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Coupled with Temperature . . . ... Portables . ... ........ 347 UIMOGE: .- o cocvioe s oo es; . o
CRT Readout . ................ 11000, 7000, 5000 Series 222,243, ,
Portables, Digitizers.. . . . 248,258, Reference Information . ....... .. .. ... .. .. ... ... .. 203,225;2,;3(1%
290,303, ) : ; ;
368 Variable Persistence . ......... 7000, 5000 Series . . . . . 258,290
Portables . . .......... 346
.................................. 406
e o N 06 Television ... Portables. . ... ... .. .. 301346358
Delayed Sweep ............... 11000, 7000 Series,. ... 222,248 , Modular Instruments ggg
Portables, Digitizers.. . . . 270,273 Waveform Processing . ......... ugogaizlgzs ......... s
280,283, oy 0 TREEE ceenss
087290 Word Recognizer .............. Portables:: « s« «x sw s 303346
; " XYPlotting .................. 7000, 5000 Series . . . .. 248,287
292,300,
355 372 Portables . . .......... 326341
Differential Input . ............. 11000, 7000, 5000 Modular Instruments . . . 462
Serles ; 5o nws ey nmy 222,248, p
. - 287354 ppl and PAL-M Generators ... ... ... .. ... 142
Dlgllal Delay ................ 7000 Series, DIgItIZefS. . 248372 449 Panel Plug-ln Chassls, Blank .. .. ... .. ... ... 474
Digital Readout ............... 11000, 7000, 5000 Patch Cords, Leads ... ... .................. ... ... 532
Series . .. Cahsew e 222372,  pattern Generator Probes/
Portables, Digitizers. ... 290303,  Modules .................... oo 106
341 -ggg PCB WorkSystem .. . .. . . Software .. .......... 84
Performance Analysis
Digital Storage .. .............. 11000, 7000 Series . . . . 222,233 (Software and Har{lware) ...................... 118
Portables, Digitizers . . . 301,355, Period, Pulse, Width and Time
358364, Measurements, Automatic .. ... 11000 Series, Portables. 222,303,
» 368,372,387 358
Digitizing ............ovoininn 11000 Series ......... 222 photometer/Radiometer, Digital .. ... .. .. ... .. ... . 497
OMM . oo vy cvsaisns PRI e v x 2 0w B NI ..., 5.5 g s v S RS 478
320347368  pjyg-ins
Dual Beam .................. 7000, 5000 Series . . . .. 256,293 General Purpose Instruments . . . .Modular Instruments . . . 434
Dual Trace ..........cooveven. 11000, 7000, 5000 OsCilloSCOpe . ... ..o 11000, 7000, 5000
Series . ............. 248,287‘ Series . ... 238,264,
Portables, Digitizers. . . . 287303, 291,292
341345372 295 296
Modular Instruments . . . 464 plug-In Carrying Cases . ...... ................ ... 202535
Dual Trace Digital .. ........... 11000 Series, Portables.  222.268  pyyug-in Ghassis, Blank Panel ... o
Eight Channel . ............... 11000 Series .. ....... 222 Plug-ln Storage Cabinets . ... .. .. ... .. ... 534
Four Channel ................ 11000 Series, qutables. 2223083 Plug-In Units
High Frequency .............. 11000, 7000 Series .... 222,243  AC RMS Digital Voltmeter .. ... .. Portables............ 320
‘ Portables, Digitizers. . . . 300,353 Modular Instruments . . . 441
High Gain ................... 11000, 7000, 5000 Calibration Generators . ........ Modular Instruments . . . 465
Series ... 222,243287  Cyrrent Probe Amplifier ... ... .. Modular Instruments . . . 461
Low Frequency ............... 5000 Series, Portables . 293326  Curve TraCerS . . . . .o 406
350364 Delayed Sweep Sampler ... ..... 7000 Series . .. ....... 280
Modular Instruments . . . 464
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Delaying Time Bases .......... 7000, 5000 Series . . 270,273, Probes
280,292  ACCESSOMBS . . o oo tv i 529
Differential Amplifiers . ... .... .. 7000, 5000 Series. . 268,297  ACHVE . . ... 519
Modular Instruments 461 Adapters .. ... 532
Differential Comparator Amplifier . 11000, 7000, 5000 Amplifiers, Current . ... ...... .. Modular Instruments 461
Series . . . 222,241, Chart, Recommended . .....:...vvi i, 508
268,297  COUNr .. .. 513
Digital Counters . .. ............ 7000 Series .. ........ 276 CUMTENE . e 523
Modular Instruments . . . 436 Data ACGUISTHION 5wy s wisw ussm ves panwesmess sziwin 130-133
Digital Delay . ................ Modular Instruments . . . 449  Differential .. .. ... 242505527
Digital Multimeters .. ........... Modular Instruments . . . 441 Digital Photometer/Radiometer ... ................ ... 497
Digital Prescaler ............ .Modular Instruments . . . 440 Environmental ... ..cowivwiines sin s mrcaaas senwia 508522
Digitizer Time Bases ........... 7000, 5000 Series . . . .. 383389 FETand 50 0hm ... .. ... ... i 508519
Dual Differential Amplifier . ... ... 5000 Series . . ........ 298 Ground Leads: . ... cssisisaniae rspasasie s Fiiaa 532
Dual Time Base (Mixed Sweep) ..7000, 5000 Series . . ... 272,274299 Grounding Adaptors . .......... ... .. 532
Dual Trace Amplifiers .......... 11000, 7000, 5000 High Current .. ... .. 461,525
Series . ..., 240265291 High'Voltage :::.sisssmeawmesss sonmissnosmusanssnvs 443508,
Dual Trace Differential Amplifiers .5000 Series .. ........ 298 518527
Four Trace Amplifiers .. ........ 11000, 5000 Series . . . . 241296 LOQIC ..ot 130-133
Logic Triggered Vertical Amplifier . 7000 Series . ......... 266 Modular o .s: sisnass sss s iniis sk EEEeEEEES BEE e 508,511,512
Operational Amplifier .. ......... Modular Instruments . . 461 MICro .. ..o e 506
Oscillators . .................. Modular Instruments . . . 467468  Optical-Electrical Converter ... . .. 11000 Series . ... ..... 242520
Oscilloscopes . ............... 11000, 7000, 5000 Pattern Generator . . .ssoimssas vowaassasuasess @ une 130-133
Beries: ;s iuwivwrsu 238264, Recommendations . ........... ..o 508-509
201,292  RF .o 443522
295296 Sampling ivevsswismes vty saqsss NN Es RTS8 514
Modular Instruments . . . 462  Temperature ... ... 443522
Power Supplies TIPS ot 529,530
Oto 20V Variable ........... Modular Instruments . . . 452 Nollage) . issvesmvssmenmvn mesan oo SR E S EnEEs N REES 508-509
for Plug-In Units .. ........... Modular Instruments . . . 452  Word Recognizer . .. ... i 130-133,363
Programmable .............. Modular Instruments . . . 452  Programmable Instrumentation
Programmable ................ 7000 Series . . ........ 370381389 (see GPIB Products)
Programmable Distortion Analyzer Modular Instruments . . . 454  Protective Covers ... ... ... ... ... 535
Ramp Generator .............. Modular Instruments . . . 444445  Pulse Generators ... ... ... ... 7000 Series .. .. ... .. 286
Rate/Ramp Generator .......... Modular Instruments . . . 444,445 Modular Instruments 450
RF Sweep Generator ... ........ Modular Instruments . . . 467
Sampling . oo 7000 Series . .. ... .. .. 078286 R
Sampling Heads . ............. 7000 Series .. ... ..... 283286 Rack Adapters ... .. ... 535
Single Time Bases ............ 7000, 5000 Series . . . . . 270,273 g:cn';m“"' Model Instrument 55
Single Trace Amplfier .......... L SRS 238064006 Rackmount Oscilloscopes .. .. 11000, 7000, 5000
Spectrum Analyzers . .......... 7000 Series. . ........ 198-200,277 Series ... 248,258
TOR 7000 Series . . . ... ... 281 Portables.. ........... 290,293,
Tracking Generators . -susssmasc saswoapmese £auseams 201 303315,
Universal Counter/Timers .. ... .. 7000 Series . . ........ 276 319324
Modular Instruments 436 Modular Instruments . . . 462,470
Polarized VIEWerS .. . ... oo 535 Ramp Generators .. ... .. ... .. Modular Instruments . . . 444,445
Portable Products Raster Scan Display Units ... .. ....... ... ... ... .. 40
Acquisition/Processing Rasterizer .. .. .. .. ... ... 75
Measurement Package . . ....... ................... 400 Rate/Ramp Generators ... . .. .. Modular Instruments . . . 444,445
Data Communication Analyzers .. ................... 159 RC Oscillator ................ Modular Instruments . . . 468
Fiber Optic Cable Testers . ...... ................ ... 155 Readout Oscilloscopes, CRT ... 11000, 7000, 5000
Logic Analyzers .. ............. i 105 Series ... 222,243
Metallic Cable Testers .......... ................ 157 Digitizers, Portables. ... 248,258,
OsclllosEOPaS vanim e mrinits mUAALEnEITE 456056 300 290303
wiCounter/TImer/THGQer . .. ...\ oo 303320 ) 368
WIDMM, TeMP .« . oo oo 347 Readout Oscilloscopes, Digital . 11000, 7000, 5000
Oscilloscope Power Supply . ... ... i 332,333 S_en_es """"""" 222,290
Spectrum Analyzer ............ 2750, 490 Series . . . . . . 164,178 Digitizers, Portables. ... 303341,
Power Divider, GR and SMA 347,368,
BMM) 533 ) 372
Power Supplies Receivers, Optical/Electrical ... ... ... ... .. ... ... 156,267,
Oto 20V Variable ............. Modular Instruments 452 469
ACCESSOTY . . oo oot 500 Reference Information
Battery . ... 333  (see Selection Guides)
for Plug-In Units .. ............ Modular Instruments 452  Acquisition/Processing R TR LIRS IR TR TP PR PRPR 400
Portable OSGIlOSCOPE . . .« oot oo 332,333 Camera Recommendations ..... ................... 483
Programmable .. .............. Modular Instruments . . . 452 CRT Phosphors .............ccooveiiiiiiinny 209
Prescaler, Digital . ... .. .. . .. Modular Instruments . . . 440 Digizers ...............cooo oo, 353
Printed Circuit Display Technology Section ..... ... ... ............ 42
DESIGN SYSIEM ..o og General Purpose Interface Bus ... ............ ... ... 14
Design and Manufacturing .. .... ....... ... ... .. ..., 29
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Modular and Integrated

OSLlIOSCOPES! v % v 5w s m v g s s am 8688005 Y wwvnmulionss 210
Oscilloscope Specifications . ..... ................... 206
Probe Recommendations ... .... ................... 508
Sales, Ordering, Customer
SUBDOI 5o o906 75053 w0 s B9 Fasmss anaswsses 536
Sampling Applications . ...... .. ... oo 278
Starage: DISPIAYS «» v et sar vy bm 6wy sosvamiswa s 209
Waveform DIigitiZers . . .« swvia vv nwyiswnswisswssmass 216
Reflectometer Cable Testing,
TimeDomaln . ..c.ovivaiiniosnsiimismiisgiswass 155
RF Probe ... ... .. .. ... .. .. B 443522
Ruggedized Oscilloscopes .. . Portables. .. ... .. . .. 325
S
Safety (Isolators) . . 3 SRR § R 20 BB E G § G N B 527
Sampler, Delayed Sweep .. ... .7000 Series ... ... .. .. 280
Sampling Products
ACCESSONBS: &6 v wvin s imussesss 7000 Series ... ....... 278
DOGISION THEE & v o ob woo s s vtarw s v s v s ben @ik 2o s aw 278
Plug-In Units

Delayed Sweep .. ........... 7000 Series . . ........ 280

HERES! &im 255 520 babed 250 ba . 7000 Series .. ........ 283
PIODBS! muovostn: irase s s suiss #9020 S0l 2 @00 002 & 050 LA AN 0 514
Scanner, Programmable/Low
BB 5 5.0 mn,5 1 5525070 STy s . Modular Instruments . . . 430,432
Selection Guides
A200IATNO SEFIBEL, 5 s 5055w 5500w % wbs 4 4w 56 ¥ By i@ 53
4310 Series . ........... b Sy s G T B By SRR 2 F PRALAL B 67
A320/4220 SEIMES . o vve v ossdns smvsigo s ey sy desos 63
4330/4230:SBHBS = 5z sicsmmw vmws 5 win dus b i Es wE s 60
11000 Series ... ... . T (T e TS o P 222
S000. SANIBE: . s, to554 .50t womm 55 s w500 505 508 4 5 AR 0 8 287
7000 Series Oscilloscope
Systems/Probe .. .............. .. s 243
7000 Series Nonstorage . . . o e o B ALY (A R (A P 248
7000 Series Storage . .. ... 258
Camera and Mounting Adapter .. ................... 483-485
Carts ... i, SIS Bl G U6 B AR S SR 502
Digital Counters . .. ... ... ... 437-438
Digital Multimeter . ......... ... ... i 441
Funclion Generators: - ;. euws swes &8 5o s e oo s o #o6ss s 445-446
Logic Analyzer .. .............. G B 105
Power SUPPIIES . ..o vn i iiie v e 452
Portable Real Time Oscilloscope . .. ................. 301
Portable Storage Oscilloscope ... ................... 346
PIOBES % .55 5 et e T G SHE DO BTT0-05  oo  we  AEETTG 508
Pulse: Generalors v« oo i iiss s osiis s.eississ @5 668 450
Spectrum Analyzers Products . ... ................... 163
IS0 SCOPBS «.035..5. 0 100 S TS5 50 e B T BT 463
Semiconductor
Automatic Test Equipment .. ... . LT 1000 ............. 134

MP Packages ........ 400
Curve Tracers ........ 406

Service Maintenance Contracts .. ................... 537
Service Training .. ............. ... 8 ST A ER 542
Servicing Alds; DIgital . ...:ov csevwnia s mnsenass 449
Single Time Bases ... ... . ... 7000, 5000 Series . . . .. 270,273
Sideband Analyzers, Television ... ... ... ... ... . ... 201

Signal Generators
(See Generator, Signal)

SIgnall PICKofl: . . comarimm amess 5k eim s smes soes 533
Signal Routing Instruments ... ... ... .. ... . .. 420
Signal, TV Correctors . .. ... ... . .. .. .. ... .. ... ... 144
Single Trace Amplifiers .. . .. .11000, 7000, 5000

Series . .uvusws .... 238,264,296
SMA (3mm) Accessories .. . .. o 532
Socket AdBPIOIS: ... . .vcun oo s s wnmnenns aae s s K 418
Software
Development WorkSystem . ... ... EE T W S o 84
Engineering, Computer Aided ... ................... 9
Life 'CYCIE i ucusuvimanmusmssa mans isimssmesnessws 92
8

SUMMANY ... e
Spectrum Analyzers
ACCESSONIES .« v vwsswsaness
Digital Storage .. .............. 7000 Series .. ........
Laboratory ................... 2750 Series . .. .......
Plug-n ... ... 7000 Series .. ........
Portable ..................... 490 Series . ..........
Programmable ................ 2750, 490P Series . . . . .
Software .. ...
Waveguide Mixers .. ........... ...
Sweep Generator, Audio .. . . Modular Instruments . . .
Swept Frequency Systems ... ... ... ... ... ... .
Switch Controller,
Programmable ... .. . . . . Modular Instruments . . .
Switch, Matrix .. ... ... . . . . Modular Instruments . . .
Sync Generator, Television ... ... . ... .. ... .. ..
SynchronlZers . ... cusssssss asspvrssdssnvessios
Systems
Acquisition/Processing . ........ MP Packages ........
Artificial Intelligenee: s wsswiss sss wsssssswviasssmyias
Autormated. LaYOUL .. cwwewvvnnvs aevn s avms s uomsusas
A om0 R BT a1 s i et g s
Custom Test s cisvesnssnmssssas ‘ ,
Data Acquisition .............. MP Packages ........
Desktop Controller-Based . ... ... MP Packages ........
Digitizing Camera s ssvwvicary sorswyemsyess sy s
GraphiC . ...
Graphic Presentation . .......... ... ... .. ... .......
Printed Circuit Board Design . ... ............... o~
Programmable Audio Test . ... ... Modular Instruments . . .
SOMWELE 2 & et TRt B 5 s AT ST ATl 500 ARV BT T
SWept FIEQUBMTY  «: v ssmussves mawsm o unives s ssg6n
Technical Data Analysis .. ....... ... ... ............
Test and Measurement . ........ Modular Instruments . . .
Digitizers, MP Packages
TV Waveform Measurement ... .. Portables . . ..........

UNIX Software Development .. ... .....vooviiueinaenn
VLSl o

T
Technology Reference . ...:.:: s::vsnssimssassanssas
Television Products (see full

description in Television Catalog)

Budhio: SYNCIIOMIZEr = ws sumss s mys o siwey# 55555 &
Automatic Video Correctors .. ... ...................
Color Picture Monitor ... ....... ... ... .. ... ..
Demodulatorns: «» qoxsssavrssors me s as sy ey an s 6w s 8
Oscilloscopes . ............... 7000 Series, Portables .

Sideband ANAINZEIS: s s vwm s aoay owsim s @ enmwy s
Signal Correctors . ...
OYNC CENCTAIONS! o o A i it s 55 5T AR 2 o e T3
SYNCHTORIZBIB. 5050 ss v maive 2 mm 55 s B0 8005 6255586
Test Signal Generators .. ....... ... .. ...

VBCIOTSGOPES: & « & 504 5 5 05 v & voih 3 ¥ %55 & 691895 55 6 5 w7 42
VITS INSerters .. ... o
Waveform MOnfOrS . .. .civevmses sosbswnensmnsmnssss
Waveform/Vector Monitors ... .... ...
XY Monitor ... .. o
Temperature Measurements ... . ... .. ... .. .. .. .
Temperatura Probe: ... .:s v covssemssvwisans s
Terminals, Color Graphics
DISPIAY. 0560050055 s #5800 5% S5 4000 Series ... .......
Terminals, Graphic Computer .. ... ... ... .. .. . ..
Terminations, BNC, GR,
SV (2 TV 110 e 5 b N 0 N Y
Test and Measurement Systems Digitizers, MP Packages
Modular Instruments . . .

202

164-194

42

143
144
154

274301,
346,358
201

144

142

143

142 143,
145153
150
142,144
150

150

154

522
522

53
532

354,400
434
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Test and Measurement Software w
WorkSystem Software 84  Warranty Programs ; ; 537
Test Equipment, Waveform Digitizer Amplmer 7000, 5000 Series 370
Communications Waveform Digitizer,
(see Communications Test Programmable .. = . 379-386
Equipment) Waveform Digitizing
Test Signal Generators 142,145, Instruments . i £ s ¥ ’ " 2 353
153 Waveform Monitors . . .1700, 1400 Series 146
Test Station, Incoming Waveform Processing
Inspection ... ... . . . MP Packages ........ 400 Oscilloscopes ... .. ... . .. 7000 Series, Digitizers 372,
Test Systems MP Packages . . .. 400
Automatic ... . 134  Waveform/Vector Monitors ‘ 149,150
Programmable Audio ..Modular Instruments . . . 454  Waveguide Mixers === 191
VESI o« smunwunwms 134  Window Managed Display .. .. ... ... .. .. . ... . .. 57
Testers Windowing ... .. .. .. . ' 57
Digital ........ N 2 159  Word Recognizer ... == Porabiles ; «x s so s v 303358
Fiber Optic Cable ............. . ... .. ... .......... 155  Word Recognizer Probe . . . 130-133
Metallic Cable .................... . 157 363
Thermal Readout ... . .. . . Modular Instruments . . . 441 Workstation Furniture .. .. .. 79
Portables . . 4 «uw e u 447 WorkSystems
Three-Dimensional Displays .. 4120 Series ... .. ... .. 57 Designer's ................... Software . .. ... s 84
Time Bases FUCUSOm » < 55 65 sms s asin .Software . ......... 84
DBIEYING .5ouwaovmamvssssem g 7000, 5000 Series . . . . . 270,273, Gate Array .. ........... ....Software . ........... 84
280,292 PEB .. ..n i as s by obbivass Software 84
Digitizer .......... .i........ 7000, 5000 Series. . . 383389 Signal Processing . Software 84
Dual (Mixed Sweep) ........... 7000, 5000 Series 272,274,  Workstations
299 CAD/CAM B T T BT . 57
OINGle! smixm oamsmmi R nAR R 7000, 5000 Series . . . 270,273 Color Graphies :: ::sc:vwmsws 51
Time Domain Reflectometer, Graphic Input . .. .. ... 57
Cable Testing . . ........ ... .. ... ... .. ... .. ...... 155  High Performance, 2D & 3D
Time Interval Counters 11300, 7000 Series . . .. 226,276 Intelligent Graphics ....... 57
Modular Instruments . . . 436 Writing Speed Enhancers,
Time Mark Generator ... .. . . Modular Instruments . . . 467 CAMOIA ... vvoissisasmanss o 480
Tips,, PIobe: :..:.uxisssaws T IT 529,530
Touch Panel, CRT . . . s X ,
Trace Recording Cameras . . ... ... .. ... ... . .. .. .. 480 XY Monitors ... 154
Tracking Generators . ... «.: ssoxenssnnsesss 201
Training .. ... .. 219,542
Training Tapes . . ... ... ... .. ... ... ... ... 340
Transformers, High Current . . 505,525
Transistor Curve Tracers o 406
Tanslent DIGIIZOY ;. o oo s50s vammsm e 448 dess 379-386
Transmitters, Electrical/Optical . ... ... ... . . . 156,469
Triangle Generators .. ... . .. Modular Instruments 444
Two-Dimensional Displays ... .. ... .. ... ... . .. .. .. 57
U
Universal Counter/Timers ... .. 11300, 7000 Series . . . . 226,276
Modular Instruments . . . 436
v
Vectorscopes ...............n 1400, 500 Series . . . . .. 150
Video Products
Corrector, Automatic ........... PP S P 144
Hard Copy Units . ........ . ... .. ... ... ....... 77478
Interface Kit ................. o 143
Monitor, Raster Scan . .......... ... .. 0 40,154
Noise Generator .............. o 144
Viewing Hoods and
BCCOBBONIOR: & v ivsis nwn ¥ MEPFAs {509 ER0% DWE L F o iE e 4 534
VITS Inserters ... ............ 1900 Series . .. ....... 142
VLSI Test Systems . ... ... . ... ... .. . . .. 134
Voltage IProbes ... ..:::csisas sasassisimsisssins 508-509
Voltmeter, AC RMS Digital ... . Modular Instruments . a4
Portables . .. ......... 320
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Type Instrument Description Page
AA 501 Distortion Analyzer ... ...457
AA 5001 Programmable Distortion

Analyzer ........... ...454
AnthroBench Bench ... ... ... .. .. s5s 82
AnthroCart PC GT Carts ............ 79
AnthroArm  Shelf Arms .. ........ .. .. 80
AM 501 Operational Amplifier . .. .. 461
AM 502 Differential Amplifier . . .. .. 461
AM 503 Current-Probe

Amplifier .. ... .. .« 461, 525
AN/USM-488 100 MHz Dual Trace

Portable Oscilloscope .. .. 325
AVC-20 Audio Vector Converter . .. 152
A6302 Current Probe ... ... 461, 525
A6303 Current Probe . . . ... 461, 525
A6741 RS-499 Interface ........ 160
A6742 2-Wire Direct Interface .. .. 160
A6743 Tri-State Break-Out Box . .. 160
A6744 Interface Adapter ........ 160
A6746 EBU/SMPTE Bus Interface . 160
A6747 X.21 Physical Interface .. .. 160
A6901 Ground lIsolation Monitor . . 527
A6902B Isolator ........... ....528
CAE Computer Aided Engineering . 84
CDM250 Digital Multimeter .. .. .. .. 339
CFG250 Function Generator .. .. .. 340
CFC250 Frequency Counter .. .... 340
CG 5001 Programmable Oscilloscope

Calibration Generator . .. .. 466
CG 551AP Programmable Oscilloscope

Calibration Generator . . . . . 466
CPS250 Power Supply ....... ...339
CRS10 Power Unit ............. 336
CRS30 General Purpose Board . . .336
CRS50 Video Signal Board . .....337
CRS70 Digital Pattern Board . ....337
CRS72 Digital Fault Board .......337
CRS90 Builder's Board .. ... ...337
CT1 Current Transformer .. .. .. 526
CT-2 Current Transformer .. .. .. 526
CT-3 Signal Pickoff ... ... .. ...1683
CF4  iiuisiwrsmsassisweai s 526
C-30B Camera .......... ... 492
C-31B Camera . .............. 492
C-4 Camera s ivviinis s 488
C-5C Camera . ............... 487
C-51 Camera . ........... .. 493
C-53 Camera . ........... .. 493
C-59A Camera ............... 493
Cc-7 Camera . ............... 491
DAS 9109 Digital Analysis Mainframe . 115
DAS 9119 Digital Analysis Mainframe

(ATE Version) . .......... 115
DAS 9129 Color Digital Analysis

Mainframe ....... casne 118
DAS 9219 Digital Analysis Mainframe . 106
DAS 9229 Color Digital Analysis

Mainframe .. ......... .. 106
DAS 92E9 Expansion Mainframe . ... 106
DAS 9200T High Resolution Color

Display ................ 106
DCSo01 Digital Camera

Systen < s s vs s woaus 390, 476
DC 5009 Programmable 135 MHz

Universal Counter/Timer . . 439
DC 5010 Programmable 350 MHz

Universal Counter/Timer . . 439
DC 503A 125 MHz Universal

Counter :«.oxssas500 .. 440
DC 504A 100 MHz Counter/Timer . . 439
10

Type
DC 509

DC 510

DD 501
DM 44
DM 501A
DM 5010

DM 502A

DP-100
DP 501
ECO-170A
E Systems
Micro-
controller
FG 501A
FG 5010

FG 502

FG 503
FG 504,
FG 504T

FG 507

GMA201
HCoO1
HC02
HC100
J16

J6501
J6502
J6503
J6504
J6505
J6511
J6512
J6523
K212
K213
K217
LANDS

LT-1000
MERLYN-G

Instrument Description Page

135 MHz Universal
Counter/Timer ... ....... 439
350 MHz Universal

Counter/Timer ... ....... 439
Digital Delay ............ 449
Digital Multimeter .. ... ... 349
Digital Multimeter . . ... ... 442
Programmable Digital
Multimeter . ... .. .. ... 442
Autoranging Digital

Multimeter . .. .. ceian .. 442
Digital Video Probe . . .. .. 140
Digital Prescaler . ........ 440

Synchronous Changeover . 141

BBHGH .. cuvummenmeses 99
2 MHz Function Generator 448
Programmable 20 MHz

Function Generator . . . . .. 447
11 MHz Function
Generator ... ......... .. 448

3 MHz Function Generator 447

40 MHz Function

Generators . ............ 447
2 MHz Sweeping Function
Generator .. ............ 447
Computer Display Monitor . 38
Video Copier ........... 478
Video Copier ........... 478
Plotter ................. 479
Digital Photometer/

Radiometer ... ... ... .. 497
Illuminance Probe .. ... .. 500
Irradiance Probe . .. .. ... 500
8° Luminance Probe .... 500
Uncorrected Probe . . . ... 500
LED Probe .. ...cvviivan 500
Illuminance Probe .. ... .. 500
Irradiance Probe . ... .. .. 500
1° Luminance Probe . . . .. 501
Portable Instrument Cart . . 503
Lab Instrument Cart . . . ... 504
Rack Instrument Cart . . . .. 504
Language Development
Systems . ............. . 95

VLSI Logic Test System ... 135
Automated Layout System .. 90

MERLYN-PCB Printed Circuit Board

MI 5010
MP 1101
MP 1201
MP 1701
MP 2101
MP 2201
MP 2501
MP 2601

MP 2701

Design System .. ......... 90
Programmable Multifunction
Interface . ............. 428
Programmable Digitizer
Measurement Package . .. 401
Programmable Digitizer
Measurement Package . .. 401
Acquisition/Measurement/
Viewing Package . ....... 403
Acquisition/Processing
Measurement Package ... 401
Acquisition/Processing
Measurement Package ... 401
Acquisition/Processing
Measurement Package ... 402
Portable Measurement

Package .............. 403

Acquisition/Measurement/
Viewing/Analysis Package . 403

Color identifies NEW products

Type

MP 2901
MP 2902

Multi-v
Systems
MX 5010
OF150
OF152
OF192

OF235A
OR501
OR502
0OT501
0T502
0T503
PC-05

PC-07

PC4100
PCD13
PEP 301
PG 501
PG 502
PG 506
PG 507

PG 508,
PG508T
PS 5004
PS 5010

PS 5011
PS 503A
P6006
P6007
P6008
P6009
P6015
P6021
P6022
P6028
P6041
P6046
P6048
P6053B
P6055
P6056
P6057
P6062B
P6063B
P6101A
P6102A
P6103
P6105A
P6106A
P6107A
P6108A
P6109
P6121
P6122
P6125
P6130
P6131
P6133
P6134
P6135
P6136
P6149A

Instrument Description Page

Inspection Test Station . . . . 404
Audio Measurements

Package ............... 405
Microprocessor Support ... 98
Interface Extender . ... ... 428
Fiber Optic TDR . ........ 155
Fiber Optic TDR . ........ 185
Fiber Optic

Bandwidth Test Set . . . . .. 156
Fiber Optic TDR .. ....... 155
Receivers . ............. 156
Receivers . ........ vy 100
Transmitters . .. ... .. ... 156
Transmitters . . ... .. 12na 196
Transmitters . ... ........ 156
Terminal Emulation

SOMWANE: i s a5 485000 5 B s s 52
Terminal Emulation

Software . ............... 52
Coprocessor Board . ... ... 51
Color Graphics Monitor . . . . 52
System Controller . ....... 392

50 MHz Pulse Generator . . 451
250 MHz Pulse Generator . 451

Calibration Generator . . . . . 467
Dual Output 50 MHz Pulse
Generator . ............. 451

50 MHz Pulse Generators . 451

Power Supply ........... 453
Programmable Triple

Power Supply ........... 453
Power Supply ........... 451
Triple Power Supply ... ... 453
10X PFOBS .+ 55 55 55 ¢ 55 5 5.5 511
100X Probe . ........... 518
10X Probe . ............. 515
100X Probe .. ........... 518
1000X Probe: . . . wv o vy 518
Current Probe .. ........ 524
Current Probe .. ........ 524
iXProbe ............... 511

Data Acquisition Probe ... 132
FET Differential Probe . ... 521

10X Probe . ............. 515
10X Probe .............. 514
10X Prabe . vuovs e 5904 521
10X Probe .............. 515
100X Probe . ............ 515
10X or 1X Probe . ..... ... 514
10X or 1X Probe ... ...... 514
1IXProbe .............. 512
10K Probe & swivmissmine 512
10X Probe .............. 513
10X Probe .............. 512
10X Probe ;. :isssivssmaniic 512
10X Probe .............. 512
10X Probe . ............. 512
10X Probe ;s svswviwsois 518
10X Probe .............. 513
10X Probe .............. 513
5X Counter Probe ... .... 513
10X Probe .............. 516
10X Probe .............. 516
10X Probe ssxsescsnwsisns 516
10X Probe .. ... .. .. 242, 517
10X Probe ......... 242, 517
10X Probe : s wxvvessnuiss 516
10X Probe . ............. 512
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P6201
P6202A
P6230
P6231
P6302

P6303

P6401
P6406
P6407
P6420
P6451
P6452
P6453

P6454
P6455

P6456

P6457
P6460
P6461
P6462
P6464
P6465
P6501
P6507
P6601
P6602
P6701

P6702
P6751

RSM

RTD 710
SC 501
SC 502

SC 503

SC 504
SF4208

SG 502
SG 503

SG 504

SG 505
SG 5010
Sl 5010

SOFTWARE
ASYST
Common
LISP
EMI
GRASP
GURU Il
ICOM40A
Instrument
Software
Library
LANDS

PLOT 10
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FET Probe; ........... . 519
FET Probe ............. 519
10X Probe ........... .. 520
10X Probe . ....... 242, 520
Current Probe

(See A6302) ........ 461, 525
Current Probe

(See AB303) ........ 461, 525
Logic Probe . ........... 132

Word Recognizer Probe . . .132
Word Recognizer Probe . ..132
1X RF Probe . ... .. ..., 132
Data Acquisition Probe ... 132
Data Acquisition Probe ... 132
High-Speed Data

Acquisition Probe . ... .. . 132
100 MHz Clock Probe . ... 132
TTL/MOS Pattern

Generator Probe . ... .. .. 132
ECL Pattern Generator
Probe ................. 132

Pattern Generator Probe .. 132
Data Acquisition Probe ... 132
Data Acquisition Probe ... 132
Data Acquisition Probe . .. 132
Data Acquisition Probe ... 132
Data Acquisition Probe ... 132

Microprobe ............ 506
Microprobe . .. .......... 507
Temperature Probe . ... .. 443
Temperature Probe . . .. .. 522

Optical-Electrical Converter 496
Optical-Electrical Converter 496

Spatial Input Head .. ... .. 506
Remote Site Monitoring
Software ............. . 195
Digitizer : ;. :sawss v 384
5 MHz Oscilloscope . . . . . 464
15 MHz Dual Trace
Oscilloscope . .......... 464
10 MHz Storage

Oscilloscope .. ......... 464
80 MHz Oscilloscope . ... 464
Industrial Color Graphics
Terminal ................ 56
RC Oscillator . ..« ..v. .. 468
Leveled Sine-Wave

Generator .............. 467
Leveled Sine-Wave

Generator .. ............ 467
Oscillator .. ............ 458

Programmable Oscillator . . 454
Programmable Scanner . . . 432

Software « s 555 5506 wasins 376
(4400P33) Software . . ... .. 69
(S26EMO00) Software . . . .. 195
(S26RF00) Software . . . . .. 195
Software ............... 398
Interface Software . ... .. .. 95
...................... 399
Language Development
Systems ................ 95
Graphics Software
LABTEIY . o s s soas s na s 4

Type

QUINTUS
PROLOG
SD Tools
Small-
talk-80
SPD

Tek
EZTEST
TekMAP

S3FG120
S3FG121
S3FG122
S42P101
S$42P201
S42H201
S42H202
TekSPANS
UNIX EMAC
Editor
92DV

SPG12
SPG170A
SPG2A
SPG22

TDC-2
TekTouch
TG 501
TMA802
TM 5003
TM 5006
TM 501
TM 502A
TM 503A
T™ 504
TM 506,
RTM 506
TM 515
TR 502
TR 503
TSA8140
TSD42
TSG11
TSG12
TSG13
TSG15
TSG16
TSG170A
TSG2
TSG21
TSG23
TSG25
TSG3
TSG26
TSG-271
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SORWAre . .:uvuacvsvsnsss 10
TekCASE Designer .. ......94
Software .. ...... 2w s 55 09
(102210) Signal Process-

ing Display ............ 378
Software ............... 397
(062-7732-00) 7D20/4041

Time and Amplitude . .....374
GPIB Interface .. ........ 398

GPIB BASIC Interface . . . .. 398
GPIB C Compiler Interface 398

7854/IBMPC .......... 375
7D20/IBMPC ........... 375
7D20/HP Series 200 . . . .. 375
7854/HP Series 200 .. . ... 375
Software . .............. 195
(440P32) Software ... ... .. 70
ASIC Prototype Verification

Software . .............. 11
TV Sync Generator . . .. .. 142
NTSC Sync Generator . ... 141
TV Sync Generator . ... .. 142
TV Sync Generator . .. . .. 142
Sampling Head .. ....... 283
Sampling Head ......... 283
Sampling Head . ........ 284
Sampling Head . .. ...... 284
Sampling Head . .. ...... 284
Sampling Head . ........ 285

Trigger Countdown Head . 285
Pulse Generator Head . . .. 285
Trigger Recognizer Head . . 286

Pulse Generator Head . . . . 286
TV Down Converter . . . ... 153
TV Down Converter .. .. .. 153
TV Down Converter . . .. .. 153
CRT Screen . ............ 37
Time Mark Generator . .. ..467
Media Analyzer ......... 161
Three-Wide Mainframe . . .. 470
Six-Wide Mainframe . ... .. 470
One-Wide Mainframe . . . .. 4n
Two-Wide Mainframe . ... .. 4an
Three-Wide Mainframe . ... 471
Four-Wide Mainframe . . . .. 471
Six-Wide Mainframe . .. ... 47
Five-Wide Mainframe . . ... an
Tracking Generator . .. .. .. 201
Tracking Generator . ... . .. 201
Test System Adapter . . . .. 423
Digital Interface . ........ 424

TV Test Signal Generator . . 142
TV Test Signal Generator . . 142
TV Test Signal Generator . . 142
TV Test Signal Generator . . 142
TV Test Signal Generator . . 142
TV Test Signal Generator .. 141
TV Test Signal Generator .. 142
TV Test Signal Generator . . 142
TV Test Signal Generator . . 142
TV Test Signal Generator . . 142
TV Test Signal Generator . . 142
TV Test Signal Generator .. 140
PAL TV Generator . ... ... 140
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TSG300
TSG5
TSG6
TSG7
TSI 8150
TSP1
TSP11
TSP21
TSS40
TSS41
TSS42

TSS43
TSS44
TSS45
TSS46

TSS48
TSX 8140
VM700
V-Systems
WFM-300

XY1
11A32
11A33
11A34
11A52
1A71
110-RC
110-S
1101A
1105
1106
107
11301

11302
11401
11402

118-AS
118F01
118F02
118-RC
12R01

1220
1225
1205
1240
1241

134
1360P

1360S
1405
1410R
1411R
1412R
1430
1434
1440
1450-1
1450-2
1450-3
R148
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Component TV Generator . 145
TV Test Signal Generator . . 142
TV Test Signal Generator . . 142
TV Test Signal Generator . . 142

Test System Interface . . ... 421
TV Signal Processor . ... ..142
TV Signal Processor . . . . .. 142
TV Signal Processor . . ....142

Scanner Control Assembly 424
Low Level Scanner Card . . 425
General Purpose

Scanner Card ...........425
Power Switch Card . . .. .. 426
Coax Scanner Module . .. .427
RF Scanner Module . . ... .427
Microwave Scanner

Module ............ o427
Matrix Switch Card . . .. .. 426
Expansion Chasis ....... 422
Video Measurement Set . . . 139
Emulation Support . . . .. .. 97
Component Television
Waveform Monitor . ... ... 145
Output Module . ......... 155
Two Channel Amplifier . . .. 240
Differential Comparator . .. 241

Four Channel Amplifier ... 240
Two Channel Amplifier . ... 239
Single Channel Amplifier . . 238

Remote Control Unit . . . .. 143
Synchronizer .. ......... 143
Probe Power Supply . . 520
Battery Power Supply . ... 332
Battery Pack ........ .. 332
DCInverter ............. 333
400 MHz Programmable

Analog Oscilloscope . . . . . 226
500 MHz Programmable

Analog Oscilloscope . . . . . 226

500 MHz Programmable
Digitizing Oscilloscope . . ..233
1 GHz Programmable
Digitizing Oscilloscope . . . .233

Audio Synchronizer . ... .. 143
Audio Channel Kit .. ... .. 143
Video Interface Kit .. ... .. 143
Remote Control Unit . . . .. 143
Performance Analysis

Module :xsvsissesisnsis 118
Logic Analyzer . ......... 122
Logic Analyzer .......... 122
Logic Analyzer . ......... 124

Logic Analyzer Mainframe . 118
Color Logic Analyzer
Mainframe .............. 118
Current Probe Amplifier . . . 524
Programmable Switch

Controller . «xcesss6m4 i 433
Switch Matrix ........... 433
TV Sideband Adapter . ... 201
NTSC Mainframe ... .. ... 142
PAL Mainframe ......... 142
PAL-M Mainframe ........ 142
TV Noise Measurement Set 144
Video Noise Generator ... 144

Automatic Video Corrector . 144
TV Demodulator Mainframe 153
TV Demodulator Mainframe 153
TV Demodulator Mainframe 153
PAL TV Test Signal

Generator ... ........... 144
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R148-M PAL-M Test Signal

Generator .. ............ 144
1480C TV Waveform Monitor . . . .. 150
1480R TV Waveform Monitor . . . .. 150
1481C TV Waveform Monitor . . . . . 150
1481R TV Waveform Monitor . . . .. 150
1482R TV Waveform Monitor . . . . . 150
1485C TV Waveform Monitor . .. .. 150
1485R TV Waveform Monitor . . . . . 150
1502B, 1503B TDR Cable Testers . ...... 157
1705 Spectrum Monitor .. ... .. 146
1710B NTSC Waveform Monitor . . 146
1711B PAL Waveform Monitor ... 146
1720 NTSC Vectorscope . ... ... 147
1721 PAL Vectorscope ........ 148
1730 NTSC Waveform Monitor .. 147
1731 PAL Waveform Monitor ... 148
1735 PAL/NTSC . ............ 148
1740 Option 01 NTSC Waveform/

Vector Monitor .. ........ 149
1741 Option 01 PAL Waveform/

Vector Monitor . ... ... .. 149
1742 Option 01 PAL-M Waveform/

Vector Monitor .. ...... .. 149
1750 NTSC Waveform/Vector

11 (0]71{ ] (e 149
1751 PAL Waveform/Vector

MONIOF . v s s e s on s dne s s 149
177 Standard Test Fixture . 414, 416
178 Linear IC Test Fixture . .. .. 416
1910 Digital Generator ... ... .. 142
206, 206D SCOPE-MOBILE® Carts .. 503
212 500 kHz Dual Trace

Portable Oscilloscope . ... 345
213 1 MHz Portable

Oscilloscope/DMM . .. .. .. 343
214 500 kHz Dual Trace Portable

Storage Oscilloscope . .. .. 351
221 5 MHz Portable

Oscilloscope ........... 342
2220 60 MHz Single Time Base

Portable Digital Storage

Oscilloscope .. ......... 364
2221 60 MHz Digital Storage

Oscilloscope ... ........ 364
2225 50 MHz Oscilloscope . ... 329
2230 100 MHz Dual Time Base

Portable Digital Storage

Oscilloscope .. ......... 364
2235 100 MHz Dual Trace

Portable Oscilloscope . ... 322
2235L 100 MHz Dual Trace

Portable Oscilloscope 322
2235 Opt 01 100 MHz Dual Trace

Portable Oscilloscope . ... 322
2236 100 MHz Dual Trace

Portable Oscilloscope . ... 320
2245 100 MHz Oscilloscope . . . .326
2246 100 MHz w/Voltmeter/a

Time/SmartCursor™

Oscilloscope .. ......... 326
2246 Opt 1Y 100 MHz Four Channel

Portable Oscilloscope . ... 325
2335 100 MHz Dual Trace

Portable Oscilloscope . ... .316
2336 100 MHz Dual Trace

Portable Oscilloscope . ....316
2336YA 100 MHz Dual Trace

Portable Oscilloscope . . . . . 316
2337 100 MHz Dual Trace

Oscilloscope ... ......... 316
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2430A 150 MHz Dual Trace
Portable Digital Storage
Oscilloscope .. ......... 358
2430M Digital Storage Oscilloscope
with MATE/CIIL .. ....... 358
2445A 150 MHz Four Channel
Portable Oscilloscope . ... 303
2455A 250 MHz Four Channel
Portable Oscilloscope . ... 303
2465A 350 MHz Four Channel
Portable Oscilloscope . ... 303
2465A CT 350 MHz Four Channel
Portable Oscilloscope . ... 303
2465A DM 350 MHz Four Channel
Portable Oscilloscope . ... 303
2465A DV 350 MHz Four Channel
Portable Oscilloscope . ... 303
2467 350 MHz Four Channel
Portable Oscilloscope . ... 305
2710 Portable Spectrum
Analyzer ............... 196
2753P Programmable Spectrum
ARAIYZEF .o cuponmpsass 168
2754 Spectrum Analyzer ... .. .. 192
2754P Programmable Spectrum
ANAIYZET &« nwvsnssasruss 176
2755 Spectrum Analyzer .. ... .. 174
2755P Programmable Spectrum
ARAIVZOT « s cavvimnemasnms 174
2756P Programmable Specturm
Analyzer ............... 17
305 5 MHz Dual Trace Portable
Oscilloscope/DMM .. .. ... 341
314 10 MHz Dual Trace Portable
Storage Oscilloscope . . . . . 350
318A Logic Analyzer .. ........ 126
336 50 MHz Dual Trace Portable
Digital Storage
Oscilloscope . .......... 368
338 Logic Analyzer .......... 126
370 Programmable Curve
Tracer ................. 407
3n Programmable Curve
[1[7- (o= RN 407
4041 System Controller .. ...... 394
4041DDU Disk Drive Unit . ......... 396
4205 Color Graphics Terminal ... 54
4207 Color Graphics Terminal ... 55
4208 Color Graphics Terminal ... 55
4209 Intelligent Color Graphics
Terminal ................ 55
4224 2D Graphics Terminal . . . . . 64
4225 2D Graphics Terminal . . . .. 64
4235 3D Graphics Terminal . . . . . 61
4236 3D Graphics Terminal . . . .. 61
4237 3D Graphics Terminal . . . .. 61
4301 Applications Unit . ........ 65
4315 Graphics Workstation . .. . .. 68
4316 Grayscale Graphics
Workstation .. ......... ... 68
4317 Color Graphics Workstation . 68
4224 2D Graphics Workstation . . . 64
4325 2D Graphics Workstation . . . 64
4335 3D Graphics Workstations . . 61
4336 3D Graphics Workstations . . 61
4337 3D Graphics Workstations . . 61
4510A Rasterizer .:: iz ssswevwss 75
4521 Color Video Processors . ... 75
4522 Color Video Processors . ... 75
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466

466DM44
4690SC

4692
4692S
4693D
4693DS
4696
4696S
492A
492AP

494A
494AP

494P

495
495P

496
496P

4957
4958
499181
5A14N

5A15N
5A18N

5A19N
5A21N

5A22N
5A26
5A38
5A48
5B10N
5B12N

5B25N
5B40
5B42
5CTIN
5D10
50M10

50M20
50M30
50M40
50M41
50M50
50M70
5110,
R5110A
51M1A,
R5111A
5113,
R5113

R520A
R521A

Instrument Description Page
100 MHz Portable Storage

Oscilloscope .. .......... 347
100 MHz Portable Storage
Oscilloscope .. ......... 349
Color Graphics Screen

Copier Systems .......... 78
Color Graphics Copier . . ... 74
Color Output System . .. ... 76
Color Image Printer .. ... .. 74
Color Output System ... ... 76
Color Ink-det Printer .. .. ... 74
Color Output System ... ... 76
Spectrum Analyzer .. ... .. 187
Programmable GPIB

Spectrum Analyzer .. ... .. 187
Spectrum Analyzer ... .. .. 180
Programmable Spectrum
Analyzer ............... 180
Programmable/Spectrum
Analyzer ............... 190
Spectrum Analyzer .. ... .. 184
Programmable Spectrum
Analyzer :vsvassussvasne 184
Spectrum Analyzer . ... ... 190
Programmable Spectrum
Analyzer .:::sviiuziimis 190
Graphics Tablet . ... .... .. 77
Graphics Tablet . . ........ g

Graphic Input Workstation . . 77
1 MHz Four Trace

Amplifier .. ... oL 296
2 MHz Amplifier .. ....... 296
2 MHz Dual Trace
Amplifier .. ... ... ... 296
Differential Amplifier . . . . .. 297
Differential Amplifier/
Current Probe Input . ... .. 297
Differential Amplifier . . .. .. 298
Dual Differential Amplifier . 298
Dual Trace Amplifier .. .. .. 291
Dual Trace Amplifier . . . . . 292
Time Base/Amplifier . . . . .. 299
Dual Delayed Sweep
Time Base v «sxussensas 299
Digitizer Time Base . .. ... 389
TimeBase ............. 292
Delaying Time Base . . . .. 292
Curve Tracer Plug-in ... .. 299
Waveform Digitizer . ... ... 295
Programmable A/D
Converter .............. 429
Programmable D/A
Converter ......... se s 29
Programmable Digital
Input/Output Card . ... ... 429
Programmable Relay
Scanner Card ........... 430
Programmable Low-Level
SCANNEF : « w5 v s5 w53 353 430
Programmable Memory
(€711 QUSSP . 431
Programmable
Development Card . ... ... 432
2 MHz Single-Beam
Oscilloscopes . .......... 293
2 MHz Single-Beam
Storage Oscilloscopes . . .. 293
2 MHz Dual-Beam Storage
Oscilloscopes . ......... 293
TV Vectorscope ......... 150
TV Vectorscope ......... 150
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R522A
5223,
R5223
5440,
R5440
5441
R5441
576
577/D1

577/D2
606B

608
620
634, 634LC

650HR
650HR-C
651HR
652HR-1
655HR-C
656HR-1
7A13

7A16P

7A18A
7A19
7A22
7A24
7A26
7A29
7A29P
7A42

7B10
7B15
7B50A
7B53A
7B80
7B85
7B90P
7B92A
7CTIN
7D15
7D20

7F10
7L12
7L14
7L5

7™M11
7s11
7812
7514

7THHA
7104,

R7103
7250
751

760
7603, R7603
7612D
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TV Vectorscope ......... 150
10 MHz Digital Storage
Oscilloscopes .. ......... 387
50 MHz Single-Beam
Oscilloscopes . .......... 290

50 MHz Variable Persistence

Storage Oscilloscopes . ... 290
Curve Tracer ............ 412
Storage Curve Tracer

Mainframe . ............. 414

Curve Tracer Mainframe . . . 414
General Purpose Waveform

MORHOT o550 350027055 w s 40
High Brightness Display
Monfer ...« yapsus.s vow s 40
General Purpose Waveform
Monitor .. ............... 40
High Resolution Video

MOMIOTS <. 5 505 e as e 4
TV Picture Monitor .. ... .. 154
TV Picture Monitor .. ... .. 154
TV Picture Monitor . . ... .. 154
TV Picture Monitor . . ... .. 154
TV Picture Monitor .. .. ... 154
TV Picture Monitor . . ... .. 154
Differential Comparator
AMPIAer ; csavvvaisnsase 268
Programmable

Amplifier .. ........ ... 381
Dual Trace Amplifier . .. . . 266
Single Trace Amplifier . ... 264
Differential Amplifier . .. ... 269
Dual Trace Amplifier . .. .. 265
Dual Trace Amplifier . . . .. 265
Dual Trace Amplifier ... .. 264

Programmable Amplifier .. 383
Logic Triggered Vertical

Amplifier . .......... . ... 266
Time: Base ..:i::s:qvsss 273
ADelaying Time Base .... 273
TmeBase ............. 274
Dual Time Base .. . . .. oy T8
TmeBase ............. 270

A Delaying Time Base . ... 270
Programmable Time Base . 383

Dual Time Base . ........ 272
Curve Tracer Plug-in ... ... 419
Universal Counter/Timer . . .276
Programmable

Digitizer . .............. 370
Optical-Electrical Converter 267
Spectrum Analyzer ...... 200
Spectrum Analyzer ... ... 200
Spectrum Analyzer .. ... .. 198
Dual 50 Q Delay Line .... 283
Sampling Unit . ......... 282
TDR/Sampler . ... ... i 281
Dual Trace Delayed

Sweep Sampler . . . .. ... 280
Sampling Sweep Unit . ... 282
1 GHz Real Time
Oscilloscopes . .......... 249
Transient Digitizer ... ... .. 356
Aural Modulation
Monitor/Decoder . ........ 151
Stereo Audio Monitor . . . .. 152

100 MHz Oscilloscopes . . . 254
200 MHz Programmable
Waveform Digitizer .. ... .. 379
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7623A Multimode Storage

R7623A Oscilloscopes . ... .......261
7633, Multimode Storage

R7633 Oscilloscopes .. ......... 261
7844, 400 MHz Dual-Beam

R7844 Oscilloscopes . .. .. .. 05 208
7854 400 MHz Waveform

Processing Oscilloscope .. 372
7904A,

R7903 500 MHz Oscilloscope ... 252
7912HB Digitizer . .............. 382
7934 500 MHz Storage

Oscilloscope . .. ........ 259
830L01 Two Bank Library Pack ... 160
830L02 Four Bank Library Pack .. .160
830L03 Eight Bank Library Pack .. 160
830L30 IBM Library Pack ........ 160
830M07 Memory Pack ........... 160
830M08 Memory Pack ........... 160
830M09 Memory Pack ........... 160
830RDA ROM Pack Development

Ad ..o 160
830R01 General Purpose

BOM Pagk: ; 5« vsssaws 160
830R02B Bisynchronous

ROM Pack ............. 160
830R03 Link Test ROM Pack . . . .. 160
830R0O3B Link Test ROM Pack . .. .. 160
830R07 PARS/IPARS ROM Pack .. 160
830R10 SDLC/SNA ROM Pack . ... 160
830R10B SNA ROM Pack ......... 160
830R13 SDLC/SNA ROM Pack . ... 160
830R31 Multipurpose ROM Pack . . 160
834 Programmable Data

Comm Tester ........... 159
834R02A Bisynchronous ROM Pack . 160
834R04 HDLC/X-25 ROM Pack ... 160
834R05 Extended Instruction Set

ROM Pack . :.cvuvinisis 160
834R06 Bisynchronous ROM Pack . 160
834R11 Extended Monitor

ROM Pack ............. 160
835 Programmable Data

Comm Testers . ......... 159
835BS Bisynchronous/SDLC/SNA

Package ............... 160
835SL Selection Package ... .... 160
835PR PARS/IPARS Package . ... 160
836 Programmable Data

Comm Testers . ......... 159
836DV Development Package . ... 160
836CL Current Loop Package . .. .160
836L18 TV Production Library Pack 160
836TV TV Production Protocol

Analyzer ............... 160
8540A Microcomputer Integration

Unit ..o 97
91AE04A Data Acquisition Module .. 115
91AE24 Data Acquisition Module . . 115
91A04A Data Acquisition Module .. 115
91A08 Data Acquisition Module .. 115
91A24 Data Acquisition Module .. 115
91A32 Data Acquisition Module .. 115
91HS8 Data Acquisition Module . . 115
91HSES Data Acquisition Module . . 115
91P16 Pattern Generator Module . 115
91P32 Pattern Generator Module . 115
91516 Pattern Generator Module . 115
91832 Pattern Generator Module . 115
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92A16,
92A16E
92A60
92A90
92HS8,
92HS8E
92516
92832

Instrument Description Page

Data Acquisition Module . . 106
Data Acquisition Module . . 160
Data Acquisition Module .. 160

Data Acquisition Module . . 160

Pattern Generator Module I. 160
Pattern Generator Module . 160
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Tektronix Means.

IEEE STANDARD 488 COMPATIBLE
SYSTEM INSTRUMENTS

Tektronix’ Systems Experience

Long before publication of the IEEE Stan-
dard 488-1975, Tektronix had entered the
test and measurement systems business.
The measurement speed and capabilities
of the Tektronix automated oscilloscope
and Tektronix semiconductor test systems
quickly highlighted the benefits to be
gained from measurement automation.
Just as quickly came the realization that
a system interfacing standard was
needed. But what standard?

The possibilities of the proposed IEEE
Standard 488 were recognized. When the
IEEE Standard 488 became reality,
General Purpose Interface Bus compati-
bility was already an integral part of
Tektronix product planning and engineer-
ing. The result is that Tektronix is now a

recognized major supplier of a full line of

GPIB system components—a supplier that
puts more than a decade of systems plan-
ning, design, and implementation ex-
perience into each product.

14
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In 1978 the standard was further refined
(IEEE Standard 488-1978) to define an in-
terfacing system that has become a wide-
ly accepted industry standard. The ma-

jor areas it specifies are:

1. Mechanical—the interface connector
and cable. See Table 1

W)

. Electrical—the logic signal levels and
how the signals are sent and received.
3. Functional—the tasks an instrument'’s
interface may perform (such as send-
ing data, receiving data, triggering the
instrument, etc.) and the protocols to
be used. See Table 2.
Today, a wide variety of instruments in-
clude interfaces conforming to this
mechanical, electrical, and functional
standard. These GPIB compatible instru-
ments and instrument controllers make
it possible to achieve the benefits of
automated test systems without paying
the previous price of custom system
design. With GPIB compatibility, mea-
surement capability can be chosen off-
the-shelf and simply cabled with standard
bus cables in either a linear or a star
configuration.

.Measurement Capability, GPIB Compatibity

GPlB
o MADE EASY

TABLE 1. SUMMARY
OF GPIB HARDWARE
CHARACTERISTICS

Cable lengths up to but not exceeding
20 meters (approximately 66 feet) with
a device load required for every 2
meters of cable.

Up to 15 devices (1 controller and 14
instruments) connected in linear or
star configurations.

Voltages generally TTL-compatible.
GPIB signal and data lines asserted
(or true) when pulled low (= +0.8 V)
and released (or false) when high
(=+2.0V).

Maximum data rate of up to 250K
bytes/second over a distance of 20
meters, with 2 meters per device, or
faster with some special restrictions
(refer to IEEE Standard 488-1978 for
details).
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IEEE STANDARD 488 COMPATIBLE

SYSTEM INSTRUMENTS

TABLE 2. INTERFACE FUNCTIONS
DEFINED BY IEEE STANDARD 488-1978

An automated test and measurement
system usually consists of the following

For smaller systems, one or more of the
last three components are often incor-

Function Description components: porated in the system controller. Larger,
Source Synchronizes message e Multiple instruments: either stimulus More powerful systems, however, may be
Handshake  transmission instruments, such as function gener- Minicomputer-based, augmented by one
(SH) ators, pulse generators, and power sup-  ©F more high-speed mass storage devices,
Acceptor Synchronizes message plies; or measurement instruments, and a graphic display terminal, and run
Handshake  reception such as counters, waveform digitizers, upder spe('lallz-ed instrument control and
(AH) and multifeters. signal processing software such as TEK
Talker (T) Allows instrument to send data  ® Controller with software: tells the in- SPS BASIC.
Listener (L)  Allows instrument to receive struments what to do, then collects and  All of these components can be easily in-
data processes the results. The system con- terconnected if the GPIB interface has
Sorvice Requests service from troller is generally a small computer. been built in, and appropriate functions
Request controller The software or firmware operating made programmable. Before GPIB, most
(SR) system must have a powerful, flexible measurement systems were operated by
Rerote: Allows instiument 1o select bot: I/O structure to handle GPIB bus traf- controllers that required a separate con-
Local ween GPIB interface & front- fic. It must also have processing power nector (port) for each instrument. GPIB
(RL) panel programming for waveform manipulation and removes this requirement. Users can
Parallel Allows up to eight instruments graphics power for display. directly link up to 14 instruments with
Poll to simultaneously return a e Computer peripherals: devices suchas the controller via the bus, and set up the
(PP) status bit to the controller tape drives, printers, and plotters that s‘ystems in linear or star configurations.
Device Puts instrument in known state store or display results of tests. Some controllers can drive more than one
Clear o A kevboard: bles th t d GPIB port. The Tektronix 4041, which has
(DC) comerz’\alx)liirs : ::]aini(s)rm?atlilgjre\r t(()) Si;‘le an option for a second port, allows con-
Device Starts some basic operation of system trol of up to 28 mstr}1ments. If you peed
Trigger the instrument o o more, TEK SPS BASIC operated with a
on) * A display: allows the user to review in-  properly optioned DEC PDP-11 minicom-
Controller Sends device addresses and termediate rgsults and %o menitor pute'r f:an drive up to four GPI.B ports,
©) other interface messages system operation. providing a total system potential of 56
instruments.
GPIB SYSTEM COMPONENTS
STAR CONFIGURATION
Instrument|
Instrument -
A
Control, [— —
Talk J Data Bus
and Listen [—] | «— (8 signal lines)
] GPIB
Instrument
B
— = Instrument| Instrument Instrument
Til_ktand _I = B A D
isten |—| |— (Controller
'“S"g"em ] B Interface Management Bus
Listen only[ | |~ «—— (5 signal lines) LINEAR CONFIGURATION /—GPIB
u Transfer Bus s
| —— N "
_I‘__,..—-——” (3 signal lines) ]
= DIO 1
Instrument i
D DIO 4
Talk Only [ [~ ]
—] | 8:8 7 Instrument Instrument Instrument Instrument
: A B ¢ D
f I:rf;:J Z:::;: Clear (CO“"O"EF
c; SRQ - Service Request
_t REN - Remote Enable
EO! - End or Identify
DAV Data Valid
— S \0AC - Not Dats Aceepted
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All these devices (the controller, measure-
ment instruments, and peripherals) com-
prise the hardware. The system cannot
operate, however, unless it is driven by
software.

There are two levels of software neces-
sary: the operating-system software and
user-written application programs. The
operating-system software provides a set
of commands and functions that the user
combines into a program that delineates
the measurement and processing task to
be performed. The software, guided by
the user program, works through the con-
troller to tell the instruments what signals
to generate, and what measurements to
make, and tells the controller what to do
with the results.

The software and the program in the con-
troller make the system do what the user
wants. The GPIB interface allows users to
plug system components together, but
without software the system can do
nothing.

In programmable instrument systems, the
“language’ of the software or program
has several meanings:

* The controller has its own language,
such as BASIC or C, and users must ex-
press their intentions in this language.

e Within the context of the controller’s
language, the instrument’s commands
(or “Language’) have to be sent over
the GPIB.

® The actual control of the GPIB interface
is transparent to the user with
Tektronix instrument controllers and
software.

To make the system operate, the user has

to know:

* What tasks the system is to perform—
the system can do nothing by itself.
To make these tasks easier for you,
Tektronix has taken several steps beyond
simple IEEE Standard 488-1978 com-
patibility. Consistency has been designed
into each system component for the
greatest degree of compatibility. Intelli-
gence has been designed in to relieve you
from interfacing details. Firmware and
software have been designed and written
to provide the maximum in programming

ease and measurement capability.
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Consistency Makes a Big Difference
Tektronix GPIB products are designed
and thoroughly evaluated for compliance
with IEEE Standard 488-1978 and for
compatibility with one another. Because
these products are designed to be com-
patible (i.e., meet the same standards),
users usually won't need to make hard-
ware and software modifications for each
new addition or deletion to the configura-
tion. Many software routines need to be
written only once, after which only minor
modifications are needed with the addi-
tion of new instruments.

A status check routine, for instance, will
work on all Tektronix GPIB instruments.
A message terminator common to all Tek-
tronix GPIB instruments is a further
benefit. Since the IEEE Standard 488-
1978 allows several optional message ter-
minators, Tektronix instruments go an ex-
tra step by providing a switch for selec-
ting optional terminators. These features
provide users with the capability of
quickly configuring and reconfiguring in-
teractive and automated measurement
systems.

The result is a line of products that are
not only GPIB compatible, but are also
capable GPIB instruments. They have the
features that make them useful and the
compatibility that makes them work
together.

Tektronix Standard Codes and Formats
Means Programming Ease

IEEE Standard 488-1978 specifies the
hardware interface and its basic func-
tional protocol. It also specifies a set of
codes called interface messages that con-
trol interface functions. However, the
IEEE Standard 488-1978 does not specify
the syntax or coding of device-dependent
messages—the messages that control
the programmable features of the
instrument.

Since the device-dependent messages are
not specified, instruments that conform
to the IEEE Standard 488-1978 may use
inconvenient or even incompatible
message formats. It’'s much like a
telephone system—the hardware link is
well defined, but unless both parties

}j¢e———Interface Functions—»|

| |

' |

| . |

| ATN |
—— Device-Dependent Messages | > Device
Functions ' | Functions
eg., 7612D ' | gg‘i 4041
Programmable | | Cys err:I
Waveform | ATN | ontroller
Digitizer | | (with IEEE-488

| Interface Messages l I Interface)

‘ |

l |

| I
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speak the same language, communication
is impossible. That's why Tektronix de-
veloped a codes and formats standard
that specifies the syntax and coding of
device-dependent messages, while retain-
ing full [EEE Standard 488-1978 com-
patibility. The Tektronix Standard Codes
and Formats specifies message coding to:

* Be simple and unambiguous.

¢ Use commands that are common among
similar devices.

* Use simple, easy-to-remember mnemonics.

The benefits of the Tektronix Standard
Codes and Formats, a major feature of
the Tektronix GPIB communications pro-
tocol, are numerous. Because of their
natural English-like structure, instrument
control commands and messages are easy
to use. The result is a GPIB implementa-
tion that is specifically designed to over-
come the programming rigidity and
cumbersome procedures of other GPIB
systems.

ASCII Data Standard

Since most controllers accept ASCII data
directly, Tektronix GPIB instrument com-
mands are coded in ASCII. This procedure
eliminates the need for error-prone data
conversions or byte-by-byte encoding. For
example, to set the center frequency of
the 492AP Spectrum Analyzer to 1.75
MHz, the command is simply written
FREQ 1.75 MHz—no more calculated
percentages of full-scale or BCD
equivalents. Settings for Tektronix GPIB
instruments are sent as ASCII data in
human-readable form.

Flexible Formats

Many minor format items that are ag-
gravations in other systems are also taken
care of by Tektronix Standard Codes and
Formats. For example, Tektronix GPIB in-
struments accept negative zeros and
leading and trailing spaces; they also
overlook inconsistent use of upper- and
lower-case letters. Since truncated
numbers can drastically affect meas-
urements, Tektronix GPIB instruments
round off rather than truncate: e.g., a
value of 2.49 becomes 2.5 rather than 2.4.
In short, the built-in intelligence is used
to make intelligent decisions. That makes
your programming job much less rigid and
substantially easier.

GPIB ADDRESS
LF OR EOI

TALK ONLY
USTEN ONLY | '” ? 7 "

1—-

g

EQl——— === o

Each GPIB instrument or peripheral, called
a device, must be assigned a different system
address; this can be done simply by setting

switches, usually located on the back panel of

the device.

Common Messages

To make things even easier, Tektronix
Standard Codes and Formats also
specifies messages that are to be common
to all Tektronix programmable instru-
ments. For example, you can program
your system to learn the current settings
of any Tektronix GPIB instrument by
sending the instrument the SET?
message. Any GPIB-compatible instru-
ment from Tektronix—whether it is a
waveform digitizer, a programmable
power supply, or a function generator—
interprets SET? the same way. The instru-
ment firmware gathers the instrument'’s
settings together and assembles them into
a human-readable message to be sent
over the bus to the controlling software.
If you know how to operate a function
generator, then you already know how to
read a settings message from a Tektronix
GPIB-compatible function generator.

BASIC Languages

Because users are increasingly interacting
with GPIB systems at the controller key-
board rather than at instrument panels,
GPIB systems must be as friendly as
possible. Therefore, controller languages
should be simple, logical, and easy to in-
terpret and implement. That’s why BASIC
is the primary language used by Tektronix
instrument controllers and is the pre-
ferred language of Tektronix Standard
Codes and Formats.

BASIC is an established language with
wide use and familiarity. It is also an
English-like language that is easy to learn
and understand. So, combined with the
English-like messages used with Tek-
tronix GPIB instruments, it becomes a
consistent and familiar means of com-
municating with your system. Your pro-
gram listings are easy to read and follow,
with very little interpretation required.
(For more details on Tektronix Standard
Codes and Formats, ask your Tektronix
Sales Engineer or representative.)

Controllers and Software to Match Your
Needs

Tektronix offers controller-software pack-
ages to meet varying GPIB system needs.

Controller/Software Packages

® The 4041 System Controller, optimized
for instrument control in a variety of
situations, including test and mea-
surement and spectrum analysis.

* TEK SPS BASIC software with the DEC
PDP-11 Series and DEC Micro PDP-11
mini-computers, optimized for systems
with full waveform acquisition, proc-
essing, and graphics.

Software Packages

e GURU Il software, an interface package
for the IBM PC (or IBM-compatible PC),
using National's GPIB card. This
package contains a TEST PROGRAM
GENERATOR, programming examples,
and an excellent manual to help the
novice user get started or the familiar
user be more productive.

® The TekMAP (Tektronix Measurement
Applications Programs) library of soft-
ware products supports the Tektronix
7000 Series GPIB-programmable digi-
tizers and extends the digitizers by in-
tegrating them with Tektronix con-
trollers, IBM personal computers, or HP
Series 200 technical computers.
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Tektronix 4041 System Controller

4041 System Controller and 4041 DDU
The 4041 System Controller is a compact,
modular controller designed for rack-
mount, bench-top, or portable use. Its
operating-system language is an extended
BASIC designed for use by both the casual
and the sophisticated programmer.

The 4041 Controller contains three micro-
processors, with the CPU being the
powerful 16-bit 68000. Standard memory
is 512K bytes. A 20-character alpha-
numeric LED display, 20-column thermal
printer, DC-100 magnetic tape cartridge
drive, 18 function keys, GPIB port, RS-232
port, and real-time clock and calendar
capability are all standard. An additional
GPIB/RS-232 port pair is optional, with
the second GPIB port having Direct
Memory Access capability. With 14 GPIB
instruments per GPIB port, the 4041
System Controller offers the capability of
controlling up to 28 GPIB instruments.
Other options include an 8-bit parallel
TTL interface (Option 02); Small Com-
puter System Interface (Option 03) for ex-
ternal disk mass storage; a second RS 232
port to support interfacing to floppy and
hard disks for greater file and data
storage; and a detachable program
development/debug keyboard.

The 4041 DDU enhances 4041 operation
by providing a 10.6M byte hard disk drive
and a 320K byte flexible disk drive. The
4041 DDU works with the 4041 Option 03
SCSI Interface.

The capabilities of standard 4041 BASIC
can be expanded by installing ROM (Read-
Only Memory) packs to extend opera-
tional features of the 4041 into a broad
range of systems applications, with func-
tions running faster than equivalent
BASIC routines. The program develop-
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ment ROMs (with keyboard, or an RS-232
terminal), give the engineer or production
test programmer access to the system
language. Its English-like commands, sim-
ple syntax, and line-by-line interpreter
implementation combine for a friendly
and interactive system. A variety of other
features are also included to increase
friendliness. For example, variable names
may be up to eight characters long, allow-
ing meaningful names such as RISETIME,
VOLTAGE, or DELAY. As another exam-
ple, subprograms and program lines can
be named—e.g., 1000 SRQPOLL: or 200
RMS VOLTS—for quick and easy access.

Beyond enhancements for simplicity,
4041 BASIC also has enhancements that
make it a powerful tool for sophisticated
programmers. It includes capabilities for
FORTRAN-like subprograms, variable
passing from main program to sub-
programs, declaration of local and global
variables, and many other features.

Yet, for all its sophistication, the 4041 is
still particularly desirable for use by
lower-skill operators in a production en-
vironment. Instrument control programs
can be designed and written to print user
prompts on the 4041 display and the pro-
grams can be assigned to any of the ten
user-definable keys on the 4041 front
panel. The 4041 program development
ROM and keyboard can then be removed
from the controller to put the 4041 into
an execute-only mode with its programs
protected. The lower-skill user need on-
ly follow the front panel display prompts
and press the designated keys to execute
programs.

To return to the engineering or program
development mode, simply plug the pro-
gram development ROMs (with keyboard

or an RS-232 terminal) back into the 4041.
You again have access to all of the ease
and power of 4041 BASIC programming,.
The 4041R01 Graphics ROM pack gives
the 4041 the capability to generate
graphic commands to interact with
peripheral devices using Tektronix-com-
patible graphic codes. These high-level
and primitive commands allow you to
construct and incorporate graphic images,
symbols, charts and diagrams into your
system applications, greatly enhancing
system usability.

The 4041R02 Plotting ROM Pack gives the
4041 the capability to generate graphs
and to plot data. Designed as an easy-to-
use tool to automatically generate scien-
tific graphics, the plotting ROM pack re-
quires the presence of the 4041R01
Graphics ROM Pack in order to operate.
Graphs can be generated and displayed
on any graphic peripheral device sup-
ported by the 4041R0O1. The automatic
plotting commands are the heart of the
4041R02. These commands, given your
data, draw axes with appropriate tic
marks and plot the desired data. You need
little experience to program graphics or
plotting routines. All you need to do is
supply the data to be graphed.

The 4041R03 Signal Processing ROM Pack
gives the 4041 the ability to support in-
strumentation system applications requir-
ing waveform processing. Coupled with
our programmable digitizers and
oscilloscopes, it will produce broader
system configurations and effective solu-
tions for signal analysis. The functions
contained in the 4041R03 provide a high-
level approach to deal with signal-
processing applications normally solved
by lengthy programs requiring extensive
knowledge of waveform processing and
computer fundamentals. Combined with
the graphics and plotting ROM packs, the
4041R03 allows you to produce, analyze
and display waveforms semiautomati-
cally.

The 4041R04 Utility ROM Pack adds still
more general-purpose capabilities to your
4041. These features range from such
convenience items as one-line descrip-
tions of error codes to capabilities for
building PROM files for programming
your own EPROMS.

4041 Option 10 combines the functionali-
ty of the RO1 through RO4 ROMs on the
CPU board, and also includes the UTL2
utility routines.
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11400 Series Digitizing Oscilloscopes
The 11401 and 11402 are fully program-
mable digitizing oscilloscopes with 500
MHz and 1 GHz bandwidth respectively.
They provide test engineers with a very
flexible tool set. Multiple processor
architecture performs waveform process-
ing and automatic measurements with a
fast, continuous update rate. Automatic
measurement saves test development
time and reduces errors. Measurements
can be customized easily to meet unique
individual requirements, e.g., width
measurements can be made at any per-
cent level. Time and amplitude meas-
urements can be ‘‘gated” using meas-
urement zone limiters.

Amplitude measurement functions in-
clude peak-to-peak, maximum, min-
imum, mid, RMS and mean. Timing
measurement functions include width,
rise time, fall time, propagation delay,
crossing location, frequency, period,
delay and a hardware time A —B function
called main-to-window trigger time. Area
and energy measurements are also per-
formed automatically.

Amplifiers used in the 11400 Series are
very accurate, very linear and have a
predictable frequency response. They
deliver your signal to the measurement
system accurately ensuring measurement
repeatability and integrity. Accuracy is suf-
ficient to perform measurements generally
requiring dedicated ac volt meters.
Waveform processing functions and a full
set of automatic waveform measurement
features are easily accessed over either
the IEEE-488 or RS-232C interfaces. For
example, to measure rise time, simply
send the following query to the 11400:
RISE?. Measurement and waveform
throughput are very high to help reduce
testing time and cost. Fast waveform
transfers are available over the GPIB with
the help of a DMA device (option 4D).
The 11401 can process and measure
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signals from high-bandwidth
amplifiers, high-impedance amplifiers,
and differential amplifiers. 1 mV sensitivi-
ty and 500 V maximum input voltage let

users capture small signals from
transducers or monitor ac power lines.

Custom System Services

Three tiers of Tek Custom Services are
available to ease your selection process.
Custom Systems offer single-shot or
repetitive measurement capability and
control of up to 56 GPIB instruments per
controller, fully configurable to your
specifications. Included are full warran-
ties, installation, and other product sup-
port services.

While we provide the core system
package, specialized drivers, and software
operating system after consultation with
your software engineers and operating
personnel, it is generally more cost-effec-
tive for you to provide your own applica-
tions software. Users are then better
prepared to do routine modifications and
updating, and you gain the local exper-
tise you need to make the best use of your
system investments.

Customized Measurement Packages
Customized Tektronix Measurement
Packages are modifications to existing pre-
configured systems. Each package offers
powerful capability in a cost-effective
benchtop size. Signal-acquisition units span
bandwidths of up to 750 MHz real time and
up to 14 GHz with sampling plug-ins.
Modified Products
Modified Products include the customiza-
tion of selected digitizers, as well as the
“system glue” (specialized internal inter-
faces, etc.) required to hold the system
together.
These off-the-shelf custom items for your
system needs include:
¢ Additional serial 'O drivers for your com-
munications/printing needs. Up to 8 in-
strument channels and up to 4 peripheral

ports may be supported.

