps rms or less with signals from 5 to 20 GHz;
7 ps rms or less with signals from 1 to 5 GHz. Kickout at
signal input is 180 mV peak; kickout occurs between
successive samples.

ENVIRONMENTAL AND SAFETY
See page 49.

SIU 800 STATIC ISOLATION UNIT

The SIU 800 protects the sampling bridge from
damage due to static discharge from circuit boards and
cables. The SIU 800 is intended for use in applications
such as TDR circuit board testing and cable testing where
large static charges can be stored. When used with the
SD-24 TDR/Sampling Head, the SIU 800 provides a
reflected risetime of less than 40 ps and a reflection
coefficient of less than 80 mp.

The SIU 800 is installed between the DUT and
sampling head and is controlled manually by a foot
switch or under program control through a TTL-
compatible input. When the foot switch is in the normal
position (not pressed), the DUT is grounded through a
50 Q termination resistor. This will discharge any static
charge stored in the DUT. Pressing the foot switch
connects the DUT to the sampling head input allowing a
measurement to be made. Both channels are controlled
simultaneously by the foot switch or TTL input.
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SM-11 MULT! CHANNEL UNIT

The SM-11 Multi-Channel Unit can accept up to 16 SD-Series Sampling Heads.

SM-11 MULTI-CHANNEL UNIT

The SM-11 Multi-Channel Units expand the 11801A
Digital Sampling Oscilloscope to 136 channels. Each
SM-11 accepts up to 16 of the SD-Series Sampling
Heads; an 11801A mainframe, with Option 1 M added, is
capable of driving up to four SM-11 Units. The entire

system can then be driven through a single GPIB address.

The 11801A/SM-11 acquisition system is designed to
acquire up to 68 channels in a single acquisition. Thus,
in two acquisition cycles, all 136 channels can be
acquired.

The hardware measurement capability of the 11800
system allows timing measurements to be taken in single
acquisition cycle. This greatly increases the throughput
of a large multi-channel system over that of a system
where the signals must be multiplexed through a small
number of acquisition channels and then processed in
software to determine measurement results.

The DL-11 Delay Line contains two delay lines
each with 47.5 ns delay. The DL-11 is used for
showing the triggering event of a signal
displayed on an 11801A or a CSA 803.

DL-11 DELAY LINE

The DL-11 Delay Line provides approximately 47.5 ns
of delay from the signal input to the signal output. The
DL-11 contains two delay lines that when connected,
allow you to view the triggering event through the 11801A
or CSA 803. The DL-11 has approximately 5 GHz
bandwidth and attenuates the signal by 50%.

A delay line can reduce horizontal jitter and provide
more accurate measurements because it lets you take
measurements on the first rising edge of the triggering
event.

CALIBRATION STEP GENERATOR

The Calibration Step Generator is a very fast rise time,
250 mV step generator that verifies specifications of the
SD-20, SD-22, SD-24, and SD-26 sampling heads. It is
supplied with a certificate and test report, stating the rise
time of the step based on a measurement-controlled,

internal, Tektronix acquisition standard, to a tolerance of
1.5 ps typically. This reported rise time will not exceed
19.5 ps.

The output connector is a precision 3.5 mm male that
allows direct interface to the SD-Series head. The step
generator is triggered directly from the Internal Clock
Output on a CSA 803/11800 Series mainframe.

SM-11

e Multi-Channel TDR and
Simultaneous Acquisition

e Up to 136 Acquisition
Channels when Connected to
the 11801A Digital Sampling
Oscilloscope

DL-11

© 47.5 ns Compensated Dual
Delay Line
e 5 GHz Bandwidth

Calibration Step
Generator

ORDERING INFORMATION

$M-11 Multi-Channel Unit $24,500
Includes: Installation/User

Manual (070-7048-00),

Service Reference (070-7049-00),

Power Cord, U.S., 120 V (161-0066-00).

INSTRUMENT OPTIONS
Opt. 1R - Rackmount. +$
See page 64 for additional option
information.

WARRANTY-PLUS SERVICE PLAN
OPTIONS

See page 378.

Opt. Q0 - On-Site Product

Installation and Setup. +$95
Opt. Q1 - 1-Year On-Site Service +$300
Opt. Q2 - 2-Year On-Site Service +$750
Opt. Q3 - 3-Year On-Site

Service +$1,200

ACCESSORIES
See pages 52 and 294.

PHYSICAL CHARACTERISTICS
Cabinet Rackmount
Dimensions mm in. mm in.

Width 448176 483 19.0
Height 238 94 222 88
Depth 558 22 550 21.6
Weights kg b kg Ib
Net 20.0 44 209 46
Shipping 23652 245 54
DL-11 Delay Line $4,200

Includes: Installation/User

Manual (070-7050-00),

Instruction sheet (070-7051-00),
20" coaxial cable,

RF 50 © (174-1427-00), 60" coaxial
cable, RF 50 Q (174-1428-00).

PHYSICAL CHARACTERISTICS
Dimensions mm in.
Width 159 6.3
Height 119 47
Depth 356 14.0
Weight kg 1b
Net 2.2 10
Shipping 3.08 14

Calibration Step Generator $5,490
Order 067-1338-00

Includes: Instruction sheet; SMA -
female, short-circuit termination.

See page 52 for power supply options.




SURUER ACCESSORIES
11801A

ORDERING INFORMATION

CALIBRATION STEP GENERATOR 1 each 26.5 GHz 50 Q Terminator (Female), Slip-On Connector -

INTERNATIONAL POWER SUPPLY OPTIONS 1 each 26.5 GHz Short Circuit (Male), Order 015-0553-00 $38
Universal European - (240 V, 50 Hz) 1 each 26.5 GHz Short Circuit (Female), Connector Savers
Order 067-1338-01 $5,490 2 each 50 Q Terminators (6 dB 26.5 GHz, 2.9 mm), SMA: Order 015-0549-00 $165
UK - (240 V, 50 Hz) Order 067-1338-02 $5,490 2 each 50 Q Terminators (20 dB 26.5 GHz, 2.9 mm), APC: Order 015-0552-00 $220
Australia - (240 V, 50 Hz) Order 067-1338-03 $5,490 1 each Power Divider (26.5 GHz, 2.9 mm), CABLES AND EXTENDERS
Switzerland - (240 V, 50 Hz) Order 067-1338-05  $5,490 2 each Signal blews (2 ns, Male-to-Male), Sampling Head Extender Cables
Japan - (100 V, 50-60 Hz) Order 067-1338-06 $5,490 2 each Signal Cables (500 ps, Male-to-Male, (1 m) Order 012-1220-00 $645

RECOMMENDED ACCESSORIES 2.9 fm semi-figud), (2 m) Order 012-1221-00 $735
1 each Torque Wrench
The following are accessories for the CSA 803, 11800, q : Acquisition Extender -

. \ 1 each Combination Wrench (0.312, 6 point),
SD-Series heads, and SM-11, unless specified otherwise. 1 each Combination Wrench (0.281. 6 point). Order 067-1324-00 $105

SMA Accessory Kit - e e Acquisition System Extender -
Order 020-1693-00 S.000 TL R SRR T o s165  Order 067-1323-00 $820
Includes: 2 each 2X and 5X attenuators, 5X Attenuator -~ SMA Male-to-Female Card Cage Extender -
2 each SMA Terminations, Male Short Circuit, Order 015-1002-00 $155 Order 067-1267-00 $895
Female Short Circuit, Male 50 Q, Female 50 Q, Power Divider - 11801A Multi Channel Kit - 2
% 5322 ggo( : 2 '325}:.-63." lﬁjséib?: g Order 015-1014-00 $300 RECOMMENDED PROBES
eed eF-)to-MaI 4 adga e Blank Sampling Head - P6150 - 10X, dc to 9 GHz (see page 313) $1,295
5 RIS, Order 200-3395-00 $0.85  P6156 - 10X, dc to 3.5 GHz, <1 pF, 500 Q $255

each SMA Male-to-BNC Female, & =

ECL Terminator (see page 313)

2 each Female-to-Female, Order 015-0558-00 $730

1 each 50 © Power Divider,

h : INTERNATIONAL POWER PLUG OPTIONS
1 each Combination Wrench (312, 6 point). Provides the bias and termination for ECL device outputs.

At 10 GHz bandwidth and 1% precision attenuation, accurate  Opt. A1 - AS Available

g'r%e",' gzgffg;;?(%m - $6.595 ac and dc measurements are ensured. See page .374,

Includes: 1 each 50 Q Reference Air Line g Attenuation: 10X +1.0% @ dc, 20 dB +3 dB, dc to 10 GHz ‘! Requires SMA male-to-BNC female adapter
1 each Male-to-Male Adapter, ¢ Sléearlatltl)(ns& :3:/: néax wi't'h 100 ps rise time when attached to SMA-type inputs. Order 015-
1 each Female-to-Female Adapter, or dern& 5(18'1‘26‘0“ apacitor) - $255 0554-00.

1 each 26.5 GHz 50 Q Terminator (Male), *2 Contact your local sales office

TMP 9000 MICROWAVE PROBES

B

S-Parameter and Noisreieasurement Spectrum Analyzer Test System TDI% & Device Characterization Test
Test System System




MICROWAVE PROBES

MICROWAVE PROBES
The Tektronix TMP9000 Family of Microwave Probes
are a key element in the microwave probing system. There
are no needles for contacting the DUT pads as before with
traditional probes and probe cards. Instead, each probe
provides a 50 Q transmission line between coaxial
connector and photolithographically-defined contacts at
the probe tips, for each of the signal lines. The replace-
ment of contact needles by photolithographically-defined
transmission line structures greatly improves the
reflection, radiation, and crosstalk characteristics of
probes at microwave frequencies.
TMP9000 Microwave Probes are precision adapters
that convert coaxial input into ground-signal-ground,
ground-signal, and signal-ground co-planar waveguide
footprints that interface to hybrid microwave circuits,
MMICs, or microwave packages. The superior perform-
ance of the Tektronix microwave probe is achieved by
using photolithography techniques to define the tapered
co-planar waveguide and contact bumps.
Tektronix TMP9000 Family of Microwave Probes are
distributed into three Performance Series groups:
o The TMP9200 Series is a dc to 26.5 GHz probe with
a Signal-Ground footprint

¢ The TMP9300 Series is a dc to 26.5 GHz probe with
a Ground-Signal footprint

e The TMP9600 Series is a dc to 40 GHz probe with a
Ground-Signal-Ground footprint

Tektronix microwave probes are compatible with
industry-standard microwave probe stations, including
those manufactured by Alessi, Cascade Microtech, Design
Techniques, Micromanipulator, and Wentworth
Laboratories.

Probes are available in discrete increments of 100,
125, 150, 175, 200, 250, and 300 microns. Probe input is
through a female K connector. A female 0S-50 connector
is available as an option.

TMP9600 SERIES CHARACTERISTICS
Frequency Range - Dc to 40 GHz.
Footprint - Ground-Signal-Ground.

TMP9200/TMP9300 SERIES

CHARACTERISTICS

Frequency Range —Dc to 26.5 GHz.
Footprint - Signal-Ground (TMP9200 Series)
Ground-Signal (TMP9300 Series).

Insertion Loss -

<0.7 dB to 18 GHz (typical)

<1.5 dB to 26 GHz (typical)

Maximum 2.0 dB at 26.5 GHz

Return Loss -
>20 dB to 4 GHz
>10 dB to 26.5 GHz.

CALIBRATION SUBSTRATES

The ability to calibrate microwave measurements at the
probe tip opens a new level of accuracy in microwave
device characterization. Tektronix' Calibration Substrates
bring precision measurements to your test system.
CAL93 for the TMP9200 Series and TMP 9300 Series
probes, and CAL96 for the TMPI600 Series probes
facilitate precise one-port and two-port measurements
with a network analyzer calibrated at the probe tip.

TMP9000

APPLICATIONS
e S-Parameter Measuremenis
* Noise Measurements
e TDR Measurements
e Characterization of Packages

BENEFITS

e Superior Performance from
DC to 26.5 and 40 GHz

e Low Insertion Loss

* A Low-Cost Microwave
Testing Tool

e Compatible with Industry
Standard Microwave Probe
Stations

* High Confidence in Making
Accurate and Repeatable
Measurements

* Rugged Design Ideal for
Production Environmentis

e Improved Reliability

e Versatility in Configuring
Test System

FEATURES

e Capability to Probe Hybrid
Microwave Circuits, MMICs
or Microwave Packages

e Ground-Signal-Ground,
Signal-Ground, and Ground-
Signal Foolprints

e Available Pitch Increments of
100, 125, 150, 175, 200,
250, and 300 Microns

e Input to Probe through
Female K Connector

e Optional 0S-50 Female
Connector Available

ORDERING INFORMATION

TMPS200 SERIES

TMP9600 SERIES

Insertion Loss - (DC -8i26.5' %Hz Fr:uner:cy Rgnge, G(Dc - 4% GHz Féequencg Range,
i jgnal-Ground Footprin round-Signal-Ground Footprint)
<(1); gg :0 ;g EHZ (:ypqca:) TMPS210 - 100 micron pitch “t TMP9810 - 100 micron pitch "
<1.5dBto z (typical) TMP8215 - 150 micron pitch 1 TMP9B12 - 125 micron pitch 1
<2.0 dB to 40 GHz (typical) TMP9220 - 200 micron pitch 1 TMP9615 - 150 micron pitch -
Maximum 2.5 dB at 40 GHz. TMP9225 - 250 micron pitch 1 TMP9617 - 175 micron pitch 1
TMP9230 - 300 micron pitch i TMP9620 - 200 micron pitch "1
nz’gug' “zng_ TMP9625 - 250 micron pitch o |
>0 gB to 40 Gﬁ TMPG300 SERIES OPTIONAL ACCESSORIES FOR
>10dB to z. (DC - 26.5 GHz Frequency Range, TMPS000 FAMILY PROBES
—— 00Ground-Signfa‘I Footprint) 4 Opt. 01 - Female 0S-50 Connector *
=100 micron pitc N
TMPS315 - 150 micron pitch 1 CALIBRATION SUBSTRATES
TMP8320 - 200 micron pitch 1 CAL93 - For TMP9200 and TMP9300
TMPS325 - 250 micron pitch L e e P I}
TMP9330 - 300 micron pitch *4 = ror eries Frobes

CONTACT INFORMATION
“1For technical information, customer support, prices, or to order Microwave Probes and
Accessories, contact: ATN Microwave, Inc.

Phone: 508-667-4200
Fax: 508-667-8548.




he 11400 Series are

the first oscilloscopes
to combine high band-
width and exceptional
accuracy with excellent
vertical and horizontal
resolution.

e 1 GHz Bandwidth

e Acquire Up to Six Channels
at 1 GHz Concurrently

e 10-bit Vertical Resolution -
14-bit with Averaging - and
10 ps Horizontal Resolution

» Time Base Accuracy of
100 ps + 0.002% of the
Measured Interval

e Deskew Nulls Out Channel
Timing Differences -
Including Probes

e Enhanced Accuracy Mode

e Internal Calibration
Capability for a Vertical Error
of 1% or Less

DIGITIZING OSCILLOSCOPES

!
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The Tektronix 11400 Digitizing Oscilloscope Series is
as much a milestone in oscilloscope simplicity as it is in
oscilloscope performance. It lets you concentrate on the
measurement, without having to understand the internal
operation of an oscilloscope.

The 11400 Series are fully programmable oscillo-
scopes whose dual time bases, 10 ps horizontal
resolution and 10-bit vertical resolution — up to 14-bit
with averaging — help redefine the standards of
oscilloscope accuracy. Now with the introduction of the
11403A, the standard is higher than ever. It now offers
even more convenience and power with built-in FFT,
automatic Pass/Fail testing, and measurements on
multiple waveforms.

The 11400 Series approach to user interfaces
promises more thorough analysis in fewer steps. The
touch screen, intuitive menu system, one-button autoset,
sequencing capability and large waveform display let you
think more about the measurement and less about how
the oscilloscope works.

Controls are grouped around the display screen to
minimize distractions.

Most controls are built into @ menu system on the
touch screen. Touch the “Define Waveform” icon, for
example, to get selections for averaging, differentiation,

integration, envelope, signum, smoothing, and square
root.

Select a trace, a trigger, a measurement or other
function just by touching the appropriate area of the
screen or by selecting from the menus. As your selection
changes, the functions of the two front panel knobs
change accordingly — to let you set time per division, set
record lengths, or zoom and pan around a digitized
record.

Even with eight traces, the update rate is faster than
that of other digitizing oscilloscopes.

Press the Autoset button and the oscilloscope will
autoset on a signal vertically and horizontally, and obtain
a stable trigger. You can get a triggered display of either
multiple cycles or a rising edge without knowing
anything about the signal. Or, assign the IDENT button
on the oscilloscopes probes to initiate an autoset or to
sequence through a series of stored test setups — your
hands and eyes never leave the job.

If accuracy is the bottom line in your application, the
11400 Series Oscilloscopes are clearly the instruments to
consider first.

11400 SERIES APPLICATIONS

Oscilloscope Applications

11403A and 11402A  Device Characterization - With precision equivalent-time sampling of repetitive signals and unsurpassed
accuracy and repeatability, these oscilloscopes are ideal tools for the component engineer and device

designer.

Power Supply Design - With ac coupling, fast overdrive recovery, high vertical resolution, and one-touch
measurements, these oscilloscopes are an excellent choice for power supply design. 11000 Series plug-in
amplifiers have a wide range of calibrated offset, and can recover quickly from up to 8000 divisions of
overdrive, The new 11A16 Current Amplifier plug-in gives direct reading of current and its deskew capabilities
allow high accuracy instantaneous power calculations using the waveform processing capabilities of the

11403A and 11402A.

Production Testing - High accuracy, full probrammability, the flexibility and performance of 11000 Series

plug-ins, and fast ATE throughput give the
adjustment of circuit performance with the

roduction test user significant cost savings. Speed manual
ass/Fail testing feature. Coupled with the multiple waveform

measurement capabilities, the Pass/Fail testing feature makes the 11400 a stand-alone testing system.




1 GHz DIGITIZING OSCILLOSCOPES

11403A AND 11402A

From the engineering bench to the production line, the
11403A and 11402A give you the power to acquire,
measure, process and output waveforms with a standard
of accuracy exclusive to the 11400 Series.

The 11403A has a full-color display that let you easily
distinguish between multiple waveforms. Main
waveforms are displayed in up to four different colors,
with one additional color designated for window
waveforms. The 11402A has a high-resolution
monochrome display for large, sharp view of your
signals.

Equipped with three plug-in compartments and dual
time bases, the 11403A and 11402A can continuously
acquire and display 8 signals from up to 12 input
channels. Dual time bases permit simultaneous capture
and display of up to two window records for each main
record acquired. Main and window records in the 11400
oscilloscopes are analogous to main sweep and delayed
sweep acquisitions in analog oscilloscopes. Window
acquisitions can be positioned anywhere within the main
record and allow detailed analysis of critical areas of the
main waveform.

The 11403A and 11402A incorporate extensive
triggering capabilities including selectable ac or dc
coupling, ac or dc noise reject, as well as high and low
frequency reject. Pretrigger or posttrigger details can be
viewed on the main trace. And a 1 GHz trigger bandwidth
lets you trigger on fast signals.

488. 2BkHz “d 1
FEITYY
g |4 88°8iH; |

1 . 10dBn O

Figure 1. FFT display and measurements in the
11403A offer additional analysis power to the
engineer or scientist.

THE USER INTERFACE

The 11403A and 11402A's comprehensive analysis
functions, and instrument controls — including plug-ins
and probes — are accessible to the user through a
minimum of front panel buttons, two user-assignable
control knobs, and an easy-to-operate, touch-screen
interface.

ADVANCED ANALYSIS WITHOUT DELAY

“Live" update of the display and waveform measure-
ment parameters lets you observe phenomena as they
occur, and allows complex mathematical transformations
and functions to be applied to the acquired data in near
real time.

Advanced waveform calculations such as differentia-
tion, integration, square root, logarithm, and absolute
value are available at the touch of an on-screen selector.
No more waiting for results while an external processor
works on the acquired data. All measurements and
calculations are continuously updated as the instrument
acquires the signal.

Built-in statistical analysis capability lets you get a
better picture of how a signal varies over time — providing
min, max, mean, and standard deviation for all selected
measurements. Dedicated digital signal processing
hardware provides acquisition enhancement functions
such as averaging and smoothing to selectively remove
noise from the display, giving you visibility into the true
behavior of circuits and devices never before seen without
extensive delayed signal processing.

The 11403A offers additional analysis power beyond
the 11402A. It adds FFT display and measurements — a
useful tool for the design engineer and scientist. You can
create FFT magnitude or phase displays of the acquired
waveform and use the automatic Spectral Frequency,
Spectral Magnitude, and THD (Total Harmonic Distortion)
measurements for a complete analysis of your signals.

MEASUREMENT SYSTEM

The 11403A and 11402A offer one of the most
comprehensive sets of automatic measurements available
today. All measurements can be programmed over the
GPIB or RS-232-C interfaces, eliminating operator error
and enhancing test repeatability.

