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Front Cover

Tektronix' customer base has expanded substantially since we de-
livered our first oscilloscope to the University of Oregon Medical
School in 1947. Our expanded markets are indicated on the cover.
We've combined some markets and listed others in their broadest
sense. As you might imagine, a complete application listing could
fill the entire catalog, not just the cover.

First 40 Years

February 2, 1986, marks the 40th anniversary of our corporate certi-
fication. The first oscilloscope, Type 511 was delivered the follow-
ing May. You can review the highlights of these forty years, includ-
ing many “firsts" on pages 460 and 461. But we're not resting on
past performance. We're moving ahead in a number of areas. We
are committed to maintaining and expanding our leadership.

A Hint at the Future

There are more than 60 NEW hardware and software products in
this catalog. They're identified by a bold color thumb tab on the
upper page corner. You'll find a summary of our expanding soft-
ware offerings on pages 25-26.

Tektronix has, through the years, invested a significant portion of
our profits in product engineering. You'll see the results of innova-
tive design in our new product offerings, all planned to make you
more productive.

Productivity
This is a key word at Tektronix.

We've prioritized productivity within our own plants and organiza-
tions. You benefit in increased value in Tek products (discussed
further on pages 46, 85, 136 and 175). Your design and/or manu-
facturing organizations can now access our state-of-the-art compo-
nents and custom design resources directly (see page 27).

You will also note an increased number of systems and system-
compatible products in this catalog. A convenient “GPIB" thumb
tab marks those pages listing products designed to work together
over the IEEE-488 bus. The synergism of these products allows
you to increase productivity, consistency and accuracy.

This catalog belongs to

My Tektronix Contact
Business Card

Each Tek sales engineer specializes in the products and applica-
tions for a major area of customer activity: computer graphics, digi-
tal design and test, communications, and general test and
measurement.

You can receive additional product information by calling your
nearest Tektronix Sales Office listed on pages 462-465, or by re-
turning the reply card in this catalog.

Many products listed in this catalog are avail-
able through the National Marketing Center
by calling toll free 1-800-426-2200. In additior
to being able to give you direct order entry,
the NMC Sales Enginers are available to of-
fer you immediate technical assistance abouf
product specifications, capabilities and applications. They car
send you literature, discuss available accessories, tell you abou'
payment terms and options, or help you contact your local sales
and service office.
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INDEX
A Automatic Risetime/Falltime
AtoD Converter .............ccococooo..... 7000 SEries ......ocoovvvveeereenn., Measurements ... 259
TM 5000 Series. N Automatic Video Corrector 5 148
Ac RMS Digital Voltmeters ............... Portables ............. Automatic Video Measurement Set 1980 ANSWER . - 147
TM 5000 Series AVIONICBIDISPIAY ....c..ocvnimmimuniammsmssessssoass 37
Accessories B
CgtI:)Bles N S A s Y 4;3 Battery Operated Oscilloscopes ... Portables ........................ 253
G CHBIRS jsuuswovsvsvussuumumesoissss syt a5 S R i AN P Baﬂery PACK oo 141,281
PIODES ..ot 230933 Battery POWer SUPPIY .............cocooiiioiieooeeeeeeeeeee 281,391
ggg‘g‘r'lr}% preri - €47, Bistable Storage Monitors ... GMA, 600 Series ................ 81
TM 5000, TM 500 Series - 390-392 Bistable Storage Oscilloscopes ... ;% g:zzz gg? Sl;
VIEWING | cussessassmmmesminmaniamuimnsinmnes: 451 TM 500 Series ... '383
Accessory Power Supply ... 1101A ... 435 Portables 288-293
Acquisition/Processing Systems ..MP/MS Systems ................ 330 Blank Panel Plug-In Chassis ... 392
Adaploes PHABBIS. covssommemmmmmssmms s
BNC, BSM, Cable Input, F, GR, N, BNC, BSM, ACCESSOIN®S ............c.cooooooiiiiiieeeeeeeeeee 448
Probe, Probe Grounding, Rack, SMA G
(SINY, swvorsemmsgiremses oosoesionsos s o PR O AN e T 448449 Cabinets, PIug-In STOFAGO, ........cusssmsswsmsnsmssmssissssissmis 450
Camera MoUNtNG .........cccc.mruviiiminiiinrere s secsssnenes 406 Cable INput AdAPROFS ...............ccoovvvioveieeeeoieeeeeeeeeeeeeeeeeeeeeee, 448
CUNVE TIACOI osesswsssssanssivsssvivsesssysss s issssiss hassastestsessbomss ipRssis s 401 cable Testing, Fault Locating
FIDEE QUG vonvorranasscenmsonessmobussiesasennsisseisbassessssssiiansssasssspossgosmmsbentagosss 151 Fiber Optic Bandwidth Test Set ...............c.......... 151
SOCKEY ...ttt e e it s et et s e b e asteeebesrseeneeaaseshaeabreab s e esrantaeereenneennen 401 Fiber Optic TDR Testers .............. .Portable . 150
AN LING; QR cooniminimissmmmss sy 0 i mss st vondusre s isssasssss 448  Metallic TDR TeSters ..o, Portable 153
Amplifiers 7000 Series 232
CATV PIOAMID  wsswevosspismmussvssalsionsmesssnsy 71 < & LT S 167  Cables
CUITENE PIODE ...ttt 425442 BNC, BSM, GR, N, SMA (3 MM) ©.cooovvoooeoeoecoeeoeoeeeeeeeeeee 448
DIfferential] cv.murmemmessssiiaindmton LOOD SBAGS & tebvssissmwsrsiiins 218  CAD/CAM Workstations ..6000 Series 54
----- 249 CAE SYSIM ..........ccooooiiviiioiiieoeoeeoeeee e 44
..... 380 cCalibration Generators ...................TM 500 Series ..................... 385-387
Differential Comparator ................coco..... s e 218 Calibration, Oscilloscope ................ TM 500 Series ..o.ooovvvvvivii, 385-387
TM 5000 Series ...........cco...... 249 Calibration and Other Services ... 455
Dual TraCe ......ccooeveeiieicieciiceeeeen 7000 Series ..........ccovvveeennnns 215232 Camera Carrying Cases ............ccccoocoivioiinioreneeeeeeean, 415
5000 Series 232,242,  Camera, Hand-Held ... 408
248252  Camera, Motorized Back ....................cccccoocoooviimvvieiieieieee, 410
Dual Trace Differential ........................... 5000 Series 250  Camera Mounting Adaptors ....................cccccccoomviiiriiiiriiinns, 406
Four Trace i 248 Camera Writing Speed ENhancer ... 405
Logic Triggered Vertical ........................ 7000 Series 216 Cameras, Scope/CRT DiSplay .............cc.cccoocooovvoiivioriienrierinnns 404-416
Operational suwswaanmmsmansmmmmm TM 500 Series .......c.oocenienne 380 CAPACIIONS .........oo..ooovoooeoeeeeeeeeeeeeeeeeee e 36
Programmable ...7000 Series 323,325 CapACHOrs; COUPIING ... b i 449
Single TIACE v s 7000 Series 213-219, Cards
233-234  Programmable A/D CONVEIET ...........cmiimirmssssissismsssssmssssssssssssss 351
(510, 0 URST=1{ (-7 SO —— 248-250  Programmable D/A Converter ... 351
Waveform Digitizer ... 7000 Series .. 315 Programmable DeVelOPMENt ..............c.ccooivrirvvririimsiinriciesiirisirnneeenns 353
5000 Series ........ccoovvvvmerreens 247 Programmable Digital INPU/OUPUL ........coovvvciiiriiireciccnnnininicinns 351
Analyzers Programmable MEMOMY ............co..coovwvooioeeoeeeoeeeeeeeeeeseeeeeseeeeeeeee 353
Audio; ssmumsmmesimasmaie TM 5000 Series ................... 348 Programmable Relay SCanNer ... 352
TM 500 Series ... 376 Carrying Cases, Camera ... 415
LB L 103,127 Carrying Cases, PIug-In ..., 174,451
Data Communications .. ...800 Series ..., 150  Carts, Lab/Portable INStruments ..o, 84,422
DIStOrtion ... TM 5000 Series ................... 348 Carts, WOrkstation .....................cccccccccoovvviiommmerroioneeceereeeie 84
TMB00'SBABS: iissssisissiisssuiiiis 376 CATV PrOAMP .....oooooiiiiiiiiieecet e 167
LOGIE .. vmescmmorssesssmsnssonssacobongassinsmishesnol DAS 9100, 1200, 300 Series 101 Chassis, Blank Panel Plug-In ..o, 392
SPECITUM wusoumummmmssassusumismsssisd 490, 7000 Series ...........c...... 154 Circuit Boards
Television Sideband ... TADE] - et it mstss 173 PHMIEA oo 28
Application Notes Flexible ..... - 29
Photo/Radiometer «sssssmsmmssmusmmmsmsmmsmninsmmsmim i A21  TOflON oo . 29
Portable Oscilloscopes 255 Color Digital Analysis Mainframe ...DAS 9100 Series . .. 104-113
(oL R — 425 Color Graphics Copiers ................... 4600 Series 75
7000 Series Oscilloscopes . - 192 Color Graphics Terminals ... .4100, 4110, 4120 Series ...... 58
5000 Series Oscilloscopes ......... s .~ 240  cColor Storage Oscilloscope 5000 Series 246
Artificial Intelligence Systems ... A400 Series «.ssinsssumssssisssisss 70 Color Television Picture Monitors ..650 Series .......................... 149
Attenuators Communications Test Equipment
BNC, GR, N, SMA (3 mm) .................................................................... 449 Ana|yzers
Audio Analyzers ... TM 5000 Series ... “ 348 atale o o e oo A s 103,127
TM 500 Series .- 376 SIAEDANG ..o 173
RAUTIO CRANNG KT ..ccoonviuimmssommuninie st sisisioss 144 Spectrum ...........cc........ — ..490, 7000 Series .................. 154
Audio Sweep Generator ................. TM 5000 Series .................... 348 Automatic Video Measurement Set .....1980 ANSWER .........cc......... 147
TM 500 Series ... 378 Cable FAUN-LOCAIONS ... 152
Audio Synchronizer .................... VIBAS st vassmsssosimieaeminn 144 Demodulators ............... .. 1450 Series .....cccccevvcvrevennnn. 146
Audio Test System, Programmable TM 5000 Series ................... 348  Frequency Counters 7000 SEries ......oocovvvveveennn. 228
Automated Layout System ............ SOFWAFE) iisossons s 48 TM 5000 Series .......cccvve.... 339
Automated Test Equipment ............. S-SYStEMS ...ccovcvmmersmensonnsenene 132 TM 500 Series ...ccccocovvenee. 358
DIgItIZers ..........ccovvvrvivesinniiinn 294 Generators, Audio Sweep ............... TM 500 Series . . 378
MP/MS Systems .................. 337 Noise Measurement Set ..... . 148
Automatic Frequency Measurement Portables ............. . 259 Synchronizer ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - 144
Automatic Period, Pulsewidth and TV OSCillOSCOPES ......ovvoovverirrieren Portables ..., 288,
Time Measurements ... BPortabIes .. denh sisrasssns 259 259,307
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Vectorscopes 1400, 500 Series ... ... 142,143 CRT
VITS Inserters 1900 Series ........ 145 AVIOMIGS! wuvcrumvissmmissssosvosvssrrninsssisms sy (i s s e st sss