® Special disk drivers for RLO2 disk pack
drives and for TEK SPS BASIC V02.

e GPIB program decoder plug-in that
enhances the 7854 oscilloscope by inter-
facing to programmable vertical and time
base settings with selected plug-ins.

¢ High-speed data-output modification for
the 390AD digitizer.

¢ A high-bandwidth modification (750
MHz) of the 7912AD Digitizer.

e Auto-calibration MUX controller
stimulus generator.

® Others per your request.

TEK SPS BASIC Software with DEC
PDP-11 Minicomputers

When equipped with Tektronix-supplied
GPIB interfaces, DEC PDP-11 Series mini-
computers can be operated with TEK SPS
BASIC software to provide the most power-
ful big-system instrument control and
signal processing. A wide variety of per-
ipherals can be handled, including plotters,
line printers, graphic terminals, magnetic
tapes, and single or multiple disk storage
systems. In addition, with the proper op-
tions, up to four GPIB interface ports can
be supported to provide control of and data
collection from up to 56 GPIB instruments.
Two versions of TEK SPS BASIC are
available, the standard version and the ex-
tended memory version. The extended-
memory version permits processing of very
large arrays in computers with memory
management.

Other than memory differences, both ver-
sions of TEK SPS BASIC software have the
same major features, including a modular
architecture consisting of a resident
monitor and an expandable library of over
100 nonresident commands. This unique
design lets you configure a software system
to meet your specific needs yet leaves the
system open for adding new commands
and processing modules.

Measurement data can be stored and ac-
cessed in a variety of ways. Information can
be read or written in either ASCII or
binary. Named files can be accessed on
hard or flexible disks, magnetic tape, or
cassettes. Information can be read from
files either sequentially or randomly. TEK
SPS BASIC commands give you complete
file-management capability.
Comprehensive graphics permit waveform
plots and XY plots between waveforms.
Either can be done with single commands.
The output is complete with scaled and
labeled axes and can be hard-copied to
paper.

There's also data-logging capability for
automated waveform capture. Because the
software’s precision is better than 7 digits,
much higher resolution is possible than in

and
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conventional oscilloscope measurements. In
addition, there are special data structures
to retain both numeric and literal informa-
tion (scale factors and units) associated
with a given waveform. This waveform
data structure, as well as numeric arrays
or portions of numeric arrays, can be
operated on arithmetically as easily as can
simple numeric variables.

Beyond extending the standard mathe-
matical operations and functions to include
waveform-processing, TEK SPS BASIC also
provides special waveform processing func-
tions. Waveforms can be integrated, dif-
ferentiated, convolved, correlated, and Fast
Fourier transformed—all with single com-
mands. Polar conversions can also be per-
formed with a single command to present
results such as magnitude and phase.
With its large array-size capabilities (limited
only by memory in most cases), advanced
signal processing, and program and instru-
ment tasking capabilities (including error
control for independent operation), TEK
SPS BASIC offers all of the flexibility and
power necessary to control anything from
the simplest to the most sophisticated test
and measurement system.

SPD Software

Signal Processing and Display (SPD) Soft-
ware supports 196 processing, analysis, and
data-to-display functions using Tek
digitizers in conjunction with an IBM PC,
PC/XT, or PC/AT. Designed for scientific
and engineering applications, this package
includes complete mathematical functions
plus waveform data, I/O utilities, analysis,
processing, and graphic display functions.
Access is via disk or GPIB port using
popular waveform digitizers.

GURU Il Software

GURU II is a simple but powerful package
that provides control of GPIB (IEEE Stan-
dard 488) electronic instruments from an
IBM PC (or compatible). It offers the menu-
driven Test Procedure Generator to speed
applications programming.

GURU II's Test Procedure Generator
(TPG.BAS), written in BASIC, is a self-
explanatory menu-driven program. It is the
right tool for instrument system users who
want fast results or who don't want to
learn to program their system in BASIC. It
allows users to generate a program that
runs a specific test sequence—without
writing a single line of code. Users need to
know only the details of the test to be per-
formed and the equipment used.

The TPG is most suited to nondigitizer ap-
plications where testing of devices is re-
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quired using programmable power supplies,
digital voltmeters, signal sources, and
counters.

For users who want to write their own ap-
plication programs, GURU II provides
SUBS.BAS, a set of canned subroutines.
These subroutines perform functions com-
mon to many test and measurement ap-
plications, complementing the IBM PC
compatible Microsoft BASICA language (an
advanced form of BASIC).

TekMAP Software

The Tektronix Measurement Application
Programs (TekMAP) library of software
products supports the Tektronix 7000
Series GPIB programmable digitizers in
automated engineering or research en-
vironments. It extends the versatility of
Tektronix digitizers by integrating them
with Tektronix controllers, IBM personal
computers, or HP Series 200 technical
computers.

Basic communication utilities, accessible
through friendly menu-driven user inter-
faces, are available through Communica-
tion and Control Utility Software.

Extended measurement capabilities (such
as automated pulse parameter analysis,
Fast Fourier transformation, and propaga-
tion delay measurements) are provided by
the Time and Amplitude Measurement
Software products.

Tektronix Support for Your GPIB System
With GPIB products and signal-processing
systems from Tektronix, you're not left on
your own after the product is purchased.
Tektronix offers complete support and
training for the operation and maintenance
of its GPIB products and systems.

Every product is shipped with a complete
and comprehensive operating manual. In
addition, a variety of training services are
available. Training classes are available both
at our home office and at selected sites
around the world.

As part of the long-term support for GPIB
products and systems, Tektronix offers a
variety of application literature and
support.

HANDSHAKE is an applications newslet-
ter published quarterly by Tektronix that
contains application and technical articles
covering the broad spectrum of instrument
control and signal processing.

The Tektronix Instrumentation Software
Library provides software and application
information for Tektronix programmable
measurement instruments and systems.
Three types of software are currently

available: Measurement Software, Instru-
ment Utility Software, and User Exchange
Software. The Tektronix Instrumentation
Software Library catalog provides program
abstracts and ordering information.

An extensive collection of application notes
and magazine article reprints is another
source of information offered by Tektronix.
Our Sales Offices and Sales Representatives
maintain a list of current literature and will
be glad to supply you with items in your
areas of interest.

Warranties and service are another part of
the support you get from Tektronix.
Tektronix maintains a network of service
centers for your maintenance needs at
strategic locations throughout the world.

Guide for Selecting GPIB Instruments
When selecting GPIB instruments for a
specific application, be sure to check
several key specifications for suitability in
the configuration.
First, make sure that the instrument can
make the desired measurements. Next,
determine that the interface functions are
compatible with the proposed usage and
with other instruments in the GPIB con-
figuration. The following items should be
used as a checklist with your sales
representative when considering in-
struments to be used in GPIB configur-
ations:

1. Is the instrument intended for interac-
tive measurement analysis or automated
measurement (i.e., are all necessary in-
strument functions remotely program-
mable, or will an operator be available
to adjust settings?).

2. Does the instrument’s GPIB interface
have the necessary set of functions im-
plemented at the desired level? (e.g.,
AH1 is needed for any useful interac-
tion, SH1 is required for instruments
supplying measurements to the
controller.)

3. Are diagnostics available to check out
the instrument from the front panel or
over the GPIB interface?

4. Does the instrument use standard codes

and formats conventions for ter-

minators, numeric formats, etc.?

. Can the instrument’s front-panel setting
be read from the controller and saved
for later automated set up?

o

6. Can the front panel be “locked out” via
the GPIB?
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ANALOG OSCILLOSCOPES

11301 and 11302

These oscilloscopes offer a new degree of
measurement versatility up to 500-MHz
bandwidth. Full programmability via either
the GPIB or RS-232C plus a touchscreen
operator interface make these plug-in
scopes ideal for both automatic test
systems and benchtop applications. A built-
in 500-MHz counter/timer and peak detec-
ting make measurements that normally re-
quire a digitizer. An automatic measure-
ment sequence provides common pulse
parameters at the touch of a button.
Template waveforms allow comparison of
complex signals with predefined limits.
Cursors allow dc measurements to within
0.2%. The results of all measurements are
displayed numerically on the CRT and are
available over either bus.

DIGITIZING OSCILLOSCOPES

11401 and 11402

The 500-MHz 11401 and the 1 GHz 11402
oscilloscopes are equally at home in a sys-
tem or on a designer’s bench. Full program-
mability through both the GPIB and
RS-232C, direct memory access option for
fast waveform transfer through the GPIB,
extensive waveform processing along with
pulse parameter analysis, and 200-ps single-
shot resolution on time A—B measure-
ments combine to make these scopes ideal
for automated environments. These scopes
are easily adapted to rackmounting and
can be equipped with cable feedthroughs
that make it possible to connect signals to
the rear of the instruments. Accurate, au-
tomatic measurements of voltage, timing,
and area/energy can easily be set up and
read out over either standard bus.

DIGITIZING CAMERA SYSTEM

DCS01 Option 1C

The DCSO01 Digitizing Camera System com-
bines CCD technology with an IBM PC, XT,
AT, or compatible to acquire and digitize
repetitive and transient waveforms
displayed on oscilloscopes, spectrum
analyzers, and other displays. Used with
scopes having the microchannel plate CRT,
such as the 7104, 11302, and 2467, the
DCS01 can acquire repetitive and transient
signals at the full bandwidth of the scope.
With other scopes, the DCS01 will acquire
repetitive events at the full scope band-
width and transient events according to the
photographic writing rate of the
oscilloscope.

Optional software packages allow the
DCSO01 to communicate with the 2467 or
the 11302 oscilloscopes. This link permits
scale factors to be “Read” or changed via
the GPIB.

PORTABLE OSCILLOSCOPES

2430A and 2430M

The 2430A brings the best features of our
industry standard 2400 Series into the
digital world. It features 150-MHz band-
width, dual-channel simultaneous acquisi-
tion, 5-ns maximum sweep speed, 8-bit
vertical resolution. The Tek-patented fea-
ture, “‘Save-on-Delta”, makes pass/fail deci-
sions. The 2430A is fully programmable
over the GPIB. It sends and receives wave-
forms, front-panel settings, custom menus,
and operator prompts. Outputs include an
analog plotter output. It is compatible
with the P6407 Word Recognizer probe.
The 2430M offers all features of the
2430A, plus CIIL capability for operation
in Modular Automatic Test Equipment
(MATE) used in testing military avionics
and weapons systems.

PORTABLE OSCILLOSCOPE

2467 Option 10

The 2467 has the fastest visual writing
rate available in a portable oscilloscope
due to the microchannel plate CRT, which
amplifies the brightness of transient
events. The 2467 Option 10 can be easily
programmed to assist the scope operator
to perform a complete sequence of
measurements. Front-panel settings can
be remotely set or changed via the GPIB.
Measurement results can be both
displayed on the CRT and read back over
the bus. Auto set-up scales the vertical,
horizontal, and trigger systems to provide
a stable, automatically triggered display
of the waveforms.

PORTABLE OSCILLOSCOPES

2465A, 2455A, 2445A Option 10

These three portable scopes can be easi-
ly programmed to assist the scope oper-
ator complete a sequence of measure-
ments. Front-panel settings can be re-
motely set/changed with display prompt-
ing of messages, providing operator
guidance. The results of voltage, time, fre-
quency, phase, and ratio can be both
displayed on the CRT and read back over
the bus. In addition, Auto Set-Up scales
the vert, horiz, and trig systems to pro-
vide a stable, automatically triggered
display of the probed waveforms. A Save,
Recall utility provides up to 20 setups for
automating repetitive measurement se-
quences. CT versions are ideal for auto-
matic frequency, period, pulse-width, and
time-between-events measurements; the
DM for automatic counter and digital
tests and measurements; and the DV for
high-resolution video applications.
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2200 Digital Storage Oscilloscopes

The 2200 family of portable scopes offer
both analog and digital capability to
100-MHz (2230) and to 60-MHz (2221,
2220). All scopes offer ‘“‘Peak Detect
Mode”, allowing glitch capture to 100 ns
at any sweep speed. The 2230, 2220, and
2221 also feature unlimited storage time,
pre/post trigger viewing, roll/scan modes,
and standard X-Y plotter output. Options
include RS-232-C or GPIB interface capa-
bilities. In addition, the 2230 includes

battery-backed memory with other options
to allow saving up to 26 waveform sets.

5223 Option 10 Digitizing Oscilloscope
This 10-MHz digital storage scope provides
a digitized display that will never fade or
bloom. Roll mode yields a continually up-
dated display of memory contents with a
strip-chart-like view of signals at slow
sweep rates. Applications range from
measuring mechanical displacement trans-
ducer signals to biomedical activities. Op-
tion 10 provides /O of stored waveforms
and control of 5223 storage functions (ex-
cept vert and horiz expansion and position
controls). Waveform output format is
selectable through this interface for either
Binary or ASCII. Plug-in functions not
remotely controllable.
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RTD 710 Programmable Digitizer

This 2-channel, 10-bit digitizer achieves
excellent dynamic accuracy with a 2-stage
flash-conversion process.

Single-channel operation can provide 200
megasamples per second. It features built-
in self-calibration and self-test and is
remotely controllable over the GPIB. Ap-
plications vary from ultrasonic testing to
video.

336 Digital Storage Oscilloscope

This compact scope can simultaneously
display analog and digital waveforms, and
can store up to 16 for recall and display.
Nonstorage bandwidth is 50 MHz; storage
bandwidth is 140 kHz. Vertical and hori-
zontal scale factors, delay time position,
and voltage and time readouts of cursor
positions are displayed on the CRT, as is
a menu of many of the features and
modes. An Auto mode for both vertical
volts/division and horizontal time/division
allows ‘“hands-off” operation in many
applications.

7854 Waveform Processing Oscilloscope
This two-channel, digital storage oscillo-
scope has 400-MHz equivalent-time band-
width. Keystroke programming of local
keyboard and remote waveform calculator

PRODUCTS

allows user-designed waveform measure-
ment routines. Signal averaging capabili-
ty recovers signals buried in noise and im-
prove measurement accuracy. All main-
frame keystroke functions and operating
modes remotely controlled via the GPIB.
(Plug-in functions are controllable only
with custom interface. Contact your local
Sales Engineer.) The 7854 is supported by
TekMAP 7854/IBM PC Communication
software.

7912HB Programmable Digitizer

The 7912HB is designed for interactive and
automated applications. It digitizes and
stores single-shot or repetitive signals from
millisecond to subnanosecond duration.

7D20 Plug-in Programmable Digitizer

Converts any 7000 Series mainframe into
a fully programmable, digital scope with
70-MHz equivalent time bandwidth.
Operating modes include: Envelope,

Average, and Roll. Optimized for interac-
tive and automated applications from
biomedical research to radio modulation
and is remotely controllable over the
GPIB. It is shown with R7603 mainframe.

7612D Programmable Digitizer

Two independent waveform digitizers in
one compact instrument, the 7612D is
ideal for use with Automatic Test Equip-
ment or anywhere highly accurate, time-
domain measurements are required.
Memory partitioning helps capture fast,
successive, randomly occurring events.
Multiple sample rate switching is available
during waveform acquisition. The 7612D
is remotely controllable over GPIB.
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SYSTEM CONTROLLER

4041 System Controller

This powerful and expandable system con-
troller is intended principally for exe-
cute-only environments such as produc-
tion line testing. Operating parameters
include Interrupt and Error Handling
modes. Options and peripherals equip it
for interactive flexibility in research lab
applications. Programming language is
BASIC with English-like commands, exten-
sions, simple syntax, and line-by-line in-
terpreter. A 20-column thermal printer is
built in.

DESKTOP CONTROLLER-
BASED PACKAGES

MP 2501

Based on the Tektronix 7854 Oscilloscope
and the 4205 Color Graphics Display Ter-
minal/4041 System Controller, this system
can acquire, process, store, and display
electrical signals. 4041 BASIC routines
from the Utility Software permit system
operation with limited programming ex-

perience. The 7854 is remotely con-
trollable over the GPIB.
MP 2101

Based on the Tektronix 7912HB Program-
mable Digitizer, the MP 2101 is a high-
speed, signal acquisition and transient
digitizing system. The 7912HB is remote-
ly controllable over the GPIB. It utilizes
the 4041.

MP 2201

Based on the Tektronix 7612D Program-
mable Digitizer, the MP 2201 is a complete
signal acquisition, waveform processing,
storage, and display system. The 7612D is
remotely controllable over the GPIB and
utilizes the 4041.

MP 1101

Based on the Tektronix 7912HB Program-
mable Digitizer, this compatible signal ac-
quisition and display package can be front-
panel controlled or completely programm-

ed via the GPIB Interface from any
suitable controller.
MP 1201

Based on the Tektronix 7612D Program-
mable Digitizer, this compatible signal ac-
quisition and display package can be front-
panel controlled or completely programm-
ed via the GPIB Interface from any
suitable controller.

MP 2701

Based on the Sony/Tektronix RTD710 Pro-
grammable Digitizer, the MP2701 is a com-
plete signal acquisition, waveform process-
ing, storage, and display system. The
RTD710 is remotely controllable over the
GPIB and utilizes the 4041 System
Controller.

MP 1701

Based on the Sony/Tektronix RTD710 Pro-
rammable Digitizer, this compatible signal

acquisition and display package can be

front-panel controlled or completely pro-

grammed via the GPIB interface from any

suitable controller.

AUDIO MEASUREMENTS
PACKAGE

MP 2902

The Audio Test Program Generation soft-
ware allows rapid development of an
automated audio measurement system,
even by nonprogrammers. Tests supported
include: total harmonic distortion vs fre-
quency, total harmonic distortion vs out-
put level, intermodulation distortion vs
level (SMPTE and CCIF), CCIF inter-
modulation distortion vs frequency, fre-
quency response, signal-to noise, level
(voltage and power), linearity, external
stimulus, and others.

OSCILLOSCOPE
MEASUREMENT PACKAGE

MP 2601

The MP 2601 couples the 4041 Controller with
the 2430/2430A Digital Oscilloscope for
simultaneous two-channel signal acquisition
with 150-MHz bandwidth. This portable
measurement package provides extensive signal
acquisition capabilities with signal analysis to
form a system directed at measurement

solutions.

INCOMING INSPECTION
TEST STATION

MP 2901

The MP 2901 addresses two of the most difficult
aspects of automating an operation-software
development and interfacing to the device
under test. The multifunction interface (MI
5010) allows easy data acquisition and/or con-
trol of the device under test by the 4041 System
Controller. The task of software development
is made rapid and easy. TEK EZTEST leads non-
programmers (via a set of menus) to translate
manual procedures into error-free, structured
BASIC code.

CURVE TRACERS

370 Programmable and 371 High Power

The 370/371 Curve Tracers are remotely con-
trollable via the GPIB for automated acquisition
of curve data. Characteristic curve data can be
sent in either direction over the bus. Front panel
controls, except for those intended for local use
only (such as Intensity), can be remotely set
with a controller (like the Tek 4041) or with an
IBM PC or compatible.

Recommended GPIB Cables

Part Number Description
012-1015-00 0.5 meter, single shield
012-0991-01 1 meter, double shield, low EMI
012-0991-00 2 meters, double shield, low EMI

012-0991-02 4 meters, double shield, low EMI
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SIGNAL ROUTING/DUT
INTERFACING

The Test System Interface (TSI) Family of
off-the-shelf components can be easily
configured to fit a majority of signal
switching and DUT interfacing needs. The
TSI can range in complexity from a main-
frame and a single switching assembly to
DUT interfacing and multiple card/module
switching configurations for up to 720
channels. Cards and modules are available
for switching signals ranging from
microvolts to 400 volts, from microamps
to 10 amps, and from dc to 18 GHz. Rack-
mounting and GPIB operation are both
standard features. The mainframe and
control assemblies have built-in in-
telligence to free the GPIB for other bus
activities.

MI 5010

Programmable Multifunction Interface
This TM 5000 Series plug-in interface ac-
commodates 3 front-panel plug-in cards.
The MX 5010 Multifunction Interface Ex-
tender provides space for three additional
cards. A total of six function cards can be
remotely controlled via the GPIB.

S1 5010

Programmable RF Scanner

This TM 5000 Series plug-in uses 16 RF
reed relays to interconnect 20 front-panel
BNC connectors in three possible com-
binations: four groups of four channels,
two groups of eight, or one group of 16.
Rise time for groups of four channels is ap-
proximately 1 ns. Used for scanning and
channel switching, this device is remote-
ly controllable over the GPIB.
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DM 5010

1360P/1360S

Programmable Signal Multiplexer

This microprocessor-based, programmable,
system instrument can be used to multi-
plex electrical signals. The switch matrix
includes four identical nine-pole coaxial
switches. Operational modes are determin-
ed by adjustable stmps Switch modes are
individual gangs of 1, 2, or 4. Multiples of
eight inputs can be multiplexed to one
output.

GENERAL-PURPOSE
INSTRUMENTS

AA 5001/SG 5010

Programmable Audio Test System

This system automatically performs
industry-standard tests, i.e., harmonic
distortion (IHF A202), imermudulation
distortion (SMPTE TH 22.51, DIN 45403,
IEC 268.3, IHF A202), flequenq response
(IHF A202), and noise/signal-to-noise ratio
(IHF A202) (“A” weighting filter complies
with ANSI spec S1.4 and IEC spec 179 for
sound level meters). Option 02 adds noise
measurements (CCIR 468-2 and DIN
45405). The SG 5010 also generates the
burst signal for dynamic headroom tests.

CG 5001

Programmable Calibration Generator
This microprocessor-based plug-in is an in-
tegral part of a controller-based system
used to calibrate/verify major scope para-
meters. Learn mode allows front-panel
control settings to be assimilated as pro-
gram data by the controller. All front-
panel settings are remotely controllable
via the GPIB.

DC 5009

Programmable Universal Counter/Timer
This dual-channel, microprocessor-based
plug-in provides frequency/period meas-
urement to 135 MHz. It features push-
button automatic trigger-level setting and
eight measurement functions. Arming in-
put permits measurement of selected
events within complex waveforms. Opt 01
adds an oven-controlled 10-MHz crystal
oscillator. Front-panel settings and fea-
tures are remotely controllable via GPIB.
DC 5010

Programmable Universal Counter/Timer
This dual-channel plug-in provides fre-
quency measurement to 350 MHz, period,
ratio, and event B during A. Trigger levels
are automatically set to optimum. Trigger
voltage setting is displayable. The DC 5010
has an automatic self-test feature, and is
remotely controllable over and fully pro-
grammable via GPIB.

DM 5010

Programmable Digital Multimeter

This remotely controllable plug-in meas-
ures dc and true RMS ac voltages/resis-
tances. A diode-test function tests semi-
conductor junctions while a low-voltage
ohms function allows in-circuit measure-
ments without turning on diode or tran-
sistor junctions. Math functions include
averaging (up to 19,999 readings), dB (ref
to 1 mW or to user-supplied constant),
comparison, offset, and scaling, or any
combination of these functions.
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FG 5010

Programmable Function Generator
This plug-in outputs sine, square, and
triangle waveforms. Pulses and ramps are
provided with variable symmetry in 1%
steps. Phase-lock mode automatically
locks to any input signal, 20 Hz to
20 MHz. DC offset voltage is program-
mable from 20 mV to 7.5 V. The FG 5010
can store ten front-panel setups to reduce
programming time. Fully programmable
via GPIB.

PS 5004

Programmable Precision Power Supply
This TM 5000 Series plug-in provides the
high-resolution voltages and currents
necessary for characterization of tran-
sistor; IC, and other semiconductor/hybrid
circuits and in operation of high-
performance strain gages and other
transducer systems. Its entire 0 to 20 V
output is covered with a coarse and fine
adjustment to provide rapid setability and
+0.5 mV resolution without changing
ranges. Output is available at the rear as
well as from the front-panel. Overall ac-
curacy is +0.01% +2 mV.

PS 5010

Programmable Triple Power Supply
This supply provides 3 concurrent out-
puts: two floating (0 to +32 V and 0 to
—-32 Vdc) and a logic level supply (4.5 to
5.5 V dc). Operation includes auto-
crossover with bus interrupt on
continuous-voltage or continuous-current
mode change. All three supplies may be
remotely controlled over the GPIB (front-
panel settings locked out). Overall ac-
curacy is +(0.5% +20 mV).

LOGIC ANALYZERS

DAS 9100 Series Digital Analysis System
A general-purpose, configurable, and
user-upgradable digital analysis system.
Available with black and white display
(9109 Option 06 mainframe), without
display (9119 ATE mainframe), or with
color display (9129 Option 06 mainframe).
All of the functions that can be accessed
from the DAS 9100 Series keyboard may
be controlled via GPIB. The I/O Option 06
supports GPIB data rates up to 200K
bytes per second as well as RS-232, serial
line printers, hard copy units and
master/slave operation.

IEEE STANDARD 488 COMPATIBLE

SYSTEM INSTRUMENTS

DAS 9200 Series Digital Analysis System
Options 1C and 2C

The DAS 9200 expands on all the best -
features of the DAS 9100 Series. All
operations are menu controlled via a
high-resolution color display. The DAS
9200 can be set up and controlled over
either RS-232 or GPIB interfaces.

1240/1241 Logic Analyzers

The 1240/1241 support all aspects of the
design task, including hardware analysis,
software analysis, and integration. For
hardware analysis, they offer up to 36
channels of 100-MHz acquisition with
6-ns glitch detection. Software analysis is
supported by up to 72 data channels at
sampling rates of 50 MHz synchronous or
asynchronous. A flexible clocking scheme
includes data demultiplexing on each ac-
quisition probe. Acquisition, triggering,
and display of two independent time
bases are tied together, so you can fully
monitor the interaction between hard-
ware and software.

PORTABLE SPECTRUM
ANALYZERS

2753P (100 Hz-1.8 GHz) 2756P (10 KHz-
325 GHz) 2754P (50 kHz-21 GHz) Pro-
grammable Spectrum Analyzers

These benchtop analyzers provide
laboratory performance combined with
ease of use and advanced signal-
processing intelligence. Marker keypad

functions include Peak Find, Right and
Left Next, Next Higher and Lower, Move
Right and Left “x"" dB, and Find Peak and
Center. All analyzers are completely GPIB
programmable for increased measure-
ment speed and repeatability. The 2753P
and 2756P feature built-in frequency
counters and macro recall menus. All four
analyzers have nonvolatile memory that
stores up to nine waveforms and ten
front-panel settings. Spectrum Analyzers
Systems software is an option allowing
operation with several popular
controllers.

492AP 50 kHz to 325 GHz Spectrum
Analyzer

This Spectrum Analyzer offers built-in
signal-processing intelligence. Marker in-

telligence provides hands-off conve-
nience for measuring the bandwidth of
filters, amplifiers, and other networks.
Menu-selectable signal processing enables
the analyzer to mark the peak of a main
lobe and the peaks of side lobes at the
touch of a button. These features and
many more are all controllable via the
GPIB for measurement repeatability.

495P 100-Hz to 1.8-GHz Spectrum
Analyzer

The 495P offers features essential for lab-
grade spectrum analysis in a light-weight
portable package. This spectrum analyzer
incorporates advanced intelligent
markers and signal-processing capabilities
all controllable via the GPIB. Option 05
provides a precision internal reference,
signal counter, external reference input,
and macro down-loadable programming
capabilities. Frequently used measure-
ment routines can be executed from the
analyzer’s nonvolatile memory.

494AP Programmable Spectrum
Analyzer

This 10-kHz to 325-GHz portable spec-
trum analyzer provides lab precision
measurement capability in hostile field
environments. Full control of the front
panel, waveform processing, and storage
are accessible via the GPIB. The 494P
features 10 Hz to 3 MHz resolution, macro
downloadable programming capabilities,
signal-processing intelligent markers, and
a built-in, precision frequency counter to
325 GHz.
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Application

!

CASE Tools
Analysis—TekCASE Analyst/
RF Tools

ode— Language Diected
Editors

=g

C Compilers )

o

Dug code at the C/Pascal source level —

Pascal LANDS
(Pascal Language
Development Syst

Mnemonic Disassemblers

ASIC
VLSI Verification

—— SOFTWARE SUMMARY

UTek, C, X windows

PLOT 10:
TekniCAD, CADDPORT, TekniCAP, TekPLOT, GSI,
PHIGS, STI. GKS, IGL, TCS

Product/Function |

“VLS! verification and analysis | Gate Array WorkSystem —
" N, >

Graphically specify RealTime system
requirements

C and Pascal language-sensitive editors C, Pascal

C Compilers for major microprocessors ’
(16, 32-bit)

Real Time Emulation for all major
microprocessors (8, 16, 32-bit)

Full Pascal Development Systems for 16, 32-bit
MICroprocessors

Disassembles data acquired from
microprocessor-based system

Links DAS 9100/9200 to host for device
verification and functional testing. 91DVS, 92DV

4330/4320 Workstations

Runs on/with

4330/4230 Family,
4320/4220 Family,
4310 Workstations

4310 Workstations
VAX, MicroVAX, IBM

Runs on/with

DEC VAX Family,
IBM PC

DEC VAX Family, IBM PC

DEC VAX Family, IBM PC

DEC VAX Family,
IBM PC

DEC VAX Family

DEC VAX Family

DAS 9100/DAS 9200
12401241

VAX 7000 Series/UNIX,
VAX and IBM PC
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Communication Products

Application

Product/Function

Language

Runs on/with

Automatic Video Measurement

Unattended monitoring of NTSC and/or PAL
video signals

Tek ANSWER BASIC

1980 ANSWER System

Spectrum Analysis S26RFO0—General RF Applications Software
RF Package Tek 4041 BASIC 490P/2750P Series, Tek 4041,
Microwave Measurements, Waveform Operations, Filter HP BASIC 30 HP9816, 9826, 9836, IBM
Millimeter-wave Tests, Utilities, Signal Search, Remote Access | IBM Advanced BASIC 2.1 PC/XT/AT
EMI Testing S26EMO0—EMI Prequalification Software IBM Compiled BASIC 2.0 490P/2750P Series with IBM
FCC/VDE Conducted and Radiated PC/XT/AT
MIL-STD-461B/462 Conducted and Radiated
Remote-Site Monitoring S26RM00 HosVOpemwr's Padeage IBM BASIC 490P/2750P Series
S26RMO01 Remote Site Packal
Monitor/Control Multiple Specm'n Analyzers
Instruments/Systems Products
Application Product/Function Language Runs on/with
Measurement Software s Al B :
Communication Utilities S42P101—7854/IBM PC Communication IBM Compiled BASIC IBM PC/XT/AT
and Control (COMMUTE)
PC Utility Software: IBM/MicroSoft IBM PC/XT/AT
S47P102—11400/IBM PC Compiled BASIC
S47P103—11300/IBM PC
Pulse Parameter Analysis Time and Amplitude Measurement Software:
S42H201—7D20/HP Series 200 HP BASIC HP-216, 226, 236, or 236C
S42H202—7854/HP Series 200 HP BASIC HP-216, 226, 236, or 236C
S42P201—7D20/IBM PC
062-7732-00 7D20/Tek 4041 BASIC Tek 4041, 4000 Series Terminal
Scientific Data Analysis S42P301—ASYST Scientific Software System/
: Graphics/Statistics/Analysis/GPIB Data ASYST 1BM PC/XTIAT or
Acquisition DOS 2.0/2.1/3.0/31

Signal Processing and Display
(SPD) Program Library

Library of over 190 different signal processing
and display programs for IBM PC/10Z210

Fast Fourier Transforms (FFTs), Pulse
Parameters, Correlation, Convolution Functions,
FIR Filters

Lattice C, IBM compiled
BASIC 1.0, menu mode

IBM PC/XT/AT

GPIB Instrumentation Interface] GURU |l IBM PC BASICA IBM PC (or PC compatible)
Measurement Systems Languages for Instrument Control, Signal SPS BASIC Micro/PDP-11
Acquisition, Waveform Processing and Graphics| 4041 BASIC 4041

Single-Shot Acquisition MS 3101—Waveform Acquisition, SPS BASIC Micro/PDP-11

to 750 MHz BW Signal Analysis Support for 7912HB with 7912HB
Single-Shot Acquisition MS 3201—Waveform Acquisition, SPS BASIC Micro/PDP-11

to a 200 MHz Sample Rate Signal Analysis Support for 7612D with 7612D
Single-Shot Acquisition MP 2101—Waveform Acquisition, 4041 BASIC 4041 with 7912HB
to 750 MHz BW Signal Analysis Support for 7912HB

Single-Shot Acquisition MP 2201—Waveform Acquisition, 4041 BASIC 4041 with 7612D
to a 200 MHz Sample Rate Signal Analysis Support for 7612HB

Acquisition to 14 GHz BW MP 2501—Waveform Acquisition, 4041 BASIC 4041 with 7854
with Sampling Plug-Ins for Signal Analysis Support for 7854 including

Repetitive Signals Sampling Applications and TDR

Single-Shot Acquisition to a MP 2601—Portable Measurement Package 4041 BASIC 4041 with 2430
100 MHz Sample Rate and providing Waveform Acquisition, Signal

150 MHz BW for Repetitive analysis for 2430

Signals

Single-Shot Acquisition to a MP 2701—Waveform Acquisition, Signal Analysis| 4041 BASIC 4041 with RTD 710
200 MHz Sample Rate with Support for RTD 710

100 MHz analog BW

General-Purpose Instrument TEK EZTEST 4041 BASIC 4041

Test Development Tool

Audio Test Development Tool | MP 2902—Tek Audio TPG 4041 BASIC 4041

Miscellaneous Waveform
Acquisition, Signal
Processing, etc.

Tekware™ Instrument Software Library

4041 BASIC, IBM BASIC,
Turbo Pascal,
and others

2220, 22301, 2430, 7D20,
7854, 370, 7612D, 7912HB,
RTD 710, and others*!

*1 Contact your local Sales Engineer.
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Tek’s world-class facilities and know-how
at your disposal.

We know that your systems can only be
as reliable as the components that go in-
to them. For that reason, we place a
premium on dependability. We produce
products that will keep you and your
customers satisfied and your service costs
down.

We take your design (or assist you with
design) and take the entire process
through manufacturing and shipment.
Quality control is assured, along with on-
time delivery and customer satisfaction.
We want to work with you and value you
as our customer.

Tek's special application components
now available for use in your latest pro-
duct design.

Now you can increase the productivity of
your design team by specifying custom
components designed and manufactured
by Tektronix. We've made them to our ex-
acting specifications and quality stan-
dards. You can depend on it. Contact one

of our plants directly. /
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Design, Manufacture, Test, Ship . . . We do it all!
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Circuit Board
Manufacturing

¢ Technology
¢ Quality
e Service

Tektronix Circuit Board manufacturing
offers you a competitive advantage in
bringing your high-technology products
to market and keeping them there.

TECHNOLOGY
High-Quality Multilayers—We specialize
in high-quality multilayers backed by a
Tektronix warranty.

Fine-Line Circuits—Our tight tolerances
and precise registration accuracy provide
high-quality fine-line circuits with track
widths of 0.006 inch and greater.
Hot-Air-Leveling—Our state-of-the-art
horizontal hot-air leveling system
eliminates process variability and ensures
component solderability.

Electrical Characteristics—We fabri-
cate and test circuitry with impedance
control tolerances to +3%. Consultation
is offered in proper lay up and material
selection for tightly toleranced 50 and 75
Q circuitry.

Laser Film Generation—We use cust-
omer supplied CAD and N.C. databases to
create tooling that provides ultimate
feature and registration accuracy and

maximum accuracy between laser
generated artwork and N.C. drill
programs.

Surface Mount—If you are ready to in-
corporate surface-mount technology in
your next product, we offer a wide range
of technology and support services from
design consultation to high-quality fine-
line or blind and buried via multilayers.

SERVICE

New Product Support—Design consulta-
tion, value engineering, and prototype
support are just some of the services pro-
vided by Tektronix Circuit Board
manufacturing, which can improve your
time-to-market and the cost effectiveness
of your design.

Delivery—Our delivery performance is
unequaled in the circuit board industry.
Ours is the first Class “A’ MRP-certified
circuit board plant in the world, an ac-
complishment that assures on-time
delivery to our customers.

CAPABILITIES

Number of Layers—2 to 10 plus.
Standard Material—FR-4, CEM-3.
Density—0.006 in. spacing; conductor
width: 0.006 in.
Finishes—Bright
leveled solder.
Soldermasks—Screened thermal-cured
epoxy, 0.003 and 0.004 in. Vacrel aqueous
dry film.

Standard Panel Sizes—12x18 in., 18x18
in, and 18x24 in.

Finished Board Thickness—Maximum
0.090 in, minimum 0.030 in.
Tooling—Computer-aided, laser-gener-
ated film.

Testing and Analysis—Complete in-
house electrical, metallurgical and
chemical testing.

Finished Hole Size—Minimum via 0.018
in.

Aspect Ratio—3:1 vias.

Annular Ring Over Drill Size—Circuit
pad: 0.005 radius; Clearance pad: 0.012
radius.

tin, gold, hot-air-
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FLEXIBLE CIRCUITS
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TEFLON CIRCUIT BOARDS

Flexible Circuits

* High Density
* High Reliability
¢ Versatile

Flexible circuits are solving increasingly
complex packaging needs required by
todays high-density, compact instruments
in the areas of digital interconnects, wire-
harness replacement, and specialty
applications.

’atented design techniques are used by
Tektronix to achieve controlled impe-
dance, low-capacitance electrical perfor-
mance. Flexible circuits simplify the in-
terconnection without sacrificing high
circuit density or reliability. UL recogni-
tion available for flexible circuits and
multi-layer flexible circuits with a flam-
mability classification of 94 V-O.
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Advantages of Tektronix Flexible
Circuit Manufacturing Processes
® Production fine-line capabilities
e Use of thin dielectrics
Proprietary strain relief for improved
mechanical reliability
Use of Teflon coversheets for in-
creased flexibility and ruggedness

We offer a full-service package from
design support through prototypes, to
production. We prefer to participate
early in the new product introduction to
achieve a product that meets or exceeds
the desired electromechanical properties,
and is economically manufacturable.

TYPICAL SPECIFICATIONS
Front to Back Registration— + 0.0005 in.
Smallest Line Width and Spacing—0.004 in.
Line Width Tolerance—0.0005 in.
Hole-to-Hole Distance—0.050 in.

Customer Support

Tektronix, Inc. P.O. Box 500, D.S. 38-330
Beaverton, OR 97077

(503) 627-2000

Teflon Circuit
Boards & Hypcon
Connectors

¢ Low Dielectric Constant

* Dimensional Stability

e Controlled Impedance Lines
* Close Tolerances

The utilization of higher frequencies ( > 1
GHz) in the field of communications and
data transmission has accented the need
for accurately-tuned transmission lines
and high-performance Hybrid Circuit
Connectors.

The low dielectric constant, dimensional
stability and close tolerance requirements
of these circuit designs make Teflon-based
substrates an essential material for circuit
board applications. Certified by UL for
recognized Teflon printed wiring boards,
flammability classification is 94 V-O.

TYPICAL SPECIFICATIONS
Operating Frequencies— > 10 GHz.
Dielectric Constant—2.17-10.6
Std. Dielectric Thickness—0.002-0.062 in.
Production Process Dimensions—
Multilayers Registered to: +0.0004 in.

Line Widths and Spacing to: 0.0004 in.
Line Width Tolerance to: +0.0005,
Line Width Tolerance to: +0.0005 in.
Front-to-Back Registration to: 0.0005.

Hypcon™ Connector
Hypcon is the trademark for a metalized
elastomer connector used by Tektronix to mate
hybrid circuits to PWB’s. Hypcon connectors
perform at frequencies greater than 10 GHz.
Contact spacing is from 0.01 inch on 0.03 inch
centers.

Customer Support

Flexible Circuits, Teflon

CBs and Hypcon Connectors

Tektronix, Inc. P.O. Box 500, D.S. 38-330
Beaverton, OR 97077

(503) 627-2000



Metal Products

* Tool and Design

* Manufacturing

¢ Quality Control

* Packaging/Shipping/JIT Delivery

Tektronix offers complete metal products
capabilities from Tool and Design through
manufacturing. Quality control is assured
and products are shipped to customer
satisfaction.

MANUFACTURING CAPABILITIES
Tool and Design—Full design and
documentation capabilities, with a tool
room equipped to build and maintain
most types of tooling.
Machining—Screw machines, sawing,
and CNC milling with machine-aligned
cellular processes.

Sheet Metal—Sanding, blanking, pierc-
ing, turret punching, shearing, forming,
grinding and buffing of various material
types including: aluminum, copper alloys,
brass, and stainless steel.
Programming—Full programming
capabilities are available for sheet metal
processes and machining.

Hardware Assembly—Includes riveting,
hardware insertion, spotwelding, gluing
and complete enclosure assemblies.
Finishing—Includes auto and hand
paint; (color matching lab). Etch, lacquer,
chromate, silk screening, and printing
with full nomenclature capabilities.
Packaging and Shipping—All items
packaged and shipped to customer
satisfaction.

Quality Control—All work areas are
fully equipped with the latest state-of-
the-art equipment and technology.

EQUIPMENT LIST
Quality Control—Programmable meas-
uring system by Brown & Sharpe (0.00025
in. obtainable measurements)
Programming—MEG 131 Graphic Ter-
minals coupled to VAX 11/780 system.
Production Machining
e CNC screw machines
e CNC milling
machine—horizontal/vertical
CNC bar and chucker
Automatic screw machines
Belt sanders
Vibratory finishers
NC drillers
Grinders
Saws
Sheet Metal
e Shears
® Punch presses, 0-300 ton
* Power brakes, 12-55 ton, automatic
back gauges
* Spotwelders, 30 kVA-250 kVA
e Heli-arc welders

METAL
PRODUCTS

Hardware Assembly

® Presses, 2-8 ton

® Auto-press nut machines

e Eyelet machines

* Riveters

¢ Insertion machines

® Cabinet latch machines

Finishing

e Chromate coat, to MIL-C-5541 (clear
& yellow)

* Automated etch line

e Ultrasonic clean

e Variety chemical baths

¢ Automated electrostatic paint line
(Ransberg Disc)

e Automatic silk-screen machines

* Automatic printing press

Tool/Die

e Jig bore

* EDM

* Grinding

e Lathes, mills and drills

Customer Support
Metal Products
Tektronix, Inc.

P.O. Box 500, D.S. 16-158
Beaverton, OR 97077
(503) 627-6000

FAX 627-4370
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Integrated Circuits

Bipolar Foundry Services:

* 6.5 GHz Bipolar Analog Processes
* QuickCustom™ ICs

® Full Custom ICs

Microlithography:

e Mask Design and Fabrication
Charge-Coupled Devices:

¢ Scientific Imagers

e Custom Components

Tektronix Integrated Circuits Operation
(ICO) is now marketing its formidable IC
design and fabrication capabilities to
those who have IC performance re-
quirements but limited resources.

Tek ICO has been supplying ICs with high
performance, superior quality, and pro-
ven reliability to Tektronix’ product divi-
sions since 1967. Our integrated circuits
continue to provide important techno-
logical and market advantages for many
state-of-the-art products. Our foundry
services for analog application-specific
designs are now available. In addition, a
limited number of specialty components
for high-performance applications are be-
ing offered on a contract basis.

Since we've developed advanced imagers
for high-resolution scientific imaging and
high-speed signal processing, we can
supply you with custom charge-coupled
devices (CCDs) for these applications. The
development of Tektronix high-perform-
ance components required development
of very sophisticated microlithography
and high-resolution, fine-quality, VLSI
mask-making services, which are also
available.

BIPOLAR ANALOG ICs
Two design methods are used to manufac-
ture custom analog ICs: QuickCustom and
full custom.
QuickCustom™
A semicustom design approach, Quick-
Custom™ helps reduce your develop-
ment time and cost. It consists of a series
of QuickChip™ design formats and easy-
to understand, time-saving design tools.
This abbreviated design method is becom-
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ing very popular with first-time IC design-
ers and seasoned IC design engineers.
QuickChips begin with a prefabricated
chip that has a basic “‘core’ array of tran-
sistors, capacitors, and resistors con-
figured for interconnection. Given this
impetus, the engineer simply determines
the custom interconnections for those cir-
cuit elements required including the
specification of laser-trimmable resistors
for precise analog applications. Once final
designs are determined and approved,
finished wafers can be delivered (typical-
ly) within three weeks or less.

This ‘‘designer-friendly” approach was
developed by Tektronix engineers who
have many years of analog expertise in IC
design. Their mastery of integrated
analog circuit design and demonstrated
experience have streamlined the design
process. Today ICO engineers are ready to
provide you with as much assistance as
you require. The “‘tools’” include a com-
plete guide enabling the first-time user to
complete a design with minimal one-on-
one coaching. We provide you with a
library of macro cells (QuickChip 4), and
SPICE models for the “‘core” IC that will

predict the performance of your design
and ensure that your QuickCustom circuit
works the first time.

We also include a grid-based layout
system that specifies where the custom
interconnects can be routed, and Quick-
Kic™ a graphic layout editor that makes
it easy for even the first-time designer to
digitize the layout.

Typical ICO-developed QuickChips are
shown in the adjacent photographs
(QuickChips 2, 3 and 4).

Full Custom

If higher performance or lower cost per
chip are your requirements, 1CO also of-
fers a total-custom-design approach. One
of our experienced applications engineers
will be assigned to work with you or your
team throughout the entire project.
Tektronix QuickChip 4 developed
CAD/CAE software will be used to assist
you through circuit analysis, simulation
and layout, greatly improving your con-
fidence in meeting design specifications
the first time. Typical delivery of finished
wafers is less than eight weeks from ap-
proval of design layout.

THE QuickChip FAMILY

Max V.. Capa- Bonding
NPNs*1 f to V. Resistors citors Chip Size Pads
QuickChip 2 142-524 65 GHz 32 V 2046 implanted <20 pF 1.98x2.49 mm 24-70
Family Thin Film, 10 or to 409x4.19 mm
50 /sq*?
QuickChip 3 168 2.4 GHz 95V 684 Implanted <16 pF 297x305 mm 28
Thin Film,
50 Q/sq*2
QuickChip 4 294 65 GHz 32V 1290 Implanted 32 49x49 mm 30A
<400 ps Thin Film, Program- (196 mils2) 36D
tm 50 Q/sq*? mable
<59 pF

*1 PNP transistors are also included in QuickChips 3 and 4. ThefT of PNPs is approximately 30 MHz, and
they are optimized for use as current sources (i.e., low collector capacitance).
*2 Laser trimmable
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QuickCustom and QuickChip are Tektronix trademarks.



Microlithography Products And

Design Services

Mask Design

From minimally supported system time to
full-device design, our microlithography
facilities are structured to meet your
mask design needs. Working from menu-
based design technology and grid-based
layouts, we provide QuickChip™ and
gate array designs plus full custom,
application-specific analog and digital ICs.
We use mask design tools to support
development of nonstandard products.
Routine efforts include designs for thick-
and thin-film hybrid circuits, multilayer
ceramic parts, waveguides, precision
mesh components, liquid-crystal and elec-
troluminescent panels, graticules, and
small chemically milled parts. Also, we
are used to accommodating unusual re-
quirements; we can handle yours.

Mask Fabrication

The same commitment to customers’
needs is evident in our support of mask
tooling. Our state-of-the-art facility can
meet all of your photomask needs. Class
10 clean room conditions are constantly
maintained in critical manufacturing
areas. Our technicians demonstrate the
expertise and versatility to support the
wide variety of work our Mask Design

group creates; from 10X reticles to 1X
VLSI wafer-scale integration masks. This
part of our facility includes both
G.C.A./DW. Mann optical systems and
Perkin-Elmer Electron-Beam equipment.
Our staff will work with you on an in-
dividual basis to determine which design
approach will meet your requirements
and still be economical.

Our present capability provides tooling
from 2% by 2% inch up to 7 by 7 inch
glass substrates with a variety of
thicknesses. We supply critical feature
control from millimeter to submicron
sizes, with position accuracy as small as
0.125 microns. Our claim of high-quality
products is backed by equipment such as
Leitz MPV-DC and Nikon MPA-2A
measurement systems. A Nikon CM-6
overlay comparator, Quantronix repair
station, and KLA and Cambridge mask in-
spection systems, ensure that we deliver
a superior product on time every time.

CHARGE-COUPLED DEVICES
Charge-coupled devices (CCDs) are MOS
integrated circuits that are essentially
sampled data, analog delay lines. Used in
such diverse applications as ultra-
sensitive imaging detectors, transversal
filters, tapped analog delay lines, and
high-speed samplers and memory buffers,
these inherently simple devices have pro-
ven to be powerful yet compact signal
processing components.

For more than three years the CCD group
at Tektronix has been developing a
specialized set of devices to incorporate
signal processing efficiency into Tektronix
instruments. In the process we have
developed one of the most advanced CCD
technologies in the industry. This
technology is available through a line of
CCD products and design services.

A

NICROLITHOGRAPHY PRODUCTS

DESIGN SERVICES

Tektronix has developed two families of
large pixel, array imagers with the CCD
processes. Designed for low noise, wide
dynamic range, high charge transfer ef-
ficiency, low dark current, and high sen-
sitivity, the scientific family consists of
the TK512M and the TK2048M devices.
They are normally used cooled and at low
scan rates. The TK2048M Imager shown
has 4.2 million picture elements, each of
which is approximately 50 times more
sensitive than high-speed photographic
film. The high-frame-rate family consists
of smaller arrays that run from 100
frames per second to 5,000 frames per se-
cond image rates. They are normally us-
ed at room termperature and high scan
rates, but still maintain comparatively
low noise, and wide dynamic range. Any
of the family is available in a mechanical-
ly stable, thinned, back-illuminated ver-
sion for higher quantum efficiency in the
visible range and extended response in
the ultraviolet wavelenghts.

Custom Devices

For custom designs our CALMA-based,
state-of-the-art CAD system, advanced
microlithography capability including
wafer-scale E-beam mask making and
three- or four-phase CCD processes make
it possible for you to design virtually any
type of signal-processing device. You can
specify nearly any format of serial-
parallel-serial CCD structures, optimized
either for high speed or wide dynamic
range, imaging or nonimaging. We also
provide design and fabrication support
for certain types of peripheral circuits in-
cluding wide-band preamplifiers, high-
speed clock drivers, correlated-double-
samplers, and timing/control logic.

If you've already completed a CCD
design, Tektronix ICO provides a com-
plete CCD foundry service to fabricate
your device(s).

For further information, call:
ICO Marketing

Tektronix, Inc.

P.O. Box 500, D.S. 59-420
Beaverton, OR 97077

(503) 627-2515
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Hybrid
Components

Tektronix HCO offers you its design and
manufacturing expertise for innovative,
precision custom hybrid components.
Thick-film, thin-film, multilayer ceramic,
and electro-optic technologies are
available.

Engineering Services

Our experienced engineering support
could begin at any phase of your design
development; from the implementation
of your design to working from your
“blackbox’ specifications.
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Prototyping

HCO’s prototype methods and process
flows are identical to those used in our
production facilities. When engineering is
ready to ‘“‘hand over” a design to
manufacturing, the transition is smooth,
efficient, and timely.

Manufacturing Capabilities

We operate with fully characterized
“systems’’ of compatible materials and
process.

The latest production improvement
methods are used here, including Just-In-
Time, Class ‘A"’ Materials Resource Plan-
ning, some clever ideas of our own, and
a well-defined New Product Introduction
system supported by complete, precise
documentation.

Test and Trim

Our test/trim development ensures pro-
ject quality by the generation of fixtures
and software for passive laser trimming,
functional hybrid testing, and functional
laser trimming with dynamic parameter
adjustments.

Thin-Film Hybrids

If your applications include microwave,
high-power, or precision circuitry, our
thin-film hybrids should be considered.
They offer small geometries for increased
circuit density and reduced parasitic

inductance and capacitance. Typical
limits of our capability are 20 um line
widths +1 um, laser-trimmed resistors of
up to +0.05%, ratio temperature coeffi-
cient of resistance of +5 ppm/°C, two
layers of conductors, and the ability to
braze Kovar heat sinks to devices.
Thick-Film Hybrids

For medium complexity, high resistor
count, or special time adjustment applica-
tions, thick-film circuits are a cost effec-
tive choice. We offer multilayer thick-
films, surface-mount assemblies, and

chip-and-wire assembly to achieve typical
densities of 25 components per square
inch. With careful design, they can be
used up to 2 GHz.

Multilayer Ceramics

The conductor features of MLC may be
as fine as 4-mil lines and 3-mil spaces.
These geometries provide high-density
circuit interconnect capabilities. In addi-
tion, ground planes can be used to isolate
high-frequency signal lines, and the
thickness of the dielectric layers can be
adjusted to provide a designed line
impedance.

By adding components in chip form to the
MLC surface layer, complete circuits can
be formed. Our processes have been used
to build rugged, high pincount VHSIC-
type chip carriers.
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From our modem MLC laboratories, we

offer you:

e VLSI/VHSIC packages with 264 pins
and more

* Integrated computer-aided design
and manufacturing

® 4-mil line and 3-mil space layouts

® 5-mil vias

* Shrinkage control consistently with
().5‘,‘11

¢ Fired tape flatness camber control
that exceeds industry standards by
at least 100%

Electro Optics

Tektronix is rapidly building a family of
electro-optics standard products for com-
munication applications. Consider, for
example . . .

Our standard product LDM 1301 is a
general-purpose, high-performance laser
diode module that is a direct plug-in
replacement for the 14-pin, dual-in-line,
industry-standard package. This laser is
ideally suited for either digital or analog
applications, and it features high-output
1300 nm single-mode emission through
either a fiber pigtail or an optical connec-
tor. The package includes a photodiode to
monitor back-facet emission and a preci-
sion thermistor to monitor and control
package temperature. It can be purchas-
ed with or without a thermal electric
cooler.

High coupling efficiency from the laser to
the fiber is created by using a proprietary
fiber lensing process. With this technique,
single-mode optical powers of 2 mW are
typically provided.

Our latest additions to the family of
electro-optic products are two polariza-
tion retaining single-mode 1300-nm laser
diode modules. These devices are ideal for
a wide variety of performance and en-
vironmental applications, including test
and measurement instruments, fiber
gyroscopes, R&D, military systems, and
optical sensors.

The LDM 1300PR is an exceptionally
small, rugged 8-pin DIP package with
complete functionality, including laser,
thermistor, and monitor diode, while its
companion polarized fiber module, the
LDM 1301PR, is a pin-compatible, in-
dustry standard, 14-pin DIP. Both

packages are hermetically sealed in an in-
ert environment containing neither epox-
ies nor organic compounds. This assures
a reliable, highly stable operating lifetime
for the products.

HYBRID
COMPONENTS OPERATION

Doing Business With Us

We would be pleased to discuss your
needs for custom or standard hybrid com-
ponents and to quote on your re-
quirements. We welcome visits to our
plant to consult with our design and pro-
duction staff and to tour our facilities.

Our Goal Is:

* 100% Quality

® On-Time Delivery

® Unsurpassed Service

For More Information Please Call:
Customer Support
(503) 627-4220

Or Write:

Customer Support

Hybrid Component Operations
DS 13-810

Tektronix, Inc.

P.O. Box 500

Beaverton, OR 97077
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Built on 36 years of experience in the
design and manufacture of advanced-
technology magnetic and electrostatic
CRTs

For the first time, Tektronix-proven quali-
ty, reliability, and performance are avail-
able for your CUSTOM CRT needs.

Ultra-High Resolution
® Photographic Imaging
® Medical/Diagnostics

* Workstations

High Brightness

e Avionic Color

e Color Shutters

e Air Traffic Control

Ruggedized

* Mobile Military

* Cockpit Displays

¢ [R Viewers

Hard Copy CRTs

* Fiber-Optic Faceplates
® Ceramic Funnels

e Various Phosphors

Avionics Color

Cathode-Ray Tubes

* High Resolution
¢ Sunlight Readable

Breakthrough mechanical design has
resulted in a family of high-quality
shadow-mask color display tubes equal-
ly adaptable to both raster-scan and
stroke-written modes of operation.

These daylight-bright high-resolution rug-
gedized CRTS are intended for aircraft
cockpit multipurpose color displays. All
tubes meet or exceed the emerging re-
quirements for EFIS display systems, in-
cluding MIL-STD-810C for shock and
vibration.

The Tektronix Avionics Display organiza-
tion will quote, upon request, design con-
siderations involving phosphor composi-
tion, tube size and shape, and complete
assemblies.

Customer Support
Avionic Displays
Tektronix, Inc.

P.O. Box 500, D.S. 48-255
Beaverton, Oregon 97077
(503) 627-6882

or 1-800-835-9433 ext 6868
Telex: 151754

TWX (910) 467-8708
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Monochrome

Cathode-Ray Tubes

High Brightness

Proprietary high-beam-current electron-
gun design and optimized phosphors pro-
vide a unique combination of brightness
and resolution. A brightness of 11,991
cd/m2 (3500fL) at 768 x 1024 pixel resolu-
tion is achievable in a 9-inch display.

A clam-shell yoke design and low grid-
drive capacitance provides low power
consumption and high deflection
sensitivity.

High-Resolution Direct View

Our unique electron gun design, dynamic
focus, and astigmatism correction
elements provide optimum resolution
over the whole screen.

Resulting spot sizes approach the resolv-
ing power of the human eye at a viewing
distance of 24 inches. Our patented low-
capacitance grid structures allow the
display designer to utilize this resolution
capability.

Ultra-High Resolution

Tektronix state-of -the-art capabilities in
phosphor formulation and deposition pro-
vides the low-blemish, high-uniformity
screens necessary for critical display
applications. Spectral output can be opti-
mized for photographic and other
requirements.

Our gun designs are capable of achieving
spot sizes of less than 0.001 inch in screen
sizes up to 9 inches. Internal correction

elements maintain a uniform spot size
over the entire screen.

Low Cost

An ultra-modern, high-volume CRT
manufacturing facility makes instrumen-
tation-type CRTS available at a low cost.
All CRTS feature quality, reliability, low
power and high performance with band-
width from dc to hundreds of megahertz
in display sizes to 7 inches.

Customer Support
Monochrome CRTS
Tektronix, Inc.

P.O. Box 500, D.S. 46-539
Beaverton, Oregon 97077
(503) 627-6868

or 1-800-835-9433 ext 6868
Telex: 151754

TWX (910) 467-8708

Hard Copy

Cathode-Ray Tubes

¢ Ceramic funnels provide light,
strong envelopes for optimum fiber
optic faceplate tubes for hard-copy
applications. These CRTs use high-
resolution, magnetic-deflection elec-
tron guns. CRTs with various
phosphors can be built for special
applications.

Customer Support

Hard Copy CRTS

Tektronix, Inc.

P.O. Box 500, D.S. 46-539
Beaverton, Oregon 97077
(503) 627-6868

or 1-800-835-9433 ext 6868
Telex: 151574

TWX (910) 467-8708



TekTouch™

Continuous Capacitive Touch Panel

¢ High Touch Resolution

* High Transmissivity

* Rugged and Reliable

* RS-232 or Parallel Interface

* UL Certified for Data Processing
(UL 478), Test and Measurement
(UL 1244), Medical, and Dental (UL
544), Vending (UL 22), and
Amusements (UL 51)

TekTouch™ Capabilities

TekTouch allows simple interactive com-
munication between an operator and an
electronic system. Versatility of the Tek-
Touch system provides easy access to even
the most complex data input requirements.
Soft keys can be defined up to 256 points
per axis. TekTouch electronics will com-
pute and transmit touch locations to the
host system. TekTouch links to your com-
puter through either RS-232C or parallel
interfaces.

The Technology

TekTouch consists of a thin, continuous,
transparent layer deposited on a glass
panel. The touched position is determin-
ed by measuring changes to a small ac
signal applied to the touch panel. Varia-
tions in the signal correspond to the touch
location.

TekTouch’s panel construction eliminates
many visual distortions commonly found
in other touch panels. Minimum parallax

error and the panel’s 85% transmissivity
allow excellent optical clarity.

TekTouch, engineered at Tektronix, pro-
vides a reliable, low-cost, data-entry
solution.

Installation

TekTouch conveniently mounts under the
present CRT/monitor bezel, requiring only
about 0.20 inch clearance. The controller
circuitry fits on a 4 by 6 inch circuit board
designed to mount directly inside the
monitor. A harness connecting the panel
and controller board is supplied.

Applications

Built to withstand environments such as
process control stations, automatic teller
machines, and public information kiosks,
TekTouch is also a valuable aid for many
test and measurement applications. Other
uses include:

® Menu selection

¢ Interactive graphics

* Programmable ‘soft keys' for display
front panel or as existing keyboard
extension

CHARACTERISTICS

Technology—Continuous capacitive,

Touch Resolution—Up to 256 points per axis
to panel edge.

Touch Accuracy—Standard error—nominally
1% of panel size.

Touch Sampling Rate—50 to 100 samples per
second.

Touch Response Time—20 msec, typical.
Transmissivity—85% at 400 to 700 nm (typi-
cal of antiglare-etched surface).

Size Range—9 to 20 inches (228 to 508 mm)
diagonal.

Active Touch Area—Within 0.75 inch (19.05
mm) of panel edges.

Input Volts—+5, +12, —12 Vdc.

Glass Thickness—0.125 inch (3.175 mm).
Panel Mounting Accommodations—Gasket
supplied with tabs, clips, or mounting tape as
appropriate.

Mating Interface (J1) Connector—Berg
66900-220 or equivalent.

Controller Board Mounting Accommo-
dations—Designed to mount with 15 inches
(381 mm) of TekTouch Panel.
Certifications—Standard: UL 1244, UL 478,
UL 544 (Professional). Optional: UL 544 (Pa-
tient care), UL 22 (Vending), UL 51
(Amusement).

COMMUNICATIONS FORMAT
RS-232C Interface—Selectable Baud Rate—
1200, 9600, 19200.

Transmission Code—Asynchronous ASCII,
selectable parity.

Data Structure—X,Y,Z; 8-bits binary or 7-bit
hex ASCII selectable.

PARALLEL INTERFACE
Transmission Code—Binary.
Data Structure—S8-bit data with strobe and
acknowledge lines.

DISPLAY DEVICES
OPERATION

OPERATING MODES

Data Transmission Modes—User selectable
through setting of DIP switches on circuit
board.

DATA FORMAT OPTIONS
Alternative data formats available. Please con-
sult Tektronix Display Devices Operation
Marketing & Sales for quotation and
availability.

ENVIRONMENTAL
Operating Temperature Range—0 to +70°C.
Storage Temperature Range— - 62 to +85°C.
Operating Humidity Range—Up to 95% at
556°C.
Moisture and Dust—Resistant to high humidi-
ty environments, moisture and dust: highly
resistant to the corrosive effects of beverage
spills, ete.
Altitude—Operating: Up to 15,000 ft (4.5 km).
Storage: Up to 50,000 ft (15 km).
Vibration—Operating: 0.025 in. (0.635 mm) p-
p, 10-55 Hz. Storage: 0.05 in. (1.27 mm) p-p,
10-55 Hz.
Shock—Operating: 50 g peak acceleration.
Storage: 100 g peak acceleration.

ORDERING INFORMATION

TekTouch™ —Standard OEM Product
Includes: Panel and controller board with
either RS-232-C and parallel interface.
Evaluation Kit

Includes: Panel, appropriate mounting
scheme, controller board, external power sup-
ply, controller board cable, external interface
cable (DB 15 to DB 25) and Technical Reference
Guide.

Customer Support
Tektronix, Inc.

Display Devices Operation
Marketing & Sales

MS 46-539

P.O. Box 500

Beaverton, Oregon 97077
(503) 627-6868

FAX (503) 627-2670

Panel Dimensions

Spherical Corner
Nominal Radius Height Width Radius Sample
Diagonal (inches) (inches) (inches) (inches) Monitors
9 240 6.4 84 0.75 IBM Portable PC
n
' 270 61 81 075  Compaq Il Portable PC
12 in 190 85 106 1:25 IBM 5151
IBM 5154
228 95 123 1.00 Zenith ZVM 135
13 in. NEC Multisync
240 94 123 1.12 IBM 5153
19 in 350 134 204 1.00 Mitsubishi 9920

37




HIGH RESOLUTION
DISPLAY MONITOR

TEK

GMA201

19 in. Monochrome Raster Display Monitor

¢ Ultra-High-Resolution Video for the
System Builder

¢ Bright, Stable, Noninterlaced 60 Hz
Refresh

® 200 MHz Video Amplifier Bandwidth

* ROM-Based Dynamic Focus

* Modular Construction for Easy Field
Service

Unparalleled Raster Scan Video
Performance

The GMA201 is an OEM product that is
well suited to system builders in the fields
of gray-scale imaging, CAD/CAM,
computer-aided publishing, document
retrieval, and related technical applica-
tions that require extremely high
performance.

Key features of the GMA201 monochrome
display include 1536 lines by 2048
horizontal addressable pixels, digitally-
adjusted focus, and astigmatism correc-
tion to provide a crisp, well-focused beam
at all points on the screen over the en-
tire range of gray-scale. A patented low-
capacitance gun structure provides small
uniform spot size and low power dissipa-
tion. A 60 Hz (75 Hz optional) noninter-
laced refresh rate, high-bandwidth
200-MHz amplifier and contrast enhance-
ment panel provide maximum image
fidelity. The ruggedly constructed
GMA201 complies with worldwide safe-
ty and emissions standards.

Products are designed for reliability with
a premium on dependability. Tektronix
features measurable value and extensive
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service support. Your local Tektronix
OEM representative will show you how
to profit from a partnership with us.

CHARACTERISTICS
DISPLAY

Addressable Area—267 x356 mm
(10.5x 14 in).
Addressable Resolution— <1536 lines x 2048
pixels at 60 Hz noninterlaced.
Aspect Ratio/Line—3:4 nominal.
CRT Orientation—Long axis horizontal.
Brightness—100 cd/m? (30 fL) with installed
62% contrast-enhancement filter.
Geometric Distortion—Incremental nonlin-
earity: +3% at 25°C. Positional Accuracy: +1%
of image height. Peak-To-Peak Line Variation:
+5%.
Spot Size—7.5 mils (0.19 mm) center screen

(maximum). 9.0 mils (0.23 mm) corners
(maximum).
Focus, Astigmatism—Dynamically con-

trolled, digitally adjusted using ROM look-up
table.

Phosphor Type—WW (P4).
Compliance—UL, FCC, VDE (with Option 23).

VIDEO AMPLIFIER
Bandwidth—Dc to 200 MHz (-3 dB)
Pulse Response—T} < 1.8 ns nominal.
Tf < 1.8 ns nominal.

VIDEO INPUT
Interface—Linear, dc coupled.
Impedance—50 Q.

Recommended Input Signal Rise and Fall
Time—=<1 ns.

Level—Black=0 V, white=+1.0 V.
Maximum Nondestructive Input—+5V, -2V,

SYNC INPUTS
Interface—TTL Compatible, falling-edge
triggered.

DISPLAY DEVICES
_ OPERATION

Horizontal Sync—93 kHz, +2%
standard (64 kHz or 78 kHz optional).
Vertical Sync—60 Hz standard (75 Hz
optional).
Vertical Retrace Time— <250 pus.
Horizontal Retrace Time— <2 ps.
AC POWER
Range—87 to 128 V, 174 to 256 V; 48 to 63 Hz.
Power Consumption—150 W maximum.
CONDITION INDICATORS

Scan fail. Low-voltage power supply. High-
voltage power supply.

PHYSICAL CHARACTERISTICS

Dimensions mm in.
Width 447 176
Height 389 153
Depth 485 191
Weight = kg Ib
Net 250 550

ORDERING INFORMATION

GMAZ201 Monochrome Raster Display
Monitor $3,825
OPTIONS

Option 23*! —Cabinetry and CRT

Bezel. + $870
Option 30—64 kHz Horizontal Sync. NC
Option 32—78 kHz Horizontal Sync. NC
Option 38—75 Hz Vertical Sync. NC

INTERNATIONAL POWER PLUG OPTIONS
Option Al—Universal Euro 220 V, 50 Hz.
Option A2—UK 240 V, 50 Hz.

Option A3—Australian 240 V, 50 Hz.
Option A4—North American 240 V, 60 Hz.
Option A5—Switzerland 220 V, 50 Hz.

*1 Option 23 includes a standard North
American 115 V power plug. Option 23 is
required to order AI-A5 power plugs.

OPTIONAL ACCESSORIES
Service manual (070-5079-00).

For further information, contact:
Tektronix, Inc.

P.O. Box 500, MS 46-539
Beaverton, Oregon 97077

or call: 503-627-6868

(800) 835-9433, ext. 6868

TWX: 910-467-8708

TLX: 151754

FAX: 503-627-2670



DISPLAY DEVICES
OPERATION

TEK

GMA202

19 in. Monochrome Raster Display Monitor

* Ultra-High Addressability and Visual
Resolution

e Maximum Picture Fidelity

* 1536x2048 Pixels/Line

* Page Format

The GMA202, is an addition to
Tektronix’ OEM display products, a
family that provides unparalleled
raster scan video performance. The
GMA202 is especially suited to systems in
the fields of medical imaging, military
reconnaissance, architectural CAD,
computer-aided publishing, document
retrieval, and other similar technical ap-
plications that require gray scaling or
detailed images. The high dynamic range
of the GMA202 easily supports 8 bits of
gray scale.

The GMA202 makes the benefits of high-
resolution video available to the system
builder. Key features include a bright,
stable, flicker-free display with up to 1536
horizontal by 2048 vertical viewable pix-
els, and a well-focused beam at all points
on the screen. A high-bandwidth 200
MHz amplifier affords maximum image
fidelity while digitally-adjsted focus and
astigmatism tracking provide crisp, stable
displays, even in the corners. To improve
viewability, a variety of contrast-
enhancement filters (bonded to the CRT
faceplate) are available.

The CRT for this monitor was developed
at Tektronix' Component Design facility.
Specifications include small uniform spot
size, rugged construction, and low power
dissipation. A patented low-capacitance
gun structure is used to meet these
specifications. The GMA202 can operate
without fans or complex cooling techni-
ques, yet provide users with a very high-
resolution, reliable display at nominal
cost.

CHARACTERISTICS
CRT CHARACTERISTICS

Addressable Area—267 by 356 mm
(10.5x14 in).
Addressable Resolution—1536 H x 1536 V
pixels @60 Hz (1536 H x 2048 V pixels
available in late 1987)
Aspect Ratio—3:4 (Long axis vertical)
Spot Size (shrinking raster)—7.5 mils
(0.19 mm) center screen 9.0 mils (0.23 mm) cor-
ners (maximum)
Brightness—100 cd/m? (30fL) with installed
62% contrast filter
Phosphor—WW (P4) phosphor
Focus—Dynamically controlled, digitally
adjusted.
Astigmatism—Dynamically controlled,
digitally adjusted.
Geometric Distortion—Incremental non-
linearity: +3% @25°C. Positional accuracy:
+1% of image height. Peak-to-peak line varia-
tion: +5%

ELECTRICAL CHARACTERISTICS
Video Amplifier—Bandwidth: 0 to 200 MHz
nominal. Pulse Response: Ty <1.8 ns nominal.
Tf=<1.8 ns nominal. Recommended input signal
rise and fall time: <1 ns.

Video Input—Interface: Linear ac coupled, dc
restored with black referenced to blank level
or back porch. Impedance: 75 Q. Level:
Black =negative; White=0.7 V above black.
Max non-destructive inputs: +3 V

Sync Inputs—Interface: TTL compatible, fall-
ing edge triggered. Horizontal sync: Freq-
uency =94 kHz (64 to 93 kHz available; 94 to
126 kHz available 4th quarter 87). Vertical
sync: Frequency =50 or 60 +3 Hz; 50 to 120
Hz interlaced or non-interlaced available).
Pulse width: =1 us. Vertical retrace time: <250
ws. Horizontal retrace time: <2 pus.

Power Requirements—I150 watts maximum
(convection cooling). Input voltage selected by
voltage range switch. Range: 87 to 128 volts,
174 to 256 volts, 48 to 63 Hz.

Condition Indicators—Scan fail indicator.
Low-voltage power supply indicator. High-
voltage power supply indicator.

HIGH RESOLUTION
DISPLAY MONITOR

ENVIRONMENTAL CHARACTERISTICS
Shock—Nonoperating: 20 g's, %4 sine, 11 ms
duration.

Vibration—Nonoperating: 15 minutes along
each major axis. Displacement of 0.015 in. with
frequency varied from 10 to 40 to 10 Hz.
Temperature Range—Operating: 0 to 55°C
Nonoperating: —40 to +60°C.
Humidity—Operating to 95% relative humidi-
ty (non-condensing)
Altitude—Nonoperating: 15 Km (50,000 ft).
Operating: 4.5 Km (15,000 ft).

Safety Certification—UL 114/478, CSA 154,
IEC 380/435, DHHS 21 CFR, Subch. J, parts
1020 and 1030. UL544 information available
upon request.

PHYSICAL CHARACTERISTICS

Dimensions mm in.
Height 4985 19.625
Width: 3556 14.000
Depth: 5029 19.800
Weight = kg Ib
Net 25 55

ORDERING INFORMATION

GMA202 Monochrome Raster
Display Monitor $3,825
OPTIONS
Option 01—WB (P45) Phosphor with 30% con-
trast enhancement filter. +8100
Option Bl—Includes service manual. + 575
INTERNATIONAL POWER PLUG OPTIONS
Option Al—Universal Euro 220 V, 50 Hz
Option A2—UK 240 V, 50 Hz
Option A3—Australian 240 V, 50 Hz
Option A4—North American 240 V, 60 Hz
Option A5—Switzerland 220 V, 50 Hz

For further information, contact:
Tektronix, Inc.

P.O. Box 500, MS 46-539

Beaverton, Oregon 97077

or call: (503) 627-6868

(800) 835-9433, ext 6868

TWX: 910-467-8708

TLX: 161754

FAX: 503-627-2670
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600

Series Monitors

* General-Purpose, Economical XY
Displays to Very High-Resolution X-Y
and Raster Displays for Critical
Applications

606B

Monitor

¢ Very High-Resolution XY Display for
Applications Requiring the Most
Critically Sharp Photographs and
Displays

The critically sharp and detailed imaging
provided by the 606B is particularly well
suited for photographic recording ap-
plications in medical gamma camera
systems and multi-imaging systems. It can
also provide superior imaging in such ap-
plications as electron microscopy, and
radiation and thermal scanning systems.
When image stability, gray-scale perfor-
mance, and brightness uniformity are
critical to the quality of measurement or
the accuracy of a medical diagnosis, you
need the consistent performance and
high reliability of the 606B Monitor.

608

Monitor

* High Resolution with Ambient-Light
Viewing

* Expansion-Mesh-Halo Suppression

¢ Excellent Gray Scale

¢ High Brightness

The 608 is a high-quality directed-beam
viewing monitor. It is extremely well
suited for high-peformance display ap-
plications, such as medical and military
imaging and electronic instrumentation.
The 608’s high usable brightness of up to
240 cd/m2 (70 fL), 0.26 mm (10-mil) spot
size, and a large 9.8 x12.2 cm screen all
combine to give you optimum viewing
capability. The 608 produces detailed
displays that are easy to read in high am-
bient light. The crisp high-brightness im-
age also yields high-quality photographs
when an appropriate camera is utilized.
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620 Option 23

620

606 Option 06 Monitor

e General-Purpose, Economical, XY
Waveform Display

The 620 can be used in demanding ap-
plications requiring an economical, solid-
ly performing X-Y waveform display. Elec-
tronic instrumentation applications in-
clude pulse height, network, spectrum,
logic and signal analyzers, and digitizers.
The 620 can also be used in mechanical
measurement instruments for vibration
tests and NDT. In the medical field it can
be used for A-mode imaging. The 620 of-
fers a spot size of 0.38 mm (15 mils), a
10 x12 em screen, and usable brightness
up to 100 cd/m? (30 fL).

e e o i e ey

608 Option 23

KEY SPECIFICATIONS FOR X-Y DISPLAYS

606B 608 620
Spot Size"! 0.08 mm (3.1 mils) 0.26 mm (10 mils) <15 mil <25 mil at
max drive
Display Size 8x10 cm 98x12.2 cm 10x12 cm
Acceleration Potential 55 kV 225 kV 120 kV
Bandwidth, XY*2 >3 MHz >5 MHz >2 MHz
Bandwidth, Z*2 5 MHz =10 MHz >5 MHz
Rise Time <35 ns <35 ns
Input R and C, XY*3 1 MQ +1% or 50Q 1 MQ=< 1 MQ<
<47 pF <60 pF <47 pF
Input R and C, Z*3 1 Mor5MQ 1 MQ <60 pF 1 MQ, <47 pF
XY Phase Difference 1°to = 500 kHz =<1°to 1.5 MHz <1° dc to 500 kHz
Recommended Source
Impedance, X Y and Z <10 k@ in 1MQ pos. <10 kQ <10 kQ
Temperature Range 0to 50°C Oto +50°C 0to +50°C
Power Requirements*4 75 W 61 W See footnote*4
Included Accessories Lined external Lined external
implosion shield implosion shield
(graticule) for (graticule) for
adjustment purposes. adjustment purposes
Recommended C-30BP, C-5C Opt .01, C-5C Opt. 01, C-5C, C5-C Opt 01
Cameras C-7 Opt. 01 C-7 Opt. 01 C-7 Opt. 01
C-59A
"1 Measured at 0.5 pA, except for the 606A, measured at 0.1 pA.
*2 Full spec would read: de to . . .” appropriate figure.