The 11403A and 11402A measurement system is
especially useful in automated test applications where the
oscilloscope can acquire waveforms, make the measure-
ments, and report the results to the host controller.
Measurement results can be processed more rapidly and
use much less memory space than the raw waveform
data.

11403A/11402A

NEW 11403A/
11402A

e Color Display (11403A)

® 1 GHz Bandwidth

» 1 GHz Trigger Bandwidth

e 10-bit Vertical Resolution,
14-bits with Averaging

* Powerful Measurement Set

® Built-in FFT Display and
Measurements (11403A only)

e Automatic Pass/Fail Testing
based on measurements

® On-Board Measurement
Statistics

® Advanced Waveform
Processing

® 8 Channels of Acquisition

» Dual Independent Time
Bases

e Selectable 512 to 10K Point
Record Lengths

e Menu-Based, Touch-Screen
Front Panel

e Fully Programmable Over
GPIB and RS-232-C
Interfaces

* HPGL Plotter Output

GPIB"

|EEE-488

*The 11403A/11402A comply with
IEEE Standard 488.1-1987, RS-232-C
and Tektronix Standard Codes and

Formats.
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ANNOTATIONS

All of the 11403A and 11402A
measurements are fully annotated to clearly
identify the portion of the waveform being
measured, and to show the locations of the
measurement thresholds (see Figure 2). The
measured portion of the waveform is
highlighted and horizontal and vertical lines
are used to track the upper and lower limits
of the measured portion, and the 10% as
well as 90% values.

All critical measurement limits are easily
adjusted and displayed in the measurement
pop-up menus. For example, if you want
rise time measurements from 20% to 80%
instead of from 10% to 90%, you simply set
these levels with the control knobs, or with
an on-screen numeric key pad. Values can
be set in relative (percent) or absolute
terms.

PASS/FAIL TESTING
Both the 11403A and 11402A offer Pass/
Fail testing on measurements. ATE and
— -= = = production test applications can use Pass/
Figure 2. In the Annotation Mode, horizontal  Fail testing to speed throughput and
cursor bars and highlighting serve to focus your  simplify circuit adjustment. Maximum and
attention on the portion of the waveform being  minimum limits are set for each active
measured. measurement, then the instrument gives
indication of whether the signals Pass or
Fail. A horizontal scale with a vertical bar serves as visual
indication of where the measurement fell between the set
limits. If the test failed, the scale indicates whether the
signal was high or low. The 11403A adds the visual
indication of color — Pass is green, Fail is red.

MULTIPLE WAVEFORM MEASUREMENTS

Adding to the capabilities of the 11403A and 11402A
measurement system is the ability to make any
measurement on any waveform. You can assign
measurements to specific waveforms, use the same
measurement for several waveforms, and have the results
all on one display. For example, you could measure the
skew on all four outputs of a buffer simultaneously. When
you combine multiple waveform measurements with
Pass/Fail testing, you can greatly simplify production
testing and circuit adjustment.

PLUG-IN MODULARITY

The 11403A and 11402A are equipped to handle up to
three 11000 Series plug-ins. (For a list of plug-ins and
characteristics, see page 59.) Several plug-ins are
available, offering a range of bandwidths, channels, and
input impedances to choose from. Plug-in installation is
a simple matter of sliding each unit into place. Plug-ins
are controlled through the mainframe, either from the
touch screen interface, or via the IEEE 488 or RS-232-C.

RECORD LENGTH

Record length is selectable from 512 to 10,240 points,
providing the ability to capture and analyze repetitive
events in high detail.

4.448 ont inuou (%] off
y

WAVEFORM MEMORY AND NONVOLATILE

STORAGE

The standard 11403A and 11402A are equipped with
512 kilobytes of volatile waveform acquisition and display
memory, and 128 kilobytes of non-volatile memory for
storage of waveforms and settings. These memories are
independent; that is, the number of waveforms being
acquired has no impact on the memory available for
stored waveforms and settings.

For users who require additional memory, Option 2D
adds an additional 768 kilobytes of non-volatile memory
for storage of waveforms and settings. This provides a
total of 896 kilobytes of non-volatile memory — enough
for approximately 450 waveforms of 1 K point record
length.

DOCUMENTATION

Documenting your results with the 11403A and
11402A is as easy as pressing one button. HARDCOPY
sends a high-
resolution copy of . m
the current screen,
complete with label
and time and date
stamp, through
your choice of a - L c:
standard Centronics | ++ - -
parallel printer, RS- | 0 o —
232-C, or GPIB port | &
to any compatible
printer or plotter — ¥
including the it
Tektronix 4696 and
4693D color il
printers, and R

HC100 color plotter L
(see Figure 3). Figure 3. 11400 hardcopy
output.

APPLICATIONS

DEVICE CHARACTERIZATION

The 11403A and 11402A are designed for precision,
equivalent-time sampling of repetitive signals. Their
unsurpassed accuracy and repeatability make them the
ideal tools for the component engineer and device
designer.

Dual built-in time bases allow windowing for detailed
timing analysis of devices. Time A to B measurements
can be made with 200 ps resolution single shot , or
10 ps resolution with repetitive acquisitions. Multiple
signal acquisition and display eliminates the need to
multiplex channels, and allows you to see cause and
effect relationships on the same screen. For critical appli-
cations, the 10-bit vertical resolution can be increased to
14-bits with averaging. The 11403A offers a unique level
of analysis power when Option 1S, Statistical Database
Analysis Package, is added. With this option, the 11403A
can make direct jitter and noise measurements on your
incoming signals. It builds up a history — a statistical
database - of acquisitions and provides histograms,
measurements, special color graded displays, and mask
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testing options which allow you to more fully characterize
and analyze your circuitry than ever before. These
techniques are excellent for analyzing random data such
as computer bus data streams, making timing analyses
on digital signals, and characterizing metastability. And
the color display of the 11403A lets you easily distin-
guish among multiple waveforms

6.299s Hi: 48.11 %

-6.858us Lo: 47.78 2

34.43kHz Hi: B38.000mV Hi: 3.14287 V
34.25kHz Lo: B34.800mV Lo: 3.11799 v
]

Figure 4. Pass/Fail testing offers a fast, easy
method of adjusting circuit operation or sorting
parts in production applications.

POWER SUPPLY TESTING

The 11403A and 11402A with 11000 Series plug-ins
provide ac coupling, fast overdrive recovery, high vertical
resolution, and one-touch measurements; making this
combination an ideal tool for power supply testing.
11000 Series plug-in amplifiers have a wide range of
calibrated offset, and are unsurpassed in their ability to
recover quickly from up to 8000 divisions™ of overdrive.

The 11403A and 11402A can extend the sensitivity and
offset of the plug-ins by increasing their normal 10-bit
vertical resolution to 14 bits with high-precision
averaging. With this kind of resolution, and the 11A33
Differential Comparator plug-in, small signals riding on
larger signal swings or high dc voltages (such as ripple
and noise) can be easily spotted and isolated.

PRODUCTION TESTING

ATE and production test users reap many benefits from
the 11403A and 11402A. Full programmability and
commands optimized for fast operation ensure the
highest throughput in ATE applications. Flexibility of
configuration and high performance of 11000 Series

* With an 11A33.

plug-ins mean a production testing system can be
tailored to fit your needs today — and expanded tomorrow
as your needs change and grow. Special features like
Pass/Fail testing, multiple waveform measurements, and
a full range of automatic measurements give the 11403A
and 11402A the ability to perform many more functions
than ordinary oscilloscopes and can even replace other
test equipment. The high accuracy of the 11403A and
11402A provides an extra margin of safety for your tests,
and their fast measurements reduce test times which
saves you money.

CHARACTERISTICS

(11403A, 11402A, CSA 404)

VERTICAL SYSTEM WITH ENHANCED
ACCURACY:

AV DC Accuracy —<1% for an 8-division signal.
Absolute DC Accuracy - < 0.6% when using full
scale of the plug-in offset range.

ENHANCED ACCURACY automatically expires when the
instrument temperature changes by approximately +5°C
from the temperature of the last calibration. Even if the
ENHANCED ACCURACY is not renewed, the
accuracy typically remains < 2%.

11000 Series Probes can be included in
calibration. The instrument will prompt you to
connect the probes to the CALIBRATOR.
Vertical Resolution - 10 bits (1024
levels). Resolution can be increased to 14
bits (16384 levels) with signal averaging.
Equivalent-Time Bandwidth -1 GHz
max determined by plug-in. See page 59.

HORIZONTAL SYSTEM
Time Bases - Two identical, independent,
built-in time bases.

Record Duration -5.11 ns to 1024 s in 1- l °‘“"’"!

2-5 sequence.
Time Base Accuracy - 100 ps +0.002% PacisPiii {
parizsitd

Statistics
N |

of measurement interval.

Record Length -512, 1024, 2048, 4096,
5120, 8192, and 10240 points.

Sampling Rate - 20 MS/s max.

Main Record Positioning - The main
record is positioned with respect to the main
trigger point. Pretrigger: One record duration

Posttrigger: One record duration

Resolution: One main record point
Windows - The main record plus two
window records can be acquired and
displayed. The window records can be of a
different length (duration) and can have a
shorter time/div than the main record. If two
window records are used, they have the same

duration and time/div settings, but can be positioned in-

dependently.

Figure 5. Statistical analysis of measurements
provides maximum, minimum, mean, and
standard deviation for up to six measurements
at once. This feature is useful for statistical
quality control, ATE test development, and
device characterization.




1 GHz DIGITIZING OSCILLOSCOPES

ORDERING INFORMATION

11403A 1-GHz Color Digitizing
Oscilloscope.
Includes: Tutorial (070-8190-00);

User Reference (070-8191-00);
Programmer Reference (070-8192-00);
Quick Reference (070-8193-00);

Service Reference (070-8194-00);

Power Cord, U.S. 120 V (161-0066-00).
11402A 1-GHz Monochrome

Digitizing Oscilloscope. $15,700
Includes: Same as 11403A except

Service Reference (070-7848-00).

INSTRUMENT OPTIONS
Opt. 1C - Cable Feedthrough
Connectors. +$200
Opt. 1R - Rackmount. +$250

Opt. 18 (11403A only) -
Statistical Data Base Analysis
Package. +$4,000
Adds statistical data base

measurement functions, color

graded display, mask testing,

direct Jitter and Noise measurements,
and histogram analysis.

Opt. 2D - Memory Expansion

Adds 768 kbytes of nonvolatile

memory for storage of

waveforms and settings. +$1,500
Opt. 4D - DMA Controller
Increases transfer speed over
GPIB.

+$400
INTERNATIONAL POWER PLUG
OPTIONS
Opt. A1-AS - Available NC
See page 374.
WARRANTY-PLUS SERVICE PLAN
OPTIONS
See page 378.
Opt. Q0 - On-Site Product
Installation and Set-up. +$475
Opt. Q1 -1-Year On-Site Service
11403A 85
11402A +$365
Opt. Q2 - 2-Year On-Site Service
11403A +$1,330
11402A +$1,295
Opt. O3 - 3-Year On-Site Service
11403A +$2,1
11402A +$2,150
ACCESSORIES

Recommended Probes and Hard Copy

Units - See page 64.

Recommended Software — See page 64.
PHYSICAL CHARACTERISTICS

Benchtop  Rackmount
Dimensions mm in. mm in.

Width 448 176 482 19.0
Height 238 94 222 88
Depth 599 236 550 21.6
Weight = kg b kg b
Net 19.0 416 220 48.0

Shipping 280 620 314 680
(domestic)

Window Record Positioning - The window records
are positioned relative to a window trigger point which
can be delayed by either time or events relative to the
main record's trigger point.

Main-to-Window Trigger Time Measurements —
The time between the Main record trigger and the Window
trigger can be measured precisely, even if each trigger
only occurs once. Repetitive events allow this measure-
ment to be averaged for better resolution and accuracy.
Single Trigger Resolution: 200 ps

Repetitive Resolution: 10 ps with averaging

Accuracy: 250 ps +0.002% of measured interval

TRIGGERING SYSTEM

Range - +Full Scale.

Main Trigger, Coupling and Sensitivity

Jitter (Typical, CSA 404 only)-10 ps rms; 70 ps
peak-to-peak.

DC Coupled -0.5 div from dc to 50 MHz; 1.5 div from
50 MHz to 1 GHz.™

Noise Reject Coupled -1.2 div or less from dc to
50 MHz; 3 div from 50 MHz to 1 GHz.*!

AC Coupled -0.5 div from 60 Hz to 50 MHz; 1.5 div
from 50 MHz to 1 GHz.*" Attenuates signals below 60 Hz.

HF Reject Coupled -0.65 div from dc to 30 kHz.

LF Reject Coupled -0.65 div from 80 kHz to 50 MHz;
1.5 div from 50 MHz to 1 GHz.™'

Window Trigger, Coupling and Sensitivity

DC Coupled - 0.5 div from dc to 50 MHz; 1.5 div from
50 MHz to 500 MHz.*!

Noise Reject Coupled -1.2 div or less from dc to
50 MHz; 3 div from 50 MHz to 500 MHz.*!

AC Coupled -0.5 div from 60 Hz to 50 MHz; 1.5 div
from 50 MHz to 500 MHz.*" Attenuates signals below
60 Hz.

HF Reject Coupled - 0.65 div from dc to 30 kHz.

LF Reject Coupled -0.65 div from 80 kHz to 50 MHz;
1.5 div from 50 MHz to 500 MHz.*!

Holdoff Range
Main Record - Min: 490 ns; max; 10 s.
Window Record - Min: 20 ns; max; 811 s.

MEASUREMENT SYSTEM

Waveform Processing Functions

Waveform Functions - Differentiate, integrate, inter-
polate, smooth, average, envelope, square root, signum,
logarithm, natural log, absolute value, and exponential.
Arithmetic Operators —Add, subtract, multiply,
divide.

Measurement Set

Amplitude - Min, max, mid, mean, gain, p-p,
undershoot, overshoot, amplitude, noise?, extinction
ratio, and RMS.

Timing —Rise, fall, width, delay, main-to-window trigger
time, phase, period, duty cycle, skew, jitter’?, propagation
delay, cross, and frequency.

Area and Energy - Area +, area —, and energy.

FFT (11403A only) - Spectral frequency, spectral
magnitude, THD (Total Harmonic Distortion)
Measurement Statistics - Min, max, mean, and
standard deviation of all active measurements.
Cursors -Dual dots in split or paired mode, horizontal
and vertical bars, measurement zone delimiters.

INPUTS/OUTPUTS

Centronics, GPIB, and RS-232-C ports standard. Fully
GPIB and RS-232-C programmable.

Hardcopy Drivers - Support for Tek HC200 and 9 pin
and 24-pin Epson-graphics compatible printers; Tek
HC100 and HPGL-compatible plotters; Tek 4693, 4696,
4697 color printers; alternate inkjet printers; bit map
transfer to computers. Draft, high resolution, and reduced
modes.

CRT AND DISPLAY FEATURES

CRT —Magnetic deflection, vertical raster-scan
orientation. 7.5-inch diagonal color crt in 11403A and
CSA 404. 9-inch diagonal monochrome crt in 11402A.
Colors (11403A and CSA 404) -Eight-color set;
selectable from a palette of 262,144 colors.

Video Resolution -552 horizontal by 704 vertical
displayed pixels.

ENVIRONMENTAL AND SAFETY

Temperature - Operating: 0 to +50°C.

Nonoperating: —40 to +75°C.

Humidity - Operating and Nonoperating: Up to 95%
relative humidity, up to +50°C.

Altitude - Operating and Nonoperating: meets
MIL-T-28800C, Type Class 5.

Vibration - Operating: meets MIL-T-28800C, Section
45531, Type Class 5.

Shock - Nonoperating: meets MIL-T-28800C, Section
455.4.1, Type Class 5.

Bench Handling - Operating: meets MIL-T-28800C,
Section 4.5.5.4.3, Type Class 5. Electromagnetic
Compatibility — Meets the following requirements of MIL-
STD-461B - CE-03, Part 4, Curve 1; CS-01, Part 7, CS-
02, Part 4; CS-06, Part 5; RE-02, Part 7; RS-01, Part 4;
RS-02, Part 5; RS-03, Part 7 (limited to 1 GHz). Meets
FCC part 15, subpart J, class A. Meets VDE 0871/6.78 for
Class B.

Safety - Listed UL 1244; CSA Bulletin 5568, September
1973; Tektronix self-certification to comply with IEC 348
recommendations.

I At minimum holdoff setting.

2 CSA 404 and 11403A option 1S only.



PLUG-IN INFORMATION

Wide bandwidth, unsurpassed accuracy, clean
response, low noise, and calibrated dc offset with fast
overdrive recovery characterize the amplifier plug-in units
available for use with the Tektronix 11000 Series and
DSA 600 mainframes. A variety of bandwidths, number of
channels, coupling and input choices are available. From
the 11A72 with 2 channels at 1 GHz bandwidth to the
11A33 differential comparator with 150 MHz bandwidth
and 10,000:1 CMRR, the 11000 Series plug-ins offer
capabilities for virtually any need. The chart below
shows the bandwidth of each of the plug-in units in each
of the 11000 Series and DSA 600A Series mainframes.

Control of the 11000 Series plug-ins is accomplished
through the mainframe controls, either manually or over
the IEEE Standard 488 or RS-232-C bus. A single
pushbutton for each channel is the only control on the
amplifier plug-in. This button turns the display of the
associated channel on and off.

Each of the input channels on all amplifier plug-ins
use the TekProbe™ interface. This interface allows the
mainframe to supply power to active probes (such as the
P6204 or P6703A), to sense the type (and, with some

probes, the serial number) of the probe, to supply offset
voltage to probes so equipped, to detect activation of the
probe's ID pushbutton, and to provide other communica-
tion between the probe and the oscilloscope as
appropriate to the type of probe.

Three new plug-ins extend the capabilities of the
11000 Series and DSA 600 Series even further. The
11A16 Current Amplifier provides direct measurement of
current waveforms. Analysis of power circuits can be
more complete than ever before. The 11T5H Multi-
Standard Video Trigger and 11A34V High Bandwidth
Video Amplifier are companion plug-ins for the high
performance video designer. They allow triggering and
measurements on video signals for HDTV, medical
imaging systems, graphics monitors, and other video
systems.

CSA 803/11800 SERIES SAMPLING HEADS

The CSA 803/11800 Series accepts SD Series
Sampling Heads. See pages 48-52 for more information
on CSA 803/11800 Series sampling heads.
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11000 SERIES PROBE/PLUG-IN/MAINFRAME BANDWIDTH MATRIX

All values are in MHz and are rounded to nearest 25 MHz increment

No probe P6134C P6231 P6203 P6204 P6156 P6701A"" P6703A"" P6711°! P6713"" P6501
Opt. 02+

passive bias/offset  active active optical optical optical optical active

10 MQ 450 Q 10 kQ 10 MQ , 5 kQ - — — — 1MQ

11.3 pF 16 QF 2.0 gF T9pF T <1pE <13 pF — — — — 18 QF

10 10 10 10 10X, 100X — — — — 10

11A32 400 400 375 375 375 400 300 350 175 175 350
11A34 300 300 300 275 275 300 250 275 150 175 275
11A34V 300 300 — —_ — — —_ — —_ — —
11A52 600 - 550 500 500 600 375 475 175 200 475
11A72 1000 — 825 700 700 1000 450 575 175 200 600

*1 The bandwidths in this chart correspond to -3 dB electrical net system bandwidth. Optical/Electrical converters are often specified at a =3 dB optical
point (= -6 dB electrical). To convert to -3 dB optical bandwidth, multiply the bandwidths in this chart by 1.4. For more details on Optical-to-Electrical

Converters, see page 287.

*2 P6501 Option 02 microprobe is a probe-card mounted, active probe that draws power from the TekProbe interface found on 11000 Series plug-ins.

The 11A33 Differential-Comparator Amplifier bandwidth is 150 MHz with any combination of probe and mainframe. The

recommended probe for this amplifier is the P6135A matched probe pair.




RLYALYYS PL.UG-IN AMPLIFIERS

11A72

e Two Channels

* 50 Q) Input Impedance

e DC to 1 GHz Bandwidth

e 10 mV to 1 V/Div Calibrated
Deflection Factors

e+ 25 Division Offset

11A52

e Two Channels

* 50 Q) Input Impedance

e DC to 600 MHz Bandwidth

e 1 mVto 10 V/Div Calibrated
Deflection Factors in 1%
Increments

e High-Resolution Calibrated
DC Offset

 Fast Overdrive Recovery

ORDERING INFORMATION

11A72 Two-Channel Vertical

Amplifier $4,595
Includes:

User Reference (070-7255-00),

Service Reference (070-7257-00).
11A52 Two-Channel Vertical

Amplifier $3,295
Includes:

User Reference (070-6114-00),

Service Reference (070-6786-00).

INSTRUMENT OPTIONS
Opt. 25 - Includes two P6231
probes. +$1,050
0Opt. 26 - Includes two P6203
probes. +$1,900
Opt. 27 - Includes two P6204
probes. +$2,940

ACCESSORIES
See page 64.

e ——
TIA72 TWO CHANNEL AMPLFIER
8 SNevee s

TIAB2 1w CHANNEL AMPLFER
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11472 Two-Channel
Amplifier

11A72 TWO-CHANNEL AMPLIFIER

The 11A72 is the highest bandwidth amplifier for the
11000 Series mainframes. It offers two channels of 1 GHz
bandwidth each. DC offset can be set to 40 steps/division
resolution over a range of £25 div at all sensitivities.