148 Series .............. 148  Custom Design .................
Waveform Monitors ............ccccceevvenee. 1700, 1400 Series . 140  Light Filters, Mesh Filters ..
Camera and Mounting Adaptors ...........cccovieiirieininiiens 406  Liquid Crystal Display ........ '
CRT Phosphor Data ............c........ 180 Monochrome ................... %
CRT Storage OSCIllOSCOPES ..........ccviiiiiriiiiiiiiinieeieeer s 182  Readout Oscilloscopes ... 7000 Series =
Digital Storage Oscilloscopes 7000 Series, Digitizers ......... 318 [
and Waveform DIGItiZers ... 182 5000 Series 5
Digital Counters ............. 358 Portables .o =
Digital Multimeters ..................... 363 CRT Displays (see Displays) t;_g
Digital Photometer/Radiometer 418  Current Measuring Equipment ... =
DIGItiZers ....co.ovvevveveerceerernn, 306 7000 Series ........ ar
Function Generators 370 TM 5000 Series .
Logic: ANBIYZETS: s 103 TM 500 Series
Modular Nonstorage OSCIllOSCOPES .........ccovviiiviiivirieiieiiiceeee 181
Oscilloscope Calibration Product Current Probe Amplifier ... TM 500 Series
QUIHE s uemsimsmmsioss) oo A T R S S 385 CUmeNt PrODOS ....ivivnmimmimmmsmsmm i b i
Oscilloscope Cameras ..................... 404
Portable Nonstorage Oscilloscopes 181 Curve Tracar AdaAPIONS. ...t
Portable Oscilloscopes .................... 254  Curve Tracer, Integrated Circuit
Power Supplies .............. 375 Curve Tracers, Semiconductor ......................cccccoceevvvrivcineeenn,
Probes wuussssmmmsssiiamsssons 426 D
Pulse Generators ............c..c....... 367
TM 500 Oscilloscopes ....... v 381 DO ACONVEHEr .....oovovoo s
7000 Series Oscilloscopes ... 190 Data Acquisition Modules ...
5000 Series Oscilloscopes ... . 239240 Data Acquisition Probes ...
Components ...................... o7 Data Acquisition Systems MP/MS Systems
Component TV Generator ........................... 139 Data Analyzers ..o sossssnisiiies
Computer Controlled Oscilloscopes MP Series ...................... 330 Data Comm Analyzers, Testers .....800 Series
Computer Graphics Products Dc Inverter ................ xissessnRss SRSy s
Color Graphics COPIErS ............ccc......... 4600 SEries ..........ccoovvvvvrnnnne. 75 Delayed Sweep Oscilloscopes ......7000 Sefies .............ccc...cc.
Computer Display i ww - OT00
Display Monitors 81,82
o 52 g‘é B000ISENES wuisiuesssisessssassissns