*3 Y means “paralleled by less than’.

*4 Line-voltage selector allows operation from 100, 110, 120, 200, 220, and 240 V ( +10® on
each range). 48 to 440 Hz (except the 624 which excludes 220 V). Number given shows watt
max at nominal line voltage. The 620’s power requirements are 90 to 132 V ac; 48 to 440
Hz, 22 W max, 0.2 A at 120 V ac, 60 Hz.



DISPLAY
PRODUCTS

1E

HIGH RESOLUTION
__ DISPLAY MONITORS

634/634LC ORDERING INFORMATION
Monitors 606B Monitor*! 84,925
High-Resolution Video Display for Critical ggg ﬂ”ﬂ;{"::: ::9‘:::

i " . (0) 0 Sh,
Appl (1400 Lines, Shrinking Raster) 634 Monitor*! $3,610
The 634 raster-scan monitor delivers ex- 634LC Monitor*! $2,510
tremely high quality video images for both Recommended Cameras—
viewing and photography. Applications in- g";’g'A(’p‘"’“ 01, C-7 Option 01,
clude medical diagnostic imaging, military -
infrared imaging, and automated test *! Without handle feet or covers.
systems. The 634 has been specifically
designed to.dellver the superior perfor- KEY SPECIFICATIONS
mance required to meet those demands.

‘ . : ; 634" 634 Option 01
The 634LC offers an economical version Video Display 634LC 634LC Option 01
of the raster-can 634. The power supply Size (0 3 ) 912
and user controls have been deleted. The 2iSPlay Size (flat screen) e R oy
Resolution* ! At least 1100 line 650 line

user needs to furnish dc input power
(+23, —22, +9 V unregulated). All con-
trols are accessible via pin connectors at
the rear of the monitor.

=<0.5% within 9 cm circle.
<1% in corners. For Option 01: 1%
within 90 mm circle, 2% at corners

Position Accuracy/Nonlinearity

X Brightness 515 cd/m2 (150 fL) max
For further information, contact: Briaht N m " Tocs th o
'I‘ektronix‘ Inc. rigntness, Nonuniformity ess than + 0} .
P.O. Box 500, MS 46-539 Bandwidth 1410 Hz std. (20 MHz video

Beaverton, Oregon 97077 bandwidth available as Option 14.)

or call: 503-627-6868
(800) 835-9433, ext. 6868
TWX: 910-467-8708

TLX: 151754

FAX: 503-627-2670

*I Merged raster lines.
*2 Standard 63% accepts the lineffield rate of 625/50. Discrete line rates of 675/60 through 1083/60
can be accommodated using Option 15. Option 15 is factory calibrated at 1029/60.

606B 608 620 634 634LC Description Price
Option 01 ~ v Internal Graticule NC
Option 01 v Resolution of 800 Line Nominal, 650 Worst Case $150
Option 01 v Resolution of 800 Line Nominal, 650 Worst Case $155
Option 06 v UL 544 (Includes Handles, Feet and Covers) +$100
Option 06 v UL 544 (Includes Handles, Feet and Covers) +$105
Option 06 v UL 544 (Includes Handles, Feet and Covers) +$125
Option 07 v Screwdriver Front Panel Controls +$30
Option 09 v v v v UL 544 Component Recognized N(
Option 10 v v 25-Pin Remote Program Connector +$55
Option 12 v v GM (P7) Phosphor with Internal Graticule +$65
Option 13 v Reverse Video $8E
Option 14 v 20 MHz Video Amplifier
Option 15 v Variable Line Rates
Option 15 v Variable Line Rates + 20 MHz Video Amplifier
Option 16 v 25-Pin Video Input
Option 20 v AC Delete

(631)" !
Option 21 v Full Differential Inputs +$60
Option 22 v Extended Gain Range +$45
Option 23 v v Handle, Feet and Covers +$110
(28" (6.2831)" "

Option 24 v Linearized Z-axis
Option 25 v TTL Blanking
Option 25 v TTL Blanking
Option 28 v v v Covers Only

(6)" 1 (23)" 1 (6,2331)" 1
Option 29 v Metal Bezel +$70
Option 31 v Delete all Rear BNC's, DC Power Connector

and AC Power Supply and Switch -$25

Option 76 v v GM (P7) Phosphor +$65

* 1 Not available with these options.
Special pricing terms and conditions are available to qualified OEMs. Contact your local Tektronix representative for complete information.
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TEK

DISPLAY TECHNOLOGY

Tektronix 4330 Graphics Workstations provide 3D shaded surface and wireframe modeling systems.

TEK MEANS . ..
GETTING THE PICTURE
with color enhancement, the power of
intelligence, system integration, soft-
ware, and more . . .

Display Technology—An Integral Part of
Our Business

For over forty years, Tektronix has de-
signed and manufactured advanced elec-
tronic products, starting with cathode-ray
oscilloscopes. Our innovative design ef-
forts developed features such as the flat-
faced CRT, the direct-view storage tube
(DVST), the high-resolution liquid-crystal-
shutter display, and the microchannel-
plate CRT. The latter is incorporated in
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our 7104 “Gigahertz’ oscilloscope, which
remains unapproached in bandwidth and
performance after six years in the
marketplace, and in the 11302, R7103,
and 2467 oscilloscopes.

We're the Leader

We placed affordable graphics in the
hands of engineers and scientists in 1971,
using our experience in DVST design (in
lieu of the then high cost of computer
memory). Our PLOT 10® software early
on became the de facto standard. Today,
Tek PLOT 10 is installed on more com-
puters than any other graphics utility
library in the world. Our up-to-date
graphics line covers a broad spectrum of
needs.

Color aids in differentiating dense
graphics. Displays with default color
tables (and color interfaces to modify
colors to your specific application)
eliminate viewability problems. Our
Imaging Research Lab is developing stan-
dards based on human perception and
reaction to color.

Meeting Expanding Customer Needs
Our products are developed to fill your
needs. Tek continues as an industry
leader for product-line breadth, range of
price/performance options, and service
support. Tek innovation, reliability, and
flexibility are built into all our products,
which continue to set standards around
the world.



TEK

Our Products Have a Lot to Display
Computer graphics is no longer con-
strained to simply drawing pictures or
plotting data, but is emerging as an effec
tive, efficient human interface to
computers.

The high-quality graphics capabilities
that were made available to an extensive
line of host-based graphics terminals are
now available in our powerful intelligent
workstations. Tedious manual digitization
of engineering drawings is eliminated
with a Tek graphics input workstation.
Also, Tek color copiers produce hard copy
with resolutions that exceed terminal
resolution. Our expanded artificial-
intelligence family increases productivi-
ty in many areas of research and develop-
ment, including expert systems, natural
languages, and automatic programming.
Our color terminals enhance operation in
a number of areas, such as single-key-
stroke access to the powerful TNIX
operating system and Tek's microcom-
puter design tools where soft keys
simplify command entry and minimize
keystrokes. A choice of color terminals is
also offered for our acquisition/process-
ing measurement systems. Some of our
newest spectrum analyzers even provide
a CRT display of operator ‘“‘helps,’’ in a
choice of plain English, plus optional
French, German, or Spanish. This year,
again, we have a lot to display.

Color Perception

The physiological fact behind color’s con-
tinued success in displays is that the brain
has two separate channels for processing
visual information: one chromatic, the
other achromatic. In many instances, data
from both processing channels is used to
interpret an image. An achromatic display
deprives the operator of one entire visual
data channel. Without this chromatic
data flow, the brain’s processing power is
reduced, especially when interpreting
complex visual information. The use of
color substantially improves the readabili-
ty of electronic-instrument displays.
Color is particularly beneficial when
viewing a complex display with high in-
formation density.

First, color can be used to organize infor-
mation into logical groupings. High-pri-
ority items can be coded one color, and
low-priority items another.

Second, color can be used to locate infor-
mation. This technique is especially
useful when small but important items
might be visually lost in a mass of other
information.

Third, color can attract attention. Finding
a single element in a complex array is

Tektronix PLOT 10® TekniCAD™,

easy when a color difference exists. A
specific color can be associated with a
particular class of events, such as red for
warning or yellow for critical informa-
tion. Color also allows a single instrument
to function in different modes with a par-
ticular color unambiguously signaling the
mode.

Fourth, color definitely has a high
aesthetic appeal that reduces the
monotony of prolonged display viewing.
Although only subjective reports substan-
tiate this aspect, color appears to
enhance productivity by reducing
boredom and fatigue.

Ergonomics of Color

Through technical improvements and
cost reductions, color has now become a
potentially powerful tool for improving
the instrument/user interface. Yet, the
misuse of color can make the interface
more difficult instead of easier. Not all
systems benefit from color.

Color is a product of human perception,
the result of the eye reacting to ‘‘visible™
wavelengths of electromagnetic radia-
tion. The optical and sensory mechanics
of the eye give color its three basic
qualities:

Hue, which identifies the color in relation
to other colors in the spectrum, such as
red, yellow, green, etc.

Plot 18 TekniCRD

Saturation, which defines the “‘purity”
of color. As spectral colors become less
pure, they appear more gray or white.

Lightness, which refers to the relative
strength of the light coming from the
color, as perceived by the observer.

As the wavelengths of visible light
change, the eye perceives a changing hue
that produces the familiar spectral colors,
ranging from deep red through yellow,
green, and blue to purple. At any given
wavelength, a “‘pure’ color is produced
that yields maximum saturation. Pure
colors can be desaturated by increasing
lightness until the color is “‘washed out.”
Color distribution and saturation play an
important part in color perception. Colors
widely separated in the spectrum, such
as red and green, are much easier to
discriminate than neighboring colors.
Also, “‘grayish’ colors of low saturation
become difficult to separate. On the other
hand, highly saturated colors that are also
widely separated in hue require the eye
to refocus, which can be a source of
fatigue. Another important consideration
is that the eye’s foveal region, which
yields maximum visual resolution, is
essentially “‘blind” to the color blue, mak-
ing blue a poor choice for presenting
detailed information.

PLOT 10 is a registered trademark of
Tektronix, Inc. TekniCAD is a trademark of

Tektronix, Inc.
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Color Display Technology

The CRT is the most important factor in
determining the characteristics of a col-
or display. Tektronix color-display tech-
nology produces three basic types of
CRTS: the shadow-mask CRT, the liquid-
crystal (LC) CRT System, and the direct
view storage tube (DVST) with color write
through (CWT). The choice of CRT and
display system is determined by the user’s
needs and application. For any particular
color-display application, the user is con-
cerned with image quality and informa-
tion-handling capability relative to that
application.

SHADOW-MASK CRT
The shadow-mask CRT is the most com-
monly used type of CRT for color displays.
In fact, the shadow-mask CRT is the type
used for home television and for televi-
sion-studio picture monitors. Usually,
three electron guns are used to address
three primary color phosphor dots or
stripes. The dots are spaced close enough
so they appear as one. Colors other than
the three primary colors result from pro-
portional mixtures of the individual dots.
A shadow mask is used to make sure that
each beam addresses only its assigned col-
or dot. The beams from the red, green,
and blue guns must pass through the
mask openings at the proper angles to
strike their corresponding phosphor dots.
The three beams are deflected together
over the phosphor screen in a raster
pattern.
High-Resolution Displays
One of the most important factors in the
recent evolution of computer graphics
has been the emergence of high-resolu-
tion, low-cost raster displays. We've over-
come the problem of CRT flicker with
60-Hz noninterlaced monitors. Raster
technology is pushing the limits of human
perception.
In other systems (e.g., home television), an
interlaced raster is used. An interlaced
display scans every other line in the first
pass from top to bottom, then returns to
the top and scans the intermediate lines in
the next pass. A color image is drawn on
the screen by the display system, which
determines when each of the three elec-
tron guns receives current, and how much,
and thereby how much of each color is pro-
duced at each point (pixel) on the screen.
When a shadow-mask CRT is used in
graphics applications, a bit-map memory
is used to store the image. The pixel in-
formation from the bit map is read out to
the three electron guns synchronized
with the raster pattern of the beams. To
produce an image on the CRT screen, the
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desired vectors and other shapes must
first be converted into the proper pixels
in the bit map using a scan-conversion
process. Algorithms are used to code the
various shapes into several digital bits,
which represent the brightness desired at
each pixel location on the screen.
Information in the bit map must be read
out repeatedly to the CRT at a rate suffi-
ciently fast to avoid flicker. Therefore, the
time required to change images on the
screen is determined by how fast the
scan-conversion process can reload the bit
map. The larger the bit map, the slower
the reloading process; thus, raster images
with a large number of pixels must trade
off speed of interaction. As the number
of pixels increases, so does the rate at
which information is clocked out of the
bit map. The deflection speed of the CRT
beam and the bandwidth of the CRT
video amplifier must increase according-
ly. Deflection speed and video amplifier
bandwidth ultimately limit the number of
pixels possible.

LIQUID-CRYSTAL

COLOR DISPLAY
A method of producing color displays
without shadow masks, color-dot phos-
phors, or any of the other usual tech-
niques has been developed by Tektronix.
Based on a combination of liquid-crystal
and cathode-ray-tube technologies, this
LC/CRT system combines a black and
white or “‘monochrome’” CRT and a

liquid-crystal “‘color shutter’ to produce
a very-high-resolution, field-sequential
color display. Functioning as a color shut-
ter, this very fast switching device fits in
front of the CRT face, thus making it prac-
tical to build high-resolution color
displays into oscilloscopes and other
display instruments. Because no shadow
mask or patterned phosphors are used,
the resolution can be as high as any
monochrome CRT. This feature is a par-
ticular advantage in small display sizes
where high-resolution color has not been
practical before.

The “monochrome’ CRT employed has a
simple phosphor with two separate
emission peaks in the orange and blue-
green areas. The phosphor does not re-
quire any special process steps. However,
the true ‘'state-of-the-art’” advance
represented by the color shutter is the
liquid-crystal shutter itself, which pro-
vides a three-color display (orange, blue-
green, and neutral) of excellent crispness,
detail, and color purity. On the 1241 Logic
Analyzer, the LC shutter is basically a
sandwich consisting of a color polarizer,
a variable-retardation liquid-crystal cell,
and a linear polarizer. The LC shutter con-
sists of two glass plates coated with in-
dium tin oxide for the transparent con-
ductor, a thin layer of silicon dioxide for
an insulator, and a special “alignment”
layer that causes the director (essentially
the major axis of the liquid crystal) to tilt
in the same direction on both surfaces.

ANSYS 4.3

HIDDEN

WIND=2
XU=3,3
YV=,55
2VU=1.2
DIST=3.96

HIDDEN

High-resolution graphics to fit today’s and tomorrow’s needs. The Tektronix 4330 3D Graphics
Workstations offer capabilities from 2D and 3D wireframe to 3D shaded surfaces. Swanson

Ansys software is used here.
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Field-Sequential System

Previous efforts to produce a field-se-
quential system have suffered from the
lack of a suitably fast color shutter.
Earlier attempts at fabricating LC color
shutters have used simple twisted
nematic (liquid crystal) devices or dual-
frequency nematic devices. The simple
LC devices generally have relaxation
times (essentially the time to switch from
one polarization state to another) that are
much longer than several milliseconds
and are not suitable for fast switching ap-
plications. Flicker-free operation of a se-
quential two-primary-color display re-
quires field rates of 120 Hz, for example,
which in turn requires LC shutters
capable of millisecond transition times for
both the on and off states. Dual-
frequency devices can have sufficiently
fast response but require the use of
drivers that must deliver a high-fre-
quency signal into a large capacitive load.
Employing a field-sequential system with
displays having cells switched at a single
frequency overcomes the need for high-
voltage switching, a drawback of the dual-
frequency cell approach. Typical dual-
frequency cells are turned on with a low-
frequency burst and turned off with a
high-frequency signal, while the variable
retardation cell’s elements are controlled
by a single frequency. As a result, the driv-
ing waveforms are simpler and the driver’s
power requirements are less.

In any one field, the information written
on the screen appears only in the color
selected by the LC shutter. The field-
sequential system can provide all possible
mixtures of the two primary colors con-
tained in the phosphor. Each color or in-
formation field is displayed at a 60-Hz
repetition rate.

The PI Cell

The variable-retardation cell (called a pi
cell) is sandwiched between a set of red
and green color polarizers and a linear
polarizer at the output. The latter’s axis
is tilted 45 ° with respect to the polarizers.
The color polarizer orthogonally polarizes
the orange and blue-green components of
the CRT’s emission, and the pi cell is used
to sequentially rotate the polarized
orange and blue-green information into
the transmission axis of the linear
polarizer. Rotation of the orange and blue-
green information is performed in syn-
chronization with the fields of the se-
quentially addressed CRT. Alternate
fields, viewed through different color
polarizing filters, are integrated by the
eye to give color images. By varying the
z-axis modulation, the full range of colors
that lie along the line connecting the
orange and blue-green peaks of the
phosphor’s emission spectrum on the
chromaticity diagram can be achieved.
The pi cell derives its name from the pi-
radian amount of twist it assumes in its
quiescent, or undriven-state. Its features
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are achieved by speeding the relaxation
time of an already fast untwisted bire-
fringent variable-retardation cell, whose
liquid-crystal elements are homogene-
ously aligned.

[t is advantageous to keep the cell as thin
as possible to provide a large angle of
view, but narrowing the cell too much
prevents achievement of the full half-
wave retardation that is required. For LC
shutters, such as used in our 5116
Oscilloscope and the 1241 Logic Analyzer,
there is no perceptible color shift over the
normal viewing angle.

High Resolution, High Contrast
Among the LC/CRT system’s advantages
are high resolution over a wider range of
display sizes, good contrast in high am-
bient light, and ruggedness, due to the
absence of special shadow-mask and
phosphor arrangements or complex elec-
tron guns. The LC color shutter can be
used in either vector or raster displays.
The combination of the color shutter and
either a diffusing or an antireflection
coated front surface can yield contrast
ratios of better than 20:1 in the high am-
bient lighting normally found in today’s
offices. Since all screen writing is ac-
complished by a single electron beam,
rather than by three beams as in a
shadow-mask display, the LC shutter does
not have misconvergence problems. This
feature enhances resolution and produces
a very readable display of text and com-
plex graphics.

COLOR-DISPLAY

CHARACTERISTICS
Image quality and information-handling
capability are the two broad categories of
characteristics that are important to users
of color displays. Image quality includes
optical characteristics like resolution,
edge sharpness, brightness, contrast, and
color quality. Environmental “‘noise’ can
cause undesirable optical characteristics
of displays such as flicker, jaggies, and
moiré patterns. Information handling
capability includes characteristics like
display size, number of vectors or pixels,
and number of colors.
Resolution
The quality of the image is strongly af-
fected by the resolution of the display
system. However, the term resolution is
often used synonomously with the
number of scan lines (addressability) in
discussions of raster displays. Resolution
refers to the display’s ability to resolve or
separate two closely spaced points, lines,
or spatial frequencies. Resolution is the
essential characteristic that determines
image sharpness.
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The resolution of a display comprises a
combination of elements including spot
size, spot profile, dot spacing, number of
scan lines, and bandwidth. Addressability,
on the other hand, refers to the display’s
ability to position lines or pixels
anywhere on the screen. A display may
have addressability that exceeds its
resolution capability and so will not af-
fect the resolution of the display.
However, if the addressability is not high
enough, it will affect the resolution of the
display in complex images.

COLOR-QUALITY
CHARACTERISTICS

Quality of color includes brightness, con-
trast, purity, and convergence.

Contrast

Both the DVST with CWT and the
shadow-mask types of color displays
reflect and scatter about the same
amount of room light, so display contrast
is determined by trace brightness. Display
contrast can be improved by placing a
filter in front of the display screen that
will attenuate the emitted light less than
the reflected light, which must make a
double pass through the filter. Selective
filters are also used to absorb room light
while transmitting the emitted light from
the display. Antiglare screens, which have
either a special coating on the front sur-
face or a matte finish to prevent specular
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reflections, are also used to improve
display contrast.

Color Purity and Convergence

Color purity generally refers to the
uniformity that a color has over a large
area of the display screen. Purity is a
measure of whether or not the primary
colors selected by the individual beams
are spectrally pure. If some electrons
meant for the red dot impinge upon the
green dot, then the primary color is not
pure. Purity is not really much of a prob-
lem in shadow-mask CRT displays. Each
of the three beams should excite the en-
tire phosphor dot when the beams pass
through the shadow-mask holes properly.

High-resolution displays introduced
another new problem: misconvergence.
When the display is not properly con-
verged, a line written as yellow, for ex-
ample, comes up with a red and green
fringe on either side. Misconvergence,
which was simply annoying on the
previous new generation of high-
resolution displays, has become a source
of potential misinformation on the new
generation of high-resolution displays. In
fact, the convergence specification over
the entire active area of the display
becomes the effective resolution limit.
That is, a 1000- line display is not usable
as such unless the convergence specifica-
tion ensures no detectable miscon-
vergence anywhere on the screen.

INFORMATION-HANDLING
CHARACTERISTICS

Size

The ultimate size of color displays using
DVSTs and shadow-mask CRTS is about
636 mm (25 inches) diagonally. The DVST
can also be made quite small (152 mm or
6 inches) and still provide a large number
of vectors because the spot size can be
scaled down accordingly. The number of
vectors in the color-refresh mode is not
limited by the resolution, but by the
deflection speed required to write the
vectors at a flicker-free rate. To display
a large number of vectors, the deflection
system must have a very high bandwidth,
usually at the expense of power. However,
the DVST avoids the need for high power
with large numbers of stored vectors,
though it faces the same trade-off for the
refreshed color vectors.

Number of Colors

The DVST with CWT has a maximum of
three colors. Only the shadow-mask CRT
offers a full range of colors. The color
capabilities of a shadow-mask CRT are
usually determined by the choice of
phosphors for the three primary colors.

The DVST with CWT is very useful where
complex images are to be displayed and
color is needed only to highlight areas of
the display. The shadow-mask raster
display is by far the most prevalent type
of color display in use today.

An attractive feature of a color terminal
is its ability to display images in the
desired colors. But how does one go about
selecting a specific color and describing
it to a terminal in meaningful, precise
terms? Interactively, the user specifies a
color and the terminal displays it. The
user evaluates the displayed color and
corrects it if necessary.

FIELD-SEQUENTIAL
STEREOSCOPIC DISPLAY

The Tek LCSS-based 3-D display is a field-
sequential system. A field-sequential
display alternately presents the right-
then the left-eye view. A single graphics
system and a single video monitor can be
used. A complete stereoscopic picture, or
frame, comprises two fields. During field
1, the right-eye view is displayed, fol-
lowed by the left-eye view during field 2.
Each view is stored in its own buffer and
alternately displayed by the graphics
system.
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Since at low frame rates, for example 30
Hz, image flicker can be quite noticeable,
the frame rate, or refresh rate, is one
figure of merit for field-sequential
stereoscopic displays. For computer-
generated images, especially those with
high spatial frequencies (such as wire-
frame images with single-pixel-wide
elements), a frame rate of 60 Hz or more
may be necessary to eliminate flicker.

A way to alternately prevent each eye
from seeing the other eye’s view is essen-
tial in all field-sequential stereoscopic
systems. This can be accomplished by a
pair of shutters, one for each eye. One
prevents the left eye from viewing the
monitor while the image for the right eye
is being displayed, and vice versa. Both
mechanical and electro-optical shutters
have been in use for several years.
Stereoscopic displays that place the
switching elements at the user are called
active systems. The large-screen capabili-
ty developed at Tektronix for color shut-
ters has allowed us to construct the first
passive field-sequential stereoscopic
systems. A single LC switch is fitted to the
CRT screen, and the user wears a pair of
special ‘‘sunglasses.”

The Liquid-Crystal Stereoscopic Switch
The liquid-crystal stereoscopic switch
(LCSS) incorporated as an option to the
NEW 4330/4230 is an electro-optical
switch. The system consists of two pieces.
One, the liquid-crystal shutter module
(see figure), mounts on the front of the
video display. Timed by a synchronization
signal provided by the graphics hardware,
the shutter encodes each of the eye-view
images by circularly polarizing the light—
left circular for the left eye and right cir-
cular for the right eye. The second part
of the system is essentially a pair of po-
larized sunglasses modified to decode the
correct view for each eye.

A field-sequential stereoscopic system
has two advantages: (1) Just one graphics
system and one video monitor are
needed. (2) The horizontal resolution of
a full screen is available for each eye view.

To these advantages, Tek's LCSS adds four
advantages of its own: (1) The shutter has
no moving parts. (2) The expensive piece,
the shutter itself, is safely out of the
user’s hands. (3) All that's required for
several users to view a system are in-
dividual pairs of inexpensive glasses. (4)
Since the glasses are circularly polarized,
users can do other work away from the
display while wearing the glasses.

In the LCSS system, light transmission is
good enough to be useful in typical
graphics work environments. When
several LCSS 3-D systems are in use in a
work area, any viewer can glance from
display to display. No resynchronizing of
glasses is necessary. This and the
preceding advantages make Tek's LCSS
system a convenient and clear way to pre-
sent data and structures in three
dimensions.

Applications for Stereoscopic Displays
A good three-dimensional display can
enhance the user’s ability to see the rela-
tionships of things in a workspace, or to
readily comprehend Z-axis-coded infor-
mation in plots and tables.

By far the most prevalent use for 3-D is
as a better user-interface to a three-
dimensional workspace. Traditional
uses—for example in underwater salvage
or remote handling of materials—stress
3-D’s power to increase an operator’s
ability to distinguish positions in the
operating environment. Many engineer-
ing tasks have similar elements, for exam-
ple, specifying mesh points on an ir-
regular surface or observing simulated
tool paths.

Since the stereoscopic display improves
the user’s understanding of a three-
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dimensional workspace, it can often
replace the physical model. Architects
can present options to clients quickly and
easily without actually constructing
models. In automobile design, 3-D may
replace the expensive clay models cur-
rently used.

In medicine, the volumes of three-
dimensional data generated by scanners
are often difficult to interpret. Through
computer processing and a stereoscopic
display, medical researchers can derive
and present clear summaries of complex
data. In planning reconstructive surgery,
for example, interactive, three-
dimensional computer graphics can help
the surgeon plan the best way to go about
a cosmetically sensistive repair.

BRINGING INVISIBLE SIGNALS
TO LIGHT

The 7104 and R7103 Oscilloscopes
pioneered Tek's exclusive microchannel-
plate CRT technology to provide the
highest writing rate available today. With
the 7104/R7103, any transient signal
within the 1-GHz bandwidth can be seen
directly on the CRT in average room light.
This trace brightness is about 1000 times
that of conventional oscilloscopes.

Right
Circular
Polarizer

Left
Circular
Polarizer

Liquid-crystal, field-sequential stereoscopic display. To view a Tek LCSS display system, the
user wears glasses that are much like polarized sunglasses. Unlike user-worn devices in other

field-sequential systems, these glasses do not restrict head movement or position. The viewer,

wearing these glasses, can look elsewhere without restriction. Users are not tethered or harnessed

to the 3-D system.
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The same technology is also available in
the 2467, a portable 350-MHz oscillo-
scope, and in the 11302 programmable,
500-MHz oscilloscope. With a visual
writing rate of 4 div/ns, the 2467 is un-
matched among portable scopes. The
ability to see unexpected transients, even
when masked by repetitive events, makes
the critical difference in many trouble-
shooting situations.

The Microchannel-Plate CRT

An oscilloscope CRT based on micro-
channel-plate technology is quite similar
to a conventional CRT; the major dif-
ference is the microchannel-plate (MCP)
located just behind the CRT phosphor
screen. The accompanying drawing shows
details of an MCP CRT.

The MCP uses a 0.050-inch glass plate
having multiple, closely spaced holes
located directly behind the standard
phosphor screen. These holes are offset
from the beam axis at a 15° angle and are
internally treated to promote the genera-
tion of secondary-emission electrons.
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When the electron beam scans across the
MCP, electrons enter the holes and strike
the treated sides. This action causes
secondary emission as the beam moves
down the channel. The amplified electron
exits the channel and travels the short
distance to produce a trace on the
phosphor screen.

Because of the channel multiplication of
beam electrons, trace brightness is in-
creased, even for extremely fast traces
that would otherwise not be visible on
the CRT. Individual channels of the MCP
saturate in regions of high trace intensi-
ty, while maintaining full gain for less-
intense portions. This feature, called
“‘adaptive” intensity, tends to normalize
overall trace intensity between high-and
low-repetition-rate signals. Bright traces
are limited to a safe viewing level, while
the intensity of dim traces is increased for
good visibility.

THE WORLD'’S FASTEST

SCOPE CAMERA
The DCS Digital Camera System combines
CCD (Charge-Coupled Device) technology
with advances in signal-processing hard-
ware and software to bridge the gap be-
tween fast oscilloscopes, such as the Tek
7104 and 2467, and processing and
analysis tools, like the personal computer
(PC).

When used with the Tek 7104 microchan-
nel-plate CRT oscilloscope, or the R7103,
the DCS can acquire and digitize transient
(nonrepetitive) waveforms at an effective
sampling rate of 250 gigasamples per se-
cond, or 4 ps per sample.

The light from the scope’s screen
phosphor is optically coupled to the
camera, which captures it on a photosen-
sitive CCD scan-conversion target. This
490 x 384-pixel image is transferred out of
the camera at a video rate for conversion
by a Frame/Store board slotted in the PC.
Because the waveform image is optically
coupled into the CCD scan converter—
essentially parallel optical sampling—the
major bandwidth limit is the scope itself.
On the PC, menu-driven software allows
easy manipulation of the waveform for
display, signal processing and analysis,
hard-copy output, magnetic storage, or
porting to a mainframe via RS-232C or
the GPIB.

DCS hardware and software work
together to provide exceptional resolution
and accuracy. Resolution is derived from
three dimensions—a significant advance

= #mltiply waveforss
B = Integrate wavefom
17 = $Gale wavefom
9 = Offset waveform

16 = Differentiate wavefom
¥ - Shooth wavefom

1= 39130998 V1= 216800 1= 199.20%e8 DN=-1.563e0

Waveform captured by digitizing Camera
System and displayed on PC monitor.

over traditional two-dimensional, or X-Y,
acquisition. The third dimension, the Z
axis, measures trace intensity to 8-bit
resolution. When combined with the 9-bit
vertical and horizontal resolution, the
overall nominal resolution of the DCS is
12 bits. This resolution exceeds the resolv-
ing power of the unaided human eye by
at least 10 times. The Z axis provides ex-
act data as to the center of the trace to
a degree never before possible, which
facilitates the averaging of noisy signals.
Waveforms can be displayed on the PC
together with parametric measurements
in another window. Cursors can be set
along the waveform for extensive
automatic waveform measurements. The
camera can also be zoomed in between
cursors for more detailed waveform view-
ing. The photo shows a fast square wave
that was captured and digitized by the
DCS from a transient waveform displayed
on a 7104 oscilloscope. Notice the
measurement information provided along
with the display and the function-key
menu for further operations.

For documenting results, the PC screen
can be copied to a dot-matrix printer, or
direct copies of video frames or of the PC
screen can be made on Tektronix video
copiers.
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Tektronix has been an industry leader in
information display products since it in-
troduced the age of low cost graphics dis-
plays with the discovery of the direct-
view, bistable storage tube (DVST or
Anderson Tube) in 1962. Today, the
breadth of the Tektronix product line, its
family compatibility, peripheral support,
leadership in meeting industry standards,
and range of price/performance options,
make Tek information display products
the best-equipped to meet research, engi-
neering, business and manufacturing
needs.

Tektronix has designed its information
display products to offer a wide range of
price/performance. Customers can select
from a variety of entry-level and high-
performance graphics workstations, col-
or terminals, and color output systems.
All information display products, at all
price performance levels, provide
Tektronix-quality display and power.
Tek’s new products in 1988 are designed
to increase selection and choice so that
customers can get just the power and per-
formance they need. Product adaptabil-
ity and access to applications are broad-
ened with IBM and DEC compatibility
with most information display products.
Together, Tek's current and new informa-
tion display products meet the need for
performance, targeted application and in-
creased economy in graphics products.
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Graphics for PC Users

The new PC4100 Graphics System offers
a graphics coprocessor board, Tek ter-
minal emulation software, and color
monitor to bring the world of Tektronix
graphics to IBM PC users.

Color Graphics Terminals

The 4200 Series of Color Graphics Ter-
minals expands its versatile offering,
bringing users local-intelligence graphics
with the NEW 4209 Intelligent Color
Graphics Terminal. And the NEW SF4208
Industrial Color Graphics Terminal
delivers Tektronix graphics capability
right to the manufacturing floor.

3D/2D Color Graphics Workstations and
Terminals

NEW Families of 3D and 2D Color
Graphics Workstations and Terminals pre-
sent users with the ultimate in choice for
high-performance graphics systems. Both
graphics workstations and terminals are
offered in 3D or 2D with a selection of
features that truly reflects the specific
needs of graphics users. Tek anticipates
growth paths by offering easy upgrade
from terminal to workstation. And while
introducing new graphics systems, Tek
also protects investment in current Tek
products by offering local computing
resources for 4100, 4120 and 4200 Series
terminals.
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Graphics Workstations

The NEW 4310 Series of Graphics Work-
stations offers customers entry-level
workstations with Tek-quality perform-
ance and display. Designed to meet user
needs exactly, the 4310 Series offers
monochrome, grayscale, or color display.

Applications Software

PLOT 10® Applications Software and
Standard Tools expand Tek’s standard-
setting family of graphics software with
enhanced design and presentation soft-
ware, increased portability from other ap-
plications, and the NEW PHIGS library of
subroutines to aid development of in-
teractive graphics applications.

Color Output Systems

The NEW 4693 Color Output Systems in-
troduce a new technology: thermal wax
printing. Offering quality printing, full
color, and fast processing, thermal wax
technology is available in a standalone
color printer and, for highest quality, in
a rasterizer system. All Tek color output
products combine to offer a range of
price/performance, and now include com-
patibility with IBM systems.

As always, Tektronix provides a complete
offering of graphics supplies.
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NEW PC GRAPHICS

* Powerful PC4100 Graphics
Coprocessor Board for IBM XT and
AT Personal Computers

e Tektronix 4105 and 4107 Terminal
Emulation Software

¢ PCD13 Multiple-Rate Color Graphics
Monitor

Tektronix introduces an integrated
system of high-performance graphics for
the user of advanced PC graphics. The
PC4100 Graphics Coprocessor Board
offers new levels of speed and support.
Together with PC-05 or PC-07 terminal
emulation software, IBM XTs and ATs can
use Tektronix and other popular main-
frame graphics applications written for
Tek 4105 and 4107 terminals. And the
PCD13 Color Graphics Monitor provides
high-quality, balanced resolution.

NEW PC4100

Coprocessor Board

* 1M Byte Program Memory Plus
512K Bytes Video Memory

¢ Color Palette of 16.7 Million Shades;
256 Displayable at Once

e Based on TlI's Powerful TMS34010
Graphics System Processor

e Support for Application Develop-
ment Through PLOT 10® Tektronix
Graphics Interface (TGI™) for PCs

¢ EGA and CGA Emulation with
Soft-Switching

¢ Compatible with Many Popular Input
Devices and Printers

The Tektronix PC4100 Graphics Co-
processor uses parallel processing and
state-of-the-art VLSI technology to sup-

port superior graphics performance for

IBM XTs and ATS (and compatibles) run-

ning MS-DOS Version 2.0 or higher. The
PC4100 frees up PC power and increases
processing speed by controlling the
display and creating and manipulating
graphics without host involvement. A
command set optimized for both pixel and
vector operations ensures rapid execution
of graphics commands.

Easy Access to Many Graphics
Applications

The PC4100 Graphics Coprocessor pro-
vides IBM Enhanced Graphics Adapter
(EGA) emulation, allowing immediate
access to the full range of EGA-based
graphics applications like Lotus 1-2-3,
Microsoft Word, and others.

The PC4100 also supports several popular
software packages for high-performance
graphics in local Tek mode such as Versa-
CAD, AutoCAD, Zenographics' Mirage and
Dr. Halo.

Programmers can develop high-
performance application software for the
PC4100 with PLOT 10 Tektronix Graphics
Interface (TGI). By relying on the basics
of Tek graphics for PC application pro-
grams running MS-DOS, TGI gets top per-
formance out of graphics applications. It
includes primitives for lines, markers,
panels and graphtext. The application
handles graphics input while TGI sup-
ports cursor tracking, rubberband lines
and rubberband boxes. The PC4100’s soft-
switch feature makes it easy to move
among EGA, CGA and Tek modes.
Extensive Color Palette

A palette of more than 16.7 million
shades provides smooth shading and
brilliant coloring for graphics. Selecting
color is a simple process, with 256 colors
displayable at once.

Powerful Memory Support

With 1M byte of DRAM memory and an
additional .5M bytes of VRAM display or
frame buffer memory, users can manipu-
late display list information and define
complex images. The general-purpose
DRAM supports Tek’s PLOT 10 TGI,
custom microcode for special graphics
requirements, and other custom graphics
software applications. It also stores
graphics images in pixel or display list
form for high-performance drawing.
Simple, Flexible Printing

In Tek mode, the PC4100 supports
Tektronix 4696 and 4692 Ink-Jet Printers,
producing vibrant color output on paper
and transparencies. The PC4100 also sup-
ports the Epson FX-80 monochrome
printers and the IBM ProPrinter.

TGI is a trademark, and PLOT 10 is a
registered trademark, of Tektronix, Inc.

51



PC-05 and PC-07 allow PC access to powerful host-based graphics.

NEW PC-05
and PC-07

Terminal Emulation Software

* PC-05 Supports Points, Vectors,
Polygons, Graphtext, Graphics Input
e PC-07 Provides True Local Zoom
and Pan, Multiple Surfaces, 64
Windows, Extended Graphics Input
* DEC VT100 Emulation

Tektronix PC-05 and PC-07 Terminal
Emulation Software provide IBM XT or
AT (and compatibles) users with Tek
graphics and VT100 alphanumerics, ac-
cessed via the PC4100 Coprocessor Board.
When connected to an appropriate host,
an IBM XT, AT or compatible system can
use host-based application software
packages that offer driver support for
Tek’s 4105 and 4107 Computer Display
Terminals. PC-05 and PC-07 software sup-
port Tek PLOT 10 tools, including PLOT
10 Graphical Kernel System (GKS), and
Tek 4010/4014 terminal applications.

To maintain high performance, PC-05 and
PC-07 software use the PC's CPU memory
for local processing, reducing the host’s
compute burden and improving system
performance. Graphics images can be
stored locally on disk for easy restoration.
Flexible Input and Printing

PC-05 and PC-07 software support a
variety of popular PC input devices:
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Mouse Systems Optical Mouse, AT and T
Mouse, LogdTech Mouse, Microsoft Serial
Mouse, Summagraphics Mouse and
Tablets, Kurta Series Tablet, Hitachi Tiger
Tablet, and Atari Trakball.

PC-05 and PC-07 software support the
Tektronix 4696 Ink-Jet Printer, Diablo
C150 Color Printer, and Epson JX-80 color
printers and compatibles. They also sup-
port the Epson MX-80, FX-80, GX-80, and
RX-80 monochrome printers, HP
LaserJet +, Tek 4644 Dot Matrix Printer,
and IBM ProPrinter.

NEW PCD13

Color Graphics Monitor

* For Use with PC4100

* 13-Inch Diagonal Viewing Area

* Balanced 640x480, 640x400 or
640x350 Addressability

The PCDI13 Color Graphics Monitor pro-
vides 640x480 balanced display resolu-
tion and alternate resolutions of 640 x400
and 640x350. The multiple-rate PCDI13
Monitor supports EGA and CGA emula-
tion. The 0.26 mm dot pitch ensures
flicker-free display, and the 60 Hz
noninterlaced refresh rate provides
sharp, clear images. The monitor’s silica
glass coating and flat Trinitron CRT face
minimize glare and light reflections. A
tilt-swivel monitor pedestal offers
convenience and flexibility.

ORDERING INFORMATION
PC4100 Graphics Coprocesor Board 51,595
Requires IBM XT or AT personal computer or
compatible system with MS-DOS Version 2.0 or
higher, one hard-disk drive, and one flexible-
disk drive.

Includes: Board, video interface cable,
Operator Manual (070-6425-00), power cord,
three software accessory disks, optional Pro-
grammer Manual (070-6420-00), optional Intro
duction to Computer Graphics (070-5239-01).
PC-05 Terminal Emulation Software 5195
Requires 128K bytes memory.
Includes: Disks, User Manual (070-6424-00),
optional Programmer Manual (070-4526-03),
optional Reference Guide (070-4528-02).
PC-07 Terminal Emulation Software 5995
Requires 256K bytes memory, or 640K bytes if
applications make heavy use of segments.
Includes: Disks, User Manual (070-6424-00),
optional 4106/07/09/CX Programmer Manual
(070-4893-01), optional 4106/07/09 Reference
Guide (070-4892-02).
PCD13 Multiple-Rate Color
Graphics Monitor S895
Includes: Video interface cable, Operator
Manual (070-6402-00), power cord, optional
Service Manual (070-6422-00).
INTERNATIONAL POWER PLUG OPTIONS
Option Al—Universal Euro 220 V, 50 Hz.
Option A2—UK 240 V, 50 Hz.
Option A3—Australian 240 V, 50 Hz.
Option A4—North American 240 V, 60 Hz.
Option A5—Switzerland 220 V, 50 Hz.
WARRANTY-PLUS SERVICE PLANS
See Customer Service.
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4200

Series Graphics Terminals

¢ Multipurpose Terminals with
Advanced Alphanumeric and Color
Graphics Features

* IBM 3270 and DEC Compatibility

Tektronix color graphics terminals pro-
vide Tek graphics with advanced features,
at affordable prices, and in a range of ful-
ly compatible terminals.

The NEW 4209 provides higher perform-
ance color graphics,
SF4208 is built for CIM performance and
manufacturing environments. The 4205
is a low-cost entry point product. The
4207 and 4208 are performance leaders
in desktop graphics—the 4208 adds even
more functionality.

Tektronix Graphics for DEC and IBM
Environments

Tektronix provides users in both DEC and
IBM environments with Tek graphics—
the standard for scientific and engineer-
ing applications—plus exceptional com-
patibility with DEC and IBM applications.
DEC users now have VT200 compatibil-
ity; IBM users have GDDM compatibility.
Tek also opens up DEC and IBM environ-
ments to a large base of other graphics
applications.

Software Compatibility

4200 Series terminals accept programs
written for Tek 4100 Series terminals.
Software support includes Tektronix

while the NEW

PLOT 10® TekniCAD™, TekniCAP™ STI,
GDI, GKS, IGL; Computer Associates’
DISSPLA and TELL-A-GRAPH; SAS In-
stitute’s SAS/GRAPH; and many others.

Advanced Intelligent Graphics Capability
Performance and productivity are im-
proved by enhanced segment operations,

local zoom and pan, and multiple view
functions. Local memory and graphics in-
telligence allow the user to define objects
at the host, save them in the terminal,
TekniCAD and TekniCAP are trademarks of
Tektronix, Inc. PLOT 10 is a
trademark of Tektronix, Inc.

registered

4200 SERIES AND 4111 TERMINAL SELECTION GUIDE

Applications/Features 4205 4207 4208 SF4208 4209 411
Display size 13-inch 13-inch 13-inch 13-inch 19-inch 19-inch
Displayable colors from 64
Graphics 16 16 16 16 16 16
Alphanumeric 8 8 8 8 8 8
Addressable points 480x360 640x480 640x480 640x480 640x 480 1024 x768
Virtual graphics

coordinate space 4096 x 4096 4096 x4096 4096 x4096 4096 x4096 4096x4096 4 billionx4 billion
Expanded segment support Yes Yes Yes Yes Yes Yes
Local zoom & pan Yes Yes Yes Yes Yes Yes
Arc and circle commands Yes Yes Yes Yes Yes Yes
Pixel operations Yes Yes Yes Yes Yes Yes
Two-port peripheral

interface No Yes Yes Yes Yes Ye:
Color & monochrome

copier support Yes Yes Yes Yes Yes Yes
4957/58 Tablet support No Yes Yes Yes Yes Yes
System memory, standard (bytes) 128 K 256 K 512K 512 K 512 K 256 K
Optional additional megabytes
of memory 10 1.0 10 10 1.0 10
4510A support No Yes Yes Yes Yes Yes
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COLOR GRAPHICS
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and then manipulate and edit them
locally with only minimum interaction
with the host.

True local zoom and pan rescales images
using the full addressability of the ter-
minal’s 4096-by-4096 coordinate space.
Users can enlarge an image to view it in
detail, and they can pan beyond the im-
age displayed on the screen to zoom in on
a portion of the image not currently
displayed. These powerful functions are
handled locally by the terminal and do
not require host interaction.

The 4200 user can display up to 64 views
in independent viewports on the screen,
allowing comparison of graphics informa-
tion, simultaneous viewing of different
views of one object, or the display of time
series data.

The 4200 Series is ANSI X3.64 compati-
ble and supports standard industry alpha-
numerics. The 4200 user can define
custom character fonts on the host com-
puter to fit specific applications and then
download them for use on a 4200
terminal.

The 4200 Series supports Tek's 4690
Series Color Copiers and popular low-cost
printers such as the HP ThinkJet, Epson
FX-80, and others. The 4208, with RGB
video output, supports Tek’s 4632 Copier.
A background copy feature frees the
computer for continued use while it
makes hard copies.

In addition to the graphics input device
on the keyboard, the 4200 Series supports
an optional mouse, plugged directly into
the keyboard. The 4200 Series, except for
the 4205, also supports Tek'’s 4957 and
4958 Graphics Tablets.

VT200 Compatibility

DEC users now have access to high-
performance Tek graphics, the Tek family
of peripherals, and long-term support for
an upward migration path. The 4200
Series provides complete alphanumeric
compatibility with DEC’s VT200 family.
Tek's VT200 keyboard supports most
Tektronix 4100 and 4200 Series applica-
tions and VT200 applications without
modification.

GDDM Compatibility

Tek brings the performance advantages
of Tek graphics to the IBM world while
maintaining compatibility with existing
GDDM applications. Both high-perform-
ance Tek graphics and existing GDDM ap-
plications are supported, giving the user
the widest graphics choices available.

54

Users with IBM hosts now have access to
segments, local zoom and pan, 4K-by-4K
addressability, surfaces, viewports, and ex-
tensive graphics input features like inking
and rubberbanding. These features let the
user run a wide variety of host applica-
tions with less host computing resources.
GDDM compatibility offers access to a
variety of existing applications. Users can
access up to five IBM host sessions,
changing sessions by pressing just one
key. The 4200/CX Series terminals have
dual-host connections, so they can be
linked simultaneously to an IBM host and
a DEC or other RS-232 host.
Sealed Keyboard for Manufacturing
Environments
To protect your computer investment
from harsh environments, Tektronix
offers the fully-functional, full-travel
sealed keyboard option for the 4200
Series terminals. Providing protection
from liquids, dust and chips, Tek'’s sealed
keyboard has no openings that could trap
chips or cause malfunctions. Standard
equipment with the SF4208, and optional
with the 4207, 4208, 4209 and 4111 ter-
minals, the keyboard comes in IBM 3270,
VT100 and VT200 models. (Mouse input
is not available with the sealed keyboard.)

Flexible leasing programs available

in the continental U.S.

4205 Color Graphics Terminal.

4200
SERIES

y

4205

Color Graphics Terminal

* The Most Affordable Tek Color
Graphics Terminal

¢ Compatible With Tektronix 4100
Graphics Terminal and the 4207,
4208, and 4209 Terminals

The 4205 Color Graphics Terminal brings
high-performance color graphics at a low
price within reach of every computer
user. The 4205 offers Tektronix’ industry-
standard color graphics. The 4205 offers
outstanding general purpose alphanu-
merics with high-quality color graphics.

The 4205 has a flicker-free, 60-Hz non-
interlaced refresh rate and a 0.31 dot
pitch 13-inch (330-mm) color display
screen. Balanced resolution of 480 x 360
pixels produces distortion-free pictures
that rival more expensive and higher-
resolution terminals. Background copy
spooling to color copiers, 4096 x 4096 vir-
tual graphics coordinate space, and true
local zoom and pan make the 4205 a
price/performance leader.

Graphics Features

The 16 graphic and 8 dialog colors, from
a palette of 64, allow color differentiation
in complex drawings and graphs. Other
graphics features include multiple views,
multiple surfaces, circles and arcs, user-
definable cursors, and an optional addi-
tional megabyte of system memory.




4207

Color Graphics Terminal

4208

Color Graphics Terminal

NEW 4209

Intelligent Color Graphics Terminal

* Desktop Color Graphics Terminal
Leader

e Compatible with Tektronix 4100A,
4205, 4208, and 4209 Terminals

For advanced graphics applications, the
sophisticated 4207 Color Graphics Ter-
minal is the price/performance leader.
With graphics capabilities, such as back-
ground spooling to a color copier, the
4207 rivals more costly graphics ter-
minals. The 640 x480 pixel resolution is
enhanced by the flicker-free, 60-Hz
noninterlaced refresh rate, precision in-
line gun with fixed convergence, and anti-
glare-etched 13-inch (330-mm) display
screen. Addressability is 4096 x4096
points, with true local zoom and pan mak-
ing effective use of this precision.
Graphics Features

The graphics area supports 16 colors from
a palette of 64. Other graphics features
include multiple views, multiple surfaces,
arcs, user-definable cursors, tablet sup-
port and an additional one megabyte of
system memory. Also included are eight
predefined line styles, 11 marker types,
and 149 predefined solid or dithered pat-
terns for polygon filling. Two styles of
graphics text may be scaled, rotated, and
adjusted in size.

The 4207 supports a wide variety of
copiers and printers for both graphics and
dialog copies. These include the popular
Tektronix 4692 and 4696 Color Graphics
Copiers, the HP ThinkJet and LaserlJet,
the Epson FX-80, and many other Epson-
compatible printers. The 4207 also sup-
ports the Tektronix 4957 and 4958
Graphics Tablets.

e Compatible with Tektronix 4100A,
4205, 4207 and 4209 Terminals
* RGB Video Output

The 4208 Color Graphics Terminal shares
the advanced graphics capabilities and
features of the 4207, and adds enhanced
functionality.

More Standard Memory

The 4208 has 512K bytes standard system
memory to support more demanding ap-
plications utilizing Tek intelligent
graphics features.

RGB Video Output

RGB video output supports color camera
systems, remote monitors, and the Tek
4632 Copier. The 4208 is compatible, via
RGB video output, with large-screen pro-

jectors, and supports color-camera output

devices. It also supports the HP LaserJet
Printer and the Tek 4957 and 4958
Graphics Tablets.

Physical Package

The 4208 physical package is built for
flexibility. Cooling vents on the side box,
rather than on top, make the 4208 appro-
priate for non-office environments.
Output

High-quality color copies of 4208 images
can be produced on paper or transparen-
cy film, using the Tektronix 4690 Series
Color Graphics Copiers. Background
copying allows users to spool graphics
copies for minimal terminal interruption.

* 19-Inch Display

* 512K Bytes Memory

¢ Extensive Software Support

* VT100 and VT200 Compatibility

The NEW Tektronix 4209 Intelligent Color
Graphics Terminal is ideal for CAD, map-
ping, and large-screen presentation ap-
plications, bringing local graphics
intelligence and outstanding display
quality to engineering and scientific
environments.

512K bytes of standard memory support
graphics intelligence resident in the 4209,
allowing local redraw and manipulation
of graphics without host intervention and
reducing host communication time.
The 4209 offers 16 simultaneous colors
from a palette of 4096, and has a user-
defined dialog area from 2 to 32 lines
long. Text resides in a separate plane so
on-screen graphics are not disturbed dur-
ing host communications.

Views and Surfaces

The Tek 4209 supports 64 user-definable
separate views displayable in indepen-
dent viewports. It simplifies graphics
creation by making surfaces visible or
invisible and combining surfaces and
views to create multi-level images. The
4209 features true local zoom and pan,
with zoom display at 4096 x4096
addressability.

Built-In Compatibility

The 4209 is compatible with programs
written for Tek 4010, 4100, and 4200 ter-
minals. It complies with industry stan-
dard ANSI X3.64 and VTI100/VT200
alphanumerics. A CX option provides
coaxial connection to IBM 3270/3174 en-
vironments and 3179 alphanumeric and
graphics emulation (GDDM). Compatible
software includes Tek PLOT 10 packages
and advanced graphics applications from
SAS Institute, ISSCO, Precision Visuals,
SDRC, PDA, MCS and more.
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SF4208 Industrial Color Graphics Terminal.

NEW SF4208

Industrial Color Graphics Terminal

* Tektronix 4200 Graphics Performance

* Sealed Keyboard

¢ Overheat Sensor with Automatic
Shutdown

* 512K Bytes Memory

* RGB Video Output

¢ Optional IBM 3270 Coax Interface

The Tektronix SF4208 Industrial Color
Graphics Terminal offers the full graphics
performance of the 4200 Series Color
Graphics Terminals combined with the
construction to withstand the rigors of the
shop floor. The SF4208 is suitable for a
wide range of manufacturing applications
including mechanical drawing preview,
numeric control tool path simulation, pro-
duction assembly and process control.

The SF4208 terminal offers a unique
sealed keyboard to keep out spills and dirt
while maintaining full functionality. The
chassis incorporates a special filtered
cooling system to protect the terminal
from air-borne particles and dripping
liquids. The SF4208 CRT shield is glare-
and impact-resistant and static-grounded.
The SF4208 operates in harsher conditions
than the typical terminal—from 0 to
50°C—and under relative humidity be-
tween 10 and 95% , noncondensing. If the
terminal gets too hot, a sensor warns the
operator by illuminating an LED on the
front panel. The terminal will even shut
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down automatically, if needed. The
SF4208 offers the same high-quality Tek
graphics, software support and compati-
bility as the Tek 4208. (Mouse input is not
available with the SF4208.)

4111

Color Graphics Terminal

e Advanced Firmware Routines
¢ Four Bit Planes for Multilayer Graphics

The 4111 Color Graphics Terminal is a per-
sonalized, high-resolution computer display
terminal that offers superior price/perform-
ance characteristics for 2D ME-( A[) and
drafting applications, EE-CAD (schematic
capture, IC design), cartography, and Tech-
nical Data Analysis (TDA). The terminal
operates in a 60-Hz, noninterlaced mode
that minimizes both flicker and eye strain.
An anti-reflection enhancement panel fur-
ther minimizes user fatigue.

Four bit planes are standard, allowing the
simultaneous display of 16 colors for graph-
ics, eight of which can be used in the dialog
area. Each bit plane can be treated as a
separate display surface permitting the
manipulation of layers of data—a feature
that is particularly useful with multilayer
drawings such as IC design and printed cir-
cuit board design.

The 4111 offers an extensive set of graphics
functions including windowing, multiple
views, segments, surface support, and local

zoom and pan. A majority of 256K bytes
of local RAM is available to store picture
elements for later use; 1M byte can be
added optionally to bring the total RAM
memory up to 1.2M bytes.

Advanced firmware routines aid the ap-
plications programmer in developing
graphics software with a very interactive
operator interface and excellent perform-
ance. Included in the 4111’s firmware are
routines that handle segment editing, seg-
ment subroutines, pick operations, host
window management, multiple scrolling
dialog areas, and pop-up menus.

ORDERING INFORMATION

4205 Color Graphics Terminal $2,495
Includes: Power cord (161-0066-09). RS-B:&Z
cable (012-0911-00); standard keyboard
(119-1989-01); Operator Manual (070-6279-00);
Reference Guide (070-6046-01); An Introduc-
tion to Computer Graphics (070-5239-01).
4207 Color Graphics Terminal $3,995
Includes: Same as 4205.

4208 Color Graphics Terminal $4,995
Includes: Same as 4205, except Operator
Manual (070-6045-00).

SF4208 Industrial Color Graphics
Terminal $5,495
Includes: Power cord (161-0234-00); RS-232
cable (012-0911-00), standard sealed keyboard
(119-2632-00); Operator Manual (070-6426-00);
Operator Card (070-6427-00); Reference Guide
(070-6046-01); An Introduction to Computer
Graphics (070-5239-01).

4209 Intelligent Color Graphics

Terminal $6,995

Includes: Same as 4205, except Operator
Manual (070-6340-00).
4111 Color Graphics Terminal 58,995

Includes: Power cord (161-0066-00); RS-232C
cable (012-0911-00); Operator Manual
(070-5683-01); 4110/4120 Series Reference
Guide (070-5142-02); An Introduction to Com-
puter Color Graphics (070-5239-01); function
key overlays (package of six) (334-3290-02);
standard keyboard (119-2208-00); IDG user’s

survey card (062-7235-01).

OPTIONS
Option 4M—Mouse $150
Option 2C—(4111) Additional 1M h\t(*
memory $750

Option 22—(4205/4207/4208/4209
SF4208) Additional 1M byte memory + $750
Interface and keyboard for IBM 3270 coaxial
environments and international keyboards are
available. Contact your local Sales
Representative.

INTERNATIONAL POWER PLUG OPTIONS

Option Al1—Universal Euro 220 V, 50-Hz.
Option A2—UK 240 V, 50-Hz.
Option A3—Australian 240 V, 50-Hz.

Option A4—North American 240 V, 60-Hz.
Option A5—Switzerland 220 V, 50-Hz.
WARRANTY-PLUS SERVICE PLANS

See Customer Service.

Flexible leasing programs available
in the continental U.S.
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Tektronix Introduces Three New Families

3D AND 2D COLOR GRAPHICS
WORKSTATIONS AND TERMINALS

of Full-Performance Graphics Workstations and Terminals

-

4336 and 4335 3D Graphics Workstations.

New Graphics
Workstations
and Terminals

® 4330/4230 Family of 3D and 2D
Graphics Workstations and
Terminals with Dynamic Motion and
True Color

* 4320/4220 Family of 2D
Workstations and Terminals with
Sophisticated Color Graphics

* 4310 Series of Low-Cost
Workstations

Tektronix continues to provide the
graphics world with the best in price
performance value in its new series of
graphics workstations and terminals.
Offering the serious graphics user a selec-
tion of 3D and 2D, terminal or worksta-

4236 and 4235 3D Graphics Terminals.

tion, and an ability to upgrade terminals
to workstations, Tek meets the need for
performance, value and versatility in the
graphics environment.

3D Workstations and Terminals

The 4330/4230 Family provides a range of
color graphics workstations (4330 Series)
and terminals (4230 Series) with 3D and
2D capabilities. Do you need a full per-
formance graphics workstation or does a
graphics terminal meet your require-
ments? Either way, you'll get Tektronix-
quality graphics and performance. And
you'll select a workstation or terminal
that has just the performance level,
displayable colors and display size you
need.

2D Workstations and Terminals

The 4320/4220 Family offers a range of
2D color graphics workstations (4320
Series) and terminals (4220 Series).

Whether you select a workstation or ter-
minal, you'll choose from a variety of
products to meet your needs.

Tek Plans for Growth

The 4330/4230 and 4320/4220 families
offer easily-installed kits to upgrade your
terminal to a workstation. You can select
a 4230 3D terminal, knowing that any
time you want a 4330 3D workstation
instead—with 2.5 MIPS additional pro-
cessing power and full-color graphics
capabilities—Tek makes it easy to up-
grade. Or you can begin with a 4220 2D
terminal and upgrade to a 4320 2D
workstation.

Entry-Level Workstations

The 4310 Series—the 4315, 4316 and 4317
Graphics Workstations—combine high
performance with software and program-
ming support in a low-cost, efficient
engineering workstation.
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3D AND 2D COLOR GRAPHICS

How to Find the Right Tektronix Graphics
Workstations and Terminals for You

As Tektronix introduces our new families P
of graphics workstations and terminals, T
you may be confused about how to find [ ]
the right equipment. Here's how to use
this catalog to make the best selection of
Tektronix graphics systems.

The family tree describes the three [ ] [ |
families we're introducing: one for 3D and
2D graphics, and two for 2D graphics. Two
of the families offer both workstation and
terminal configurations.

Tektronix offers several product choices
within each Series so that you can select
the specific qualities you need. In the I
following pages, you'll find a summary of [
the performance and graphics features of
each Family, followed by brief descrip-
tions of each product that list only the 1

unique features of that product. To [ |
understand the product you're interested
in, read the Family information as well as

the list of distinguishing features.
| | [ | | |

DELTA

4330 screens with Ansys (left) and Delta (right) software.
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T E K 4330/4230
FAMILY

NEW 4330/4230
FAMILY

3D/2D Graphics Workstations and Terminals

¢ Integrated Workstation or
Host/Network-Connected Terminal
Configurations

* 20 MHz 68020/68881 Workstation
CPU, with Optional Floating Point
Accelerator

* 16.7 MHz 68020/68881 Graphics
Engine

* UNIX-based UTek™ Operating
System with System Administration
Interface, On-Line Tutorials and
On-Line Help

* Pipelined Architecture and Custom
Gate Arrays for Maximum Graphics
Performance

¢ True Color Capability with up to 24
Bit Planes

¢ 3D Wireframe, Shaded Surface and
Stereoscopic Representations

¢ Supports High-Performance 2D
Graphics

e Support for X Windows, Ethernet,
TCP/IP and Sun NFS

e System Software Includes IBM
PC/XT Emulation and C, with
Optional FORTRAN, Pascal and
UNIFY Data Base Manager

* 4M Bytes System Memory,
Expandable to 12M Bytes

* 86M Bytes Hard Disk, 156M Bytes
and 234M Bytes Optional

UTek is a trademark of Tektronix, Inc.

The Tektronix 4330 Graphics Worksta-
tions and 4230 Terminals deliver the 3D
and 2D graphics features set that Tek

pioneered in the 4120 Series, now
enhanced to provide even higher
performance.

High-Performance Processing

The 4330/4230 Family offers excellent
graphics price/performance. Motorola’s
68020 16.7 MHz processor manages the
display list, ASCII command processing,
and input/output. Three microcoded
engines, including a bit-sliced engine, ac-
celerate graphics data manipulation. 4M
bytes of graphics memory (3M bytes
available to the user as display list
memory) are standard with an additional
48M bytes optional.

The 4330 Series Workstations operate
with two 68020 processors, working
together to boost total applications per-
formance. The applications processor
operates at 20 MHz and is augmented by
the 68881 floating point processor—and
an optional floating point accelerator.

Tektronix’ UTek Operating System is a
powerful implementation of Berkeley 4.2
UNIX. With a number of extensions from
System V, UTek facilitates system ad-
ministration and maintenance.

The Right Features for 3D Graphics
Displayed objects can be shaded via con-
stant, cosine or Gouraud shading
methods. Users can select from 16 pre-
defined translucency patterns and
specify ambient light intensity and direc-
tion for up to 16 sources of white light for
each of 64 possible views. Objects can be
viewed in parallel or perspective projec-
tion, sectioned, clipped, rolled and
rotated.

3D AND 2D COLOR GRAPHICS

WORKSTATIONS AND TERMINALS

Graphics segments and a 32-bit virtual
graphics coordinate space (24 bits for 3D
graphics) support true zoom and pan.
Segment editing and subroutining, and
the powerful DRAW FACETS command,
provide high-level programming entities.
Tek has expanded its patented implemen-
tation of matching segment classes so
they can be *‘picked’ for graphics input.
The 4330/4230 Family offers high-
performance 2D graphics capability, with
2D speeds five times faster than available
in the 4320/4220 Family.

Easy Handling of Graphics Data

For entering and manipulating graphics
data, 4330/4230 systems include a
VT220-compatible modular keyboard
with a cursor pad and optional thumb-
wheels. A mouse is standard with the
workstations and optional with the ter-
minals. An optional Valuator Dial Box
provides 8 fully-programmable graphics
input controls for the greatest productiv-
ity in manipulating 3D graphics.

To support the dense graphics used in
scientific and engineering applications, all
systems come with 4M bytes of display
memory, with 3M bytes available to the
user. Additional memory is available in
16M byte increments, with a total of 52M
bytes (51M bytes available to the user).
Superior Display Quality

The 4330/4230 systems offer a choice of
16 or 19-inch color displays with
1280x 1024 addressable points for an
exceptionally crisp image. For flicker-free
viewing, displays operate at 60 Hz, non-
interlaced. True stereoscopic viewing
(available as an option) provides alternate
left-eye, right-eye views at a rate of 115
Hz.

Plenty of Mass Storage

The 4330 Workstations include an 86M
byte hard disk and a 1.2M byte flexible
disk for mass storage. Optional additions
are 156M byte or 234M byte hard disks,
a 60M byte cartridge tape, and a 360K
byte flexible disk. For storing even more
data, the Tektronix 4944 Mass Storage
Unit supports a variety of streamer tape,
hard disk and flexible disk options.

Extensive Compatibility with Software
Applications

Compatibility with Tek’s 4120 Series and
new 4320/4220 Family allows hundreds of
previously-developed applications to run
with few or no changes, providing the
flexibility to select the most useful com-
bination of software and hardware. To
simplify software porting, the work-
stations support industry standards like
UNIX, X Windows, and FORTRAN.
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3D AND 2D COLOR GRAPHICS
WORKSTATIONS AND TERMINALS

4330/4230
FAMILY

TABLE 1. 4330/4230 FAMILY PERFORMANCE CHARACTERISTICS

4335 Workstation

4336 Workstation 4337 Workstation

4235 Terminal

4236 Terminal 4237 Terminal

System Processors 68020 @ 20 MHz

68881 coprocessor

68020 @ 20 MHz
68881 coprocessor

68020 @ 20 MHz
68881 coprocessor

Optional Accelerator Floating pt. accel.

Floating pt. accel.

Graphics Processor 68020 @ 16.7 MHz 68020 @ 16.7 MHz 68020 @ 16.7 MHz 68020 @ 16.7 MHz 68020 @ 16.7 MHz 68020 @ 16.7 MHz

Bit Planes 4
Maximum 8+8

Floating pt. accel.
8 12 4
8 24 8+8

8 12
8 24

Display Modes 2D, 3D wireframe

2D, 3D wireframe,

2D, 3D wireframe,

hidden line, shaded hidden line, shaded

surface, double

surface, double buf-

2D, 3D wireframe

2D, 3D wireframe, 2D, 3D wireframe,
hidden line, shaded hidden line, shaded
surface, double surface, double buf-

buffered fered, true color buffered fered, true color

Optional Display Stereoscopic Stereoscopic Stereoscopic Stereoscopic Stereoscopic Stereoscopic
Displayable Colors 16 256 4,096 16 256 4,096
Maximum 256 256 16.7M 256 256 16.7M
Display Size 406 mm (16 in.) 406 mm (16 in.) 406 mm (16 in.) 406 mm (16 in) 406 mm (16 in.) 406 mm (16 in.)
Optional Display Size483 mm (19 in.) 483 mm (19 in.) 483 mm (19 in.) 483 mm (19 in.) 483 mm (19 in.) 483 mm (19 in.)
Addressability 1280 x 1024 1280 x 1024 1280 x 1024 1280 x 1024 1280 x 1024 1280 x 1024
System Memory (bytes) 4M 4aM 4M
Maximum (bytes) 8 or 12M 8 or 12M 8 or 12M
Display Memory (bytes) 4aM 4M aM 4aM 4aMm aMm
Maximum (bytes) 20, 36, or 52M 20, 36, or 52M 20, 36, or 52M 20, 36, or 52M 20, 36, or 52M 20, 36, or 52M
Mass Storage (bytes) 86M hard disk, 86M hard disk, 86M hard disk,

1.2M flexible disk 1.2M flexible disk 1.2M flexible disk
Optional Mass 156 or 234M 156 or 234M 156 or 234M
Storage (bytes) hard disk, hard disk, hard disk,

60M cartridge tape, 60M cartridge tape, 60M cartridge tape,

360K flexible disk 360K flexible disk 360K flexible disk
Interfaces Dual RS-232C, LAN, Dual RS-232C, LAN, Dual RS-232C, LAN, Host RS-232C, Host RS-232C, Host RS-232C,

Second RGB output, Second RGB output, Second RGB output, Dual RS-232C, LAN,Dual RS-232C, LAN,Dual RS-232C, LAN,

SCSI, Color printer

SCSI, Color printer

SCSI, Color printer
Color printer

Second RGB output, Second RGB output, Second RGB output,

Color printer Color printer

Optional Interfaces

Additional RS-232C, Additional RS-232C, Additional RS-232C,

Dual Centronics I/IFS Dual Centronics I/FS Dual Centronics I/FS

Interactive DMA

Interactive DMA Interactive DMA

UTek, C,
X Windows 10.4,

System Software

UTek, C,
X Windows 10.4,

UTek, C,
X Windows 10.4,

PC software support PC software support PC software support

Optional Software  Pascal, UNIFY,

ACCELL

Pascal, UNIFY,
ACCELL

Pascal, UNIFY,
ACCELL

Supported GIN Thumbwheels,

Thumbwheels,

Thumbwheels,

Thumbwheels,

Thumbwheels, Thumbwheels,

Devices tablets, mouse, tablets, mouse, tablets, mouse, tablets, mouse, tablets, mouse, tablets, mouse,
valuator dials, valuator dials, valuator dials, valuator dials, valuator dials, valuator dials,
cursor pad cursor pad cursor pad cursor pad cursor pad cursor pad

Supported Tek 4692, 4696, 4693D 4692, 4696, 4693D 4692, 4696, 4693D 4692, 4696, 4693D 4692, 4696, 4693D 4692, 4696, 4693D

Color Printers

Tektronix PLOT 10® TekniCAD™ and
TekniCAP™ are supported, and PLOT 10
Standard Tektronix Interface (STI) and
Terminal Control System (TCS) have been
enhanced to provide fast access to the
4330/4230 Family.

Software emulation of the IBM PC/XT is
also standard, allowing the workstations
to run a variety of PC/XT-based
applications.

The 4330 Workstations and 4230 Terminals
include a local area network port (IEEE
802.3) as well as dual RS-232C, Centron-
ics-style, and Small Computer System
Interface (SCSI) ports. Multiple RS-232C
DMA ports and additional Centronics-
compatible interfaces can be installed.
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Tektronix and Industry Standards

The 4330 Workstations include industry-
standard implementations of C, with
FORTRAN 77 and ISO Pascal available as
options.

In addition to the Tektronix PLOT 10
graphics standards, the 4330 Workstations
implement UTek, Tektronix’ powerful
UNIX-based operating system. UTek's
menu-based sysadmin interface simplifies
the most complex system tasks, including
network and system administration.

Networking is supported by an IEEE 802.3
Ethernet interface and the standard TCP/IP
protocol. For file management across the
network, the 4330 Series uses Sun Micro-
systems’ Network File System (NFS)*.

Output Support

The 4330 Workstations and 4230 Ter-
minals support Tek’s new 4693D Color Im-
age Printer which prints up to 16 million
shades at 300 dots-per-inch addressabil-
ity. Built-in color interfaces provide
driver connection and hardware support
for the Tektronix 4696 and 4692 Color
Ink-Jet Printers. 4330/4230 Workstations
and Terminals are free for other use while
files are printing.

* Sun Microsystems’ NFS will be available in

Spring 1988.

TekniCAD and TekniCAP are trademarks of

Tektroni.x, Inc.

PLOT 10 is a vregistered trademark of

Tektranix, Inc.



NEW 4330 SERIES

3D/2D Graphics Workstations

4337

3D/2D Graphics Workstation

3D AND 2D COLOR GRAPHICS
WORKSTATIONS AND TERMINALS

4236

3D/2D Graphics Terminal

Tektronix offers a selection of 3D graphics
workstations to meet users’ graphics com-
puting needs. Each of the three 4330
Workstations shares the features and per-
formance described in the preceding
paragraphs and in Table 1. In addition,
each one has specific features designed
to meet the range of display quality and
flexibility required by graphics users. The
differing features of each workstation are
listed below.

4335

3D/2D Graphics Workstation

e Wireframe Modeling
¢ 4 Bit Planes, 8+8 Max
* 16 Displayable Colors, 256 Max

The 4335 introduces the 4330 Series 3D
Graphics Workstations with Tektronix-
quality graphics features and high-
performance computing.

The 4330 Series operates with two 68020
processors working together to boost total
applications performance. The applica-
tions processor operates at 20 MHz and
is augmented by the 68881 floating point
processor—and an optional floating point
accelerator. An additional 68020 off-loads
graphics processing from the CPU.

In addition to sharing the graphics
features of the 4330/4230 Family, the
4335 offers extensive software com-
patibility, window management, and net-
working capabilities.

4336

3D/2D Graphics Workstation

e Shaded Surface Images, Wireframe
Modeling, Hidden Line Removal

¢ 8 Bit Planes

* 256 Displayable Colors

The 4336 3D Graphics Workstation
enhances display quality with 8 bit planes
and 256 displayable colors.

Four more bit planes and a Z-buffer make
the 4336 the entry-level workstation for
applications requiring hidden line
removal, translucency, and shaded sur-
face rendering.

¢ True Color Display

¢ Shaded Surface Images, Wireframe
Modeling, Hidden Line Removal

* 12 Bit Planes, 24 Max

* 4,096 Displayable Colors, 16.7M Max

¢ Hidden Line Removal and Local
Shaded Surface Rendering

* 3D and 2D Wireframe Modeling

* 8 Bit Planes and 256 Displayable
Colors

For the highest quality image rendering,
the 4337 3D Graphics Workstation offers
enhanced 4330/4230 performance. The
4337 comes with 12 bit planes, allowing
the system to display 4,096 colors. It can
be configured with up to 24 bit planes to
provide true color—the ability to define
displayable colors with 24 bits of preci-
sion and thus display 16.7 million shades.
For smooth, dynamic movement, double-
buffering is available on the 4337 by pur-
chasing an additional 12-plane frame
buffer.

NEW 4230 SERIES

3D/2D Graphics Terminals

Tektronix 4230 Terminals offer a series of
3D graphics terminals. Each of the three
4230 terminals shares the performance
and quality display features described in
the preceding paragraphs and in Table X.
In addition, each terminal features some
unique qualities to offer users the specific
capabilities they require in graphics ter-
minals. The differentiating features of
each terminal are listed below.

4235

3D/2D Graphics Terminal

¢ 3D and 2D Wireframe Modeling
¢ 4 Bit Planes, 8+8 Max
¢ 16 Displayable Colors, 256 Max

The 4235 3D Graphics Terminal provides
an entry-level product in the 4330/4230
3D Family, offering high-performance 3D
wireframe and expandability into other
Family features. The 4230 Series operates
with a 16.7 MHz 68020, and includes one
RS-232C host port, two RS-232C
peripheral interfaces, and color printer
and LAN interfaces. Terminals come with
4M bytes of display memory, with an ad-
ditional 20, 36, or 52M bytes optional.

A 4100F1U Field Upgrade Kit upgrades
the 4235 Terminal to a fully-integrated
4335 3D Graphics Workstation.