Amplifier

CHARACTERISTICS

Bandwidth -1 GHz.

Deflection Factor -10 mV to 1 V/div in 1-2-5
sequence.

Accuracy - AVolts dc accuracy:

With 11400: £(0.9% +0.01 div).

With DSA 600: £(1.0% +0.02 div).

Dc Balance, £0.1 div.

Offset Accuracy, +(0.4% +0.01 div).

Offset Range -+ 25 divisions, 0.025 div resolution.
Typical Noise (RMS) - 0.022 div.

Input Impedance - 50 Q +0.5%; VSWR <1.45:1
@10 mV/div, dc to 1 GHz; VSWR <1.25:1 for deflection
factors = 20 mV/div, dc to 1 GHz.

Disconnect Threshold -5 \'rms typical (dc to

100 MHz).

Input Coupling Modes - Ac, dc, OFF.

AC Coupled Low Frequency - -3 dB point; 1 kHz or
less from 50 Q source.

Max Input Voltage - Dc Coupled: 25 V pk or 5 Vrms
Ac Coupled: £100 V dc additional. Input coupling is set
to off when coupled signal exceeds safe limits. Manual
reset by selecting either ac or dc coupling.

11452 Two-Channel

11A52 TWO-CHANNEL AMPLIFIER
The 11A52 is a high-bandwidth, two-channel
amplifier plug-in for the 11000 Series mainframes. Two
built-in four-pole bandwidth-limiting filters (100 MHz
and 20 MHz) may be activated to reduce unwanted high-
frequency noise at 24 dB/octave.
Both coarse and fine deflection-factor steps are fully
calibrated. At 1 mV/div, the calibrated dc offset has
25 WV resolution and a range of £1 V (equivalent to
16 bits), giving an effective screen height of 2000
divisions and permitting absolute dc measurement accu-
racies to £0.3%.

CHARACTERISTICS

Bandwidth -

Volts/div Bandwidth (MHz)
>10mV 600
5t09.95mV 400
2t04.98 mV 250
1t01.99 mV 200

Calibrated Deflection Factors -

Coarse: 1 mV to 10 V/div in 1-2-5 steps.

Fine: between coarse steps in 1% increments of next
more sensitive coarse step.

Accuracy - AVolts dc accuracy:

With 11400: £(0.8% +0.01 div).

With DSA 600: +(0.9% +0.02 div).

Dc Balance, 1to0 99.5 mV/div: (0.2 mV + 0.10 div).
Offset Accuracy, 1t0 99.5 mV/div (£1V range):
(0.15% + 0.4 mV).

Offset Range -

110 99.5 mV/div: +1V; Resolution: 25 wV.

100 mV to 0.995 V/div: 10 V; Resolution: 250 V.
1to0 10 V/div: £100 V; Resolution: 2.5 mV.
Overdrive Recovery -1 to 99.5 mV/div: To within
+(0.2% +0.1 div) within 20 ns from +2 V step.
Typical Noise (RMS) -

110 1.99 mV/div: 0.087 div.

2 t0 4.98 mV/div: 0.04 div.

5t0 9.95 mV/div: 0.02 div.

10 mV to 10 V/div: 0.012 div.

Input Impedance - 50 Q +0.5%; VSWR: < 1.3:1 dc
to 500 MHz.

Input Coupling Modes - Ac, dc, and OFF.
AC Coupled Low Frequency - -3 dB point; 1 kHz
or less from 50 Q source.

Max Input Voltage - Dc Coupled: 25 V pk or 5 Vrms
Ac Coupled: £100 V dc additional. Input coupling is set
to off when coupled signal exceeds safe limits. Manual
reset by selecting either ac or dc coupling.



PLUG-IN AMPLIFIERS RRLEZISRLEY:

—p— Testrone
11A34 Four-Channel ~ 11A32 Two-Channel
Amplifier Amplifier

11A32 AND 11A34 AMPLIFIERS

The 11A32 and 11A34 are excellent, medium
bandwidth amplifiers. They offer switchable 1 M2/50 Q
input impedance, fast overdrive recovery, and wide offset
range. The 11A32 is a two-channel unit, and the 11A34 is
a four-channel unit.

Two built-in four-pole bandwidth-limit filters
(100 MHz and 20 MHz) may be activated to reduce
unwanted high-frequency noise at 24 dB/octave for each
channel.

Both coarse and fine deflection-factor steps are fully
calibrated. At 1 mV/div, the calibrated dc offset can be set
with a resolution of 25 pV and a range of +1V
(equivalent to 16 bits), giving an effective screen height
of 2000 divisions and permitting absolute dc measure-
ment accuracies to £0.4%.

CHARACTERISTICS
Number of Channels - 11A32: Two; 11A34: Four.
Bandwidth -

11A32 11A34
Volts/div  Bandwidth (MHz) Bandwidth (MHz)
>10mV 400 300
5t09.95 mV 350 250
2t04.98 mV 250 200
1101.99 mV 200 150
Calibrated Deflection Factors -

Coarse steps: 1 mV to 10 V/div in 1-2-5 sequence. Fine
steps: Between coarse steps in 1% increments of next
more-sensitive coarse step.

Accuracy - AVolts dc accuracy:

With 11400: £(0.9% +0.012 div).

With DSA 600: +(1.0% +0.02 div).

Dc Balance, 1to 99.5 mV/div: £(1.0 mV + 0.10 div).
Offset Accuracy, 110 99.5 mV/div (1 V range): (£0.2%
+ 0.5 mV). For absolute dc accuracy of single-point
measurements using offset, add the Offset Accuracy and
DC Balance terms.

Offset Range -

110 99.5 mV/div: 1 V; Resolution: 25 pV.

100 mV to 0.995 V/div: £10 V; Resolution: 250 pV.
1to 10 V/div: £100 V; Resolution: 2.5 mV.

Overdrive Recovery -

1 t0 99.5 mV/div: To within +£(0.3% +0.2 div) within
50 ns from £2 V step.

100 to 995 mV/div: To within +1% within 50 ns from
+20V step.

1to 10 V/div: To within +1% within 50 ns from £200 V
step.

Typical Noise (RMS) -

1to 1.99 mV/div: 0.12 div.

2 to 4.98 mV/div: 0.06 div.

50 9.95 mV/div: 0.025 div.

10 mV to 10 V/div: 0.014 div.

Input Impedance - Switchable: 1 MQ in parallel with
15 pF, or 50 Q £0.5%

Input Coupling Modes - Ac, dc, and OFF.

AC Coupled Low Frequency —-3 dB point, driven
from 50 Q source: less than 10 Hz.

Maximum Input Voltage -

1 MQ mode: 500 V (dc + peak ac).

50 © mode: The input impedance is switched to 1 MQ
when the input signal exceeds safe limits. Manual reset

_ by re-selecting 50 € input impedance.

NEW 11A34V HIGH BANDWIDTH
VIDEO AMPLIFIER
The 11A34V is specifically designed as a companion
amplifier for the 11T5H Multi-Standard Video Trigger to
— meet the needEs of TV/video
A4V o muoweniwoeo mer (I} 3pplications. Engineers
AT R designing medical imaging
e equipment, HDTV compo-
il nents, high resolution
| graphics monitors, and
{| other video systems will find
| the special features of the
| 11A34V bring new power to
their design tasks. Features
include convenient 75 Q/
1 MQ switchable input
impedance, display
clamping and trigger source
signals with the 11T5H
L VitLeo Trigger. The
. — 11A34V also offers the same
11A34V Video high performance of the
Amplifier 11A34: four 300 MHz
bandwidth channels, fast overdrive recovery, wide offset
and dynamic range, and 1 mV/div to 10 V/div sensitivity
settings.
TV and video designers will find the 75 Q input setting
convenient for connection to their circuitry. The
11A34V's four input channels make it easy to view
component video signals — R, G, and B can each have a
separate input. The 11A34V provides the performance
needed for state-of-the-art TV/video design.

11A34V

11A34/11A32

* DC to 400 MHz Bandwidth
(11A32)

e Two Channels (11A32) or
Four Channels (11A34)

e 1 mVto 10 V/Div Calibrated
Deflection Factors in 1%
Increments

e Switchable 50 2 or 1 M2
Input Impedance

e High-Resolution Calibrated
DC Offset

» Fast Overdrive Recovery

NEW 11A34V High

Bandwidth Video

Amplifier

e Four 300 MHz Channels

® 75 Q/1 MQ Switchable Input
Impedance

e Companion Amplifier for

11T5H Multi-Standard Video
Trigger

ORDERING INFORMATION

11A34 Four-Channel Vertical

Amplifier $4,595
Includes:

User Reference (070-5921-01),

Service Reference (070-6785-02).

11A32 Two-Channel Vertical

Amplifier $2,695
Includes:

User Reference (070-5922-01),

Service Reference

(070-6782-03).

11A34V High Bandwidth 1
Video Amp. Includes:

User Reference (070-8178-00),

Service Reference (070-8179-00).

INSTRUMENT OPTIONS
Opt. 3P - (11A32, 11A34) +$375
Includes: P6408 Word
Recognizer/Trigger Probe.
Opt. 22 - (11A32) +$360
Includes: two P6134C probes.
Opt. 23 - (11A34) +$720
Includes: four P6134C probes.

ACCESSORIES
See page 64.

*1 Contact your local sales
office.




UES) PLUG-IN DIFFERENTIAL
COMPARATOR AMPLIFIER

* DC to 150 MHz Bandwidth

e 1 mV to 10 V/Div Calibrated
Deflection Factors in 1%
Increments

e Very-High-Resolution
Calibrated DC Offset 16,000-
Division Effective Screen
Height

e Differential DC Offset range
of +1 V at 1 mV/Div

e High Common-Mode
Rejection

e Fast Overdrive Recovery
from Large Input Signals

e Seleciable 502, 1 M), or
1 GQ Input Impedance

ORDERING INFORMATION

11A33 Differential Comparator ~ $3,995
Includes:

User Reference (070-6119-00),

Service Reference (070-6784-01).

INSTRUMENT OPTIONS
Opt. 24 - Includes a P6135A
probe pair. +$580

ACCESSORIES
See page 64.

11A33 OFFERENTIAL COMPARATOR
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11A33 DIFFERENTIAL
COMPARATOR

The 11A33 is a differential comparator amplifier plug-
in with good common-mode rejection ratio (CMRR) and
fast overdrive recovery.

As a differential amplifier, the 11A33 provides a
balanced (+ and -) input for applications requiring
rejection of a common-mode signal. The unit can reject

up to 8 V pk-pk of common-mode signal with a CMRR of ¢

10,000:1 from dc to 1 MHz, (derating to 500:1 at 20 MHz
1V p-p) at a deflection factor setting of 1 mV/div.
Differential dc offset is available to null out dc offsets
between the two inputs. This offset capability can be
used with dc coupling at 1 mV/div to measure a bipolar
transistor's Vbe change from self-heating caused by
signal changes.

As a comparator amplifier the 11A33 loses its
differential capability, but provides an accurate (0.15%)
positive or negative internal offsetting voltage covering
the amplifier's common-mode signal range. This mode
is also known as slideback comparison. A signal of up to
48 V may be applied to an input at a deflection factor
setting of 1 mV/div, and with an opposing Ve (offset
voltage), small segments of the signal may be observed.

Deflection 1mVto 100mVto 1Vto
Factor 99.5 mV/div 0.99 V/div 10 V/div
Common-mode 8V +80V +500 V
Signal range

Differential dc Vv 0V +100V
Offset range

V¢ range 8BV 80V +500 V

CHARACTERISTICS
Number of Channels - One.

Bandwidth - Dc to 150 MHz (dc to 120 MHz at 1 mV/
div.)

Calibrated Deflection Factors -

Coarse steps: 1 mV to 10 V/div in 1-2-5 sequence.

Fine steps: Between coarse steps in 1% increments of
next more-sensitive coarse step.

Accuracy - AVolts dc accuracy:

With 11400: £(0.9% +0.01 div).

With DSA 600: £(1.0% +0.02 div).

Dc Balance, 1to 99.5 mV/div: 0.5 mV +0.10 div).
Differential Dc Offset Accuracy, 1 to 99.5 mV/div:
£(0.25% + 0.7 mV).

Ve Accuracy, 1to 99.5 mV/div (8 V range): £(0.15%
+0.6mv).

For absolute dc accuracy of single point measurements
using Vc, add the Vc Accuracy and dc balance terms.

Ve Range -

110 99.5 mV/div: 8 V; Resolution: 25 wV.

100 mV to 0.995 V/div: £80 V; Resolution: 250 V.
11010 V/div: £500 V; Resolution: 2.5 mV.

Differential DC Offset Range -
110 99.5 mV/div: £1V;

100 mV to 0.995 V/div: £10 V;
11010 V/div: £100 V.

Overdrive Recovery - Recovers to within 0.25% of
overdriving signal within 40 ns; to within 2 mV in 100 gs;
to within 1 mV in 300 ps. Conditions: 1 to 99.5 mV/div;
Overdriving signal steps to 0.0 V from £8.0 Volts; Slew
rate < 0.5 V/ns.

Typical Noise (RMS) -
1t01.99 mV: 0.24 div.
2t04.98 mV: 0.12 div.

510 9.95 mV/div: 0.05 div.
10 mV to 10 V/div: 0.03 div.

Common-Mode Rejection Ratio -
1t0 99.5 mV/div: 10,000:1, dc to 1 MHz; 2000:1 at
5MHz (8 V p-p signal).
100 mV to 0.995 V/div: 1000:1, dc to 1 MHz; 100:1 at 10
to 20 MHz (30 V p-p signal).
1to 10 V/div: 500:1, dc to 250 kHz (100 V p-p signal).
Input Impedance - 50 Q, 1 MQ in parallel with 15 pF,
or 1 GQ in parallel with 15 pF from 1 to 99.5 mV/div.
Input Coupling Modes - Dc, ac, V¢, and OFF for each
input. Ve Coupling internally connects an amplifier input
to the comparison voltage.
Max Input Voltage -
1 MQ mode: 1to 99.5 mV/div: 50 V (dc + peak ac);
0.1to 10 V/div: 500 V (dc + peak ac).
(At 1to 99.5 mV/div, derate maximum input voltage at
20 dB/decade above 3 MHz; at 100 mV to 10 V/div,
?eﬁ}t_‘e Taximum input voltage at 20 dB/decade above

2.
50 Q mode: The input impedance is switched to 1 MQ
when the input signal exceeds safe limits. Manual reset
by re-selecting 50 Q input impedance.
LF Step Response aberrations: 0.1 V/div -110 V/div: less
than +1% after the first 20 ns of input step.



TWO-CHANNEL CURRENT AMPLIFIER g3
HIGH BANDWIDTH VIDEO AMPLIFIER

NEW 11A16 AMPLIFIER

The 11A16 is a two-channel current amplifier plug-in
designed to operate with the A6302 and A6303 current
probes. With the 11A16 you get a versatile and powerful
current analysis and measurement system. It provides
direct readout of current levels, and calibration —
including timing deskew — of the probe path. Deskewing
the current channel means you can now make instantane-
ous power measurements with higher accuracy than ever
before. And those measurements can be programmed
over the GPIB for a totally automated system.

With a sensitivity range of 1 mA/div to 2 A/div (with
the A6302 probe) the 11A16 supports a wide variety of
applications from medical monitors to machine control to
power systems. The 11A16 is an excellent tool for power
supply designers. With it, the engineer can make

simultaneous measurements on current and voltage
waveforms, and use the waveform math capability of the
11000 Series and DSA 600 Series mainframes to
calculate instantaneous power. You can verify power
circuit design or monitor variations in power use by your
target system.

CHARACTERISTICS

(With A6302 Current probe.)

Number of Channels - Two.

Bandwidth - 50 MHz (limited by probe).

Rise Time -7 ns or less.

Deflection Factor -1 mA/div to 2 A/div in 1-2-5
sequence.

Offset Range -

1 mA/div to 99.5 mA/div: 1 A; Resolution: 25 pA.
0.1 A/div to 2 A/div: £10 A; Resolution: 0.025 div.
Input Coupling Modes - Ac, dc, and OFF.

ENVIRONMENTAL CHARACTERISTICS
Temperature — Operating: 0° to 50°C;
Nonoperating: —40° to +75°C.

Altitude - Operating: to 4.5 km (15,000 ft);
Nonoperating: to 15 km (50,000 ft).

Mil Specs - MIL-T-28800C, Type Ill, Class 5.

INCLUDED ACCESSORIES

Current Loop Adapter - Part number 015-0601-00;
used to calibrate current probes. The adapter connects to
the mainframe Calibrator BNC. Current probes clip onto
the adapter and probe calibration is performed.

Voltage Converter —Part number 015-0598-00. Used
in service calibration procedures.

11T5H

NEW11A16

» Two Separate Channels

¢ 50 MHz Bandwidth at Probe
Tip

* Automatic Deskew, Including
Probe, for High Accuracy
Power Measurements

e Programmability via IEEE
488.1 (GPIB) and RS-232

e Increased Accuracy from On-
Board Amplitude Calibration

e Fully Compatible with 11000
Series and DSA Mainframes

e Full Use of All 11000 Series
Measurements

e Compatible with Tektronix
A6302 and A6303 Current
Probes

» One Button Probe Degaussing
and Offset Adjustment

e Bandwidth Limiting

e AC or DC Coupling

e Easy Documentation with
11000 Series and DSA
Hardcopy Fealures

ORDERING INFORMATION

11A16 - Two-Channel Current

Amplifier i
Includes:

User Reference (070-7763-00),

Service Reference (070-7764-00),
Current Loop Adapter (015-0601-00),
Voltage Converter (015-0598-00).

INSTRUMENT OPTIONS
Opt. 20 - Includes two A6302 probes. ™

NEW 11T5H MULTI-STANDARD

VIDEO TRIGGER
The new 11T5H Multi-Standard Video Trigger plug-in
offers triggering capability for high performance video
applications. It brings the
W TITEH e vora mecen || MEASUTEMENt power of the

11000 Series to TV/video
applications for the first
time.

With the 11T5H, all major
TV standards can be
triggered on, including new
HDTV standards with their
high line count and tri-level
sync. The 11T5H can handle
line rates up to 1280 lines/
frame. Engineers designing
the latest HDTV compo-
nents, medical imaging
systems, high resolution
® graphics monitors, or other
state-of-the-art video equipment need the power of the
} 1000 Series with the 11T5H Multi-Standard Video

rigger.

CHARACTERISTICS

Modes —Ficld 1, Field 2, All Lines, Active Lines

Line Select Range -1 to 1280 lines or maximum of
format

Trigger Jitter (Typical) -3 ns

Input/Output —EXT 1 input, loopthrough output
Trigger Source — Selectable from EXT 1 (11T5H front
panel), L1, L2, C1, C2 from compatible companion
amplifier plug-in.

ENVIRONMENTAL CHARACTERISTICS
Temperature - Operating: 0 to +50°C, Non-operating:
-40 to +75°C.

Humidity - Operating and Non-operating: meets MIL-T-
28800C, Type Il Class 5 as described in 3.9.2.2 and
455122

Altitude - Operating: to 4,570 m (15,000 ft.); Non-
operating: to 15,200 m (50,000 ft.).

NEW11T5H

e Trigger on Individual Lines -
Up to 1280 Lines/Frame

e Compatible with All Major TV
Standards - Including HOTV

e Fully Programmable via
GPIB

e Easy-to-Use Controls

e Operates with Companion
11A34V High Bandwidth
Video Amp for a Total
System

ORDERING INFORMATION

11T5H Multi-Standard Video Trigger ™
Includes:

User Reference (070-7961-00),

Service Reference (070-7962-00).