67-69

Graphic: TADIBL: ...cuumnvsmmssabinmsmvssesmmsaasm s 79 Digtizers
Hard Copy UNItS ...ciuivsmsimmesionsssonssnsnssest 4600 Series ........cccoceeernne. 78 B g ICAEREUESNRY SYeEys S L R
Local Grgz)hics Processing Unit .........c.cccooovvveveenn. g1 Delayed Sweep Sampling Plug-In ..7000, 5000 Series .
o E ] (=L (7=, R 75 Delaying Time Bases ... 7000 Series ............
WINAOWING ..o 4120 Series ... 64 7000, 5000 Series .
2D, 3D, 3D Shaded Capability ............4120 Series ... 64 5000 Series .........c.oooovvvvveninns
Connecior ACeessomen ./ 28 Demodulators, Television ..
Controller-Based Acquisition/ Designer’s WorkSystem ... SOIIWALE: »ovscsivsmmmnismesonisss
Processing Measurement Desktop Controller-Based
PacKages .................cccccoovrvrie MP/MS Systems ........... 330 Acquisition/Processing Systems .. MP/MS Systems ......... s 330
Controller-Based Acquisition/ Development Instruments, Digital ..DAS 9100,1200, 300 Series . 101
Processing Measurement Systems MP/MS Systems 330 Development Unit, Multiuser
Controller, Programmable Switch ..TM 500 Series ... 355 Software ... s s s TR 88
Controllers, SyStem .....................ccccoomrveriiirrs 298 Differential Amplifiers ................. 7000 Series .. w218
Constant Amplitude Generator ......TM 500 Series 387 5000 Series ... 249
Converters TM 500 Series 380
Y o R 7000 SEries ........ooovvvvvereeee. 207  Differential Comparator Amplifier ..7000 Series ... e 218

TM 500 Series ... 351 ) ) . 5000 Series ... 249
DO A oo TM 500 Series ... 351 Differential Input Oscilloscope ...... 7000561168 «:sisivswwswmmrsiens 193-211,
EleCtrical/OPtCal .........ovovocccee oo w151 A 218,318
Optical/Electrical ................ I g?ggiiiges --------------------------- - ggg
ol o - © 7> Differential Amplifier, Dual Trace ..5000 Serics 250
Cords, Patch .......................... 448 Differential Probes ... . 425,439
Corrector, AUtOMAtC VIdeO ....................cccccovvommriiimrriorrinn 14  Digital Analysis Mainframes ...........DAS 9100 Series ... e 104112
Counters, Digital Digital Counters .............oxsmescns 7000 Series ............ 228
Frequency .........cccoovmvvincciissciss 7000 Series ..........ccccouuvieane. 228 TM 5000 Series . 339

TM 5000 Series . 339 . . TM 500 Series ... 358

TM 500 Series ... 358 Digital Delay ..............cccoiniiiinrinns 7000 Series ... 226
LY 0] 1 | ——————— 7000 Series ........ 228 )2 - TMS00 .......... 374

TM 5000 Series . 339 Digital Delay Oscilloscope .............. 5000 SBABS -....onmuumsivvsacimmorsess 193-211,

TM 500 Series ... 358 ) - 226,374
URIVEFBAD v ssasssvssessissimsassitivemsssscmssses 7000 Series ........ 228 . 7000 Series, Digitizers ......... 318

TM 5000 Series . 339 Digital Development Instruments. .. DAS 9100, 1200, 300 Series 101

TM 500 Series ... 358 Digital Generator/Inserter ..o 145
Counter/Timer ... TM 500 Series ... .. 3p2 Digital Input/Output Card .TM 5000 Series . e 351
Counter/Timer/DMM Oscilloscope Portables ....... ... 260270 DigRal LatChes: .::.u:wimmmmmsnimasmmmasmmmsm i 101
Coupling Capacitors .. 449
Covers, Protective ...... 451
Cradle MOoUNt ... 450
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Digital Multimeters

Autoranging .........ccccoocevicvieiiiee, Portables ..o, 264
Oscilloscope Coupled w/Temperature .7000 Series ............ccccccceenee. 225
Portables ..o 264,288
DMM OscilloSCOpE ......c.ccovevvceiiiiiiiinin 7000 Series .........cccoeveenirerene 225
TM 5000 Series ........c..ccocenne 344
TM 500 Series .......c.ccccovvnnn. 363-365
Portables ... 259,268,
272,283,
285,288
Digital Photometer/Radiometer ... 417
Digital Prescaler ... TM 500 Series . .. 343,361
Digital Readout Oscilloscope .......... 7000 Series .....ccccovvvivieeinins 193-211,
7000 Series, Digitizers 318
5000 SEeries .....ccccoevviiiiennnn 241,246
Portables ...... .. 269-277
Digital Servicing AidS: :..:..icnnsmmmsmmpsmnmmsmmmwmss
Digital Service Instrument ... o
Digital Storage Oscilloscopes ........ Digitizers
310,313,
318,328
Digital Storage Spectrum Analyzers 7000 Series ............c...cc........
Digital Tester ... 800 Series ........ "
Digital Voltmeters ... TM 5000 Series ...
TM 500 Series =
DIGItIZErS ..o
Digitizer Time Bases ... 7000 Series
Digitizing Oscilloscopes ..... ...Digitizers ......
Disk Drive:Unit: ...c.ccomsmmmnimnrmsmsusmemanies
Display Monitors ... GMA, 600 Series
Displays (CRT)
Bistable Storage .........ccccoocvviviinnn GMA, 600 Series .................. 81,82
Color TEIEVISION PICHUTE cuuwasierssersusissmesmmumsesnesrssssspsis w 149
Color Display ................. 57-66
High Brightness ..., 82
High Resolution .. 81
Large Screen ............ 81
Liquid Crystal Shutter " 38
Nonstorage ................ 5 82
OEM oo, 81-82
Raster Scan, Video - 82
Storage Display ........ o 81
Television Waveform ..... " 142
Vector Display ........... 142,143
KLY i smmssosnssmasisgrmsengressessommssss ors o e oA AR 82
Distortion Analyzers ... TM 5000 Series ... 348
TM 500 Series ..... 376
DMM Oscilloscopes ..............c......... 7000 Series =
Portables! e
Drafting SyStems ...
Dual Beam Oscilloscopes ................ 7000 Series ... i

5000 Series ...
Dual Beam Storage Oscilloscopes 5000 Series ...

Dual Time Base (Mixed Sweep) .....7000 Series ...
5000 Series ...

Dual Trace Amplifiers ... 7000 Series ...
5000 Series

Dual Trace Differential Amplifiers .5000 Series
Dual Trace Digital Storage

Oscilloscope ............cccccocvevviiiviiiiiiae. Portables ..o
Dual Trace Oscilloscopes ................ 7000 Series 4
7000 Series, Digitizers 318
5000 Series .......cccocviieiennne 238
TM 500 Series .......ccocoevinns 382-384
Portables ........cccoccvvevinnnn. 256-279,
283,
287-293
E
Events Delay: .......uuyousismunimsitamsmaniiasinsiisissisisimsmnie 226
Extender, Multifunction Interface ..TM 5000 Series ................... 350