The 4236 3D Graphics Terminal shares the
performance of the 4235 Terminal and
offers 8 bit planes and 256 displayable
colors. Its enhanced graphics features in-
clude hidden line removal and shaded
surface modeling.

A 4100F1U Upgrade Kit upgrades the
4236 Terminal to a 4336 3D Graphics
Workstation.

4237

3D/2D Graphics Terminal

¢ True Color Graphics

* 12 Bit Planes, 24 Max

* 4,096 Displayable Colors,
16.7M Optional

The 4237 3D Color Graphics Terminal is
Tek’s highest-performance terminal.
While it shares the 3D graphics perform-
ance of the rest of the 4230 Series, the
4237 is enhanced to offer 12 bit planes
and 4,096 displayable colors. It can be
configured with up to 24 bit planes, pro-
viding the ability to define displayable
colors with 24 bits of precision and thus
display 16.7 million shades.

A 4100F1U Upgrade Kit upgrades the
4237 Terminal to a 4337 3D Graphics
Workstation.

For more information on the 4330/4230

3D/2D Graphics workstations and Ter-
minals see Table 1.

Ordering information is on page 66.

L 3 &

4330 3D/2D Graphics Workstation.
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TEK

NEW 4320/4220
FAMILY

2D Graphics Workstations and Terminals

¢ Integrated Workstation or
Host/Network-Connected Terminal
Configurations

e 20 MHz 68020 Workstation CPU,
with 68881 Coprocessor and
Optional Floating Point Accelerator

* 16.0 MHz 68020/68881 Graphics Engine

¢ Pipelined Architecture and Custom
Gate Arrays for Maximum Graphics
Performance

¢ UNIX-Based UTek™ Operating System
with System Administration Interface,
On-Line Tutorials and On-Line Help

¢ 256 Displayable Colors

¢ Tektronix Graphics Feature Set

* X Windows, Version 10.4

e C Compiler and IBM PC/XT Emula-
tion, with Optional FORTRAN Com-
piler, Pascal Compiler, and UNIFY
Data Base Manager

e Support for Ethernet, TCP/IP and
Sun NFS*

¢ 4M Byte Display Memory,
8M Bytes Max

* 4M Byte Workstation System
Memory, Expandable to 12M Bytes

e 86M Byte Hard Disk, 156M Bytes
and 234M Bytes Optional

* 1.2M Byte Floppy Disk, 360K Bytes
Optional

62

3D AND 2D COLOR GRAPHICS
WORKSTATIONS AND TERMINALS

The Tektronix 4320 Series Graphics
Workstations and 4220 Series Graphics
Terminals deliver the advanced features
and high performance needed to manip-
ulate complex 2D graphics.

High-Performance Processing

The 4320/4220 Family offers excellent
graphics price/performance. Motorola’s
68020 16.0 MHz processor manages the
display list, ASCII command processing,
and input/output. Three microcoded
engines, including a bit-sliced engine, ac-
celerate graphics data manipulation. 4M
bytes of graphics memory (3M bytes
available to the user as display list
memory) are standard, with an additional
4M bytes optional.

The 4320 Series Workstations operate
with two 68020 processors working
together to boost total applications per-
formance. The applications processor
operates at 20 MHz and is augmented by
the 68881 floating point processor—and
an optional floating point accelerator.
Tektronix’ UTek Operating System is a
powerful implementation of Berkeley 4.2
UNIX. With a number of extensions from
System V, UTek facilitates system ad-
ministration and maintenance.
Superior Graphics

The 4320/4220 Workstations and Ter-
minals share outstanding graphics
features. Graphics segments, combined
with 32-bit virtual graphics coordinate

4320/4220

FAMILY

space, allow full detail zoom and pan.
Surfaces of one or more bit planes can be
manipulated as layers, with user control
over visibility. The scrolling dialog area
keeps host communications, menus, and
similar tasks separate from the graphics
image, and user-definable markers can be
used to create custom icons.

Software Compatibility

Tek’s 4320/4220 Family is software-
compatible with Tektronix 4120 Series
Workstations and the new 4330/4230
“amily of 3D Workstations and Terminals.
This compatibility provides instant access
to many software packages for tasks rang-
ing from presentation graphics and draft-
ing to cartographic analysis and
mechanical design.

An industry-standard implementation of
C is standard with the 4324 and 4325, and
FORTRAN 77 and ISO Pascal are optional.
IBM PC/XT software emulation is stan-
dard. Tektronix PLOT 10® TekniCAD™
and TekniCAP™ have been enhanced for
the 4324.

Tektronix and Industry Standards

In addition to the Tektronix PLOT 10
graphics standards, 4320 Workstations im-
plement UTek, Tektronix’ powerful UNIX-
based operating system. UTek's menu-
based sysadmin interface simplifies the
most complex system tasks, including net-
work and system administration.
Networking is supported by an IEEE
802.3 Ethernet interface and the stan-
dard TCP/IP protocol. For file manage-
ment across the network, the 4320 Series
uses Sun Microsystems’ Network File
System (NFS)*.

Color Monitors

The 4320/4220 Family Workstations and
Terminals offer a choice of color graphics
monitors that display 256 colors from a
palette of more than 16.7 million shades.
Users can select 16-inch or 19-inch color
displays, and choose either 1280 x1024
addressability or 1024 x 768 addressabili-
ty. Anti-reflective coating on the CRT
screen cuts glare and the 60 Hz, non-
interlaced operaton virtually eliminates
flicker.

Colorful Hardcopy

A built-in color printer interface supports
the Tektronix 4693D Color Image Printer
and Tek’s 4692 and 4696 Color Ink-Jet
Printers. Print spooling allows system use
while images are being printed.

* Sun Microsystems’ NFS will be available in

Spring 1988.

UTek, TekniCAD and TekniCAP are trade-
marks of Tektronix, Inc.

PLOT 10 is a registered trademark of
Tektronix, Inc.



TEK

TABLE 2. 4320/4220 FAMILY PERFORMANCE CHARACTERISTICS

4324 Workstation

4325 Workstation

4224 Terminal

4225 Terminal

System Processor

68020 @ 20 MHz
68881 coprocessor

68020 @ 20 MHz
68881 coprocessor

Optional Accelerator

Floating point accel.

Floating point accel.

Graphics Processor

68020 @ 160 MHz

68020 @ 16.0 MHz

68020 @ 160 MHz

68020 @ 16.0 MHz

Displayable Colors 256 256 256 256
Display Size 406 mm (16 in.) 406 mm (16 in.) 406 mm (16 in.) 406 mm (16 in.)
Maximum Display Size 483 mm (19 in.) 483 mm (19 in.) 483 mm (19 in.) 483 mm (19 in.)
Addressability 1024x768 1280x1024 1024x768 1280x1024
System Memory (bytes) 4M 4M
Maximum (bytes) 12M 12M
Display Memory (bytes) 4M 4M 4M 4M
Maximum (bytes) 8M 8M 8M 8M
Mass Storage (bytes) 86M hard disk, 86M hard disk,

1.2M flexible disk 1.2M flexible disk
Optional Mass 156 or 234M hard disk, 156 or 234M hard disk,
Storage (bytes) 60M cartridge tape, 60M cartridge tape,

360K flexible disk 360K flexible disk
Interfaces Dual RS-232C, LAN, Dual RS-232C, LAN, Host RS-232C, Host RS-232C,

Second RGB output,
SCSI, Color printer

Second RGB output,
SCSI, Color printer

Dual RS-232C, LAN,
Second RGB output,

Color printer

Dual RS-232C, LAN,
Second RGB output,
Color printer

Optional Interfaces

Additional RS-232C

Additional RS-232C

System Software

UTek, C,
X Windows 10.4,
PC software support

UTek, C,
X Windows 104,
PC software support

Optional Software

Pascal, UNIFY, ACCELL

Pascal, UNIFY, ACCELL

Supported GIN
Devices

Thumbwheels,
tablets, mouse,
cursor pad

Thumbwheels,
tablets, mouse,
cursor pad

Thumbwheels,
tablets, mouse,
cursor pad

Thumbwheels,
tablets, mouse,
cursor pad

Supported Tek Color
Printers

4692, 4696, 4693D

4692, 4696, 4693D

4692, 4696, 4693D

4692, 4696, 4693D

The 4320/4220 Family Workstations and Terminals produce 2D color output with the Tektronix 4693D Color Image Printer.
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TEK 4320/4220
FAMILY

NEW 4320 SERIES

2D Graphics Workstations

Tektronix provides a selection of 2D
graphics workstations with quality per-
formance and graphics capabilities. Both
4320 Workstations share the features of
the 4320/4220 Family described in the
preceding paragraphs and Table 2. In ad-
dition, each workstation has distin-
guishing features, offering the user a
selection to meet specific graphics needs.
Unique features of each workstation are
listed in the following paragraphs.

4324

2D Graphics Workstation
* 1024 x768 Addressability

The 4324 Graphics Workstation intro-
duces the Tektronix 4320 Series of fast,
powerful graphics systems for integrated
workstation environments. With Tek’s
UTek operating system to facilitate opera-
tions and maintenance, the 4324 has the
power needed for mechanical design, car-
tography, and other graphics- and
compute-intensive applications. With
adherance to industry standards, the
4324 fits easily into a mixed-vendor com-
puting environment.

4325

2D Graphics Workstation
* 1280x1024 Addressability
The 4325 2D Graphics Workstation in-

cludes the features of the 4324, but adds
higher, 1280x 1024 addressability.
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LOR GRAPHICS
ND TERMINALS

4224 2D Graphics Terminal with PLOT 10 TechniCAD.

NEW 4220 SERIES

2D Graphics Terminals

4225

2D Graphics Terminal

Tektronix introduces two 2D graphics ter-
minals, both featuring the graphics per-
formance of the 4320/4220 Family. To give
the graphics user a selection, each ter-
minal offers different display features,
described in the following paragraphs.

4224

2D Graphics Terminal
* 1024 x768 Addressability

The 4224 2D Graphics Terminal provides
the same performance and graphics
qualities as the 4320/4220 Family. Dual
RS-232C, LAN, and color printer inter-
faces make the 4224 suitable for host-
based computing and environments with
a network of hosts and workstations.

A 4100F1U Field Upgrade Kit easily
upgrades the 4224 Terminal to a fully-
integrated 4324 2D Graphics Workstation.

* 1280x1024 Addressability

The 4225 2D Graphics Terminal enhances
the features and performance of the 4224
Terminal. With addressability of
12801024, it improves 2D viewing of
complex graphics images.

A 4100F1U Field Upgrade Kit upgrades
the 4225 Terminal to a 4325 2D Graphics
Workstation.

For more information on the 4320/4220
2D Graphics Workstations and Terminals
see Table 2.

Ordering information is on page 66.
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4301 Applications Processor.

NEW 4301

Applications Processor

* 20 MHz 68020 CPU, 68881 Floating
Point Unit, Optional Floating Point
Accelerator

* Tektronix UTek™ Operating System

* Integrated Ethernet Networking,
with TCP/IP and Network File
System

¢ Additional Computing for Tek 4120
Series Users

A Workstation Compute Engine for
Tektronix 4100 Series, 4120 Series and
4200 Series Terminals

The Tektronix 4301 Applications Pro-
cessor provides local computing resources
for Tektronix 4100, 4120 and 4200 Series
terminals. The 4301 adds 2.5 MIPS of pro-
cessing in a Unix-based operating system,
local area networking, extensive mass
storage, and broad-based software
support.

APPLICATIONS
PROCESSOR

The 4330/4230 Family Workstations and Terminals produce 3D color output with the Tektronix
4693D Color Image Printer.

High-Performance Engine

The 4301 bus architecture is built around
a Motorola VMEbus, powered by a full
32-bit, 20 MHz 68020 and a 68881 floating
point processor. An optional floating
point accelerator provides even greater
speed.

Tek’s UTek operating system, an im-
plementation of Berkeley 4.2 UNIX,
offers a large command set with many
System V extensions and advanced func-
tions. With virtual memory of 256M bytes,
UTek’s interactive interface simplifies
system administration and maintenance.
Programming and Software Support

A high-performance compiler for C is
standard with the 4301, and a FORTRAN
77 compiler and ISO Pascal compiler are
optional.

The 4301 supports Tektronix PLOT 10®
TekniCAD™ and TekniCAP™. Software
emulation for text-based IBM PC/XT ap-
plications is standard.

Networking

With a high-speed Ethernet local area
network, the 4301 can connect to a net-
work of Tektronix 4132 workstations,
4330 and 4320 workstations, 4230 and
4220 terminals, and other hosts and
workstations. The Network File System
and TCP/IP communications protocols
expand networking capabilities.

Rapid Communications

The 4301 transfers data over a dual
RS-232C port at rates of up to 38.4K bytes
per second. The optional Interactive DMA
Interface provides single-path com-
munications at parallel speeds, and can
be used with minimal programming for
both bulk data and interactive transmis-
sions to pass through a single channel.

PLOT 10 is a registered trademark of

Tektronix, Inc. UTek, TekniCAD and TekniCAP
are trademarks of Tektronix, Inc.
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ORDERING INFORMATION
WORKSTATIONS AND TERMINALS

ORDERING INFORMATION
4330/4230 3D GRAPHICS
WORKSTATIONS AND TERMINALS

4335 3D Graphics Workstation*!
Includes: Color display, tilt/swivel base,
graphics module, compute module, VT 220-
type keyboard, mouse, power cords, keyboard
overlays, RGB cables, Operator Manual, Com-
mand Reference Manual, UTek Tools Manual,
System Administration Guide, X Windows
System Reference, NFS Reference*?, C User
Manual, Workstation Master Index.
Optional Accessories: Service Manual,
display calibration graticules, Software Porting
Guide.
4336 3D/2D Graphics Workstation*!
Includes: Same as 4335.
4337 3D/2D Graphics Workstation*!
Includes: Same as 4335.
4235 3D/2D Graphics Terminal*!
Includes: Color display, tilt/swivel base,
graphics module, VT 220-type keyboard, power
cords, keyboard overlays, RGB cables, RS-232C
cable, Operator Manual, Reference Manual, In-
troduction Brochure.
Optional Accessories: Service Manual,
display calibration graticules.
4236 3D/2D Graphics Terminal*!
Includes: Same as 4235.
4237 3D/2D Graphics Terminal*!
Includes: Same as 4235.

4330/4230 FAMILY OPTIONS
Option 1A—(4330 Series Only)
Floating Point Accelerator*!
Option 1B—(4330 Series Only)
4M byte Additional System
Memory (8M bytes Total)*!
Option 1C—(4330 Series Only) 8M
bytes Additional System Memory
(12M bytes Total)*!
Option 2A—(4235/4335 Only) Ad-
ditional 4 Bit Planes (8 Total)*!
Option 2E—(4237/4337 Only) 12
Bit Planes Double Buffered*!
Option 3A—(4330 Series Only)
Dual RS-232C DMA*!
Option 3B—(4330 Series Only)
Dual Centronics Interface*!
Option 3E—(4330 Series Only)
Network Adapter*!
Option 3F—Interactive DMA for
DEC DRV-11WA Interfaces*!
Option 3G—(4330 Series Only)
Local Bus Adapter*!
Option 3W—Interactive DMA for
DEC DR-11W Interfaces*!
Option 10—(4330 Series Only) Ad-
ditional 360K byte Flexible Disk*!
Option 11—(4330 Series Only)
Additional 360K byte Flexible
Disk and Streamer Tape*!
Option 12—(4330 Series Only)
Additional Streamer Tape*!
Option 16—(4330 Series Only)
156M byte Hard Disk*!
Option 17—(4330 Series Only)
234M byte Hard Disk*!
Option 32—19-inch 1280x1024
Color Display *!
Option 33—Stereoscopic Display*!
Option 49—Rental Tag*!
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4320/4220 2D GRAPHICS
WORKSTATIONS AND TERMINALS
4324 2D Graphics Workstation*!
Includes: Color display, tilt/swivel base,
graphics module, compute module, VT220-type
keyboard, mouse, power cords, keyboard
overlays, RGB cables, Operator Manual, Com-
mand Reference Manual, UTek Tools Manual,
System Administration Guide, X Windows
Reference, NFS Reference*?, C User Manual,
Workstation Master Index.
Optional Accessories: Service Manual,
display calibration graticules, Software Porting
Guide.
4325 2D Graphics Workstation*!
Includes: Same as 4324.
4224 2D Graphics Terminal*!
Includes: Color display, tilt/swivel base,
graphics module, VT 220-type keyboard,
mouse, power cords, keyboard overlays, RGB
cables, RS-232C cable, Operator Manual, Com-
mand Reference Manual, Introduction
Brochure.
Optional Accessories: Service Manual,
display calibration graticules.
4225 2D Graphics Terminal *!
Includes: Same as 4224,
4320/4220 FAMILY OPTIONS

Option 1A—(4320 Series Only)
Floating Point Accelerator*!
Option 1B—(4320 Series Only) 4M
bytes Additional System Memory (8M
bytes Total)*!
Option 1C—(4320 Series Only) 8M
bytes Additional System Memory
(12M bytes Total)*!
Option 3A—(4320 Series Only) Dual
RS-232C DMA*!
Option 3B—(4320 Series Only) Dual
Centronics Interface*!
Option 3E—(4320 Series Only) Net-
work Adapter*!
Option 3G—(4320 Series Only) Local
Bus Adapter*!
Option 10—(4320 Series Only) Ad-
ditional 360K byte Flexible Disk*!
Option 11—(4320 Series Only)
Additional 360K byte Flexible
Disk and Streamer Tape*!
Option 12—(4320 Series Only)
Additional Streamer Tape*!
Option 16—(4320 Series Only)
156M byte Hard Disk*!
Option 17—(4320 Series Only)
234M byte Hard Disk*!
Option 32—(4224/4324 Only)
19-inch 1024 x768 Color Display *!
Option 32—(4225/4325 Only)
19-inch 1280x1024 Color Display*!
Option 49—Rental Tag*!

4301 APPLICATIONS PROCESSOR
Includes: Power cord, Installation Guide,
Workstation User Guide, Command Reference,
Tools Manual, System Administration Guide,
NFS*2 Reference, C User Manual, Workstation
Master Index.

Optional Accessories: Service Manual, Soft-
ware Porting Guide.
OPTIONS
Option 1A—Floating Point
Accelerator*!
Option 1B—Additional 4M byte
System Memory*!
Option 1C—Additional 8M byte
System Memory*!
Option 3A—Dual RS-232C DMA*!
Option 3B—Dual Centronics
Interface*!
Option 3BE—Network Adapter*!
Option 3F—Interactive DMA*1
Option 3G—Local Bus Adapter*!
Option 10—360K byte Flexible
Disk*!
Option 11—360K byte Flexible Disk
and Streamer Tape*!
Option 12—Streamer Tape*!
Option 16—156M byte Hard Disk*!
Option 17—234M byte Hard Disk*!
Option 49—Rental Tag*!
SOFTWARE PRODUCTS
4300P21 Data Base Manager*!
4300P22 ACCELL Integrated
Development System*!
4300P37 FORTRAN 77 Compiler*!
4300P38 Pascal Compiler*!
SOFTWARE OPTIONS
01—Streamer tape media*!
02—1.2M byte flexible disk media*!

*1 Contact your local sales office for
information.
*2 Sun Microsystems’ NFS will be available in
Spring 1988.
Field Upgrade Kits, international keyboards
and international power cords are available.
Contact your local Tektronix sales
representative.
WARRANTY-PLUS SERVICE PLANS
See Customer Service.

RECONDITIONED
TEKTRONIX INFORMATION
DISPLAY PRODUCTS

* Quick Delivery

* Low Prices

* New Product Warranties

¢ Quantity Discounts

With Tek'’s quick delivery, you can be us-
ing Information Display products at
substantial savings in just two weeks.
Tektronix remanufactures demo and
lease returns to latest specifications and
offers them with new product warranties.
Quantity discounts apply to current as
well as discontinued products.

In the U.S., contact your local Tektronix Field
Office for IDG Reconditioned Product availa-

bility and prices. Overseas customers call
your Tektronix Sales Office.



4310
SERIES

TEK

GRAPHICS
WORKSTATIONS

NEW 4310 SERIES

Graphics Workstations

* 32-Bit 68020 CPU, 68881 Floating
Point Processor

» Tektronix UTek™ Operating System

* Extensive Programming and
Software Support, Including IBM PC
Emulation

* X Windows with 4107 Graphics

* Choice of 13-inch Monochrome,
19-inch Grayscale, or 19-inch Color
Displays

All three workstations support Tektronix
PLOT 10® TekniCAD™ and several
third-party software packages. The 4316
and 4317 support PLOT 10 TekniCAP™
also.

Smalltalk-80 and Other Advanced
Languages

The 4310 Series provides Smalltalk-80
standard, enhanced by Tek with more
than 500 additional classes of objects, an
unlimited Large Object Space interpreter,
grayscale and color integration into
Smalltalk applications, and the ability to

other languages. 4310 Workstation op-
tions include Green Hills" FORTRAN 77
and Pascal compilers, Tek Common
LISP® | and QUINTUS PROLOG. Users
have access to a large library of graphics
routines and PLOT 10 Terminal Control
System and Software Terminal Interface.
Software developed for the Tektronix
4132, 4320 and 4330 Workstations is easi-
ly ported to the 4310 Series.

UTek, TekniCAD and TekniCAP are
trademarks, and Tek Common LISP and PLOT
10 are registered trademarks, of Tektronix, Inc.

¢ Integrated Local Area Network

The new Tektronix 4310 Series Graphics
Workstations—the 4315, 4316 and 4317—
bring together high-performance bit-

call functions and routines written in

4310 SERIES PERFORMANCE CHARACTERISTICS
4315 4316 4317

mapped graphics, Tek’s UTek operating Processors 68020 @ 1667 MHz 68020 @ 1667 MHz 68020 @ 1667 MHz
system, an advanced set of programming 68881 coprocessor 68881 coprocessor 68881 coprocessor
languages, and software support for Tek Custom gate arrays Custom gate arrays
4107 and IBM PC applications. All three Display Type Monochrome Grayscale (16 levels)  Color (16 from 4096)
workstations are designed for computer-  pisplay Size 330 mm (13 in.) 483 mm (19 in.) 483 mm (19 n.)
aiilsd aofoware ?nginegr,ifls' 2D draf“:gv Displayable Resolution 640x480 1376x1024 1376x1024

e e bechiicid publiching s other o il 1376x1024 1376x1024 1376x1024

System Memory (bytes) 5M 4M aM
Optional Memory (bytes) 9 or 13M 8 or 12M 8 or 12M

Mass Storage (bytes) 86M hard disk 86M hard disk 86M hard disk
1.2M flexible disk 1.2M flexible disk 1.2M flexible disk

Optional Storage (bytes) 156 or 234M hard disk 156 or 234M hard disk 156 or 234M hard disk

Cost-Effective Performance

The 4310 Workstations are built around
a 32-bit 68020 CPU and a 16.7 MHz 68881
floating point coprocessor, with a
minimum of 4M bytes of RAM. They in-

clude integrated networking, an RS-232C  |nierfaces RS-232C, LAN, RS-232C, LAN, RS-232C, LAN,
port, and a Centronics-style parallel SCSI, Centronics SCSI, Centronics SCSI, Centronics
interface. Software UTek, C, Smalltalk, UTek, C, Smalltalk, UTek, C, Smalltalk,

X Windows 10.4,
4107 Virtual Terminal

Prolog, Common LISP,
FORTRAN, Pascal

Supported Tek Printers 4692, 4696, 4693D

X Windows 10.4,
4107 Virtual Terminal

Prolog, Common LISP,
FORTRAN, Pascal

4692, 4696, 4693D

X Windows 104,
4107 Virtual Terminal

Prolog, Common LISP,
FORTRAN, Pascal

4692, 4696, 4693D

Each workstation includes a 1.2M byte
flexible disk, an 86M byte hard disk, and
a built-in SCSI to provide rapid disk input
and output. With Ethernet and TCP/IP,
the 4310 workstations support electronic
mail, host communications, and periph-
eral sharing. All three workstations come
with a three-button mouse and support
Tek's new 4693D Color Image Printer and
4692 and 4696 Color Ink-Jet Printers.

UTek Power

Tek's UNIX-based UTek Operating System
furnishes a comprehensive set of reliable
utilities. Based on Berkeley 4.2bsd with
a number of System V enhancements,
UTek includes software development
tools such as an enhanced make build
control program, a version control
system, and sophisticated queueing
facilities. UTek’s interactive interface
simplifies system administration and
maintenance.

Extensive Software

The 4310 Series Workstations come stan-
dard with a 68000 assembler, Green Hills
Software’s C compiler, and Tek's imple-
mentation of X Windows Version 10.4. To
expand access to software, the 4310
Workstations can support Tektronix 4107
applications (via X Windows) and IBM
PC/XT applications.

Optional Software
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TEK

NEW 4315

Graphics Workstation

* 5M Byte System Memory, with 9 or
13M Bytes Optional

* 1376 x1024 Addressability, 640x480
Displayable Resolution

* Monochrome 13-Inch Display

* 16.67 MHz 68020 Processor and
68881 Coprocessor

* UTek, C, Smalltalk and X Windows

The Tektronix 4315 Graphics Workstation
is a desktop workstation powered by a
16.67 MHz 68020 CPU and 68881 coproc-
essor. With the UTek Operating System,
the 4315 provides tools for software
development, an enhanced make build
control program, the Revision Control
System, and the Multiple-Device Queue-
ing System.

The 4315’s 640 x480-pixel screen acts as
a window into the 1376 x 1024 bitmapped
display memory, effectively providing a
much larger working area. To access the
enlarged work space, a smooth panning
feature automatically starts when the
screen cursor reaches a display edge.
Advanced Languages and Software
The 4315 includes Tek’s proprietary ver-
sion of Smalltalk-80, enhanced to provide
an even more efficient programming en-
vironment. FORTRAN 77 and Pascal com-
pilers, Tek Common LISP, and QUINTUS
PROLOG are optional with the 4315. It
also runs Tek's PLOT 10 TekniCAD and a
number of third-party software packages.

With 5M bytes of RAM, upgradeable to
13M bytes, the 4315 has an 86M byte hard
disk and a 1.2M byte flexible disk. A
three-button mouse aids input, and Tek’s
4692, 4696, and 4693D printers are sup-
ported. For more information on 4310
Series performance characteristics, see
page 67.

NEW 4316

Grayscale Graphics Workstation

¢ 1376 x1024 Addressability

¢ Grayscale 19-Inch Display

* 4M Byte System Memory, with 8 or
12M Bytes Optional

* 16.67 MHz 68020 Processor and
68881 Coprocessor, with Custom
Gate Arrays

¢ UTek, C, Smalltalk and X Windows

The Tektronix 4316 Graphics Workstation
offers a 19-inch screen and 16 shades of
gray. With 1376 x1024 addressability and
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4317 Color Graphics Workstation.

10-mil spot size, the 70-Hz noninterlaced
display has a flicker-free image. Pro-
prietary gate array technology provides
very fast grayscale BitBlt performance.
This speed and resolution make the 4316
an excellent tool for technical publishing,
grayscale imaging and vision system
applications.

Programming and Software Support
The 4316 includes Tek's proprietary ver-
sion of Smalltalk-80, enhanced to provide
an even more efficient programming en-
vironment. To aid programmers, the 4316
offers as options FORTRAN 77 and Pascal
compilers, Tek Common LISP, and QUIN-
TUS PROLOG. It also supports Tektronix’
PLOT 10 TekniCAD and TekniCAP.

With 4M bytes of RAM, upgradeable to
12M bytes, the 4316 has an 86M byte hard
disk and 1.2M byte flexible disk. The 4316
supports Tektronix 4692 and 4696 Ink-Jet
Printers and the new 4693D Color Image
Printer. It comes with a 32 x 32-pixel, two-
plane hardware cursor; a full-screen,
cross-hair cursor; and a three-button
mouse. For more information see 4310
Series performance characteristics on
page 67.

NEW 4317

Color Graphics Workstation

16 Colors From a Palette of 4096

1376 x1024 Addressability

19-Inch Display

4M Bytes System Memory, 8 or 12M

Bytes Optional

* 16.67 MHz 68020 Processor and
68881 Coprocessor, with Custom
Gate Arrays

* UTek, C, Smalltalk and X Windows

The Tektronix 4317 Graphics Workstation
uses proprietary gate arrays to deliver
outstanding color BitBlt performance.
The 4317 displays 16 colors at once,
selected from a palette of 4096 shades.
Programming and Software Support
The 4317 includes Tek’s proprietary ver-
sion of Smalltalk-80. FORTRAN 77 and
Pascal compilers, Tek Common LISP, and
QUINTUS PROLOG are available as op-
tions. The 4317 runs Tektronix’ PLOT 10
TekniCAD and TekniCAP, as well as a
number of third-party software packages.
The 4317 has 4M bytes of RAM, upgrade-
able to 12M bytes, an 86M byte hard disk
and 1.2M byte flexible disk. The 4317 sup-
ports Tektronix 4692, 4696 and 4693D
printers. It comes with a 32x32-pixel,
two-plane hardware cursor; a full-screen,
cross-hair cursor; and a three-button
mouse. For more information see 4310
Series performance characteristics on
page 67.




ORDERING INFORMATION

4315 Graphics Workstation*!
Includes: 68020 CPU, 68881 F.P., 5M byte
RAM, 86M byte hard disk, 1.2M byte flexible
disk, 13-in. monochrome display, 640x480
displayable resolution, Ethernet, RS-232 port,
parallel port, 56M byte virtual address space,
UTek O/S, Smalltalk-80, C, Assembler, IBM PC
emulation, 4107 virtual terminal.
4316 Graphics Workstation*!
Includes: Same as 4315, except 4M byte RAM,
19-in. grayscale display, 1376 x1024 displayable
resolution, 6M byte virtual address.
4317 Graphics Workstation*!
Includes: Same as 4316, except with 19-in. col-
or display.
OPTIONS

Option 05—(4315 Only) Additional
4M byte Memory (Total 9M bytes)*!
Option 05—(4316/4317 Only) Additional
4M byte Memory (Total 8M bytes)*!
Option 06—(4315 Only) Additional 8M
byte Memory (Total 13M bytes)*!
Option 06—(4316/4317 Only) Additional
8M byte Memory (Total 12M bytes)*!
Option 23—156M byte Hard Disk
(Replaces 86M byte Hard Disk)*!
Option 24—234M byte Hard Disk
(Replaces 86M byte Hard Disk)*!
Option 4310F05—Field Installed 4M
byte Daughter Board*!

SOFTWARE PRODUCTS
4300P21 Data Base Manager*!
4300P22 ACCELL Integrated
Development System*!
4300P37 FORTRAN 77 Compiler*!
4300P38 Pascal Compiler*!

SOFTWARE OPTIONS

Option 01—Streamer tape media*!
Option 02—1.2M byte flexible disk
media*!
*1 Contact your local sales office for information.

International Power Plug Options Are
Available.

WARRANTY-PLUS SERVICE PLANS
See Customer Service.

SMALLTALK-80

¢ Extensible, Object-Oriented Programming
* Bit-Mapped Graphics User Interface
* Designed for Exploratory Programming

Smalltalk-80 combines an object-oriented
programming language with the most ad-
vanced user interface available. Pio-
neered at Xerox PARC, Smalltalk-80 per-
mits exploratory programming through
rapid prototyping and experimentation.
Smalltalk-80 provides an interactive ap-
proach to solving complex problems.

High-Performance Implementation
Tektronix’ implementation of Smalltalk-
80, combined with the powerful hard-
ware architecture of the 4300 Series, pro-
vides graphic response fast enough to
support screen animation under direct
control of Smalltalk-80.

ARTIFICIAL
INTELLIGENCE SYSTEMS

Smalltalk-80 satisfies the needs of ad-
vanced software developers in the field
of artificial intelligence and is ideal for Al
research and development. Smalltalk-80
can be extended by defining new in-
stances of an object class (each with its
own internal state) or by defining an en-
tirely new object class with a distinct set
of rules and default behavior. The class
structure of Smalltalk-80 provides both
multiple inheritance and hierarchical in-
heritance mechanisms. Over 200 prede-
fined classes support the data and con-
trol abstractions most commonly used in
Al applications development.

Original Windowing System
Bit-mapped graphics and window
management were originally developed
for Smalltalk-80. The Smalltalk-80 Model-
View-Controller window-based manager
supports the creation of new window-
based applications. Multiple processes are
supported with a virtually unlimited
number of overlapping windows.

Smalltalk-80 supports primitive graphics
functions such as scaling, translation,
rotation, logical combination of pixels,
and text attribute modification, through
its integral “'BitBIt"" operator.

Any activity—text editing, file manipula-
tion, compilation, execution, debugging—
can be performed, regardless of the cur-
rent state. The user simply ‘‘opens”
another window and proceeds with the
new operation. Smalltalk-80 allows im-
mediate access to any of its subsystems,
whether user-defined or predefined, for
inspection or modification.

TEK Common LISP®

¢ A Full Common LISP Implementation

¢ Optimized for 4300 Systems

¢ Rapid Prototyping of Al Concepts

* Run Time Compiler for Optimized
Machine Code

TEK Common LISP® has been specifically
optimized and enhanced for the
Tektronix 4300 Series. It provides Al
researchers and software developers with
a personal LISP programming environ-
ment previously available only on
dedicated LISP machines.

Common LISP was conceived by a large
committee of academicians and Al
researchers as a language that would in-
corporate the very best features of other
LISP dialects. Tek Common LISP is a full
implementation of this language (as
specified in ‘“‘Common LISP, the
Language” by Guy Steele). It offers a

much richer set of data types and more
complex program structures than other
LISP dialects currently in use.

A New Standard

Common LISP is considered by many arti-
ficial intelligence experts to be a new in-
dustry standard for Al programming
environments. This consensus is reflected
in the general parameters established for
the language.

Commonality: Common LISP focuses the
features of several different implementa-
tions of LISP into a common dialect.
Portability: Applications written in
Common LISP are easily ported to any
Common LISP implementation.
Expressiveness: Common LISP is a very
rich language that employs the most
valuable constructs from other LISP
dialects.

Efficiency: Common LISP has features
designed to facilitate the production of
fast, high-quality compiled code.
Compatibility: Since Common LISP is
derived from a number of popular
dialects, code from other LISP dialects
should readily map into Common LISP.

Additional Tek Common LISP Features
Additional features include a powerful
optimizing compiler with built-in debug-
ging features; lexically-scoped interpreter
and compiler; full-featured package
system for symbol name differentiation;
rich collection of numerical primitives
and built-in functions; built-in garbage
collector and dynamic storage manage-
ment; complete implementation of arrays,
vectors, and strings; flexible interactive
user interface; flexible debugging aids;
powerful facilities for structures and
macros; lexical closures; built-in user-
extensible data-type facility; and built-in
user-extensible parser and hash-table
facility.

The rich set of primitives available in
Common LISP makes the language an ap-
propriate candidate for expert systems,
natural-language interfaces, and all types
of symbolic programming. Tek Common
LISP goes beyond the specifications of the
language to provide on-line documenta-
tion, a user-definable error handler,
powerful and robust foreign function in-
terfaces to C and FORTRAN programs,
and a built-in Flavors system for object-
oriented programming.

TEK Common LISP is a registered trademark
of Tektronix, Inc.
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QUINTUS PROLOG

* Configured for 4300 Series Systems

* Non-Procedural Language for Rapid
Development

* Modularity for Less Complexity

QUINTUS PROLOG, as implemented for
the Tektronix 4300 Workstations, is a
unique language that allows programmers
to solve problems by specifying answers
needed rather than describing a detailed
solution procedure. Based entirely on
facts and logical relationships or rules,
PROLOG is one of the acknowledged lan-
guages in artificial intelligence. PROLOG
allows programmers to concentrate on
the problem/solution without the confu-
sion of computer-constrained procedures.

PROLOG operates on the principle of
“controlled deduction.” The programmer
creates a network of facts and rules that
describes the known relationships be-
tween the elements of a problem. Once
the logical network is defined, PROLOG
makes logical inferences from the rela-
tionships when queried by the program-
mer. These features make PROLOG ideal
for many Al applications including expert
systems, natural-language processing,
data base-query languages, and auto-
matic programming systems.

Language and Al Environment for
Productivity

QUINTUS PROLOG simplifies complex
problems and reduces program develop-
ment time. Program development is in-
tegrated with an EMACS editor, allowing
interactive editing and debugging. And
programs can call other languages to
create a full Al environment. Predicate
definitions and programs can be edited,
loaded, and then tested immediately with
the PROLOG Interpreter. PROLOG
modules are developed individually and
then integrated with other modules into
an application. Once they are debugged,
the modules can be compiled to create
highly efficient executable code.
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Performance for Complex Problems

The inherent efficiency of QUINTUS PRO-
LOG is enhanced by the power of the Tek
4300 Series hardware. With compiled
QUINTUS PROLOG code more than 70,000
logical inferences per second are possible
on the 4300 Series. When combined with
the 4300 Series, QUINTUS PROLOG is an
ideal vehicle for both advanced software
development and end-user Al applications.

ORDERING INFORMATION

4300P32 EMACS Editor*!

4300P33 TEK Common LISP*!

4300P36 QUINTUS PROLOG*!
OPTIONS

Option 01—Streamer Tape*!

Option 02—1.2M byte Flexible Disk*!

*I' Contact your local sales office for
information.

4944

Mass Storage Unit

e Compatible with Tektronix 4300
Graphics Workstations

* Removable 45 or 60M Byte Streamer
Tape

» Standard SCSI Interface

* 86, 90, 156 and 234M Byte Hard Disks

To satisfy a variety of customer require-

ments, the 4944 Mass Storage Unit offers

a flexible combination of streamer tape,

hard disk and floppy disk drives.

Options

¢ Four 86-, 90-, 156-, and 234-M byte high-
performance, Winchester disk drives,
with seek time of less than 30 micro-
seconds and track-to-track access time
of less than 6 microseconds.

* 4944 streamer tape drive operating at
90 inches per second and transferring
data at a maximum rate of 86.7K bytes
per second, making it ideal for quick
back-up and restoring information
stored on hard disks.

4944 options have been tailored for use
with the Tektronix workstations.

ORDERING INFORMATION

4944 Mass Storage Unit $1,000
Includes: Power cord (161-0066-00); two meter
SCSI cable (012-1117-00); Instruc¢tion Manual
(070-5978-00); SCSI terminator (011-0090-00).
OPTIONS (4300, 6130, 4132 Series)
Requires UTek O/S
Option 11—60M byte streamer

tape +82,500
Option 12—90M byte disk +85,500
Option 15—60M byte streamer

tape +90M byte disk + 88,000

Option 16—156M byte disk
Option 17—60M byte tape
+156M byte disk
Option 18—234M byte disk
Option 19—60M byte tape +234M
byte disk +$12,500

OPTIONS (4400 Series)

Requires Uniflex O/S

Option 01—60M byte streamer

+87,500

+$10,000
+$10,000

tape +81,750

Option 02—90M byte disk*!

Option 03—60M byte streamer

tape +90M byte disk +85,250
OPTIONS (4120 Series)

Option 21—45M byte disk*!

Option 22—45M byte disk + dual

floppies*!

FIELD INSTALLED KITS
4944F01—60M byte streamer tape $2,750
4944F02—90M byte fixed hard
disk $5,750
4944F03—86M byte fixed hard
disk $5,750
4944F04—156M byte fixed hard
disk $7,750
4944F05—234M byte fixed hard
disk $10,250

INTERNATIONAL POWER PLUG OPTIONS
Option Al—1Universal Euro 220 V, 50 Hz.
Option A2—UK 240 V, 50 Hz.

Option A3—Australian 240 V, 50 Hz.
Option A4—North American 240 V, 60 Hz.
Option A5—Switzerland 220 V, 50 Hz.

*1 Contact your local sales office for
information.

OPTIONAL ACCESSORIES
SCSI Cables—
25 inch, 4944 to 4944 or 4926 or
61TCO1. Order 012-1178-00
2 m, 4944 to 4400 or 4120.
Order 012-1117-00
2 m, 4944 to 4132/6130. Order

$70

012-1146-00 $140
SCSI Interface—For 4132/6130.

Order 61KP04 $800
DC600A Tape Cartridge—

Order 119-1463-01 $285



TEK
PLOT 10® APPLICATIONS SOFTWARE AND STANDARD TOOLS
Passports

Total passports issued
by age of applicant

PLOT 10°® TekniCAD™.,

PLOT 10°
TEKNICAD™
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PLOT 10°*

PLOT 10
TEKNICAP™

* Bill of Material Report Generation

e User-Definable Macros for System
Customization

e Semiautomatic Creation of
Additional Isometric or Orthographic
Views

¢ Calculation of Area, Perimeter,
Centroid, Moments of Inertia, and
Area and Volumes of Revolution

e Automatic Clipping of Drawing
Items Underlying an Inserted
Symbol

¢ Dual English/Metric Dimensioning

PLOT 10 TekniCAD is a computer-aided
drafting application for the production
and maintenance of engineering draw-
ings. The TekniCAD user interactively
creates a drawing composed of geometry
(points, lines, and arcs), symbols (such as
a geometric tolerance symbol), dimen-
sions, and annotation (notes, arrows, and
crosshatching). Use of TekniCAD does not
require extensive training or knowledge
of complex command languages.

PLOT 10 CADDPORT

PLOT 10 CADDPort is a data exchange
utility allowing Tektronix PLOT 10
TekniCAD to share drawing information
with other applications. CADDPort sup-
ports ANSI Initial Graphics Exchange
Specification (IGES), Intergraph Standard

Interchange Format (SIF), AutoCAD
Drawing Exchange File (DXF), PDA
Engineering PATRAN, APT, and

COMPACT-II file formats.

¢ Creates Line, Bar, and Pie Graphs
from Keyboard-Entered Data or
Extracted Data

¢ Prepares Formatted Text Slides with
Bulleted or Numbered Items

* Produces lllustrations and Graphic
Designs

¢ Combines Multiple TekniCAP
Generated Graphics into Single
Visuals

e Schedules Production of Full-Color
TekniCAP Visuals on Paper,
Overhead Transparency, or 35 mm,
4x5, or 8x10 in. Film

PLOT 10 TekniCAP is an application for
the production of high-quality color
graphics for technical and business
presentations. The menu system and
predefined formats within TekniCAP
make it easy to create graphs, text slides
and illustrations.

TekniCAP also features the ability to in-
clude graphic images created by another
application and combine them with
TekniCAP-generated visuals to reinforce
a message or present graphics from a
variety of sources in a consistent form.
The images can be modified within
TekniCAP with the addition of annotation
or graphics, scale and rotation, or altera-
tion of color.

TekniCAP™.

PLOT 10 TEKPLOT

PLOT 10 TekPlot, a drawing output util-
ity, is a companion product to Tektronix
PLOT 10 TekniCAD, PLOT 10 GKS, and
PLOT 10 IGL. Drawings and graphics pro-
duced by these PLOT 10 products can be
output through TekPlot on industry-
standard plotters from Benson, Bruning
(ZETA), CalComp, Hewlett-Packard,
Houston Instrument, IBM and Versatec.

PLOT 10 GSI

PLOT 10 GSI is the software interface be-
tween IBM mainframe computers and the
Tektronix Color Graphics Systems. GSI
creates presentation-quality color hard-
copies from IBM GDDM graphics. Inde-
pendent of the terminal, GSI spools the
graphics to Tektronix CX4692S or
CX4696S Color Output Systems.
Through GSI, users can enhance GDDM
drawings with up to 256 colors, change
line widths, and modify the background
color when processing the file. Other
features can be included when GSI is
installed.

GSI can use any ADMGDF output file, in-
cluding those produced by PLOT 10 IGL,
PLOT 10 GKS and The Interactive Chart
Utility (ICU).

GSI provides the user with a variety of
interface methods. On IBM with MVS/
TSO, the GSI interface choices are: JCL,
CLIST, or ISPF/PDF. On IBM with
VM/CMS, the choices are EXEC or
ISPF/PDF.

PLOT 10 is a registered trademark of
Tektronix, Inc. TekniCAD and TekniCAP are
trademarks of Tektronix, Inc.
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TEK

NEW
PLOT 10® PHIGS

PLOT 10 PHIGS is a library of subroutines
for software developers, based on the Pro-
grammer’s Hierarchical Interactive
Graphics System (PHIGS) proposed as an
American National Standard for Informa-
tion Systems.

PLOT 10 PHIGS is used by an applications
programmer to develop interactive 3D
and 2D graphics applications. The hierar-
chical data structure simplifies creation
and manipulation of complex 3D and 2D
graphics. For increased flexibility and the
most efficient use of computer resources,
PLOT 10 PHIGS can be programmed in
either FORTRAN or C.

PLOT 10 PHIGS extensions provide a
uniform method for accessing device-
dependent functions like local transform-
ations and arc generation. When used
with the Tektronix 4300 Series Graphics
Workstations, PLOT 10 PHIGS increases
applications speed.

PLOT 10® STI.

PLOT 10 STI

PLOT 10 STI is a high-speed, high-per-
formance graphics software tool for
building 3D and 2D applications. STI pro-
vides complete and direct access to all the
features built into the full range of
Tektronix terminals and workstations.

There is a one-to-one correspondence
between the terminal features and the
user-callable routines in the STI library.
The programmer can write C or FOR-
TRAN applications utilizing the full
capabilities of the equipment. STI in-
cludes support for internal picture
processor access and the interactive DMA
interface.
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STI runs in many host and workstation
environments, including Tek work-
stations, VAX, MicroVAX, IBM main-

frames, IBM PC/RT and a generic UNIX
implementation.

PLOT 10® GKS.

PLOT 10 GKS

PLOT 10 GKS is a FORTRAN 77 graphics
subroutine library that features host and
device-independent 2D graphics, and pro-
gram portability to other GKS implemen-
tations. PLOT 10 GKS is a certified im-
plementation of the Graphical Kernel
System level 2b as specified by the Inter-
national Standards Organization (ISO) and
the American National Standards In-
stitute (ANSI).

PLOT 10 GKS is a solid base for building
data analysis, CAD/CAM, and other ap-
plications. GKS supports a wide variety
of terminals, plotters, and hardcopy
devices, and includes a Model Device
Driver for implementing additional
device support.

GKS takes advantage of precompiled
libraries, optimized for installation on a
host computer in minutes. GKS is sup-
ported on many different host computer
platforms, including Tektronix worksta-
tions, VAX, MicroVAX, IBM mainframes,
IBM PC/RT and a generic UNIX im-
plementation. For hosts not directly sup-
ported, GKS includes the Model Univer-
sal Input/Output (UIO) routines.

PLOT 10 IGL

PLOT 10 IGL is a device-independent im-
plementation of the ACM/SIGGRAPH
Core proposal for a graphics software
development tool.

IGL has a wide range of advanced
features, such as line smoothing for
curved lines, graphics segment control,
and three-dimensional support for text
and graphics. IGL supports a full range of
terminals, plotters, and hardcopy devices,
and includes a Model Device Driver for
implementing support for other devices.

IGL takes advantage of precompiled
libraries, optimized to install on a host
computer in minutes. IGL is supported on
many different host computer platforms
including Tektronix workstations, VAX,
MicroVAX, IBM mainframes, IBM PC/RT
and a generic UNIX implementation. For
hosts not directly supported, IGL includes
the Model Universal Input/Output (UIO)
routines.

Advanced Graphing II (AGII) is an IGL op-
tion providing a higher-level layer of
subroutines for producing graphs.

PLOT 10 TCS

PLOT 10 TCS is a software development
tool for the graphics application builder.
TCS provides a basic graphics command
set comparable to the feature set of
Tektronix 4010 Series products.

TCS supports non-4010 Series terminals
and workstations in 4010 emulation
mode. For increased performance with
contemporary Tek products, the en-
hanced device drivers feature picture
processor opcode and interactive DMA in-
terface support. Support for other
devices can be added with the model
device driver.

TCS can be installed as a FORTRAN 77
and/or 66 subroutine library, on many dif-
ferent host computer platforms including
Tektronix workstations, VAX, MicroVAX,
IBM mainframes, IBM PC/RT and a
generic UNIX implementation.

TCS also includes Advanced Graphing II
(AGII), a higher-level layer of subroutines
for producing graphs.

PLOT 10 is a
Tektronix, Inc.

registered trademark of



TEKTRONIX COLOR

OUTPUT SOLUTIONS
The Tektronix 4690 Series Ink-Jet
Printers offer high-quality output on
paper or transparency material. The 4696
is a personal printer for producing screen
copies or plots. The 4692 Color Graphics
Copier handles higher-volume printing
applications.
The 4510A Rasterizer enhances 4690
Series quality and speed, while making
it possible to connect the 4692 and 4696
directly to a host computer or other data
source. The 4510A, in conjunction with
the 4690 Series, forms cost-effective color
output systems with considerable con-
figuration flexibility.
A New Technology in Printing
Tek introduces a new technology in its
4693 line of high-quality color graphics
printers. The 4693 printers increase quali-
ty and throughput while holding the line
on cost with thermal wax transfer color
printing.
The 4693D Color Image Printer offers
more than 16 million reproducible colors
at fast speeds. The 4693DS bundles 4693
technology with the 4510A Color Raster-
izer for highest resolution printing.

Screen Copying

—— g el

Desktop 4690

Terminal
The 4690 printers can attach directly as
screen copiers to Tek color display ter-
minals/workstations. Screen copying is a
simple, cost-effective way to produce
hardcopy. No additional printer hardware
or software is required to drive attached
printers. The terminal acts as a printer
controller, minimizing impact on the host
and eliminating the need for printer drive
software.
Shared Resources

)

4690

!

4510A
Host

The 4510A Rasterizer connects 4690
Printers directly to host computers via
standard RS-232C interfaces. All system
users can share high-quality color output

COLOR GRAPHICS
_ OUTPUT SYSTEMS

Tek 4696 Color Ink-Jet Printer (left), 4692 Color Graphics Copier (center), and 4693D Color Image Printer.

while freeing the terminals during out-
put. The CX4510A brings the same capa-
bility to users in IBM 3270 environments.
The 4690 Series connection to a host is
supported by host-based graphics appli-
cation software packages. This connec-
tion provides the color output at max-
imum resolution and color selection.

Direct Host Connection

5%4 ]

PC 4696

The 4690 printers use an 8-bit parallel in-
terface to connect directly to host com-
puters for certain applications. For exam-
ple, the 4696 Color Ink-Jet Printer is com-
patible with a large number of graphics
applications that run on PCs. The connec-
tion is a cost-effective method of produc-
ing excellent quality color output from
leading PC software packages.
Configuration Flexibility

Many simultaneous 4510A and 4690 Series
combinations are possible, providing max-
imum flexibility to configure color output
systems which match application demands.




TE / COLOR GRAPHICS
OUTPUT SYSTEMS

NEW 4693D

Color Image Printer

4696

Color Ink~Jet Printer

* Accepts Full Color Graphics of Up to
2048x1536 Pixel Resolution

* Reproduces More than 16 Million
Colors or 256 Shades of Gray

* Color or Monochrome Printing at One
Minute per Page

¢ 300 dpi Thermal Wax Transfer
Technology

¢ Handles Multiple Users and
Applications Simultaneously

¢ Includes Screen Copy Utility for
IBM PC

e Support From Many PC Applications

¢ Three High-Quality Graphics Modes

¢ Easy Installation and Maintenance

* Roll, Sheet or Transparency
Capability

e Quiet, 0.47 Square Inch-Per-Second
Printing

e Complete Supplies Start-Up Kit

The 4693D Color Image Printer features a
high-speed digital interface, a Motorola
68020-based controller, and a 300-dpi color
thermal wax print engine. In as little as 1.5
minutes the 4693D can accept and print
high-resolution graphics images on paper
or transparencies.

With a color palette of more than 16 million
colors, the 4693D excels at high-quality
printing of computer-generated color
graphics from 2D line drawings and
business graphics to sophisticated com-
puter imaging. Even at resolutions of
2048 x 1536 pixels with full 24 bits-per-pixel
color depth, the 4693D maintains its quali-
ty. The 4693D also can accept a color im-
age and print it in black and white, using
up to 256 shades of gray. With an optional
4-channel multiplexer and optional
memory, the 4693D queues and processes
multiple images simultaneously, providing
optimal results to each user without delay.

The 4693D features compatibility with a
full line of Tektronix color display systems
and workstations as well as many non-Tek
vendors, including Apollo and Sun.

Ordering Information is on page 76.

74

The 4696 Color Ink-Jet Printer combines
low cost, excellent image quality, and quiet
performance in a compact design. It pro-
duces vivid color graphics with addres-
sability of up to 120x240 dots per inch.

Inks, specially formulated for the 4696,
provide excellent color saturation and
brilliance. A separate black cartridge en-
sures a true black that is unobtainable from
other systems that mix dyes. Three graphics
printing modes offer a variety of print
qualities and speeds, including enhanced
black at regular speed and enhancement
of all colors at reduced speed.

The 4696 provides users of Tektronix
color terminals with high-quality color
screen copies at the push of a single key.
IBM PC users get the same capability with
the free color screen copy software in-
cluded with each 4696.

The 4696 includes start-up supplies and
an interface cable for Tek terminals or, as
an option, for PCs.

Ordering Information is on page 76.

4690
SERIES

4692

Color Graphics Copier

¢ Superior Image Quality and
Excellent Color Saturation

* Unique Ink-Transient Suppressor for
Reliable Operation

¢ Adjustable for A and A4 Sizes

* Horizontal and Vertical Formats

¢ Four-Channel Multiplexer I/F Option

¢ Variable Image Density and Copy
Time

* 216 On-Board Colors

¢ Complete Supplies Start-Up Kit

* Auto-Handling of Paper and
Transparencies

The 4692 Color Graphics Copier represents
a standard in color ink-jet reliability. The
high-performance, air-assist, drop-on-
demand technology provides resolution of
up to 15361152 dots in an A-size image.
Specially matched paper and transparen-
cy media and inks provide highly saturated
colors, including vivid black.

CHARACTERISTICS
Addressability—Fixed-mode vertical and
horizontal: 6 dots'mm (154 dots/in.). Variable
“preview’ mode vertical and horizontal: 128 to
158 dots/in.

Print Time—1-2 min. (Total data and transmis-
sion time is dependent on image complexity and
host driver.)

Page and Image Format—A and A4 output
sizes. Landscape and portrait format selectable
under program control.

Image Sizes—Variable depending on orientation
and image source (for A size output; A4 size
slightly smaller to maintain adequate margins).
Compatibility—Tektronix 4104A/5A/6A/7TA/
9A/11/CX, 4205/7/8/9/CX, 4113B/15B Option 19,
Tektronix Color Graphics Workstations, PC-4100,
4510A/CX Color Graphics Rasterizer, Sun and
Apollo workstation environments.
Interface—Eight-bit parallel.

Data Rate—Up to 400 Kbytes (burst mode).

Ordering Information is on page 76.



4690
SERIES

TEK

NEW 4521/4522

Color Video Processors

NEW 4690SC

Color Graphics Screen Copier Systems

e Color Screen Copy Capability for
Terminals, Workstations, and
Monitors with Color Video Outputs

* RGB Video Input

¢ Image Capture in 2 Seconds for
Fast Display Off-load

e Multiple Image Queuing and Print
Requests

* 8 or 64 Colors

e Compatible with Tektronix 4692,
4696, or 4695 Color Printers

The 4521 and 4522 Color Video Pro-
cessors provide a simple method of inter-
facing Tektronix color ink-jet printers to
a variety of terminals, workstations and
monitors.

The 4521 or 4522 Color Video Processor
quickly captures a copy of the display
video signal, freeing the display for other
tasks. It converts the screen image into
data for use by a Tek 4692, 4696, or 4695
Color Printer to produce a copy of the
screen image. The 4521 and 4522 also pro-
duce multiple copies of a single image, as
well as multiple image capturing and
queuing. (Screen resolution may affect
multiple image queuing capability.)

Three to five BNC cables connect the
source terminal and the Color Video Pro-
cessor. A menu-prompted setup and cali-
bration process directs installation.

The 4521 and 4522 are easily connected
to the Tek 4111 Series and 4109 Color
Graphics Terminals. They are compatible
with the DEC VT241 and the Chromatics
CGC 7900. Other terminals and work-
stations that have red, green, blue (RGB),
and sync video outputs may be
compatible.

Ordering Information is on page 76.

* 8 or 64 Colors

* Wide Compatibility with Tektronix
and Other Popular Color Terminals
and Monitors

* Analog RGB Video Interface

* No Special Software or Printer
Drivers Required

* Image Queuing and Multiple Copies

The 4690SC Color Graphics Screen Copier
Series renders hard copies of color display
screen graphics for CAD technical draw-
ings, business graphs, graphic arts, statis-
tical plots, cartography, medical, and
other images.

Tektronix offers selection of the 4696
Color Ink-Jet Printer (for the 4696SC
Systems) or the superior quality 4692
Color Graphics Copier (for the 4692SC
Systems), for use with a choice of the Tek
4521 or 4522 Color Video Processors.
The 4690SC captures color images from
the video display screen in 2 seconds,
freeing the terminal or workstation for
added productivity.

With the 4692 Color Graphics Copier, the
System produces deep-density color
transparencies approximately 4 minutes
after the image is captured, and paper
copies in approximately 3 minutes. The
4692SC Systems also offer automatic
sheet media handling.

With the 4696 Color Ink-Jet Printer, the
System provides copies on paper or trans-
parencies approximately 3 minutes after
the image is captured.

The 4690SC Series interfaces to many ter-
minals and workstations via RGB video
ports. It is plug-compatible with Tektronix
4109 Series and 4111 Color Graphics Ter-
minals, depending on applications. The
4690SC also is compatible with other ter-
minals such as the DEC VT 241, the
Chromatics CGC 7900, and many others.

Ordering Information is on page 76.

COLOR GRAPHIC
OUTPUT SYSTEM

4510A

Color Graphics Rasterizer

* Provides Maximum-Resolution
Output to Tektronix 4690 Color
Printers

* A Shared System Resource

¢ More Than 130,000 Colors Available

e Available With IBM 3287-Style
Coaxial Interface (CX4510A)

e Compatible With Tektronix 4100,
4200, 4110, and 4120 Series Color
Graphics Terminals (2D Vector Data)

¢ Available as a Bundled System With
Tek 4692, 4696 or 4693D Color
Printers

The 4510A Color Graphics Rasterizer
facilitates a direct host connection of the
4691, 4692, 4695, and 4696 color graphics
printers, creating shared system
resources. It also can connect to most
Tektronix color terminals to form high-
resolution color output systems.

The 4510A accepts Tektronix-style
graphics data serially and drives an at-
tached color graphics printer at its max-
imum potential for color and resolution.
Even complex images are clear and
jagged lines smooth when processed by
the 4510A.

When equipped with the optional IBM-
style coaxial interface, the 4510A can be
connected simultaneously to an IBM and
a non-IBM host computer.

The 4510A is supported by leading host-
based graphics software packages.

Ordering information is on page 76.

ol

Graphics printing with (top) and without (bot-
tom) the Tektronix 4510A Rasterizer.
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TE K COLOR GRAPHICS 4690

OUTPUT SYSTEMS SERIES
4692SC2 Color Graphics

4692 S Screencopie(; %;'stg?rl\a * $9,995

Color Output System

¢ Cost-Effective Bundling of the
4510A and 4692 Color Graphics
Copier

¢ Fast, High-Quality Color Output in
A and A4 Sizes

* Available With IBM Coaxial Interface
(CX4692S)

e Shared Resource for Host-Based
Graphics Applications

The 4692S Color Output System produces
brilliant, high-resolution color copies on
paper or transparency material. Its four-
channel RS-232 interface connects to
multiple data sources simultaneously, in-
cluding host computers and Tektronix
graphics display terminals.

The 4692S uses pre-cut paper and
transparency media. In combination with
its large-capacity ink cartridges, it can be
shared by a number of users with minimal
operator attendance.

The CX4692S combines all the benefits of
the 46928, replacing two of the serial in-
put ports with an IBM compatible coax-
ial interface. Two serial ports are available
for simultaneous connection to non-IBM
hosts or Tektronix terminals.

4696S

Color Output System

* Includes 4510A Rasterizer and 4696
Color Ink~Jet Printer

¢ Brilliant Color Plots in 3 Minutes

* Image Area Up to 8.5x11.4 Inch

¢ Portrait and Landscape Mode
Output

e Easy Connection to Host Com-
puters, Including IBM (CX4696S)

The 4696S Color Output System is a cost-
effective combination of the 4510A Color
Graphics Rasterizer and the 4696 Color
Ink-Jet Printer. It connects to as many as
four RS-232 data sources, including host
computers or Tektronix terminals with
peripheral ports, reducing the cost per
user.

The 4696S uses 10-inch wide roll paper
stock and produces images that entirely
fill standard 8.5x11 inch paper. This
makes it ideally suited for producing
graphics output for public posting, CAD
preview, and mapping applications.
Specially formulated transparency film
produces brilliant presentation materials
in moderate volumes.

The CX46968S offers a simple connection
to IBM 3274 cluster controllers.
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NEW 4693DS

Color Output System

* Cost-Effective Bundling of the Tek
4510A Rasterizer and the NEW
4693D Color Image Printer

* 300 dpi Color Output on A and A4
Paper Sizes

¢ Excellent Transparency Quality

e [IBM 3270 Coax Option

The 4693DS Color Output System com-
bines the NEW 4693D Color Image
Printer with the Tek 4510A Color
Rasterizer. The 4693DS provides color
output at the same resolution found on
most laser printers.

The 4693DS can be enhanced with addi-
tional printer and rasterizer memory,
allowing the system to perform printing
and rasterization, and receive data simul-
taneously for maximum throughput. It
can convert color image data to mono-
chrome gray scale images for faster
throughput and higher quality
photocopies.

With its reliable, automatic paper handl-
ing capability and high-speed throughput,
the 4693DS is an effective shared
resource. The 4693DS is compatible with
Tektronix and other leading computer
systems, and with the IBM 3270 through
the CX option.

ORDERING INFORMATION

4693D Color Image Printer $7,995
Includes: 4M byte RAM and a Tektronix 8-bit
parallel port.

4521/4522 Color Video Processors $1,995
Includes: Instruction Manual, power cord,
three 75-Q BNC cables.

4692SC1 Color Graphics Screen-

copier System $8,995
Includes: 4692 Color Graphics Copier and 4521
Color Video Processor; 8-color system.

(The 46925C1 must be ordered with Option SO.
See Customer Service.)

Includes: 4692 Color Graphics Copier and 4522
Color Video Processor; 64-color system.
(The 46925C2 must be ordered with Option S0.
See Customer Service.)

4696SC1 Color Graphics

Screencopier System $2,995
Includes: 4696 Color Ink-Jet Printer and 4521
Color Video Processor; 8-color system.
4696SC2 Color Graphics

Screencopier System $4,995
Includes: 4696 Color Ink-Jet Printer and 4522
Color Video Processor; 64-color System.
4696 Color Ink-Jet Printer $1,795
4692 Color Graphics Copier 87,795
The 4692 must be ordered with on-site installa-
tion and setup.

4510A Color Graphics Rasterizer $5,995

46928 Color Output System $12,995

4696S Color Output System $6,995

4693DS Color Output System $12,995
OPTIONS

Option 01—Set-up for A4 metric

size output NC

Option 02—4-channel multiplexer + $2,500
Option 04—(4696) Substitute PC

printer cable for the standard inter-

face cable NC
Option 32—(4510A, 46928, 46968,
CX4692S, CX4696S) 2M bytes
memory total

Option 34—(4693D) 4M bytes addi-
tional memory +$2,500
Option 34—(4693DS) 4M bytes addi-
tional memory plus 1.5M bytes addi-
tional memory for the 4510A
Option 38—(4693D) 8M bytes addi-
tional memory +$4,000
Option 38—(4693DS) 8M bytes addi-
tional memory plus 1.5M bytes addi-
tional memory for the 4510A
Option 42—(4693D) Sun w/s driver;
includes hardware and software

+$1,995

+$2,500

+ 34,000

+$2,200

Option 49—(4693D, 4693DS,
4693RGB) Rental tag NC
Option CX—(4693DS) Substitute the
CX4510A for the 4510A +82,000

Option 1A—(4692S, 46968, 4693DS)
PLOT 10 GSI Software, MVS/TSO (for
IBM system environments only)
Option 1C—(4692S, 46968, 4693DS)
PLOT 10 GSI Software, VM/CMS (for
IBM system environments only) +$2,000
INTERNATIONAL POWER PLUG OPTIONS
Option Al—Universal Euro 220 V, 50 Hz.
Option A2—UK 240 V, 50 Hz.
Option A3—Australian 240 V, 50 Hz.
Option A4—North American 240 V, 60 Hz.
Option A5—Switzerland 220 V, 50 Hz.
WARRANTY-PLUS SERVICE PLANS
See Customer Service.

+ 52,000

Flexible leasing programs available in the con-
tinental U.S.



4957

Graphics Tablet

¢ Graphics Input Capabilities for
4100A, 4110, 4120 and 4200 Color
Graphics Terminals, Tektronix
Graphics Workstations and
RS-232C-Based Computers

To use the 4957 Graphics Tablet, merely
touch the four-button cursor-puck or
stylus (optional accessory) to the tablet’s
active area. The tablet calculates the
coordinates and relays them to the host
computer for storage or manipulation.

The 4957 can augment a terminal key-
board as a menu selection device, move
a cursor around a display screen, or help
transfer data from paper to a computer-
ized data base.

The 4957 is compatible with the Tek-
tronix 4106A, 4107A, 4109A, 4110A, 4120
and 4200 Series Color Graphics Terminals
and Tektronix Graphics Workstations.

CHARACTERISTICS

Size—419x394 mm (16.5x15.5 in.).

Active Writing Area—297x297 mm
(11.7x11.7 in.).
Resolution—User-selectable up to 1000

points/inch.

Speed—User-selectable up to 90 coordinates
second.

Accuracy—+0.625 mm (0.025 in.).
Repeatability— + 0.250 mm (0.010 in.).
Maximum specs may not be accessible from all
terminals.

ORDERING INFORMATION

4957 Graphics Tablet $995
Includes: Power supply and cord
(119-1748-00); four-button cursor (119-1775-00);
Operator Manual (070-4784-01).
OPTION
Option 02—305x456 mm size
(12x18 in.) + 8700
WARRANTY-PLUS SERVICE PLANS

See Customer Service.

4958

Graphics Tablet

* Highly Precise, Easy-to-Use Graphic
Input Capabilities for 4110, 4120, and
4200 Color Graphics Terminals,
Tektronix Graphics Workstations and
RS-232-Based Computers

The 4958 Graphics Tablet is available in
either 17 x24 inch desktop, 36 x48 inch
pedestal-compatible, or 44 x60 inch
pedestal-compatible configurations. The
4900HO01 Tablet Pedestal is available for
pedestal-compatible surfaces.

The 4958 reads graphic coordinate data
via a multi-button cursor or a stylus (op-
tional). When either is touched to the
tablet surface, the tablet calculates the
coordinates and relays them to the host
computer/terminal for further processing.

The tablet cursor is available with 4 or 16
buttons, with a fine cross-hair lens for ac-
curate point selection. The cursor serves
as a programmable hand-held keyboard
from which the user can perform user-
defined functions.

The 4958 offers up to 1,000-points-per-
inch resolution with 0.010-inch accuracy.

ORDERING INFORMATION

4958 Graphics Tablet
Includes: Power supply and cord
(119-1748-00); four-button cursor (119-1775-01);
and User Manual.
OPTIONS

Option 03—(17x24 in.)
Option 05—(36x48 in.)
Option 06—(44 %60 in.)
4900HO1 Tablet Pedestal
Includes: Power cord and
(062-8975-00).

WARRANTY-PLUS SERVICE PLANS
See Customer Service.

+$4,000

+ 86,450
+$8,750
$1,500
data sheet

GRAPHICS TABLETS
~ AND INPUT

4991S1

Graphic input Workstation

¢ Five-Fold Productivity Increase Over
Manual Digitizing or On-Screen
Redesign

* Transfers Hard Copy Into CAD
Systems

¢ Automatic Scanning and Vectorizing

The 4991S1 Graphic Input Workstation
quickly and accurately transforms ex-
isting documents into a useful data base
for CAD systems. It supports many appli-
cations in mechanical engineering, archi-
tecture, mapping, and electrical
engineering.

The 499181 interfaces directly to three
leading CAD systems. The direct interface
ensures rapid, accurate data transfer.
Because scanning and structuring pro-
cesses are performed locally, CAD system
resources are not tied up with time con-
suming input tasks.

The interactive Graphic Structuring Soft-
ware gives the user maximum flexibility
and control in preparing the most usable
data base for any given application. The
structuring software supports a variety of
entities (lines, arcs, text, symbols), stan-
dard attributes (line width, line style),
and user-definable attributes.

A straightforward user interface simpli-
fies scanning and structuring by allowing
the operator to control most functions
from on-screen menus, using the graphics
tablet and stylus.

ORDERING INFORMATION

4991S1 Graphic Input

Workstation $146,800
OPTIONS

Contact your local Tektronix Sales

Representative.

WARRANTY-PLUS SERVICE PLANS
See Customer Service.

International
available.

Power Plug Options are




TE K COMPUTER GRAF
- ORDERING IN

Computer Graphics Supplies
Papers, pens, transparencies, ink and maintenance cartridges,

To order graphics supplies, ) . ribbons, toners, diskettes, data cartridges, manuals, cables for:
call the Direct Order Desk toll-free number: 1-800-TEK-6100 | Color Image Printers and Systems

Alaska & Oregon call collect: 0-503-642-8000 e Color Ink-Jet Printers and Systems
International customers call your local Tektronix office ¢ Graphics Tablets

® Graphics Terminals and Workstations
Complete Computer Graphics Supplies Catalog available
VISA/MasterCard accepted through the toll-free number or your local Tektronix office.

Open from 6:00 am to 5:00 pm PST
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TEK/ANTHRO

AnthroCart™

AnthroCart Compact PC with op-
tions, including Printer Basket
option and Slide-Out shelf option.

AnthroCart Full-Size GT with
Extension Shelf Kit option.

The AnthroCart configured for a
stand-up application.

ANTHRO CORPORATION
Technology Furniture
3221 NW. Yeon St.
Portland, OR 97210

ANTHRO™ Twx (910) 333-6481

TECHNOLOGY
FURNITURE

The AnthroCart is mobile, compact, and rugged. You can move and share your equip-
ment, plus stack your hardware in only 5-'% sq. ft. of space. And you can feel confi-
dent that your equipment is safely supported, because the AnthroCart holds up to
150 1bs. on its heavy duty steel frame.

AnthroCart Compact PC with op- AnthroCart Compact GT with
tions, including SideCar option. Options, including Printer
Basket option.

AnthroCart Compact GT with Ex- AnthroCart Compact 4x% GT
tension Shelf Kit option. with options.

The AnthroCart meets ergonomic The AnthroCart keeps everything
requirements. within arms reach.

For more information on the Anthro is a trademark of Anthro
AnthroCart call: Corporation, a subsidiary of
Outside Oregon: 1-800-325-3841 Tektronix, Inc.

In Oregon: (503) 241-7113




TEK/ANTHRO i

AnthroArm PC

¢ Holds up to 60 Ibs.

¢ Easily Adjusts Up and Down
* Safely Tilts and Swivels

¢ Simple to Attach and Use

The AnthroArm PC frees your desk space.
You can keep your screen within easy
reach or share your monitor with others.
Move it up, down or swivel it around so
you're perfectly comfortable.

The AnthroArm PC is the armature that
positions your monitor exactly where you
want it:

® Raise your monitor 8% to 13% inches
above your desk for eye level viewing.

¢ Extend the AnthroArm 16% inches to
bring it near you, or retract the arm to
move it out of the way.

* Swing the AnthroArm 360° and easily
tilt it +15° so your screen is at the best
angle.

Made of casted hardened aluminum, the
arm moves easily up and down using a
specially designed screw/tilt mechanism.
Each arm is hand built and safely holds
up to 60 lbs. The AnthroArm PC has a
12 x12-inch nonskid grey platform which
tilts using friction action. The arm also
has a durable baked-on powder-coated,
off-white finish.

For more information on the AnthroArm
PC call:

Outside Oregon:1-800-325-3841 AnthroArm PC keyboard holder optional.
In Oregon: (503) 241-7113 Also available with 17x17" platform.

ANTHRO CORPORATION
Technology Furniture
3221 N.W. Yeon St.
Portland, OR 97210

ANTHRO™ twx (910) 333-6481

Anthro is a trademark of Anthro Corporation,
a subsidiary of Tektronix, Inc.

The AnthroArm PC extends or retracts for con-  The AnthroArm PC moves up or down with the
vient use. simple turn of a handle.

80



TEK/ANTHRO

AnthroArm™ GT

* Holds up to 200 Ibs.

* Rotates 360°

¢ Cast Aluminum Construction
* Five Year Warranty

The AnthroArm GT is the space saving
armature designed to hold substantial
loads—up to 200 lbs. Float your heavy 19
inch terminal above your workspace and
have plenty of room to spread out
underneath.

Now you can easily move your terminal
around. Push the AnthroArm back to
store your monitor out of the way. Pull
it towards you for better viewing. Swivel
it 360° to get rid of screen glare, to see
your terminal if you're on the phone, or
to share with others.

Choose between three different models,
depending on the reach you want (how
much depth you have on your work sur-
face) and how high you want your ter-
minal (the compound arm raises your ter-
minal higher than the single arms).

The AnthroArm GT. The only arm strong
enough to give you back your workspace,

CHARACTERISTICS

* Arm, base plate and mounting plate are
thick-wall aviation grade casted aluminum,
hardened to T6. The parts have a baked-on
powder coated smoke tan finish.

¢ The main pivots are 1 inch ID brass bushings.
Other pivots are oil light brass bushings.

* The 45 Ib. density, 21% x 21% inch shelf is 1
inch thick with vinyl t-molding edges. The
surface is high pressure laminate with non-
skid pads for additional safety.

* Two stacking lugs (7/4 inch each) are included
for height adjustment.

For more information on AnthroArm GT

call:

Outside Oregon: 1-800-325-3841

In Oregon: (503) 241-7113

ANTHRO CORPORATION

Technology Furniture

3221 N.W. Yeon St.

Portland, OR 97210
ANTHRO™ Ttwx (910) 333-6481
Anthro is a trademark of Anthro Corporation,
a subsidiary of Tektronix, Inc.

TECHNOLOGY
FURNITURE

————

AnthroArm GT is also available with tilt option and AnthroArm GT with 13x 13 inch platform.

) -~

The AnthroArm clears your work surface so
you have more space.

With the AnthroArm, you can share terminals
between stations.

21" > r—
5461 cm T

AnthroArm GT f — 1§ TYan
18 Inch 6" I[I 51"  8%" 4905 cm
Single Arm. 1524 cm om 1397 cm 165} cm
Order 550-SA ; - | 508 cm
i 45.72 cm 28 P :l
i 7239 cm .
o 21" &
™ 5461 cm .
AnthroArm GT f [N c | T
12 Inch 6" sy 6%" 19052cm
Single Arm. 15.24 cm on 1397 cm 1651 cm
Order 551-SA }_ o Isos cm
— P
3048 cm 221/" ‘|
I~ 57.15 cm i
B 211"
= 5461 cm i &
12" — —
AnthroArm GT % [R——3048 cm J 7ven 8% 24911;;rn
Compound 6" 2 s T
Arm 15.24 cm = 4V
3 - 6 11.43 cm
Order 550-CA _L 1§ 1524 cm | ¥
P 24
L 45.72 cm 285" N
I 72.39 cm o

81




TEK/ANTHRO e

AnthroBench™

¢ The Workbench Designed
Specifically for the NEW Tektronix
Workstations and Terminals

* Five-Year Warranty

The AnthroBench is a heavy duty
workbench that combines functionality
with style. The modular bench uses an
easy telescopic action to adjust the height
from 25 to 29 inches. The center track on
the surface is a cable management system
that comfortably holds surge protectors,
cords and cables. Constructed of
materials that withstand substantial
weight and intensive use, the Anthro-
Bench can be expanded with options to
accommodate additional equipment
(printers, extra terminals or monitors) or
to handle storage issues.