*1 Contact your local sales
office




RUNNEAINY RECOMMENDED ACCESSORIES

ORDERING INFORMATION

Accessory Key Characteristics Page Order Price
(the following accessories are compatible with all 11000 Series amplifiers/mainframes, unless
specified otherwise. For complete specifications refer to the corresponding page(s) listed in
this table.)
Probes
Passive Probes (1 MQ linput) 10X, dc — 400 MHz, with readout and identify (11A32, 11A33, 11A34 only) 322 P6134C $180
1X/10X, dc — 200 MHz with readout (11A32, 11A33, 11A34 only) 322 P6063B $290
Low-Z Probes (50 Q linput) 10X, dc — 9.0 GHz (11800 Series and CSA 803 only) 321 P6150 $1,295
10X, dc - 3.5 GHz, <1 pF, 500 Q 321 P6156 $255
100X, dc - 3.0 GHz, <1.1 pF, 5000 Q (includes 10X tip) 321 P6156 Opt. 25 $315
Bias-Offset Probe 10X, dc - 1.5 GHz, 1.6 pF, 450 Q 320 P6231 $525
Active Probes 10X, dc - 1 GHz, 210 MQ input impedance, 1.9 pF 320 P6204 $1,470
10X, dc - 1 GHz, 210 kQ input impedance, 2.0 pF 320 P6203 $950
Differential Probe 10X, dc - 150 MHz (11A33 only), 1 MQ, 10.5 pF 327 P6135A $695
Optical-to-Electrical dc - 6.4 GHz, 1000-1700 nm (sampling head for 11800 Series and CSA 803 only) 288 SD42 $3,845
Converters dc — 1 GHz, 1100-1700 nm 287 P6703A g,
dc — 700 MHz, 450-1050 nm 287 P6701A i
dc — 300 MHz, 1000-1700 nm, High Gain 287 P6713 s
dc — 250 MHz, 450-1050 nm, High Gain 287 P6711 Y
Current Probes dc — 50 MHz, 0-20 A (dc + peak ac) 325 AM503S $2,400
dc - 15 MHz, 0-100 A (dc + peak ac) 325 AMS503S Opt. 03  $3,030
25 kHz-1 GHz, max current of 0.5 A rms 325 CT-1 $270
Cart Instrument cart with tilt tray, drawer, power strip 307 K217S $725
Blank Panels Plug-in (11400, DSA 600, CSA 404) 340 016-0829-00 $145
Sampling Head (11800, CSA 803 only) 340 200-3395-00 $.85
Hard Copy Output and Printers 4-color pen plotter 295 HC100 $950
Dot matrix printer 296 HC200 $275
Color ink-jet printer 364 4696 $1,795
Cables GPIB, 2 m (DSA 600 only) 334 012-0630-03 $110
GPIB, 2 m (11400, 11800, CSA 803, DSA 600 only) 334 012-0991-00 $160
RS-232-C, 10 ft. 334 012-0911-00 $100
Centronics, 10 ft. 334 012-0555-00 $125

Note: Other available accessories can be found on pages 294-341.
*1 Contact your local sales representative.

Software Packages analysis, and display. Supports RS-232-C, GPIB, or A/D acquisition

11000 Series/IBM PC Utility Software - Waveform/measurement
data logging, graphics and statistical analysis, and GPIB and RS-232-C
support. Order S47P108 for 11400 Series, 11800 Series, CSA 803, and
DSA 600 Series.

I-Pattern™ Software - Uses two-and three-dimensional graphic
displays. Jitter and noise measurement pulse parametric measurements,
mask testing, and Pass/Fail limit testing. Order S47P107.

11000 Series Template/Waveform Processing Program ~
Menu-driven waveform template generator provides template waveforms
for storage and controller based save-on-delta function. Order S47P110,
EZ-TEST - Provides a simple means to specify high-level test functions
using instruments in an online learning mode. Test procedures include
instrument control, measurements, pass/fail, waveform acquisition and
pulse parameter analysis, and more. Order S45F030.

SPD Signal Processing & Display Software - A library of 196

signal processing, analysis and display routines callable from Microsoft C

or BASIC. SPDMENU lets you interactively control instruments and
analyze data using a convenient system of menus and graphical displays
of data. Order S3FG130.

ASYST - Sophisticated scientific software for the personal computer.

Interactive or fully programmable operation for integrated data acquisition,

boards. Order S42P301 for ASYST Modules 1, 2, and 4.

11000 Series ASYST Driver- Menu-driven package written in the
ASYST language for mainframe control, waveform acquisition, data
|ogging. graphian, and FFT analysis. Order S47P305.
ASYSTANT™ GPIB - Fully integrated, completely menu-driven
environment, designed for data acquisition and instrument control via
GPIB interface coupled with a broad range of statistical and numerical
analysis and waveform processing operations. Order S47P311,
LabWindows™ - An Integrated software system that supports rapid
prototyping, development, and operation of test and measurement
applications in either C or BASIC. Order S3FG910.
11400/HP-200/300 Time and Amplitude Measurement
(TekMAP) Software ~RM BASIC code providing softkey access to
waveform acquisition, analysis, pulse parametrics, FFT, propagation
delay, and measurement data logging and statistics. Order S47H211.

For Macintosh users, virtual instrument panels and icons are available

for the LabView™ instrumentation software from National Instruments.
See page 257-270 for a complete description of the software packages
available.

Complementary
Modular Test
Instruments available

on page 197




GENERAL INFORMATION & Uil
ORDERING INFORMATION

TECHNOLOGY HIGHLIGHTS

The highest performance, real-time oscilloscope is the
7104. The microchannel plate (MCP) crt provides a trace
1,000 times brighter than conventional crts. This permits
easy viewing or photographing of 1 GHz transient events.
The MCP technology is a unique Tektronix technical
advantage in real-time oscilloscopes. There are five
oscilloscopes in the real-time family. A sampling rate
equivalent to 250 GS/s is achieved when used with the
DCSO1.

The crt storage technique is another Tektronix
technical superiority that is incorporated into real-time

7000 SERIES SELECTION GUIDE

oscilloscopes. The 7934 is an outstanding example of a

500 MHz, real-time oscilloscope that can capture single-

shot or low-repetition rate events for long-term viewing
or photography. There are two oscilloscopes in the real-
time, crt-storage family.

Add digital storage to your 7000 Series mainframe

(except the 7104) with the 7D20 Programmable Digitizer.

The 7D20 has a 70 MHz bandwidth. It provides two

channels of simultaneous acquisition, waveform storage,

signal averaging, and cursor measurements. Typical
applications include Ultrasonics, digital design, RF
modulation, and automated production testing.

ORDERING INFORMATION
7904A OSCILLOSCOPE

Instrument Real-Time Rise Time Minimum Maximum  Four Delayed  Technology
Bandwidth Deflection m Traces Sweep
: Factor Sp

7104 1 GHz 350 ps 10 mV/div@BW 200 ps/div. = yes yes &MCP

10 pV/div eal Time

1 mA/div
7904A 500 MHz 700 ps }g m\%dhllv @BW 500 ps/div = yes yes Real Time

1 mA/div
R7844 400 MHz 900 ps 10 mV/div@BW 1 ns/div yes yes Real Time

10 uV/div (dual beam)

1 mA/div
7603/R7603 100MHz 3.5ns 5 mV/div @ BW 5 ns/div yes yes Real Time

10 uV/div

1 mA/div
Instrument Real-Time Rise Time Maximum Stored Storage Mode Technology

Bandwidth hm Writing
Sp Speed Bistable Variable  Fast
& Fast  Persistance Variable
Bistable Persistance
7934 500 MHz 700 ps 500 ps/div 4000 cm/us yes yes yes Real Time/
CRT Storage
7623B/R7623B 100 MHz  3.5ns 5 ns/div 1000 cm/ps  yes yes yes Real Time/
CRT Storage

Contents

7104 1 GHz Oscilloscope............. 66
7934 CRT-Storage

OSCillOSCOPE .........cvvvvvvrieri, 67

7603/R7603 100 MHz

OSCIllOSCOPE .......oovvveveririas 68

7623/R7623B 100 MHz

Storage Oscilloscope .................. 68
PLUG-INS

7D20 Digitizer Plug-in ................ 69

Vertical Amplifiers

Time Bases ........occooevvvevccennnn,

7904A - Oscilloscope $15,100
Includes: Power cord
(161-0066-00), Instruction

Manual (070-4593-00).

7904A OPTIONS
Opt. 02 - X-Y Horizontal
Compensation +$275
Opt. 03 -EMC Modification +$500

R7844 RACKMOUNT OSCILLOSCOPE
R7844 Rackmount Oscilloscope $24,430
Includes: Power cord
(161-0066-00), Instruction
Manual (070-1676-02),

Operator Manual (070-1675-00),
hardware rackmount kit
(016-0099-00), slide guide
(351-0314-01).

R7844 OPTIONS
Opt. 03 - EMC Modification +$500
Opt. 22 - Writing-Speed
Enhancer +$575
Opt. 78 -BE (P11) Phosphor +$125

INTERNATIONAL POWER PLUG
OPTIONS

Opt. A1 - A5 Available NC
See page 374.

ACCESSORIES
Recommended Cameras - See page 70.
Recommended Carts - See page 306.
Recommended Probes -~ See page 70.

For more information on the
7904A and R7844, contact
your local sales representative,




AR ! GHz OSCILLOSCOPE

e Displays Fast Transients and
Low Repetition Rate Signals

Under Normal Lighting
¢ 1 GHz Bandwidth
(350 ps Rise Time) at
10 mV/Div
© 200 ps/Div Fastest
Calibrated Sweep Rate
e 350 MHz Horizontal
Bandwidth
e Ultra-High
Photographic
Writing Rate

7104 OSCILLOSCOPE

ORDERING INFORMATION

(PLUG-INS NOT INCLUDED)

7104 1-GHz Oscilloscope $31,550

Includes:

Power cord (161-0066-00),
Instruction Manual
(070-2314-00),

Operator Manual
(070-2315-00).

INSTRUMENT OPTIONS
Opt. 02 - X-Y Horizontal
Compensation +$450
Opt. 03 - EMC Capability +$500

INTERNATIONAL POWER PLUG
OPTIONS

Opt. A1-A5 - Available NC
See page 374.

CONVERSION KIT
EMC Modification -
Order 040-0965-00 $730

ACCESSORIES
Recommended Cameras - DCSO01. Also,
see page 70.

Recommended Carts - See page 306.
Recommended Probes - See page 70.

PHYSICAL CHARACTERISTICS
Dimensions mm in.
Width 305 120
Height 345 136
Depth 592 233
Weight = kg Ib
Net 204 450
Shipping 254 56.0

7104 1-GHz OSCILLOSCOPE

The 7104 has both the highest writing speed and
highest bandwidth available in a general-purpose
oscilloscope today.

The 7104's outstanding writing speed means unsur-
passed single-shot capability, with trace brightness about
one thousand times that of conventional oscilloscopes.
Any single-shot signal within the 1 GHz bandwidth can
be seen directly on the crt in average room light. Single-
shot photography is now simple and straightforward,
using standard oscillographic cameras and film.

You can capture the fastest transients without
expensive high-speed film. In fact, you can see those
signals on the crt and eliminate costly time-consuming
photographs.

Anomalies, such as ringing and overshoot, can only
be dealt with by evaluating the signal's analog character-
istics.

With a horizontal bandwidth of 350 MHz, Option 2,
X-Y Phase-Compensation will give accurate X-Y displays
to 250 MHz

CHARACTERISTICS

VERTICAL SYSTEM

Channels - Two left-most plug-in compartments. Com-
patible with all 7000 Series plug-ins.

Bandwidth, Rise Time and Deflection Factor -
Determined by the plug-in used. See page 69.

Display Modes - Left, Alt, Add, Chop, and Right.
Chopped-mode repetition rate is =1 MHz

Trace Separation - |n dual-sweep modes, positions
B trace at least four divisions above and below A trace.

HORIZONTAL SYSTEM

Channels - Two right-most plug-in compartments.
Compatible with the 7B15, 7B85, and 7B92A, 7000
Series vertical amplifiers, and specialized plug-ins.
Bandwidth - Dc to 350 MHz.

Display Modes - A, Alt, Chop, B.

Chopped-mode repetition rate is = 200 kHz

Fastest Calibrated Sweep Rate — 200 ps/div with
the 7B15.

X-Y Mode - With Option 02, X-Y Phase Compensa-
tion: Phase shift is 2° from dc to 50 MHz . Phase balance
can be obtained at any frequency up to 250 MHz. Without
Option 02, X-Y Phase Compensation: Phase shift is 2°
from dc to 50 kHz.

CRT AND DISPLAY FEATURES
CRT - Internal 8 x 10-division (0.85 cm/div) graticule
with variable illumination.

Photographic Writing Speed - 20 cm/ns.

Autofocus - Compensates for changes in intensity
after focus control has been set.

Beam Finder - Aids in locating offscreen signal.

A pulse train with a low level pulse on the
7104, with one thousand times the brightness of
conventional oscilloscopes. The researcher can
view the pulse directly and take pictures with
ease.

View of a single clocking pulse of 0.8 ns rise and
2 ns pulse width.



500 MHz, CRT-STORAGE OSCILLOSCOPE

7934 CRT-STORAGE OSCILLOSCOPE

The 7934 CRT-Storage Oscilloscope is used for
single-shot and low-repetition rate pulse analysis. Capa-
bilities include storing unexpected transient pulses, high-
frequency bursts occurring at low-repetition rates, and
fast pulses in applications using high-speed ECL.

A 4000 cm/ps storage writing rate, 700 ps rise time,
and 500 MHz bandwidth ensure undistorted capture and
clear display of the fastest waveform details. The 7934
can be used as a non-storage oscilloscope as well.

The mainframe bandwidth is 500 MHz. System
bandwidth may vary from 80 MHz to 500 MHz,
depending on the plug-in used.*'

The instrument has four storage modes. Bistable mode
provides stored displays with long (30 minute) view time.
When viewing changing wave-shapes, Variable Persis-
tence mode provides continuous bright displays of new
information as old information fades from the crt. Fast
Bistable mode increases writing speed to 350 cm/s
(reduced scan). Fast Variable Persistence mode provides
the maximum stored writing speed of 4000 cm/ps
(reduced scan). View time is at least 30 seconds.

*!High-gain differential amplifiers offer very
high gain at lower bandwidth.

CHARACTERISTICS

VERTICAL SYSTEM

Channels - Two left-most plug-in compartments.
Compatible with 7000 Series amplifier plug-ins.
Bandwidth, Rise Time, and Deflection Factor -
Determined by the plug-in unit used. See page 69.
Display Modes - eft, Alt, Add, Chop, Right
Chopped-mode repetition rate is 1 MHz.

HORIZONTAL SYSTEM
Channels - Two right-most plug-in compartments.
Compatible with most 7000 Series plug-ins.

Step Rise Time (ns)

2500 1250 500 250 125 50 25125 5 25
> —

-

S OO O N ®©

Amplitude (cm)*?

1
0102 05 1 2 5 10 20 50100

Sine-Wave Frequency (MHz)

*1 Reduced Scan divisions are 0.45 cm.

Graph showing the stored writing speed needed
to display a given sine wave or step rise time at
a given amplitude.

Bandwidth - Dc to at least 1 MHz.

Display Modes - A Alt, Chop, B. Chopped-mode
repetition rate is = 200 kHz.

CRT AND DISPLAY FEATURES

CRT - Internal variable illuminated graticule.

8 x 10 divisions (0.9 cm/div) graticule in full scan and

8 x 10 divisions (0.45 cm/div) in reduced scan.

Beam Finder - Aids in locating an off-screen signal.
Autoerase -\ariable from<1sto>10s.
Multitrace Delay - Adjusts the transfer cycle time in
the fast transfer modes. Variable from<1sto>4s.
Persistence - (Variable-Persistence Mode only)
Controls rate of continuous erasure of the variable-
persistence and fast variable-persistence stored displays.
Save - Prevents display from being accidentally erased,
and provides up to 30 times longer viewing times in
variable-persistence modes.

In laser research — the 7934 captures a laser
primary and reflected pulse using Fast Variable-
Persistence storage (reduced scan) and two
7A29 plug-ins in ADD mode.

® Real-Time Storage of Fast
Transients for Later Analysis

* Displays Low Repetition
Rate Signals

e Wide Selection of Versatile
Plug-Ins

© 700 ps Single-Shot Rise
Time Storage Capability

e DC to 500 MHz Bandwidth

© 4000 cm/us Stored Writing
Speed

» 500 ps/Div Fastest
Calibrated Sweep Rate

ORDER ORMATIC

(PLUG-INS NOT INCLUDED)
7934 - CRT-Storage
Oscilloscope $16,100
Includes:
Installed gray CRT filter (378-0625-02),
green CRT filter (378-0625-08),
power cord (161-0066-00),
Operator Manual (070-5879-00).

INSTRUMENT OPTIONS
Opt. 02 - X-Y Mode Phase
Correction +$275
Adds X-Y delay compensation
network to equalize the signal
delay between the B horizontal
compartment and either vertical
compartment.
0pt. 03 = EMC capability +$500

INTERNATIONAL POWER PLUG
OPTIONS

Opt. A1-AS5 Available NC
See page 374.

CONVERSION KITS
X-Y Mode Phase Correction -
Order 040-0942-01 $255
EMC Modification -
Order 040-1195-00 $630

ACCESSORIES
Service Manual -
Order 070-5880-00 $180
Rack Adaptor - See page 340.
Recommended Cameras - See page 70.
Recommended Cart - See page 306.
Recommended Probes - See page 70.

PHYSICAL CHARACTERISTICS
Dimensions mm in.
Width 305 12.0
Height 345 13.6
Depth 6225 245
Weight = kg Ib
Net 172 378
Shipping 216 476




7603/R7603

7623B/R7623B

7600 Series

e DC to 100 MHz Bandwidth

¢ 3.5 ns Rise Time

» 5 ns/Div Fastest Calibrator
Sweep Rate

® Requires only 5.25 inches of
Rackmount Space

7603 General Purpose

e Greater than 260 cm/s
Writing Speed With Optional
CRT

e CRT Readout

NEW 7623B CRT Storage

e Able to Capture and Store
Transients and Low
Repetition Rate Signals

® 1000 cm/.s Stored Writing
Speed

e Multimode Storage

ORDERING INFORMATION

7603/R7603 OSCILLOSCOPE

7603 Oscilloscope $5,625
Includes:
Clear CRT filter (337-1700-04),
blue CRT filter (337-1700-01), 20-in.
two-pin-to-BNC cable (175-1178-00),
Operator Manual (070-1310-00),
Service Manual (070-1429-00).
R7603 - Rackmount
Oscilloscope $6,610
Includes: Same as 7603, plus a
rackmounting hardware kit
016-0099-00).

pt. 03 - EMC Modification. +$500
Opt. 04 - High-Brightness

8 x 10-cm CRT Display.

GH (P31) Phosphor.

7603 $625
R7603 $600
Opt. 08 (7603) - Protective

Panel Cover. +$150

Opt. 20 (R7603) - IEEE Standard
488 Interface for the 7D20 only.  +$150

7623B/R7623B CRT-STORAGE
76238 CRT-Storage
Oscilloscope $12,350
Includes: 20-in., two-pin-
to-BNC cable (175-1178-00),

green CRT filter (378-0625-08),

power cord (161-0066-00),

Instruction Manual (070-1767-00),
Operator Manual (070-1766-00).
R7623B - Rackmount

Oscillosco, $12,200
Includes: Same as 7623B.

Opt. 03 -~EMC Modification. +$500
Opt. 08 - Protective Panel Cover. +$150

CONVERSION KITS
CRT Readout -
Order 040-0748-06 $880
EMC Modification -
Order 040-0663-01 $585
Rackmount Order 040-0678-01 $475
Power Supply - To light plug-in
pushbuttons. Order 040-0686-01  $110

INTERNATIONAL POWER PLUG
OPTIONS

Opt. A1-A5 Available NC
See page 374.

ACCESSORIES
Recommended Cameras - See page 70.
Recommended Carts - See page 306.
Recommended Probes - See page 70.

100 MHz OSCILLOSCOPES

7603/R7603 OSCILLOSCOPES

The 7603 and R7603 Oscilloscopes are general
purpose 100 MHz, real-time oscilloscopes.

CHARACTERISTICS

VERTICAL SYSTEM
Channels - Two left-most plug-in compartments.

Bandwidth, Rise Time, and Deflection Factor -

Determined by the mainframe/plug-in used. See page 69.

Display Modes - eft, Alt, Add, Chop, Right.
Chopped-mode repetition rate is =1 MHz.
Delay Line -Permits viewing leading edge of
displayed waveform.

HORIZONTAL SYSTEM

Channels - One right-most plug-in compartment.
Bandwidth -Dc to 2 MHz.

Fastest Calibrated Sweep Rate -5 ns/div.

X-Y Mode - Phase shift is within 2° from dc to 35 kHz.

CRT AND DISPLAY FEATURES

CRT -Internal 8 x 10 division (1.22 cm/div) graticule
with variable illumination.

Option 04, High-Brightness CRT With Reduced
Area - Internal 8 x 10 cm graticule with variable
illumination.

7623B STORAGE OSCILLOSCOPE

The 7623B Storage Oscilloscope provides 2200 div/us
(1000 cm/us) stored writing speed and 100 MHz
bandwidth. The instrument has three display modes and
four storage modes. The maximum writing speed of
1000 cm/ps is achieved in reduced-scan mode. Available
for rackmounting as R7623B.

CHARACTERISTICS

VERTICAL SYSTEM

Channels - Two left-most plug-in compartments for
7000 Series plug-ins.

Bandwidth, Rise Time, and Deflection Factor -
Determined by the mainframe and plug-in used. See
page 69.

Display Modes -eft, Alt, Add, Chop, Right.
Chopped-mode repetition rate is =1 MHz.

Delay Line -Permits viewing leading edge of
displayed waveform.

HORIZONTAL SYSTEM

Channel -0ne plug-in compartment (right-most).
Compatible with all 7000 Series plug-ins.
Bandwidth -Dc to at least 2 MHz.

Fastest Calibrated Sweep Rate -5 ns/div.

CRT AND DISPLAY FEATURES

CRT -Internal 8 x 10 division graticule with variable
illumination. RN has additional graticule for the reduced-
scan mode.