F
F AdAPROTS ..o 449
Fast Rise Pulse Generator ............... 7000 Series ....... i 237
TM 500 Series 367-369
Fast Transfer Storage
OBCHIOBCOPOS: .....covvvvivionsussinmimmamnnnis Portables: ... 288
Fault Locating Cable Testing ... 150
EET PIobe8 ......c.ooovenvmans .. 425,435
Fiber Optic Adaptors .................. g 151
Fiber Optic Bandwidth Test Set . 151
Fiber Optic Cable TOeSars ............smesssmsasasi 150
Fiber Optic Electrical/Optical
Optical/Electrical Converters ... 151,390
Filters
Bandpass/Amplifier ..o TM 500 Series ........ccccoooevee 380
CRT Light, CRT MeSh' wissssuonmnmssmmsmimssnies : 451
Floating Measurements (Isolated) ................... . 436-438
Four Trace Amplifiers ... IS it 248
Four Channel Oscilloscopes . +Portables: .« auwammmmmm 259
Frequency Counters .............. 7000 Series .....cccccooovovcerennnn. 228
TM 5000 Series .........cccounnen 339
TM 500 Series ......ccoovvvvinnnne 358
Frequency Measurements,
Automatic ... Pontables: .w:ssnmemwsenmns 259
Full Custom WorkSystem .Software ... 48
Function Cards .................. .TM 5000 Series .........cccc..... 351
Function Generators ... TM 5000 Series ..o 345
TM 500 Series ... 370-373
Furniture, Workstation ..o 83,84
G
Gate Array Layout WorkSystem ....Software ... 48
Generators, Signal
AUudio SWEEP ... TM 5000 Series .......cccccueeee. 348
TM 500 Series
Calibration .........cccoovivviiiiiiiiis TM 500 Series ..
Component TV' ..y
Constant Amplitude .. .TM 500 Series
Fast Rise PUIS€ ........ccccccoovviviiinien, 7000 Series ..o
TM 500 Series 3
FUNCHION ..o TM 5000 Series .........cccouee. 345
TM 500 Series =
High Frequency ..........cccccveiiiienne TM 500 Series ..
NTSC .ouievssirsonons
PAL and PAL-M ..
PUISE ..o 7000 Series ...
TM 500 Series ..
BRI ssvesimasssnchrmmmemmmmiorissmissanssuseammesting TM 500 Series ..
Rate/Ramp ..... ..TM 500 Series ..
RC Oscillator .. ..TM 500 Series ..
SINEWAVE ... TM 500 Series

SQUArEWAVE ... TM 500 Series
Television Sync ... ..1400 Series ...
TeleviSION TSt .......vumisasimimsmmsmmsmimmssms G amem
Time:Mark s TM 500 Series

Tracking ...... .TM 500 Series ..

TAARGIS: vusvassmmsmammmpw s o TM 500 Series ..

VIDEO NOISE wiunossassssinssvinmmenmssins oosssssss s A T i ey

GPIB Products

AtoDiConverter .ucivumusmssamas 7000 SETIBS: ..icusmussssmmmvssaasss 227

TM 5000 Series ... S 351

Acquisition/Processing Systems .......... MP/MS Systems . 330

Audio Test System .........c.ccoevne ...TM 5000 Series ... 348

CADIES .o 24

Calibration Generator ............ccccccccueee. TM 500 Series ....... 385

Controller-Based Acquisition/

Processing Measurement Systems ......MS Systems ..............cccoe... 330

Controllers s T 298

Counter/Timers ..... ..TM 5000 Series ... 339

D to A Converter TM 5000 Series 351

Desktop Controller-Based Acquisition/

Processing Measurement Packages ....MP Systems .................... 330

Digital Multimeter ..............cccccovviiinnnn TM 5000 Series ...oivsusnes 344

Digital Storage Oscilloscope ................ Digitizers .......cccccoevveiicnnnn 254,307,
310,313,
318,328
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DIGIHIZEIS ..t 247,
306-329
Digitizer Systems ..........ccccoccovviiiiinn MP/MS Systems ................. 330
Digitizing OSCIllOSCOPES ...ttt 307,310,
313,328
Distortion Analyzer ... TM 5000 Series
INGEHAGE vy s namsonss TM 5000 Series .
LOGIC ANBIVZEN wiirmsmanuiisissess o s i
Multiplexer ..o TM 5000 Series .
Power SUPPIIes ;i TM 5000 Series
RF Scanner ... TM 5000 Series .
SOFtWANE ... e
Spectrum Analyzers ..........cccccvviniinnn 490 Series ................. -
Waveform Processing Oscilloscopes ..7000 Series, Digitizers ......... 318
Waveform Processing Systems ............ MP/MS Systems .................. 330
Workstations ..........ccccoooviiiceiiiiin 6000 Series ........ 24,55
GPIBROIOIONCE ....cccovcoivvisniiosuissivmssmisssmssmsnmsossiss 13-24
GR ACCESSOMIES ... 448
Graphic Computer Terminals .......... 4000 Series ... 57-66
Graphic Input Workstations ............ 6000 Series ... 72
Graphic Presentation System ... 61
Graphic Units, Interactive ........... 50
Graphics Processing Unit, Local ..., 61
Graphics Products, Computer
(see Computer Graphics Products)
Graphics Software Library 67-69
Ground Adaptors, Probe ... 451
Ground Isolation Monitor .. 436
Ground Leads, Probe ........ 446
Hand-Held Camera .. 408
Hard Copy Units .......... 78
Hard Copy Video Units ...... 78
High Brightness Monitor ... 82
High Current TranSfOrMer ..............cimsinmmiossinsmsmsersmiiis 379,443,
445
High Frequency Oscilloscopes ....... 7000 Series ........cccccvvviicinnnn 193-211
Portables .. 256-277
Digitizers 307,310,
7000 Series, Digitizers . 318

High Frequency Signal Generators TM 500 Series
High Gain Oscilloscopes .................. 7000 Series ...
5000:8enies: i 238,241,

High Resolution Copier
High Resolution Monitor
High Resolution Color Storage

SCOPO vvcsseinivmssseios s 50,0, 0 R572) (1T L — 246

High Voltage Probe ... 366,426,

. 436-438,

440

Hoods, Viewing ... 451

Housing Accessory, BNC ............comanmimmmnsuseussisss 448

HYDIIOS .. coiinnvimimmsmnisissmmmsmmss i G s SRR 34
|

Image Forming Module ... 79

Incoming Inspection Test Station ...MP Systems 335

Input Adaptors, Cable ... 448

Input/Output Card, Digital 351

Inserters, VITS ... .. 145,148

Instrument Carts, Mobile 83,

422-424

Instrumentation, Programmable ... 13-24

490 Series ...... .. 155-164

TM 5000 Series . 355

TM 500 Series ....... 361

Digitizers ... 306,321,

327

MP/MS System 330

Instrumentation Systems ... MP/MS Systems ... 330

Ingtrument Shuttle ...........oummnmninmmssn s 422

Instruments, Digital Service ... 127

Instruments, Digital Development ..DAS 9100, 1200, 300 Series 101

Integrated Circuit Curve Tracer ..., 400

Integrated Circuit Test EQuipment ..., 132

Integrated Circuits

CUIICK I exss0mvseisansnessassssmm s ssssasssss svssss sssusons s soiasan sy oves Evaysisss 32

MICrolith/DeSION wxcscissssssummassisasssssmmsmmmimmmsmsimsasi s 33

Integrated Counter/Timer/DMM

OBCHIOBCOPO: ...covuasmasymumisisisis Portables ussmssmsosmae 272

Intelligent Graphics Workstations ... 50

Interactive Graphic Units ... 50

Interface Extender, Multifunction .TM 5000 Series .................... 350

Interface, Programmable

MUBHUNCHON v

IRVBEREE: DG ..oinniermmmatss e AR e S S se g

Isolated (Floating) Measurements

L

Lab/Portable Instrument Carts ... 422-424

Laser Diode Module ................ 35

Leads, Patch Cord ...... 448

Leads, Probe Ground ............ 446

Library, Graphics Software .. ... 6769

Light Filters, CRT ... 451

Light Measurement ... 417

Liquid Crystal Display ............... 38

Local Graphics Processing Unit 61

Local Programming ..... .Software . 67

Locator, Cable Fault .....................ccccoooiiiiiiiieccee e 152

Logic Analyzers ....... .DAS 9100, 1200, 300 Series 101

LOGIC Probe. ... awismissmmsimsaisssms

Logic Triggered Vertical Amplifier .7000 Series ...