PHYSICAL CHARACTERISTICS
Overall Width—60 inches.
Overall Depth—36 inches.
Height—Adjustable from 25 to 29 inches.
Cable Management Track—2.3 inches wide
by 4.25 inches deep.
Weight—110 lbs.
Color—Smoke Tan/Light Grey.
Shipping—Requires assembly.

UNIT CONSTRUCTION
Cross Beam/Supports/Base—Fabricated
steel with powder coated finish.
Legs—3x6 inch aluminum extrusion with
powder coated finish.
Connecting Joints— Cast aluminum.
Top—Wood honeycomb structure with high
pressure laminate with rolled edges.
For more information on the Anthro-
Bench call:
Outside Oregon: 1-800-325-3841
In Oregon: (503) 241-7113

ANTHRO CORPORATION
Technology Furniture
3221 N.W. Yeon St.
Portland, OR 97210

ANTHRO™ Twx (910) 333-6481

Anthro is a trademark of Anthro Corporation,
a subsidiary of Tektronix, Inc.
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TEK

DESIGN AUTOMATION

Tektronix Design Automation products provide a comprehen-
sive array of tools intended for engineering, production, and
service applications throughout the electronics industry. As the
electronics industry demands ever-increasing front-end design
automation via computer-aided processes, Tektronix' Design
automation tools respond with computer-aided software
engineering systems and with test and measurement linkages
to CAE and CASE Systems. In applications ranging from VLSI
prototype verification and computer servicing, to microcom-
puter software development, to production semiconductor
testing, products from the Design Automation Group have set
the industry standard for versatility, innovativeness, and
performance,

Computer-Aided Engineering

Tektronix believes the solution for higher productivity and in-
vestment protection in electronics engineering can be achieved
through the Tektronix Aided Engineering (TAE) approach to
design automation. TAE provides a complete, integrated,
modular electronic design system that supports the entire design
cycle from concept to production. It leverages the productivi-
ty of engineering teams through networking and distributed
database management.

Computer-Aided Software Engineering

Tektronix is committed to providing solutions for the emerg-
ing CASE market-place—a logical fit for our expertise,
TekCASE'’s goal is to provide a functional and integrated tool
set for software design engineers—software, life-cycle manage-
ment from concept to completion to maintenance. TekCASE
products meet the needs of software engineers in both private
industry and government markets.
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These design solutions are integrated in TekCASE's life-cycle
software tools automate the transformation from one software
development phase to another. Current key products include
TekCASE Analyst, TekCASE Designer, TekCASE Auditor and
Language Development Systems, V-Systems, and a Multi-V
System. To support the analysis and design phases of the soft-
ware life-cycle, TekCASE tools are available in the most com-
mon computer environments.

Logic Analyzers

The Logic Analyzer Division provides instrumentation for
testing and measuring digital hardware and software
throughout the entire cycle of design, manufacture, and ser-
vice. This instrumentation includes data acquisition, pattern
generation and data analysis.

The breadth and modularity of the Logic Analyzer product line
ensures powerful, cost-effective solutions for applications rang-
ing from testing VLSI devices to troubleshooting failing equip-
ment remotely over telephone lines,

Semiconductor Test Systems

With the introduttion of the LT-1000 VLSI Logic Test System,
Tektronix Semiconductor Test Systems Division initiates a new
era of cost-effective testing of high-speed, high-pin-count VLSI
circuits. This system was developed specifically to meet the
demands of testing CMOS application-specific devices (ASICs).
Tektronix provides the hardware, software, training, and
applications-engineering support to solve today’s testing prob-
lems, and tomorrow’s as well. New and unusual device
parameters are viewed as a challenge to our resources, not as
insurmountable problems. At Tektronix, we've built on our past
experience and knowledge about device testing and tester
design to create products that can help you meet your testing
challenges—today and in the future.
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TEKTRONIX AIDED ENGINEERING
Tektronix believes the solution for higher
productivity and investment protection
in electronics engineering can be
achieved through the Tektronix Aided
Engineering (TAE) approach to design
automation. TAE provides a complete, in-
tegrated, modular electronic design
system that supports the entire design
cycle from concept to production. It
leverages the productivity of engineering
teams through networking and distrib-
uted database management.

EXPANDING BEYOND CAE SOLUTIONS
Tektronix implements its TAE approach
through WorkSystem products. A Work-
System is a collection of design automa-
tion tools brought together to solve a par-
ticular design problem, such as printed
circuit board or gate array design. Work-

System tools come from Tektronix’ CAE

Systems, Logic Analyzer and CASE prod-

uct divisions.

* TAE provides the core CAE products in-
cluding design capture, documentation,
simulation and layout, all supported by
extensive libraries.

* TAE provides products with differential
value-added for prototype verification,
test and transfer to manufacturing.

* TAE provides products which integrate
computer-aided software engineering
(CASE) and mechanical packaging with
behavioral system design.

With TAE, design engineers have at their

command not only the traditional core

CAE functions, but also easy linkage and

access to other design and test tools such

as CASE, logic analyzers, and semicon-
ductor testers.
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TEKTRONIX AIDED ENGINEERING
FAMILY FOUNDATION
With complex and quickly changing prod-
uct design requirements, electronic
design engineers need CAE tools that are
faster, easier to use, more powerful and
more flexible than early CAE worksta-
tions. Tektronix is leading this trend by
providing a comprehensive set of CAE
solutions that offer these important
advantages:
* A complete, integrated system that ad-
dresses the entire product development
cycle—from concept to production.

¢ Integration of CAE front-end design
tools with test and measurement,
through a common user interface and
database management system.
Support for team engineering (the abili-
ty to leverage the productivity of sever-
al engineers, not just one) through
networking and distributed database
management to provide each engineer
immediate access to pertinent design
data.

An open architecture system based on
industry standard hardware and soft-
ware that protects the user’s previous
CAE investment by providing Tektronix
CAE solutions which adapt to existing
engineering computing environments.

ELECTRONIC SYSTEM DESIGN

Product -

Concept

Layout

and Debug

Tektronix Aided Engineering provides an integrated design, evaluation and test solution for

the electronic system development process which significantly improves engineering produc-

tivity and reduces time to market.
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Designer’s
WorkSystem™

¢ DDSC™ System for Schematic
Capture and Logic Analysis

¢ Industry Standard HILO-3® LSS for
Logic and Fault Verification

* HSPICE™ for Analog Circuit Design
Verification of Printed Circuit Boards

* Standard Components Libraries

» TekWriter™ (Interleaf™) Engineering
Documentation

¢ Industry Standard Apollo™, DEC™,
and Tektronix Computer Hardware
Platforms

The Designer’s WorkSystem is a complete
environment for conceptual design and
analysis. This WorkSystem helps you find
simple answers to difficult problems by
integrating design capture and verifica-
tion tools. You can design to specification
and test ideas while they're still only
ideas.

DESIGNER'’'S DATABASE

SCHEMATIC CAPTURE (DDSC)
The Designer’s Database and Schematic
Capture (DDSC) system offers a complete-
ly integrated, hierarchically structured
software system for the design of complex
electronic circuits. The software runs
under a UNIX™ or VMS™ operating
system and works with DEC VAX and
Apollo workstations.
Design information in the database can
be defined and accessed along two
dimensions. Vertically, the user defines
hierarchical levels from the most general
and abstract (the functional level) to the
most detailed (gate or transistor level).
Horizontally, design at each level may ap-
pear as a behavioral description, in logical
symbols, or as a circuit diagram. A one-
button “push’” command brings any level
into view on the screen. The vertical
hierarchy permits review and analysis to
focus on details such as fanout and
loading, when appropriate. Horizontally,
the hierarchical structure encourages
“what if”" and trade-off analysis.
The distinction of the Tektronix
Designer’s Database Schematic Capture
software lies in the nature and design of
the database. This proprietary, hierar-
chically organized database allows the
designer to work in his most comfortable
style, at any level, from top-down to
bottom-up, or in any combination. In the
same design, an engineer may define and
display some blocks at the functional
level, others at the logic level, and others
at the circuit level. Since the user defines
his own hierarchy, existing design prac-
tices need not be altered.

CAE
SOFTWARE
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The Designer’s WorkSystem integrates design capture and verification tools with the Tektronix
data base for schematic entry and simulation of circuits or boards for analog, digital or

microwave circuits.

With the Tektronix Worksystems, concur-
rent design is at your fingertips. Teams of
engineers can work simultaneously on
different levels. All team members have
access to the entire design as it pro-
gresses. Because data entered at any
design level instantly updates the
database, communication among team
members is automatic. Analysis and
simulation results are available to all team
members. The project manager can view
the progress of the entire team and check
interfaces for compatibility and com-
pliance with specifications. No copying of
files or other special integration pro-
cedures are required—the design is
always integrated. In addition, the net-
worked database is integrated with other
tools within the WorkSystems to protect
your design data investment. This total
concurrent Team Engineering concept is
unique to Tektronix.

HILO-3® LOGIC SIMULATION SYSTEM
HILO-3 Logic Simulation System (LSS) is
an integrated set of CAE tools from
Tektronix for design verification, fault
simulation and test generation in IC, PCB,
and system design.

The HILO-3 LSS includes a hierarchical
Hardware Description Language (HDL)
for specifying logic designs, a graphical
waveform and textual I/O stimulus inter-

face, a Waveform Description Language
for describing circuit stimuli, a Graphic
Display Formatter for displaying simula-
tion results, a fault-free logic simulator,
a fault simulator, a test generator, a com-
ponent library that contains models for
over 2,500 devices. A 5-state, 15-value
logic strength algorithm for accurate
modeling of a wide range of device
technologies, such as TTL, ECL, Schottky,
CMOS, NMOS, PMOS, STL, and 12L is also
included. HILO-3 accelerates logic
verification through accurate simulation,
and provides advanced fault simulation
facilities for test pattern analysis. In fault
simulation, a new Parallel Value List
(PVL) algorithm combines the advantages
of concurrent and parallel algorithms,
providing fast execution and low memory
overhead.

LOGIC LIBRARIES
To reduce design time, Tektronix offers
access to a library of over 3,000 standard
parts, including those for TTL, FAST,
CMOS, ECL and MICRO-P. Systems and IC
designers have a wide variety of state-of-
the-art implementations for their elec-
trical designs. The libraries provide
primative elements from simple gates to
complex functions such as I/0 buffers,
multiplexers, and memories.
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TEKWRITER

TekWriter Publications Software is based
on Interleaf’s Workstation Publishing
Software for engineering documentation.
TekWriter allows engineers to accelerate,
improve and simplify the development of
documentation associated with the
design of integrated circuits and printed
circuit boards. Design graphics and text
can be mixed within documents.
TekWriter enables the user to edit and
format documents, as well as illustrate
production quality technical publication.
Users can select from various type faces
and sizes. Once the design capture stage
is completed, the design’s performance
must be simulated and evaluated.
Tektronix provides four tools for this
function, depending upon the needs of
the particular design.

MICROLINK
This interface between Tektronix HILO-3
LSS and Tektronix’ software development
tools allows parallel hardware and soft-
ware development to help to shorten the
overall design cycle.

SPICE AND HSPICE ANALOG

SIMULATION SYSTEM
To provide analog design verification
using DC, AC and transient analysis, Tek-
tronix’ DDSC interfaces to the industry
standard SPICE circuit simulation pro-
gram, which provides waveform display
output. HSPICE provides analog simula-
tion support with improved convergence
and extensive analog device modeling
capabilities.

ZYCAD SIMULATION ACCELERATOR
To speed the analysis of complex designs,
Tektronix’ DDSC interfaces to the Zycad
hardware logic simulator, which executes
simulations at more than one million
events per second.

WAVEFORM DATA LINK (WDL)

The 91-WDL (DASLink), a powerful soft-
ware utility, ties sophisticated ‘‘Tektronix
Aided Engineering” tools to the DAS 9100
Digital Analysis System. This close coupl-
ing between the CAE workstation en-
vironment and prototype verification en-
vironment facilitates quick and accurate
validation of prototype hardware. The
91-WDL currently operates with CAE
Systems’ DDSC software on the DEC
MicroVAX II and VAXStation worksta-
tions, as well as the Apollo line of
workstations.

The 92-WDL links logic simulation to the
Tektronix 9200 Logic Analysis System and
utilizes logic simulation test vectors for
prototype verification.
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The PCB WorkSystem fully supports surface mount technology by providing color-coded graphic
representation of components on top and bottom surfaces of the board.

The ATE-WDL links ‘“‘Tektronix Aided
Engineering’’ tools with production test,
specifically with Tektronix’ LT-1000 pro-
duction tester.

PCB WorkSystem

e DDSC System for Schematic Cap-
ture and Logic Analysis

¢ Industry Standard HILO-3 LSS for
Logic and Fault Verification

* HSPICE for Analog Circuit Design
Verification of Printed Circuit Boards

* MERLYN-P™ Automated Physical Lay-
out System for Simple and Fast Layout

e Standard Components Libraries are
Compatible Between Schematic
Capture, Simulation and Layout

¢ Efficient Handling of Engineering
Change Orders

* Full Forward and Backward Annota-
tion Between Schematic Capture
and Layout

e System Outputs Support Your
Design Process with CAM Outputs,
Reports, and Checkplots

* TekWriter (Interleaf) Engineering
Documentation

¢ Industry Standard Apollo, DEC and
Tektronix Computer Hardware
Platforms

The PCB WorkSystem from Tektronix
brings your design team every tool
needed for complete PCB development.

Design capture, logic simulation, printed
circuit board layout, and output for com-
puter aided manufacturing (CAM) are ef-
fectively linked, providing an integrated
systems environment for your design
engineering group. The system accom-
modates layout and manufacturing con-
straints on the most complex board
designs, including fine-line technology,
mixed surface mounted and through-hole
devices, and double-sided boards.

The tools offered by the PCB WorkSystem
provide design, simulation, and layout
flexibility, including separate clearances
between vias, traces and pins for each
layer of the board. User-definable design
rules are enforced through the design
process to ensure correct manufactur-
ability.

The WorkSystem fully supports surface
mount technology (SMT). By providing a
color-coded, graphic representation of
components, SMT allows designers to
place devices on both top and bottom sur-
faces of the board. To enhance visual
perception, bottom layer components are
graphically offset. Single part definition
can be mirrored and rotated, as required,
for top/bottom orientation. Blind and
buried vias are supported, allowing
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closer compaction of parts on the board.
SMT permits the designer to reduce the
board size by as much as 40 to 70 percent,
while increasing its overall functionality.
Advanced, customized schematic capture
capabilities are provided by the
Designer’s Database Schematic Capture
System (DDSC). The system features a
mouse-driven, menu-oriented environ-
ment and is the central point of integra-
tion of all the tools within the PCB
WorkSystem.

To provide an integrated approach for
logic simulation, fault simulation, and
test pattern generation of digital logic
design, the PCB WorkSystem utilizes the
‘ektronix HILO-3 LSS. To provide analog
design verification, the PCB WorkSystem
utilizes HSPICE Simulation System.
HSPICE is based on Meta-Software’s
HSPICE circuit simulator.

For automatic physical layout of printed
circuit boards, the PCB WorkSystem
features the MERLYN-P physical design
system. The integrated design of the pro-
duct features a comprehensive database
that contains all data needed for board
layout. MERLYN-P is menu-driven, has
on-line HELP for all commands, and
features user-defined layout design rules
that you can customize to meet special
requirements and standards. Complete
forward and backward annotation of
design data between MERLYN-P and
DDSC is provided by LogicLink-P.
Engineering Change Orders may be com-
pleted without redesigning the entire
board. When the changes are completed,
the schematic is back annotated to reflect
the circuit revision status.

The PCB WorkSystem library includes
several thousand parts, including
TTL7400 and discrete parts, that are com-
plete and compatible with the Work-
System’s schematic capture, simulation
and layout environment. Other compat-
ible libraries, including CMOS and
microprocessor parts, are optionally
available.

The Tektronix TekWriter engineering
documentation system is an easy-to-use
publishing tool for creating high quality,
illustrated documents. TekWriter enables
you to write, edit, format text, and create
graphics from the DDSC environment to
produce camera-ready copy suitable for
technical documentation.

To effectively link your printed circuit
board layout processes to an automated
manufacturing environment, the PCB
WorkSystem generates the necessary
standard artwork, checkplots, documen-
tation and data. The PCB WorkSystem is
available on industry standard platforms
for DEC and Apollo.
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The Gate Array WorkSystem offers you the complete design solution featuring a single, integrated
user interface for full control of design capture, simulation, and automatic layout directly

Sfrom the schematic.

Gate Array
WorkSystem

e DDSC Integrated System Environment
Provides Optimal Gate Array Design

¢ HILO-3 LSS Provides Industry Stan-
dard Logic Simulation Solutions

* MERLYN-G™ Performance-Driven
Physical Layout is Controlled Directly
from the Schematic with Full-Forward
Annotation of Layout Parameters

e Automatic Back Annotation of Layout
Results to the Schematic Allows Analysis
of Layout on Circuit Performance

e TurnChip®ASIC Layout Modules Deliver
Foundry-Quality Layout Results

e Certified Library Support Assures Ac-
curate and Rapid Implementation of
Your Designs

e Multiple Configuration Possibilities Pro-
vide Maximum Flexibility in Your Com-
puter Operating Environment

e Industry Standard DEC VAX, Apollo
DOMAIN and Tektronix Color Platforms
are Supported

The Gate Array WorkSystem from Tek-
tronix is an integrated set of design tools
that provides a complete solution for gate
array design.

Put the power of Tektronix Aided En-
gineering at your control with the
performance-driven design environment
created by the Gate Array WorkSystem.
Every tool needed for complete gate
array design implementation is provided,
including schematic capture, logic and
fault simulation, timing verification, and
automated ‘“‘push button” gate array
physical layout. All the tools are
integrated to simplify the interfaces
between logic capture, simulation and
physical layout, bringing the entire design
process under your control to assure your
designs meet your performance
requirements.
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The Gate Array WorkSystem offers you a
complete toolset that effectively reduces
your time to market, improves your design
performance, provides proprietary design
control, and reduces your overall design
Costs.

The Gate Array WorkSystem features a
single, integrated design interface that has
been optimized for gate array design. This
integrated system provides a single control
point for schematic capture, simulation and
layout. The interface is menu-driven, easy
to learn and use, and allows user-
configurable menus for added flexibility.

The fully-automated capability of the Gate
Array WorkSystem allows local, multiple
iterations of schematic capture, simulation,
layout and resimulation, thereby allowing
you to spend more time optimizing gate ar-
ray design performance. The system also
provides direct control of physical layout
timing from the schematic. Forward an-
notation of layout parameters and back an-
notation of layout results occur directly on
the schematic, providing immediate design
performance verification.

In addition, the Gate Array WorkSystem
features foundry-endorsed TurnChip ASIC
Layout Modules for automatic foundry-
certified layout. With TurnChip automatic
layout, you spend your time achieving
design objectives, so you send foundry-
certified layout designs, rather than simple
netlists, directly to the foundry. The need
for iterations with the foundry is mini-
mized, dramatically reducing your time to
market.
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The Full Custom WorkSystem combines custom design capture, simulation and layout tools into
one powerful solution.

Full Custom
WorkSystem

* Direct Read and Write of Calma
GDSII Files, Which are Passed Direct-
ly into and Produced Directly from,
LEIA’s Internal Data Structure without
any Intermediate File

* LEIA™ Provides a Flexible Editing En-
vironment that is Unparalleled in the
Industry. Virtually Every Environ-
mental Aspect can be Controlled by
the User without the Need to Learn a
Complicated Programming Language
or Leave the Editing Session

e Industry Standard DEC and Tektronix
Color Platforms are Supported

Developed by Tektronix as part of
Tektronix Aided Engineering, the Full
Custom WorkSystem combines custom
design capture, simulation and layout tools
into one powerful solution. This Work-
System provides tools for complete custom
IC design implementation including
Designer’s Database Schematic Capture
(DDSC), non-linear and linear (microwave)

simulation, LEIA custom IC and hybrid
layout editor, and DRACULA™ IC mask
verification and fracturing tool.

LEIA is a powerful interactive graphical
layout editor for custom integrated circuit
design with full utilization of hierarchy.
LEIA’s flexible user interface provides the
designer with multiple windows, pop-up
menus and the ability to customize a real
time user-configurable menu environ-
ment. This promotes ease of use in layout
for even the most complex VLSI circuits.
DRACULA is a full set of integrated soft-
ware to help the designer verify the IC
mask layout. These tools include Design
Rule Checker, Electrical Rule Checker,
Layout vs. Schematic Consistency Check-
ing, Layout Parameter Extraction, Layout
vs. Layout, Plot and Mask Fracturing.
Once a design is captured in DDSC, the
‘generate dracula” command will auto-
matically generate an LVS-compatible
netlist. ERC, DRC, LPE, LVS, and LVL will
generate textural listings of any dis-
crepancies, or errors, as well as graphical
overlays for the LEIA Layout Editor.
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Signal Processing
WorkSystem

* Proprietary Simulation Program
Builder

* Rich DSP Function Block Library

* Flexible Signal Editor

¢ Integrated Instrument Interface
Library

¢ Industry Standard DEC, Apollo and
Tektronix Platforms Supported

The Signal Processing WorkSystem™
(SPW) allows the DSP designer to use the
most advanced CAE tools to design DSPs.
The DSP designer does not have to
become a programmer or even a hard-
ware expert. He or she can concentrate
on the system level performance.

The SPW provides the functionality of
signal definition, signal capture, DSP block
capture, netlist generation, interface to
DSP simulation and signal analysis. The
SPW consists of a workstation platform,
block diagram editor and database
(DDSC), function block library, Simulation
Program Builder (SPB), Signal Display
Editor (SDE), and Instrument Interface
Library (IIL)/Data Acquisition System.

Designer’s Database Schematic
Capture (DDSC)

DDSC, the core of Tektronix CAE pro-
ducts, creates a menu-driven environ-
ment that captures and analyzes designs
using various types of signal processing
blocks. These blocks are then edited and
manipulated into a graphical representa-
tion of a signal processing system. This
representation is then condensed into a
netlist file.

Function Block Library

The function block library consists of
signal processing blocks used with DDSC
to construct and simulate a signal pro-
cessing system. An extensive list of
library blocks is supplied with the SPW.
These blocks fall into 10 major classes:

* DSP Kernels

® Linear Processing

* Non-Linear Processing

* Mathematical

® Statistical

* Adaptive Filtering

® Signal

e DSP Chip Modeling

¢ Vector Recombination

¢ Flow of Control

Virtually any signal processing system can
be represented as a collection of these
blocks connected by lines. Each block
symbolizes a mathematical operation. In-
terconnecting lines symbolize the flow of
data from mathematical operation to
mathematical operation.

In addition to these basic functional
blocks, the designer can add multilevel
and coded blocks. Multilevel blocks are
constructed by the user and represent a
signal processing function built out of
combinations of basic, coded and other
multilevel blocks. Coded blocks are in-
serted into the system and implement a
“custom” function. Each is associated
with a source code (user supplied) that
represents the functionality. Once
created, coded and multilevel blocks can
be used just like the supplied basic
building blocks.

Of particular interest are the signal
source and sink blocks for both scalar and
vector I/0. Source blocks get their infor-
mation from a file produced using the
Signal Display Editor, from the Data Ac-
quisition System or by a previous simula-
tion run. Storage or sink blocks reverse
the process and store the output in a user
specified file and format. These blocks
are capable of reading and writing SPW
database format files or ASCII format
files.

Simulation Program Builder (SPB)

The SPB takes the netlist file produced
by DDSC and converts it into a program
that simulates the behavior of the signal
processing system. Netlist generation and
simulation execution are invoked directly
from the command menu of DDSC and
provide seamless system operation. The
input and output files used during a
simulation are user specified as signal
blocks.

Signal Display Editor (SDE)

The SDE generates, manipulates and
analyzes signals and operates in a
separate process window from the
DDSC/SPB window. The command struc-
ture and operation is identical to DDSC,
again insuring a seamless system for the
user.

Signal editing modifies a signal by chang-
ing, adding, deleting or searching for
signal point values. The SDE also contains
many commands for performing linear
and non-linear filtering operations on an
editable signal. Linear filtering com-
mands include high, low, bandpass and
notch filtering, plus the ability to filter
the signal using a functional block, which
has been created by the user in
DDSC/SPB and added to the library.
Signal decimation and interpolation are
also included under linear filtering. Non-
linear filtering commands include quan-
tization, zero crossing, clipping, and ex-
ponential expansion and compression.
A full set of signal generation commands
for sine, square wave, triangle, sawtooth
and noise signals are available in the SDE.

Equally important to the task of
generating input signals for the SPW is
the SDE capability to analyze the results
of a DSP simulation run. The commands
available in the command builder under
the ANALYSIS command run the gamut
from differencing two signals through
auto- and cross correlation to FFT spec-
tral analysis.

Instrument Interface Library (lIL)/Data

Acquisition System

A key element in making full use of the
SPW is an Instrument Interface Library
that ties directly into a Data Acquisition
System. The SPW is capable of receiving
and transmitting data and instructions
over a GPIB or RS-232C. Special input and
output blocks, callable by DDSC and in-
tegrated in the DSP design, give the user
complete access to GPIB calls. The user
can use these blocks to set up external in-
struments such as function generators
and digital oscilloscopes, capture a signal
in real time, import that signal into the
SPW, process that signal (not in real time)
and then analyze the results and send
that signal out through the GPIB for use
in the real world.

As an example, the user simply adds an
IIL block labeled TEK11401 (a digitizing
oscilloscope) to his captured design.
Pushing down into that block, he is
prompted for the various scope settings,
such as sample rate, frequency range, etc.
Then, based on these parameter entries,
the IIL part automatically formats the
GPIB calls that program the 11401, waits
for the proper trigger, imports the data,
starts the simulation and captures the
results. If an output over the GPIB is in-
dicated by another IIL or generic GPIB
block, this will also be handled
automatically.

With the SPW, designers no longer need
to worry about programming and debug-
ging a custom simulation program for
each DSP system they design. The SPW
automatically converts their DSP design
into a bug-free simulation program.
Designs that typically took weeks to
simulate and verify can now be simulated
in as little as a few hours.

The Signal Processing WorkSystem pro-
vides the most complete /O and design
capture system for digital signal process-
ing available today. It allows the designer
to get as close or far away from the ac-
tual design as he wants. It allows quick
and efficient *‘what-if"’ analyses and even
allows the user to test his design with
real-world data. It is the most productive
tool a DSP designer can use.
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MERLYN-P
Automated Printed
Circuit Board Layout

* Autopackaging Capability Provides
Extra Flexibility

¢ Continuous Verification of Layout Data
Assures Accuracy of Board Designs

¢ Extensive Parts Library

* Design Rules Control Design Process

¢ Auto/Interactive Tools Simplify Com-
ponent Placement

* Placement Optimization Capabilities
for Improved Board Placement Results

e Wiring Optimization for Improved
Manufacturability of Designs

e System Output Supports Your Design
Process—Reports, Checkplots,
Neutral File Access and CAM Outputs

MERLYN-P is a physical design system for
automatic/interactive component place-
ment and routing of printed circuit
boards. The integrated design of the prod-
uct features a comprehensive database
that contains all data needed for board
layout.

The system is menu driven, has an on-line
help feature for all commands, and
features user-defined layout design rules
that you can customize to meet your
special requirements.

MERLYN-P is fully integrated into the
Tektronix PCB WorkSystem and provides
an easy-to-use system for design, simula-
tion and layout of printed circuit boards.

MERLYN-G
Automated Gate
Array Layout

e Graphical Database Manager
Speeds Accurate Database Creation

* Automatic Placement Tools Optimize
Circuit Layout

¢ Automatic Routing Tools Provide
Tuning Controls for Difficult Layout
Problems

¢ Interactive Graphical Editors are the
Designer’s Layout Workbench

* System Output Supports Your
Design Process

* Industry Standard Platforms are
Supported

MERLYN-G features 100% automatic
placement and routing for personalizing
a variety of array families. Sophisticated,
state-of-the-art algorithms allow the
system to solve the difficult layout prob-
lems circuit designers are facing today.
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MERLYN-G uses time-proven design
automation techniques to perform layout
functions such as device/macro place-
ment, routing and wire path optimiza-
tion, with no system limits to chip size or
macro geometry. The system’s open ar-
chitecture allows direct interface to your
existing design tools through the pub-
lished design file format.

MERLYN-G is fully integrated into the
Tektronix Gate Array WorkSystem, pro-
viding you with a complete end-to-end
system for the design, simulation and
layout of gate arrays.

MERLYN-S
Automated
Standard Cell and
Block Layout

e MERLYN-S Supports Designs with
Standard Cells, Macro Blocks, or a
Mix of Both

e Graphical Database Manager
Speeds Accurate Database Creation

* Complete Access to the MERLYN-S
Database Provides Easy Integration
with Other Programs

¢ Automatic Placement Tools, Using
Tektronix’ Quadratic Placer,
Optimize Circuit Layout

¢ Automatic Routing Tools Support
“Well Space,’” Compaction, and
Tapered Power/Ground Routing

¢ Automatic Block Routing Breaks the
Cyclic Channel Routing Trap

* Interactive Graphical Editing Tools
Give the Designer Complete Control
of Placement and Wire Routing

MERLYN-S features 100% automatic
placement and routing for standard cell
and block physical layout.

Sophisticated algorithms, proprietary to
Tektronix, enable superior handling of
the large, complex circuit problems fac-
ing designers today. These algorithms sup-
port traditional processes, as well as the
special requirements of newer technolo-
gies such as VHSIC and GaAs.
MERLYN-S offers strong graphical
facilities that allow you to interactively
place devices, preroute or edit wire paths,
or modify the results of automatic
placement.

Customer Support
Services

To help our customers make best use of
automated tools, Tektronix provides an
extensive range of after-sale support ser-
vices. By establishing this kind of long-
term relationship, Tektronix enables you
to keep up with advances in automation
and realize all the advantages of Tek-
tronix Aided Engineering.

SOFTWARE SUBSCRIPTION SERVICE
(SSS)

The Software Subscription Service Plan
provides continued software and infor-
mation updates reflecting the latest
design and applications changes from
Tektronix/CAE Systems. In addition to
keeping you constantly informed with the
latest product information, the SSS also
offers information about correct systems
use, and access to free information ex-
change with other system users.

TECHNICAL ASSISTANCE SERVICE
(TAS)

The Technical Assistance Service pro-
vides expert-level technical assistance for
new system installation or enhanced ex-
isting operation. TAS offers consulting
support to speed new application
development and guided instruction for
time-critical applications that puts
systems on-line immediately.

DESIGN PRODUCTIVITY CENTER (DPC)
The Tektronix Design Productivity
Centers are a unique environment where
technical consultation can be directly ap-
plied to actual customer designs.

CUSTOMER TRAINING
Tektronix/CAE Systems training courses
teach and enhance the skills needed to
productively use Tektronix WorkSystems.
Our curriculum constantly expands to
meet growing technical needs. The train-
ing staff is made up of experienced in-
structors with solid technical knowledge.
Instructors update course materials as
they work with customers, engineers,
writers and in-house users, and search for
stimulating ways to pass on information
to students.
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COMPUTER-AIDED
SOFTWARE ENGINEERING (CASE)

Tektronix is committed to providing solu-
tions for the emerging CASE market-
place—a logical fit for our expertise.
TekCASE'’s goal is to provide a functional
and integrated tool set for software
design engineers—software life-cycle
management from concept to completion
to maintenance.

These design solutions are integrated in
CASE'’s life-cycle software tools and
automate the transformation from one
software development phase to another.

Current key products include: TekCASE
Analyst, TekCASE Designer, TekCASE
Auditor and Language Development
Systems (LANDS I, II), V-Systems 16-bit
microprocessor development systems for
68000 family and 1750A, and a Multi-V
System—32-bit microprocessor develop-
ment system for the Motorola 68020.
CASE products provide a carefully con-
figured and integrated system of auto-
mated tools applied to the software life-
cycle.

The integrated CASE tool set, when
linked to the user’s design information
database, enables the software designer
to rapidly and proficiently develop spec-
ifications, designs, plans, code, manuals,
and reports.

Tektronix is continuing to evolve its CASE
solutions by more tightly integrating its
support for the different phases, extend-
ing the capability of its automated tools,
adding new alternative tools, and expand-
ing its support for software development
on engineering workstations.

To support the analysis and design phases
of the software life-cycle, the Tektronix
CASE strategy makes TekCASE Tools
available in the most common computer
environments.

To help automate documentation efforts,
the TekCASE Auditor provides the
framework for DOD-STD-2167A docu-
ments, including System Segment Speci-
fications (SSS), Software Requirements
Specifications (SRS), and Software Top-
Level Design Documents (STLDD). The
Auditor allows you to identify require-
ments within design documents and to
track the relationship between these
requirements.

In addition, the Auditor allows you to
track relationships between documents
and the diagrams they include. The tools
also include an interface to technical pub-
lications system for both easy document
preparation and high quality output.

In the code, test, and integration phases,
Tek’s CASE offering for code development
and debug tools is the high-level Lan-
guage Development System (LANDS I, II).
This integrated set of language develop-
ment tools, originally released by
Tektronix in 1982, includes a Language
Directed Editor (LDE), a C or Pascal com-
piler, integration control systems, a
high-level debugger, and an assembler/
linker for popular 8-, 16-, and 32-bit
Microprocessors.

The LANDS system works with Tek’s
emulation product lines to provide a com-
plete integration facility. This popular
solution for microprocessor support is the
result of providing solutions to the
embedded microprocessor market for
over ten years. Our close working rela-
tionship with Tektronix Laboratories links
us with a major software research and
development facility, and we have the
technological and financial resources
needed to be a premier CASE vendor. We
are committed to helping software
designers who need the total support only
a firm like Tektronix can provide.

The Tektronix CASE product set is power-
ful proof of Tektronix’ software leader-
ship. Meeting your needs through in-
tegrated, automated solutions to manage
the software life-cycle—is Tek’s mission.
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SOFTWARE
LIFE CYCLE

Software Life Cycle
Phases

1.

92

Analysis

In the analysis phase, the software
engineer specifies what a software
system must do to meet its user’s re-
quirements. Data flow diagrams and
process descriptions define data and
the processes that transform it. A data
dictionary describes how data is struc-
tured. These components comprise a
specification for the software system
upon which a design is based.

Design

In the design phase, the specifications
from the analysis phase are automati-
cally transformed into a software
module design. Logic modules and
algorithms are created so solution
prototyping can begin.

3.

Prototype

In the prototype phase, prototyping
tools allow the software engineer to
test the hypotheses posed in the
analysis and design phases. The de-
tailed design of the solution to be im-
plemented can be tested and refined
during this phase.

Code

In the code phase, the software engi-
neer needs tools to produce executable
code in a particular language on a com-
puter or workstation. If the software
is being developed for an embedded
microprocessor, the coding tools on the
development computer require cross-
development tools to produce code
that will execute on the target
MiCroprocessor.

5.

Test

In the test phase, an interactive source
level (or symbolic) debugger assists the
software engineer in testing the soft-
ware in accordance with the re-
quirements and specifications defined
in the analysis and design phases. The
debugger should allow the user the
ability to test a program on both the
development computer and the target
system.

Integration

In the integration phase, the final
testing and verification of the software
must be performed where the software
is actually used. Software/hardware in-
tegration is performed using symbolic
debuggers if the software is to execute
on a traditional computer or worksta-
tion, or using a symbolic debugger
linked to a software/hardware integra-
tion unit and emulator for embedded
microprocessor targets. In addition,
test cases resulting from the analysis
and design phases are used to ensure
the software meets its requirements.

Maintenance
In the maintenance phase (after the
software is developed), tools used in
the previous six phases can be put to
work making changes, or detecting and
correcting defects in the software.
Another traditional task may include
installing customer requested en-
hancements, identifying and resolving
problems, or assisting customers in the
proper usage of the software. The
maintenance phase is required
documentation that defines what soft-
rare product was developed, how the
software product was developed, what
can be changed, and how to make the
change.
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TekCASE
Analyst/RT

* Improve Product Quality and
Reduce Development Time and Cost

¢ Specify Real-Time Systems
Graphically to DeMarco SA Method
with Hatley or Ward/Mellor
Extensions

* Automatically Check Completeness
and Consistency, Analyze Data, and
Control Information

* Use Any VAX Host, Including VAX-
station 2000, in Any Configuration

Improve Quality and Control Costs

A specification that accurately defines
system requirements can better ensure
project success, in turn, improving prod-
uct quality and controlling costs. With
TekCASE Analyst/RT Tools you can ac-
curately define system requirements from
the very beginning.

Using vivid graphics and precise descrip-
tions to define a system model, TekCASE
Analyst/RT allows you to see what your
system will do, before you decide how the
system will do it. Project members,
management, and users can easily under-
stand the proposed system, and verify
that it will meet specification require-
ments. Then, both costs and product
quality can be better controlled.

TEKCASE
ANALYST/RT

Specify Systems Graphically

With the TekCASE Analyst/RT graphics
editor, you create Control Flow Diagrams,
Data Flow Diagrams and other docu-
ments; also create, label, move, change,
or delete symbols for processes, data and
control states of your system. When using
TekCASE Analyst/RT Tools, the
documents and symbols are specific to
support real-time system specification:
control flow diagrams, specs, transforms,
processes, stores, flows, and time-
continuous flows. Using the graphics
editor, you move through a specification,
creating ‘‘child” diagrams, control
specifications, and “‘mini-specs” (defin-
ing the actions within a process). With a
text editor you create and modify the
data dictionary and other textual
documents. To see the results of your
graphics and other editing, a display tool
shows documents on a terminal screen or
in hardcopy form.

TekCASE Analyst/RT automates the tasks
required in specifying a real-time system:
drawing diagrams, organizing documents,
checking details, preserving consistency,
and making copies. It does this by pro-
viding a set of tools for editing, evaluat-
ing, updating, and display. It also allows
you to perform a number of complex
tasks, by combining TekCASE Analyst/RT
Tools’ commands with each other or with
operating system commands.

TekCASE Analyst/RT supports both the
Hatley and Ward/Mellor real-time exten-
sions to the DeMarco SA method. For
reference, see Strategies for Real-Time
and General Systems Development, by
Derek Hatley and Imtiaz Pirbhai; Struc-
tured Development for Real-Time
Systems, by Paul T. Ward and Stephen J.
Mellor; and Structured Analysis and
System Specification, by Tom DeMarco.
Check Completeness and Consistency,
Analyze Data, and Control Information
Both TekCASE Analyst/RT and TekCASE
Designer provide tools to automatically
check completeness and consistency, to
analyze data, and control information.
An evaluation tool checks data and con-
trol information for consistency, com-
pleteness, and adherence to the SA
method and the real-time extension. An
updating tool creates new documents and
corrects errors (relating to the SA
method). Auxiliary tools perform certain
maintenance tasks, and retrieve specific
information from your SA documents.
The maintenance tasks include adding
new entries to the data dictionary, listing
and showing definition of entries from
the data dictionary or other documents,
listing process information from diagrams
or mini-specifications, and sorting and
eliminating unnecessary duplication in
the data dictionary.

See the next page for ordering information.
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TekCASE Analyst RT Thols create a set of interrelated
data flow diagrams and descriptions that show the ac-
tive functions of the system and its interfaces.

TekCASE Designer Thols create a structure chart that
graphically depicts the software architecture, with sym-
bols showing modules and their controlling and com-
municating relationships.
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TekCASE
Designer Tools

* Transformation from Analysis to
Design

* Design Software Systems Architecture

* Foundation for Detailed Design
and Code

* Structured Maintenance of Existing
Code

TRANSFORMATION TOOLS:
BRIDGING ANALYSIS AND DESIGN
TekCASE Designer Tools transformation
utilities automatically convert system
specification diagrams into software design
charts that include the same function and

data specified during analysis.
Interactive transformation tools allow rapid
“what-if"" designs that encourage innova-
tion and creative problem solving. De-
signers can then continue the creation of
optimal designs using TekCASE Designer
Tools.

TekCASE Analyst/RT and TekCASE De-
signer products are integrated to guaran-
tee that specification information is auto-
matically preserved in the design process.

PLANNING SUCCESSFUL SOFTWARE
TekCASE Designer Tools help you build
your software the right way—the first
time—by supporting disciplined planning
of software implementation.

The output of TekCASE Designer Tools is
a set of diagrams for the entire software
architecture which rigorously defines
how the software is to be implemented.
Finding the Best Design

TekCASE Designer Tools develop a struc-
ture chart (SC) that graphically illustrates
the partitioning of a system into modules,
showing hierarchy, organization, and in-
terfaces. The structure chart conveys
complex architectural information quick-
ly and clearly.

Evaluation tools and an interactive editor
for those structure charts enable
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designers to produce the best design for
implementing the software.

Blueprint for Implementation

Because the structure chart is strictly
partitioned with clearly specified inter-
faces, it is ideal for team development on
large projects. After design is complete,
the structure chart serves as a blueprint
for detailed design and coding.
Detailed Design and Coding
Foundation

TekCASE Designer Tools automate the
Structured Design method of software
design, which is described in The Prac-
tical Guide to Structured Systems Design
by Meilir Page-Jones.

Transforming Specs to Designs
Transformation tools generate design
alternatives for real-time projects, inter-
actively converting the specifications that
are created with TekCASE Designer Tools,
into structure charts. The designer desig-
nates one process as the controlling mod-
ule where software execution will start.
Editing Structure Charts

A special purpose, interactive graphics
editor lets designers create and modify
structure charts on-line. Designers can
create, label, move, and delete each type
of symbol in the chart. Groups of symbols
can be moved or deleted, and structure
charts can be joined or split off into
related files associated by page connec-
tors. A reformatting utility rearranges a
structure chart into a top-down hierarchy.
Evaluation and List Tools

The evaluation and list tools let designers
check design quality and extract design
information.

For project continuity the evaluation tool
lets engineers identify the simplest alter-
native and validate the finished design
and code. The evaluation tool checks for
defects and inconsistencies among SCs,
warns of deviations from the SD method,
reports statistics about SC modules, and
measures system complexity within the
SC hierarchy.

The list tool provides the “‘module call-
ing tree” for the SC files, and information
about data item references, modules
called, data item locations and parameter
usage. This output is produced in a form
specified by a user-defined configuration
file. Reporting the design information in
the user’s format supports documenta-
tion, detailed design, and code.

Structured Maintenance

Designers can also use TekCASE Designer
Tools to enhance existing software. A set
of utilities automatically converts source
code (the C language is initially sup-
ported) into structure charts. The

DESIGN

resulting view of existing architecture
facilitates maintenance projects.

Host Support

TekCASE Analyst/RT is the first CASE
product to support the entire line of VAX
computers: VAX, MicroVAX, and the VAX-
station, including the II, II/RC, II/GPX,
and 2000; it runs under the VMS oper-
ating system. TekCASE Analyst/RT sup-
ports Tek and Digital terminals,
PostScript, and LNO3 + hard-copiers. For
easily learning TekCASE Analyst/RT, the
product works with ColorKey+. Other
TekCASE Designer Tools products run
under UNIX and ULTRIX, and on the
IBM PC.

ORDERING INFORMATION
The following shows the product prices for
TekCASE Analyst/Real Time and TekCASE
Designer Tools. These prices represent the stan-
dard product package, including media and
documentation. For prices on other options
(extra documentation Kkits, update Kits, Soft-
ware Subscription Service), contact your local
Tektronix sales engineer.

TekCASE Analyst/RT can be ordered under
the following nomenclature:

SATRT1 VAX 8600 and above $10
SATRT2 VAX780-85XX $10
SATRT3 MicroVAX and VAX 725,

750 $10
SATRT4 VAXstation $10

TekCASE Designer can be ordered under
the following nomenclature:

SDT1 VAX 8600 and above $10

SDT2 VAX780-85XX $10

SDT3 MicroVAX and VAX 725,750 $10

SDT4 VAXstation $10
IBM PC SUPPORT

TekCASE Analyst (without real-time

capabilities) is available on the

IBM PC.

SAT5—IBM PC Support $10

For more information, contact your local
Tektronix Sales Representative.
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LANDS |

16-Bit Language Development Systems

* Complete C/Pascal Code Generation
Systems

¢ Integrated Set of Software
Development Tools

¢ Tightly Linked With 16-Bit
Emulation Systems

After using TekCASE Analyst Tools to
develop your system specifications and
TekCASE Designer Tools to design your
software modules, you're now ready to
develop and debug your code. Tektronix’
Language Development Systems (LANDS
I and LANDS II) offer a comprehensive
set of tools for the development, debug,
and integration of your software modules.

LANDS |

Using a high-level language to generate
code for microprocessor has advantages
over assembly-language programming
since programs are easier to understand
and maintain and programmer produc-
tivity is higher. To support this approach,
Tektronix offers a language-oriented
development system for C or Pascal called
LANDS I. The LANDS I package is an in-
tegrated set of 16-bit language develop-
ment tools consisting of a Language-
Directed Editor (LDE), a compiler (C or
Pascal), an Integration Control System
(ICS), a high-level-language symbolic
debugger, and a 16-bit macro assembler
and linker. These products allow you to
work through the software development
and debug cycle in the same high-level
language from code entry through
debugging.

Language-Directed Editors

The Language-Directed Editor included
in the LANDS I package is an editor that
understands C or Pascal syntax. LDE flags
any syntax errors in the source code
while you are still in the editor, so that
the errors can be corrected immediately.
LDE is also an excellent general-purpose
screen-oriented editor.

LANDS |

Compilers—C and Pascal

For high-level-language programming, the
LANDS I C and Pascal cross-compilers
contain many enhancements for micro-
processor programming.

These enhancements include interrrupt
handling, bit-level data manipulation,
assignment of variables to specific hard-
ware addresses, and direct access to /0
ports without having to resort to assem-
bly language code. The LANDS I C com-
piler supports Kernighan and Ritchie’s
standard C and the proposed ANSI C stan-
dard and includes an implementation of
the standard I/O libraries.

Integration Control System (ICS)

One major task associated with micro-
computer design is to correctly interface
the software with the specifics of the
prototype hardware.

LANDS I includes a unique tool for im-
plementing the hardware/software inter-
face called the Integration Control
System. The user fills in a brief source file
with parameters defining the software
modules and hardware configuration.
From this source file, ICS automatically
handles the details and generates the
necessary code and command files to ex-
ecute code in the target system.

High-Level Debug—C and Pascal
Program debugging is a tedious and time-
consuming task. Tek's LANDS I debug
system increases your productivity by
enabling you to debug code at the source-
code level.

Breakpoints can be set on statement
numbers, procedure and function names,
or on variables to halt program execution.
Values can be returned to calling func-
tions. This approach completely elimi-
nates the time-consuming requirements
of translating assembly-level debug infor-
mation into its high-level counterpart.

In addition, your program and variables
can be displayed in high-level source
form, which speeds the analysis.

8- and 16-Bit Assemblers and Linkers
Tek assembler packages consist of an
assembler for the specific microprocessor,
a sophisticated linker for locating code,
and a library generator for creating
source code for object modules and reus-
ing object modules previously created.
Tektronix' assemblers and linkers include
many features that are normally associ-
ated only with high-level coding.

ORDERING INFORMATION

LANGUAGE DEVELOPMENT SOFTWARE
C and Pascal LANDS |
Includes: HLL compiler, assembler, LDE, ICS,
HLL debug
CLANG68K C Support for
68000/08/10
CLANS86 C Support for
8086/8088/186/188
PLANG68K Pascal Support for
68000/08/10
PLANS86 Pascal Support for
8086/8088/186/188
OPTIONS

Option 1C—VAX/ULTRIX

$10
$10
$10
510

+59,990

Option 1F—VAX/VMS +$9,990

Option 1K, 1L—MicroVAX

ULTRIX + 58,490

Option 1M, IN—MicroVAX VMS + $8,490

Option 3S—Software Subscription

Service +51,000

ASSEMBLERS

ASMZS80 Z80/NSC800 Assembler $10

ASMS8085 8085 Assembler $10

ASM6809 6809 Assembler 510

ASM1750 1750 Assembler $10

ASM68K 68000/08/10 Assembler $10

ASM8086 8086/8088/186/188

Assembler $10
OPTIONS

Option 1C—VAX/ULTRIX +$2,490

Option 1F—VAX/VMS +52,490

Option 1K, 1L—MicroVAX

ULTRIX +$1,990

Option 1M, IN—MicroVAX VMS + 5§1,990

Option 3S—Software Subscription

Service + 5200
EDITORS

CLDEDIT C Language-Directed

Editor $10

PLDEDIT Pascal Language-

Directed Editor $10
OPTIONS

Option 1C—VAX/ULTRIX +$1,490

Option 1F—VAX/VMS +51,490

Option 1K, 1L—MicroVAX

ULTRIX +51,490

Option 1M, IN—MicroVAX VMS  + 81,490

Option 3S—Software Subscription

Service +$150

COMMUNICATIONS

ICOM40A Integrated Communica-

tions System for V Systems $10
OPTIONS

Option 1C—VAX/ULTRIX +$1,990

Option 1F—VAX/VMS +5%1,990

Option 1K, 1L—MicroVAX

ULTRIX +51,490

Option 1M, IN—MicroVAX VMS + 81,490

Option 3S—Software Subscription

Service + 5200

IBM PC SUPPORT
Many of the above products are available on
the IBM PC. Contact your Tektronix CASE Divi-
sion Sales Representative for additional
information.
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LANDS Ii

32-Bit C Language Development System

* 32-Bit C Optimizing Compilers

¢ Kernighan and Ritchie/ANSI C
Compatibility

e 32-Bit Assembler and Linker

32-bit microprocessors have advanced
microprocessor technology to the point
where mainframe applications can now
run on microprocessor-based systems. A
corresponding advancement in software
tools technology is needed to take advan-
tage of these new microprocessors.

Using all the knowledge gained in the
highly successful LANDS I products, the
LANDS II product was developed speci-
fically for large application programs run-
ning on 32-bit microprocessors. LANDS II
products are true 32-bit products in-
cluding the assembler, compiler, and
linker. The first product in the LANDS II
product line is a 68020 C Language
Development System.

68020 C-LANDS 1l
Included in LANDS II are:

* C Language-Directed Editor (CLDE)
* 68020 32-bit C Compiler

¢ Integration Control System (ICS)

* 68020 32-bit Assembler

® 32-bit Linker

* Powerful TekDB HLL Debug System

C Language-Directed Editor

The CLDE is the same editor included in
LANDS I products. New enhancements to
CLDE include ANSI C compatibility.

68020 32-Bit Optimizing C Compiler
The 68020 C compiler is a true 32-bit com-
piler optimized to take advantage of the
68020 performance features including all
the 68020’s memory spaces and address-
ing modes. Key features of the 68020 C
LANDS II compiler are:

® Kernighan and Ritchie Compatible

* ANSI C Standard Compatible

* Complete C Runtime Library Support
* Sophisticated Optimization Techniques
* Software and Hardware Floating-Point

Through sophisticated optimization tech-
niques, generated code is compact and
fast. For increased portability the addi-
tional features of the proposed ANSI C
standards have been included as well as
supporting the “‘de facto’” Kernighan and
Ritchie standard.
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Integration Control System (ICS)

ICS was introduced as a unique tool in
Tek’s LANDS I product. The concept of
an automated software/hardware integra-
tion tool is even more important in large
applications. ICS has been enhanced,
making it more powerful and more con-
venient. Once set up, it runs continuous-
ly in the background controlling the com-
pilation, assembly, and linking processes.

Assembler and Linker

The 68020 assembler and linker are

designed to support large program devel-

opment. Key features with the assembler

and linker include:

® Optimizes instructions and addressing
modes

* Motorola compatible

* Recognizes all 68020/68881 instructions

* Nested plus recursive macros

¢ Conditional assembler

e Handles large programs

TekDB™—HLL Debug

The LANDS II source-level debugger

called TekDB is integrated with the Multi-

V 32-bit development system. The

LANDS II compiler and assembler

generate all the information required

for source-level symbolic debugging.
TekDB uses this information to provide
the users of the Multi-V System with a fast
and powerful debugging system and an
easy-to-use visual interface. TekDB is a
standard feature of the Multi-V Systems.

ORDERING INFORMATION

CLA6820 68020 C Development

System (C compiler, assembler, linker,

ICS, CLDE) 510
OPTIONS

Option 1C—VAX/ULTRIX +$9,990

Option 1F—VAX/VMS +$9,990

Option 1K, 1L—MicroVAX ULTRIX + $8,490

Option 1M, IN—MicroVAX VMS  + 88,490
Option 3S—Software Subscription
Service +81,000
ASM6820 68020 Assembler, Linker
ICS $10
OPTIONS
Option 1C—VAX/ULTRIX + 83,490
Option 1F-VAX/VMS + 53,490

Option 1K, 1L—MicroVAX ULTRIX + $2,990
Option 1M, IN—MicroVAX VMS 482,990
Option 3S—Software Subscription

Service + 8350
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V Systems s. ana rs.8i
Microprocessor Support Systems

* 8- and 16-Bit Real-Time Emulation
* Modular Universal System

* Expansion Capability

To support the test and integration phases
of a user’s project, Tek offers V Sys-
tems—complete 8- and 16-bit micro-
processor development systems. Modu-
larity and universality are key features of
the V Systems enabling them to be con-
figured to meet your needs. Modular op-
tions include:

Full Range of Microprocessor Support
Program Memory—64K to 2 M bytes
Trigger Trace Analyzer (TTA)
Memory Allocation Controller

e Comunication Options

Real-Time and Transparent Emulation

Real-time emulation, standard on all 8-
and 16-bit emulators, is accomplished by
executing code on a processor identical
in function to the one targeted for the
prototype hardware. The emulator pro-
cessor is run under the control of power-
ful debug software that allows control
and tracing of the code’s execution. This
debug software does not need to be
linked into your code or use any of your
memory or interrupt lines. Tek’s superior
emulators allow your code to execute in
real time, with no wait states inserted or
clock pulses stretched. This means the
emulator is fully transparent to the user,
therefore, you do not spend time ‘“‘work-
ing around’’ the development system.

TTA Captures Real-Time Events
(standard with V Systems)

A powerful option to Tek emulators is the
Trigger Trace Analyzer (TTA), which uses
a high-speed trace buffer to capture real-
time software and hardware logic events,
with the prototype running at the design’s
full specified operating speed. Multiple-
word recognizers allow you to define
sophisticated triggers when tracing code
execution. And data qualification allows
you to capture only the data you wish to
see.

Three Modes of Emulation

The V-Systems enable you to incremen-
tally integrate your prototype software
and hardware. Starting with mode 0, you
can do a majority of your software design
without a prototype. Using Supervisor
Calls (SVCs) to simulate 1/0, mode 0 debug
can begin long before actual hardware is
available.

MODES OF EMULATION
Phased Emulation—Mode 0

Once prototype hardware is available,
designers gradually move from using
emulation system resources to using pro-
totype resources (mode 1). The final step
is to use all of the prototype resources
(mode 2) to execute the program. Because
of the transparent nature of Tek emula-
tors, your prototype will reliably perform
in mode 2 as it will in actual operation
with the emulator disconnected.

Console
Terminal Memory
1
. Simulated Micro-
sl 110 Processor]
|
File
10 Clock
Emulation System
J i
Probe

* No prototype hardware required
* Prototype /O interactions are simulated

Phased Emulation—Mode 1

Console
Terminal Weseopary
|
Printer Simulated Micro-
110 Processor|
|
File
110 Clock
Emulation System
I
/
e
110 Probe Clock
|
Program
Memory
Prototype System

e Start software and hardware integration
* Program is transferred to prototype
memory in steps

Phased Emulation—Mode 2

Console
Terminal Memory
|
" Simulated Micro-
Ponter 110 Processor,
|
File
110 Clock
Emulation System
1
/
x
110 Probe Clock
|
Program
Memory
Prototype System

¢ Final test of software and hardware

ORDERING INFORMATION

V SYSTEMS
The V Systems are configured to integrate with
an existing host computer, a VAX or MicroVAX
computer or IBM PC AT/XT.
Included: 8540A Integration Unit, 8- or 16-bit
emulation support (emulator and probe) with
128K-byte memory and Trigger Trace Analyzer.

VZ80 Emulation Support $12,500

V68000A Emulation Support $24,900

V68008 Emulation Support $24,900

V68010 Emulation Support $24,900

V6809 Emulation Support $i2,500

V80186 Emulation Support $24,900

V80188 Emulation Support $24,900

V8085 Emulation Support $12,500

V8086 Emulation Support $24,900

V8088 Emulation Support $24,900
OPTIONS

Option 11—512K Bytes Total

Memory +$2,900

Option 12—768K Bytes Total

Memory +5$4,000

Option 13—IM Bytes Total

Memory + 86,000

Option 14—2M Bytes Total

Memory +$12,000
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TE K SYSTEM

Multi-V System

68020 Language Development

¢ 32-Bit Real-Time Emulation
¢ 32-Bit Software Executers
* TekDB HLL Debug System

32-bit microprocessors, like Motorola’s
68020, present a level of complexity not
encountered in previous 8- or 16-bit
designs. To address these problems,
Tektronix uses its experience in language
tools and emulation systems to design the
Multi-V System. The 68020 Multi-V
System sets the industry standard for
32-bit development systems.

New Generation of Microprocessor
Support

The 68020 Multi-V System consists of a
family of tools to support software
development through software/hardware
integration and test. The Multi-V's unique
architecture provides the industry’s first
true multi-user microprocessor develop-
ment system enabling several emulators
to reside in a single mainframe. Up to four
mainframes can be integrated into one
design environment, accessing eight tools
through one user interface.

Multiple emulators can be controlled by
a single user in a multiple micropro-
cessor-based application or each emulator
can be controlled independently by multi-
ple users.

Other features of the Multi-V System are
the Software Executer; an emulator; a
Trigger State Analyzer; a memory system
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capable of up to 12M bytes; a high-speed
industry standard local area network; I/O
probes for cross-triggering function in
multi-processor applications; TekDB, the

most powerful microprocessor debug
system available today; and C-LANDS II,
a C Language Development System that
enables you to take advantage of the full
power of the 68020.

Software Executers

The Software Executer is a new tool pro-
viding a cost effective environment for
early debug of software before prototypes
are available. Code developed on the host
computer is downloaded into the Multi-
V’s program memory system where it
runs on the target microprocessor and
FPU. Your program can then be verified
with TekDB. If required, the Software Ex-
ecuters can be upgraded to full emulation
by adding an emulator pod.

TekDB—State-of-the-Art Debug

As programs get larger and more com-
plex, more powerful tools are needed for
efficient program debug and verification.
TekDB, a standard feature of the Multi-V
Systems, is an enhanced version of the
LANDS I HLL debugger. Key features of
TekDB include virtually unlimited
numbers of software breakpoints, com-
plex breakpoint qualification, source
code tracing, and complete control of
display information. TekDB’s powerful
breakpoint qualification allows events to
be described in such a level of detail that
you need not set up other breakpoints to
“zero in”’ on the desired event.

68020 Emulation

Software/hardware integration has
always been a complex task. Advanced
microprocessors, like the 68020, add
another level of complexity to the in-
tegration task.

Tektronix designed the 68020/68881
emulator system for the needs of large
design teams developing large complex
applications. For in-prototype testing of
your software, real-time emulation pro-
vides the testing capability required for
real-time applications.

Trigger State Analyzer

A built-in bus state analyzer offers you
flexible event recognition, and qualified
acquisitions for real-time analysis. It
allows you to time your C or assembly
language code for increased system per-

formance. All analysis can be done
without interruption of user code
execution.

Local Area Networking Improves
Flexibility and Performance

The Multi-V System’s LAN Option enables
your development systems to be con-
nected directly to your network. The in-
dustry standard LAN is used: IEEE 802.3
electrical and mechanical connections,
Ethernet frame formats and TCP/IP soft-
ware protocol.

Support for the VAX Environment

The Multi-V System is tightly integrated
into the VAX environment. Support for
the entire VAX line from the VAXstation
2000 to the VAX8900, running on a VMS
or ULTRIX operating system is offered.

ORDERING INFORMATION

MV6820 68020/68881 Support

Systems $6,900
OPTIONS
Option 06—Software Executer +$6,400
Option 08—Emulator +513,500
Option 10—Trigger State Analyzer + $6,000
Option 15—I1M Bytes Memory +$3,000
Option 16—2M Bytes Memory +$4,600
Option 17—3M Bytes Memory +$6,200
Option 18—LAN plus Transceiver + $2.,000

TekDB CONTROL SOFTWARE

Option 1C—VAX/ULTRIX NC
Option 1F—VAX/VMS NC
Option 1K, 1L—MicroVAX ULTRIX NC
Option 1M, 1IN—Micro VAX VMS NC

Option 3S—Software Subscription

Service +$300




68HC11
Development
System

e High Performance—Low Cost
e Supports 68HC11 Family of Chips
e Easy to Use In All Four Models

The E6811 System for the Motorola
68HC11 family of Microcontroller chips
provides high performance emulation at
a low cost for developing and integrating
your software and hardware.

W\

One System For All Development

The E6811 System designed for the
68HC11 family provides support for
single-chip, expanded multiplexed, and
special boot/test modes in a monolithic
package.

Easy To Use

Controlled by an IBM PC XT/AT or com-
patible, user-friendly menu-driven soft-
ware lets you control emulation at the
push of a button. One special software
feature is “‘tunneling.”’ Saving time with
fewer keystrokes, ‘“‘tunneling’ eliminates
returning to the top-level menu to change
functions. The E6811 Learning Guide, and
on-line assistance let you begin using your
E6811 immediately.

System Features

64K No-Wait State Memory
Selective Tracing

Register Tracing

16 Hardware Breakpoints With No
Hardware Add-ons

Power-up Diagnostics
Counter/Timer Preservation With
Emulations Stopped

Analysis Features

® Real-time Bus Acquisition

* Non-stop Execution

® 1024 Line Trace Buffer

¢ Before, Center, or After Trigger
Qualifications

Symbolic Debug

Disassembler

e External Trigger In/Out Lines

Software Support

® Cross Assembler

® In-line Assembler

® Linker/Librarian

e TekHex, Motorola, and Microtec Object
Format Support

ORDERING INFORMATION

E6811 68HC11 Emulation System
OPTIONS
Option 1Y—IBM PC Assembler + 8750
INTERNATIONAL POWER PLUG OPTIONS
Option Al—Universal Euro 220 V, 50 Hz.
Option A2—UK 240 V, 50 Hz.
Option A3—Australian 240 V, 50 Hz.
Option A4—North American 240 V, 50 Hz.
Option A5—Switzerland 220 V, 50 Hz.

$9.600
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TEK DESIGN ENVIRONMENTS

Design
Environments

* Multiple Hardware Platforms

* ULTRIX/VMS/PC DOS Support

* Integrated Communications
Packages

To support your engineering environ-
ment, Tektronix has tailored tools for
working in many different environments.
By supporting the VAX family from VAX-
station through VAX 8900 on both VMS
and ULTRIX, and the IBM PC, you can
choose the environment that best fits
your needs.

Tek/DEC Software Compatibility

Tek offers powerful high-level language
tools, both C and Pascal LANDS packages,
and many popular assemblers on Digital
Equipment Corporation’s VAX series of
computers using the VMS- or ULTRIX-
based operating systems. This Tek/DEC
combination gives you a powerful series
of options when configuring your design
environment.

You can run Tek software development
tools on the VAX to produce executable
object code, and easily download the code
to a V8, V16, or Multi-V Development
System to perform emulation/debug
tasks. Tek supplies you with the software
needed to make your VAX/Development
System function as a turnkey system.

ColorKey+ User Interface

ColorKey + and the Tek color graphics ter-
minals work together to give simple
single-keystroke access to the DEC
VAX/VMS or ULTRIX operating system
and Tek's 8 & 16-bit microcomputer
design tools.

The color coding and graphically defined
soft keys guide you through the system
with a minimum of effort or knowledge.

The use of color and soft keys minimizes
the time it takes to learn the operating
system and emulation/debugging system.
Soft keys simplify command entry and
minimize keystrokes.

Soft-key labels appear on the bottom of
the screen and change as different opera-
tions are performed. Functions are
arranged in a hierarchical manner, from
major tools down to specific options for
selected commands.

ColorKey+ is an intelligent interface.
Parameters entered by the user are
remembered and can be displayed as soft-
key options later. Previous commands can
also be recalled, modified, and reissued.

As soft-key commands are entered,
ColorKey + displays the actual commands
required to perform the operation. When
you learn most of the system commands,
you can directly issue commands to the
system instead of using the soft keys.

SOFTWARE SUPPORT

68020/68881 Assembler, C LANDS I
A LANDS | (Ada) Assembler, C LANDS I v

68HC11 Assembler v

68000 Assembler, C LANDS |, Assembler, C LANDS |, Assembler, C & v
Pascal LANDS | Pascal LANDS | Pascal Compilers

68008 Assembler, C LANDS |, Assembler, C LANDS |, Assembler, C & v
Pascal LANDS | Pascal LANDS | Pascal Compilers

68010 Assembler, C LANDS |, Assembler, C LANDS |, Assembler, C & v
Pascal LANDS | Pascal LANDS | Pascal Compilers

8086 Assembler, C LANDS |, Assembler, C LANDS |, Assembler, C & v
Pascal LANDS |, PL/M Pascal LANDS | Pascal Compilers

8088 Assembler, C LANDS |, Assembler, C LANDS |, Assembler, C & v
Pascal LANDS | Pascal LANDS | Pascal Compilers

80186 Assembler, C LANDS |, Assembler, C LANDS |, Assembler, C & P
Pascal LANDS | Pascal LANDS | Pascal Compilers

80188 Assembler, C LANDS |, Assembler, C LANDS |, Assembler, C & v
Pascal LANDS | Pascal LANDS | Pascal Compilers

1750A Assembler, A LANDS | (Ada) v

Z80 Assembler, Pascal, Assembler Assembler, C & v
C Compiler Pascal Compilers

8085 Assembler, Pascal, Assembler Assembler, Pascal v
C Compiler Compiler

6809 Assembler Assembler Assembler v

Z8001/2 Assembler v
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A complete software integration environment
Sfrom Tektronix. Products shown from left are
the V17508 Software Integration System,
Digital’s VAXstation 2000, and Ada Language
Development System (A LANDS I).

Support for
Aerospace/Defense
Applications

¢ Real-Time Software Testing in the
Target System

* High-Order-Language Development
Systems; Ada®

e VAX Family Host Support

* Worldwide Service and Support

The use of microprocessors in military ap-
plications has mushroomed in the past
few years. Military applications usually
have strict reliability and environmental
requirements that prevent the use of
commercially popular microprocessors.
Tek is addressing the need to support
microprocessors used in military applica-
tions by offering support for the follow-
ing processors: Z8000 including the
10-MHz Z8001B and Z8002B, and MIL-STD
1750A processors including the F9450,
MDC281, PACE1750, Delco M-371, Mikros
MKS1750, Tracor RH1750, and the 32-bit
68020.

MIL-STD 1750A Background

In an effort to control the spiraling cost
of developing software, the military com-
munity has instituted several standardiza-
tion programs. One of these, MIL-STD
1750A, was developed for the United
States Air Force and defines the standard
16-bit processor to be used in all embed-
ded weapons systems. MIL-STD 1750A
standard specifies the Instruction Set
Architecture (ISA) but not the physical,
electrical, or performance characteristics
of the processor. This allows processors to
be implemented as several boards, a
single board, or a microprocessor chip.
Since the ISA is the same, application
software can be transported from one
processor to another without
modification.

MIL-STD 1750A Support System
The Tektronix 1750A support system in-
cludes tools for developing and debugging
software for embedded applications. The
package includes a Tektronix assembler
linker system for software development
and a full-function emulation system for
testing the software with or without the
target system.

The 1750A assembler/linker package pro-
vides all of the functions to support
machine-level program development. The
assembler supports either the MIL-STD
1750A instruction mnemonics or the
IEEE version. The package can be hosted
on the DEC VAX, MicroVAX, and VAXsta-
tion Series with VMS.

For embedded applications requiring a
real-time operating kernel, Tektronix is
offering the Hunter-Ready VRTX/1750
and VMX/1750 R&D packages. VRTX and
VMX are off-the-shelf software com-
ponents that can be used directly in the
embedded system to coordinate real-time
tasks. These systems are available in
EPROM and computer media to be used
directly in the target environment.

The MIL-STD 1750A emulator supports
the unique requirements for integrating
software into the target environment.
The emulation system can be used to test
software written in assembly, or in a high-
order language such as Ada, JOVIAL, or
CMS-II. A series of probe adaptors are
available for connection into the target
processor environment including an in-
circuit probe for the F9450 micro-
processor. These probe adaptors can be
used to connect the emulator to a chip
socket (F9450), a board, a bus, or to the
CPU'’s mechanical enclosure.

Performance Semiconductor PACE1750
Processor Support

Tektronix has expanded its MIL-STD
1750A program by announcing V1750A
Software Integration System support for
the Performance Semiconductor
PACE1750. Testing and verification was

 AEROSPACE
~ DEFENSE

completed using a 20-MHz version of the
PACE1750. For support of the 30 and
40-MHz versions, contact your local sales
engineer. Probe options include the bus
probe, and socket probe for the DIP
package.

McDonnell Douglas MDC281
Processor Support

Tektronix has expanded its MIL-STD
1750A program by announcing V1750A
Software Integration System support for
the McDonnell Douglas MDC281 proc-
essor. Verification testing with the
V1750A and the MDC281 was conducted
at the McDonnell Douglas Micro-
electronics Center in St. Louis, Missouri.

The Tektronix V1750A Software Inte-
gration System provides the mechanism
to transfer the run-time software from
the mainframe into the MDC281 target
system. This allows the software to be ex-
ecuted in real time, right in the target en-
vironment. The V1750A provides control
and monitoring capability, while execu-
tion is progressing in real time. Both the
15-MHz and 20-MHz versions of the
MDC281 are supported in real time.

Other MIL-STD 1750A Processors
In addition to the MDC281 and
PACE1750, the V1750A also supports the
Fairchild F9450, Delco M-371, Mikros
MKS1750, and the Tracor RH1750.

1750A Software Executer, 88M1750
When the target hardware isn't available,
the 1750A Software Executer (SWE) can
be used in its place. The 1750A SWE pro-
vides a MIL-STD 1750A compliant
environment for testing and debugging
software. Programs can be loaded and
tested with the SWE processor before
they are transferred into the target
environment. 1/0 systems on the target
can be simulated by using SVC calls to ac-
cess host resources like file systems and
peripheral hardware. Several MIL-STD
1750A options are supported by the SWE
including expanded memory and memory
block protect.

The 1750A SWE resides in the V1750A
mainframe and can access up to 1 Mega-
word of internal memory for program
execution. The V1750A can be located at
the host site and accessed remotely. This
means the SWE is available to other users
in a multi-user host environment without
moving the system. A software boot-up
function also provides control so the
V1750A can be restarted remotely.

68XXX Support Systems

In-circuit support is available for the
68000 family of processors including the
68000, 68008, 68010, and the 32-bit
68020. These systems provide a test and
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debug environment for embedded soft-
ware. Run-time software can be executed
on the target hardware for the 68xxx fami-
ly; or on a software executer for the 68020.

The 68000, 68008, and 68010 support is
available in the V-System configuration
which is based on the 8540A mainframe.
The 68020 is supported in the new
MV6820 configuration. Besides the high-
speed ethernet connection to the host,
each MV6820 can be configured with up
to two separate 68020 probes so multiple
processor environments can be sup-
ported. MV6820 systems can also be
cascaded together to support up to eight
microprocessors at one time.

Z8000 Support Systems

28000 processors are used in a wide varie-
ty of military applications, and are cur-
rently available to meet military reliabil-
ity requirements like MIL-STD 883
screening.

Tektronix supports both the Z8001
segmented version, and the Z8002 non-
segmented versions of the processor. An
assembler/linker system is available to
support machine language programming
requirements. Both of these software
systems are supported on VMS for the
VAX family of hosts.

The emulator supports in-circuit probes
for either the Z8001 or Z8002 micro-
processors. Both the 10-MHz Z8001B and
Z8002B are supported in real-time with
no-wait states. The emulator system pro-
vides trace, break-point, and memory
substitution in the actual target
environment.

MIL-STD 1815A (Ada) Support

Ada has been mandated by the Depart-
ment of Defense to be used as the single
High Order Language (HOL) used in all
mission-critical applications. The effect of
this mandate is to reduce the escalating
cost of developing and maintaining soft-
ware for military applications. These soft-
ware costs are currently estimated at $10
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billion, and by 1990, they will triple to
$30 billion. Ada is also being used for
commercial applications, especially in the
European electronics industry.

Ada is not just another programming
language and incorporates many charac-
teristics that support modern software
engineering principles. Tektronix is mak-
ing a significant commitment to develop-
ing Ada support for its customers. An Ada
language system is available to support
MIL-STD 1750 and 68020 applications.
This system is modeled after the
Tektronix LANDS software development
environment. Your Tektronix Sales
Representative can give you the details.

ORDERING INFORMATION

V1750A Software Integration

System $33,500

Includes: 64K Word Program Memory
OPTIONS

Option 3A—PIA with Flying

Leads, Clips + 8750

Option 3B—PIA with Flying

Leads, Pigtail + 8650

Option 3C—PIA Euro-Card

Connector + 8750

Option 3D—PIA, F9450 Probe

without expanded memory + 581,500

Option 3BE—PIA,| F9450 Probe
with expanded memory
Option 10—256k bytes Total

+$2,000

Memory +$1,000
Option 11—512k bytes Total
Memory +52,900
Option 12—768k bytes Total
Memory + 54,000

Option 13—1M bytes Total

Memory +$6,000
Option 14—1M Word Total

Memory +512,000
88M1750 Software Execution

Unit $8,500

Services

* Software Subscription Service
e Warranty—plus Service Plans

After purchasing Tektronix products, ex-
tensive support is available.

SOFTWARE SUBSCRIPTION SERVICE
The Tektronix Software Subscription Ser-
vice (SSS) automatically provides new
releases of licensed software products as
well as associated updates to software
documentation.

Availability
Software Subscription Service is available
on most software items.
Product Updates
New software releases are sent out as pro-
duct updates occur. This program allows
customers to maintain their equipment at
the latest software revision level.
Applications and Information
Customers must identify a person or
department responsible for receiving
software updates and for maintaining the
software’s integrity.
SSS should be purchased for all CASE
software because of possible product
interaction.

WARRANTY-PLUS SERVICE PLANS
WARRANTY-PLUS is available on most
hardware items.
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DAS 9200 Digital Analysis System 106
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The Tektronix Logic Analyzer family includes the DAS 9200, DAS 9100, 1240/1241, 1220, 1225, and the 300 Series Logic Analyzers (not shown).
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1225, 1220, and 1205

1241 with 68020 Personality Module

DAS 9200. The DAS 9219 mainframe and the color display form the cornerstone of the 9200 Series.
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ANALYZERS

SELECTION GUIDE
For more information on a specific model, refer to the description on the following pages, or contact your Tektronix Sales

Engineer.
Application/Feature DAS 9200 DAS 9100 1240/1241 1225 1220 1205 318A 338

Hardware Analysis

10,25

20,200 100,660

Asynchronous acquisition rate (MHz) 2,000 2,000 100 100 100 100 50 20
Color display v v v
Modular v v v
Simultaneous state/timing acquisition v v v v v
Maximum acquisition channels 540 104 72 48 32 24 16 32
Maximum pattern generation channels 1792 384
Glitch capture v v v v v v v v
Edge recognition v v
Acquisition/reference memory compare v v v v v v v
Easily transportable storage media Floppy Tape Pack
Trigger input and output v v v v ~ - ~
Screen hard-copy capability P v v v v v v v
Ruggedized mainframe v v v
Software Analysis

10,25
Synchronous acquisition rate (MHz) 20,200 100,330 50 20 20 9 50 20
Trigger on complex program flow v v v v v v v
Data qualification v v v v v
Microprocessor mnemonics v v v P v v
Multiple microprocessor support v
Time stamp v
User-definable mnemonics v
Performance analysis v v
Serial data analysis to 19.2 kbaud v v
Hardware/Software Integration
Multiple synchronous time bases v v v v
Trigger arming v v v
Time-aligned state and timing displays v v v
Graph display v
Demultiplexing v v v
Programmable via RS-232C v v v v v v v
Programmable via GPIB v v v
Remote control via master/slave v v
See page: 106 115 118 122 122 124 126 126
Prices Begin At $8,970 13470  $4,500/$6000 $5395 $3995 $2495 - $5,800

* Contact your local sales office for information.
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Fastest digital analysis system in the world—DAS 9219 mainframe and color display with four 8-channel,

DAS 92 00 Series

Digital Analysis System

Tek 9200 communication module
GPIB 92C02 (mainframe option 2C) complies
IEEE-488 | \yith IEEE Standard 488-1978 and with
Tektronix Standard Codes and Formats

The DAS 9200 expands on all the best
features of the proven DAS 9100 line of
digital analysis tools. Its modern architec-
ture allows you to install only those data-
acquisition and pattern-generation
modules you need today, and then
upgrade and expand as your needs grow.
The high-resolution color display and a
menu-driven interface make the instru-
ment easy to learn and use.