CRT Display Modes —Nonstore, Bistable, Variable
Persistence, Fast Bistable, Fast Variable Persistence.
Reduced scan may be selected in all display modes.



PLUG-IN AMPLIFIERS RO

7000 SERIES VERTICAL AMPLIFIER SPECIFICATIONS ORDERING INFORMATION
7TA29 AMPLIFIER
Mainframes Features 7520 7519 TA24 TA26 TA18A .7A13v TA22 7A29 -1 GHz Ampifier $3.99
Widest High Dual Dual Dual Differential DC Includes:
bandwidth,  bandwidtth, trace, trace trace dcoffset, coupled, Instruction Manual (070-2320-00).
single 50Q 50Q 20,000:1 differential, Opt. 04 - Variable Delay Line +$600
trace input CMRR high-gain 7A19 AMPLIFIER
Deflection 10mV/div - 10mV/div 5mV/div 5mV/div 5mV/div 1mV/div 10uv/div 7A19 - 600 MHz Amplifier $3,995
Fei) :nc{ude{;: M | (070-2129-00)
nstruction ua e I .
Accuracy” 2% 2% 2% 2% 2% 15% 3% Opt. 04 - Variable Delay Line ~ +8550
7104 Bandwidth 1GHz 600 MHz 400 MHz 200 MHz 100 MHz 105MHz 1 MHz£10% 7A24 AMPLIFIER
(0to35°C)  Rise Time™ 0.35ns 0.6ns 0.9ns 1.8ns 3.5ns 34ns 350ns+9% 7A24 - 400 MHz Amplifier $3,550
: Includes:
7904A or Bandwidth 500 MHz 500 MHz 350 MHz 200 MHz 100 MHz 105MHz 1 MHz+10% :
7934 Rise Time™® 0.7ns? 0.8ns 1.0ns 1.80s 35ns 34ns  350ns+9% Strychon MmN (910:1406-00).
(0to30°C)  SIGOUT 300 MHz 300 MHz 140 MHz 140 MHz 90 MHz 100MHz  1MHz+10% 200;AA§6AAMIT}'._IFIER e
7844 Bandwdh  400MHz  400MHz  300MHz  180MHz _ 75MHz _ 100MAz 1MHz=10% o o
(0to35°C)  RiseTime™ 0.9ns 0.9ns 1.2ns 1.9ns 4.7ns 3.5ns 350ns£9% Instruction Manual (070-1484-01).
7600 Bandwidth 100 MHz 100 MHz 100 MHz 100 MHz 75MHz 75MHz  1MHz+10% 7A18A AMPLIFIER
Series Rise Time™ 3.5ns 3.5ns 3.5ns 3.5ns 4.7ns 4.8ns 350 ns+£9% 7A18A - 100 MHz Amplifier $2,225
(0to50°C)  SIGOUT 65 MHz 65 MHz 60 MHz 60 MHz 50 MHz 55 MHz 1MHz£10% Includes:

Instruction Manual (070-4329-00).
Opt. 06 - DC Offset +$
Isolator A6902B — See page 328.

7A13 AMPLIFIER
7A13 Differential Comparator
Amplifier $4,795
Includes:
Instruction Manual (070-1948-00).
Isolator A6902B - See page 328. $2,200

! Accuracy percentages apply to all deflection factors. Accuracy is without probes.
2 R7903 with 7A29; rise time is 0.8 ns.
'3 Rise time is calculated from the bandwidth.

7000 SERIES TIME BASE SELECTION GUIDE

Performance Feature 7B15 7B92A 7B85 7B53A PG135A - See page 70. $695
i i 7A22 AMPLIFIER
Slngle»tracg time base e i o = 7A22 Differential Amplifier $2,785
Dual-trace time base no yes no yes Includes:
ith et Instruction Manual (070-0931-00).
With mlxeq swe(?p no no no yes PB135A - See pages 70.
TV Sync Triggering no no no yes (Opt. 05)
- 7815 TIME BASE
Can also use as delayed time base yes yes yes no 7B15 ADelaying Time Base $3,775
i n Includes:
Delaying/ADelay sweep » s i i Instruction Manual (070-2318-00).
7B92A TIME BASE
7B92A Dual Time Base $5,100
Includes:
7000 SERIES TIME BASE/MAINFRAME RECOMMENDATION Instruction Manual (070-1751-02).
7885 TIME BASE
Mainframe 7815 78927 7885 7B53A 7B85 ADelaying Time Base $2,800
7104 yes yes no no Includes:
7904A Yes ves ves o Instruction Manual (070-1961-01).
7B53A TIME BASE
Rrga4 i = = i 7B53A Dual Time Base $3,025
7934 yes yes yes no Includes:
Instruction Manual (070-1342-01).
7603/R7603 no no no yes Opt. 05 ~TV Triggering +$210
7623B/R76238 no no no yes Includes:

Instruction Manual (070-1471-00).

7020 PROGRAMMABLE DIGITIZER
7D20 Programmable Digitizer  $10,750
Includes:

Operator Manual (070-3857-01),

7D20 INFORMATION

The 7D20 is a GPIB programmable plug-in compatible A 40 MHz maximum sampling rate provides approxi-

with all 7000 Series mainframes except the 7104. With a
7000 Series mainframe, it creates a fully programmable,
digitizing oscilloscope.

The 7D20 offers signal averaging to reduce uncorrelated
noise, envelope displays to compare dynamic characteris-
tics of changing signals, pretrigger for viewing prior to the
trigger event, storage of six independent waveforms plus a
reference waveform, cursors for more accurate two-dot
measurements, and user prompting menu displays to
improve user-interface effectiveness.

mately 10 MHz single-shot bandwidth and up to 70 MHz
repetitive signal bandwidth.

Since the 7D20 is completely programmable, fully
automated measurement and testing is possible.
Interactive test procedures, text messages, waveforms,
and front-panel set-ups may be transmitted and received
from the 7D20 to a controller or computer.

Pocket Reference Guide (070-3205-01),
Service Manual (070-3858-01),
Instrument Interface Guide
(070-1728-00).

ACCESSORIES
See page 70.




QUi SELECTION GUIDES

7000 SERIES PROBE SELECTION GUIDE

All bandwidths given in MHz*'

Low-Z, Active
Passive 1 MQ Input Probes 50 Q Input 50 Q2 /1 MQ Input | Differential | High-Voltage
Probes Probes Probes Probes
cE :
~ & 8|z B [. = . &
&8 £_ B_ g8 |8 €E|z~ S~ 8E - Blaoa- wz
, €= 2 2F 82 |8-5 85|82 8§ 8- |2 Z |82 B&
Plug-in Be Bc 2o B2 (B2 B |fe £ E- e E |82 E£Z2
7100 Family 7A13 — 34 75 105 NC NC 105 105 105 70 90| 85 s
‘ 7A19 NC NC NC NC 550, 550 430 300 480 100 NC| NC NC
7A24 NC NC NC NC 375 315 310 300 350 100 NC| NC NC
TA26 - 34 100 175 NC NC 195 185 200 90 —| 125 75
7A29 NC NC NC NC 950 925 660 450 800 100 NC| NC NC
7900 Family 7A13 — 34 75 105 NC NC 305 .0 10b 105 70 90| 85 —
TA18A 75 34 75 75 NC NC 75 75 75 60 —1 70 60
7A19 NC NC NC NC 500 500 430 300 480 95 NC| NC NC
7A22 1 1 NC NC NC NC — — — — 1] = —
7A24 NC NC NC NC 350 350 310 290 350 90 NC| NC NC
TA26 — 34 100 175 NC NC 185 185 190 85 —1 125 75
7A29 NC NC NC NC 500 500 450 350 500 700 —| NC NC
7800 Family 7A13 — 34 100 100 NC NC 100 100 100 70 9| 8 60
’ 7TA18A 85 34 85 85 NC NC 90 75 90 65 —1 80 60
7A19 NC NC NC NC 400 400 360 320 400 95 NC| NC NC
TA22 1 1 1 NC NC NC — T — —_ —_ 1 1 1
7A24 NC NC NC NC 300 300 280 270 300 90 NC| NC NC
7A26 —_ 34 100 145 NC NC 100 150 180 85 —]1 105 75
7A29 NC NC NC NC 400 400 400 350 400 100 —| NC NC
7600 Family 7A13 70 34 70 75 NC NC 75 75 75 55 65| 65 55
7TA18A 70 34 70 70 NC NC 75 75 75 55 —| 65 55
7A22 1 1 1 NC NC NC —_ —_ — — 1] — -
7A26 95 34 95 95 NC NC 100 100 100 70 —1 85 65

1" The values in the top table represent the approximate useful frequency response for the measurement systems
at the probe tip. NC = Not Compatible.

If there is no bandwidth specified, the probe/plug-in combination is compatible but not recommended.
"2 Bandwidths given for 10X switch position.
"% Requires 1101/1101A Power Supply or other external source of power when used with 7603.

7000 SERIES CAMERA SELECTION GUIDE

Camera/Features
Mainframe DCSO01°™ C-53 C-9
Digitizing General Purpose Low Cost
7104 yes yes yes
7934 N.R. yes yes
7904A yes yes yes
R7844 N.R. yes yes
7623B/R7623B NR. yes yes
7603/R7603 N.R. no yes

"' N.R. = Not Recommended




5000 SERIES MODULAR OSCILLOSCOPES gUURIIRS

IMPRESSIVE VERSATILITY

The Tektronix 5000 Series offers the broadest
selection of low-cost measurement capability available
today. The modular design concept enables you to
choose the exact waveform measurement equipment you

currently need: one-channel to eight

, real-time or crt

storage, dual or single beam, standard or differential, and
then easily reconfigure it later to meet changing
requirements. Below are some key evaluation criteria to

consider when deciding which 5000
will best meet your needs.

DIVERSE APPLICATIONS

Series configuration

For product evaluation and test, you can configure
5000 Series modules for benchtop or rackmount.

5000 Series oscilloscopes are also u
biophysical applications and biomed

sed extensively in
ical research.

Engineering applications include electromechanical

design, amplifier design and evaluati
analysis, and ultrasonics research.

on, vibration

BANDWIDTH AND RISE TIME
The scope you choose should be about three to five

times faster than the signal being me:

asured in order to

REAL-TIME OR CRT STORAGE

Choose a real-time scope for applications not
requiring waveform storage, or when viewing repetitive
signals greater than 50 Hz. Crt storage, on the other
hand, is essential for displaying low repetition rate or
slowly varying signals. Capturing transient or one-time
events also requires a storage scope.

VARIABLE PERSISTENCE OR BISTABLE

STORAGE

The 5000 Series offers two types of crt storage:
variable persistence or bistable. Variable persistence,
provides a continuous gradation between the waveform
and background. This is helpful when you want to
suppress random noise or flicker, when you need to
compare repetitive signals or produce bright, high
contrast displays of fast signals occuring at slow periodic
rates. If, on the other hand, you need to store and view
events over longer periods of time, bistable storage is
probably the right choice for your application.

provide an error of less than three percent.
SELECT LOW BANDWIDTH HIGH BANDWIDTH
BANDWIDTH 5100 SERIES: 2 MHz 5400 SERIES: 50 MHz
v v
SELECT STORAGE
OR REAL TIME | STORAGE REAL-TIME | | STORAGE REAL-TIME |
v
Onsmciesiam | _DUAL BEAM SINGLE BEAM |
v v
SELECT BENCH OR 5113/R5113 5111/R5111A 5110/R5110 5441/R5441 5440/R5440
RACKMOUNT (R) «Bistable Storage + Bistable Storage *Dcto2 MHz « Variable- *Crt Readout
* Split-Screen * Split-Screen * Real-Time Persistence * High Bandwidth
*200div/ms *200div/ims Operation Storage *Real-Time
writing speed writing speed « CrtReadout Operation
*5div/ps
writing speed
SELECT STANDARD DIFFERENTIAL
TYPE MEASUREMENTS MEASUREMENTS
et | o= TWO FOUR || ONE W0 |
v v vV v ¥ VvV v ¥
5A15 5A48 5A18N 5A14N 5A19N 5A21N 5A22N 5A26N
*2 MHz *50MHz *2MHz *1MHz *2MHz *1MHz *1MHz *1MHz
«1mV/div *1mV/div *1mV/div *1mV/div *1mV/div *50uV/div *10puV/div *50pV/div
* Readout * Readout
e [_sioseries ] 5400 SERIES
v v v v
5B10N 5B12N 5B40 5B42
*Single *Dual *Single *Dual

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.

he Broadest Selection

of Low-Cost Measure-
ment Capability in Your
Choice of Real-Time or
CRT Storage.

e Up to Eight Fully Independent
Channels. With two 5A14N
vertical amplifier plug-ins
the 5000 Series can provide
an ideal multi-channel
analysis or storage system.

» High Sensitivity vs.
Bandwidth. 1 mV/div at
25 MHz standard, 10 uV/div
at 1 MHz differential; manda-
tory for faithful reproduction
of low-level signals.

e High CMRR. A high Common
Mode Rejection Ratio of
100,000:1 enables you to
easily see signals buried in
noise. Even low-level
signals with a large dc offset
can be easily recovered and
displayed.

* CRT Readout of Amplifier
Scale Factors. Provides
quick and easy verification of
control settings.

e Modular Amplifiers and Time
Bases. Choose between
one-, two-, and four-channel
high and low bandwidth
vertical amplifiers,
differential amplifiers, single
and dual time bases.

e X-Y Display. A third amplifier
plug-in, used in place of a
time base, enables operation
to the full sensitivity of the
chosen amplifier.

e Fully Independent Dual X-Y
Displays. Available when
using 5A18N dual-channel
amplifier in place of a time
base.

e High Resolution CRT. 6 1/2"
(diagonal) screen offers
1.27 cm/div for easy viewing
and more accurate
measurements.

® Dual Beam Storage. Only
Tek offers a Two-Gun CRT to
eliminate ‘dead time’
between channels.

Contents

5441/5440 ..o
5A48/5B42/5B40 ........
5113/5111A/5110 .......
5A18N/5A15N/5A14N
5A22N/5A21N/5A19N
5A26/5B12N/5B10N .......
ACCESSONES ..o




9440/R5440

Hi h Bandwidth Real
ime and Storage
Mainframes.

e DC to 50 MHz Bandwidth

* CRT Readout

e 5 div/ s Stored Writing
Speed

e Variable-Persistence Storage

e Dual X-Y Operation

e Wide Choice of Plug-Ins

| ORDERING INFORMATION

5441/R5441 50 MHz Storage
Oscilloscope Mainframe*'
Includes: Instruction/Service
manual (070-2140-01), 1 year
warranty, Power cord (see
page 78 for type).

5441

R5441 $7,995
5440/R5440 50 MHz
Oscilloscope Mainframe*'
Includes: Instruction/Service
manual (070-2139-01), 1 year
warranty, Power cord (see
page 78 for type).

5440

R5440
Note: ‘R’ prefix indicates rack-
mount version.

INSTRUMENT OPTIONS
Opt. 01 - Without Crt Readout NC
Opt. 03 - User-Addressable

Readout +$160
Opt. 04 - Panel Cover (5440) +$45
CONVERSION KITS

CRT Readout -

Order 040-0691-02 2
Cabinet to Rack -

Order 040-0583-03 $315
Rack to Cabinet -

Order 040-0584-04 $330

INTERNATIONAL POWER PLUG
OPTIONS

Opt. A1 - Opt. AS ~Power Plugs  NC
See page 78 for description.

ACCESSORIES
See page 78 for recommended
accessories.
PHYSICAL CHARACTERISTICS
Cabinet Rackmount
Dimensions mm in. mm in
Width 213 84 483 190
Height 302 119 135 53
Depth 518 204 483 190
Weight kg Ib kg Ib

Net 104 230 109 240
Shipping 145 320 195 430
*! Plug-ins not included.

‘2 Contact your local sales office.

SLEASLEAN 50 MHz MAINFRAME OSCILLOSCOPES

a4

The 5441 adds variable-persistence storage, providing
the ideal means of viewing hard-to-observe signals such
as fast single-shot transients, or low-frequency
phenomena. Variable-persistence storage may be used to
completely eliminate the flicker inherent in low repetition
rate traces. The viewing time at normal intensity for any
trace can be varied from a fraction of a second to more
than five minutes. At lowered intensity (SAVE mode),
signals may be viewed for up to an hour.

5440

The 5440 combines versatility and low cost in a
50 MHz general-purpose, plug-in scope. Plug-in scale
factors are displayed on the crt*', so measurement time
and operator errors are reduced. It can also be accessed
externally with Option 03 User Addressable Crt Readout.

PLUG-INS

All plug-ins in the 5000 Series are compatible with the
5440 and 5441. The wide variety of plug-ins available
lets you configure your oscilloscope to meet your needs.

CHARACTERISTICS

VERTICAL SYSTEM (Left and Center
Compartments)

Bandwidth and Rise Time (-3 dB) - 50 MHz and

7 ns, determined by plug-in unit.

Chop Mode - The oscilloscope will chop between
channels at 25 kHz to 100 kHz, depending on plug-ins
and operating modes.

Alt. Mode —Each plug-in is swept twice before
switching to the next. A single-channel amplifier is swept
once before switching to the second amplifier.

5440

HORIZONTAL SYSTEM (Right Compartment)
Fastest Sweep Rate - 10 ns/div (x10).

X-Y Phase Shift - < 2° from dc to 20 kHz.

CRT AND DISPLAY FEATURES

CRT - 8 x 10 div (0.9 cm/div), (1.27 cm/div 5440),
illuminated graticule.

Persistence - Continuously variable, may be turned
off.

Maximum Stored Writing Speed - \\riting speed

5 div/us for a view time of 15 seconds.

Storage View Time - The view time is the amount of
time the stored signal can be viewed before it fades away.
Adjusting the stored intensity CCW will reduce the stored
writing speed, but view time can be increased up to five
minutes.

POWER REQUIREMENTS
Line Input - 90 V to 250 VAC, internally selected, 48 Hz
to 440 Hz max.

Power Consumption - 100 W.

ENVIRONMENTAL

Ambient Termperature - Operating: 0°C to +50°C;
Nonoperating: —40°C to +70°C.

Altitude - Operating: 5000 m (15,000 feet);
Nonoperating: 15,000 m (50,000 feet).

Option 03 Characteristics
User Addressable Readout - Up to 20 characters,
programmed by external resistors and switches.

Warranty - One year. See page 78 for Warranty-Plus
options.

! Plug-ins with a suffix N (5A18N, etc.) do not
provide crt readout. The 5BION and the 5B12N
Time Bases do not permit viewing the leadi
edge of a triggered waveform when used in the
5400 Series.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Cenier.
Toll free: 1-800-426-2200, Ext. 99.



PLUG-IN AMPLIFIER AND TIME BASES
FOR 5400 SERIES

9A48 50 MHz DUAL-TRACE

AMPLIFIER

The 5A48 is a dual-trace, 50 MHz plug-in amplifier
with five operating modes used in 5400 Series
mainframes. The 5A48 features selectable trigger source
and crt readout.

CHARACTERISTICS

Bandwidth and Rise Time (-3 dB)- 50 MH:z and

7nsat5mV to 10 V/div;, 25 MHz and 14 ns at 1 mV and

2 mV/div.

Deflection Factor and Accuracy - < 3% at5mV to

10 V/div, 15°C to 35°C; < 4% at 5 mV to 10 V/div, 0°C

to 50°C; < 5% at 1 mV and 2 mV/div.

Input R and € -1 MQ, =24 pF.

Maximum Input Voltage - Dc Coupled: 250 V (dc +

peak ac). Ac Coupled: 500 V (dc + peak ac). 500 V p-p.

glsplay Modes - CH 1, CH 2, CH 2 Invert, Add, Alt,
hop.

9B42/5B40 HORIZONTAL TIME

BASES

The 5B42/5B40 Time Bases are designed for use in
5400 Series mainframes. They feature sweep rates from
10 ns to 5 s/div and crt readout of the sweep rate
selected. Trigger coupling modes included are: ac, dc,
HF reject, and LF reject. There is even an external
amplifier input for X-Y measurements. The 5B42 also
features delayed-sweep rates up to 10 ns/div. The
delayed sweep feature allows very accurate (=1%) timing
measurements to be made.

CHARACTERISTICS
Horizontal Sweep Rate —0.1 s to 0.5 s/div,
10 ns/div (X10).
Sweep Accuracy -
Unmagnified Magnified
Time/Div 15°Cto  0°Cto 15°Cto  0°Cto
35°C  50°C 35°C  50°C
05usto1s/div 3% 4% 4% 5.5%
0.1s,0.2 s,
2s,and5s/div - 4% 5% 5% 6.5%

Ext Horizontal Input - Deflection Factor: 50 mV/div
+3%. Input R and C: 1 MQ, =24 pF. Bandwidth: 2 MHz.

DELAYED SWEEP (5B42)

Differential Time Measurement Accuracy - <1%
+0.2% of full scale from 1 ps to 0.5 s delay time.

Jitter - < 0.05% of one division of delayed sweep
selected.

Multiplier Range - 0.2 to 10 times the time/div
setting.

5B42 '5B40

Trigger Sensitivity -

Mainframe Frequency Internal External

5400 dcto 0.4div" 60 mv*!
10 MHz 0.4 div* 100 mv*?