Low Frequency Oscilloscopes ....... 5000 Series ...
Portables ...,
Digitizer, Portables ............... 310

M

Magnetic Components 36

Mag Latch Relay ... 36

Mainframes

Color DIGHALANBIVSIS ... covewnrsemssisnsnsssssssmasssasiisssuimbeisisr sabinisiiseminio 104

General Purpose Instruments ............... TM 5000 Series . 355
TM 500 Series ... 389

Logic Analyzer ..........cccccoeeiviiinnicinnnn 1200 Series ... 114

Matrix, Printer ...............cccccocooiiiiiiiecccee 51

Matrix, Switch ... TM 5000 Series .......ccocovueee 355

Measurements

Automatic Frequency .............cccoeueueucad Portables: ..o 259

Automatic Period, Pulse, Width and

TG sssmsssamsississvvemsas s i Portables ..........ccocoviinnn

1980 ANSWER ..
IS 70008enes
5000 Series ...
TM 500 Series

Automatic Video .
Current .....ccocoeveenne

Isolated (FIOating) .........cocuiiiiiiriiiiiiciicc s

Light ©oovvvcceernn,
TEMPEratUre ........ccoovvivvieicieiiiiiiice s
TV Waveform ... Portables ... i
Memory Card, Programmable ......... TM 5000 Series . ... 351-354
MERLYN-G .............cooooviiiiccc Software ............ 48
MERLYN-PCB ... Software . 48
Mesh Filters, CRT ... 451
Metallic Cable Tester ................cccooecvviniiicn 153
7000 Series 233
MERAIS ... 31
Microprocessor Support
LOGIC ANGIYZETS ..ottt 101
Software Development Products .......... - 86
Microwave, Spectrum Analyzers ............... 154
Military Designator Oscilloscopes .Portables ......................... 268,277,
274

Mixed Sweep (Dual Time Base)
Oscilloscopes ..., 400 VR=T: 111 - S——— 222,224
5000 Series ... 251

Mixers, Waveguide ... 165
ModUular Probes ...............cc.ccocooviiiiiiceeeeeeeeeeeeeeeeee e 426,

430-433
Modules, Data Acquisition ... 107
Module, Image Forming ... 79
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INDEX
Monitors Digital STOrage ......c.oooviiiiiiiiiec e
Color Television PIiCUIE ............coccooiiiiiiiiiiieieeeeeee e 149
Color Display s ansummmnmmasm s mranan R 57-66
ComPULEr DISPIAY ......covvrieieieiieieiiiieieieie et 57-66 7000 Series, Digitizers
HIgh BAGHIRABSS: .couiinssumsimmmsiiserivnsoisos Givnnsosasmsississysssiian 82  DIGIHIZING iuvevisssrssemmmnmmermsssiisrsssmmsmsmms s s ssesstios ooy
BN ReSOIKION sorqsrsusmammnmuinpms st Wi dn s 81
LAIGE SCIEBN: .cvcuviresivssarsssssusssssssussansnainsassssssssssrsssasassosbasssanenassisedosssnssis 81
INONSTOTAGE s s immmmmuns sissommss s Ty SR 82 BMMN smmssanmssammmmmmsesmime 7000 Series
OEM ..o 81,82 Portables .........cccccccccvieinnnne
Raster Scan, Video 82
Storage Display ........ 81
Television Waveform . 142 Dual Beam ... 7000 Series
Vector Display ........... .. 142,143 5000 Series ...
Waveform/VECION ...........ccoiviiiiiiiiiicicee s 142,143  Dual TracCe ........cccccoovevvvciiiiiieiiiciieenn 7000 Series ............c..... -
D T 82 7000 Series, Digitizers 318
Motorized Back Camera ... 410 5000 Series ........cccooveireinenn 238
Mounting Adaptors, Camera ... 406 Portables ............cccccoeeennn. 256-279,
Mounting Dimensions and 283,
AAPLOTS ... 450 287-293
Multimeters, Digital (see Digital TM 500 Series .....ccccccoevuene. 382-384
Multimeters) Dual Trace Digital ..........cccccooovvirriiinne. Portables ..........
Multimode Storage Oscilloscope ...7000 Series ...........cccoccocevnnn. 182,  Four Channel ..........ccccovveiiciiiinnnnn. Portables ......
205200 High FreQUeNnCy: .u..:ususmimssississssnssssss 7000 Series ...
Portables ..........ccccccveveienien. 288
Multiplexer ... TM 5000 Series .........ccccc..... 355 e (g 21 0] - T—
N Digiti
N Connector Cables and AdaPIOFS ..........................cco... 88 High Gain .o 7000 Series
Network Analyzers ........................ 152 5000 Series
Noise Generator, Video .......... 148
Noise Measurement Set, Television . 148 High Resolution Color Storage ............5000 Series ..
NTSC GENOFAOIS ...occoriviiswmmsmmummmmssmmmmsmssrisi 145 oW FIeqQUENCY .oooovoeeeoeeeeeeesr e 5000 Series ...
(o) TM500 ..........
OEM PrOGUCES ..o 5079, PorabIes ........covsvii %?g;g
4&1 48222 Military Designator AN/USM-488 .......... Portables: insumssmsssisas 268,274,
. . ) 1 277
Operational Amplifier ... TM 500 Series ........cccoevee. 380 : ) )
OSCIllators ..............ccoooocooorrioeer TM 500 Series ................... 348378, Mixed Sweep (Calibrated) .................. 7000 SEMES ......ooovvivvvcsnes 224
388 . Portables: - 288
Oscilloscope Amplifiers ey o, 170 T [RR——————— Portables ...... 253-293
g . PRIGAN; waosiosisrasssossspisnssssmmmsssirsmans 7000 Series ... 187-211
(see Plug-in Units) 5000 Seri 238.952
Oscilloscope Calibration CMES v

: TM 500 Series 378,
Equipment ... 381.384
Oscilloscope Cameras . ..

: POMADIE ... 253-293
OsCilloscope Carts ... :

: Programmable ... 7000 Series ... 315-320
Oscilloscopes Rack t 7000 Seri 194198
Battery OPErated ...........oooeoooeeeeereeeeeeeeeeseeeeeeeeseeeeeeseeeeeeeesee e o5g  RACKMIQUNL i vvovrosrermssmmmnsssrmssramassinestastes OGS o vemrommcnensiiisyissy 201.204
Calibrated (Mixed Sweep) .........cccc.c..... 7000 Series 225 208.21 1

Portables ...... 288 5000 Seri 241 244
Color Storage ............ ...5000 Series 246 Port blenes """""""""""""" 258 '267
Computer Controlled ... ..MP Systems 330 OIADIES: swrmmmememrm o7 1 276
Counter/Timer/DMM ..... Portables ...... 272 TM 5000 Seri '355
Counter/Timer/Trigger ......... ...Portables ...... 259 T™500 S A 381-384
Coupled with Temperature ................... 7000 Series ... 225 CHES comsmmmnessnndss 389
PAAD0S <o 28 puggedized Portabl 268,274
o1 o127 s [o) ¥ 7000 Series 193-211 UGJOQUZEA ;issvrsvuueossiivivsssspssssonssasesinio OHBDIES .vviiivnmavmsavnieamiaiss s 277.
7000 Series 318 Saivisiicg Piuad 7000 Seri 230.937
5000 Series 241,246 Sgrr\g glgg UGN e €MeS .o,
FRRDICY o 259313 T BISHADIE .. 7000 SEMES .o 205-211
CUrve TIAGEIS smumusimimnamsmii s .. 393-402 :
5000 Series ... .. 241,245
Data ANAIYZET ......oooiiiiiciic e 101 Portabl 288.293
Delayed SWEEP .......oocovvveevrrvceerrceenc, 7000 SEries ......oovvvcovvveernnrnnn, 193-211, ONADOS v
TM 500 Series .. . 383
220,223, o
o LT 254,
e 307-313
7000 Series 318 318 3zé
5000 Series 232,252 . ;
BDual Beam usswssmisissussamissoi 7000 Series 203
Portables ...... 288 5000 Seri 244
Differential INPU ...........oooocorvvvrirere, 7000 Series 193-211, Crest...
Fast Transfer ... Portables ......
218,318 Multimod 7000 Seri
B 5000 SEres ... 328 BUREERR resirssapeosasmansa e
Digital Delay .........ccccccooovvviviviniiiinnn 7000 S€ries ......ccccovevveinrenne. 153236231 714 ' L T
7000 Series, Digitizers ........ 318 Cefertt)ﬁncs Information ...............c...... g
Digital Readout ...............cc.c.c.ccooovvvv. 7000 SEries ......oooovvvvee. 193-211 ariable Persistence ... 5000 Se’!es
7000 Series, Digitizers 318 Port blenes
5000 Series 241,246 R e ooy
Portables: ..z smssints 259-277,
283,288,
313
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TeleVISION i Portables .o 259,288,