The DAS 9219 mainframe and 9201T col-
or display form the cornerstone of the
9200 Series. The mainframe supplies the
68010 CPU, 2M-byte system RAM, 20M-
byte hard disk, 360k-byte floppy disk,
three RS-232 ports, and 750-watt power
supply, all standard.

A variety of data-acquisition and pattern-
generation modules are available. You
choose the module type based on the
number of channels, operating speeds,
and analysis features required. Most
modules allow you to increase channel
width by adding expansion circuit boards.
Depending on the module type, you can
define a module to be up to 8 circuit
boards wide. Refer to the DAS 9200 Per-
formance Summary for an overview.
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Any combination of data acquisition and
pattern generation can be installed in the
same mainframe. Modules can be set up
to interact in real-time. For instance, two
acquisition modules can be set up to run
at different clock rates and still display
time-correlated data. With 92A60/92A90
modules, this feature lets you debug
multiple-microprocessor systems.
Fastest in the World

The 92HSS8 acquisition module provides
up to 32 channels at 2-GHz asynchronous
sampling rates (500-ps sampling period).
A fully expanded 9200 system supports
five sets of '3"-(~lmnn( 1 92HS8s, for a total
of 160 channels at 2 GHz.

The 92HS8 combines the timing resolu-
tion of an oscilloscope with the flexible
triggering, glitch detection, memory
depth, and channel width of a logic

analyzer. It uses a new generation of high-
performance probes with custom ICs in
the probe tips. These probes provide high-
impedance differential inputs and input
capacitance of less than 1 pF to eliminate
common-mode noise and circuit loading.

2 GHz 92HSS modules.

| 20080+ 50005 |

Comparison of the line distortion of the 92HSS
probe attached to a nominal 500-Q test point
on an ECL-based circuit (top), versus that of
a typical 100-MHz probe.



T E DAS 9200
SERIES

Multitasking

The DAS 9200 allows you to define
clusters of modules. A cluster is a set of
modules designed to function in-
dependently of any other modules in the
mainframe. If you define two clusters,
you effectively have two analyzers; they
can run simultaneously and independent-
ly. For example, if you are babysitting a
prototype while looking for an intermit-
tent failure, you can define one cluster
of modules to monitor the prototype and
use the remaining modules in the DAS
9200 for other problems.

Expansion

Up to three expansion mainframes (DAS
92E9) can be connected to the DAS 9219
for a total of 28 slots. The DAS 92E9 ex-
pansion mainframe has eight card slots,
a 750-watt power supply, a backplane
board, and an expansion slave board in
slot 0. It has no CPU, disks, system
memory, or display. Up to three expansion
mainframes can be connected in daisy-
chain fashion.

To connect an expansion mainframe to
the DAS 9219 or to another expansion,
the top slot of the lower mainframe (slot
8) must contain an Expansion module or
combination Expansion/GPIB module.
This module connects with cables to the
slave board in slot 0 of the expansion
mainframe.

The maximum configuration yields 28
card slots: six slots in the base mainframe;
seven slots each in the first and second
expansions, and eight slots in the third ex-
pansion mainframe. DAS 9200 systems
with two or more expansion mainframes
must be rack mounted.

Ease of Use

The power of the DAS 9200 doesn’t come
at the expense of ease-of-use. All opera-
tions are menu-controlled via a high-
resolution color display. Menus are
grouped into Setup, Display, and Utility
functions, thus keeping logical operations
together. Throughout the menu structure,
a field-specific, on-line, help system is
available to guide your selections and
keep you focused on the problems instead
of the tool.

Up to three expansion mainframes can be connected to the DAS
chain fashion, for a total of 28 slots. In an Automated Test Environment, the DAS 9200 can
be set up and controlled over either RS-232 or GPIB interfaces.
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9219 mainframe, in daisy-

DAS 9200 PERFORMANCE SUMMARY

Maximum Channels M/F

per per per Memory Slots
Card Name Type Card Module System Depth Req'd
92A16/92A16E Acquisition 16 96 384 4K 1
92A60 Acquisition 60 60 360 32K 2
92A90 Acquisition 90 90 540 32K 2
92HS8/92HS8E Acquisition 8 32 160 8K 2 (2/32
ch)
92516 Pattern Generator 18*1 270*3 936*3 1K 1
(algorithmic) 32*2  480*4 16644
92832 Pattern Generator 36" 288*1 1008*1 8K 1
(sequential) 642 512*2 1792*2 4K 1

*1 Using P6464 9-channel pattern-generator probes.

*2 Using P6463 16-channel pattern-generator probes.
*3 928516 controlling multiple 928S32s; P646% probes.
*4 92516 controlling multiple 925832s; P6463 probes.
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Mremonics
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( FLUSH )
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{ WRITE )
ANDI .4 808F0 05

This split-screen display shows data acquired simultaneous-
Ly from a microprocessor (using 92A90) and from bus timing
signals (using 92A16).

This display shows time-correlated data from a microprocessor,
the dynamic RAM controller, and high-speed logic independent
of the microprocessor bus.

DAS 9288 ExecTste2 Display

config+31A
printf+16C
stirlemta2
7 printf+ic2

This display shows data acquired simultaneously from two
microprocessors using separate 92A60/92A90 modules. The
display in the lower window includes register deduction.

108

Hardware Timing Analysis

Configured with 92A16 Data-Acquisition Modules, the

DAS 9200 makes an unbeatable tool for timing analysis

and hardware integration. With the bus-values display

that lets you monitor the activity on dozens of channels,

and the ability to display correlated timing diagrams of

nonsynchronized circuit elements, you can perform such

tasks as:

¢ Monitor a state machine synchronously

e Monitor a state machine synchronously and surround-
ing circuits asynchronously

¢ Synchronously acquire transactions on both sides of
dual-ported RAM

e Sample data from different parts of a circuit at dif-
ferent synchronous rates

e Identify which functional block is central to a problem

Hardware/Software Integration

Configured with both 92A16 and 92A60/90 modules, the

DAS 9200 helps you evaluate the complex interactions

between hardware and software. It lets you display

disassembled microprocessor activity on the same screen

as high-resolution timing information, with true time-

correlation of all data. You can use the acquisition

modules to:

¢ Pinpoint logic timing problems that occur relative to
specific software events

e Evaluate dynamic memory and peripheral timing
under a variety of conditions

¢ Perform high-resolution timing measurements of any
circuitry interfaced to a microprocessor

Software Analysis

Configured with 92A60 and 92A90 Data-Acquisition

Modules, the DAS 9200 lets you monitor up to six

microprocessors at once and offers the following

features:

e Multiphase clocking handles the
microprocessor clocking schemes

e State-driven triggering lets you define and branch to
any of 16 states for precise trigger placement

¢ Exceptionally deep (32K bits/channel) memory lets
you see and solve your problem with a single
acquisition

¢ High-resolution timestamp accurately time-correlates
data from multiple microprocessors

most complex

DAS 9200
ERIES

o

O



TEK &

Microprocessor Support

The 92DM family of microprocessor-support products provides display

and setup software and single-connection probe adaptors for most

popular microprocessor packages. See page 128 for ordering
information.

The 92DM support of most microprocessors on the DAS 9200:

* Lets you integrate multiple microprocessors by acquiring all bus
transactions simultaneously and displaying time-correlated
disassembly of any two micros on the screen

* Deduces register contents from acquired data and displays registers
simultaneously with disassembly

* Simulates stack contents in a Stack display that is continually up-
dated as you scroll through disassembly

¢ Qutlines program flow with Subroutine Trace Mode

* Shows most recent variable values within a block of addresses

e Offers symbolic debug by using address symbols for display and
triggering.

Disk-based mnemonics and single-connection probe adaptors make DAS 9200
microprocessor support versatile and easy to use. Refer to page 128.

Performance Analysis

Both 92A60 and 92A90 Data-Acquisition Modules provide the DAS 9200
with Performance-Analysis capabilities that let you monitor software
activity in real time without the delays and compromises of break-
points, wait states, or debug code. And to put it all together, the
graphical display makes the information easy to access and easy to
interpret.

LOGIC
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Stack simulation display. Problems like stack overflow of

subroutines that don’t correctly restore the stack pointer can
be quickly identified by watching a continually updated stack
model as you scroll through disassembly.

EEEREER. BEURRENE
BEEREBE. BEREEER
SEEERRRE, HEEEERE
SEERBEER, BEERENE

948 printfeiCe
956—putchar+ — 1080—MOVE .B- 00, (@)
965 printf+iCh S2RE  ADOQ.L 81 _FFFC(R6)

Data Display lets you see how variable space is modified by
your software.

Perd Araly Module: idie

Data Overview

4.
Percentase
Out of Range Values: Sample Size: 97,933
Horizontal Scaler ® Acquisitions: S

Performance Analysis gives a graphic report on the activity
of your code. This display shows an overview of the activity
percentages of 16 different subroutines.

109




LOGIC
ANALYZERS

~ DAS 9200
SERIES

The DAS 9200 personal verification system supports application-specific IC (ASIC) functional verification, analysis, and debugging.

ASIC Prototype Verification

By building on the foundation of the DAS
9200, Tektronix makes ASIC prototype
verification a simple, reliable, turnkey
process.

The DAS 9200 ASIC verification system
is intended specifically for ASIC designers
who need to evaluate first devices from
the vendor, determine whether they
work, and most importantly, decide
whether to release the part for volume
production.

The system features 50-MHz test rates,
1-ns edge placement, 5-ns minimum pulse
widths, +1.6-ns maximum skew, plus
3.0/0-ns setup/hold times. Other systems
promising high resolution without the
DAS 9200 complementary high accuracy
are incapable of such precision.

ASIC designers can download the same
test vectors developed during ASIC de-
sign, using translators that automatically
reformat vectors from popular simulators,
including CADAT, Daisy, Mentor, GenRad
Hilo-3, Teradyne LASAR, and Valid.

The system applies the test vectors to the
ASIC device, then compares the expected
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response (predicted by the logic
simulator) to the actual response of the
device. Test results can be conveniently
displayed in several different formats.

After the ASIC verification process, you
can continue to capitalize on your invest-
ment by easily reconfiguring the DAS
9200 mainframe for use in circuit-board
integration and system-level testing.

RS-232 or
GPIB Link to
CAE
: DAS 9200
CV)Y"LZSS‘?""” Pattern | TF100 Test Fixture
Computer Generation
Modules 1
92D\«/ : Device
gggllcaagon Under Test
war
Response |
Acquisition
Modules |

DAS 9200 ASIC verification system configuration.



Results are displayed with differences from expected results
highlighted in red. In the same display, both stimulus and expected
results patterns may be edited for easy “‘whal if"’ experimentation.

DAS 9200 ASIC VERIFICATION SYSTEMS
DAS 9260—135 Channels (64 NRZ, 7TRZ/R1
force/64 sense)
DAS 9262—203 Channels (96
11RZ/R1 force/96 sense)
DAS 9264—271 Channels (128 NRZ,
15RZ/R1 force/128 sense)
Each System Includes:
Mainframe w/Terminal
Expansion frame (DAS 9262 & DAS
9264 only)
92DV ASIC Verification Software
92532 force modules (as needed to meet
channel requirements)
92A16 sense modules (as needed to
meet channel requirements)
TF100 Test fixture
92C02 GPIB/expansion module (DAS
9262 & DAS 9264 only)

NRZ,

Graphs like this give a clear picture of test results. For example, when
timing parameter sweeps are specified, a graph of the number of bit
and sequence errors versus the value of the varying parameter can
be displayed.

92DV SOFTWARE

Simulator Links

- Tek CAE Systems (standard)

- CADAT

- Daisy

- Hilo

- Lasar

- Mentor

- Valid

- (simple format for links to propri-
etary simulators)

DAS 9200 Resource Allocation

Data Sampler
(Event to State conversion and com-
pensation for test-instrumentation
parameters)

Test Control

- Single Test

- Loop Continuously

- Loop until Pass

- Loop until Fail

- Sweep Period

- Sweep Sense Point

- Sweep RZ/R1 delay

- Sweep RZ/R1 width

Display Results

- Highlighted Errors

- Graph Displays

- Pattern Editing
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Operable as a standalone device or under the control of a host (such as a PC), the DAS 9200 can move from engineering to manufacturing
with no loss of functionality.

Circuit-Board Functional Test

The variety of acquisition and stimulus
modules available on the DAS 9200 make
it an ideal tool for circuit-board functional
testing. Local mass storage *and high-
speed 9200-host communications help
minimize upload/download time and
overall test time. Time-correlated module
interactions let you use data acquired by
one module to change the activity of
another for more realistic conditional
testing.

12

Up to three expansion mainframes
(DAS92E9) can be connected to the DAS
9219 for a total of 28 slots. Systems with
two or more expansion mainframes must
be rackmounted. Mainframes may be
reversed in rackmounted versions so
probe cables and ports are in front.

Any standard 19-inch rack may be used
to rackmount the DAS 9200. Part
numbers for Tektronix racks are listed in
Logic Analyzers accessories section.

Test Fixtures for Simplified Connections
Circuit board and ASIC test fixtures are
available to minimize setup time and
simplify connections.

The TF100 ASIC test fixture can also be
used to fixture small circuit boards. The
TF100 supports 320 pins and uses inter-
changeable adapter cards.
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ORDERING INFORMATION

NOTE: All DAS 9200 products (including standard configurations, mainframes, and modules) include an extended warranty pro-
viding one year of on-site service.

STANDARD CONFIGURATIONS

Model Recommended Performance
Number Application Composed of*! Overview Price
DAS 9230 General-purpose H/W analysis 1 92A16 with P6460 probes 16-ch 200-MHz async/100-MHz sync $36,930
with 8-, 16-bit microprocessor 1 92A60 8-, 16-bit uP support
support 1 92516 18-ch, 50-MHz stimulus
DAS 9232*2 General-purpose H/W analysis 1 92A16 with P6460 probes 32-ch 200-MHz async/100-MHz sync $60,280
with 8-, 16-, 32-bit microprocessor 1 92A16E with P6460 probes 8-, 16-, 32-bit uP support
support 1 92A90 50-ch 50-MHz stimulus
1 92516
1 92S32 with P6465 probes
DAS 9240 Timing analysis 1 92A16 32-ch 200-MHz async/sync $30,400
1 92A16E
DAS 9242 High-speed timing 1 92HS8 8-ch 2-GHz async $55940
1 92A16 32-ch 200-MHz async/sync
1 92A16E
DAS 9250 8-, 16-bit microprocessor 1 92A60 60 ch 20-MHz async/sync $22,420
support supports one 8-, 16-bit uP
DAS 9252 8-, 16-, 32-bit microprocessor 1 92A90 90 ch 20-MHz async/sync $26,030
support supports one 8-, 16-, or 32-bit uP
DAS 9254 Dual microprocessor support 2 92A90 180-ch 20-MHz async/sync $41,050
supports two 8-, 16-, or 32-bit uPs
DAS 9260*2 ASIC prototype verification 1 92A16 with P6460 probes 128-pin 50-MHz ASIC verification $70.110
3 92A16E with P6460 probes system: 64 pins acquisition and
2 92832 with P6465 probes 64 pins stimulus
TF100 test fixture
92DV software
DAS 9262*2 ASIC prototype verification 1 92A16 with P6460 probes 192-pin 50-MHz ASIC verification $109.850
5 92A16E with P6460 probes system: 96 pins acquisition and
3 92832 with P6465 probes 96 pins stimulus
TF100 test fixture
92DV software
DAS 92E9 expansion M/F
92C02 expansion/GPIB
DAS 9264*2 ASIC prototype verification 2 92A16 with P6460 probes 256-pin 50-MHz ASIC verification $137000
6 92A16E with P6460 probes system: 128 pins acquisition and 128
4 92832 with P6465 probes pins stimulus
DAS 92E9 expansion M/F
92C02 expansion/GPIB
TF100 test fixture
92DV software
DAS 9270*2 Circuit-board functional test 1 92A16 with P6460 probes 192-pin 50-MHz test system: $97120
5 92A16E with P6460 probes 96 pins acquisition and
3 92532 96 pins stimulus
DAS 92E9 expansion M/F
92C02 expansion/GPIB
DAS 9272*3 Circuit-board functional test 2 92A16 with P6460 probes 256-pin 50-MHz test system: $122,890
6 92A16E with P6460 probes 128 pins acquisition and
4 92832 128 pins stimulus
DAS 92E9 expansion M/F
92C02 expansion/GPIB
DAS 9274 Circuit-board functional test 2 92A90 360-pin 20-MHz test sytem: $113920
6 92532 180 pins acquisition and
DAS 92E9 expansion M/F 192 pins stimulus
92C02 expansion/GPIB
DAS 9276*3 Circuit-board functional test 3 92A90 512-pin 20-MHz test system: $150,480
8 92S32 270 pins acquisition and

DAS 92E9 expansion M/F
92C02 expansion/GPIB

256 pins stimulus

*L All configurations include a DAS 9219 mainframe and 920IT color display.
*2 Includes mainframe Option 1A (115-V, single-phase power supply, 15-A power cord).
*3 Includes mainframe Option A% (230-V, single-phase power supply, 10-A power cord).
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MAINFRAMES
DAS 9219 Mainframe only $8,970
Includes: Mainframe chassis with 8 slots,
backplane board, controller board, 2-Mb
memory board (resides in slot 1), 20-Mb hard
disk drive, 360-Kb floppy disk drive, power
supply, 3 RS-232 ports, system software.
DAS 9229 Mainframe and Color
Display $11,420
Includes: DAS 9219 (see above) and 9201T
high-resolution color display.
DAS 92E9 Expansion Mainframe $6,205
Includes: Mainframe chassis with 8 slots,
backplane board, expansion slave board, power
supply. Contains no mass storage or external
communications.
9201T High-Resolution Color Display$3,635

OPTIONS
Option 04— Mainframe EMI shield-
ing (meets VDE 0871, Class B). Re-
quires 220 V input voltage.
Option 05— Rackmount hardware.
Option 1A— 115 V/15 A power
cord.*! NC
Option 1B— 125/208 V 3-phase

+%1,200
+$400

power supply. +$180
Option 10— 1.2-Mb floppy disk
drive.*? + 8250
Option 2C— GPIB/Expansion
board.*2*? +51,950

Option 3C— Expansion board.

Option 88— Factory configuration

and test. NC

*1 Cannot be ordered with DAS 9260, 9264,
9272, 9276.

*2 Cannot be ordered with DAS 9262, 9264,
9270, 9272, 9274, 9276.

*3 Cannot be ordered with DAS 92E9.

+51,350

Up to three expansion mainframes can be con-
nected, in daisy-chain fashion, to a DAS 9219.
To connect an expansion mainframe, slot 8 of
the previous mainframe must contain an Ex-
pansion/GPIB card or Expansion card. This
card connects to the expansion slave board in
the DAS 92E9. The maximum 9200 system con-
figuration of one DAS 9219 and three DAS
92E9s yields 28 card slots: 6 in the DAS 9219,
7 in the first and second DAS 92E9s, and 8 in
the third DAS 92E9.

INTERNATIONAL POWER PLUG OPTIONS
Standard Configurations/Mainframes/Display
Option Al1— Universal Euro 220 V, 50 Hz.
Option A2— UK 240 V, 50 Hz.

Option A3— Australian 240 V, 50 Hz.
Option A4— North American 240 V, 60 Hz.
Option A5— Switzerland 220 V, 50 Hz.
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MAINFRAME
FIELD-INSTALLABLE OPTIONS
92C02 Expansion/GPIB board

(same as mainframe Option 2C) $1,950
92C03 Expansion board (same

as mainframe Option 3C) $1,350
92F02 92HS8 Interface card and

cable. Updates 91HS8 to 92HS8 $2,675
92F03 92HSS8E Interface card and

cable. Updates 91HSS8 to 92HSSE $2,675
92F10 1.2-Mb Floppy Disk Drive

(same as mainframe Option 10) $600
92F12 20-Mb Hard Disk Drive $400
92F1B 3-Phase Power Supply

(same as mainframe Option 1B) $3.350

INSTRUMENT CARDS
NOTE: The following products include probes.
Refer to page 130 for probe descriptions.
92A16 16-Ch, 200 MHz Data Acq  $9,750
Includes: Two P6461 probes.
92A16E 16-Ch, 200 MHz
Acquisition Expander
Includes: Two P6461E probes.
92A60 60-Ch, 20 MHz Data
Acquisition Supports 8-, 16-bit
microprocessors $11,860
Includes: Buffer probe and general purpose
leadset.
92A90 90-Ch, 20 MHz Data
Acquisition Supports 8-, 16-,
32-bit microprocessors $15,470
Includes: Buffer probe and general purpose
leadset.
92HSS8 8-Ch, 2 GHz Data Acquisition$25,980
Includes: 9 permanently attached probes. Re-
quires 2 mainframe slots. Can be expanded to
16-ch with 92HS8C. Can be expanded to 32-ch
with 92HS8E and two 92HS8C; 32-ch requires
only 2 slots.
92HSSE 8-Ch, 2 GHz Acq. Expander$25,980
Includes: 9 permanently attached probes. Re-
quires only 1 mainframe slot. Can operate
without 92HS8 but supports only 8 channels.
When used with 92HS8, can be expanded to
16 channels with 92HS8C.
92HS8C 8-Ch, 2 GHz Acq. Cabinet $24,940
Includes: 9 permanently attached probes. Ex-
pands 92HS8/92HSSE from 8 to 16 channels
without using additional slots. Cannot operate
alone; requires 92HS8/92HSSE.
92S16 18-Ch, 50 MHz Algorithmic
Pattern Generator $7,290
Includes: Two P6464 probes.
92832 36-Ch, 50 MHz Sequential
Pattern Generator
Includes: Four P6464 probes.

$9,340

$10,930

APPLICATION SOFTWARE
Microprocessor Support—See page 128.
92DV ASIC Prototype Verification
Software $5,000
Includes: Link to CAE Systems simulators.

OPTION
Option 3M—Simulator links to
Mentor, Daisy, Hilo, CADAT, LASAR,
and Valid in one package +$2,000

OTHER PRODUCTS
92SIMLK—Simulator links to
Mentor, Daisy, Hilo, CADAT,
LASAR, and Valid in one package
TF100— ASIC Verification Test

$2,000

Fixture. 320 pins, 50-MHz. $5,000
92CART— Mobile AnthroCart
for DAS 9200 $355

Instrumentation Rack—Single-bay, standard
19-in. rack with cooling fans and choice of
power controllers.

With 115 V/30 A power controller.

Order 437-0241-00 $3,815
With 220 V/15 A power controller.
Order 437-0244-00 $4,240

Blank Panels For Instrumentation Rack

1% inch. Order 333-1351-00 $16
3% inch. Order 333-0997-00 $27
5% inch. Order 333-0999-00 $12.25
7 inch. Order 333-1352-00 $13
8% inch. Order 333-0998-00 $14.25
10% inch. Order 333-0996-00 $14.75

9200 Rackmount Kit (same as mainframe
Option 05)—Order 016-0845-00 $450
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Digital Analysis System
The DAS 9100 Series Option 06 com-
IEGEE_!‘E, plies with IEEE Standard 488-1978 and
with Tektronix Standard Codes and

Formats

* Color Display Enhances Ease-of-Use
and Increases Productivity

¢ Acquisition Speeds to 2-GHz
(500 ps)

¢ Data Widths to 104 Channels

» State-Table and Timing Diagrams
Displayed for All Channels

e Pattern Generation Up to
192 Channels at 50-MHz

e VAXBI Bus Simulation and Debug

¢ 91DVS Software Links DAS 9100 to
IBM PC for Bench-Top VLSI
Functional Testing

* TF100 Test Fixture Supports Devices
to 320 Pins at 50-MHz

* Disassembly Support for 24
Microprocessors and Buses

* Memory Depths From 512 to 8032
Bits per Channel

* Disassembly Support for Proprietary
Processors and Buses

* Triggering to 16 Levels

* Patented Time Correlation of High-
Speed and Low-Speed Data

¢ Separate Glitch Memory

* Supports GPIB, RS-232, Hard-Copy
Units and Serial Line Printers

* Tape Drive Stores Patterns and
Instrument Setups for Future Use

* Thirteen Standard Application
Configurations Available or
Custom Design Your Own System

The Industry Standard

The DAS 9100 Series Digital Analysis
System has set the industry standard for
virtually all aspects of logic analysis. Its
modular mainframe accepts a wide
assortment of both data-acquisition and
pattern-generation modules to fit your
application needs.
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High Speed

The 91HS8 acquisition module provides
up to 32 channels at a 2-GHz asyn-
chronous sample rate (500 picocosecond
sample interval). The 91HS8 combines the
time resolution of an oscilloscope with
the flexible triggering, glitch detection,
memory depth, and channel width of a
logic analyzer.

DAS 9100 PERFORMANCE SUMMARY

Ease of Use

Besides color, the DAS 9100 Series in-
cludes many other important human
engineering features. Its menu-driven
user interface is easy to learn and self-
documenting. There is a color-coded
keyboard organized specifically to
enhance user programming. All keys are
arranged into logical groups that corres-
pond to the display elements.

Maximum Memory
Module Name Type Channels Channels Depth Speed Application

91HS8/91HSES Acquisition 8 32 8000 2 GHz Ultra High-Speed Hardware Analysis
91A04A/91AE04A Acquisition 2/4 16 4096/2048 660/330 MHz High-Speed Hardware Analysis
91A08 Acquisition 8 32 512 100 MHz Hardware Analysis
91A32 Acquisition 32 96 512 25 MHz Hardware/Software Analysis
91A24/91AE24 Acquisition 24 96 1024 10 MHz Sophisticated Software Analysis
91516 Pattern Generator 176 with

(Algorithmic) 16 five 91832 1024 50 MHz High-Speed HW/SW Simulation
91832 Pattern Generator

(Stored-Pattern) 32 192 2048 50 MHz High-Speed HW/SW Simulation

91P16/91P32 Pattern Generator

(Algorithmic) 16/32 80 254 25 MHz Hardware/Software Simulation
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DAS 9100 STANDARD CONFIGURATIONS

Standard Pattern
Configuration Recommended Acquisition Generation Options
Model Number Application Modules Modules Included Performance Features
DAS 9121 " General-Purpose Two 91A08 16-Channel, 100-MHz Data Acquisition
Hardware Analysis
DAS 9122 General-Purpose One 91A32 One 91P16 32-Channel, 25-MHz Data Acquisition
Acquisition 16-Channel, 25-MHz Pattern Generation
With Stimulus
DAS 9123 General-Purpose One 91A32 One 91P16 Opt 03 Power  32-Channel, 25-MHz Data Acquisition
Software/Hardware One 91A08 8-Channel, 100-MHz Data Acquisition
Integration 16-Channel, 25-MHz Pattern Generation
DAS 9124 Expanded Two 91A32 One 91P16 Opt 01 Tape 64-Channel, 25-MHz Data Acquisition
Software/Hardware Two 91A08 Opt 04 Power  16-Channel, 100-MHz Data Acquisition
Integration 16-Channel, 25-MHz Pattern Generation
DC-100 Tape Mass Storage
DAS 9125 General-Purpose One 91A24 Opt 01 Tape 48-Channel, 10-MHz Data Acquisition
Microprocessor One 91AE24 DC-100 Tape Mass Storage
Support
DAS 9126 High-Speed One 91A04A Opt 01 Tape 4-Channel, 660-MHz or
Hardware One 91AE04A Opt 03 Power 8-Channel, 330-MHz Data Acquisition
Analysis DC-100 Tape Mass Storage
DAS 9127 Microprocessor One 91A24 One 91P16 Opt 01 Tape 48-channel, 10-MHz Data Acquisition
Software/Hardware One 91AE24 Opt 03 Power  8-Channel, 100-MHz Data Acquisition
Integration One 91A08 16-Channel, 25-MHz Pattern Generation
DC-100 Tape Mass Storage
DAS 9128 Interactive ATE: Three 91A32 One 91P16 Opt 01 Tape 96-Channel, 25-MHz Data Acquisition
VLSI Verification Two 91P32 Opt 04 Power  80-Channel, 25-MHz Pattern Generation
Opt 06 Comm  DC-100 Tape Mass Storage
GPIB/RS-232 Communications Interface
Serial Line Printer Port
Display Video Output
DAS 9130 Ultra High-Speed One 91HS8 Opt 01 Tape 32-Channel, 2-GHz Data Acquisition
Hardware Analysis Three 91HSES8 Opt 03 Power  DC-100 Tape Mass Storage
Opt 06 Comm  GPIB/RS-232 Communications Interface
Serial Line Printer Port
Display Video Out
DAS 9131 General-Purpose One 91A32 One 91832 Opt 01 Tape 32-Channel, 25-MHz Data Acquisition
Acquisition One 91A04A Opt 04 Power  4-Channel, 330-MHz Data Acquisition
With Stimulus Opt 06 Comm  32-Channel, 50-MHz Pattern Generation
DAS 9132 General-Purpose One 91A32 One 91516 Opt 01 Tape 32-Channel, 25-MHz Data Acquisition
Acquisition One 91A08 One 91832 Opt 04 Power  8-Channel, 100-MHz Data Acquisition
With Stimulus Opt 06 Comm  48-Channel, 50-MHz Pattern Generation
DAS 91VB VAXBI Bus One 91A24 One 91P16 Opt 01 Tape 96-Channel, 10-MHz Data Acquisition
Simulation and Three 91AE24  One 91P32 Opt 04 Power  48-Channel, 25-MHz Pattern Generation
Debug Opt 06 Comm  VB100 VAXBI Support Package
DAS 9118 with Remote-Only Three 91A32 One 91P16 Opt 04 Power 96-Channel, 25-MHz Data Acquisition
DAS 9119 ATE Operation; Two 91P32 Opt 06 Comm  80-Channel, 25-MHz Pattern Generation
Mainframe Display and CRT and Keyboard Deleted
Keyboard not GPIB/RS-232 Communications Interface
Included Serial Line Printer Port

Display Video Output
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PATTERN GENERATOR SETUP: IBGIGN
CLOCK:

POD

REFERENCE :

POD POD CLOCK

The 91S16/91832 50-MHz pattern generator modules let you adjust the timing relationships
between output clocks and data channels in 1 ns increments.

Pattern Generation

The DAS 9100 is the first logic analyzer
with both acquisition and pattern genera-
tion in the same instrument. Pattern
generation makes it possible to start
debugging hardware before the software,
or all of the hardware, is available. You
can also use pattern generation to test
VLSI devices. VLSI test software (91DVS)
and a 320-pin VLSI test fixture are
available.

Microprocessor Support

Tektronix offers the widest selection of
microprocessor support packages in the
industry. See Microprocessor and Bus
Support at the end of this section.
VAXBI Bus Simulation and Debug

The DAS 91VB, a configured DAS 9100
system, supports the 32-bit VAXBI bus
from Digital Equipment Corporation.
Developed in cooperation with DEC, the
DAS 91VB is a complete VAXBI test
system that can fully monitor and
simulate the VAXBI bus. The DAS 91VB
can be used as a standalone or from a
VAX-connected terminal. Special control
software installed on the VAX
automatically performs all VAX-DAS
91VB communications and translations.

ORDERING INFORMATION
STANDARD CONFIGURATIONS

DAS 9121 $16,370 DAS 9128 $45,760
DAS 9122 $17,380 DAS 91308108,000
DAS 9123 $22,165 DAS 9131 $32,840
DAS 9124 $33,390 DAS 9132 848,250
DAS 9125 $19,540 DAS 91VB $51,930
DAS 9126 524,550 DAS 9118 $40,710
DAS 9127 528,315

MAINFRAME ONLY

DAS 9129 Color Mainframe $8,400
Includes: P6452 probe; P6454 external clock
probe; ejector tool (214 3154-00); operators
manual (062-5847-09); workbook (062-7596-00).
DAS 9119 ATE Mainframe (Deletes

CRT and Keyboard; Adds Option 06) $6,350
Includes: Same as above.

MAINFRAME OPTIONS

Option 01—DC-100 Tape Drive. +$1,450
Option 03—One Additional Power
Supply + $800
Option 04—Two Additional Power
Supplies. +5$1,600
Option 05—Rackmount Hardware. + $200
Option 06—GPIB, RS-232, Line
Printer Port. +81,550
Option 88—Mainframe shipped

with modules installed and checked

as part of the mainframe. NC
INTERNATIONAL POWER PLUG OPTIONS
Option A1— Universal Euro 220 V, 50 Hz.
Option A2— UK 240 V, 50 Hz.

Option A3— Australian 240 V, 50 Hz.
Option A4— North American 240 V, 60 Hz.
Option A5— Switzerland 220 V, 50 Hz.

MAINFRAME FIELD-INSTALLABLE OPTIONS
DAS 91F1— Field-Installed Option
01 (Includes Installation in Service
Center). $1,700
DAS 91F3— Field-Installed Add-
itional Power Supply.
DAS 91F6— Field Installed Option
06 (For Mainframes Above S/N
B020100). $1,700
MAINFRAME MODULES
The following modules include probes. See
Probe Selection Guide on page 130 for more
information. Maximum of six modules per
mainframe, 104 data-acquisition channels, 80
pattern-generator channels when using
91P16/91P32, or 192 pattern-generator chan-
nels when using 91S16/91S32.
91AEO04A—Data Acquisition,

$800

Expander $5,950
91AE24—Data Acquisition,
Expander $4,700
91A04A—Data Acquisition,
660/330 MHz $7,950

91A08—Data Acquisition, 100 MHz $3,985
91A24—Data Acquisition, 10 MHz $4,990
91A32—Data Acquisition, 25 MHz $4,990
91HS8—Data Acquisition, 2 GHz $25,000
91HSE8—Data Acquisition,

Expander 525,000
91P16—Pattern Generator, 25 MHz $3,990
91P32—Pattern Generator, 25 MHz 56,900
91S16—Pattern Generator, 50 MHz $6,900
91S32—Pattern Generator, 50 MHz $10,400

Note: When adding modules, check that the cor-
rect number of power supplies is also selected.
The mainframe includes sufficient power for
two modules. One additional power supply
(Option 03) is required for three or four
modules. Two additional power supplies (Op-
tion 04) are required for a total of five or six
modules.

PROBES

P6452—8-Channel Data Acquisition

Probe. $730
P6453—4-Channel Data Acquisition

Probe. $1,560
P6454—External Clock Probe For

91A08 Modules. (Only one required,

included with each DAS 9100
Mainframe.) $265
P6455—8-Channel TTL/MOS

attern Generator Probe. $575
P6456—8-Channel ECL Pattern
Generator Probe. $575
P6457—4-Channel Tri-State Pattern
Generator Probe. $575
P6460—8-Channel Data Acquisition

Probe. $700
P6462—8-Channel TTL Only Data
Acquisition Probe. $340
P6463—TTL/CMOS Pattern Gener-

ator Probe. 9-Channels at 50 MHz or
16-Channels at 25 MHz. For use with

91S32. $1,000
P6464—8-Channel TTL/ECL Pattern
Generator Probe. $1,350

OTHER PRODUCTS

91DVS IBM PC XT/AT-DAS 9100

Device Verification Support Package $5,000
TF100 VLSI Device Test Fixture, 320

pins, 50 MHz $5,000
VB100 VAXBI Bus Support Package $8,950
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1240/1241

The 1240/1241 comply with IEEE Stan-
GPIB | gard 488-1978 and with Tektronix Stan-
IEEE-488 | 4ard Codes and Formats

* Total Design Support: Hardware,
Software, and Integration

* 1241’s Color Display Enhances User
Interface

e Up to 72 Acquisition Channels

¢ Acquisition Speeds to 100 MHz
Async, 50 MHz Sync

* 14 Levels of Triggering With
Conditional Branching

¢ Dual Time Base Triggering,
Acquisition, and Display

e Simple Menu Operation With
On-Screen Soft Keys

* Transfers Easily Into Manufacturing
and Service

TOTAL PERFORMANCE
With the 1240/1241 Logic Analyzers, the
key phrase is total performance. These
instruments provide complete support for
all aspects of the design task, including
hardware analysis, software analysis, and
integration.
The 1241 color mainframe with its LCCS
(Liquid-Crystal Color Shutter) and 1240
monochrome mainframe provide rapid
setup and operation. Use of either instru-
ment is made simple through a straight-
forward menu-oriented approach, com-
bined with multilevel operation and
touch-screen soft keys. Multi level opera-
tion allows the user to select from one of
four levels best matched to the user’s skill
level and the task at hand. Touch-screen
soft keys provide high-level commands at
a keystroke, keeping operator selections
simple and well labeled.
Hardware Analysis
For hardware analysis, the 1240/1241 of-
fer up to 36 channels of acquisition at
sampling rates of 100 MHz asynchronous
and 50 MHz synchronous. 6 ns glitch
detection is also available.
Standard memory depth of 512 bits per
channel can be extended to a maximum

Trigger Specification Menu.
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Expanded 1241 Timing Diagram With Glitches.

of 2048 bits per channel by using a special
memory chaining feature. This feature
allows you to chain one card’s memory to
another, trading channel width for
memory depth.

Superior hardware triggering capabilities
include data and glitch triggering for
isolating the problem area; clocked and
unclocked triggering for capturing events
that might not coincide with sample
points; and counters, timers, and duration
filters for triggering on the characteristics
of a signal as well as its occurrence.
Auto-run capability allows you to track
intermittents through continuous acquisi-
tions and change parameters on the
system under test and dynamically
monitor their effects.

Software Analysis

Software analysis is supported by up to
72 data chanels at sampling rates of 50
MHz synchronous/asynchronous. A flex-
ible clocking scheme includes data
demultiplexing without double-probing

KNOB=MOVE CURSOR

80186 Software Format.

Powerful software triggering capabilities
are provided so you can track program
flow. Included are 14 trigger levels, con-
ditional branching, counters, timers, and
both program flow and data flow
qualification. These functions are im-
plemented in two independent event
recognizers.

Other features that assist in software
analysis are flexible channel groupings for
display, standard display radices (in-
cluding ASCII and EBCDIC), and an eight-
level pattern search and memory com-
pare with highlighting.

Hardware/Software Integration

The 1240/1241 offer a dual time base
system that integrates all the hardware
and software analysis capabilities. The
dual time base system greatly speeds the
hardware/software integration process by
typing together the acquisition, trigger-
ing, and display of two independent time
bases. You can fully monitor the interac-
tion between hardware and software, or

State Table Display with Dual Time Base
Acquisition.
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the relationship of two interdependent
systems. All data displays are timealign-
ed and completely correlated. The dual
time base allows you to integrate func-
tional modules, an increasingly important
design task.

FLEXIBILITY NOW

AND IN THE FUTURE
The power of the 1240/1241 stems from
the configurable architecture of the
mainframes. You can select features that
meet your current application needs,
then later upgrade the mainframe to in-
creased performance.
Selectable Acquisition Cards
Each mainframe has four card slots which
accommodate any combination of
9-channel (1240D1) and 18-channel
(1240D2) data acquisition cards, with a
maximum of 72 channels.
ROM Packs for Data Processing
Data processing capabilities can be added
by inserting ROM packs into the ROM port
on the side of the mainframe. These ROM
packs provide the capability to capture
data which is very specific to your prob-
lem at hand and assist in analyzing that
data, by processing it and presenting it to
you in the most useful manner. Current-
ly, there are ROM Packs supporting per-
formance analysis (12R01) and mnemonic
disassembly (12RMXX) of popular micro-
processors, busses and digital signal pro-
cessors. Special communications applica-
tions, such as printer support (12RC01)
and master/slave (12RC02), require both
a ROM Pack and COMM Pack.
COMM Packs for External
Communications
Communication capabilities can be added
by inserting COMM Packs into a com-
munications port on the rear of the main-
frame. These COMM Packs act as
adapters, allowing the 1240/1241 to func-

tion in different communication en-
vironments. The 1200C01 supports

RS-232C, the 1200C02 supports GPIB, and
the 1200C11 supports the parallel printer
interface.

Personality Module with COMM Packs and
ROM Packs.

EASE OF USE
In line with Tek’s goal of easy-to-use logic
analyzers, the 1240/1241 human interface
has been designed to facilitate the user’s
operation of the instrument.

Menu Operation and Soft Keys

Ease of use starts with the 1240/1241’s
menu operating system. Straightforward
menu displays and on-screen soft keys
allow you to make set-up choices on the
screen where your attention is already
directed. You are not distracted by the
need to look elsewhere on the
instrument.

Multiple Operation Levels

Another major feature of the menu
operating system is user-selected opera-
tion levels. The 1240/1241 provide four
operation levels, ranging from basic
operation for simple applications to full
operation for complex applications. The
sophistication of system features in-
creases with the operation levels.

Configurable From the Front Panel

The 1240/1241 are completely con-
figurable from the front panel, thus
eliminating the need to switch boards and
reconnect probes when changing from
hardware to software applications. Probe
connections are on the side of the instru-
ment so they can be easily accessed. The
keyboard has a simple layout, with single-
function keys. Also, a knob is included on
the keyboard for data scrolling. This knob,
along with the extreme smoothness of the
data scrolling, makes the 1240/1241
displays easier to read and manipulate.

Automatic Nonvolatile Storage

A battery-backed CMOS memory stores
two complete instrument set-ups, in-
cluding the last set-up used before the
1240 or 1241 is powered down. This
facilitates quick instrument start-up
when returning to work, and eliminates
the problem of losing a set-up as a result
of power system interruptions.

OF T4 SAMPLES:
NO. R

NPLES:

View Range Histograms Menu.
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IDEALLY SUITED FOR
ENGINEERING, MANUFACTURING,
AND SERVICE
In addition to their usefulness in the
engineering environment, the 1240/1241
are well suited for manufacturing and ser-
vice tasks. They transfer easily from one
environment to another and help
facilitate communications between the
different groups through their portabili-
ty, remote control, mass storage, and

teleservicing capabilities.

Portability

The 1241 weighs 12.7 kg (28.0 lIb) and
meets environmental Class 5 specifica-
tions. The 1240 weighs 12.0 kg (26.5 1b)
and meets environmental Class 3
specifications.

Remote Control

The 1200C01 RS-232C and 1200C02 GPIB
COMM Packs are ideally suited to
automated test environments and remote
control.

Mass Storage

Mass storage of set-ups, acquisition
memories, and reference memories is
achieved through RAM and EPROM Packs.

Storage and retrieval of information from
the 12RS01 8K RAM Pack and the 12RS02
64K RAM Pack is accomplished via menu
soft keys. The 12RS11 32K EPROM Pack
(no EPROMs included) and the 12RS12
32K EPROM Pack (EPROMs included)
provide a permanent storage medium for
set-ups and memories. Menu soft keys are
used to retrieve files.

Teleservicing

Master/Slave capability allows one 1240/
1241 to remotely control another over a
telephone line. This capability greatly
eases the higher levels of service trouble-
shooting, as service specialists can get to
the problem via the telephone rather than
having to physically travel to the problem
site. The 1240/1241 supports master/slave
operation with the following configuration
at each end of the phone line: 12RC02
Master/Slave ROM Pack, a 1200C01
RS-232C COMM Pack and a modem.

Scroll Knob.
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CHARACTERISTICS

Characteristics are common to the 1240/1241
unless otherwise indicated.

OPERATING LEVELS
Level 0—Basic operation.
Level 1—Advanced timing analysis (includes
basic state analysis).
Level 2—Advanced state analysis (includes
basic timing analysis).
Level 3—Full operation.

TIME BASES
Two per Instrument—Assignable by probe.
Time Base 1: Asynchronous or Synchronous.
Time Base 2: Synchronous or Demultiplex.

INPUTS

Clocks—Cl, C2, . .. Cn. Where n= number
of probes = number of channels/9. Minimum
Pulse Width: 8 ns. Specifiable as rising, falling,
or either edge.
Qualifiers—QIl, Q2, . . . Qn. Where n=
number of probes = number of channels/9.
Set-up Time, Hold Time: = (P6460) 11 ns, 0 ns;
(P6462) 17 ns, 6 ns. Specifiable as high or low
level.
Asynchronous—Rate: 1240D1: 10 ns to 1 s,
(1240D2: 20 ns to 1 s). Specification: (1-2-5 se-
quence)e(QleQ2e . . .eQn). Accuracy: 0.01%.
Channel-to-Channel Skew: +3 ns. Glitch
Detection: (1240D1 only) 6 ns.
Synchronous—Rate: Dc to 50 MHz. Set-up
Time, Hold Time: On 1240D1 is (P6460) 7 ns,
2 ns; (P6462) 12 ns, 7 ns. On 1240D2 is (P6460)
12 ns, 0 ns; (P6462) 17 ns, 5 ns. Specification:
(C1 + C2 + . .. +Cn)*(Ql*Q2e. . .*Qn).
Minimum Delay After Previous Clock: 20 ns.
Demultiplex—Rate: Dc to 50 MHz. Set-up
Time, Hold Time: On 1240D1 is (P6460) 7 ns,
2 ns; (P6462) 12 ns, 7 ns. On 1240D2 is (P6460)
12 ns, 0 ns; (P6462) 17 ns, 5 ns. Specification:
First Phase Clock (Latch Data) (C1 + C2 + .

.+ Cn)*(QleQ2e. . .eQn). Minimum Delay
After Last Phase Clock: 20 ns. Last Phase Clock
(Store Data): (C1 + C2 + ... + Cn)e(QleQ2e.
. .*Qn). Minimum Delay After First Phase
Clock: 10 ns.

DATA ACQUISITION CARDS
Two types of acquisition cards: 1240DI,
1240D2. Maximum of four cards per 1240/1241,
in any combination.

1240D1 1240D2*2

Number of Channels 9 18
Max Asynchronous Rate 100 MHz 50 MHz

w/Glitches 50 MHz*! N/A
Max Synchronous Rate 50 MHz 50 MHz
Memory Depth

(Bits/Channel 512 512

w/Glitches) 256 N/A
Max Depth via Chaining 2048 2048

*1 Glitch capture available on all channels.
*2 Supports single probe demultiplexing.

Depth vs Channels—Tradeoffs possible be-
tween data acquisition cards of same type.

Maximum depth is 2048 (with four 1240D1 or
four 1240D2).

120

DATA ACQUISITION PROBES
Two Types of Acquistion Probes: P6460, P6462.
One probe required per 1240D1, two per
1240D2.

P6460 P6462
Signal Input
Data Channels 9 9
Clock/Clock
Qualifier Lines 1 1
Nominal Impedance 1 MQ, 5 pF =1 LTTL
Threshold Range -635t0 +635V +14V
Increments 005V —
Accuracy +05% +0.065 V +0.25
+0.0055 V/
(0-25°C)
Threshold By acquisition
Assignment card —
Polarity Assignment By channel By channel
Max Input Voltage
Peak +40 V -2to +7
\Y
Channel to Channel + 60V No
restriction

NOTE: All system specifications are based
upon P6460 probes, for specifications based
upon P6462 probes, please refer to the
1240/1241 Data Sheet.

TRIGGER DEFINITION

(TWO EVENT RECOGNIZERS)
Global Event Recognizer (Event Recognizer
#1)—One level. Event Recognition specified
by: Word recognizer—data (data or glitch on
1240D1). Duration filter—1 to 16 consecutive
samples or 10 ns to 160 ns. Commands: Store
On (Not), Trigger On (Not), Reset On (Not),
Start Timer On (Not), Time While On (Not), In-
crement Counter On (Not), or Off.
Counter/timer: Clock interval is 10 ns. Range
is 0 to 99,999,999 999 (either counts or 10 ns
increments) Counter/timer value may be used
to cause trigger or reset.
Sequential Event Recognizer (Event
Recognizer #2)—14 levels. Event Recognition
on Each Level Specified By: Time Base: Which
time base to monitor for event. Word
Recognizer: Data (data or glitch on 1240D1).
Iteration Counter: 1 to 9999 occurrences. Dura-
tion Filter: 1 to 16 consecutive samples. Selec-
tive Storage on Each Level Specifiable: With
Storage On or With Storage Off. Commands on
Each Level: Wait For (Not), Trigger If (Not),
Reset If (Not), Jump If (Not) or Delay (up to
9999). Commands at End of Sequence: Trigger,
Reset or Do Nothing.
External Trigger Out—TTL level output
whenever trigger attempted.
External Trigger In—TTL level input can be
required for enabling trigger.

AUTORUN
Four Modes of Operation

Compare Acquisition Memory to Reference
Memory—Specifiable which channels to com-
pare, specifiable starting and ending memory
locations of comparison. Specifiable result of
Comparison Outcome: Display and reacquire,
discard and reacquire, or display and stop.
Specifiable Minimum Display Time: 0 s to 99 s.
Continuous Trigger Out—Data is not stored.
1240/1241 acts as trigger source.

Trigger In—Requires Trigger In signal to
enable trigger. Enables two 1240/1241s to work
in parallel.

Store After Trigger—Data at last trigger is
available after stopping 1240/1241. Time be-
tween storages is minimum.

DISPLAY FORMATS
State Table—Acquisition or reference memory.
Data displayed in binary, octal, hex, ASCII,
EBCDIC. Glitch display can be turned on or off.
Timing Diagram—Acquisition or Reference
Memory. Horizontal Expansion: *1, *2, *5, *10,
*20. Vertical Expansion: (1241 only): *1, *2.
Distance Between Cursors—Value displayed
as absolute time for unqualified asynchronous
measurement, as number of memory locations
for qualified or synchronous measurement.
Highlighting Modes—Memory comparison
differences, glitches, search pattern occur-
rences, time base 1 occurrences, time base 2
occurrences.
Search Pattern—Length: 1 to 8 contiguous
locations.

STORAGE
Internal (Standard)
Nonvolatile Memory (NVM)—Size: Contains
two set-ups, including status at power down,
lithium iodide battery.
Volatile Memory (RAM)—Size: Contains two
set-ups.
Memory Types
Set-Up—Stored in NVM, RAM, or Pack, con-
tains all data pertinent to making an
acquisition.
Reference Memory—Stored in Pack,
reference memory is editable in Edit Reference
Memory menu.

ENVIRONMENTAL
Temperature—Operating: 1240 is -10 to +55°
C; 1241 is 0 to 50° C. Nonoperating: -62 to
+85° C.

Altitude—Operating: To 4600 m (15,000 ft).
Nonoperating: To 15,000 m (50,000 ft).
Vibration—0.025-inch displacement.
55-Hz frequency range.

Shock—30 g.

OTHER CHARACTERISTICS
Diagnostics—At power-up, the 1240/1241 per-
forms processor, ROM, RAM and board checks.
A test pattern generator located on the side
provides stimulus for verifying probes and ac-
quisition system operation. Complete system
verification and extended diagnostics are
available with an optional ROM Pack.

Rear Panel Connections— Trigger In: TTL
compatible. Trigger Out: TTL compatible. Video
Out: (1240 only) Conforms with RS-170 (com-
posite video).

Power—90 to 132 V or 180 to 250 V, 48 to 63
Hz.

NOTE: 48 to 440 Hz operation with addition
of safety ground strap.

PHYSICAL CHARACTERISTICS

10-to

Dimensions mm in.
Width 368 14.5
Height 197 7.8
Depth 498 19.6
Weight = kg Ib
1240 w/out

Accessories 12.0 26.5
1241 wlout

Accessories 12.7 28.0
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ROM Packs

Analysis

12R01 (Performance Analysis)—State Over-
view: 1 to 11 ranges. Ranges can be different
groups and different time bases. Ability to halt
and resume measurement. Display in count,
percentage, and histogram. Event Measure-
ment: 1 to 11 distribution intervals. 1 to 4
events. 10 ns resolution. Five measurement
types (measure total time, count cycles, count
occurrences, time occurrence, accumulate
time). Display in distribution, min, mean, max,
and histogram.

Communication Support

12RCO01 (Printer Support)—Requires:
1200C01 for serial interface or 1200C11 for
parallel interface. Output: Menus, search pat-
tern, acquisition and reference memory.
Memory Format: State table, timing diagram,
and combined.

12RCO02 (Master/Slave)—Requires: 1200C01
and modem. With Option 0l: Auto-answer,
auto-dial, voice-data switching, nonvolatile
storage of four phone numbers, 300 baud and
1200 baud. Diagnostics: Local 1240/1241 with
COMM Pack and RS-232 cable, modem, and
link between local and remote 1240/1241.
External Storage (Optional)

12RS01 (8K RAM Pack)—Size: Contains 8K
bytes with Lithium Iodide battery.

12RS02 (64K RAM Pack)—Size: Contains 64K
bytes with Lithium lodide battery.

12RS11 (32K EPROM Pack)—Size: Contains
32K bytes (no EPROMs included). Requires four
68764s or 68766s.

12RS12 (32K EPROM Pack)—Size: Contains
32K bytes. Comes with four 68764s or 68766s.

Microprocessor Support

12RMXX (Mnemonic Disassembly)—
Formats: State, Absolute, Hardware, Software.
Provides printer support for all four display for-
mats when 1200C01 (for serial printer inter-
face) or 1200C11 (for parallel printer interface)
is installed.

COMM Packs

1200C01 (RS-232C)—Baud Rate: 110 to 9600.
Bits/Character: Eight, including parity bit. Pro-
tocol: Asynchronous full duplex. Stand alone
with host for remote control, with 12RCO1 for
printers with serial interface, with 12RC02 and
12RC02 Option 01 for master/slave, with
12RMXX for printers with serial interface.
1200C02 (GPIB)—Full listener/talker
capabilities. Meets IEEE Standard 488-1978.
Compatibility: Stand alone with host for
remote control.

1200C11 (Parallel Printer)—Compatibility:
With 12RCO1 for printers with parallel inter-
face, with 12RMXX for printers with parallel
interface.

ORDERING INFORMATION

1240 Logic Analyzer Mainframe $4,500
Includes: Accessory pouch (016-0707-00);
front panel cover (200-2780-00); operator
manual (070-4340-01); reference guides
(070-4641-01).

1241 Color Logic Analyzer Mainframe$6,000
Includes: Same as above.
Option 05—Rackmount Adaptor.

+ %400

STANDARD SYSTEM CONFIGURATIONS
8-BIT
1240N08—8-Bit Microprocessor
Analysis System $11,160
Includes: 1240 Logic Analyzer with two
1240D2 modules with four P6460 probes,
12RS02 RAM Pack.
124 1N08—8-Bit Microprocessor
Analysis System $13,900
Includes: Same as above except the 1241 Logic
Analyzer.
OPTIONS
Options 01 thru 09—Microprocessor Specific
Support (Includes: 12RMXX Microprocessor
Disassembly ROM Pack, 12RMXX Option 01
Configured Probe Interface).

Option 01—Support for 8080. +$600
Option 02—Support for 8085. +$600
Option 03—Support for 6800. + 3600
Option 04—Support for 6802. +$600
Option 05—Support for 6808. +$600
Option 06—Support for 6809. +$600
Option 07—Support for Z80. +$600
Option 08—Support for 6502. + %600
Option 09—Support for NSC800. + 5600
16-BIT
1240N16—16-Bit Microprocessor
Analysis System $12,600

Includes: 1240 Logic Analyzer with three
1240D2 Option 1D modules without probes,
P6460 probe, 12RS02 RAM Pack
1241N16—16-Bit Microprocessor
Analysis System $14,100
Includes: Same as above except the 1241 Logic
Analyzer.

OPTIONS
Options 01 thru 09—Microprocessor Specific
Support (Includes: 12RMXX Microprocessor
Disassembly ROM Pack, 12RMXX Option 02 or
Option 04 Personality Module).

Option 01—Support for 8086. +52,500
Option 02—Support for 8088 +52,500
Option 03—Support for 80186. +$2,500
Option 04—Support for 80188. +$2,500

Option 05—Support for 68000 (DIP). + $2,500
Option 06—Support for 68000 (PGA). + $2,500
Option 07—Support for 68008. +$2,500
Option 08—Support for 68010 (DIP). + $2,500
Option 09—Support for 68010 (PGA). + $2,500
GENERAL PURPOSE
1240NGP General-Purpose
Analysis System $15,350
Includes: 1240 Logic Analyzer with 1240D1
module with P6460 probe; two 1240D2 modules
with four P6460 probes; 12RS02 RAM Pack.
124 1INGP General-Purpose
Analysis System $16,850
Includes: Same as above except the 1241 Logic
Analyzer.
BUS ANALYSIS
1240NBA Bus Analysis System $19,800
Includes: 1240 Logic Analyzer with four
1240D2 modules with eight P6460 probes,
12RS02 RAM Pack.
1241NBA Bus Analysis System $21,300
Includes: Same as above except the 1241 Logic
Analyzer.
HIGH-SPEED ANALYSIS
1240NHS High-Speed Analysis

System $16,800

LOGIC
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Includes: 1240 Logic Analyzer with four
1240D1 modules with four P6460 probes,
12RS02 RAM Pack.

1241NHS High-Speed Analysis

System $18,300
Includes: Same as above except the 1241 Logic
Analyzer.

INTERNATIONAL POWER PLUG OPTIONS
Option Al—Universal Euro 220 V, 50 Hz.
Option A2—UK 240 V, 50 Hz.

Option A3—Australian 240 V, 50 Hz.
Option A4—North American 240 V, 60 Hz.
Option A5—Switzerland 220 V, 50 Hz.

OPTIONAL ACCESSORIES
ACQUISITION CARDS
1240D1—9-Channel Data Acquisi-
tion Card, 100 MHz, includes one
P6460 Data Acquisition Probe. $2,950
Option 1D—Deletes one P6460 Data

Acquisition Probe. —-$700
1240D2—18-Channel Data Acquisi-
tion Card, 50 MHz, includes two
P6460 Data Acquisition Probes. $3,700
Option 1D—Deletes two P6460 Data
Acquisition Probes. -$1,400
Option 2S—Substitutes two P6462
Data Acquisition Probes for two
P6460 Data Acquisition Probes. $720
DATA ACQUISITION PROBES
P6460—9-Channel Data Acquisition
Probe. $700
P6462—9-Channel Data Acquisition
Probe, fixed threshold TTL. $340
COMMUNICATION INTERFACES
(COMM PACKS)
1200C01—RS-232C COMM Pack. $750
1200C02—GPIB COMM Pack. $850
1200C11—Parallel Printer COMM Pack. $500

Note: To order cables for these COMM Packs,

see the Logic Analyzer Accessories Section.
ROM PACKS

Analysis

12R01—Performance Analysis ROM

Pack.

Communication Functions

12RCO1—Printer Support ROM Pack.

12RC02—Master/Slave ROM Pack. $500

Option 01—Modem. + 8600

Microprocessor Mnemonic Disassembly

12RMXX—See Microprocessor Support for

ordering information.

Storage

12RS01—8K RAM Pack. $300

12RS02—64K RAM Pack. $500

12RS11—32K EPROM Pack (Empty). $85

$800

$300

12RS12—32K EPROM Pack. $300
SERVICE ACCESSORIES
12RD01—Diagnostic ROM Pack. $1,500

Diagnostic Lead Set—Order
012-0556-00 $65
Extender Card—Order 670-7539-02 $465
Service Manual—
Order 062-7124-02
Service Maintenance Kit—
Includes the above service acces-
sories. Order 067-1103-03*!

CART
K212—Portable Instrument Cart.
See Cart section. $350
*1Th order, contact your local Tektronix Sales

Office.

$150
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1 220/1 225 Logic Analyzers

* Affordable

e Supports P Disassembly

e Timing up to 100 MHz

¢ Large Display

e Easy to Learn Pop-Up Menus

¢ Every Channel Displayed in State or
Timing Format

e Multiple Time Bases

e Glitch Capture

* 4 Nonvolatile 2K Memories Per
Channel

* Nonvolatile Storage for 8 Setups

* Nonvolatile Calendar Clock

* Portable—Less Than 20 Pounds

* RS-232 Interface (Optional)

* Printer Port (Optional)

The 1220 and 1225 Logic Analyzers have
been designed specifically to provide true
general purpose logic analysis, including
microprocessor analysis, at an affordable
price. The feature sets have been selected
to allow the user to perform the measure-
ments and tests needed, while keeping
the human interface straightforward and
easy to use.

The 1225 has 48 data channels as well as
twelve external clock inputs and six exter-
nal qualifier inputs. These inputs enable
the 1225 to do general-purpose state and/
or timing measurements, plus disassemble
8-bit and 16-bit microprocessors.

The 1220, with 32 data channels, can
disassemble 8-bit microprocessors. Eight
external clock inputs and four external
qualifier inputs are available.

Within each 16-channel group, the user
can trade off channel count versus speed.
For some problems 16 channels at 25 MHz
may fit the need better. Since the user
can make these decisions independently
by group, he can, for instance, configure
the 1225 to handle an 8-bit microproc-
essor (state/disassembly) and simultane-
ously acquire 4 signals at 100 MHz for tim-
ing analysis.

DATA DISPLAY
The large, clear display of the 1220/1225
helps the user find the data of interest
quickly and easily. In state tables the data
may be displayed in several different
radices. The easy-to-read timing diagrams
assist the user in locating timing errors

1220/1225 PERFORMANCE SUMMARY

1220 1225
Number of Sync Channels 32 48
Async Channels
@ 25 MHz 32 48
@ 50 MHz 16 24
@ 100 MHz 8 12
@ 25 MHz
(or less) with glitches 16 24
Memory depth per channel 2048 2048
Nonvolatile 2K Memories 4 4
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1220 and 1225 Logic Analyzers

with a minimum of effort. The ability to
set the size of the steps for scrolling
allows the operator to scroll the data
display at whatever rate is optimal for the
task at hand.

When ever a Personality Module is install-
ed, the disassembly displays are available.
Hardware disassembly displays each
hardware bus cycle, providing informa-
tion on the electrical interactions of the
circuit under test. Software disassembly
condenses the display to provide a com-
pact summary of the instruction se-
quence actually processed by the
MiCroprocessor.

MEMORY SELECT
Each channel of the 1220/25 is backed
with 2048 bits of acquisition memory. In
addition, there are four separate non-
volatile 2K memories, any of which can
be used for the current acquisition. The
other memories are useful for reference
memory storage. Any two of the memor-

Timing Diagram. Use the reference cursor to
measure pulse widths or the time between
edges.

ies can be compared; the differences are
memory storage. Any two of the memo-
ries can be compared; the differences are
highlighted in the State Table display.
In addition to the four nonvolatile 2K
memories, the 1220/25 provides non-
volatile storage for saving eight instru-
ment setups.

CONFIGURABLE
Data channels are divided into
16-channel groups, one group per P6442
probe. Within each 16-channel group, you
can trade off channel count versus speed.
Each group supports 16 channels at 25
MHz, 8 channels at 50 MHz, or 4 channels
at 100 MHz. You make the channel-
count/speed decision independently by
channel group. For example, you can con-
figure the 1225 to handle an 8-bit
microprocessor (state/disassembly) and
simultaneously acquire 4 signal at 100
MHz for timing analysis.

7 11019100 11880111 11101000

Ay Cur @ 1 ocate, TRIG: 2 Condid Dy

1225 State Table display with differences be-
tween reference memory highlighted.
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TIMEBASE

The multiple time base architecture
allows the user to select a different clock
source for each 16-channel group. For in-
stance, all three channel groups on a 1225
can be clocked synchronously (at two dif-
ferent rates if desired). Or some groups
can be clocked synchronously while
others are clocked asynchronously. Such
configurations are useful for system
debug, allowing the user to gather data
from different parts of the system. Up to
two different internal asynchronous
clock rates may be used simultaneously.
Clocking is assigned by channel group (2
groups in 1220, 3 groups in 1225). Each
channel group may be clocked synchro-
nously or asynchronously, independent of
other channel groups.

External Time Base Inputs

1220 1225
Clocks
active high 4 6
active low 4 6
Qualifiers
active high 2 3
active low 2 3

TRIGGER SPECIFICATION
The function of the trigger circuit on a
logic analyzer is to help the user find the
data of interest quickly and easily. The
1220 does 1225 this with a simple se-
quence of statements which identify data
to be stored and data of greatest interest.

Up to 24 conditions may be named and
specified, where each bit is defined as 0,1
or X(DON'T CARE).

The sequence of conditions defined in the
Trig Spec menu controls the acquisition
of data in the analyzer. Up to 12 lines of
trigger spec statements may be selected.
TTL-compatible External Trigger In and
Trigger Out connections are provided for
communicating with other test equip-
ment, such as an oscilloscope.

HARDCOPY CAPABILITY
A video out connector (RS-170 composite,
60 frames/sec) is standard equipment. A

10Mhz OFf

Memory Select. Four separate, nonvolatile 2K
memories.

parallel printer port is optional. This port
lets you produce printouts on low-cost
printers that use the Epson graphics
character set.

REMOTE CONTROL

An optional RS-232 interface provides
programmable remote control of the
1220/1225 for automated test en-
vironments. A host, such as a PC, can use
the RS-232 interface to upload or
download any of the 8 stored setups or
any of the 4 sample memories in the
1220/1225. The host can also emulate the
1220/1225 keyboard.

OTHER CHARACTERISTICS
The 1220/1225 provides on-screen, context-
sensitive Notes messages. The Notes contain
information about menus and selections, as
well as explanations of terminology. Also, the
1220/1225 provides nonvolatile clock/calendar,
plus a “screen saver’' feature that automatical-
ly shuts down the CRT when not in use to avoid
screen burn.
Display—7 inch CRT with auto screen power
down and variable intensity (both selectable
under program control).
Clock/Calendar—Date and Time set by menu
control, nonvolatile, 3 V lithium battery.
Rear Panel Connections—Trigger In: TTL
Compatible. Trigger Out: TTL Compatible.
Video Out: RS-170 (composite), 60 frames/sec.
RS-232C Interface and Printer Port optional.

POWER

Line Voltage Ranges—90 to 132 V AC, 47 to
63 Hz, 180 to 264 V AC, 47 to 63 Hz.

ENVIRONMENTAL
Temperature—Operating: 0 to 50°C. Non-
operating: 40 to 65°C.

Active High Qualifier, 1 Active Low Qualifier,
3 Active High External Trigger Inputs, 3 Ac-
tive Low External Trigger Inputs. Impedance:
Data Channels = 1M, 15 pF, Others = 100K,
=10 pF, TTL Input Threshold: Fixed. Max-
imum Input Voltage: Static is —2.5 to 8.0 V.

ORDERING INFORMATION

1220 32-Channel Logic Analyzer $3,995
Includes: Two P6442 probes; demo/test cir-
cuit; 6 flying lead sets; 48 grabber tips; power
cord; operator manual.

1225 48-Channel Logic Analyzer $5,395
Includes: 3 P6442 probes; demo/test circuit;
9 flying lead sets; 72 grabber tips; power cord;
operator manual.

OPTIONS

Option 01—RS-232 Interface Port + $495
Option 02—Parallel Printer Port +$250
PROBES

P6442—16 Channel State/Timing
Probe $500

FIELD-INSTALLED OPTIONS
12F01—Field-installed RS-232 In-

terface Port $595
12F02—Field-installed Parallel

Printer Port $350

PERSONALITY MODULES

PM402—Z-80 Microprocessor $600
PM403—6502 Microprocessor $600
PM404—8085 Microprocessor $600
PM405—STD BUS $600
PM406—6809 Microprocessor $600

PM407—6800 Personality Module*!
PM411—8086/88 Personality Module*!
PM412—68000 Personality Module*!
INTERNATIONAL POWER PLUG OPTIONS
Option Al—Universal Euro 220 V, 50 Hz.
Option A2—UK 240 V, 50 Hz.

Option A3—Australian 240 V, 50 Hz.
Option A4—North American 240 V, 60 Hz.
Option A5—Switzerland 220 V, 50 Hz.

PHYSICAL CHARACTERISTICS

Dimensions mm in.
Width 360 14.0
Height 180 7.0
Depth 420 16.5
Weight = kg Ib
Net (1220) 8.4 18.5
(1225) 8.8 19.5

Data Acquisition Probe—P6442 General Pur-
pose Probe, Signal Input: 16 Data Channels,
2 Active High Clocks, 2 Active Low Clocks, 1

MON, FEB @2, 19%¢

Nonvolatile Storage for 8 instrument setups.

*1 Contact your local sales office for
information.

OPTIONAL ACCESSORIES
Grabber Tips—Package of 12,

Order 020-1386-00. $41
Lead Sets—

(Black) Order 174-0752-00. $30
(Red) Order 174-0763-00 $30
(White) Order 174-0764-00 $30

Accessory Pouch—Order 016-0707-00 $65

WONM, FEB @2, 19¢7 ECHFELENIES
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1225 Timebase pop-up menu display over tim-
ing diagram.
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1205 Logic Analyzer

1205 Logic Analyzer

Affordable

Supports pP Disassembly
Easy-to-read Display

Easy to Learn and Use

Ideal for Education Applications
Timing up to 100 MHz

Captures Glitches

Video Output Port

The 1205 Logic Analyzer provides low
cost basic logic analysis functions. The
1205 supports state, timing, and some
microprocessor analysis and is the ideal
choice for the first-time user of logic
analyzers. The versatility of the 1205 also
makes it ideal for training environments

LOCATION HEX DATA BINARY DATA

SAMPL

DEC HEX BYTER BYTE B
o282 11A
ez83 118
e28y 1ic
@285 11D

-8286-11E
@287 LiiF

01111111 ee111001 iL0000009
11110000 11010100 eeoeeese
11110001 1
11110010
11110044~
11110100
[oc22.2.)

L2 2. ..
11009112 19100110 0111111
19090111 99111199 1111141
00001000 11010100 11111141
00001091 11010100 11111149

ez8s 121
e2se 122
@291 123
ez9z2 124
283 128
e2s4 126
ezss 127
0256 128
o297 i12s

@3 DY FE
OA DY FC 00001010 11010100 11111100
@8 7C F8 1841 911111099 11111000
°C A6 Fe 1100 10100110 11110000
iD AG E0 1101 10100110 L1ii00000
3E AG CO Q0111110 10100110 11000000

LA o T e e
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205 State Display
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where students can be exposed to various
aspects of digital test.

The 1205 has a single probe connector
which accepts specific probes for dif-
ferent applications. Connecting the probe
automatically displays the proper menus
for that type of application.

State Analysis

For state analysis, the P6440 24-channel
state probe provides the connections for
24 data channels and three external
clocks (or qualifiers).

Timing Analysis

The large, clear display of the 1205 helps
the user find the data of interest quickly
and easily. In state tables the data is

SCROLL &'UP w:DOWN

ENTER :SET REF

Timing Display Showing Glitches on Trace G2

displayed in both hex and binary formats
for easy recognition. For timing analysis,
the P6441 probe, samples data at up to
25 MHz. Under program control the user
can trade channels for speed by selecting
four channels at 50 MHz or two channels
at 100 MHz. Glitches can be captured on
four channels.

Microprocessor Analysis

For microprocessor analysis, the 1205 ac-
cepts dedicated personality modules for
two of the most popular pP’s: the Z80 and
the 6502. There is also a user-
configurable microprocessor interface
probe which acquires 40 channels of data
with advanced triggering capability.

1205 Z80 Disassembly Display
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CHARACTERISTICS
CLOCK

Asynchronous—Repetition Rate. Internal: 25
Hz to 100 MHz in a 2.5, 5, 10 sequence. Exter-
nal: Up to 25 MHz. Minimum pulse width (Ex-
ternal Clock) is 15 ns.

Synchronous—Three Clock Inputs: CLKI1,
CLK2 and CLK3. Each input can be selected
positive-going or negative-going. For each
group of eight channels, the clock is the logical
OR or NOR of CLK1, CLK2 and CLK3. All three
channel groups may be sampled with the same
clock or with separate clock signals. Clock
Repetition Rate: Up to 9 MHz, minimum clock
pulse width is 15 ns.

TRIGGER

Condition Specifications—The trigger con-
dition for each of the 24 data channels may be
specified as 1, 0 or X (Don’t Care). All three
8-channel groups may be considered as a single
24-bit trigger condition, as two separate con-
ditions of 16 bits and 8 bits, or as three separate
conditions of 8 bits each. The second case is
useful for specifying situations such as AD-
DRESS bus=XXXX followed by DATA bus=XX.
Sequence Selection: The user selects one of the
sequences from the Trigger menu by use of the
cursor and ENTER keys. Trigger Delay: 0 to
2047 samples.

STATE TABLE DISPLAY
Memory Depth Per Channel—2048

P6440 State Probe

Signal Input—24 Data Channels. 3 Clocks/
Qualifers. External Trigger.

Impedance—All inputs=1M, <5 pf. CMOS/
TTL Input Threshold (fixed).

Maximum Input Voltage—Static:-2.5 to 8.0
V. Pulse (10% duty): -5.5 to 12 V.

Data Setup Time—20 ns.

Data Hold Time—0 ns.

TIMING ANALYSIS

The 1205 Logic Analyzer uses the P6441 Tim-
ing Probe to provide logic timing analysis for
a variety of applications.

In timing analysis the clock is usually provided
by the logic analyzer. This allows the 1205 to
sample data sufficiently, often to locate edges
and pulses in the circuit under test accurately.

The 1205 samples data for timing analysis on
up to 8 channels at 25 MHz. However, if a
greater sampling rate is needed, the user can
trade channels for speed by selecting 4 chan-
nels at 50 MHz or 2 channels at 100 MHz.

TRIGGER

Condition Specification—Three 8-bit trigger
conditions, each bit specified as 1, 0 or X (Don’t
Care) 1 External Trigger Input.

Sequence Selection—The user selects one of
the sequences from the Trigger menu by use
of the cursor and ENTER keys. Trigger delay:
0 to full memory length (6143 to 25575
samples).

LOGIC
ANALYZERS

TIMING DIAGRAM DISPLAY
Memory Depth Per Channel—6144 in most
cases, 12288 at 50 MHz, 24576 at 100 MHz.
Glitch Capture—Selectable for sampling rates
of 25 MHz or less, 4 channels.

P6441 Timing Probe

Signal Input—8 Data Channels. 1 External
Clock. 1 External Trigger.
Impedance—=1M, <5 pf. TTL/CMOS Input
Threshold (fixed).

Maximum Input Voltage—Static:-2.5 to 8.0
V. Pulse (10% duty): -5.5 to 12 V. Minimum
guaranteed glitch detection: 10 ns.

MICROPROCESSOR ANALYSIS
Whenever a Personality Module is installed, the
disassembly display is available.
Clock—When the Personality Module for the
specific microprocessor is installed, the proper
clocking is automatically selected and con-
nected. No user interaction is required.
Conditions—The CONDITIONS menu allows
the user to specify up to 8 condition terms
which are used in the trigger sequence. Each
condition consists of up to 40 bits, each of
which may be stated as 0, 1 or X (Don't Care).
Trigger—In the TRIGGER menu the user
specifies the exact sequence of conditions (up
to 16 program steps) which define the cir-
cumstances under which the 1205 should
trigger.