5400 10 MHz 1.0 div*! 150 mv*!
to 60 MHz 1.0 div*? 400 mv*2

5100 dcto 0.4 div*? 100 mv*2

2 MHz

1 5B40 only. 2 5B42 only.

Trigger Operating Modes - Auto, Norm, Single

Sweep.

Trigger Coupling - Ac, dc, LF REJ (Atten below
2.5 kHz), HF REJ (Atten above 50 kHz).

Ext. Trigger Level Range —+1.5V (5B40) and
+2.5V (5B42).

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.

oA48

0B42/5B40

High Performance
Amplifier and Time
Bases.

9A48

* DC to 50 MHz Bandwidth
e 1.mV to 10 V/div Sensitivity
* Add and Invert Modes

ORDERING INFORMATION

5A48
Dual-Trace Amplifier $1,595
Includes: Instruction/Service

manual (070-1450-00), 1 year

warranty

5B42/5B40

e Single Sweep

¢ 10 ns to 5 s/div Sweep Rates
e Triggering to 50 MHz

e HF/LF Reject Coupling

e External Horizontal Amplifier
¢ Delayed Sweep (5B42)

ORDERING INFORMATION

5B42

Dual Time Base $1,995
Includes: Instruction/Service

manual (070-1447-00), 1 year
warranty

5B40

Single Time Base $1,195
Includes: Instruction/Service

manual (070-1742-00), 1 year

warranty




9110

ow Cost
Real Time and
Storage Mainframes.

e DC to 2 MHz Bandwidth

» Dual X-Y Operation

» Single- and Dual-Beam
Bistable-Storage Mainframes

e Split-Screen Display

* High Speed Storage
(Option 03)

e Two Independent Verticals
(5113)

ORDERING INFORMATION

5113/R5113 2 MHz Storage
Oscilloscope Mainframe*'
Includes: Instruction/Service
manual (070-2137-01).
5113

R5113

5111A/R5111A 2 MHz Storage
Oscilloscope Mainframe*'
Includes: Instruction/service
manual (070-3934-00).

5111A

R5111A $4,295

5110A/R5110A 2 MHz

Oscilloscope Mainframe*'

Includes: Instruction/Service

manual (070-2137-01).

5110 $2,895

R5110 $2,995
INSTRUMENT OPTIONS

Opt. 02 - Protective Cover

(5113/5111A/5110) +$45

Opt. 03 - Fast-Write crt (5113) +$160

Opt. 03 - Fast-Write crt (5111A) +$215

Opt. 07 - Rear Panel Outputs ~ +$135

INTERNATIONAL POWER PLUG
OPTIONS
Opt. A1 - A5 - Available NC
See page 78 for description.

ACCESSORIES
See page 78 for recommended
accessories.

PHYSICAL CHARACTERISTICS
Cabinet Rackmount

$5,995
,995

Dimensions mm in. mm in.
Width 213 84 483 190
Height e 118 136753
Depth 518 204 483 190
Weight kg Ib kg b

Net 104 230 109 240

Shipping 145 320 195 430

*1 "R" prefix indicates rackmount
version.

Ao

SNELE 2 M Hz MAINFRAME OSCILLOSCOPES

9113

The 5113 is a dual-beam, bistable-storage oscillo-
scope featuring split-screen storage. Stored writing
speed is at least 20 div/ms (200 div/ms with Option 03).
View times of one to ten hours are possible.

The 5113 can display two simultaneous events, either
single-shot or repetitive, against a common time base.

9111A

The 5111A is a single-beam, split-screen, bistable-
storage oscilloscope. The 5111A extends measurement
capability into areas requiring retention of single and
multitrace displays for long-term examination and/or
photography.

The standard 5111A provides writing speeds to
50 div/ms; Option 03 extends the writing speed to
800 div/ms, suitable for capturing a single-shot display
of a four-division 60 kHz sine wave.

9110

The 5110 is a single-beam real-time oscilloscope fea-
turing a large 6 1/2-inch diagonal (1.27 cm/div) crt.

PLUG-INS

Tailor your measurement needs with the appropriate
plug-in units to obtain a high-gain differential display
(10 pv/div), four-channel differential display, or eight-
channel display. You can also choose from single-trace
or dual-trace basic amplifiers and time bases to suit the
special needs of industry and education.

When using two amplifiers and the 5B12N in the dual-
sweep mode, the two sweeps are slaved individually to
the left and right amplifiers.

5000 Series mainframes also come in low-profile (5 1/4") rackmounts.

CHARACTERISTICS

VERTICAL SYSTEM (Left and Center
Compartments)

Bandwidth & Rise Time (-3 dB) - 2 MHz and

175 ns.

Chop Mode - 5110/5111A: The vertical amplifier will
chop between left and center plug-ins, and/or between
two or more channels. 5113: The left and right vertical to
the left and center compartments, respectively. Each
vertical amplifier will chop between two or more channels
in their associated plug-in compartments.

Alt Mode - 5110/5111A: Each amplifier plug-in is
swept twice before switching to the next. Each channel of
a multi-trace amplifier is swept once.

5113: Single-trace amplifiers are swept full time. Each
channel of a multi-trace amplifier is swept once before
switching to the next channel.

HORIZONTAL SYSTEM (Right Compartment)
Fastest Sweep — 0.1 ps/div (x10).
X-Y Phase Shift - < 1° from dc to 100 kHz.

CRT AND DISPLAY FEATURES

CRT - 8 x 10 div, nonilluminated.

Stored Writing Speed - 5111A: > 20 div/ms
(Normal) and 50 div/ms (Enhanced). 5113: > 20 div/ms.
Opt. 03, Fast-Writing-Speed CRT — > 200 div/ms
(Normal) and 800 div/ms (Enhanced — 5111A only).
Opt. 07, Rear-Panel Signal Outputs - Vertical
Sensitivity: 0.5 V/div., Sweep Sensitivity: 0.5 V/div.,
Gate: TTL level.

POWER REQUIREMENTS
Line Input - 90 VAC to 250 VAC internally selected.
48 Hz to 440 Hz.

Max Power Consumption — 110 W.

ENVIRONMENTAL CHARACTERISTICS

Ambient Temperature — Operating: 0°C to +50°C,;
Nonoperating: —40°C to +70°C.

Warranty - One Year. See page 78 for Warranty-Plus
options.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.



PLUG-IN VERTICAL AMPLIFIERS ELIUELIEN

5A18N

The 5A18N is a two-channel amplifier that delivers
bandwidth of dc to 2 MHz at sensitivities to 1 mV/div. To
provide difference measurements of two signals in the
ADD mode, simply invert the Channel 2 signal. You can
select the internal trigger signal from either Channel 1 or
Channel 2. For dual-trace X-Y operation, just plug the
amplifier into the right plug-in compartment.

CHARACTERISTICS
Bandwidth and Rise Time (-3 dB) - Dc to 2 MHz
and 175 ns.

Deflection Factor and Accuracy — <?2% at 1 mV
to 5 V/div.

L e oo e e | Input Rand C - 1 MQ, =47 pF.
SAISN Maximum Input Voltage - 350 V (dc + peak ac).

Chop Rate - 25 kHz to 100 kHz depending upon
plug-in combinations and number of channels displayed.

9A15N

A single-channel amplifier, the 5A15N provides
bandwidth of dc to 2 MHz at sensitivities to 1 mV/div.
Two 5A15Ns may be used in a mainframe to provide
dual-channel operation, or to provide 1 mV/div X-Y
operation if one of the amplifiers is inserted in the right
plug-in compartment.

CHARACTERISTICS
Bandwidth and Rise Time (-3 dB) - Dc to 2 MHz
T il and 175 ns.
@ i Deflection Factor and Accuracy — <?2% at 1 mV
4 e e to 5 V/div.

Input Rand C - 1 MQ, =47 pF.
Maximum Input Voltage - 350 V (dc + peak ac).

5A14N

The 5A14N is a four-channel amplifier that provides
1 MHz bandwidth and sensitivity to 1 mV/div. Each
channel may be displayed separately, or the channels
may be alternated or chopped in any combination.
Channel 1 provides the triggered signal for the unit. In
addition, you can combine two 5A14Ns to provide eight-
channel operation in any mainframe.

CHARACTERISTICS
Bandwidth and Rise Time (-3 dB) - Dc to 1 MHz
and 350 ns.

Deflection Factor and Accuracy — < 2% at 1 mV
- to 5 V/div.

e I Input R and € -1 MQ, =47 pF.
Maximum Input Voltage - 350 V (dc + peak ac).

Chop Rate - 25 kHz to 100 kHz depending upon plug-
in combinations and number of channels displayed.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.

9A15N

Versatile 5000 Series
Amplifiers with One
to Four Channels.

5A18N

e DC to 2 MHz Bandwidth
* Invert and Add Modes
e 1mVito 5 Vidiv

DRDER DRMATIC
5A18N
Two-Channel Amplifier $1,095

Includes: Instruction/Service
manual (070-1137-00).

9A15N

e DC to 2 MHz Bandwidth
e 1mVto 5 V/div

ORDER ORMATIC
5A15N
Single-Channel Amplifier $595

Includes: Instruction/Service
manual (070-1136-00).

9A14N

e DC to 1 MHz Bandwidth
e Four Independent Channels
e1mVto5 Vidiv

ORDER DRMATIC
5A14N
Four-Channel Amplifier $2,195

Includes: Instruction/Service
manual (070-1229-00).




9A21N

W ide Range of
Differential Ampli-
fiers Add Capability for

Ultra Low-Level or Noisy
Signal Applications.

9A22N

e DC to 1 MHz Bandwidth

e 10uVto 5 V/Div

© 100,000:1 CMRR

e Selectable Bandwidth Limits
e Variable DC Offset

ORDERING INFORMATION

5A22N

Differential Amplifier
Includes: Instruction/Service
manual (070-1230-00). -

$1,595

9A21N

e DC to 1 MHz Bandwidth

e 10 kHz Bandwidth Limiter
e 50V to 5 V/Div

* 100,000:1 CMRR

e Current-Probe Input

ORDERING INFORMATION

5A21N

Differential Amplifier $895
Includes: Instruction/Service

manual (070-1139-01),

Opt. 01 -P6021 current probe. +$480

ORDERING INFORMATION

SA19N

® DC to 2 MHz Bandwidth
e 1mV to 20 V/Div

© 1,000:1 CMRR

e Variable DC Offset

5A19N

Differential Amplifier $675
Includes: Instruction/Service

manual (070-1328-00).

SLvAVSLYRNE DIFFERENTIAL AMPLIFIERS

TwTsowEs SA2IN DIFFERENTIAL AMPL

95A22N

The 5A22N is a
versatile differential
amplifier featuring
selectable bandwidth
filtering and dc offset.

CHARACTERISTICS
Bandwidth (-3 dB) - HF Point: 100 Hz to 1 MHz
(9 steps). LF Point: 0.1 Hz to 10 kHz (6 steps).

Deflection Factor and Accuracy - < 3% at 10 v
to 5 V/div.

Input R and € - 1 MQ, =47 pF.

Maximum Input Voltage - 10V (dc + peak ac) from
10 v to 50 mV/div. 350 V (dc + peak ac) from 0.1V to
5 V/div.

Common-Mode Rejection Ratio — Dc Coupled:
100,000:1 at 10 v to 100 pV/div (< 30 kHz).

Ac Coupled: 10,000:1 at 10 wV to 0.5 mV/div (> 5 kHz).
Signal and Offset Range -

Deflection Factor 10 wV to 50 mv/div - 0.1 mV to 5 V/div

Common-Mode Range +10V +350V
5A22N Dc Offset Range +0510-05V  +50t0-50V
5A21N CHARACTERISTICS
Adcto1MHz Bandwidth and Rise Time (-3 dB) - dc to 1 MHz

differential amplifier, the
5A21N provides a current-
probe input. The voltage
mode provides sensitivi-
ties to 50 pV/div; with the
optional P6021 current
probe, sensitivities range

and 350 ns. Bandwidth limit: 10 kHz.

Deflection Factor and Accuracy - <?2% at 50 pv

to 5 V/div. Current probe: < 3% at 0.5 mA to 0.5 A div.

Input R and € -1 MQ, =47 pF.

Maximum Input Voltage - 10V (dc + peak ac) from

goV% to 50 mV/div. 350 V (dc + peak ac) from 0.1 V to
iv.

from 0.5 mA to 0.5 A/div.
Common-Mode Rejection Ratio — dc coupled:
100,000:1 at 50 wV and 100 pv/div (< 30 kHz).
ac coupled: 10,000:1 at 50 wV to 0.5 mV/div (= 5 kHz).
SA19N CHARACTERISTICS
The 5A19N is a low- Bandwidth and Rise Time (-3 dB) - Dc to 2 MHz
cost differential amplifier and 175 ns.
featuring variable dc Deflection Factor and Accuracy - < 2% at 1 mV
offset. It operates in the to 20 V/div.

left or center compartment
for Y-T displays, or in the
right compartment for X-Y
displays.

Input R and C - 1 MQ, =47 pF.
Maximum Input Voltage - 350 V (dc + peak ac).

Signal and Offset Range -

Deflection Factor 1 mV to 200 mV/div 500 mV to 20 V/div
Common-Mode Range +16V +350V

Dc Offset Range +15t0-15 +350t0 -350 V

Common-Mode Rejection Ratio —1,000:1 at 1 mV
to 200 mV/div (<10 kHz), 100:1 at 0.5 V to 20 V/div.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.



PLUG-IN DUAL DIFFERENTIAL BYAIELEADL
AMPLIFIERS AND TIME BASES

5A26

The 5A26 combines
two independent
differential amplifiers in
one unit. It provides
50 uV/div sensitivity at
1 MHz, high common-
mode-rejection ratio,
trigger-source selection
and independent
bandwidth limits.

With two 5A26s, up to
four differential channels
can be observed.

ot |

saze BIFF AmpL 'EQ"‘

CHARACTERISTICS

Bandwidth and Rise Time (-3 dB) - Dc to 1 MHz
and 350 ns. Bandwidth limit: 10 kHz.

Deflection Factor and Accuracy - < 2% at 50 WV
to 5 V/div.

Input R and € - 1 MQ, =47 pF.

Maximum Input Voltage - 10V (dc + peak ac) from
50 wV to 50 mV/div. 350 V (dc + peak ac) from 0.1 V to
5 V/div.

Common-Mode Rejection Ratio — Dc Coupled:
100,000:1 at 50 pV to 50 mV/div; 300:1at 0.1 Vto

5 V/div (< 30 kHz). Ac Coupled: 20,000:1 at 50 pV to

50 mV/div (= 5 kHz).

TeTRow s BEION TIME BASE/AMPL

5BI2N 5BION

9B10N/5B12N

The 5B10N is an easy-to-use single time base. The
5B12N is a dual time base that provides both delayed and
dual sweeps. The dual sweep mode enables two sweeps
to be slaved individually to the left and center compart-
ments. Both units also offer left and right source
selection, auto and normal trigger modes, plus single
sweep. The external input amplifier provides either
50 mV or 0.5 V/div for X-Y type measurements.

CHARACTERISTICS

HORIZONTAL

Sweep Rates - 1 s to 5 s/div. 100 ns/div (X10);

B Sweep: 0.2 ps to 0.5 s/div.

Sweep Accuracy - < 3% from 1 ps to 1 s/div. <4%
at2 sand 5 s/div. Add 1% for X10 mag. B Sweep: < 3%
from1 s to 0.1 s/div. <4% at 0.2 ps, 0.5 s, 0.2 s, and
0.5 s/div.

DELAYED SWEEP (5B12N)

Delay Time - Accuracy: < 1% from 1 s to 1 s/div.
< 2% from 1 s to 5 s/div. Multiplier range: 0.2 to 10.2
times the time/div setting.

Differential Time Measurement Accuracy -
<1% +0.2% of full-scale from 1 ps to 0.5 s delay time.

Jitter - <0.05% of one division of the delayed sweep

selected.
TRIGGER SYSTEM
Trigger Sensitivity -

1 MHz 2 MHz
Internal 0.4 div 0.6 div
External 200 mV 200 mV
Trigger Operating Modes - Auto, Norm, Single
Sweep.

Trigger Coupling - Ac, dc.
Ext Trigger Level Range — +5\.

External Horizontal Input - Deflection Factor and
Accuracy: < 3% at 50 mV and 500 mV/div.

Bandwidth (-3 dB ) - Dc to 1 MHz.
Input Rand C - 1 MQ, =70 pF.
Maximum Input Voltage - 350 V (dc + peak ac).

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.

D ual Differential
Amplifier and 5100
Series Time Bases.

9A26

* DC to 1 MHz Bandwidth

* 50 uV to 5 V/div Sensitivity
© 100,000:1 CMRR

e CRT Readout (5400 Series)

ORDERING INFORMATION

5A26

Dual Differential Amplifier $1,895
Includes: Instruction/Service

manual (070-1947-00).

9B10N/5B12N

© 100 ns to 5 s/div Sweep
Rates

e Alternate and Chopped
Displays

¢ Dual and delayed sweep
(5B12N)

e External horizontal amplifier

ORDERING INFORMATION

5B10N

Single Time Base $875
Includes: Instruction/Service

manual (070-1140-00).

5B12N

Dual Time Base $1,795
Includes: Instruction/Service

manual (070-1141-00).




SWNHINE V/ODULAR OSCILLOSCOPE
ACCESSORIES AND OPTIONS

Accessories and
Options to Enhance
Your 5000 Series Instru-

ments. APPLICATION NOTES

e Application Notes for a L ; : : .
Variety of Measurements lnt?‘r[t)rr]elm‘g mechamﬁal measurements 5111/5A22N/5A18N Transducer measurements and storage ~ 52-A-3533-1
ith the plug-in oscilloscopes
e Cameras for Waveform -
Documentation Simultaneous display of two independent 5111/5A14N/5A15N/5A18N. Dual X-Y techniques, 52-AX-4114
e Recommended Probes for All X-Y signal pairs engine analysis.
Types of Applications Simultaneous X-Y, Y-T displays 5111/5A14N/5A15N/5B12N. X-Y, Y-T techniques. 52-AX-4113
e Recommended Accessories Biomedical application.
e Warranty-Plus Options A high resolution 60 Hz notch filter Construction project using a commercial module in our 52-AX-4031
Reduce Your Cost of : plug-in kit. Pre-conditions signals by removing 60 Hz hum.
Ownership
PROBES INTERNATIONAL POWER PLUG OPTIONS
ORDERING INFORMATION Probe Attenuation Features Option Type Description  Part Number
RECOMMENDED CAMERAS P6101A 1X To 15 MHz bandwidth Opt. A1 Universal Europe  220V,50Hz  (020-0859-00)
C-53P - High Performance $2,560 = - -
(5441) P6006 10X Rugged; monolithic Opt. A2 United Kingdom ~ 240V,50Hz  (020-0860-00)
C-9 - General Purpose % P6062B  1X/10X  Switchable; ground-reference button Opt. A3 Australian 240V,50Hz  (020-0861-00)
RECOMMENDED CART -
K213 - Lab Insfroment Cart P6015 1000X High voltage Opt. A4 North American ~ 240V,60Hz  (020-0862-00)
For bench models. Plug-in P6021 Current Opt. A5 Switzerland 220V,50Hz  (020-0863-00)

storage available as Option 12.  $700

P6007 100X High voltage

OPTIONAL ACCESSORIES :
Blank Plug-In Kit - Order P6202A 10X FET (requires 1101A power supply) CUSTOM MODIFICATIONS
040-0818-04 $145 P6135A Var Atten for high CMRR

Blank Panel - Order 10X

: In addition to the many standard and optional features available
3:3‘?:5%;2;“ . §75 P6102A 10X T0 60 MHz bandwidth on the 5 K scopes, there are numerous custom modifications you
(St;ma'ﬁ) Order 016-0154-00  $80 P6105A 10X Full bandwidth can qrder to fit the instrument to your application v
(Folding) Order 016-0260-00 $48 See pages 310-333 for additional information. This is a partial list of custom mods. They can be ordered with
Protective Cover for Bench the help of your local field sales representative. Price and
Version - Order 016-0544-00 $18 delivery are quoted for each custom order
Ground Isolation Monitor - WARRANTY-PLUS PACKAGES
fe?mi Amplifier - A69028 Sggg In addition to th duct he foll e
solation Amplifier - ! n addition to the one year product warranty, the following
For more information on accessories see optional warranty packages are available: 135 Auto erase with variabie view me and save
pages 294 to 341, 434A 135J + 710R
"I C4 should be used with M7 - Additional 2 calibrations 710R XY/YT switching of center compartment signal

illuminated graticule only. M9 - Additional 2 years service 710 Add control on 5B1ON for switch in MOD 710R
*_Contact your local sales office. Mainframes M7 M9 768V CH1and CH 2 signal to rear with MOD 768X
5441 $110 $245 768X 6 signal output buffers to rear BNC's on mainframe
5440 $100 $235 8178 6 rear BNC's on mainirame for signal input
5113 $90 $180 817G Input to rear of plug-in for use with mainframe mod
S111A $90 $170 WT IEC power con; delete chassis lracks
5110 $70 $135 ZA 96 hr burn-in
Vertical Plug-ins
5A18N $ 55 $ 65
5A15N $35 $ 80
5A14N $70 $110
5A26 $70 $100
5A22N $70 $110
5A21IN $ 65 $ 90
5A19N $45 $ 80
Time Base Plug-ins
5B42 $70 $115
5B40 $65 $ 90
5B12N $70 $110
5B10N $ 65 $ 65
To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.