307
TIM 800 ssisissssssssmssmmsommmmssssssmmss s s s s s wmss 381-384
Waveform Processing .MP/MS Systems ................ 330
Word Recognizer .........cccocevccicinann. Portables ..o 259,307

XY PIOtiNG sossssamsmssssusnmsnsemmmmsssas 7000 Series wummmsmin 193-211
5000 Series .......ccccoovvcvvriiniee 238,241,
244
Portables smmsssmmmmmn 256,283,
278,
TM 500 Series ..........ccoeeeee. 384
Output Module for Plotter or Chart
RECOMET ...t 152
P
Pack, Battery ... 141,281
PAL and PAL-M Generators ... 145
Panel Plug-In Chassis, Blank ... 392
Patch Cords, Leads ..o 448
Pattern Generator Probes/Modules ..., 101
PCB WorkSystem ... Software ... 49
Performance Analysis
(Software and Hardware) ... 117
Period, Pulse, Width and Time
Measurements, Automatic ............ Portables: ssssussssmmmmsma 259,307
Photometer/Radiometer, Digital ..., 417
PlaStiCS v s s 30
Plug-Ins
General Purpose Instruments .............. TM 5000 Series ........cccooeuenn. 338-356
TM 500 Series 357-389
OSCIllOSCOPE ... 7000 Series ....... 212-237
5000 Series ........ccccccevvennnn. 242,
248-252
Plug-In Carrying Cases ..o 174,451
Plug-In Chassis, Blank Panel 392
Plug-In Storage Cabinets ..., 450
Plug-In Units
Ac RMS Digital Voltmeter .................. Rortablesi...ovmams deimsmns
TM 5000 ....
L1 1150, 0 P ———
Calibration Generators .............ccoerne. TM 500 Series
CATV Preamp ..cooovoviiioiiiiciie i
Current Probe Amplifier .TM 500 Series .......c.covovuninn: ;
CUNVE TIACEIS ..ottt 393
Delayed Sweep Sampler . «+7000; 5000 Sefies uuuama 232
Delaying Time Bases ..........cccccccoecuue. 7000 S€ries .......coresmrersencsesene 220,223
5000 Series ........cccocvrviinnn. 243,252
7000, 5000 Series ................ 232
Differential Amplifiers .......c..ccccccoevininn 7000 SEries .......cccoevvriniriernns 218
5000 Series suwssssssmsvinas 249
TM 500 Series .........ccoccene. 380
Differential Comparator Amplifier ......... 7000 SEeries .......ccccevvvriviieranns 218
5000 Series: uuwwssmssminns 249
Digital Counters ..o, 7000 Series ........cccoovvvviinn 228
TM 5000 Series ........cccceuenee. 339
TM 500 Series ......ccoocvvvenee. 358
Digital Delay ..., 7000 Series ..o 226
TMB00 Series s 374
Digital Multimeters ...........ccccccoovviiienen. 7000 Series ........ccccovcvenins 225
TM 5000 Series ..o 344
TM 500 Series s 363-366
Digital Prescaler ...........cccocovovviniinnnn. TM 5000 Series ..o 343
TM 500 Series ..o 361
Digitizer Time Bases ...........c.cccoovvveee. 7000 Series ...........cccccvninnn 325
5000 Series .......ccooovvvviiiiennan, 329
Dual Differential Amplifier ................... 5000 Series: i 250
Dual Time Base (Mixed Sweep) ........... 7000 Series .......ccccooevvennnn. 222,225
5000 'SEeries: wssussisssssevsvvesss 251
Dual Trace Amplifiers ..o TO00SENES ,.oonsesomissasisnsasissss 215
5000 Series 243,248
7000, 5000 Series ................ 232
Dual Trace Differential .................ccc... 5000 Series ........c.coevvvennn. 250
Four Trace Amplifier 15 0,0, 01T 1= TH——————— 248
Logic Triggered Vertical Amplifier ........ 000 SEIIER 1:essisinsssimsiasiaiinns 216
Operational Amplifier ...........ccccccccvninn TM 500 Series ........cccccevne 380
Qseillators sessmwmmmmmnsssmes TM 5000 Series .........cccocuniee 348
TM 500 Series ........cccoveve. 378,384,
388

INDEX
OSCIlloSCOPES wssussmsussscusisvesviiimmmmmiess ¥10,0, 0871 {[-T- F———— 187-211
5000 Series: wmmmmisossiem 238-252
TM 500 Series ... 378,
Power Supplies 381-384
0to 20 V Variable ..........cccccovnieinnne TM 5000 Series ... 346
TM 500 Series 376
for Plug-n Units: iquesoumsmsmmaessssus TM 5000 Series ... 355
TM 500 Series 389
Programmable ... TM 5000 Series ... 346
Programmable ..............coceeericniiiiininne 7000 SEres ....cccoovevevivvinininens 315,323,
325,
338-356
Programmable Distortion Analyzer ....... TM 5000 Series .....cscucviven 348
Ramp Generator ..o TM 500 Series 370-373
Rate/Ramp Generator .............cccccoeve. TM 500 Series 373
RF Sweep Generator ..............ccccoeea.... TM 500 Series .. 388
Sample/Hold Digital Voltmeter .............. 7000 Series ....... 227
SAMPING <. 7000 Series ... 230-237
5000 Series ... 232
Sampling Heads ... 7000 Series ... 235-237
Single Time Bases 7000 Series ........cccoveriinne 220,223,
234
BO00ISENES: .. osiusssionsssvsmmssissis 329,251
Single Trace Amplifier ... 7000 Series ..........ccccccceeinne 213-219
233
5000 Series ........cccoovviinnnae 248-250
Spectrum Analyzers ... 7000 Series ......c.cccccouiiiicias 166-171,
229
TDR oo 7000 Series ........ccccovviinnnns 233
Tracking Generaters: :s:xmssussssssssswsmmmms s s e v s 172
Universal Counter/Timers .. ..7000 SEries .......cocruereeurrensmnne 228
Polarized VIEWErS ... 451
Portable Instrument Carts, Lab ... 422
Portable OSCIllOSCOPES .............ccooiiiiieiiiecc e 253
Portable Oscilloscopes w/Counter/
TIMEI/THGYET icosiiunanmisminmmmmmsivasrimsssmvsltoos e 259
Portable Oscilloscope w/DMM,
11 £ 259,288
Portable Oscilloscope Power
SUPPIY oo 281
Portable Spectrum Analyzer .. - 155
Power Divider, GR ... 448
Power Divider, SMA (3 mm) 448
Power Supplies
0to 20V Variable .........ccccccovecenieininnn. 346,376
ACCESSONY ..ottt ettt ettt 435
BaIYOIY! simuesmssussossnssomrmshnis om0 s S R SRS S 281,391
for Plug-In Units ... TM 5000 Series .......ccoeeee. 355
TM 500 Series ........cccccoueunne. 391
Portable: Oscilloscope .o 281
Programmable ................... 346
Preamp Amplifier, CATV ...... 167
Preamp, Spectrum Analyzer .. 167
Prescaler, Digital .......................... TM 5000, TM 500 Series ...... 343
TM 500 Series .........coeeivniinie 361
Printed Circuit Board Design
SYSIEM oo e 48
Printer, Matrix ...... 51
Probe Adaptors 448
Probe Amplifiers, Current ............. TM 500 Series .........cccccceuae 379,443
Probe Chart, Recommended ..................cccooiiiiiiiiie 426-427
Probe Ground Leads ................ 448
Probe Grounding Adaptors . 448
Probe TiDS: .. .oxomummuasimmmi e s e s e n s s 446
Probes
ACCESSOIIES ..ottt 446
Active ...........
Counter ...
CUITENT .ot e
Data ACQUISIEION ... 128
DIffErential ........c..c.viviiiieeies s 426,439,
249
Digital Photormete/RAAIDMEBIET .cwmasmmusa s 417-421
Environmental ... 426,441,
442
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Probes (continued)