Trigger Program Statements:

SEARCH [condition][number times]

FIND [condition][number times]

WAIT [number cycles]

START

STOP

SAMPLE [number times]

REPEAT [number times]
Disassembly Display—The disassembly
display shows the data acquired by the 1205
and also the disassembled instruction codes for
the microprocessor. Thus the user can easily
see the assembly language instructions (for
software analysis) and also the actual bit states
(for hardware analysis). The data may be
displayed in either binary or hex format.
Memory Depth Per Channel—1024 locations.
Hardware specifications are given for each Per-
sonality Module.

PM302 Z80 PERSONALITY MODULE
Provides single-plug connection to Z80, proper
configuration of clocks, and disassembly of ac-
quired data.

Channels—32

Input Impedance—Data bus=1M,
Others =100 K, =10 pf.
Threshold—TTL/CMOS

<5 pf.

PM303 6502 PERSONALITY MODULE
Provides single-plug connection to 6502,
proper configuration of clocks, and disassembly
of acquired data.

Channels—30

Input Impedance—Data bus =1M, <5 pf.
Others =100 K, =10 pf.
Threshold—TTL/CMOS

PM301 PERSONALITY MODULE
Provides general purpose pP state analysis.
Does not support disassembly.
Channels—40
Clocks—Three Strobe Pairs (each pair may be
OR'd), Ext Function
Input Impedance—Data Channels =5 pf.
Others =100 K, =10 pf.
Threshold—TTL/CMOS
Sense—True or Inverse, on Ext Function and
strobe inputs.

Strobe Rate—4 MHz at 40 bits.
Strobe Width—40 ns.

Input Data Setup—20 ns.
Hold—O0 ns.

OTHER CHARACTERISTICS

The overall feature set of the 1205 provides the
user all the needed features for basic tasks. The
microprocessor personality modules are op-
tional. The menus for the instrument
automatically reflect the proper features
whenever a particular probe is attached.
Display—>5 inch CRT, 24 lines of 48 characters.
Rear Panel Connections—Video Out: RS-170
(composite), 60 frames/sec.

POWER
Line Voltage Ranges—90 to 132 V ac, 47 to
63 Hz, 180 to 264 V ac, 47 to 63 Hz.

ENVIRONMENTAL

Temperature—Operating: 0 to 40°C. Non-
operating: -40 to 65°C
Altitude—Operating: To 3000 m (10,000 feet).
Nonoperating: To 10 000 m (40,000 feet)

PHYSICAL CHARACTERISTICS

Dimensions mm in.
Width 250 10.0
Height 130 5.3
Depth 250 10.0
Weight = kg Ib
Net 3.4 7.5

ORDERING INFORMATION

1205 Logic Analyzer $2,495
Includes: P6440 State Probe (24 channels);
P6441 Timing Probe (8 channels); Demo Test
Circuit; black flying lead set (174-0752-00); red
flying lead set (174-0763-00); white flying lead
set (174-0764-00); 24 grabber tips (013-0217-00;
power cord; operator manual.
OPTION
Option 1D—Deletes standard

P6440 and P6441 probes. - 8800
PROBES
P6440—24-channel State Probe $400
P6441—8-channel Timing Probe $450
PERSONALITY MODULES

PM301—40-channel General

Purpose Microprocessor $700
PM302—7Z80 Microprocessor $700
PM303—6502 Microprocessor $700

INTERNATIONAL POWER PLUG OPTIONS
Option Al—Universal Euro 220 V, 50 Hz
Option A2—UK 240 V, 50 Hz
Option A3—Australian 240 V, 60 Hz
Option A4—North American 240 V, 50 Hz
Option A5—Switzerland 220 V, 50 Hz
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NEW 318A/338

Logic Analyzers

¢ Parallel and Serial Data Acquisition
e State and Timing Displays
e 32 Channels up to 20 MHz
16 Channels up to 50 MHz
Serial Acquisition up to 19,200
bits/sec
¢ Multilevel Triggering
¢ Easy-to-Use Menu-Driven Interface
* RS-232 Remote Control Interface
¢ Internal Nonvolatile Memory for
Set-Ups and Reference Data
¢ Ultra-Portable and Rugged

Weighing only 7 kg (15 1b) each, including
accessories, these instruments incor-
porate proprietary LSI circuitry to pro-

vide an array of features usually
associated with much larger logic

analyzers. Both the 318A and 338 include
parallel and serial data acquisition
capabilities and powerful multilevel trig-
gering. Each instrument can also be con-
trolled remotely via an RS-232 interface,
an extremely useful feature in first-line
service applications. Also, nonvolatile
memory allows both set-up information
and reference data to be retained and
transported from site to site.

The 318A and 338 Logic Analyzers are
built around the same basic feature set.
The 338, targeted more toward software
applications, allows 32 channels of data
acquisition at speeds up to 20 MHz. The
318A includes 16 channels of acquisition
at up to 50 MHz, and is a better fit for tim-
ing applications. The basic 318A and 338
include parallel data acquisition, state
and timing displays, refer ence memory,
glitch acquisition and glitch triggering

126

capabilities. The S1 configurations add
serial acquisition and an RS-232 remote
control interface. For the 338, the Sl con-
figuration also adds nonvolatile memory
for storing set-up information and
reference data. Nonvolatile memory is
standard with the 318A.

Parallel Data Acquisition

The 318A and 338 contain powerful
3-level triggering, allowing the user to
specify and capture complex event se-
quences. The trigger allows definition of
three separate events. Up to 65,000 oc-
currences can be required for the first
event. The next two events can be defin-
ed to follow immediately or at any time
later. The third event can be used to
RESET the trigger sequence. In addition,
the events can be OR'd together.

Once acquired, parallel information can
be displayed as a state table in the radix
selected (hex, binary, octal, or decimal)
or as a timing diagram. The data can be
searched for occurrences of a specified
event, or the acquired data can be com-
pared to the data in the reference
memory, with differences highlighted on
the screen.

In the timing diagram up to eight chan-
nels of data can be displayed. Each chan-
nel can be assigned a label chosen by the
user. For increased ease of use, the delta
measurement feature displays the dif-
ference between locations of two cursors.
All data channels can be clocked either
asynchronously (internal analyzer clock)
or synchronously (from the clock of the
unit under test). Thus, no reprobing is
necessary if the user wishes to select a
different clocking mode.

Glitches are recognized and stored. They
can also be used as trigger conditions.

Serial Data Acquisition

The S1 configurations include serial data
acquisition. Data can be acquired syn-
chronously or asynchronously at up to
19,200 bits per second, with 5 to 9 bits
per character. Two-level triggering is
available both synchronously and asyn-
chronously. In addition, in synchronous
mode, SYNC and HUNT words can be
specified.

Serial data can be displayed in state-table
or character format. State-table radices
include binary, octal, hex, ASCII, and
EBCDIC. The character format can be
decoded as ASCII or EBCDIC. Data can
be searched for specific events, or the ac-
quired data may be compared with data
stored in reference memory.

RS-232 Interface for Remote Control
The S1 configurations also include an
RS-232 interface which allows complete
control of the instrument from a remote
processor or terminal. The connection
may be made locally or via modems and
telephone lines. The remote interface
parameters are programmable and can be
set easily from the menu interface.

Nonvolatile Memory

Nonvolatile memory is part of the 338S1
configuration and standard to the 318A.
This internal nonvolatile memory can
store instrument set-ups and reference
data. Such storage is useful for rapid and
accurate restoration of set ups and
reference data under a variety of condi-
tions. It is especially useful at remote ser-
vice sites where a less skilled technician
can configure the instrument quickly and
easily, and compare acquired data to ex-
pected (reference) data.

CHARACTERISTICS
PARALLEL ANALYZER FUNCTION
DATA INPUT
Channels—318A: 16 channels; glitch data is
detected on all 16 channels. 338: 32 channels;
glitch data is detected on 8 channels (POD A).
Minimum Logic Swing—500 mV p-p;

centered on threshold voltage.

Maximum Logic Swing—Threshold voltage
plus 10 V to threshold voltage minus 15 V.
Glitch Data Width—5 ns minimum with 350
mV overdrive from threshold.

Threshold Voltage—TTL: +1.4 V.V 1: —10 to
+10V.V2: —=10to +10 V. V 3: = (V 1+V 2)/2.
SAMPLING

External Clock Mode 318A 338

Data set-up time 13 ns max 14 ns max

Data hold time 0 ns max 0 ns max

Clock period 20 ns min 50 ns min
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Characteristics 318A 318AS1 338 338S1
Number of Parallel Data Channels 16 16 32 32
Maximum Asynchronous Sample Rate (MHz) 50 50 20 20
Maximum Synchronous Sample Rate (MHz) 50 50 20 20
Number of Trigger Levels 3 3 3 3
Acquisition Memory Depth (Bits/Channel) 4096 4096 256 256
Reference Memory Depth (Bits/Channel) 4096 4096 256 256
Glitch Capture (Channels) 16 16 8 8
Glitch Trigger (Channels) 16 16 8 8
Serial Data Acquisition No Yes No Yes
RS-232 Remote Control Interface No Yes No Yes
Nonvolatile Memory Yes Yes No Yes
Video Output Yes Yes Yes Yes

Clock Pulse Width—High-Logic level: 15 ns
min. Low-Logic Level: 15 ns.
Clock Polarity— + edge.

INTERNAL CLOCK MODE
Sample Interval—318A: 20 ns to 500 ms/sam-
ple in 1-2-5 sequence. 338: 50 ns to 500 ms/sam-
ple in 1-2-5 sequence.

Data Memory

Depth 318A 338
Acquisition

Memory 16 x 4096 bits 32 x 256 bits
Reference

Memory 16 x 4096 bits 32 x 256 bits
Glitch Memory 16 x 4096 bits 8 x 256 bits

TRIGGERING
Internal Trigger
Word Recognizer—Three words: A, B, and C;
selected channels are AND'd together.
Input—All data input channels from P6451
data acquisition probes.
Glitch Trigger—Selected channels are OR'ed
together.
Trigger Position—Begin, Center, End, Delay
up to 65,000 clock cycles.
External Trigger
Input—Mini-jack connector on side panel, TTL
compatible.
Threshold—1.4 V nominal (TTL level).
Polarity— +edge.
Pulse Width—20 ns minimum.
Trigger Output—Initiated high when an in-
ternal trigger sequence, glitch trigger or exter-
nal trigger is detected. Reset on next acquisi-
tion start.
Output Level—TTL.
Current Max—High-Logic Level: 1 mA. Low-
Logic Level: 2 mA.

DATA DISPLAY

Timing Diagram Mode—Maximum of eight
channels (one page) present on screen at one
time. The 318A has two pages; the 338 has four
pages. Glitch Display: Displays glitches on tim-
ing diagram as a bit width transition edge.
Search: Searches for glitches or user defined
word.

AT—Movable cursor for calculating the number
of clocks and temporal distance between two
events.

State-Table Mode—Hex, decimal, octal, or
binary radix format. Search: Searches for
glitches or user defined word. Compare: Com-
pares acquisition memory to reference memory
and displays mismatched characters in reverse
video.

SERIAL STATE ANALYZER FUNCTION
DATA INPUT
Data Timing—Synchronous or asynchronous.
Bits/Character—5, 6, 7, 8 or 9 bits (includes
parity bit if parity is active).

SAMPLING
Internal Clock for Asynchronous Mode—50,
75, 110, 134.5, 150, 200, 300, 600, 1200, 1800,
2400, 4800, 9600, and 19,200 bits/second.
External Clock for Both Synchronous and
Asynchronous Modes—Up to 19,200
bits/second.
Parity Control—Odd, even, or none.

TRIGGER SOURCE
Internal or external.

DATA DISPLAY

State-Table Mode—Hex, binary, octal, ASCII,
EBCDIC radix. Search: Searches for parity er-
rors or user defined word. Compare: Compares
acquisition memory to reference memory and
displays mismatched characters in reverse
video.

Character-Table Mode—All bits of memory
displayed in either ASCII or EBCDIC radix.
Search: Searches for parity errors or user de-
fined word. Compare: Compares acquisition
memory to reference memory and displays
mismatched characters in reverse video.

RS-232 INTERFACE
Data Transmission Type—Asynchronous
only.
Communication Mode—Full Duplex.
Bits/Character—Eight bits with parity.
Parity—Even.
Data Transfer Rate—110, 150, 300, 600, 1200,
2400, 4800, 9600 bps.
Signal Characteristics—Meets RS-232C
standard.
I/0 Connector—25 pin standard connector.

NONVOLATILE MEMORY
Memory Size—Three set-ups (serial or parallel)
and one memory acquisition or reference.
Nonvolatile Period—Approximately five years
at room temperature.

POWER REQUIREMENTS
Line Voltage—Range 90 to 132 V ac, 180 to
2560 V ac.
Line Frequency—48 to 440 Hz.

PHYSICAL CHARACTERISTICS

Dimensions mm in.
Width w/handle 237 9.3
Height w/accessory pouch 174 6.8

Height w/o accessory pouch 120 4.7
Depth, handle not extended 409 16.1

Depth, handle extended 492 19.4
Weight = kg Ib

Net w/o accessories 51 115
318AS1 w/accessories 6.7 14.7
338S1 w/accessories 7.2 15,7

ORDERING INFORMATION

318A Logic Analyzer*!

Includes: Power cord (161-0104-00); accessory

pouch (016-0697-00); P6107 Probe (1 additional
with the S1 configuration) (010-6107-13); P6451

probe, two with the 318A, four with the 338

(010-6451-07); reference guide; operator’s
manual.

318AS1 Logic Analyzer With

Serial Analysis and RS-232
Interface*!

318AF1 Field-Installed Serial

Analysis and RS-232*!

338 Logic Analyzer

338S1 Logic Analyzer With Serial

Analysis, RS-232, and Nonvolatile

Memory

338F1 Field-Installed Serial

Analysis, RS-232, and Nonvolatile

Memory $1,500
INTERNATIONAL POWER PLUG OPTIONS

Option Al—Universal Euro 220 V, 50 Hz.

Option A2—UK 240 V, 50 Hz.

Option A3—Australian 240 V, 50 Hz.

Option A4—North American 240 V, 60 Hz.

Option A5—Switzerland 220 V, 50 Hz.

$5,800

$7,000

OPTIONAL ACCESSORIES
Service Manual*!
RS-232 Cable—Order 012-0757-00*!
Service Maintenance Kit—
Order 067-1159-01
Null Modem Cable—
Order 012-0530-00 $95
*1Th order, contact your local Tektronix Sales

Office.

The SONY® /TEKTRONIX® 300 Series is
manufactured and marketed in Japan by
Sony/Tektronix Corporation, Tokyo Japan. Out-
side of Japan, the 300 Series is available from
Tektronix, Inc., its marketing subsidiaries and
distributors.

$705
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TEK

MICROPROCESSOR
SUPPORT

1220/1225112401241
DAS 9100/9200

Microprocessor, Digital-Signal Processor, and Bus Support

* Single-Connection Probe Adapters
for Ease of Use and Reliability

* Ready-to-Use Mnemonics on Disk,
Tape, or ROM Pack

Tektronix Logic Analyzers offer wide-
ranging microprocessor support with a
wide selection of single-connection probe
adapters and mnemonic disassembly
packages.

For custom microprocessors, or micro-
processors not listed below, Tektronix of-
fers support through EDM (Extended
Define Mnemonics) on the DAS 9100.

Also the Universal Probe Interface Kit
(UPIK40) on page 132 is a general-
purpose, single-connection probe adapter.
This table summarizes the microprocessor
and bus support products offered for the
DAS 9200, DAS 9100, and 1240/1241,
1220/25, and the 1205 families of Analyzers.

Micro- Logic Analyzer For Software For Probe Acq. Boards Acq. Probes Fastest Clock
processor Family ORDER Adapter ORDER Required Required Rate Supported Price*!
INTEL MICROPROCESSORS
8080 DAS 9100 91TMO1 Opt 01 2% 49 Max $550
1240/41 12RMO1 Opt 01 2% 40 Max $600
8031 DAS 9100 91TM07 Opt 01 22 47 Max $550
1240/41 12RM99 (Opt 03) UPIK40 20 47 Max $575
8039 DAS 9100 91TM10 Opt 01 i 3'7 Max $550
8085 DAS 9100 91TM02 Opt 01 272 49 Max $550
1240/41 12RM02 Opt 01 2% 49 Max $600
1220/25 21 PM404 Rl None $600
8086 DAS 9200 92DMO03 92DMO03 *5 None Max $1,250
(DIP) DAS 9100 91TM03 Opt 02*10 an None 80 MHz $2,450
1240/41 12RM03 Opt 0210 3*4 None 80 MHz $2,500
8088 DAS 9200 92DM04 92DM04 e None Max $1,250
(DIP) DAS 9100 91TM04 Opt 02*10 2" None 80 MHz $2,450
1240/41 12RM04 Opt 02*10 3" None 80 MHz $2,500
80186 DAS 9200 92DMO05 92DMO05 e None Max $1,250
(LCC/IPGA) DAS 9100 91TMO05 Opt 02*10 2% None 80 MHz $2.450
1240/41 12BRM05 Opt 0210 3*4 None 80 MHz $2.500
80188 DAS 9200 92DMO06 92DM06 B None Max $1,250
(LCC/PGA) DAS 9100 91TM06 Opt 02*10 2% None 80 MHz $2,450
1240/41 12RM06 Opt 02*10 3" None 80 MHz $2,500
80286 DAS 9200 92DMO08 92DMO08 *5 None Max $1.600
(LCC/IPGA) 1240/41 12RM08 Opt 0210 3*4 None 100 MHz $2,500
80386 DAS 9200 92DM09 92DM09 ~6 None Max $1.900
MOTOROLA MICROPROCESSORS
6800 DAS 9100 91TM21 Opt 01 2*2 40 Max $550
1240/41 12RM21 Opt 01 2% 49 Max $600
6801 DAS 9100 91TM28 Opt 01 272 49 Max $550
1240/41 12BRM99 (Opt 05) UPIK40 2" 4 Max $575
6802 1240/41 12RM22 Opt 01 2 49 Max $600
6805E2 1240/41 12RM99 (Opt 06) UPIK40 e 287 Max $575
6805E3 1240/41 12RM99 (Opt 07) UPIK40 2" 37 Max 3575
6808 1240/41 12RM23 Opt 01 P 49 Max $600
6809 DAS 9200 92DM24 92DM24 L None Max $900
DAS 9100 91TM24 Opt 01 272 4% Max $550
1240/41 12RM24 Opt 01 2" 49 Max $600
1220/25 i PM406 bl None Max $600
6809E DAS 9200 92DM24 N/A*13 g None Max $900
DAS 9100 91TM24 Opt 01 22 40 Max $550
1240/41 12RM24 Opt 01 2" 49 Max $600
1220/25 *21 PM406 *20 None Max $600
68HC11 1240/41 12RM99 (Opt 08) N/A™ T 4 ik Max $400
68000 DAS 9200 92DM27 92DM27 *8 None Max $1,250"18
(DIP) DAS 9100 91TM25 Opt 0210 22 None 125 MHz $2.450
1240/41 12RM25 Opt 02*10 3*4 None 12.5 MHz $2,500
68000 DAS 9200 91TM27 Opt 28*17 9 None Max $2,450
(PGA) DAS 9100 91TM25 Opt 04*10 22 None 125 MHz $2,450
1240/41 12RM25 Opt 04*10 34 None 125 MHz $2,500
68008 DAS 9100 91TM26 Opt 02*2 2% None 80 MHz p2,450
(DIP) 1240/41 12RM26 Opt 02*10 3t None 80 MHz $2.500
68010 DAS 9200 92DM27 92DM27 *s None Max $1,250
(DIP) DAS 9100 91TM27 Opt 02*10 22 None 125 MHz $2,450
1240/41 12RM27 Opt 02*10 g None 125 MHz $2.500
68010 DAS 9200 91TM27 Opt 28*17 9 None Max $2,450
(PGA) DAS 9100 91TM27 Opt 04*10 22 None 12.5 MHz $2,450
1240/41 12RM27 Opt 04*10 34 None 12.5 MHz $2.500
68020 DAS 9200 92DM31 92DM31 *6 None Max $1.900
1240/41 12RM31 Opt 02*10 3¢ None 200 MHz $2500
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TE K 1220/1225/1240/1241 MICROPROCESSOR
DAS 9100/9200 SUPPORT
Micro- Logic Analyzer For Software For Probe Acq. Boards Acq. Probes Fastest Clock
processor Family ORDER Adapter ORDER Required Required Rate Supported Price*!
ZILOG MICROPROCESSORS
280 DAS 9200 92DM41 92DM41 *8 None Max $900
DAS 9100 91TM41 Opt 01 2°2 4*7 Max $550
1240/41 12RM41 Opt 01 2% 47 Max $600
1220/25 2 PM402 ‘20 None Max $600
1205 *21 PM302 *20 None 4 MHz $700
Z8001/3 DAS 9100 91TM42 N/A* 1 22 40 Max $350
1240/41 12RM42 N/A* 11 34 49 Max $400
28002/4 DAS 9100 91TM43 Opt 01 2*2 K] Max $550
1240/41 12RM43 Opt 01 3*4 39 Max $600
TEXAS INSTRUMENTS MICROPROCESSORS
TMS32020/ 1240/41 12RM99 N/A™ 11 3% 5*7 Max $400
320C25 (Opt 11)
TMS32010 1240/41 12RM99 (Opt 14) Opt 01 2%4 4°7 Max $400
HITACHI MICROPROCESSORS
6301/3 1240/41 12RM99 UPIK40 274 49 Max $575
(Opt 09)
64180R0 1240/41 12RM99 (Opt 12) N/A* 11 3*4 [ Max $400
OTHER MICROPROCESSORS
6502/C02 DAS 9100 91TM63 Opt 01 2%2 4'8 Max $550
1240/41 12RM63 Opt 01 24 4'8 Max $600
1220/25 21 PM403 20 None Max $600
1205 *21 PM303 *20 None 4 MHz $700
1802/4/5/6/ 1240/41 12RM99 UPIK40 2 37 Max $575
(AIC/AC/BC) (Opt 22)
F9450 DAS 9200 92DM64 Opt 13*15 s None Max $2,400
DAS 9200 92DM64 Opt 1418 None Max $2,900
DAS 9100 91TM62 N/A™ 22 39 Max $350
1240/41 12RM62A N/A* 11 34 39 Max $400
1750A DAS 9200 92DM64 14 fe None 400 MHz $900
DAS 9200 92DM64 Opt 10 *5 None 400 MHz $1,650
DAS 9200 92DM64 Opt 11 5 None 400 MHz $1,550
DAS 9200 92DM64 Opt 12 *8 None 400 MHz $1,650
DAS 9100 91TM64 N/A'1? 22 *16 100 MHz $350
NSC800 DAS 9100 NTM71 Opt 01 2% 4°7 Max $550
1240/41 12RM71 Opt 01 2°4 47 Max $600
GM ECM 1240/41 12RM99 (Opt 01) UPIK40 24 4" Max $575
GENERAL 1205 21 PM301 *20 None 22 $700
PURPOSE
MICRO-P
BUS Logic Analyzer For Software For Probe Acq. Boards Acq. Probes Fastest Clock
Family ORDER Adapter ORDER Required Required Rate Supported Price*!
DEC
VAXBI DAS 9100 12RM99 VB100 b *19 Max $9,250
1240/41 (Opt 13) 012-1164-00 34 60 Max
UNIBUS DAS 9100 91TM51 N/A*1? 22 4 Max $350
Q-BUS DAS 9100 91TM52 N/A™ 11 22 49 Max $350
OTHER
GPIB; ASCII; DAS 9100 91TM53 Opt 01 L 2% Max $380
EBCDIC
GPIB 1240/41 12RM99 (Opt 04) 12 ¢l 2' Max $400
STD 1220/25 21 PM405 ‘20 None Max $600
*1 Price for Software and Probe Adapter (if  *'"' No configured probe interface available.  *'% Use 92DM64 Option 14 for MMU-based
available)—probes and boards not *'? Uses GPIB lead set (103-0209-00). applications.

included.

Requires one 91A24 and one 91AE24.

*3 Requires one 91A24.

4 1240D2 boards.

*5 Works with 92A60 and 92A90.

*6  Requires 92A90.

*7 P6460s are always required.

*8 P6460s are required for CMOS versions.
*% Can be used with P6460s or P6462s.

*10° PM200 personality module required.

*2

*13

*14

*15

Use 92A60/90 General purpose lead
set (standard with 92A60 or 92A90) and
a 003-0801-00 IC clip. Order Option 1D to
delete 6809 probe adapter.

Comes with adapter for Emulator PIAs
(8300P53 options). Order Option 10 for
Flying Lead PIA with grabber tips, Option
11 for stripped and tinned Flying Lead
PIA, Option 12 for DIN cable PIA.

Use 92DM6%4 Option 13 for non-MMU
applications.

*17 Depends on 1750A implementation.
Substitutes a PGA probe adapter.

Refer to DAS 9100 section for further
information.

Does not apply.
Software is included
adapter.

Fastest bus rate supported; PM301 has a
maximum bus rate of 4 MHz.

*18
*19

*20

*21

in/with probe

*2

]
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T E K ACCESSORIES

LOGIC
ANALYZERS

P6440 State Probe—24 Channels of
Data Acquisition, 3 Clocks/Qualifiers,
External Trigger. For use with 1205

ACQUISITION PROBES

P6451 8-Channel Data Acquisition
Probe—For use with 300 Series instru-
ments (right-angle connector to

P6460 8/9-Channel Data Acquisi-
tion Probe—For use with 1240D1,
1240D2, DAS 91A24/91AE24. Order

Logic Analyzer. Order P6440 $400 analyzer). Order P6451 (010-6451-07)*! P6460 $700

P6441 Timing Probe—8 Channels of P6452 8-Channel Data Acquisition P6462 8/9-Channel TTL Only Data

Data Acquisition, 1 External Clock, 1 Probe—For use with DAS 9100 main- Acquisition Probe—For use with

External Trigger. For use with 1205 frames, DAS 91A32/91A08. Order 1240D2, DAS 91A24/91AE24/91A32.

Logic Analyzer. Order P6441 $450 P6452 $730  Order P6462 $340

P6442 General Purpose Probe—16 P6453 4-Channel Data Acquisition P6461/P6461E 8-Channel Data Ac-

Channels of Data Acquisition, 4 Probe—High-speed probe for DAS quisition Probe—For use with DAS

Clocks, 2 Qualifiers, 6 External Trigger 91A04A/91AE04A. Order P6453 51,560  92A16/92A16E (P6461E has no clock

Inputs. For use with 1220/25 Logic - or Qualifier Channels). Order P6461 or

Analyzer. Order P6442 s500 ' Contact your local sales office for P6461E $1,370

h information.
PATTERN GENERATOR PROBES OTHER PROBES

P6455 TTL/MOS Pattern Generator P6463 TTL/CMOS Pattern Gener- P6454 100-MHz Clock Probe—For

Probe 8-Channels—For use with DAS ator Probe—9-Channels at 50 MHz or use with DAS 91A08 (max of one

91P16/91P32. Order P6455 $575  16-Channels at 25 MHz. For use with P6454 per DAS system). Order P6454 8265
91532/92S32. Order P6463 $1,000

P6456 ECL Pattern Generator P6041 Passive Probe*—Used as Sync

Probe 8-Channels—For use with DAS P6464 50-MHz Pattern Generator out cable, 50 Q Termination. Order

91P16/91P32 modules. Order P6456 $575 Probe—For use with DAS P6041 $65
91S16/92S32. Order P6464 $1,350

P6457 TTL/MOS Pattern Generator Controlled-Width Probelet—Use

Probe, 4-Channels, Individually Tri- P6465 50—MHz Pattern Generator with DAS 91S16/91S32 to create pro-

Stateable—For use with DAS Probe—8 Data Channels, 1 clock and grammable pulses. Requires two P6464

91P16/91P32. Order P6457 $575 1 Rz Rl strobe for use with DAS channels to create one programmable
92S16/92S32. Order P6465 $1,680  channel. Order 020-1392-00 $150

PROBE APPLICATION MATRIX

PRODUCT P6440 | P6441 | P6442 | P6451 | P6452 | P6453 | P6454 | P6455 | P6456 | P6457 | P6460 |P6461/E| P6462 | P6463 | P6464 | P6465

92A16, 92A16E o =

92516, 92532 = Z "

91A24, 91AE24 v v

91A32 v v

91A08 v v

91A04A, 91AEQ4A v

91P16, 91P32 v v v

91516, 91532 v v

1240D1 v

1240D2 - -

122011225 v

1205 v v

338, 318 v
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TEK 285 ers

*

. Individual Hook-Tip Lead Set—10

leads, 16 inch, color coded with
E-Z-Micro Hook Tips. Order
012-0670-00

. Flying Lead Set—I10-wide comb,

10 inch, color coded, connects to
0.025-inch square pins, grabber tips
not included. Order 012-0747-00

. Harmonica Lead Set—10-wide

comb to 10-position single-row con-
nector, for 0.025-inch square pins
on 0.1-inch centers, 10 inch, color
coded. Order 012-0800-00

. Pattern Generator Lead Set—10

+ 2-wide comb, 9 inch, twisted
pairs, color coded, connects to
0.025-inch square pins, grabber tips
not included. Used with P6455,
P6456, P6457 pattern-generator
probes. Order 012-1053-00

. High-Speed Pattern Generator

Lead Set—10 + 2 wide comb to
20-position double-row connector,
for 0.025-inch square pins on
0.15-inch centers, 5 inch, color
coded. Used with P6455, P6456,
P6457 pattern generator probes.
Order 012-0551-00

Sense Leads—Package of ten,
2-wide comb to Pomona Hook Tip,
5 inch, black for ground or VL.
Order 012-0989-01

. Grabber Tip—Package of 12, for

general-purpose probing with
various lead sets.

(Single-sided grabber tips)

Order 020-1386-00

(Double-sided grabber tips)
Order 020-1456-00

Flying Lead Set—10 inch, 10
channel, color coded. For use with
the P6440, P6441 or P6442 Data
Acquisition Probes.

Lead Set with Black Ends—Order
174-0752-00

Lead Set with Red Ends—Order
174-0763-00

Lead Set with White Ends—
Order 174-0764-00

*1 Not shown.

*2

Contact your local sales office for
information.

S85

$65

5110

$130

$115

841

$90

$30

$30

$30

ACCESSORIES

LEAD SETS

. Individual Lead Set—10 leads, 8

inch, color coded, connects to
0.025-inch square pins, grabber tips
not included. Order 012-0655-02

Individual Lead Set—10 leads, 16
inch, color coded, connects to
0.025-inch square pins, grabber tips
not included. Order 012-0655-01

Flying Lead Set—10-wide comb, 5
inch, color coded, connects to
0.025-inch square pins, grabber tips
not included. Order 012-0987-00

. Harmonica Lead Set—10-wide

comb to 10-position single-row con-
nector, for 0.025-inch square pins
on 0.1-inch centers, 5 inch, color
coded. Order 012-0968-00

. Pattern Generator Lead Set—10

. GPIB Adapter—Two

+ 6-wide comb with VH and VL
Pomona Hook Tips, 9 inch, twisted
pairs, color coded, connects to
0.025-inch square pins, grabber tips
not included. Used with P6455,
P6456, P6457 pattern generator
probes. Order 012-1053-00

10-wide
combs to IEEE Standard 488 Bus
Connector, 10 inch. Order
103-0209-00

. High-Speed Grippers—Package

of ten, 1.75 inch, for flat packages
with 0.05-inch lead spacing, use
with P6453 or P6454.

Order 195-1943-06

. High-Speed Grippers—Package

of ten, 1.75 inch, for Dip packages
with 0.1-inch lead spacing, use
with P6453 or P6454.

Order 195-2234-06

. High-Speed Clock Lead—With

grabber tip, package of two, for use
with P6453 or P6454.
Order 195-3659-02

. Lead Set—For use with Podlets.

Acquisition probes P6461/E and
HS8. Order 196-3047-00*2
Pattern generator probes P6464/
P6465. Order 196-2963-00

Pattern Generator Flying Lead
Set—10 inch, 17 twisted pair leads,
color coded. For use with the
P6463 Pattern Generator Probe.
Order 012-1236-00

546

5105

5110

5110

5110

$16.50

59.

-3

5

$32
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CABLES

TE

IC CLIPS & ADAPTERS/CONNECTORS

LOGIC
ANALYZERS

RS-232 Cable—Male-to-female, 20
inch, wires: 1-1, 2-2, 3-3, 4-4, 5-5, 6-6,
7-7, 8-8, 11-11, 12-12, 15-15, 17-17,
19-19, 20-20, 22-22. Used with
1200C01 modem interface DAS 9200
mainframe to terminal or DAS 9100
line printer and communications inter-
face. Order 012-0911-00

RS-232 Cable—Male-to-female, 2
meter, 25 wires: 1-1, 2-2, 3-3, thru
25-25. General purpose. Order
012-0815-00

Null Modem Cable—Female-to-
female, 60 inch, wires: 1-1, 2-3, 3-2,
4-5, 5-4, 7-7, 8-20, 11-11, 12-12, 19-19,
20-8. General purpose.

Order 012-0820-00

Null Modem Cable—Female-to-
female, 60 inch, wires: 1-1, 2-3, 3-2,
4-8, 5-8, 6-20, 7-7, 8-4, 8-5, 20-6. Us-
ed with 1200C01 Serial Printer inter-
face. Order 012-0530-00

$100

S85

5405

$95

A. UPIK 40, Universal Probe Inter-
face Kit—For 40-pin dip packages.
Allows user to configure intercon-
nect from 6 probes or less to a
clothespin style 40-pin IC clip.
Order UPIK 40
40-Pin Male Adapter—40-position
double row header with 0.025-inch
square pins on 0.1-inch centers, in-
terfaces the PM 101 or flying lead
sets to low-profile dip clip above.
Order 380-0560-05

40-Pin Dip Socket Female
Adapter—40-position double-row
head with 0.025-inch square pins
on 0.l-inch centers to 40-pin dip
socket, for interfacing 40-pin low-
profile dip clips to PM 100 series
probes. Order 380-0647-01

132

$175

$16.50

$40

CABLES

Parallel Interface Cable—Two meter,
used with 1200CI11 Parallel Printer
COMM Pack for Centronix type printer
interface. Order 012-0997-00

GPIB Cable—Two
012-0630-01

75 1 Coaxial Cable—BNC to BNC,
42-inch, used with video hard copy in-
terface. Order 012-0074-00

75 2 Coaxial Cable—BNC to BNC,
120 inch, used with video hard copy
interface. Order 175-2753-00

meter. Order

Sync Out Cable—Miniature Phone
Plug to BNC, 79 inch, for 91A24 sync
output. Order 175-8165-00

IC Clip—16-pin dip, clothespin
style. Order 003-0709-00
IC Clip—24-pin dip, clothespin
style. Order 003-0823-00
IC Clip—40-pin dip, clothespin
style. Order 003-0801-00

Low Profile Dip Clip—40-pin dip
to 40-position double row connec-
tor, for 0.025-inch square pins on
0.1-inch centers, 4 inch (requires
male adapter below).

Order 015-0339-02

Low-Profile Dip Clip—40 pin,
same as above except 12 inch.
Order 015-0339-00

S80

$95

s19

$38

IC CLIPS & ADAPTERS/CONNECTORS

549

549

B. LCC (Leadless Chip Carrier) to
PGA (Pin Grid Array) Adapter—
68-pin package, for adapting 80286
(LCC) packages to 80286 (PGA)
package. Order 015-0494-00.

$36

91AEO04A Coaxial Jumper Cables
Replacements—3 inch , SMA conn-
nectors to connect 91A04A to
91AEO4A. Order 175-6425-00
91AE24 Jumper Cable Replace-
ments—Package of seven, twisted
pair, 2-position connectors, 3 inch.
Order 175-8167-00

Probe Extender Cable—Male to
Female 34-position double-row con-
nectors compatible with P6452,
P6463, P6455, P6456, P6462, 6 feet.
Order 012-1012-01

Flat Cable Mounts—Adhesive Back
for securing and organizing probes
with flat ribbon cables.

Order 343-1048-00

S18

54.80

C. Circuit Board Mounted Probe
Connector Kit—10+6-wide comb
to 0.025-inch square pins on
0.15-inch centers, with mounting
tabs, for PC mounting, mounting
hole dimensions 0.80 inch wide
X0.95 inch long. Interfaces to the
following probes: P6452, P6455,
P6456, P6457, P6460, and P6462.
Seven piece kit. Order 020-1027-00

536




DAS 9200

Cable Clamp—RS-232 Cable Ground-
ing Clamp. Used for EMI shielding.
Order 334-0399-00*!

Circuit Board Ejector Tools—For
removal of circuit boards from the DAS
9200 Mainframe (2 required). Order
105-0985-00 $2.50
Deskew Adapter—For use with the
DAS 92A60/90, to deskew the channel
groups. Order 010-0456-00 $150
General Purpose Leadset—For use
with the DAS 92A60/90, flying leads
can be connected to 0.025 square pins
or optional grabber tips.

Order 012-1165-00 $450
Podlet Gang Connector—For use
with P6461/P6461E, 10 wide, pkg of 2,
NOT for use with P6464 or P6465.
Order 020-1442-00 $35
Retainer Clamps—Kit of 4. (P6461E)

Order 020-1483-00 (P6460/P6464/

P6465, DAS 9200. Order 020-1484-00 $35

MEDIA
For DAS 9200, DAS 9100, and 1240/1241.

Flexible Disk—360K, 5.25-inch, 48
TPI, package of 10. Order 119-1583-01 $60
Tape Cartridges, DC-100 Type—
Package of five used on DAS 9100 Op-
tion 01. Order 119-1350-01 $185
Mnemonic Conversion Tape, DAS
9100—Converts mnemonic and all

type files from DAS firmware versions

1.05 and 1.07 to compatibility with DAS
firmware versions 1.09 or 1.11.

Order 062-6705-00 $

-3

=1

8K RAM Pack—With lithium iodide
battery back-up, used with 1240/1241.
Order 12RS01 $300
64K RAM Pack—Lithium iodide bat-
tery back-up, used with 1240/1241.
Must have firmware version 5-2 or
higher. Order 12RS02 $500
32K EPROM Pack—Used with
1240/1241. EPROMSs not included.
Order 12RS11 $85
32K EPROM Pack—Used with
1240/1241, four 68764 or 68766 EROMs
included. Order 12RS12

*1 Contact your local sales office for

information.

5300

DAS 9100

Service Maintenance Kit—Includes
board and cable extenders for DAS
modules, power supplies, CRT, and
keyboard. Order 067-0980-01

Set-Up and Hold-Time Test
Fixture—Order 067-1037-00 $1,285

High-Speed Acquisition Test
Fixture—For verification of DAS
91A04, DAS 91AE04, DAS 91A04A, and
DAS 91AE04A modules.

Order 067-1139-00 $280
Circuit Board Ejector Tool—For
removing DAS 9100 module cards.

Order 214-3154-00 $5.7¢

1
=1
o

High-Speed Lead Connectors—
Package of ten, gold-plated contact pins
that interface to podlet lead receptacles
on P6453 or P6454. Order 131-2729-02 $30
Diagnostic Lead Set—10-wide comb
to 10-wide comb, and two-wide ground
jumper, 10-inch, for connecting pattern
generator probes to data acquisition

probes. Order 012-1000-00 $80

RACKS AND RACKMOUNT KITS

Rackmount Kit—For DAS 9100.
Order 016-0463-00

Rackmount Kit—For DAS 9200.
Order 016-0845-00

Rackmount Kit—For 1240/41.
Order 016-0789-00

Rackmount Kit—For 9XHSS.
Order 016-0884-00*!

Rack—Instrumentation Rack with 115
or 220V power controller. For use with
all rackmountable Logic Analyzers.
For 115 V. Order 437-0241-00

For 220 V. Order 437-0244-00

$3,815
$4,240

Panels—Blank Panels for
Instrument Rack.

1% inch. Order 333-1351-00
3% inch. Order 333-0997-00 $27
5% inch. Order 333-0999-00 813
7 inch. Order 333-1352-00 S
8% inch. Order 333-0998-00 S14.
10% inch. Order 333-0996-00 $14.

12401241

Service Maintenance Kit—Includes
1240 Service Manual with 1241 Service
Addendum, 12RDO1 Diagnostic ROM
Yack, Diagnostic Lead Sets, Extender
Card for Acquisition Cards, and Ex-
tender Card for the Trigger, Display, and
Processor Cards. Order 067-1103-03

Diagnostic Lead Set, 1240/1241—
10-wide comb with 2-wide ground to
12-position double-row connector, for
0.025-inch square pins on 0.l-inch
centers, 10 inch, color coded. Order
012-0556-00

1220/1225/1205

Demo/Test Circuit—For use with the
1220/25 and the 1205. A convenient
tool to aid in gaining experience and
confidence with the use of a Logic
Analyzer. Can also be used to do a sim-
ple Demonstration of the uses of a
Logic Analyzer. Order 671-0049-00

CARTS

92Cart—AnthroCart for DAS 9200.
Order 92Cart

K217 Cart—See Accessories section
for complete description.

For DAS 9100, 1240/41, and 1220/25.
Order K217

$2,020

$65

$355

$510

Accessory Pouch—Convenient for car-
rying manual and other accessories for
1240/1241, 1220/25, and DAS 9100
Logic Analyzers. Order 016-0707-00

565

133




TEK

SEMICONDUCTOR
TEST SYSTEMS

CONTENTS

LT-1000 VLSI Logic Test System .. 135

With the introduction of the LT-1000 VLSI
Logic Test System, Tektronix Semiconduc-
tor Test Systems Division initiates a new
era of cost-effective testing of high-speed,
high-pin-count VLSI circuits. With all new
hardware and software designed ‘‘from
the ground up,” this system was devel-
oped specifically to meet the demands of
testing CMOS application-specific devices
(ASICs)

Tektronix test systems are known
throughout the electronics industry for
their innovative solutions to the latest
testing challenges. Each successive
generation of semiconductor devices
boasts higher speed, more pins, more
functions per chip, and more complex
testing requirements. With the LT-1000,
Tektronix STS again meets the new
challenges of the industry with a new ap-
proach to the complexities of ASIC test.
Backed by the same commitment to ex-
cellence as other Tektronix products, this
new system offers time saving features in
such critical areas as program develop-
ment, device handling and test, system
calibration, and maintenance, while
lowering capital-equipment costs through
creative economy of design.

While the LI-1000 marks a dramatic
departure from the architecture of the
previous Tektronix systems in the S-3200
product line, it also represents a new
chapter in a continuing effort to antici-
pate and fill the needs of the evolving
device-testing market.

In the beginning, our first-generation
automated semiconductor tester was de-
signed to test the largest LSI devices in
use at the time (four- and eight-bit micro-
processors, 1K memories, and peripheral
chips). Later systems offered improved
device characterization and were de-
signed for quality control in production
test environments. Next we tackled the
challenge of testing high-speed logic and
solving the unique problems associated
with subnanosecond technologies. Then,
we offered a full range of production-
oriented enhancements to truly put Tek
quality into production. Now, with the
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LT-1000, Tektronix offers a cost-perfor-
mance breakthrough in the testing of
high-speed, high-pin-count, CMOS VLSI.

Tektronix provides the hardware, soft-
ware, training, and applications-
engineering support to solve today'’s
testing problems, and tomorrow’s as well.
New and unusual device parameters are
viewed as a challenge to our resources,
not as insurmountable problems.

Every Tektronix system, whether it's one
of the field-proven S-3200 products or the
innovative LT-1000, is designed with the
user in mind. The LT-1000 software is a
powerful, menu-driven language set that
can interface directly with CAE design
sources and runs on hardware indepen-
dent of the tester and devoted exclusively
to program development.

All Tektronix systems feature highly
sophisticated data reduction and
graphics, which make the test results
manageable and easy to understand.

We offer analog and digital capability to
meet the latest test requirements
presented by new and increasingly com-
plex devices. In fact, many ‘‘captive”
device manufacturing facilities use Tek-
tronix systems for just this reason.
Tektronix is also a device manufacturer
and has been testing its own ICs and
hybrids for years. As a company, we have
developed expertise and in-depth under-
standing of complex testing.

At Tektronix, we've built on our past ex-
perience and knowledge about device
testing and tester design to create pro-
ducts that can help you meet your testing
challenges—today and in the future.
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LT'1 000 VLSI Logic Test System

* Optimized for High-Speed,

¢ High Pin-Count ASIC Devices

* Reduced Production Cost-Per-Test

* Independent Auto-Calibration

* Rapid Off-Line Program
Development

The LT-1000 VLSI Logic Test System rep-
resents a price-performance break-
through for high-speed, high pin-count
ASIC device testing. Each component,
hardware and software, was designed for
maximum efficiency and reduced cost per
test. By balancing the tester-per-pin and
shared-resource architectures between
the system’s integrated pin electronics
and support rack instrumentation, the
cost and size of hardware in the LT-1000

is kept at a minimum. Test-head fixtur-
ing and interfacing capabilities are
designed for maximum throughput.
Unique approaches to system calibration
and program development using system-
independent support units maximize the
utility of those units and eliminate cost-
ly redundancy. All of these features trans-
late into savings in all of the critical test
cost areas: initial capital investment, de-
vice handling and testing time, program
development time, and set-up time be-
tween production runs, as well as routine
and unscheduled maintenance.

The innovative system architecture and
software of the Tektronix LT-1000 VLSI
Logic Test System were strategically
designed for high-volume testing of

application-specific VLSI circuits. The
LT-1000 meets all the testing require-
ments for gate arrays, standard cell ICs
and custom and semicustom devices at a

price substantially lower than the
general-purpose testers commonly used
in these applications.

The LT-1000 VLSI Logic Test System is
capable of testing the ac, dc, and func-
tional performance of VLSI circuits with
up to 256 pins at speeds up to 50 MHz.
The system was optimized for the de-
mands of CMOS technology, but with suf-
ficient flexibility to be adapted to other
processes as well.
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The LT-1000 VLSI Logic Test System con-
sists of the LT-1000 Test Station, the LT-
PDS Program Development Station and
the LT-ACS Auto-Calibration Station. The
LT-PDS is used to access data from design
databases and to write and debug test
programs. The LT-ACS uses external in-
strumentation to quickly and accurately
perform system verification and calibra-
tion routines. A key to the system’s econ-
omy is the sharing of system’s support
units’ capabilities among a number of test
stations.

The LT-1000 Test Station design is based
on a “‘mixed” architecture that combines
the strengths of both tester-per-pin and
shared-resource architectures. The DUT
interface circuitry required at each
device pin (including drivers, com-
parators, timing generators, and data for-
matters) is condensed into two custom
CMOS monolithic integrated circuits. This
approach requires less hardware which,
in turn, results in a more compact, more
maneuverable test head, lower hardware
costs, and higher reliability.

Dc parametric test times are reduced by
making simultaneous parametric
measurements on multiple pins. Up to 32
Parallel Parametric Measurement Units
may be configured in each test head, one
for every 8 DUT pin channels.

The modular test head contains up to 256
I/O channels that may be split into four
64-pin segments for testing four devices
in parallel. For applications where mul-
tiple test heads are required, a second
test head is available as a system option.

The compact design of the test head
allows positioning on any axis for mount-
ing to commercial manipulators or adap-
tation for manual insertion. The test head
interfaces to a variety of wafer probers
and automatic device handlers for high
throughput, plus fixturing can be
changed quickly and easily to save time
between production runs. Positioning
keys and locking devices make such
changes virtually error-free and ensure
high-integrity signal transmission.

The test head is linked to a double-width,
short-frame system support rack that
houses the system controller and the
shared-resource components, which pro-
vide the signals, voltages, and instructions
to the DUT through the test head pin
electronics. Each function provided by
the rack was designed for maximum
economy and maximum throughput. For
example, throughput is enhanced by
256K pattern memory which is loaded
through a fast direct memory access
(DMA) channel to a MicroVAX II™ com-

136

puter. The MicroVAX Il is configured with
3M bytes of memory, a 31M byte hard
disk, 95MB cartridge tape, and GPIB and
Ethernet interfaces.

LT-PDS Program Development Station
The LT-PDS is an advanced programming
workstation that links directly to the
design workstation. An automatic test
program generator running on the LT-PDS
converts test vectors and other data ex-
tracted from CAE design databases.
These are combined with user inputs into
a test program using predefined test pro-
gram skeletons and rules specific to the
process technology being tested.

A highly interactive, multiwindow, bit-
mapped environment allows the test
engineer to fine tune programs quickly
and efficiently using intelligent editors
and graphical debugging aids such as tim-
ing diagrams. These programming tools
reduce test development time to a mat-
ter of hours instead of days or weeks,
which results in dramatic time and cost
savings. And, to ensure maximum utiliza-
tion, a single LT-PDS may be used to
develop and debug programs for several
test stations.

LT-HOST

A software system host called LT-HOST
may be added to the Ethernet network
which links the Program Development
Stations and LT-1000 Test Stations. The
LT-HOST provides centralized data

storage and test data analysis, data reduc-
tion and test floor management software,
all running on a VAX/VMS CPU.

LT-ACS Auto-Calibration Station

The LT-1000 ACS provides microproces-
sor-controlled external instrumentation
for fast and accurate system calibration.
Physically linked to the test head during
calibration, the LT-ACS uses a single,
retractable probe and one signal path to
measure system timing, skew, and dc
parametric performance. The LT-ACS is
controlled by the LT-1000 central pro-
cessor during calibration and com-
municates tabulated data back to the
system for interpolation and error
correction.

A system verification procedure examines
the system for gross failures and devia-
tions from published specifications. A ful-
ly automatic calibration procedure brings
the system up to specified performance
levels without manual service adjust-
ments. The LT-ACS is capable of probing
the actual DUT fixture, ensuring a fully
corrected signal path to the DUT pin.

The accurate, efficient verification and
calibration procedures of the LT"ACS save
valuable test time and result in higher
production yields. And, as with the LT-
PDS, a single LT-ACS unit can service
many LT-1000 testers for additional hard-
ware cost savings.



Communications Products are quality instruments designed to
test, time, measure, and monitor a variety of television, RF, fiber
optic, and data communications network signals.

Electronic communications continue to impact mankind
through newer and better equipment and applications. We are
proud to be at the leading edge of these new technological
opportunities.

Spectrum Analyzers

In the last year, the Tektronix Frequency Domain Instrumen-
tation (FDI) division introduced four new spectrum analyzers
and added Remote-Site testing capability to the TekSPANS soft-
ware line.

The communication industry demands high-performance
analysis both in the lab and in the field. To meet the needs of
the industry, we offer the 2750 Series and 490 Series covering
baseband frequencies through 325 GHz. The low cost, portable
2710 offers unprecedented measurement convenience and
covers frequencies from 10 kHz to 1.8 GHz.

To meet the needs for system automation and remote site con-
trol, we offer GRASP, EMI, and Remote Site Monitoring soft-
ware. GRASP improves the accuracy, repeatability, and the
speed of the 2750 Series and 490 Series spectrum analyzer
measurements, and this software supports a variety of popular
controllers. EMI software, also used with the 2750 Series (ex-
cept the 2754) and the 490 Series spectrum analyzers,
economically automates VDE, FCC, and MIL-STD tests. Remote
Site Monitoring software contains many of the GRASP func-
tions in addition to remote site measurement capabilities, and
it can be used with the 2750 Series and 490 Series spectrum
analyzers.

Because of your need for measurement versatility, we offer the
7000 Series spectrum analyzer plug-ins. These easy-to-use plug-
in models cover 20 Hz to 2.5 GHz, with individual ranges
appropriate for applications from audio/baseband to microwave
measurements. A variety of features let you select the capability
you need. They share the versatility that is basic to the
Tektronix plug-in concept—there are over 30 other test and
measurement plug-ins.

To meet your demands for high-performance millimeter applica-
tions, we offer the WM490 Series of waveguide mixers.
Calibrated amplitude and frequency measurement from 18 GHz
to 325 GHz are made possible when coupled with the 490 Series
and the 2755/2755P spectrum analyzer.
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Television

The Television Products Division continues meeting the
customer’s needs for high performance and low-cost test,
measurement, and monitoring equipment. The 1720 Vector-
scope and 1730 Waveform Monitor offer more performance than
the products they replaced or the competitive products on the
market, and at a lower price. Also in the high performance/low
price arena is the TSG-170A Test Signal Generator and the
SPG-170A Sync Generator.

More and more television stations are broadcasting programs
with stereo audio. Helping them achieve and maintain audio
quality are the 751 BTSC Aural Modulation Monitor/Decoder,
the 760 Stereo Audio Monitor, and the AVC-20 Audio Vector
Converter.

Component technology continues impacting the television in-
dustry. Fulfilling the needs of this emerging technology are
three component products from Tektronix. The WFM-300 Com-
ponent Analog Waveform Monitor, with its innovative *‘Lightn-
ing" display, the TSG-300 Component Analog test signal
generator featuring the unique Bowtie gain and timing test
signal, and the 650HR C Component Picture Monitor.

Communication Network Analyzers

For 1988, Tektronix Communications Network Analyzers divi-
sion introduces a new line of metallic time domain reflec-
tometers (TDRs), a new local area network analyzer and fault
locator, and the world’s first auto-masking optical TDR.

The 1502B and 1503B metallic TDR cable testers offer improved
performance and ease of use, while retaining the versatility and
ruggedness for which Tektronix TDRs are renowned. Coupled
with lighter weight and lower price, these instruments provide
today’s most cost-effective means of testing cables from aircraft
cabling to underground communications cables.

The TMAS802 is a comprehensive LAN media analyzer. It quickly
and economically tests any IEEE 802 local area network, while
the network is in operation. In seconds, the TMS802 accurate-
ly evaluates the condition of the cable and monitors network
traffic load.

For determining splice locations and loss on singlemode fiber
optic cables, Tektronix’ new OF235A is unsurpassed. The
world’s first optical TDR with full automatic masking also
features dual switchable wavelengths, selectable pulse widths,
ease of use, and rugged portability.
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VM700 Video Measurement Set

NEW VM700

Video Measurement Set

* Automatic Monitoring

¢ User-Programmable Functions

* Digital Waveform
Monitor/Vectorscope

e Hard Copy Capability

The VM700 is a complete video monitor-
ing and measuring instrument which can
be used for automatic monitoring, as well
as for manual measurements. The user
can select a display of numeric values to
confirm the quality of the signal path, or
may select graphic displays for more
detailed analysis.

Automatic Video Measurement Set
The VM700 makes most standard tele-
video measurements automatically,
including those specified in RS-250B/
EIA-250C, NTC-7, and RS-170A. These
measurements can be compared with
user-defined limits and an alarm message
generated when these limits are violated.
New graphic displays are provided for
measurements such as signal-to-noise
ratio and group delay, enabling the user
to better understand (and improve) the
transmission path.

User-Programmable Functions

Any sequence of operations may be iden-
tified with a user-defined function. For
example, the measurements to be made
on a transmitter demodulator output
could be identified with a function
labeled DEMOD. A technician would
simply select this function to make all
measurements, including a print-out.

Digital Waveform Monitor/Vectorscope
For more detailed analysis of the
waveform, the actual signal may be
displayed and additional measurements
made manually.

In waveform mode, cursors are available
to aid in measuring time, frequency and
amplitude. These cursors allow a very
quick and precise location of the 10%,
50%, or 90% points on any transition.

The WAVEFORM DISPLAY can be ex-
panded around any point both vertically
and horizontally. Because the data is
digitized, the display remains bright at all
expansion factors. The axes automatically
expand with the waveform, so all units
are correct as displayed.

The VECTOR DISPLAY mode provides the
normal vectorscope display. The vectors
may be rotated or expanded, with the
rotation angle and gain values displayed
numerically on the screen.

Line Select can be used to quickly specify
any line for display or automatic
measurement.

Hard Copy

All information on the screen may be
printed on printers supporting Epson® or
Postscript® graphics via the standard
RS-232C interface. Automatic measure-
ment results can be printed on most
ASCII printers using the same interface.
Picture Mode

The signal source can be quickly verified
using the picture display, and any line
may be selected on the picture for view-
ing in the waveform or vector displays.

ORDERING INFORMATION

VM700 Video Measurement Set $14,000
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DP-100 Digital Video Probe

NEW DP-100

Digital Video Probe

¢ Convenient Analog Display of
Digital Television Signals

¢ Fully Buffered ECL/TTL Probe

* Up to 100 MS/s Data Rates

* Precision 10-Bit DAC

¢ Switchable Reconstruction Filter

¢ Adjustable Clock Phasing

¢ Adjustable Sync Timing

R R T

Tektronix
ELEV

TSG-27

A Simple New Tool

The DP-100 Digital Video Probe is a
simple, yet versatile, tool for evaluating
digital television equipment. You can tap
into a data bus, convert the signal to
analog, and display it on any scope or
waveform monitor, picture monitor or
vectorscope.

TTL/ECL Compatible Probe

The DP-100 uses a fully buffered active
logic probe to minimize loading of the cir-
cuit under test. This probe transfers data
to the DP-100's DAC. A separate clock
probe locks the DP-100 to your system
clock.

Digital to Analog Converter

The DP-100 incorporates a 10-bit, 100
MS/s precision DAC for compatibility with
a wide range of television equipment.
The DAC's stepped analog output may be
viewed directly or through a 5.5 MHz
reconstruction filter. Sin X/X correction
is optimized for 13.5 MS/s data rate.

System Clock

Propagation delays through signal proc-
essing circuitry pose no problem for the
DP-100. With its front-panel adjustable
clock phasing control, you can select the
optimal timing to latch data into the DAC.
The DP-100 clock processing operates
from 1 to 100 MHz, and you can mix logic
families to use an ECL clock with TTL
data.

Sync

The DP-100 inserts a blanking reference
level on the video output, making it com-
patible with clamping circuits in conven-
tional picture monitors and waveform
monitors. The DP-100 also provides a sync
pulse output to drive these monitors.
You can preset sync timing, or use the
front-panel sync timing controls for con-
tinuous cross-pulse displays.

ORDERING INFORMATION

DP-100 Digital Video Probe $2,965

Includes: P6460 data probe; P6454 clock

probe; instruction manual 070-6506-00.
OPTION

Option 01—Deletes the P6460 Data

and P6454 Clock probes $965

OPTIONAL ACCESSORY
TM 5000/TM 500 Mainframes—
See page 470.
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TSG-271 PAL Television Generator

NEW TSG-271

PAL TV Generator

* Precise 12-bit Digitally Derived Test
Signals

* SCH Phase Accuracy, Guaranteed
by Use of a Single DAC

¢ Conforms to EBU Statements D23
and D25

e Stable Internal Reference, Ideal for
Master Sync Operation

* Reliable Slave Operation Through
Use of Digital Genlock

* Separate Front-Panel Genlock and
Sync Timing Controls

Until now, your choices in PAL test signal
generators were limited. Now, with Tek’s
TSG-271 PAL Television Generator, you
can choose performance unmatched for
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the price. The TSG-271 features a unique
digital architecture and innovative
technology.

Test Signals

The TSG-271 uses digital signal generation
and a precision 12-bit DAC to insure test
signal accuracy and long term stability.
Digital generation of the composite PAL
signal, without analog modulators, allows
use of a single DAC to inherently match
chrominance and luminance timing. This
insures accurate SCH phasing.

Sync Generator with Digital Genlock

The TSG-271 sync generator’s stable
color standard and unique digital genlock
make it ideal for either master generator
or slave operation. All outputs are cor-
rectly SCH phased, even if the TSG-271
is locked to an improperly SCH phased

reference input. The digital genlock
calculates sync timing and subcarrier
phase to properly identify color framing
of the reference signal. The TSG-271
automatically senses composite video
reference input and, in the absence of a
reference input signal, automatically
switches to its own internal reference.
With its constant temperature oven, this
high stability crystal oscillator insures
long term frequency stability.

ORDERING INFORMATION

TSG-271 PAL Television Generator $4,500
OPTION

Option 01—Adds character 1D,

Audio Tone, and Tape Leader

Countdown +$635
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Tekironix  SPGI70A
NTSC SYNC GENERATOR

SPG-170A NTSC Sync Generator.

SPG'1 70A NTSC Sync Generator

 Digitally Generated RS-170A Black
Burst

¢ Digital Genlock

¢ High-Stability Subcarrier

¢ Flexible Pulse Outputs

* Pulse Timing Independent of Black

* Remote Control Timing Presets

* Remote Control ID Presets

e SMPTE Bars, ID, and Audio Tone
(Option 01)

TSG-170A
TSC TELEVISION GENERATOR

s \Tektromx

'NTSC GENERATORS AND

SYNCHRONOUS CHANGEOVER GENERATORS
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The SPG-170A sync generator offers all
the features expected in a sync generator,
plus the advantages of digital accuracy
and system flexibility. Ideal for either
master or slave generator operation, the
SPG-170A features stable RS-170A perfor-
mance and a rugged 1%-inch package.
The SPG-170A Option 01 provides even
more versatility by adding SMPTE bars
with programmable identification and
audio tone.

ORDERING INFORMATION

SPG-170A NTSC Sync Generator $3,300
OPTION

Option 01—SMPTE Bars with ID

and Audio Tone Output +51,000

TSG-170A NTSC Television Generator.

TSG-170A

NTSC Television Generator

e Simple, Effective Test Signal
Complement

* RS-170A Sync Pulse Generator With
Digital Genlock

e Separate Timing Controls for Sync
and Test Signals

* Separate SMPTE Bars Output With
Programmable ID (Option 01)

* Audio Tone Output (Option 01)

* Tape Leader Countdown

The Tektronix TSG-170A NTSC Television
Generator offers you the test signals you
need plus the advantages of master and
genlock sync capability. It provides true
10-bit digital signal accuracy with a full
complement of test signals and a stable
RS-170A sync generator.

Tektronix

ECO-170A
SYNCHRONDUS CHANGEOVER

The rugged, compact TSG-170A is de-
signed to support both operational and
maintenance requirements. The
TSG-170A Option 01 provides even more
versatility by adding a separate SMPTE
bar generator, programmable identifica-
tion, and audio tone output.

Features

e SMPTE Bars

* Convergence

® Pulse and Bar with Window
e Multiburst

¢ 5-Step Luminance Staircase
* Luminance Ramp

* Modulated Ramp

® Selectable 10% or 90% APL
* Bounce

¢ 10 and 100 IRE Flat Fields
* Red Field

e Multibars

e NTC7 Composite

e System Test Matrix

e Monitor Set-Up Matrix
® 5-MHz Line Sweep

® Multipulse

e DAC Calibration Signals

ORDERING INFORMATION

TSG-170A NTSC Television
Generator $4,995
OPTION

Option 01—Adds separate SMPTE

Bars output with 12 Character ID,

Audio Tone Output and Tape Leader
Countdown. +$1,000

ECO-170A Synchronous Changeover.

ECO-170A

Synchronous Changeover

¢ Automatic Sync Changeover

¢ Clean Electronic Switching

¢ Unique Fault-Detection System

* 8 Channels

¢ Manual Override

* Remote Control With Fault Indicators
* NTSC/PAL Systems Compatibility

The ECO-170A Synchronous Changeover
provides transparent, automatic selection
of sync sources. Front-panel controls
allow simple access to changeover func-
tions. A two-level front-panel lockout pro-
tects these controls in critical master sync
systems.

ORDERING INFORMATION
ECO-170A Synchronous Changeover$2,000
See TSG-300 Component Television Generator
on page 145.
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1410R Option 04 Test Signal Generator.

1410R/1411R/1412R

NTSC, PAL, and PAL-M Generators

* Five Test Signal Generators and
One Switcher

¢ Conforms to EIA Standard RS-170A
(1410R)

e 700 mV White Level on Field 1,
Line 7 (1411R)

* Sync to Subcarrier Phasing Main-
tained or Corrected

e Color Frame Reference Output

* Genlock to Composite Video

* Lock to External References

¢ Adjustable Blanking Widths

¢ Adjustable Sync Delays (H and V)

* Parallel Test Signal Outputs

Three different models are available. The
1410R is for NTSC applications, the 1411R
for PAL, and the 1412R for PAL-M
applications.

1910 NTSC Digital Generator/Inserter.

191 0 Digital Generator

* Four External VITS Inputs for Inser-
tion of Teletext, Closed Captioning,
Source 1D, etc.

* Nonvolatile Memory to Maintain
Selected VITS and Full Field Signal
Configuration After Power
Interruption

* Signal Stored in Replaceable
EPROM so Your 1910 Won’'t Become
Obsolete

* The Accuracy and Stability of an
All-Digital 10-Bit Sync and Signal
Generator (RS-170A)

* User-Friendly RS-232C Control Port
for Added Versatility

* New Signals (Eye Test Pattern, Special
Multipulse, Color Multipulse), New
Functions (VITS Sequence, Field Se-
quence and More)
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ORDERING INFORMATION

1410R NTSC PACKAGES
STANDARD CONFIGURATIONS

Option 03 Option 04
TSG2 Convergence X
TSG3 Linearity X
TSG5 Pulse and Bar
TSG6 Multiburst
TSG7 Color Bars X
TSP1 Switcher

1410R NTSC Mainframe and SPG2A $4,200
OPTIONS
Option 03*'—NTSC Package

X | X | X | X | X

Installed and Tested Together. + 53,460
Option 04*!'—NTSC Package
Installed and Tested Together. + 88,280

*1 Cannot be combined with any other option.

The 1910 Digital Generator is a state-of-
the-art test signal generator designed for
performance testing of NTSC video
systems and equipment. The 1910 is
especially suited where high accuracy
and stability are required. It is also a VITS
inserter (internal and external) with a full
complement of signals that allow testing
in studio, transmitter, production, or
research environments. Four external
VITS inputs permit insertion of signals
such as teletext, closed captioning, source
ID, and other similar sources. These four
inputs may be converted to four pulse
outputs for use in a production
environment.

External interfacing of the 1910 is con-
trolled by an internal microprocessor and
its nonvolatile memory. Test signals are
stored as 10-bit digital words and con-
verted to analog form by a 10-bit preci-
sion DAC (with deglitching to reduce dif-

1411R PAL PACKAGES
STANDARD CONFIGURATIONS

Option 03 Option 04

TSG11 Color Bars X X
TSG12 Convergence X

TSG13 Linearity X X
TSG15 Pulse and Bars X
TSG16 Multiburst X
TSP11 Switcher X

1411R PAL Mainframe and SPG12
OPTIONS
Option 03*'—PAL Package Installed
and Tested Together. +83,000
Option 04*'—PAL Package Installed
and Tested Together. + 87,500
*1 Cannot be combined with any other option.
PAL-M PACKAGES
1412R PAL-M Mainframe and SPG22,
TSG21 $7,415
Option 05—Adds TSG23/TSG25/
TSG26/TSP21 Installed.

$4,200

+ 88,795

For complete Television Product information,
request the Television Products catalog.

ferential gain and differential phase) to
ensure signal accuracy as well as long
term stability and repeatability.

Since all signals are stored in replaceable
EPROMs, changing needs and industry
standards will not cause obsolescence.

Control and versatility of the 1910 are
greatly enhanced by the use of its RS-232
control port. Most functions of the 1910
can be controlled, reconfigured and
saved, including VITS and full field signal
selection, matrix signal creation, se-
quences, and other features.

ORDERING INFORMATION

1910 Digital Generator $9,990
OPTION
Option 03—CBC Test Signals. NC

For complete Television Product information,
request the Television Products Catalog.



Tektronix  110-8 swonoe

118-AS Audio Synchronizer

11 O'S Video Synchronizer/TBC

* True 10-Bit Accuracy and Resolution

* Tracks Signals into the Noise

e Optional Four-Field Memory for the
Highest Picture Quality

* Adaptive Decoding—Minimizes
Picture Shifts While Preserving
Horizontal and Vertical Detail,
Provides Exceptionally High-Quality
Picture Freeze

¢ Adaptive Clamping—Minimizes
Streaking on Noisy Signals

* Digitally Precise RS-170A Sync and
Burst Insertion

* Passes the Vertical Interval

* Processing Amplifier

* Precalibrated Boards in Modular
Design

* Heterodyne Color Processing

¢ Auto VTR Signal Recognition

¢ Infinite Window Correction Range

The 110-S is a high-quality, 10-bit, 4X fsc
video synchronizer. The 10 bit architec-
ture, adaptive decoding, and adaptive
clamping combine to provide a syn-
chronizer that performs well on noisy
signals, minimizes horizontal picture
shifts, and is virtually transparent to the
processed signal.

10-Bit Precision

A Tektronix-designed 10-bit digitizer and
a sampling rate of four times the subcar-
rier frequency result in negligible quan-
tizing errors, low differential gain and
phase, and a flat frequency response.
Compared to 8-bit synchronizers, the
110-S has four times the accuracy and
resolution. The resulting transparency to
the video signal allows cascading of 110-S
synchronizers in the signal path with
minimum signal degradation.

Tracking Into Noise

When noise from a fading ENG
microwave feed or static interference
degrades the S/N ratio, the 110-S will con-
tinue to track the signal. If the original
sync and burst are clean, they may be
passed with the original signal. Noisy
sync and burst are replaced with precise,
digitally generated RS-170A sync and
burst. The 110-S can be configured to
track into the noise, freeze field, or go to
black upon loss of the incoming signal. As
noise increases, an adaptive clamp slows
down to prevent horizontal streaking
while still responding quickly to hot
switches.

The 110-S TBC option adds time-base cor-
rection for heterodyne color VTRs to the
110-S Synchronizer.

ORDERING INFORMATION

110-S Video Synchronizer $14,975
OPTIONS

Option 10—Four-Field Memory

Adaptive Decoder. +51,500

Option 20—Adds time-base

correction for heterodyne

color VTRs +82,000

110-RC Remote Control Unit $500

For complete Television Product information,
request the Television Products Catalog.

VIDEO/AUDIO
SYNCHRONIZERS

118"AS Audio Synchronizer

e Automatic or Manual Control of
Audio to Video Timing

e Simple One-Wire Interface to 110-S
Video Synchronizer

¢ Expandable to Three Channels for
Stereo and Auxiliary Channel

* Compensates for up to Ten Fields of
Video Delay
93.75-kHz Sampling Provides Ac-
curate Stereo Phasing and Flat Fre-
quency Response
18-Bit Floating-Point Code for Wide
Dynamic Range

¢ Built-In Diagnostics and Easy
Module Access for Service

The Tektronix 118-AS Audio Synchronizer
provides automatic and/or manual control
of audio delay to maintain proper audio
to video timing. With 18-bit floating point
code and 93.75 kHz sampling, the
Tektronix 118-AS brings to audio syn-
chronization the same high standards
established for video synchronization by
the Tektronix 110-S.

The 118-AS Audio Synchronizer automati-
cally tracks the 110-S Video Synchronizer
using a simple one-wire digital interface.
The 118-F02 video interface board allows
the 118-AS to automatically track the
delay of other video equipment. Addi-
tional fixed audio delay may be added
manually to compensate for audio to
video timing errors present on an incom-
ing signal.

The standard 118-AS is a single-channel
audio synchronizer, which may be ex-
panded to two or three channels for
stereo or second-language applications.

ORDERING INFORMATION

118-AS Single-Channel Audio
Synchronizer with 118-F02

Video Interface $5,500
118-F01 Audio Channel Kit

(adds one channel) $1,000
118-F02 Video Interface Kit $1,400
118-RC Remote Control Unit $850

For complete Television Product information,
request the Television Products Catalog.
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1434 Video Noise Generator

1434 Video Noise Generator

e Calibrated Noise Levels

* White Noise

* Impulse Noise With Selectable
Polarity, and Variable Width and
Density

* Hum—50 Hz or 60 Hz

* 5-kHz Sine Wave

* Noise Gating

e Calibrated Video Gain and
Attenuation

* Works With NTSC, PAL, PAL-M, and
SECAM

ORDERING INFORMATION

1434 Video Noise Generator $5,500

Test Signal Generators

1440 Automatic Video Corrector

¢ Maintains Consistent High-Quality
Color Pictures

¢ Automates Transmitter Modulation
Level Control

* Maintains Correct Sync-To-Video
Ratios During Line-Voltage
Fluctuations

¢ Automatic VIRS Referenced Correc-
tion of:
Overall Video Signal Amplitude,
Chrominance to Luminance Gain
Ratio, Black Level, Chrominance
Phase, Burst Gain, Sync Gain

1430 Random Noise Measuring Set

e Conforms to CCIR Recommendation
568

* In-Service Testing

¢ Qut-of-Service Testing

* Program Material Protected by
Fail-Safe Provisions

* 525/60 or 625/50 Standards

ORDERING INFORMATION

1430 Random Noise Measuring
Set (525/60) $4,115
Option 01—Random Noise
Measuring Set (625/50)
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ORDERING INFORMATION

1440 NTSC Automatic Video

Corrector $6,325

OPTIONAL ACCESSORIES
Remote Control Unit for 1440—
Includes two connectors.
Order 015-0240-00
Remote Monitor Unit for 1440—
Includes one connector.
Order 015-0239-00
Six Foot Extender Cable—With
connectors for use between the
1440 and Remote Control Unit or
Remote Monitor Unit.
Order 012-0131-00
Three Foot Extender Cable—
With connectors for use between
the 1440 chassis and the rear
rackmounting section.
Order 012-0637-00 $410

For complete Television Product Information,
request the Television Products Catalog.

$1,020

$1,080

$405

*1 Contact your local sales office.

R148/R148-M

Test Signal Generators

¢ Insertion Test Signals (EBU, CCIR
Recommendation 473-2, Annex 1)

e Full-Field Test Signals
(CCIR Recommendation 567)

¢ Easily Reprogrammable

» Safe In-Service ITS Insertion
(EBU Specifications)

* Noise Measurement

* APL Bounce Signal

* Source Identification Code

¢ Operates With Sound In Syncs

* Locks With Mixed Sync (EBU
Homologation Specifications for ITS
Generators) Subcarrier, PAL Pulse,
Burst Flag, Comp Sync

ORDERING INFORMATION

R148 PAL Test Signal Generator $5,540
R148-M PAL-M Test Signal Generator$8,700

OPTIONAL ACCESSORIES
External filters are required with the 148
Generator when making noise measurements.
Low Pass 6.0 MHz 625/50—

Order 015-0220-00

Noise Weighting 5.0 MHz 625/50—
Order 015-0215-00.

Low Pass 4.2 MHz 525/60—

Order 015-0212-00

Noise Weighting 4.2 MHz 525/60—
Order 015-0214-00 $100
CCIR recommendation 568 provides for
measuring signal-to-weighted random noise on
all international transmissions (both 525/60
and 625/50) with a 5.0 MHz low pass filter and
a unified noise weighting filter.

Low Pass 5.0 MHz—

Order 015-0213-00

Unified Noise Weighting Network—
Order 015-0283-00 $85
Rackmount to Cabinet Conversion
Kit—Order 040-0573-00*!

$130

$100

$155

5150



COMPONENT TELEVISION
PRODUCTS

TSG-300 Component Television Generaltor.

TSG-300

Component Television Generator

¢ Multiple Formats and Standards:
Y,BY, RY (Y,P,,P,; SMPTE/EBU);
GBR; Betacam® ; MIl; 525/60 and
625/50

* 10-Bit Digital Signal Generation

* New Test Signals for Component
Video: Bowtie; Coring; Valid Ramp;
Shallow ramp

¢ User Configurable Controls

* Digital Genlock

WFM-300 Component Television Waveform
Monitor with Vector Display.

WFM-300

Component Television Waveform Monitor

e Lightning Display

¢ Parade and Waveform Overlay
Display

* Vector Display

* Bowtie Timing Display

¢ Color-Gamut Limit Indication

¢ Linearity Measurements

* Y,P,,P; Y,BY,RY; G,B,R; Y,Q,l Input
Options

¢ Electronic Graticule

* 625/50 and 525/60 Selectable

* GBR Picture Monitor Output

The versatile WFM-300 Component
Television Waveform Monitor provides a
comprehensive set of signal monitoring
capabilities designed specifically for the

From news gathering to post-production,
component television is providing new
levels of image quality and operational
flexibility. While component television
solves many problems inherent in com-
posite NTSC and PAL, it brings with it a
new set of concerns. The TSG-300 Com-
ponent Television Generator provides in-
novative solutions to the measurement
problems encountered in component
television systems.

component television environment. New
component-based television equipment
produces signals quite different from the
composite television signals, and the
WFM-300 provides new monitoring capa-
bilities to meet this challenge. An in-
novative new Lightning display provides
amplitude and timing information for all
three channels simultaneously, allowing
the operator to set up equipment ac-
curately and efficiently. The traditional
parade display of three signals provides
side-by-side comparison of all signals. In
addition, any combination of the three
signals can be overlaid for accurate com-
parisons. Both horizontal and vertical
magnification can be applied for detailed
inspection of the signal being observed.