PORTABLE ANALOG AND DIGITAL gz
OSCILLOSCOPES

2400 SERIES OSCILLOSCOPES

The Tektronix 2400 Series Portable Oscilloscopes
represent the most widely used and accepted line in the
industry:

o The 2440 features the highest sample rate available in

a portable scope.

o The 2467B “BrightEye" offers unsurpassed writing
rate for the ultimate in fast event capture.

o The 2465B sets the standard against which other
general-purpose portable scopes are measured.

All 2400 Series Oscilloscopes offer convenient and
easy automatic setup and measurements, a broad range
of functionality, and the depth of performance that set the
standards for high-performance portable scopes.
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Full programmability through the IEEE 488.1 interface
bus (GPIB) is available, and measurement results can be
communicated over the bus from both digital and analog
scope models. In addition, waveforms can be transmit-
ted from the digital oscilloscopes to a computer or
directly to a printer or plotter.

For specialized needs in applications including digital
design and troubleshooting, video waveform measure-
ments, benchtop automated testing, remote-site
monitoring, and telecommunications testing, a selection
of options and software is available to extend instrument
capabilities.

The 2402A TekMate™ Instrument Extension expands
2400 Series digitizing oscilloscopes’ capabilities for
waveform storage, analysis, and pass/fail testing.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.

Contents
4-CHANNEL ANALOG

OSCILLOSCOPES
24678 400 MHz, “BrightEye”
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24458 200 MHz,
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24658 400 MHz,
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Full-Featured............cccccoooniinnnne. 85
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Multi-Function .........ccoccovevrne. 85
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Precision Timing ..........cc.ccoooe. 85
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OSCILLOSCOPE
PERFORMANCE EXTENSIONS

2402A TekMate™ Instrument
Controller ..o, 92
Optional Oscilloscope
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ANALOG

LUNLUDE 200 TO 400 MHz AUTO-MEASURING
OSCILLOSCOPES

T he Highest
Performance and

Automation Available
in Portable Analog
Scopes.

© 400 MHz Bandwidth
(2467B/24658)

» 500 ps/Div Time Base
(2467B/24658)

e Automatic Push-Button
Setup and Measurements

® 4 Channels

e SAVE, RECALL, and
SEQUENCE of Setups

e Lightweight and Rugged

e Cursor Measurements

® 1% Timing Accuracy

[T} 19 V

TIME INTERVAL 2204 rs

: st oo

R R A0 o T e o

FRGM CHIt 500 %

T0 CH21 300 %

2V SV 100ins

Channel-to-Channel Time is the most versatile
of the push-button measurements. Start and stop
events can be set in % or in volts — on rising or
falling edges of CHI and CH2.

2400 SERIES ANALOG
OSCILLOSCOPES

CONVENIENCE, FAMILIARITY, AND

STANDARD-SETTING PERFORMANCE

The 2400 Series general-purpose oscilloscope
models, a series of options designed to extend their
measurement capabilities, and three specially-configured
packages combine convenience and familiarity with
leading-edge performance. These instruments bring
proven reliability and efficiency to your design lab, pro-
duction/test line, or field service site.

200 — 400 MHz and 1% timing accuracy offer the per-
formance needed to display with high fidelity the wide
range of signals encountered in both general-purpose
and specialized applications. The fast update rate
inherent in analog oscilloscopes allows you to see real-
time changes in your waveforms, even as you make
circuit adjustments and gives you confidence that critical
events are consistently captured and displayed.

AUTOMATIC SETUPS AND PUSH-

BUTTON MEASUREMENTS

You can measure risetime, falltime,
frequency, pulse width, voltage, and time
interval A to B at the push of a button. Auto
Setup is another time-saving feature of the
2400 Series. Attach up to four probes to
your signal points, press AUTOSETUP, and
within seconds the scope presents a stable,
automatically-triggered, scaled, and
positioned display of your waveforms. The
quickest way to get your job done.

ADVANCED, EASY-TO-USE TRIGGERING
2400 Series scopes can trigger from any one of the
four input channels, or on up to four asynchronous
signals. Tek's AutoLevel Trigger keeps your scope trig-
gered even as the input signals change. Trigger signal
conditioning choices include dc, ac, LF Reject, HF Reject,
and Noise Reject, ensuring the ability to trigger stably on
virtually any signal. On-screen readout of the trigger level
voltage saves time and eliminates trial-and-error
frustration. Pressing the INIT@50% button automatically
sets the trigger level to the 50% voltage on your signal,
further increasing ease and reliability of triggering.

INSTANT ACCESS TO COMPLEX SETUPS

Non-volatile memory for 30 setups stores all front-
panel information, including intensity, cursor locations,
and control settings for the measurement options. And
each setup can be labeled with a descriptive name.
Prototype verification can be accomplished quickly
without manual control adjustments. Field service proce-
dures are executed more effectively, in less time, through
the use of stored setups for common tests and measure-
ments.

AUTOMATIC SEQUENCES WITHOUT AN
EXTERNAL CONTROLLER

2400 Series oscilloscopes offer built-in sequencing
capabilities for building and running semi-automated
tests. Systematic verification procedures for design engi-
neering, production test, or field service can be developed
without writing a single line of code. To sequence
through up to 30 setups, press the STEP button once for
each step, or plug a foot switch into the rear-panel jack
for hands-free operation. Seven-character labels for each
setup can act as test titles or operator prompts.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.



EXTENDED CAPABILITIES gauUalisy

CUSTOMIZING THE 2400 SERIES

Besides standard-setting performance features
such as high signal fidelity, automatic setups and
push-button measurements, advanced easy to use
triggering and permanent memory for front-panel
setups, the 2400 Series analog oscilloscopes can be
configured to give you even more power. For
demanding applications, a set of special options has
been developed to customize these oscilloscopes.
Whether you're doing dc troubleshooting, digital
debugging, graphic display analysis or automating a
manufacturing test system, the 2400 Series offers all
the flexibility necessary to do the job. Choose the
oscilloscope and option package that best fits your
application. For your convenience Tektronix has
bundled its most popular options into cost saving
packages. For more information see page 85.

AUTOMATING THE TEST PROCESS

Option 10 is a GPIB interface which provides remote
programmability for your scope. Contents of setup mem-
ory can be transferred between 2467B/2465B/24458
units without an external controller, or a host controller
can be used to assist in performing a series of checks
and measurements. Front-panel settings can be remotely
set or changed, and the results of measurements commu-
nicated back over the bus to a computer.

The GPIB message structure of the 24008 Series
conforms to Tektronix Standard Codes and Formats,
ensuring that all GPIB messages are “human-readable”
and consistent in format. The ability to select message
termination characters allows scope use with most types
of controllers.

This option is recommended for use with DCS01.

2400 Series software development packages
provide an environment to quickly and easily generate
automated and semiautomated tests for your GPIB-
equipped instruments. EZ-Tek™ 2400 PC is a basic test
procedure generator specific to 2400 Series analog
scopes. Other compatible software packages are
described in the “Test and Measurement Software”
section of this catalog, pages 257-270.

EZ-Tek 2400 PC is a test procedure generator for the
non-programmer who wants to concentrate on measure-
ments, rather than learning a programming language. It
provides a foundation for developing procedures for
Tektronix 2400 Series analog oscilloscopes and IBM PC-
compatible controllers. EZ-Tek 2400 PC software also
sends commands to IEEE Standard 488 (GPIB) stimulus
instruments, such as the Tektronix FG 5010 Function
Generator and the CG 5010 Calibration Generator.

The DCSO1 Digitizing Camera System can capture
waveforms and digitize them for analysis and documenta-
tion on an IBM PC. See page 130.

ADVANCED TROUBLESHOOTING

Option 01 provides an integral, fully programmable
autoranging DMM. Features include averaging and
smoothing of dc and ac (rms) volts and current, dBm,
dBv, resistance, and temperature measurements for crt
display or GPIB transmission. You can set a reference
function to compare deviations from a norm and display
minimum and maximum values.

The audible continuity check is especially useful in
troubleshooting. Circuit board hot spots can be quickly
located with the temperature probe, which registers tem-
perature variations with a resolution of 0.1°C. GPIB pro-
grammability extends measurements, prompting, and
calibration into system applications

Option 09 was designed to optimize the 2400 Series
for a range of digital applications. The Counter/Timer/
Trigger (CTT) applies time interval averaging to precise
time and frequency measurements with up to 10 parts-
per-million accuracy.

The unique, Boolean trigger lets you combine any two
channels using either AND or OR, providing isolation of
complex events. The 17-bit parallel Word Recognizer
(WR) can be applied to a variety of TTL-compatible logic
families. Operable to 20 MHz with an external clock, and
10 MHz without, the WR allows triggering either sweep
on word occurrences to measure frequency and period of
words, or to delay the A or B sweep by a selectable
number of words.

The CTT is available without Word Recognizer as
Option 06. Word Recognizer capability cannot be added
to Option 06 later; it must be included at purchase.

External Clock (Option 1E, available only with
Option 09 or Option 06.)

The External Frequency Reference option offers
frequency measurements with eight-digit resolution.
Accuracy is equal to the external reference or one count in
the least-significant digit of the eight-digit readout,
whichever is greater.

Option 1E automatically accepts any of
the following frequencies as the external
reference; 1.000000 MHz, 3.579545 MHz
(color burst), 4.433185 MHz,

5.000000 MHz, 10.000000 MHz.

VIDEO MEASUREMENTS

Option 05 extends the 2467B/2465B/
2445B's versatility to meet the challenges in
broadcast and cable television, graphics dis-
plays, and raster-scan systems. With crt
readout of the line number and field selected
for triggering, an operator knows exactly
what the display represents. Any line can be
selected from Field 1, Field 2, or Field 1
alternating with Field 2. Or all lines in both
fields can be superimposed.

The back-porch clamp locks the video
black level to a fixed point, so the display is
stable and clean, even when the composite
video contains low-frequency hum or the
average picture level changes with ac
coupling. Option 05 delivers excellent step response and
overdrive recovery, and controls are provided for a wide
variety of system protocols.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.

ANALOG

DMM (OPT 01)
® 4.5 Digit Autoranging DMM
» True RMS AC Volts and
Current from 20 Hz to
100 kHz
e 10 uV Resolution on dc Volts
e Continuity Beeper
e Temperature Probe —62 °C to
+230°C

COUNTER/TIMER/TRIGGER/
WORD RECOGNIZER (OPT 09)
* 0.001% Crystal-Controlled
Time Base
e Count up to 9,999,999 Events
e Delay-by-Events Triggering
® Boolean Logic Triggering
e 17-Bit Word Recognizer

GPIB INTERFACE (OPT 10)
e Front Panel Remote Control
e User-Generated and
Controlled SRQ's
e Interface Parameters
Selectable at Front Panel

VIDEO MEASUREMENT
(OPT 05)

e Selectable Triggering on Any
Line within a Field with Line-
Number Readout

e Selectable System-M and
Nonsystem-M Protocols

e Compatible with Composite
Video Having 13.1 to 77 kHz
Line Rates (50/60 Hz)

e TV Blanking-Level Clamp
(Back-Porch)

e TV Waveform Monitors Type
Vertical Response

TuC RATIC

40.0*

2445B high-fidelity display of Line 75, Field 2
of an NTSC signal with the television blanking-
level clamp (TVC) engaged. The cursor readout
of 40% is interpreted as 40 IRE with
appropriate adjustment of the vertical gain.




2N HIGH WRITING-SPEED BRIGHTEYE™ OSCILLOSCOPE

he 2467B Shows
Fast, Random Events
in Normal Room Light.

e Highlights Intermittent Tektronix 24678 acomz T"Enn.!-‘"‘%“m Srosmoncs w  hwoioor re teveL
Glitches Instantly E | _ © 0 — fem

e Brightly Displays Single i . L m— 43
Lines of Video Waveforms Q" : = -

e 4 cm/ns Visible Writing g v =
Speed il 3 .

® 400 MHz Bandwidth, Single- f j?':’-/‘

Shot and Repetitive

o Automatic Push-Button Setup
and Measurements

e 4 Channels

e Lightweight and Rugged

APPLICATIONS
e Digital Circuit
Troubleshooting
e Laser and Radar Pulses
e Video Equipment Design
e Disk Drive Testing

24678 400 MHz OSCILLOSCOPE
A VISIBLE DIFFERENCE

TEK’S EXCLUSIVE MICRO-CHANNEL PLATE

(MCP) CRT
This unique crt amplifies the intensity of infrequent

The 24678 instantly displays signals that other analog
scopes can't show and digital scopes spend minutes (or

hours) waiting to capture. The visible writing speed of the

24678 allows users to see single-shot traces from lasers

signals while limiting the intensity of high-repetition rate
signals. You can see everything that happens in your
circuitry, whether it occurs once or repetitively. The
24678 displays glitches that remain invisible on analog

and ESD (electro-static discharge) pulses. Random noise
and infrequent or intermittent faults are clearly visible
within repetitive signals.

scopes with conventional crt's. Digital oscilloscopes may
fail to discover these infrequent transients if they are
buried within a repetitive signal. Being able to see
unexpected faults makes the critical difference in
troubleshooting.

The 24678 also works with the DCSO01 Digitizing
Camera System. The result is a 400 MHz single-shot
waveform digitizing system with up to 5 ps/point
digitizing with 100 GS/s effective sampling rate.

WHAT IS VISIBLE WRITING SPEED?

Writing speed has traditionally been a measure of
crt performance. The usual specification was
photographic writing speed, representing the point at
which phosphor luminance is adequate to record a
waveform using a camera and high-speed film — but
still invisible to the eye. The 2467B specifies a
visible writing speed 100 times faster than any other
portable oscilloscopes. Its crt emits enough light at
4 cm/ns for the eye to discern in normal room light
without a viewing hood.

The 2467B Option 10 and Tek Digitizing Camera System combine to give you 400 MHz
single-shot capability with up to 10 ps/point digitizing. See page 130.

Low repetition-rate signals, such as a line of raster-
scan video, are easy to see without a viewing hood on the
2467B. The fast update rate inherent in analog oscillo-
scopes allows you to see real-time changes in your
waveforms. Thus, you can make circuit adjustments and
see the change immediately. This gives you confidence
that critical events are consistently captured and dis-
played, even if they occur intermittently.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.




HIGH WRITING-SPEED BRIGHTEYE™ OSCILLOSCOPE il

FAULT FINDING WITH THE 24678

The 24678 is an effective tool for digital design and
test engineers and a perfect companion for logic
analyzers in troubleshooting a digital system. The
2467B's high writing rate MCP display immediately
shows faults caused by asynchronous noise, crosstalk,
bus contention, marginal timing, and metastability.

MEASURE TO THE LIMITS

Because the 24678 shows every signal, you can see
and measure maximum and minimum voltage excursions
and timing jitter. In telecommunications applications, the
24678 provides distinct eye patterns for verification and
qualification of transmission systems and equipment.
Time jitter is displayed clearly for disk drive testing, and
using the optional Counter/Timer's Delay by Events
allows you to count down to a specific track accurately
and efficiently.

SCAN THE LINES IN A VIDEO SIGNAL

The Video Waveform Measurement System can be
added to the 2467B to create an ideal match for quality-
sensitive environments, including video design, manufac-
turing, service, broadcast, and high-resolution raster-
scan applications. The combination of fast visible writing
speed and 2400 Series high performance optimizes this
instrument for showing the signal details from video sys-
tems of any protocol. Any line number can be selected
from Field 1, Field 2, or Field 1 alternating with Field 2,
and its trace easily viewed in room light.

HDTV TROUBLE SHOOTING

The 2467BHD is a special 2467B which is ideal for
trouble shooting HDTV signals. For complete details
about this product, please refer to our Television Test
Equipment products section in this catalog, page 348.

Metastability in this flipflop occurs only once in
a million normal cycles, yet it is clearly visible
due to the 2467B’s high visible writing speed.

At slower sweep speeds, viewing individual lines
of a video signal is difficult with conventional
crt's. This MCP crt displays the line brightly,
even with its intensity control set to a low level.

This data transition (upper trace) occasionally
coincides with the rising edge of the clock (lower
trace), violating the timing margin. Also note
the infrequent change in clock pulse width.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.

ORDERING INFORMATION

24678 400 MHz, High Writing
Speed Oscilloscope $12,950
Includes: four P6137 10X probes
(1.5 m) with accessories, fuse
(159-0021-00), snap accessory
pouch (016-0692-00), front cover,
power cord (161-0104-00),
operators' manual (070-6861-00),
and pocket guide (070-7148-01).
See page 86 for detailed product
specifications.

INSTRUMENT OPTIONS
Opt. 05 - Video Measurements  +$1,295
Includes: same as standard instr.,
plus CCIR graticule filter, NTSC
graticule filter, and polarized,
collapsible viewing hood
(016-0180-00).
Opt. 06 - Counter/Timer/Trigger +$1,295
Includes: same as standard instr.
Opt. 09 - CTT/Word Recognizer +$1,835
Includes: Opt. 06, plus Word
Recognizer Probe P6407, SMT
KlipChip™ Adapters
(206-0364-00), and two
ten-wide combs with 10-inch
leads (012-0747-00).
Opt. 1E - External Clock for CTT  +$225
only available with Opt. 06 or
Opt. 09.
Opt. 10 - GPIB Interface +$1,010
(IEEE-488)
Includes: same as standard
instr., plus Instrument
Interfacing Guide (070-6859-00).
Opt. 11 - Rear Panel Probe Power +$225
Not available if instr. is equipped
with Opt. 09 Word Recognizer.

Opt. B1 - Standard Service +$55
Manual (070-6863-00)
Opt. B2 - Options Service +$30

Manual Includes: Information

from Standard Service Manual +

service information for all options

listed above (070-6864-00).

Opt. 1R - Rackmount kit

Includes: rackmount hardware

and slide-out assemblies,

deletes snap pouch.

Opt. 1T - Transit Case tele- +$475
scoping handle & retractable

wheels.

Opt. 5H —HDTV measurements +$1,545
Includes: same as standard instr.,

plus CCIR graticule filter, NTSC

graticule filter, and polarized,

collapsible viewing hood

(016-0180-00).

Note: Instrument options are not
retrofittable after purchase.

INTERNATIONAL POWER PLUG
OPTIONS

Opt. A1-AS - See page 374. NC

WARRANTY
Three years covering parts and labor,
includes crt, excludes probes. Coverage
can be extended to five years through the
optional Warranty-Plus service plans.

WARRANTY-PLUS SERVICE PLANS
Opt. M2-5 yrs warranty +$440
Opt. M8 -5 yrs calibration +$575

DIGITIZING CAMERA SYSTEM
DCS01 Opt. 2A $7,340
For addl. information, see pg 130.

OPTIONAL ACCESSORIES - See page 94

SOFTWARE FOR 2400 SERIES
EZ-Tek 2400 $5
For more information see pg 258.




ZLELEEEEER 200 TO 400 MHz AUTO-MEASURING
OSCILLOSCOPES

ORDERING INFORMATION

2465B 400 MHz, Auto-Measuring
Oscilloscope $6,460
Includes: two P6137 10X probes

(1.5 m) with accessories, fuse (159-
0021-00), snap accessory pouch (016-
0692-00), front cover, power cord (161-
0104-00), Operators' Manual (070-6860-
00), and Pocket Guide (070-7148-01).
24458 200 MHz Auto-Measuring
Oscilloscope

Includes: same as 24658, except
two P6136 Opt. 25 10X probes (1.3 m).

INSTRUMENT OPTIONS

Opt. 05 -Video Waveform
Measurement System +8$1,295
Includes: same as standard instr., plus
CCIR graticule filter, NTSC graticule
filter, and polarized, collapsible
viewing hood (016-0180-00).
Opt. 06 - Counter/Timer/Trigger +$1,295
Includes: same as standard instr.
Opt. 09 - Counter/Timer/Trigger
with Word Recognizer +$1,825
Includes: Opt 06, plus Word Recognizer
Probe (010-6407-00) 20 SMT
KlipChip™ Adapter (206-0364-00), and
two ten-wide combs with 10-inch leads
(012-0747-00).
Opt. 1E - External Clock for
Counter/Timer/Trigger +$225
Only available with Opt 06 or 09.
Opt. 10-GPIB Interface
(IEEE 488) +$1,010
Includes: same as standard
instruments, plus Instr. Interfacing
Guide (070-6859-00).
Opt. 11 - Rear Panel Probe Power
Not available with Opt. 09.
(24458 +$220
(24658) +$225
Opt. 22 -Two additional matching probes
(24458B) +$250
2465B)

pt. B1 -Standard Service Manual
24658: (070-6863-00)
24458: (070-6862-00)
Opt. B2 - Options Service Manual  +$30
Includes: All information from Standard
Service Manual plus service information
for options listed above (070-6864-00).
Opt. 1R = Rackmount kit
Includes rackmount hardware and
slide-out assemblies, deletes snappouch.
Opt. 1T -Transit Case +$4
Telescoping handle & retractable wheels.
Note: Instrument options are not
retrofittable after purchase.