FET QN 50 ORI 00051 0vasmsamisssnesssnesisassossmsmssismi s s e 426,435
HIGh CUITENE ..o 379,443
HIGh VOITEGE ..o 366,426,
440
LAQIIE souusvimsnssmsamsics onessmponvenmsinuoson s dsramossansapsnpseanssasbrsassbessnssssbinmesames 128,441
MOCIUIRE s uuisens sssvumsumonsnassssmsssusnmmnsimsssmsmsiimasmsssss o s o sossese iy 426,430
PAREIN GENBIATOT oot s sty 128
Recommendations ... 426-428
BB o civasnmmmmmmrism s e S e S SR 366,441
TEMPETALUIE ... 366,442
ST i) 011 1o OV S o PN 432
NORBTO! .o s o e SO T L Y AT 426
WOrd RECOGNIZET ........cccoueviuiiiiniiisieieisisisissscseire e nenesensssssnenens 128
Programmable Instrumentation (see GPIB Products)
Protective COVErS .................cocooooiiiiiiiiiicieeee e 451
Pulse Generators ............................. 0.0 0JS 7T (=7 J——— 237
TM 500 Series ........ccccoco.... 367-369
R
RACKADAPIOTS -sommmmmmssssiimissm it s A s o s s 450
Rackmount Model Instrument
OIS (icusiisunsionssimimomsinssssmssonnmsssssns A S A AR 422-424
Rackmount Oscilloscopes .............. 7000 Series .........ccccovvririninns 194-198,
201-204,
208-211
5000 Series ........ccccocevrennnn. 241-244
TM 5000 Series 355
TM 500 Series 381-384
PORADIBS. ..oonspmmsnnuiman 258,267
271-276
Ramp Generators ... TM 500 Series ......cc..ccovue.. 370
Raster Scan Display Units ..., 82
Raster Scan/Video Hard Copy Units ..o, 78
RABIOVIZOT ..cociosinmimmmmmpmrammmiis b i s s s s e 75
Rate/Ramp Generators .TM 500 Series .......c.ccccouu.... 373
RC Oscillator ... TM 500 Series ..o, 388
Readout Oscilloscopes, CRT .......... 7000 Series .......ccoooeveveennn. 193-211
7000 Series, Digitizers 318
S000 SEIIES i 241,246
Portables ... 259,313
Readout Oscilloscopes, Digital ...... 7000 Series .................. 193-211
7000 Series, Digitizers 318
5000 Series 241,246
Portables .:cisiiesiivmssinisasss 259-277,
283,288
Portables, Digitizers 313
Receivers, Optical/Electrical ..., 151
Reference Information (see Selection Guides)
ACQUISIION/PrOCESSING ..o 330
Camera Recommendations: ...........c.cimmimsmiorssssssrmisnsssssssenssisssisianssns 404-407
CRT PROSPROIS ..o 180
DIGINIZETS ..ot 306
TeChNOIOGY SECHOM cscrinnsrenensssssmsassnsasussassonsssssssnnsessasssassassonsssssasnsssnss 39
General Purpose Interface BUS ...........cccccccooooviieeiiiiiceceecee 13-24
Modular and Integrated OSCilloSCOPES ............ccovvvveiriiriiiiciiiieans 176
Oscilloscope SPecifications ..o 176
Probe Recommendations .............ccccoooiviiiiiiiioccieee e 426-428
Sales, Ordering, Customer SUPPOMt .........cccccoveoviieveieeeieeeeeeeeee 452-459
Sampling ApplICAtIONS ......c.covoiiiiiiiieiciceeeee e 186,230
Storage DiSPlays . uwssemmssumsmnasmusimme i 182
Waveform DIgItiZers ... 186
Reflectometer Cable Testing,
TV DOMBIN ccscrrrorsmnsnszassssssmummstranessns o e A e sa s sesssyssy

Relational Data Base Management 6000 Series
RF PrObO. .....couimmiimsimassms s

Ruggedized Oscilloscopes .............. Portables ...,

S

Safety (IS0Iators) .............cooovoiiiiiieeeeeeeeeeeeee 436

Sample/Hold Digital Voltmeter ........ 7000 Series ..ccmasvsiiencsssons 227

Sampler, Delayed Sweep ................ 7000, 5000 Series ................ 232

Sampling Accessories ... 7000 SeNes .uuuvmmisimsesaisisssss 230-237
5000 Series ......cc.ccoccvrernnnn 232

Sampling Decision Tree ... 230

Sampling Heads Plug-In Units ........ 7000 Series e 235-237

Sampling Plug-In, Delayed Sweep .7000, 5000 Series ................ 232
Sampling Plug-In Units ... 7000:SeMes  siumsusessimssnis 232-237
5000 Series ........cccccovviriinnn. 232
Sampling Probes ... 432
Scanner, Programmable ................. TM 5000 Series ..........cc........ 354
Scanner, Programmable Low Level TM 5000 Series .................... 352
Selection Guides
4100/ SelechoniGUIEE: .usemrsn s i o o7
4120 Selection GUIAE ........cc.ccoooiiiiiiiiiiiieie e 64
4400 Series Selection GUIE ...........ccoccoeiiiiiiirieieieeieeiesseeienes 70
5000 Series Selection GUIAE ............cccoiiiiiiiiiiiiieeieeeea 238
7000 Series Oscilloscope Systems/
Probe Selection GUIE .............ccccoriiiiiiieiieieeeeee e 191
7000 Series Nonstorage
Seloction GUIHE: s s S ST 193
Camera and Mounting Adaptor
Saleclion Qe ...cvnannmnummmmrraamrmmmsms s R 406
Color Copier/Rasterizer
Selection GUIAE .........ccooiiiiiiiiiii e 75
Digital Counters Selection GUIE ..........c.cccccoviinsieisisisisimsisonsamnisnns 358
Digital Multimeter Selection Guide ..............c.cccoovrieeviiiiicieiee 363
Logic. Analyzer Selection GUIdE ........wwmnissssssasssg 103
Power Supplies Selection GUIAE .............c..covrrimemrenereenensisnsneseseens 375
Portable Real Time Oscilloscope
Salecton GuIdE: .. cuwsmumsmsasmasspa s, 254
Portable Storage Oscilloscope
Selection GUIE .........ccoiiiiiiiiiiii et 254
Spectrum Analyzers Product
Selection GUIE .........cooiiiieiieeee e 154
Semiconductor
Automatic Test Equipment .................. S-Systems ......cccooiiiiien 132
MP/MS Systems ................. 294,330
Curve Tracers ...........cccooviee 393
Servicing Aids, Digital ... 127,374
Single Time Bases ... 7000 Series ......cocoveeverennn. 220,223,
234
5000 Series .........cccorrninnn. 329,251
Sideband Analyzers, TeleviSion ..o, 173