A vector display of the color difference
signals provides the traditional color-bar
vector display. The Bow-tie timing test
signal from the TSG-300 component
television test signal generator allows
precise timing of three-wire component
television systems. This signal utilizes a
channel 1 minus channel 2 and 3 mode
to provide a side-by-side differential com-
parison (1-2, 1-3) of all three channels.
The WFM-300 has full-frame line select,
with alphanumeric readout. Any one or
two lines of the entire frame can be
selected and displayed, or the same line(s)
in both fields can be viewed at one time.

ORDERING INFORMATION

TSG-300 Component Television

Generator $8,850

See 650HR-C Series Component/Composite Pic-
ture Monitors on page 154.

For complete Television product information,
request the Television Products Catalog.

An intensified zone in the two-field
sweep indicates the location of the line
selection. In addition, any successive 15
lines can be overlaid.

The input signal can be color difference
or GBR, with optional accommodation for
several color difference formats. All of
these signal types are converted to GBR
for a dedicated picture monitor output.
The valid GBR gamut limit is monitored
to make sure the operator is warned if a
combination of signals is not valid. The
WFM-300 can be configured for either
525/60 and 625/50 signal standards.

ORDERING INFORMATION

These instruments are configured for rack-
mounting and are shipped without cases or
covers. Order appropriate optional accessories
on next page to configure for rack, bench, or
portable use. The WFM-300 is a UL recogniz-
ed component and meets the requirements for
listing when used in the appropriate enclosure.
WFM-300 Component Television Wave-

form Monitor (525/60 operation) $4,900

OPTIONS

Option 01—For 625/50 operation. NC
Option 10—For Betacam transcoder. + $120
Option 12—For YQI transcoder. +8120
Option 14—for MII transcoder. +$120

See 650HR-C Series Component/Composite Pic-
ture Monitors on page 154.
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SPECTRUM
\ MONITOR
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1705 Spectrum Monitor

NEW 1705 Spectrum Monitor

* Designed for Satellite News
Gathering

* Easy, Reliable Operation

¢ Cost Effective

* On-Screen Frequency Readout

* On-Screen Setup Menu

* L-band and 70 MHz IF Inputs

¢ Resolution Switchable to 10 or
300 kHz

* Span Range and Video Filter
Selection

e Center Frequency Control

¢ Bright Clear Display

* DC Operation Available

The Tektronix 1705 Spectrum Monitor is
a special purpose radio frequency moni-
tor designed for rapid response television
satellite news gathering applications.
Using the 1705, an operator can identify
the spectral pattern of a particular
satellite and transponder to determine
which video, audio, and SCPC carriers are
present. It assists in the accurate adjust-
ment of azimuth, elevation and polariza-
tion of the downlink/uplink antenna. It
also provides a display of satellite and
locally generated signals.

Dual Band Operation

The 1705 features front panel selectable
inputs for L-band (900-1450 MHz)
monitoring of television downlink signals
from a low noise block converter (LNB)
located at receive antenna, and 70 MHz
band (45-100 MHz) monitoring of the
television uplink exciter or other IF
signals. Input frequency is displayed on-
screen in both L-band and 70 MHz modes,
and the L-band readout may be recon-
figured to display a satellite frequency in
the range of 0.9-20.0 GHz. A dc output
is provided to power the low noise block
converter.
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1710B Waveform
Display

171 0 B Series Waveform Monitors

Monitor—Dual Filter

* Cost Effective

e Easy Operation

¢ Burst Phase Indicator

¢ Dual-Filter Display

¢ Half-Rack Width

¢ Bright CRT Display

¢ Internal Graticule

¢ Light Weight

* Low Power Consumption

* Portable DC Power and Battery
Available

* Available in NTSC and PAL
Standards

The 1710B Series waveform monitors pro-
vide all of the commonly used display
modes. In addition, the 1710B Series adds
relative burst phase indication and dual-
filter display. All this capability in a cost-
effective package for the user who wants
high quality at a low price. These
monitors are mechanically compatible
and retrofit into an existing system that
uses half-rack width, 5%-inch waveform
monitors.

PHYSICAL CHARACTERISTICS

Dimensions mm in.
Width 133 5.2
Height 214 8.4
Depth 429 16.9
Weight = kg Ib
Net 3.6 8.0

1700
_ SERIES

ORDERING INFORMATION

These instruments are configured for rack
mounting and are shipped without cases or
covers. Order appropriate optional accessories
to configure for rack, bench or portable use.

1705 Spectrum Monitor $3,850

1700F10 DC Power Converter Kit $200

1700F02 Portable Cabinet and

BP1 Battery Pack $85

1710B Waveform Monitor

(NTSC System Applications) $1,745

1711B Waveform Monitor

(PAL System Applications) $1,745
OPTIONAL ACCESSORIES

Cabinets—

(Plain) Order 1700F00 $60

(Portable) Order 1700F02 $85

Side-By-Side Rack Mount—For
mounting two half-rack instruments
in a standard 19-inch rack.

Order 1700F05 $180
Blank Panel Adapter—For the

side-by-side rack mount.

Order 1700F06 S60
Viewing Hood—For high

ambient light environments,

Order 016-0475-00 $10
Cameras—

(Regular) C-5C Option 02. $465
(Automatic) C-7 Option 03. $565
Battery Pack—Requires 1700F02

case, 1700F10 dc operation kit, and

battery charger. Order BP1 $600
DC Operation Kit—I12 V dc.

Order 1700F10 $200

For complete Television Product information,
request the Television Products Catalog.



1720 Vectorscope—Vector and Stereo Audio Dual Display Mode.

1720/1730

¢ Performance and Economy

* Complete Line Select

¢ Simultaneous Channel A and B
Display

* Dual-Filter Display

* One-Button Front-Panel Recall

¢ Differential Phase and Gain
Measurement

* Stereo Audio Phase Measurement

* RGB/YRGB Display Capability

* Vector Center-Dot Clamping

¢ Parallax-Free Internal Graticules

¢ Portable DC Power and Battery
Available

* Remote Control Capability

¢ Available in NTSC, PAL, Dual PAL/
NTSC, and PAL-M Standards

The 1730 Series Waveform Monitors and
1720 Series Vectorscopes provide a new
dimension in television signal monitoring
for both NTSC and PAL applications.
These versatile instruments are
lightweight, half-rack width, and have
bright CRTs for comprehensive video
signal monitoring. Both instruments ex-
ceed normal monitoring capabilities.
Their unique features make them even
more powerful when operated in tandem.
fach monitor has its own advanced
feature set and the proven 1700 Series
family performance to provide more
monitor for the money. These monitors do
the job faster, better, and easier at a low
price.

Complete Line Select

The 1730 Series Waveform Monitor has
full-frame line select, with alphanumeric
readout, that can be tracked by the 1720
Series Vectorscope when in Auxiliary
mode. Any one or two lines of the entire
frame can be selected and displayed, or
the same line(s) in both fields can be
viewed at one time. An intensified zone
in the two-field sweep and on the picture-
monitor output signal indicates the loca-
tion of the line selection. In addition, any
successive 15 lines can be overlaid for
camera and VTR adjustments.
Simultaneous Channel A and B Display
These instruments have state-of-the-art
microprocessor front-panel control. They
are operator-friendly and provide
features in half-rack waveform monitors
or vectorscopes. Both the 1730 Series
Waveform Monitor and the 1720 Series
Vectorscope have dual-channel display
capability, allowing both input
channels to be displayed on the CRT
simultaneously.

Dual-Filter Display

The 1730 (NTSC) and the 1731 (PAL)
Waveform Monitors include dual filter
display, which provides low-pass and flat
information in the same display. The
2-Field and 2-Line Display Modes have
the Low-Pass Filter applied to the left half
of the trace. In the 1-Line Mode, the two
signals are overlaid. These filter modes
can also be used independently. Both ver-
sions of the 1730 Series have chroma
filters centered around the subcarrier
frequency.

VECTORSC

\AA\JCCADA N
WAVEFORM MC

One-Button Front-Panel Recall

Once the front panel has been set up in
a frequently used mode, the configura-
tion can be stored for later one-button
recall. In addition, when the 1720 is used
in tandem with the 1730, it will respond
to this Store/Recall operation. Up to four
operator-selected front-panel configura-
tions can be stored from the front panel.
Four other front-panel configurations are
factory-programmed settings and are ac-
cessible from the Remote Control
interface.

Differential Phase and Gain
Measurements

The 1720 Series Vectorscope graticule has
scales for measuring Differential Phase
and Gain. The Differential Phase scale
has markings at 2° intervals. The Dif-
ferential Gain scale has markings at 5%
intervals. For even greater precision, the
1720 and 1730 Series can be coupled for
using the field or line sweep on the 1730
Series Waveform Monitor. The Waveform
Chroma filter can be used for differential
gain measurements.

Stereo Audio Phase Measurements
Balanced inputs for the XY mode are
available on the 1720 Series Vectorscope
through a separate input connector. This
mode is particularly useful for evaluation
of stereo audio using a special XY
graticule scale for both amplitude and
phase measurements. X-Y measurements
can be displayed individually or in com-
bination with a vector display. This input
can also be used for other applications
where X-Y monitoring is useful.
RGB-YRGB

The Waveform Monitor can display RGB
or YRGB staircase. The RGB/YRGB stair-
case input is through a rear-panel
connector.

Vector Center-Dot Clamping

These vectorscopes employ center-dot
clamping in Vector mode for easy detec-
tion of residual subcarrier on the signal.
In addition, with no signal present, the
center dot automatically dims, prolong-
ing the CRT life.

Parallax-Free Internal Graticules

Both instruments utilize post-accelerated,
mesh-type CRTs equipped with internal
graticules to provide parallax-free
displays. Variable, evenly illuminated
scales, along with molded bezels, make
waveform photography simple.
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T E VECTORSCOPES/
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1730 Waveform Monitor—Simultaneous Channel A and B Display.

Portable DC Power

In addition to being ideal for camera con-
trol units and video tape recorders, these
instruments can be equipped with
cabinet and field upgrades allowing them
to operate from a 12 V dc source for port-
able operation. They can be used with the
Tektronix BP1 or other 12 V supply.
Coupling this dc operation with their light
weight (about 9 pounds, including
cabinet), low power consumption, and
compact size makes these instruments
well suited for use on a portable produc-
tion cart.

Remote Control

Internal front-panel presets, RGB/YRGB
enable, along with front-panel recall
setup can be accessed through the Wave-
form Monitor Remote connector.
Available in NTSC, PAL, and PAL-M
Both the 1730 Series and the 1720 Series
are available in either NTSC or PAL ver-
sions. The 1721 Vectorscope and the 1731
Waveform Monitor are the PAL versions.
The 1735 Waveform Monitor provides
PAL/NTSC Dual Standard Monitoring.
PAL-M instruments are available as a
modified product.

A modified version of the 1730 Waveform
Monitor is available for high definition
television applications.
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ORDERING INFORMATION
These instruments are configured for rack
mounting and are shipped without cases or
covers. Order appropriate optional accessories
to configure for rack, bench, or portable use.
The 1720, 1721, 1730, 1731, and 1735 are UL-
recognized components and meet the re-
quirements for listing when used in the ap-
propriate enclosure.

1720 Vectorscope

(NTSC System Applications) $2,250
1721 Vectorscope

(PAL System Applications) $2,250
1730 Waveform Monitor

(NTSC System Applications) $2,250
1731 Waveform Monitor

(PAL System Applications) $2,250
1735 Waveform Monitor

(PAL/NTSC Dual Standard

Applications) $2,450
PAL-M instruments are available as a modified
product.

Portable DC Powered Applications 17XX
(from above) plus 1700F10 DC Power Converter
Kit, 1700F02 Portable Cabinet and BP1 Battery
Pack. Battery charger not included.

1700

SERIES

OPTIONAL ACCESSORIES
Cabinets—
(Plain) Order 1700F00
(Portable) Order 1700F02
Side-By-Side Rack Mount—For
mounting two half-rack instruments
in a standard 19-inch rack.
Order 1700F05
Blank Panel Adapter—For the
side-by-side rack mount.
Order 1700F06
Viewing Hood—For high
ambient light environments.
Order 016-0475-00
Cameras—
(Regular) C-5C Option 02.
(Automatic) C-7 Option 03.
Battery Pack—Requires 1700F02
case, 1700F10 dc operation kit and
battery charger. Order BP1
DC Operation Kit—12 V dc.
Order 1700F10

$60

S$85

$180

$60

$10

5465

5565

5600

$200

For complete Television Product information,
request the Television Products Catalog.



1700

SERIES

1740 Waveform/Vector Monitors with optional
carrying case and battery pack.

1740 Series Waveform/Vector Monitors

¢ Two Instruments in One

¢ Optional DC Power Capability

* Bright CRT Display

* RY (V Axis) Mode

¢ VITS Monitoring

* RGB/YRGB Display Capability

* Remote Control Capability

* Available in NTSC, PAL, and PAL-M

1750 Waveform/Vector Monitor—Dual Filter/
Simultaneous Display.

1750 Series Waveform/Vector Monitors

¢ SCH Phase Monitoring and
Measurement

* RY (V Axis) Mode

* RGB/YRGB Mode

* Remote Control Capability

The 1750 Series offers comprehensive
monitoring and measurement of televi-
sion signals, including SCH phase and

The 1740 Series provides all the basic
waveform monitoring and vectorscope
functions in a single, compact package. In
addition, the 1740 Series adds dc power
operation (optionally), single-line vertical
interval display which is internally
preset, an RY sweep mode for differen-
tial phase measurements, and remote
control of waveform/vector mode and
most of the front-panel sweep and
vertical-amplifier response functions.

The 1740-Series monitors are half-rack
width. They are intended for use where
space, power consumption and/or por-
tability are prime considerations and
where simultaneous waveform and vec-
tor displays are not required.

Typical applications include video signal
monitoring in VTR bridges, camera con-
trol units, production switcher consoles,
and in field production units.

ORDERING INFORMATION

These instruments are configured for rack-
mounting and are shipped without case or
handles. Order appropriate options or optional
accessories to configure for bench or portable
use. Option 06 is recommended.
1740 Option 01 Waveform/Vector

Monitor (NTSC Applications) $3,970

color framing, in one compact unit. While
similar in appearance to other 1700 Series
instruments, the 1750 has enhanced per-
formance in each of its operating modes.

The unique SCH phase display presents
horizontal sync timing relative to
reference subcarrier (burst) for verifica-
tion of signal format and color framing.
This mode enables easy analysis and
monitoring of these important character-
istics of the television signal; a task which
previously required complex techniques,
highly skilled operators, and/or additional
instrumentation. The 1750’s SCH phase
and color frame displays are derived from
the standard composite signals. No extra
pulses or added signal details are
required.

The 1750’s SCH capability makes it par-
ticularly valuable in production and
editing environments where maintenance
of SCH phase and color frame are critical
considerations. Applications include VTR
bridges, camera control units, switcher

WAVEFORM/
VECTOR MONITORS

1741 Option 01 Waveform/Vector

Monitor (PAL Applications) $3,970

1742 Option 01 Waveform/Vector

Monitor (PAL-M Applications) $4,370

OPTIONS

Option 06—Composite internal

graticule, waveform and vector. + 830

Option 07—Adds dc power oper-

ation capability, must be installed

during manufacture. + 860

Option 11—Portable carrying case,

dc power operation, and a BP1

Battery Pack. Battery charger not

included. + 5650
OPTIONAL ACCESSORIES

Cabinets—

(Plain) Order 1700FO0 $60

(Portable) Order 1700F02 $85

Side-by-Side Rack Adapter—For
mounting two half-rack instruments
in a standard 19 inch rack.

Order 1700F05 $180
Blank Panel Adapter—For one half

of the side-by-side rackmount.

Order 1700F06 $60
Viewing Hood—For high ambient

light environments.

Order 016-0475-00 $10
Cameras—C-5C Option 02 $465
or standard C-4 $375
Battery Pack—Order BP1 $600

For complete Television product information,
request the Television Products Catalog.

consoles, master control, mobile and field
production units, and maintenance oper-
ations supporting any of these areas.
The 1750’s half-rack package allows easy
installation in environments where space
and power requirements are important
considerations. The 1750 is mechanical-
ly compatible with other 1700 Series
Tektronix instruments.

ORDERING INFORMATION
These instruments are configured for rack-
mounting and are shipped without cases or
covers. Order appropriate optional accessories
above to configure for rack, bench or portable
use.

1750 Waveform/Vector Monitor

(NTSC Applications) $6,050
1751 Waveform/Vector Monitor
(PAL Applications) $6,050

For complete Television product information,
request the Television Products Catalog.
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VECTORSCOPES/

TEK

WAVEFORM MONITORS

1485R Option 01 PAL/NTSC Dual Standard
Waveform Monitor (Rackmount).

1480 Series Waveform Monitors

* Bright CRT Especially Suitable for
Vertical Interval Testing

¢ Advanced Measurement Modes

* Amplitude Measurement Accuracy
Approaching 0.2%

* Digital Selection of Line and Field

¢ Probe Input Option

¢ 15-Line Display for VTR
Applications

Full feature capability for demanding
video measurements in a range of
applications

The 1480 Series was designed to meet the
monitoring needs of CCU, VTR, control
room, transmission facilities, transmitter
and special systems with optimum ac-
curacy, precision and performance. It
features a variety of advanced measure-
ment modes, amplitude measurement ac-
curacy approaching 0.2%, and an excep-
tionally bright CRT that's especially
suitable for vertical interval testing. . .
bright enough for one vertical interval
test signal selected out of four fields to
be seen with ease even in a well lit area.

R520A NTSC Vectorscope.

R 5 2 OA Series Vectorscopes

e Luminance Amplitude

e Chrominance Amplitude and Phase

* Precision Differential Gain and
Phase

Outstanding accuracy and versatility

in a video measurement vectorscope

The 520A Series offers advanced capabili-
ty that enables measurements of the
chrominance signal and distortions
thereof to be made with a high degree of
precision. It effectively complements the
1480 Series in applications requiring
highly accurate measurements of
luminance amplitude, chrominance
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Digital selection of line and field assures
positive identification of displayed
information.

In addition to a 0.2% amplitude standard,
the 1480 Series provides superior resolv-
ing power through calibrated five-times
expansion of the vertical display, plus off-
set comparison and fine CRT spot size for
making highly accurate amplitude
measurements.

A unique overlay mode makes it possible
to superimpose portions of waveform
displays for exact, side-by-side com-
parison of levels.

A noise measurement Kit is available for
factory or field installation in rack moun-
ting instruments only.

Among many additional features are a
probe input option, AFC sweep synchro-
nization, selectable filters, and 15-line
display for VTR applications.

The 1480 Series is available in NTSC, PAL,
PAL-M and NTSC/PAL Dual Standard
versions.

Side by side (1480C) or rackmounting
(1480R) configurations are available.

PHYSICAL CHARACTERISTICS

1480C 1480R
Dimensions mm in. mm in.
Width 216 85 482 19.0
Height 210 83 133 53
Depth 430 16.9 457 180
Weight = kg Ib kg Ib
Net 98 215 112 246
Shipping 241 531 241 531

amplitude and phase, differential gain,
differential phase, and other distortions.
The 520A Series provides polar coor-
dinate displays with which to easily
detect errors in color encoding, videotape
recording and playback, or transmission
processes that interfere with phase
and/or amplitude relationships and lead
to color errors in a television picture.
Large phase shifts can be read from the
parallax-free vector graticule, and a preci-
sion calibrated phase shifter is provided
for measuring small phase shifts.

Differential gain and differential phase
measurements can be made with ac-
curacy to better than 1% or 1° Using a
trace overlay provides excellent resolu-
tion for measuring very small phase
errors.

Other features include a voltage step-up
termination option, VITS observation
from front panel selected lines and dual
vector display.

ORDERING INFORMATION

1480C NTSC Waveform Monitor $6,300
1480R NTSC Waveform Monitor $6,300
1481C PAL Waveform Monitor*! $6,300
1481R PAL Waveform Monitor*! $6,300
1482R PAL-M Waveform Monitor $6,790

1485C PAL/NTSC Dual Standard
Waveform Monitor*! $6,
1485R PAL/NTSC Dual Standard

500

Waveform Monitor*! $6,500
OPTIONS

Option 01—1 MQ, 20 pF Probe

Input (not available with Option 06,

probe not included). + 35300

Suggested Probe: P6108A 10X,

2 m Probe; or 3 m Opt.03

Option 06—(1480R only) 124 Q

WECO Style Inputs. + 82,
Option 07—Slow Sweep*?

(Option 07 performance included

with Option 06. Do not order with

Option 06). +5$510
Option 08—(1481C, 1481R, 1485C

and 1485R only) SECAM Field
Identification. + 8315
1480F30 Noise Measurement Kit

1480R, 1481R, 1482R, 1485R only. $600

*1 1481C/R, 1485C/R meets European Broad-
cast Union Tech. 3221-E, Guiding Principles
Jfor design of Television Waveform Monitors.

*2 Option 07 satisfies EBA Tech 3321-E § 3.2.2.

The 520A Series is available in NTSC, PAL
and PAL-M versions.

PHYSICAL CHARACTERISTICS

Dimensions mm in.

Width 483 19.0
Height 178 7.0
Depth 483 19.8
Weight = kg Ib

Net 15.0 33.0
Shipping 27.7 61.0

ORDERING INFORMATION

R520A NTSC Vectorscope $8,525
R521A PAL Vectorscope $8,525
R522A PAL-M Vectorscope $9,540

For complete Television product information,
request the Television Products Catalog.



751 BTSC Aural Modulation Monitor/Decoder.

751

BTSC Aural Modulation Monitor/Decoder

* Precision Modulation Monitor for
Entire BTSC Sound Channel

¢ Simultaneously Displays All
Components Necessary to Assure
Modulation Remains Within Legal
Limits

* Bars Feature Peak Indicators With
Timed Peak Hold and Easily Set
Peak Limits

* Digital Readout Accompanies Each
Bar for Accurate Setups

* Alternate Display of Processed
Audio Levels for Left, Right, Sum,
Difference, SAP and PRO

¢ Electroluminescent Bar Graph
Display With Precisely Controlled
Dynamics

¢ Internal Auto-Calibrator Assures Ac-
curate Modulation Measurements

The 751 BTSC Aural Modulation
Monitor/Decoder provides accurate
modulation monitoring and measurement
of the BTSC encoded TV sound channel.

The 751 comes ready to monitor the en-
tire BTSC sound channel, including SAP
and PRO. Should the needs of your sta-
tion change, a simple key sequence on the
front panel can add or delete SAP or PRO
from the display.

BTSC AURAL

MODULATION MONITOR/DECODER

Two sets of parameters, peak modulation
and processed audio, can be alternately
displayed by a simple front panel
selection.

Bar graph and digital readout units of
measure can be changed from % of max-
imum to kHz deviation or dB with the
simple push of a button.

Also displayed are injection levels for
SAP, PRO, and Stereo Pilot, as well as the
level of Spurious Stereo Subcarrier.
Instantaneous peak values as well as
“held” peak values are displayed as
calibrated bars. Each bar is accompanied
by a digital readout that corresponds to
the ‘“held” peak value. The bar and
readout both indicate when an easily set
peak limit has been exceeded.
Processing is front-panel selected from
Expand, De-emphasis, and Flat. A
monitor output is provided on both the
front and rear panels for external
measurements of the Left and Right
stereo channels, SUM, DIFF, SAP, and
PRO. A switchable headphone output is
also located on the front panel.
Precisely decoded Left and Right stereo
channels, SAP, and PRO 600 Q balanced-
line outputs are provided on the rear
panel through XLR connectors.

Remote alarm contact closures for No
Pilot, Pilot/Sync Unlock and (stereo)
Phase/Inverted are provided on the rear
panel through a 9-pin D sub-miniature
connector. Alarm conditions are also in-
dicated on the display. H sync for measur-
ing Pilot Phase Lock is obtained via the
rear panel Composite Video loop-through
connector.

The 751 is a 178 mm (7 inch) high, full-
rack-width instrument that weighs ap-
proximately 13.5 kg (30 lb).

ORDERING INFORMATION

751 BTSC Aural Modulation

Monitor/Decoder $12,000

For complete Television product information,
request the Television Products Catalog.
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TEK

GRATICULE

INTENSITY

760 Stereo Audio Monitor.

760 Stereo Audio Monitor

STEREO AUDIO MONIT!
AUDIO VECTOR CONVERTER

e Graphic CRT Display of Stereo
Audio Signal

* AGC for Continuously Viewable
Pattern

* Bar Graph for Quick Setups and
Accurate Peak Indication

¢ Third Bar Indicates Monaural Levels
When Set to SUM

¢ Suitable for Phase and Amplitude
Measurements

AVC-20 Audio Vector Converter.

AVC"20 Audio Vector Converter

* For Any NTSC Vectorscope
* Balanced Line Level Inputs
* Time Code or Third Channel Input
- Field Locked for Time Code Phase
¢ User-Selectable Display Formats
- Lissajous Pattern with Calibrated
Amplitude

152

OR

With Tektronix’ 760 Stereo Audio Moni-
tor, the audio engineer can analyze a pat-
tern display of the stereo audio signal.
This display, along with a high-resolution
bar graph, provides accurate monitoring
and measurement capabilities. Used in
both operation and setup, the instrument
provides immediate feedback of the audio
signal for creative or technical correction.
With the appropriate test signals, the unit
can also be used for accurate phase and
amplitude measurements. On the CRT

- Lissajou Pattern and Sweep
Displays of Both Channels
* Time Versus Amplitude Sweep
Display
- Selectable Between All Three
Inputs
- Left Plus Right Sweep
* Low Power Consumption
* Cost Effective
* No Front-Panel Space Required
¢ Simple Remote Control

The AVC-20 provides stereo audio
monitoring capability when installed with
an NTSC vectorscope. Complete audio
monitoring can be added to VTR bridges,
master control consoles, and other loca-
tions requiring stereo audio monitoring
without modifying the vectorscope and
without using front-panel space. Stereo
phase, individual signal amplitudes, and
audio distortions can be observed by
simply using the B input to an existing
vectorscope. A third audio input channel
and a field-locked sweep are available for
monitoring time code or a second-
language program.

and adjacent bar graph, you can observe
amplitude information, stereo separation,
and phase correlation between the Left
and Right channels. Also of great impor-
tance, you can see monaural amplitudes
resulting from the stereo channels.

Your choice of automatic or manual gain
control provides flexible control of the
pattern size. With no input signal, the
display will dim to prolong CRT life.
Two calibrated bars are dedicated to the
Left and Right channels. The input to a
third bar is selectable from Sum, Difference
(both internally derived), and an Auxiliary
input on the rear panel. These bars give the
operator accurate level indicators featur-
ing a three-second ‘‘peak hold” that makes
level monitoring easier than ever.

The 760 is ideally suited for use in editing
suites, master control, transmission, and
any other locations where monitoring the
stereo audio signal is a must.

ORDERING INFORMATION

These instruments are configured for rack-
mounting and are shipped without cases or
covers. Order appropriate optional accessories
to configure for rack, bench or portable use.
The 760 is a UL recognized component and
meets the requirements for listing when used
in the appropriate enclosure.

760 Stereo Audio Monitor

Portable Dc Powered Applications
760 Stereo Audio Monitor plus 1700F10 Dc
Power Converter, 1700F02 Portable Cabinet,
and BP1 Battery Pack.

$1,990

The Tektronix AVC-20 is easy to operate,
install, and afford. It's an excellent choice
for stereo television facilities.

ORDERING INFORMATION

AVC-20 Audio Vector Converter $495

Live audio, left and right channels, time ver-
sus amplitude sweep display, and Lissajous
pattern (center) with correct stereo phase.



TELEVISION DEMODULATORS
VIDEO MEASUREMENT SET

The 1450-1 is compatible with System M Television Transmission, the 1450-2 is compatible
with System B/G, and the 1450-3 is compatible with System I.

1450-1/1450-2/
1450-3

Television Demodulators

* Measurement-Quality Performance
for Negligible Distortion

* Synchronous Detection Eliminates
Quadrature Distortion

* Envelope Detection for Accurately
Determined Differential Phase

* Surface Acoustic Wave Filter
Provides Precise Nyquist Slope;
Excellent Long and Short-Term
Stability

* Digital Readout of Input Power Level
for Easy, Accurate Field Strength
Readings

¢ Constant-Bandpass Characteristics
Over Wide Dynamic Range

* Any Single VHF or UHF Channel
Operation

¢ UHF and VHF Tunable Down
Converters

The 1450-1 (System M), 1450-2 (System
B/G) and 1450-3 (System I) demodulator
mainframes are combined with a
Tektronix Television Down Converter
(TDC) to provide an accurate link be-
tween your transmitter’s RF signals and
video baseband measuring equipment.
Unique components work together to
identify and eliminate any possible
demodulation distortion in reproduced
signal characteristics. You see a
transparent picture of your transmitter’s
performance and signal output.

ORDERING INFORMATION
SYSTEM M
1450-1 Television Demodulator

(Order one Vision IF option) $14,900
OPTIONS

Option 01—37 MHz Vision IF. NC

Option 02—38.9 MHz Vision IF. NC

Option 03—45.75 MHz Vision IF. NC

For demodulation of RF signals, one of the
following three down converters must be
plugged into the 1450-1 mainframe. Order
one Vision IF option and either Option 11
or Option 14.

TDC Fixed Channel Down Converter.
Stipulate channel number when

ordering. $4,100
TDC-1 Tunable Down Converter

VHF Band. $7,660
TDC-2 Tunable Down Converter

UHF Band. $7,660
Option 01—37 MHz Vision IF. NC
Option 02—38.9 MHz Vision IF. NC
Option 03—45.75 MHz Vision IF. NC
Option 11—System M Countries.* NC
Option 14—Japan and Okinawa. NC

FIELD UPGRADE KIT
For upgrading 1450-1 (S/N BO19999 and below)
to provide a wide band audio output suitable
for use with BTSC System multichannel sound
in the U.S. and with stereo sound in Japan.
1450F20—Field Upgrade Kit $2,150
* Except Japan and Okinawa.

ORDERING INFORMATION
SYSTEM B/G
1450-2 Television Demodulator
(Order both Option 02 and

Option 09) $13,145
OPTIONS

Option 02—38.9 MHz Vision IF. NC

Option 09— +90ns/170 ns Group

Delay. NC

For demodulation of RF signals, one of the
following three down converters must be
plugged into the 1450-2 mainframe. Order
both Option 02 and Option 12.

TDC Fixed Channel Down Converter.
Stipulate channel number when

ordering. $4,100
TDC-1 Tunable Down Converter

VHF Band. $7,660
TDC-2 Tunable Down Converter

UHF Band. $7,660
Option 02—38.9 MHz Vision IF. NC
Option 12—System B/G/I countries. NC

ORDERING INFORMATION
SYSTEM |
1450-3 Television Demodulator
(Order Option 02)
OPTION
Option 02—38.9 MHz Vision IF. NC

For demodulation of RF signals, one of the
following three down converters must be
plugged into the 1450-3 mainframe. Order
both Option 02 and Option 12.

TDC Fixed Channel Down Converter.
Stipulate channel number when

$13,145

ordering. $4,100
TDC-1 Tunable Down Converter

VHF Band. $7,660
TDC-2 Tunable Down Converter

UHF Band. $7,660
Option 02—38.9 MHz Vision IF. NC
Option 12—System B/G/I Countries. NC

ORDERING INFORMATION
SYSTEMS D AND K
1450 Series Television Demodulators and Down
Converters with modifications. Contact
Tektronix for quote.

For complete Television product information,
request the Television Products Catalog.
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COLOR
PICTURE MONITORS

TE

 650HR
SERIES

650HRA-C MONITOR

650HR-C Series Component/Composite Picture Monitor.

650 H R Series Color Picture Monitors

* High-Resolution Display Plus
Capability for Critical Signal
Analysis

* 0.25 mm Triad Pitch High-Resolution
Trinitron® CRT

* Variable Aperture Correction

* Precise Color Tracking Over Full
Signal Range

e Two Video Inputs With Differential
(A-B) Capability

* Video Inputs Isolated from Ground
for Hum Rejection

* NTSC, PAL, SECAM, and
Multistandard Versions Available

* Precise Decoders With Outputs to
Provide Vector Display on External
X, Y Monitor

* Patented Monochrome (White)
Display of Decoded Blue Signal for
Critical Analysis of Color Noise

The Tektronix 650HR Series color picture
monitors are designed for exacting ap-
plications where picture quality and
signal quality analysis are particularly
important.

Circuits in the Tektronix 650HR Series are
designed for color stability and consisten-
cy. Outputs are provided from the preci-
sion decoders and may be used to drive
an XY monitor for a vector display. The
regulated high-voltage supply is not af-
fected by extreme changes in APL even
when calibrated brightness, at peak
white, is set at 30 fL. Raster size is held
within 1%, while excellent clamping
maintains a stable black level with a 0%
to 100% range of APL.

In 650HR Series color monitors, you can
shift the picture either horizontally or
vertically, or both (pulse cross). This
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capability lets you monitor sync, burst,
blanking, vertical interval test, and
reference signals. Expansion of the ver-
tical scan is provided in the pulse cross
and vertical delay modes, so you can view
individual lines in the vertical blanking
interval.

The patented blue only mode feeds the
decoded blue video signal to the red,
green, and blue channels simultaneously.
This produces a monochrome display
with a high subjective sensitivity to
chroma noise, allowing better analysis of
video quality.

The chrominance channel may be
manually switched to either the mono-
chrome or color modes, or activated auto-
matically by the presence of burst.

The following special features are in-
cluded in the SECAM version: color se-
quencing from field identification signals
or line burst; reduced chrominance line
crawl; color sequence error indicator.

Versions of the 650HR are available for
certain combinations of NTSC, PAL,
SECAM and parallel components. (See
ordering information chart.)

The 650HR Series monitors can be used
in rack installations or separately in their
own cabinets. (See separate TV Division
catalog for detailed specification.)

PHYSICAL CHARACTERISTICS

Cabinet Rackmount
Dimensions mm in. mm in.
Width 426 16.8 483 19.0
Height 279 11.0 266 10.5
Depth 419 16.5 464*1 18.3*1
Weights kg Ib kg Ib
Net 227 500 235 520
Domestic
Shipping 285 650 304 67.0
Export
Shipping 363 800 372 820

* With handles.

65 0 H R'C Series Component/

Composite Input Picture Monitors

* Direct Analog Component Inputs

e SMPTE Parallel, Betacam™, Mil, M,
or GBR Formats

* Composite Decoding—NTSC or PAL

¢ Multistandard Capability

Tektronix’ 650HR monitors are now
available with direct analog component
inputs. The new ““C’" models are replac-
ing the previous 1" to provide input
capability for SMPTE Parallel,
Betacam™, MII, M, or GBR analog com-
ponent formats.

The RGB input circuitry has been re-
placed with a DIP switch programmable
component transcoder. Internal switches
program the 650HR-C’s transcoder for one
of the parallel analog component formats.
Front panel switching then selects either
the component or composite input for
display. This allows monitoring the
quality of your video before and after en-
coding to composite.

ORDERING INFORMATION

All 650HR Monitors are shipped with rack-mounting hardware.
Cabinet version hardware is also included.

Model Number NTSC PAL SECAM Component
650HR .

650HR-C . .
651HR .

651HR-C B .
652HR-1 M .
655HR-C . . .
656HR-1 . . .

* G, B, R format only.



PORTABLE FIBER OPTIC
CABLE TESTERS

OF235A/0OF152/
0F1 50 Fiber Optic Cable Testers

* Singlemode and Multimode
Environments

* 850 to 1550 nm

¢ LCD Readout

* Accurate, Repeatable Measurements

* Optional Chart Recorder, Optional
Recorder Output

* Digital Storage With Easy-To-View
Waveform and Noise Reduction

* Selectable Pulse Widths

* Rugged and Portable—Operates
From 12-Volt Vehicle System or
Battery Pack

NEW OF235A

Fiber Optic TDR
GPIB

|EEE-488

dard Codes and Formats.

The OF235 complies with IEEE Stan-
dard 488-1978, and with Tektronix Stan-

* Dual Wavelength

¢ Auto Masking

* 1300/1550 nm Switchable GPIB

¢ Three Loss-Measurement Modes

e Connectors Available: AT&T Biconic,
FC, NEC, Diamond 3.5, Diamond 2.5,
Radiall

¢ 0.25-dB/Div Vertical Scale

* 1-Meter Distance Resolution

OF152/0OF150

Fiber Optic TDR

* 1300 nm (OF152)
* 850 nm (OF150)
e Connectors Available: AT&T Biconic

ORDERING INFORMATION

OF235A Fiber Optic Time Domain

Reflectometer $28,500
OF152 Fiber Optic Time Domain
Reflectometer $17,500
OF150 Fiber Optic Time Domain
Reflectometer $13,500
OPTIONS
Option 01—XY1 Output Module. +$300
Option 04—Chart Recorder. +$1,050

Option 07—(0OF235A)

Delete 1550 nm. -59,000
Option 20—AT&T Biconic Connector. NC
Option 21—(0OF150) Diamond

3.5 Connector. NC
Option 22—(0F150, OF235A)
FC Connector. NC

Option 23—(0OF150) SMA Connector. NC
Option 23—(0OF235A) NEC Connector. NC
Option 24—(0OF235A) Diamond

2.5 Connector. NC
Option 25—(0OF235A) Radiall
Connector. NC
Option 26—(0OF150) ST Connector. NC
Option 27—(0OF150) Deutsch
Connector. NC

INTERNATIONAL POWER PLUG OPTIONS
Option Al—Universal Euro 220 V, 50 Hz
Option A2—UK 240 V, 50 Hz
Option A3—Australian 240 V, 50 Hz
Option A4—North American 240 V, 60 Hz
Option A5—Switzerland 220 V, 50 Hz

OPTIONAL ACCESSORIES
(OF235, OF152, OF150)

C-5C—Camera. $495
C-7—Camera. $595
Cases—(Transit) Order 016-0658-00. $795
(Soft) Order 016-0659-00. $130
Receptacle Connector, Optical—

Ten each. Order 013-0207-02. $450
Chart Paper—

(One Roll) Order 006-3618-00. $10
(25 Rolls) Order 006-3618-01. $230
(100 Rolls) Order 006-3618-02. $750
Accessory Kit—Deutsch Tools

and Plugs. Order 015-0474-00. $900
Sun Visor—Order 016-0653-00. $35
XY1 Output Module $350

Chart Recorder—Order 016-0506-07.51,150
Cable Assemblies—
(Diamond-to-AT&T Biconic)
Order 175-9708-00.
(Diamond-to-FC)

Order 175-9707-00.
(Diamond-to-Diamond)
Order 175-9695-00.

$600
$560
$600

ADDITIONAL INFORMATION
Brochures—

(OF150 Series) Order 22-W-5847.
(OF235A) Order 22-W-5987-2.

PORTABLE FIBER OPTIC CABLE TESTERS

Instrument Type Type Wavelength (nm) Fiber

OF235A OTDR 1300/1550 Singlemode
OF235A Option 07 QOTDR 1300 Singlemode
OF152 OTDR 1300 Multimode
OF150 OTDR 825/850 Multimode
OF192 Bandwidth Test Set 825/850/1300 Multimode
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TE K PORTABLE FIBER OPTIC
CABLE TESTERS

ORDERING INFORMATION

OF192 Fiber Optic Bandwidth
Test Set $32,000
Includes: Two ac power cords (161-0118-00);
two calibration jumper cables; AT&T connec-
tor (174-0043-00); Diamond connector
(174-0045-00); FC connector (174-0047-00);
operator handbook (070-5744-00).

OPTIONS
Option 05—850 nm TX Module. + $3,000
Option 06—825 nm TX Module. + 83,000
Option 07—1300 nm TX Module. + 87,500
Option 20—AT&T Biconic

Connector. NC
Option 21—Diamond Connector. NC
Option 22—FC Connector. NC

INTERNATIONAL POWER PLUG OPTIONS
Option Al—Universal Euro 220 V, 50 Hz.
Option A2—UK 240 V, 50 Hz.

Option A3—Australian 240 V, 50 Hz.
Option A4—North American 240 V, 60 Hz.
Option A5—Switzerland 220 V, 50 Hz.

O F1 92 Fiber Optic Bandwidth Test Set

The OF192 complies with IEEE Stan-
GPIB | qard 4881978, and with Tektronix Stan-
IEEE-488 | yard Codes and Formats.

* Frequency Range (Automatic)
1 to 1450 MHz

e Attenuation Measurement Accuracy
+1.5 dB

¢ Connectors: AT&T Biconic, FC,
Diamond

e Operating Temperature: 0 to +50°C

0T501/502/503 TRANSMITTERS

OT501/0T502/
OT503 Transmitters
OR501/0R502 Receivers

Electrical/Optical,

Optical/Electrical Converters

The 0OT501/502/503 Transmitters and
OR501/502 Receivers are designed to
transmit and receive signals across fiber.
The receivers can be used to convert most
instruments to optical instruments (e.g.,
the optical scope). The transmitters and
receivers are designed as a TM 500 plug-
in to be used in any TM 500 or TM 5000
mainframe. Diamond 3.5 mm connector
is standard.
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0T501 07502 0T503
Wavelength 825415 nm 850+10 nm 1300+25 nm
FWHM* <2 nm <4 nm
Output Power, DC +3 dBm 0 dBm
Mod Input 50 @
Mod Input  Max +20 dBm
Level: w/100% Mod <0 dBm
Mod Freq Response 0.08 to 1700 MHz 0.03 to 1500 MHz
Mod Flatness +1 dB (0.05 to 1000 MHz)

+2 dB (0.03 to 1700 MHz) +5dB (003 to 1500 MHz)
OR501/502 RECEIVERS
OR501 OR502
Wavelength 700 to 1500 nm
Photo Element Ge-APD
Max Linear Input -20 dBm +10 dBm
Frequency 0.03 to 1500 MHz+2 dB
Response 0.05 to 1000 MHz+1 dB
Noise Floor <-110 dBm/Hz
Output 50 Q —-15 dBm typical for —-12 dBm typical
—-20 dBm optical input -20 dBm optical input

Optical Attenuator N/A 2.5 dB/step (Norm) 375 dB (Max)

* Full width half maximum.

ORDERING INFORMATION

0T501 825 nm E/O Converter $5,900 OPTIONS

0T502 850 nm E/O Converter $5,900  Option 01—Diamond-to-SMA

0T503 1300 nm E/O Converter $9,500 Cable NC

OR501 O/E Converter 54,300  Option 20—AT&T Biconic

OR502 O/E Converter $6,500 Connector NC
Option 22—FC Connector NC




METALLIC CABLE
TESTERS

Tektronix Metallic Cable Testers:
Accurate Time Domain Reflectometry for Telephony, LAN,
On-Board System, Sensor Network, and CATV Applications

NEW 1502B/1503B

Metallic TDR Cable Testers

* Portable: Battery Power (Optional),
Self-Contained, Lightweight

* Meets Type lll, Class 3, Style A En-
vironmental Characteristic as
Prescribed by MIL-T-28800

¢ Versatile: Test Any Type Paired
Conductor and Coax Cable

* Easy to Use: Produces Results with
Minimal Operator Training

Time Domain Reflectometry (TDR)*1
The portable, rugged 1502B and 1503B
TDR Cable Testers are field maintenance
tools that are simple to operate and will
test any transmission cable under virtual-
ly any condition. These units use a tech-
nique called Time Domain Reflectometry
(TDR) to identify and locate cable faults.
The unit is connected to a line in the
cable and sends out an electrical pulse
that is reflected back to the unit by a fault
in the cable. Fault type is identified by the
shape of the display. The display is an
LCD where distance measurements may
be made using a cursor.

The 1502B tests coax and other cables in
aircraft, ships, radar sites, etc. The 1503B
tests long runs of coax or twisted pair
cables in telephone and other com-
munications applications.

*1' Also known as cable radar.

Both units are small and lightweight for
easy carrying and operating in tight
spaces. The optional battery pack (Op-
tion) will provide at least five hours of
operation.

1502B

This unit is directly calibrated in reflec-
tion coefficient (rho) and distance. The
1502B uses a step-pulse and provides
fault resolution to 0.9 inch on short
cables. The 1502B performs to a max-
imum of 2000 feet, but with decreasing
resolution as the fault distance increases.
The unit is matched to 50-ohm cables, but
may be used on others by adjusting the
front panel vertical scale control or us-
ing optional impedance adapters.
1503B

The 1503B provides high-energy, '2-sine-
shaped pulses for long cables. Range of
the 1503B, dependent upon cable type,
is up to 50,000 feet. Resolution capabili-
ty provides for resolving faults as close
together as one foot on short cables. Im-
pedance levels of 50, 75, 93, and 125
ohms are selectable.

Metric Instruments

For distance measurements in meters, Op-
tion 05 is available for both the 1502B and
1503B. These instruments are complete

metric versions of the 15028 and 15038
(no conversion from feet to meters is in-
volved). Both the 1502B and 1503B also
offer feet to metric conversion via Menu.
The 1502B Option 05 has a distance
resolution of 24 mm and measures 500
meters.

The 1503B Option 05 has a resolution of
0.3 meter and measures 10 000 meters.

Chart Recorder YT1

For permanent records of cable tests, the
Option 04 plug-in chart recorder (thermal
dot matrix) is available for both the 1502B
and 1503B.

Menu

The 1502B and 1503B offer the operator
a variety of parameters and information
which can be acquired using the Menu
feature. The main menu allows the user
to access: Help with the instrument con-
trols; velocity of propagation and im-
pedances of different cable types; instru-
ment/front panel configurations; and in-
strument diagnostics.

157




METALLIC CABLE
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TEK

CHARACTERISTICS
1502B METALLIC
TDR CABLE TESTER

Test Signal—Step rise _r—.
Amplitude—300 mV nominal into 50  load.
System Risetime—200 ps (1.15 in./2.92 c¢m).
Output Impedance—50 ohms +1%.
Electrostatic Discharge Protection—
1 kV/500 pF capacitor/1 k resistance.
DC Input Protection—+1 A.
Maximum Range—2 000 ft/500 meters.
Distance Readout Resolution—0.12 in./0.30 cm.
Noise Filtering—1 to 128 averages.
Vertical Scale—0.5 to 500 mp/div.
Dist/Div—0.1 to 200 ft/div; 0.025 to 50 m/div.
Environmental—Meets capabilities of a Type
III, Class 3, Style A instrument as prescribed
by MIL-T-28800.

1503B METALLIC

TDR CABLE TESTER
Test Signal—'% sine.
Amplitude—Terminated:
minated: —5.0 V.
Pulsewidths—2, 10, 100, 1000 nsec.
Output Impedance—50, 75, 93, 125 Q.
Input Protection—+400 V (dc + peak ac).
Maximum Range—50,000 ft/10 000 meters.
Distance Readout Resolution—1.2 in./3.0 cm.
Noise Filtering—1 to 128 averages.
Vertical Scale—0 to 63.75 dB Gain.
Dist/Div—1 to 5000 ft/div; 0.25 to 1000 m/div.
Environmental—Meets capabilities of a Type
111, Class 3, Style A instrument as prescribed
by MIL-T-28800.

-2.5 V. Unter-
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COMMON
CHARACTERISTICS

The following characteristics are common to
both the 1502B and 1503B.

POWER REQUIREMENTS
AC Power—Line Voltage: 115 V ac (90 to 132
V ac) and 230 V ac (180 to 250 V ac). Line Fre-
quency: 45 to 440 Hz.
DC Power—Battery Pack Operation (Option
03): At least 5 hours (15 to 25°C charge and
discharge temperature), no chart recordings.
At least four hours, including 20 chart
recordings.
Full Charge Time—20 hours maximum.

PHYSICAL CHARACTERISTICS

Dimensions mm in.

Width (w/handle) 315 12.4
Width (w/o handle) 300 11.8
Height 127 5.0
Depth (handle

extended) 475 18.7
Depth (handle not

extended) 419 16.5
Weight = kg Ib

Net (w/front cover and

accessories) 8.2 21

Net (w/o front cover or

accessories) 7.3 15

Domestic Shipping

(complete) = 19 27

Export Shipping

(complete) = 16.3 42

ORDERING INFORMATION

1502B Metallic TDR $5,525
Includes: AC power cord; 50 2 BNC terminator
(011-0123-00); precision 50 @ cable
(012-0482-00); female-to-female BNC connec-
tor (103-0028-00); spare fuse; operator’s
manual (070-6266-00).

1503B Metallic TDR $4,200
Includes: AC power cord, 50 2 BNC terminator
(011-0123-00); precision 50 Q cable
(012-0482-00); spare fuse; 9 ft BNC-to-clip lead
cable (012-0671-02); operator’s manual
(070-6268-00).

OPTIONS
Option 03—DBattery Pack +8175
Option 04—YT1 Chart Recorder + 8950

Option 05—Metric Version NC
INTERNATIONAL POWER PLUG OPTIONS

Option Al—Universal Euro 220 V, 50 Hz

Option A2—UK 240 V, 50 Hz

Option A3—Australian 240 V, 50 Hz

Option A4—North American 240 V, 60 Hz

OPTIONAL ACCESSORIES

(1502B/1503B)
Battery Pack—Order 016-0813-00*!
YT1 Chart Recorder—
Chart Paper—
(1 roll) Order 006-7647-00*!
(25 rolls) Order 006-7677-00*!
(100 rolls) Order 006-7681-00*!
Terminator—75 Q BNC.
Order 011-0102-00

(1502B only)
Service Manual—Order 070-6267-00*!
Adapters—
(Direct Current) Order 015-0327-00
(50/125 Q)*2 Order 017-0090-00
(50/75 Q2)*2 Order 017-0091-00
(50/93 2)*2 Order 017-0092-00
Connectors—
BNC female-to-BNC male.
Order 103-0045-00
BNC female-to-clip leads.
Order 013-0076-00
BNC female-to-dual banana plug.
Order 103-0090-00
BNC female-to-F male.
Order 103-0158-00
BNC male-to-N female.
Order 103-0058-00
BNC male-to-UHF female.
Order 103-0032-00
BNC male-to-dual binding post.
Order 103-0035-00
(GR-to-BNC male)
Order 017-0064-00
(GR-to-BNC female)
Order 017-0063-00

(1503B only)
Service Manual—Order 070-6269-00*!
Isolation Network—Order 013-0169-00
Connectors—
BNC female-to-clip leads.
Order 013-0076-00
BNC male-to-female.
Order 013-0058-00*!
BNC female-to-dual banana plug.
Order 103-0090-00 $9.50
BNC male-to-dual binding post.
Order 103-0035-00
BNC male-to-BNC male.
Order 103-0029-00 $8
BNC female-to-UHF male.

$18.75

$260
$195
$195
$195
$8.25
540
$9.50
$10.75
$8.75
$6.50
$14.75
5100

$275

$40

Order 103-0015-00 $5.756
BNC female-to-UHF female.
Order 103-0032-00 $6.50
BNC female-to-type F male.
Order 103-0158-00 $10.75

LOGISTICS INFORMATION
For logistics data, see Tektronix Logistics Data
Book.

*1 Contact your local sales office.

*2 Should be purchased with the following con-
nectors: BNC female-to-GR 017-0063-00;
BNC male-to-GR 017-0064-00.
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DATA COMMUNICATIONS ANALYZERS

834/835/836

Data Communications Analyzers

835/836

Data Communications Analyzers

836 Data Communications Analyzer

* Instruments are Lightweight,
Rugged and Portable

* Multiple Triggers—Trigger on
Selected Control Line Changes,
Error Conditions or Character
Strings, Both Masked and
Unmasked

* The ROM Development Aid
(830RDA) Gives Users the Ability to
Automate and Extend Capabilities

¢ Other Application ROM Packs
Contain Software to Expand the
Analyzer Capabilities and
Preprogrammed Test Routines
Dedicated to Specific Applications

* Three-Year Warranty

¢ Uploads Data, Downloads Programs
Between Analyzer and Host or
Analyzer to Analyzer

* Nonvolatile Memory—Automatically
Retains All Programs, Set-Ups and
Captured Data

¢ Application RAM and ROM Packs—
Memory Packs Provide Removable
Storage (RAM) of Data and Pro-
grams Plus Application Programs
(ROM). Library Packs Allow Multiple
Selection of Application Software
Through User-Selectable ROM
Banks

¢ High Speed, Up to 72 kbps, All
Modes, 144 kbps Half-Duplex
Monitor

* Data Compression Prevents Buffer
From Filling Up with Idle Frames in
HDLC
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ANALYZERS

DATA COMMUNICATIONS

ORDERING INFORMATION

836 Programmable Data

Communications Analyzer $3,495
835 Programmable Data
Communications Analyzer $2,750
834 Programmable Data
Communications Analyzer $1,995

INTERFACE OPTIONS
Option 02—Current Loop Interface. + $400
Option 03—RS-449 (RS-422/RS-423)
Interface. + 8400
Option 04—MIL-STD-188C Interface. + $400
Option 05—Two-Wire Direct Interface. + $400

Option 06—V.35 Interface. +$400
Option 09—X.21 Physical Interface
(A6747) + 5400

SPECIAL PACKAGES AND APPLICATIONS
835BS Bisynchronous/SDLC/SNA

Package $3,260
Includes: 835; 830L02; Software; Case.
835SL Selection Package $3,550
Includes: 835; 830L03; Software; Case.
835PR PARS/IPARS Package $2,980
Includes: 835; 830R07; Case.

836DV Development Package $4,205
Includes: 836; 830M09; Software; Case
836CL Current Loop Package $3,975

Includes: 836; 02 Current Loop Interface;
Case.

TV ANALYZERS
836TV Television Production

Protocol Analyzer $4,405
Includes: 836; 836L18; A6746; case.
836L18 Television Production

Library Pack $430

Includes: TV
BV U-800/
SMPTE).
A6746 EBU/SMPTE Bus Interface

ROM PACKS
830RDA—ROM Development Aid $150
830R01—Asynchronous ROM Pack $150
834R02A—Bisynchronous (EBCDIC)

software (Ampex,
BVH-2000, GVG 100/300,

Sony
EBU/

5400

ROM Pack $150
830R02B—Bisynchronous ROM Pack $250
830R03—Link Test ROM Pack $150
830R03B—Link + Async ROM Pack $250
834R04—HDLC/X.25 ROM Pack $150
834R05—Extended Instruction

ROM Pack $70
834R06—Bisynchronous (ASCII)

ROM Pack $150
830R07—PARS/IPARS ROM Pack $375
830R10—SDLC/SNA (FID2)

ROM Pack $150
830R10B—SNA (FID2) ROM Pack $25(
834R11—Extended Monitor

ROM Pack $150
830R13—SDLC/SNA (FID3)

ROM Pack $150

830R31—Multipurpose ROM Pack $250
Option 12—(834R02A, 834R06,

830R10, 830R13 ROM Packs only)
Download with ATT Application*!

*1 Contact your local sales office.
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LIBRARY PACKS (835/836 only)
The library and memory packs may be
specified to contain one software option for
each 16K ROM bank.

Product Memory Banks Price
830L01 32K 2 $120
830L02 64K 4 $170
830L03 128K 8 $200

830L30—IBM Solutions Library Pack $550
MEMORY PACKS (835/836 only)

Product RAM Banks ROM Banks Price
830M07 48K 3 $325
830M08 48K 3 16K 1 $390
830M09 48K 3 64K 4 $500
SOFTWARE OPTIONS

(Memory & Library Packs)
Option 0B—830S0B SNA(FID2)*!
Option 01—830S01 Asynchronous.  + $65
Option 02—830S02 Bisync
(EBCDIC). + 865
Option 03—830S03 Link Test. + 865
Option 04—830S04 HDLC/X.25. + 865
Option 06—830S06 Bisync (ASCII). + $65
Option 1A—830SDA ROM
Development Aid. + 865
Option 10—830S10 SDLC/SNA
(FID2). + 865
Option 11—830S11 Extended
Monitor. + 865
Option 13—830S13 SDLC/SNA
(FID3). + 865
Option 2A—830SDA with
Option 01. + 865

Option 2B—830S2B Bisynchronous*!
Option 3B—830S3B Link and Async*!
TV SOFTWARE OPTIONS

Option 19—Ampex VPR3/VPR6. + 865
Option 20—Sony

BVU-800/BVH-2000. + 865
Option 21—GVG 100/300. + 865
Option 22—EBU/SMPTE (ESbus). + 865

INTERNATIONAL POWER PLUG OPTIONS
Option Al1—Universal Euro 220 V, 50 Hz
Option A2—UK 240 V, 50 Hz
Option A3—Australian 240 V, 50 Hz
Option A4—North American 240 V, 60 Hz
Option A5—Switzerland 220 V, 50 Hz

OPTIONAL ACCESSORIES
Service Manual—Order 070-5600-00 $105

Carrying Case—Order 016-0672-00 $85
Large Carrying Case—

Order 016-0812-00 $100
Shielded ‘T’ Cable—

Order 175-9709-00*!

RS-232 V.24 Tri-State Break-Out

Box—Order A6743 $265
Interface Adaptors—

(RS-449) Interface. Order A6741 $400
(Two-Wire) Order A6742 $400
(V.35) Order A6744 $400
(Current Loop) Order 015-0361-00 $450
(X.21) Physical Interface.

Order A6747 $400

New accessories continually being intro-
duced. Please check with Sales Engineer at
local Sales Office.

ADDITIONAL INFORMATION
830 Series Brochure—Request 22-W-5910
830 Series Selection Guide—Request
22-W-5901
Essentials of Data Communications—
Request 062-8101-00
Getting Started with Your Data Com-
munications Analyzers—Request 22-W-6243
A variety of training accessories are also
available including workbooks, videotapes, etc.
LOGISTICS INFORMATION
For logistics data, see Tektronix Logistics Data
Book.
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MEDIA

NEW TMA802

Media Analyzer

* Comprehensive LAN Media Analyzer
- Test Cable Quickly and Accurately
- Monitor Network Traffic Load

* Nonintrusive Testing of LANs
- Network Can Continue to Operate

While Cable is Tested

* Effectively Monitors Traffic in
Multivendor Networks

* Capable of Testing Coax or
Twisted-Pair Based LANs

¢ Supports the Entire Family of
IEEE 802 LANs
- |IEEE 802.3 10Base5 Ethernet
- |IEEE 802.3 10Base2 Cheapernet
- IEEE 802.3 1Base5 Starlan
- IEEE 802.4 MAP Token Bus
- |EEE 802.5 IBM Token Ring

* Quick, Easy-to-Use Standalone Opera-
tion or a Detailed View of the Network
with TEK 2225 50 MHz Scope

* Reports Distance in Feet or Meters, or
Roundtrip Propagation Delay in pusec

* Rugged, Portable 8-Ib, Battery-Power

The TMAS802 can accurately evaluate the
condition of the network cable and can ef-
fectively monitor the traffic load on a
LAN. The TMA802 was specifically de-
signed to test LANs and is compatible with
the entire family of IEEE 802 networks.
A variety of Network Kits facilitates in-
terfacing to each of these LANSs. Its non-
intrusive nature means the LAN can con-
tinue to operate while the TMA802Z test
the media. The TMA802's three powerful
modes of operation make it the most com-
prehensive LAN Media Analyzer on the
market.

Standalone Mode:

The Standalone mode provides a quick
and unambiguous means to pinpoint the
location of any major fault that can disrupt
the network. It is particularly well suited
for Computer service personnel that may
not be familiar with the intricacies of mak-
ing complex cable measurement.

In the Standalone mode, it tests the LAN
cable and accurately reports its status in
plain English via 16 character LCD.

“OK to 500 M”
“OPEN 1640 ft”
“SHORT 615 ft”

Scope Mode

When a more detailed inspection of the
network is needed, the TMA802 can be
coupled with an oscilloscope to provide an
accurate and detailed view of the entire
network including transceiver, terminator,
and multiple faults.

The TMAS802 was designed to work with
the new low-cost professional quality TEK
2225 or with the industry standard 2465.
It will also operate with other oscillo-
scopes with a minimum 50 MHz band-
width. Physical adapters are available to
mate the TMAS802 into an-easy-to
transport single system with 2200 and
2400 series oscilloscopes.

Monitor Mode

The Monitor mode is very useful in multi-
vendor networks where the absence of a
standard network management system
makes traffic load measurements extreme-
ly difficult or expensive. These traffic
measurements can be used to isolate net-
work problems, or can be used as a guide
when expanding the network, or to facil-
itate the fine tuning of network devices
to optimize overall network performance.

The TMAS802 provides a direct indicator of
network utilization independent of the
protocol. Utilization is reported in terms
of percentage of network bandwidth be-
ing used:

® over the last two seconds

® over the last minute

® since the instrument was reset.

CHARACTERISTICS
ELECTRICAL
Pulse Width: 15, 150, 110 ns, 37 us.
Pulse Amplitude: -2 V.
Output Impedance: 50, 75, 100, 150 Q.
Accuracy: +4 to 1000 ft.

ENVIRONMENTAL
Temperature—Operating: -20 to
Nonoperating: —30 to +60°C.
Altitide—Operating: 15,000 ft. Nonoperating:
50,000 ft.

Humidity—90% noncondensing.
EMI—FCC Part 15, Subpart J, Class A, VDE
0871, Class B.

+50°C.

BATTERY
Can operate indefinitely from its charger.
Operating—Three hours.
Charging—Five hours to full charge.
Type—Sealed lead-acid, 2.6 amp/hr..

PHYSICAL CHARACTERISTICS

Dimensions mm in.
Width 250 9.8
Height 90.0 3.5
Depth 403 15.8
Weight kg Ib
Net 37 8.1

ORDERING INFORMATION

TMAS802 Media Analyzer $2,495
Includes: Four BNC terminators, 50 Q
(011-0141-00), 75 Q@ (011-0142-00), 100

(011-0143-00), 150 @ (011-0144-00), 16 ft BNC-
to-BNC 50 @ cable (174-0533-00), battery
charger (119-2731-00), operator's manual
(070-6273-00).

INTERNATIONAL BATTERY CHARGERS
Option 1C—Universal Euro 220 V, 50 Hz*!
Option 2C—UK 240 V, 50 Hz*!

Option 6C—Canada*!

OPTIONAL ACCESSORIES
Network Kits
IEEE 802.3 10Base5 Ethernet/
Cheapernet*?
IEEE 802.3 1Base5, Starlan*!
IEEE 802.4—MAP Token Bus,
Broadband/CATV.*2
IEEE 802.5 IBM Token Ring*!
Scope Connector/Cable Kit*?
Scope Cameras
C4—For use on scopes with graticle

illumination. $375
C7—With flash. $595

Physical Scope Adapter Kits
2200 Series—Order 014-0066-00
2400 Series—Order 014-0067-00.
Carrying Case—Order 016-0817-00.*!
*1 Available Fall 1987

*2 Contact your local sales office.

$60
560
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SPECTRUM ANALYZER PRODUCTS

Spectrum Analyzers, Swept Frequency Systems
And PC Based Measurement Packages
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SPECTRUM
ANALYZERS

SELECTION
GUIDE
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SPECTRUM ANALYZER PRODUCT SELECTION GUIDE
Choose among a large selection of capabilities: Top RF performance and full programmability in the laboratory/bench style of
the 2750 Series, and the RF performance and programmability plus portability with the 490 Series; unprecedented measure-
ment convenience in the low-cost portable 2710 Spectrum Analyzer; versatility and high-performance economy in the 7000-Series
plug-ins—from baseband through millimeter wave.

Enhance your productivity, measurement repeatability and utility with TekSPANS—the Family of Spectrum Analyzer Applica-
tions Software—available for PC compatibles, Tek or HP 200 controllers. Automate your FCC, VDE, and MIL-STD tests with
the new EMI prequalification software, and enhance your remote site measurement capabilities with the new Remote Site Monitor-

ing Software.

2750 SERIES LABORATORY SPECTRUM ANALYZERS

Average Amplitude Prices
Frequency Minimum Noise Level Measurement GPIB Tracking Frequency Begin
Model Range Resolution | (Minimum BW) Range Capability | Generator Accuracy Page At
New 100 Hz to 10 Hz —130 dBm +30 to Full TR 503 +[(2% Span or Res BW) 168 |$27,250
2753P 18 GHz -130 dBm +(F x 10) +15 Hz]
Where: F=Center or Marker Freq
2754 50 kHz to 1 kHz -115 dBm +30 to Direct Plot TR 503 +((20% Span/Div or Res BW) 176 |$22,995
21 GHz —115 dBm +(Center or Marker Freq) X 1075] Hz
2754P 50 kHz to 1 kHz -115 dBm +30 to Full TR 503 176 |$23,995
21 GHz -115 dBm
2755 50 kHz to 100 Hz -125 dBm +30 to Direct Plot TR 503 [(20% Span/Div or Res BW) 174 |$28,500
325 GHz -125 dBm +(Center or Marker Freq) X 1075] Hz
2755P | 50 kHz to 100 Hz -125 dBm +30 to Full TR 503 174 |$30,000
325 GHz -125 dBm
New 10 kHz to 10 Hz -134 dBm +30 to Full TR 503 +[(2% Span or Res BW) 171 |$47,995
2756P 325 GHz -134 dBm +(Center or Marker Freq. X 10-9)
+(2N + 25 Hz))
490 SERIES PORTABLE SPECTRUM ANALYZERS
492A 50 kHz to 100 Hz -125 dBm +30 to Direct Plot TR 503 +((20% Span/Div or Res BW) 187 [$29,040
325 GHz -125 dBm +(Center or Marker Freq X 10°5] Hz
492AP | 50 kHz to 100 Hz -125 dBm +30 to Full TR 503 187 |$30,500
325 GHz —125 dBm
New 10 kHz to 10 Hz -134 dBm +30 to Direct Plot TR 503 +[(2% Span or Res BW) 180 |[$43,700
494A 325 GHz —134 dBm +(Center or Marker Freq X 10
New | 10 kHzto 10 Hz ~134 dBm +30 to Ful TR 503 +@N + 25 Hz)] 180 |$47,995
494AP 325 GHz -134 dBm
495 100 Hz to 10 Hz -130 dBm +30 to Direct Plot TR 503 +((2% Span or Res BW) 184 |$26,500
1.8 GHz -130 dBm +(F x Ref Error) +15 Hz]
495P | 100 Hz to 10 Hz -130 dBm +30 to Full TR 503 Where: F=Center or Marker Freq 184 [$29,950
1.8 GHz —130 dBm Ref Error =105 Standard
102 Option 05
496 1 kHz to 30 Hz -126 dBm +30 to TR 503 +(5 MHz + 2% Span) 190 |[$32,950
1.8 GHz -126 dBm
2710 LOW-COST SPECTRUM ANALYZER
2710 10 kHz to 3 kHz -129 dBm +20 to To be To be CFx1075+5 kHz 192 $8.250
1.8 GHz with builtin preamp -129 dBm announced | announced CFx10-5+10 kHz (Option 02)
7000 SERIES PLUG-IN SPECTRUM ANALYZERS
7L5 10 Hz to 10 Hz -148 dBV +8 to Semi- Option 25 +(5 Hz +2 x 1078 Dot Freq) 198 [$14,275
with 5 MHz -148 dBV automatic
L3 with 7854
7112 100 kHz to 300 Hz -115 dBm +30 to Semi- TR 502 +(8 MHz +1% of Dial) 200 |$12,500
1.8 GHz -115 dBm automatic
with 7854
7L12 100 kHz to 300 Hz -115 dBm +30 to Semi- TR 502 +(8 MHz +1% of Dial) 200 |[$14,275
Option 25 GHz -115 dBm automatic | (to 1.8 GHz)
39 with 7854
7L14 10 kHz to 30 Hz -130 dBm +30 to Semi- TR 502 +(5 MHz +2% Span) 200 |$19,825
1.8 GHz -130 dBm automatic
with 7854
7L14 1 kHz to 30 Hz -130 dBm +30 to Semi- TR 502 +(5 MHz +2% Span) 200 [%21,600
Option 25 GHz -130 dBm automatic | (to 1.8 GHz)
39 with 7854
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LABORATORY
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2750 SERIES SPECTRUM ANALYZERS SETTING
NEW STANDARDS FOR LABORATORY PERFORMANCE
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The characteristics of the 2750 Series Lab- ANCILLARY PRODUCTS

* Frequency Coverage from 100 Hz to
325 GHz

oratory Spectrum Analyzers appear on the

Description/

following pages. This page contains a se-  product Feature Page
¢ Large, Easy-to-Use, Front-Panel lection guide with key electrical charac- ToKSPANS Soft 1995
C°P"_°|s . . teristics. The following page contains a € oA
* Built-in Signal Processing/Marker product matrix by major application area WM490 Series Waveguide Mixers
'Izuncu:ns Using Unique Marker and product matrix for major instrument 18 to 325 GHz 191
eypa o options. Next are two pages containing 1405 TV Sideband
' m::\é :Eﬁggiﬂ:::ﬁtegﬂﬁ;?or- common series characteristics, first elec- adaptor 201
P trical and then signal processing and TR503 Tracking Generator 201

marker functions. Lastly, the individual
characteristics of each product are listed.

2750 SERIES LABORATORY SPECTRUM ANALYZERS SUMMARY

Average Amplitude Display Price
Frequency |Resolution| Noise Level [Measurement| GPIB |Dynamic Frequency Built-in Begins
Model | Range Range |(Minimum BW) Range Capability | Range Accuracy Counter|Page| At
New 100 Hz to | 3 MHz to —130 dBm +30 to Full 90 dB +[(2% Span or Res BW) Yes 168 [$27,250
2753P | 18 GHZ 10 Hz -130 dBm +(Fx107%) +15 Hz]
Where: F=Center or Marker Freq
2754 50 kHz to | 1 MHz to —115 dBm +30 to Direct Plot| 80 dB +[(20% Span/Div or Res BW) No 176 [$22,995
21 GHz 1 kHz -115 dBm +(Center or Marker
2754P [ 50 kHzto | 1 MHzto | —115 dBm +30 to Full 80 dB Freq) X 107%] Hz No | 176 [$23995
21 GHz 1 kHz -115 dBm
2755 | 50 kHzto | 1 MHz to —125 dBm +30 to Direct Plot| 80 dB +[(20% Span/Div or Res BW) No 174 |$28,500
325 GHz 100 Hz -125 dBm + (Center or Marker
2755P [ 50 kHzto | 1 MHzto | -125 dBm +30 to Full 80 dB Freq) X 107%] Hz No | 174 [$30,000
325 GHz 100 Hz —-125 dBm
New 10 kHz to | 3 MHz to —134 dBm +30 dBm to Full 90 dB +[(2% Span or Res BW) Yes 171 |$47 995
2756P | 325 GHz 10 Hz -134 dBm +(Center or Marker Freg. X 1079)
+(2N+25 Hz)]
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LABORATORY
SPECTRUM ANALYZERS

PRODUCT APPLICATIONS

2753P 2754 2754P 2755 2755P 2756P
Baseband v
CATV W

Opt 7

Satellite v v ./ v v
Communications Opt 1 Opt 1 Opt 1 Opt 1
Two-Way Radio v
Broadcasting v v v v v v

Opt 7 Opt 7 Opt 7 Opt 7 Opt 7 Opt 7
Avionics v
EMI/RFI v v v v v v
Terrestrial v v v v v
Microwave Opt 1, 41 Opt 1, 41 Opt 1, 41 Opt 1, 41 Opt 1
EW v e v v v v

Opt 42 Opt 1,42 Opt1,42 Opt1, 42 Opt1, 42 Opt 42
Millimeter Wave v v g

Opt 21,22 Opt21,22 Opt21, 22

ATE v v v P

MATE MATE MATE MATE

Opt 45 Opt 45 Opt 45 Opt 45
LAN v ~ P

Opt 7 Opt 7 Opt 7
v = Recommended product.
Opt = Recommended options.

PRODUCT OPTIONS

2753P 2754 2754P 2755 2755P 2756P
Option 1 v v v v S
Option 7 v e v v v v
Option 21 P P v
Option 22 P P v
Option 23*1 v v v v
Option 24*1 v v v v
Option 25*1 v v v v
Option 26*1 v v v v
Option 28*1 v v - v
Option 29 v v v v
Option 30 v v P P P P
Option 31 v v v v v v
Option 39 v v v P v~ v
Option 41 v v P v v
Option 42 v v v v e v
Option 45 P v v
Option M1 v v v v v v
Option M2 v v v P v v
Option M3 v v P v v

v =0Option available.
S=Included with standard product.

*1 Options 24, 25, 26, 28, and 29 are bundled software/computer packages available only in

the U.S. Contact your local sales representative.

OPTION DESCRIPTION

Option 01—Adds preselection for the 1.7 to

21 GHz band and limiter for 1st mixer below

1.8 GHz.

Option 07—75 Q@ dBmV input and calibration

in addition to 50 @ dBm input and calibration.

Includes: BNC male-to-female adaptor con-

nector (013-0126-00); 42-inch, BNC-to-BNC

connector, 75 Q coax cable (012-0074-00).

Option 21—High Performance 18- to 40-GHz

Waveguide Mixer Set includes two mixers (18

to 26.5 GHz, and 26.5 GHz to 40 GHz).

Includes: Diplexer assembly (015-0385-00).

Option 22—High Performance 18- to 60-GHz

Waveguide Mixer Set includes three mixers (18

to 26.5 GHz, 26.5 to 40 GHz, 40 to 60 GHz).

Includes: Same as Option 21.

Option 23—GRASP and GPIB Interface.

Includes: GRASP software, National's PC2A

(GPIB) card, and GPIB cable.

Option 24*' —Portable II, Model 2.

Includes: GRASP, PC2A,| GPIB cable, Compaq

Portable II (Model 2), 80286 processor, 256K

byte RAM, 2 each 360K-byte floppy drives,

built-in monitor, and serial/parallel interface.

Option 25*!' —Deskpro, Model 2.

Includes: GRASP, PC2A, GPIB cable, Compaq

Deskpro (Model 2), 8086 processor, 256K byte

RAM, 2 each 360K-byte floppy drives, enhanced

color display, and serial/parallel interface.

Option 26*!' —Deskpro 286, Model 1.

Includes: GRASP, PC2A, GPIB cable, Compaq

Deskpro 286 (Model 1), 80286 processor, 256K

byte RAM, 1.2M-byte/360K-byte floppy drives,

enhanced color display, and serial/parallel
interface.

Option 28*! —Deskpro 286, Model 20.

Includes: GRASP, PC2A, GPIB cable, Compaq

Deskpro 286 (Model 20), 80286 processor, 640K

byte RAM, 20M-byte hard drive, 1.2M-

byte/360K-byte floppy drives, enhanced color
display, and serial/parallel interface.

Option 29*! —Epson printer.

Includes: Epson FX-86E printer and parallel

interface cable.

Option 30—Rackmount 19-in. rack width.

Includes: Rack slides (351-0623-00).

Option 31—Rackmount 19-in. rack width with

rear panel input/output capability (no front

panel inputs).

Includes: Same as Option 30.

Option 39—Non-Lithium (Silver) batteries for

battery-powered memory.

Option 41—Digital Microwave

Enhancement.

Includes: Wider bandwidth preselector for

better signal symmetry in digital radio bands;

Narrow video filter (approximate 1/3000th

resolution bandwidth); Improved frequency

span/div accuracy at 5-MHz/div span.

Option 42—Replaces MARKER/VIDEO input

port on the rear panel with a 110 MHz IF out-

put port which provides a signal with a 3 dB

bandwidth =5 MHz and makes the 2755

suitable for broadband, swept-receiver

measurements.

Option 45—(2750P) MATE/CIIL language.

Option 52—North American 220 V configura-

tion with standard power cord. Fuses are

replaced with 2 A slo-blo.

1 