INTERNATIONAL POWER PLUG OPTIONS
Opt. A1-A5 - See pg 374. NC

WARRANTY
Three years covering parts and labor,
includes crt, excludes probes. Coverage
can be extended to five years through the
optional Warranty-Plus service plans.

WARRANTY-PLUS SERVICE PLANS
Opt. M2-5 yrs warranty
24658 +$370
24458 +$340
Opt. M8 -5 yrs calibration
24658 +$255
24458 +$255

DCS01 Opt
For addmonal information, see pg 130.
OPTIONAL ACCESSORIES - See pg 94

SOFTWARE FOR 2400 SERIES
EZ-Tek 2400. Order S38A101
For more information see pg 258.

DIGITIZING CAMERA SYSTE':

| Tektronix 24658 a00vi: et e

THE WORLD'S MOST POPULAR
PORTABLES

Tek state-of-the-art technology makes possible the
2465B's 400 MHz bandwidth and pushes the limits again
by increasing the 2445's bandwidth to 200 MHz. These
scopes also provide pushbutton measurements never
before seen in analog instruments. In addition, new
pushbutton probes take the full bandwidth to the probe
tip - where you really need it.

No other portable oscilloscopes answer so many
diverse, demanding requirements in research and design,
manufacturing and service. You can count on the 2465B
and the 24458 for needs ranging from waveform
observation and quality measurement to fully automated
testing.

A2 -130 V CH2 DLY - TURN &
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Adjustable delay increases accuracy. A front-
panel knob adjusts the Channel 2 delay to
exactly match the Channel 1 delay from the
probe tip.

Tissrgey - i

HIGH PERFORMANCE - THE FIRST
PRIORITY

Both the 400 MHz 2465B and the 200 MHz 24458
achieve timing accuracies to 1%. You can make high-
resolution timing measurements with sweep speeds to
500 ps/div in the 2465B, to 1 ns/div in the 2445B. And
trigger on signals to 500 MHz and 250 MHz on the two
instruments respectively — thus extending the usefulness
of each scope well beyond its vertical bandwidth.

True four-channel capability includes two channels
optimized for logic signals. You can also make three-
channel X-Y comparisons such as multiple transducer
measurements.

Measure phase shift in degrees or percent. The
continuously-calibrated variable sec/div control
sets one cycle (360° or 100%) to five horizontal
divisions. The time cursors make phase and
percentage measurements directly.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.



2400 SERIES ANALOG REENMEZEE:D
BEST VALUE PACKAGES

SPECIAL PACKAGES PROVIDE A
BROAD RANGE OF FUNCTIONS

These models include multi-instrument capabilities
while reducing rack or bench space, equipment cost, and
programming complexity. As preconfigured packages,
they offer significant savings over the cost of combining
individual options. Any of these three packages make a
good choice for your system, as all include the GPIB
interface and the extended Counter/Timer/Trigger (CTT)
measurements.

2465BCT PRECISION TIMING SCOPE

The 2465BCT Precision Timing Scope, which includes
the CTT/Word Recognizer and GPIB, is ideal for making
the precise timing measurements needed for communica-
tions, office, and computer-related equipment, or in
microprocessor-controlled systems.

2465BDM MULTIFUNCTION SCOPE

The 2465BDM Multifunction Scope includes a GPIB-
controllable digital multimeter in addition to the CTT/WR
and GPIB. Its applications as a self-contained, multi-
purpose instrument extend into government/military elec-
tronics, avionics, depot service, and ATE.

2465BDV FULL-FEATURED SCOPE

For more varied applicability, the 2465BDV Full-
Featured Oscilloscope adds Video Waveform Measure-
ment capability as well as providing GPIB, CTT/WR, and
DMM. It is especially suited to the design, manufacture,
and service of raster-scan devices and high-resolution
video equipment.

PRODUCT CONFIGURATION GUIDE

Standard Models Special Packages
Features 24658 24458 2465BDV 2465BDM 2465BCT
Bandwidth 400 MHz __ 200MHz | 400MHz __ 400MHz 400 MHz
General Purpose
Interface Bus Opt. 10 Opt. 10 Included Included Included
Counter/Timer/Trigger
Word Recognizer Opt. 09 Opt. 09 Included Included Included
Digital Multimeter Opt. 01 Opt. 01 Included Included —
‘Iilmo:guremem System Opt. 05 Opt. 05 Included — —
Two additional probes Opt. 22 Opt. 22 Included Included Included
Rackmount Opt. 1R*" __ Opt. 1R"' | Opt 2R Opt. 2R Opt. 1R
Probe Power Opt. 11 Opt. 11 — — —
Warranty 3 years, parts and labor 3 years, parts and labor

*1Specify Opt 2R if Opt 01 (DMM) is ordered.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.

2465BCT

ORDERING INFORMATION

2465BCT 400 MHz Precision

Timing Oscilloscope $8,715
Includes: same as 24658, plus

CTT/WR (Opt. 09), GPIB (Opt. 10),

and two additional probes (Opt. 22).
Most cost-effective combination of

these options.
2465BDM 400 MHz Multifunction
Oscilloscope $10,185

Includes: same as 24658, plus

DMM (Opt. 01), CTT/WR

(Opt. 09), GPIB (Opt. 10), and

two additional probes (Opt. 22).
Most cost-effective combination

of these options.

2465BDV 400 MHz Full-Featured
Oscilloscope $11,200
Includes: same as 24658, plus

Video Waveform Measurement
System (Opt. 05), DMM

(Opt. 01), CTT/WR (Opt. 09),

GPIB (Opt. 10), and two additional
probes (Opt. 22). Most cost-effective
combination of these options.

INSTRUMENT OPTIONS

Opt. 1R - Rackmount kit +$350
Includes rackmount hardware

and slide-out assemblies,

deletes snap pouch.

Opt. 1T -Transit Case +$475
Telescoping handle &

retractable wheels.

Note: Instrument options are

not retrofittable after purchase.

INTERNATIONAL POWER PLUG
OPTIONS

Opt. A1 -AS5 see page 374. NC

WARRANTY
Three years covering parts and labor,
includes crt, excludes probes. Coverage
can be extended to five years through
the optional Warranty-Plus service plans.

WARRANTY-PLUS SERVICE PLANS

Opt. M2 -5 yrs warranty
2465BCT +$395
2465BDM +$405
2465BDV +$405
Opt. M8 -5 yrs calibration
2465BCT +$360
2465BDM +$395
2465BDV +$395

DIGITIZING CAMERA SYSTEM
DCSO01 Opt. 2A $7,
For additional information,
see page 130.

OPTIONAL ACCESSORIES

See page 94.

SOFTWARE FOR 2400 SERIES

EZ-Tek 2400. Order S38A101. $550
For more information see page 258.




24458

AL ERELIE CHARACTERISTICS FOR THE 24678,
2465B, AND 2445B

PHYSICAL CHARACTERISTICS
2467B  Rackmount
Dimensions mm in mm in
Width
w/handle 338 13.3 483 19.0
Height

w/feet, pouch 190 7.5
w/o pouch 160 6.3 178 7.0

CHARACTERISTICS

Characteristics are common to all 2400 Series analog
scopes except where indicated. For complete specifica-
tions, call your local Tektronix sales office or the Tek
National Marketing Center: 1-800-426-2200, Ext. 99.

VERTICAL SYSTEM

Deflection Factor—- 2 mV/div to 5 V/div, continuously
variable between V/div settings (CH 1 and CH 2);

100 mV/div and 500 mV/div (CH 3 and CH 4).
Deflection Factor Basic Accuracy—+2%
(measured at any V/div setting with a 4- to 5-div signal,
centered on screen; CH 1/CH 2); £10% (CH 3/CH 4).
Bandwidth Limit- 20 MHz

AC-Coupled Lower (-3 dB Point)- 10 Hz or less.
Input Coupling and Max Voltage - (1 MQ) ac, dc,
GND; Max input voltage: 400 V (dc + peak ac) (50 );
Max input voltage: 5 Vrms.

Input R and € -1 MQ and 15 pF or 50 Q (nominal).
Channel Isolation —> 100:1 at 100 MHz, > 50:1 at
nominal BW (CH 1/CH 2), > 50:1 at 100 MHz (CH 3/
CH4).

Frequency Response (-3 dB Bandwidth) -

Time A-B (from % to %)-0.9% (+ 3 ns if from CH 1
to CH 2) + 5% of start and stop event transition times.
Pulse Width-0.9% + 1 ns (transition times < 10% of
measured interval).

TIMING ACCURACY
Method Accuracy
A Sweep +(0.7% of time interval

+0.6% of full scale)

AT using cursors +(0.5% of time interval

+0.3% of full scale)

+(0.3% of time interval
+0.1% of full scale) + 200 ps

Delay +(0.3% of delay setting
from A trig to B sweep +0.6% of full scale)
+(0to-25ns)

100 ms/div and faster; +15°C to + 35°C; X 10 mag off

AT using sweep delay

Depth
w/front cover 472 18.6 419 16.5
handle extended 533 21.0

Weight = kg b kg Ib
Net w/accessories

and pouch 10.9 24.0

w/0 accessories

or pouch 9.7 21.3 4.0*'8.8"
Shipping 14.6 32.1 6.3*'13.8"'

2465B/2445B Rackmount

Dimensions mm in  mm in
Width

w/handle 338 13.3 483 19.0
Height

w/feet, pouch 190 7.5
w/0 pouch 160 6.3 178 7.0

Depth
w/front cover 434 171 419 16.5
handle extended 508 20.0

Weight = kg b kg Ib
Net w/accessories

and pouch 10.2 22.4

w/0 accessories

or pouch 9.3 205 4.0"'8.8"
Shipping 12.8 28.2 6.3*'13.8""

I Weight of conversion kit only. Rear
support kit

Instrument +15°C to 35°C -15°C to +15°C,
+35°C to 55°C

24678 400 MHz (> 5 mV/div) 300 MHz

24658 350 MHz (2 mV/div) —

24458 200 MHz 150 MHz

Standard accessory probe or internal 50 €2 termination used.

HORIZONTAL SYSTEM

Display Modes - A (main sweep), A Intensified,
ALTernate A INTEN with B (delayed sweep), and B. In X-Y
mode, CH 1 provides X-axis (horizontal) deflection.

A Sweep Time Base Range — 2465/678: 500 ms/div
to 5 ns/div (to 500 ps/div with X10 mag); 2445B:

500 ms/div to 10 ns/div (to 1 ns/div with X10 mag).

B Sweep Time Base Range - 2465/67B: 50 ms/div to
5 ns/div (to 500 ps/div with X10 mag); 24458: 50 ms/div
to 10 ns/div (to 1 ns/div with X10 mag).

Continuously Variable Timing Control - calibrated
between sec/div settings. Extends A Sweep to 1.5 s/div.

AUTOMATIC MEASUREMENTS ACCURACY
+15°C to +35°C, Specifications based on noise < 0.1%
of peak-to-peak input signal.

Period - 0.9% +500 ps.

Volts - (5% + 5mV +1 LSD + 0.5 mV x probe
attenuation) to 1 MHz.

Rise Time, Fall Time- 5% + 3 ns (for transition times
>10 ns). These rise & fall times based on measurements
of 20% and 80% extrapolated to 10% and 90%. Pulse
overshoot, undershoot < 5% of pk-pk signal.

Time A-B (between two voltages) - 0.9% + 3 ns
(+ 0.5 ns if from CH 1 to CH 2) + 5% of start and stop
event transition times. Voltages < 10% of either peak.

TRIGGERING (CH 1 or CH 2 Source)
DC Coupled - 0.35 division.

Noise Reject Coupled —< 1.2 divisions.

HF Reject Coupled - 0.5 division from dc to 30 kHz.
LF Reject Coupled - 0.5 division from 80 kHz.

AC Coupled -0.35 division from 60 Hz.

Trigger Level Range - +18 x VV/div setting (CH 1 and
CH 2); £9 X V/div setting (CH 3 and CH 4).

Jitter -

2467B: < 100 ps with 5 div. of 350 MHz at 500 ps/div.
2465B: < 50 ps with 5 div. of 300 MHz at 500 ps/div.
2445B: <100 ps with 5 div. of 150 MHz at 1 ns/div.

OTHER SIGNAL INPUTS AND OUTPUTS
Z-Axis Input, CH 2 Signal Out, A & B Gate Out

DISPLAY

Graticule Size-8 x 10 cm; 6.8 x 8.5 cm for 24678.
Writing Speed - 2467B  2465B
Visual (room light) 20divius  =4div/ns

Photographic w/o prefogging
(C30 camera; 1.9, ASA 3000 film) ~ 50 div/jus =10 div/ns

Cursors - \olts, Time, 1/Time.

POWER REQUIREMENTS

Line Voltage Ranges—115V: 90 to 132 VAC; 230 V-
180 to 250 VAC.

Line Frequency - 48 to 440 Hz.

Maximum Power Consumption—- 120 W (180 VA)
for fully-optioned instrument.

ENVIRONMENTAL AND SAFETY
See page 90.

EFFECTIVE SAMPLING RATE
24678 Opt. 10 with DCSO01 =100 GS/s.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.



100 TO 500 MS/s DIGITIZING OSCILLOSCOPES
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COMPACT DIGITIZING
OSCILLOSCOPES

The 2400 Series Digitizing Oscilloscopes combine
high bandwidth and sampling rates with powerful
automation features and waveform processing capabili-
ties. Measurement accuracy is enhanced by 8-bit vertical
resolution (11 bits with averaging), user-selectable Auto
Setup and Measurement methods, selectable interpola-
tion, and high-fidelity signal acquisition.
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2 ns glitch capture allows you to see narrow
events, for troublesome design problems.

Advanced triggering is provided so you are sure to
display a stable waveform, even in the presence of noise.
The 2440, 2432A, and 2430A all capture glitches as
narrow as 2 ns — a tremendous aid in troubleshooting.
Fast update rate (due to Tek's proprietary Waveform
Processor) insures near-real-time display response to
changes in your signal and increases the probability that
infrequent events will be captured and displayed.

FEATURES TO SPEED MEASUREMENTS,

SIMPLIFY SETUPS, & AUTOMATE TESTING

Auto Setup - At the push of a button, the scope
displays automatically scaled and triggered signals. The
P6137 autoprobe supplied with the 2440 and 2432A
extends this capability to its probe-tip button.

Auto Measure - 21 waveform measurements are
available for crt readout and over the GPIB. Up to 4 may
be selected for live (3 Hz) update, along with measure-
ment aids and user-definable algorithms.

Auto Pass/Fail Testing - Use this special feature
to compare incoming signals against reference wave-
forms. If the signal is out of limits, the scope time stamps
it, alerts the operator or controller, or sends the offending
waveform to a printer/plotter. References can be previ-
ously-acquired waveforms or templates transferred from a
computer.

Auto Sequence — Routines built from the front panel
(without writing code!) can include steps to make
measurements, compare live waveforms against
references, and send data to a printer or plotter
automatically. Eliminates or decreases the need for a
computer/controller for many repetitive tests. Stores
typically 50 to 200 setups and actions in up to 40 named
sequences.

SAVE TIME AND REDUCE COST IN SYSTEMS

OF ALL SIZES

In large systems, 2400 Series Digitizing Oscilloscopes
cut controller time and bus traffic to increase throughput.
Averaging, smoothing, measuring, and pass/fail testing
can all be done by the scope upon a simple command by
the controller.

Compatible sotware is described in “Test and
Measurement Software,” pages 257-270.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.

2440/2432A

2430A/2439/2431L

T he 2400 Series
Digitizing Scopes
Offer a Well-Balanced
Combination of Perform-
ance, Automation, and
Convenience Features.

© 500 MS/s Digitizing 2440 and
2439. (250 MS/s: 2432A and
2431L, 100 MS/s: 2430A)

¢ 300 MHz Bandwidth
(150 MHz: 2430A)

2 ns Glitch Capture (except
2439 and 2431L)

e 8-Bit Vertical Resolution
(Single-shot and Repetitive)

© 0.0015% Crystal-Controlled
Time Base

e Simultaneous Two-Channel
Sampling

e Auto Pass/Fail Testing

» Fast, Reliable Automatic
Measurements

e Fast Update Rate

e Extensive Triggering
Capabilities

e Direct Printer/Plotter Output

* Disk Storage Available with
2402A TekMate

e On-Screen “HELP” for All
Functions

e MATE/CIIL Versions
Available — 2440M, 2432M,
2430M




2440/2432A

2430A/2439/2431L
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SNAPSHOT capability freezes
all 20 automatic single-
channel measurements, or up
to four measurements can be
selected for continuous update
with waveform displays.

CHZ  208av CLAMP
——

L g =

T

L) Ulllﬂ CUUPLI"

The Option 05 Vzdeo
Measurement System allows
selection of individual lines
and fields. Here, Line 49 from
Field 1 is selected.

The 2402A TekMate
enhances 2400 Series
digitizing scopes with extended
capabilities:

* Waveform Storage to PC
compatible 3.5" floppy.

® Automatic Data Logging
e FFT — Waveform Processing

® Advanced Hardcopy
features

100 TO 500 MS/s DIGITIZING OSCILLOSCOPES

STAND-ALONE OPERATION IN LOW-

VOLUME OR SHORT-RUN TESTS

The 2402A TekMate™ Instrument Extension extends
the capabilities of the 2440, 2439, 2432A, 2430A and
2431L. During execution, TekMate displays instructions
on the scope’s screen, sets scope controls, makes meas-
urements and pass/fail decisions, and stores over 300
waveforms. 2402A TekMate functions, specifications,
and ordering information are located on pages 92-93.

TEK SECURE MEMORY ERASE

2400 Series Digitizing Oscilloscopes can be instantly
declassified for removal from secure areas. Invoking the
TekSecure™ feature completely erases waveform, front-
panel, and sequence memories, restarts the instrument
with factory settings, then gives positive indication that
erasure has been accomplished.

SOFTWARE FOR 2400-SERIES DIGITIZING

OSCILLOSCOPES

Powerful, off-the-shelf software packages that run on
the IBM PC, XT, AT or compatibles.

The 2410 Digital Interface Test System is a fully
integrated hardware and software package. It quickly and
accurately tests digital carriers to ANSI or CCITT
specifications. Its features, specifications, and ordering
information are located with Telecom/Datacom Testers on
page 355. WaveWriter, specific to 2400 Series
Digitizing Scopes, is described on page 262. Other Test
and Measurement Software is |ocated on
pages 257-270.

NEW 2439 AND 2431L
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LOW-COST SOLUTION TO HIGH-

PERFORMANCE REQUIREMENTS

The 2439 and 2431L, with 300 MHz, 500 MS/s and
250 MS/s respectively, built in automation features
answer the need for lower costs and faster measurements.
These products offer entry-level performance to the 2400
Series Digitizing Oscilloscope family.

Software written for the 2439 and 2431L is fully
compatible with other, higher performance 2400 Series
Digitizing Oscilloscopes: 2440, 2432A, and 2430A.

MATE/CIIL CAPABILITY

The 2440M, 2432M, and 2430M include Control
Intermediate Interface Language (CIIL) capability. This is
essential for operation in Modular Automatic Test
Equipment (MATE) used in testing military avionics and
weapons systems.

2400 Series Digitizing Oscilloscopes Performance

Sampling Bandwidth  Bandwidth  Vertical*'  Glitch Time
Rate (Repetitive) (Single-Shot) Resolution Capture Bases
2440/2440M 500 MS/s 300 MHz 200 MHz 8 bits 2ns Main, Dly
2439 3 500 MS/s 300 MHz 100 MHz 8 bits No Main™
2432A/2432M 250 MS/s 300 MHz 100 MHz 8 bits 2ns Main, Dly
2431L 250 MS/s 300 MHz 100 MHz 8 bits No Main
2430A/2430M 100 MS/s 150 MHz 40 MHz 8 bits 2ns Main, Dly

*! Digitizer resolution for single-shot acquisition. Averaging of repetitive signals increases resolution to as

much as 11 bits.
“2Delay Time base, available on GPIB bus.

2400 Series Digitizing Oscilloscopes Features

Auto Setup Auto Measure Auto Auto Auto Probe
Pass/Fail
2439 View Only Live and Snapshot Yes 200 steps (typical) No
2440/2440M View, Period, Pulse, Edge Live and Snapshot Yes 200 steps (typical) Yes
2432A/2432M View, Period, Pulse, Edge Live and Snapshot Yes 200 steps (typical) Yes
24311 View only Live only Yes 50 steps (typical) No
2430A/2430M View, Period, Pulse, Edge Live and Snapshot Yes 200 steps (typical) No™

*! AutoProbe facilities available with P6137 probe.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free: 1-800-426-2200, Ext. 99.



100 TO 500 MS/s DIGITIZING OSCILLOSCOPES 2440/2432A

2430A/2439/2431L

QUICKSTART OPERATOR’S
TRAINING PACKAGE

COMPLETE WITH VIDEOTAPE, WORKBOOK,

AND CIRCUIT BOARD
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