Signal Generators

(See Generator Signal)
SIGNAIPICKO —oocunvcvnvorammnnmmmp sriasonsmrms i
Signal, TV Correctors ...
Single Trace Amplifiers

SMA (3mmM) ACCESSOMI®S ............o.ooviiiiiiiiiiiieieeseee e
Socket Adaptors ... 401
SORWAIe SUMMABRY ......coi.coimanmsmmmmsmmssamimssonmmgms 25-26
Software Development
WorkSystem ..., Software ..........cccccceeveiinn. 49
Software Development Unit,
MUBIUSEE ... 88
Spectrum Analyzers
ACCOSSOMES . 00xcssteasimsnssonnss s iobsrsradsiasmes i s atamamsdt i AT hsato s s sansstane 174
Digital Storage ..7000 Series ... 166,170
PIIGAN: sowsmnamonamnsmsmms s 7000 Series 166-171,
229
POHBBIG! ».cvooriinsennmmainmnimesessmeed O0SEHES -.ovoocuasmssseranisvnins 154
PrEBIND s sy e s s s e e s AT 167
Programmable ................ccooeeee. .490P Series 154
Standard Cell WorkSystem ... Software ... 49
Structured Custom WorkSystem ...Software ...........cccococer. 48
Storage
Gabinets PG ks sy s s s 450
Display MONItors ...........ccoovviiiiiiiiiiciic 81
Oscilloscopes, Color ...... ..5000 Series 246
OsCilloscopes, DIgital ..........cccoviiiiiiiiiiiieeeeeeeeeee e 307-314,
318,325
Oscilloscopes; DIGNZING: i 307-314,
318,325
Spectrum Analyzers, Digital ................. 7000 Series ........cccocveirinnnnens 166
Sweep Generator, Audio ................. TM 5000 Series 348
TM500 .............. 378
Swept Frequency Systems ...........cccocooiviinns 172
Switch Controller, Programmable ..TM 5000 Series ... 355
SWItCh, MBI .........oeosmeamsmsms TM 5000 Series ... 355
Sync Generator, Television ..., 145
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SYNCAFONIZEIS ...t 144
Systems
Acquisition/Processing ............cccccceeene. MP/MS Systems ............... 330
Artificial Intelligence ....... 4400 Series ........... 70
Automated Layout .. 48
Automatic Test ... .S-Systems ..... 132
T —— 44
Data Acquisition ................ MP/MS Systems .. 330
Desktop Controller-Based . .MP/MS Systems .. 330
Drafting senvimvissimsmminmisiissashiess s 55,61
GraphiC .....cccccounnne 50
Graphic Presentation ............. 61
Printed Circuit Board Design ..o 44
Programmable Audio Test .................. TM 5000 Series ........ccccceee. 348
Swept Frequency ............... - 172
Technical Data Analysis ... 56
Test and Measurement ..............ccco..... TM 5000, TM 500 Series,

Digitizers, MP/MS Systems . 294-392
TV Waveform Measurement ................. Portables ........ccccccvviiiias 259,307
UNIX Software Development ... 54
T
Technology REIOrence ............ s 39

Television Products (see full
description in Television Catalog)

AUAIO - SYNCNIOMIZEL  wrviscvisiermsmmasmmm s s e s 144
Automatic Video Correctors ............ 148
Automatic Video Measurement Set 147
Color Picture Monitor ...............cccc.... 149
Demodulators ................. 146
Noise Measurement Set ... 148
OSCillOSCOPES ......oovveciiiiicicieeee 7000 Series 224
Portables ..........ccccccoveiiveinn. 259,307,
288
Sideband ANAIYZETS ..o 173
Signal Correctors ... 148
Sync Generators . 145
SYRCIIORIZEIS: vvivppmmmmssosminmsmmmssmims o ars e i 144
Test Signal GeMeratorS: il s ismms st s assm 139,
144-148
VEOLOTSCODES u:suss:ssnssusenvocssssussssnssssysstsssmsdiusbss s siossyassass ass soupassnonss 142,143
VITS Inserters ......... ... 145148
Waveform Monitors ........... ... 142,143
Waveform/Vector MONItOrS .........c.cccvvvveiriiioiiieeecese s 142,143
XY MONIOT ..o 149
Temperature Measurements .. .... 366, 442
Temperature Probe ...............cccccocoovvevvvceinnnnn. .... 366, 442
Terminals, Color Graphics Display 4000 Series .. ... 5766
Terminals, Graphic Computer ... 57-66
Terminations, BNC, GR, SMA
1111 ) 448

Test and Measurement Systems ... TM 5000, TM 500 Series,

Digitizers, MP/MS Systems . 294-392
Test and Measurement Software
WorkSystem ... Software ... 49
Test Equipment, Communications
(see Communications Test Equipment)

Test Equipment, IC ... S-Systems ......ccoeviiviiiinn 132
Toat Signal GONOTALONS: .. ..ot i 139,
144-148

Test Station, Incoming Inspection MP Systems .................. 335
Test System, Automatic ... 132
Test System, Programmable Audio TM 5000 Series .................... 348
T0s1er8, DIgRA ......ouinrmmmmmmormeniimas s 150
Testers, Fiber Optic Cable ..o 152
Testers, Metallic Cable ... 153
Thermal Readout .............................. 7000 Series ........ccooovrvviiininnne 225
TM 500 Series ......cccccvvnne. 363

Portables: v asumsssssins 289

Three-Dimensional Displays ........... 4120 Series .........cccccoveennn. 64
Time Bases, Delaying ... 7000 Series .........cccccrennennn 220, 223
5000 Series .........ccoovvruririnines 243,252

7000, 5000 Series ................ 232

Time Bases, Digitizer ... 7000 Series: .. 325
5000 Series .........cccovvvcerin. 329

Time Bases, Dual (Mixed Sweep) ..7000 Series ............cc.ccccc..e. 222,225
5000 Series ........ccccoveerennen 251

INDEX
Time Bases, Single ... 7000 Series .......ccccccvveinnia. 220,223
5000 58S .uussvssssiissssmmmsssiis 234,329,
Time Domain Reflectometer, -
Cale TOBUNG ....c.oovsismsinmmmscssmmmnmy g s 152
Time Interval Counters ... 7000 Series ........ 228
TM 5000 Series . 339
TM 500 Series 358
Time Mark Generator ... TM 500 Series .......ccccceennine 387
TIPS PIODB. ......ocoiscvvimsinsmmmmmasmmvssismaminsnssitinsmsiss . 446
Trace Recording Cameras ... 404-416
Tracking Generators .............. 172
Transformers; HIgh CUumrent ..........«.usmmmveasinsasassssssions 379,443,
445
Transistor Curve Tracers ..o 393-402
Transient Digitizer ... . 321-327
Transmitters, Electrical/Optical ........................ 151
Triangle Generators ......................... TM 500 Series 372
Two-Dimensional Displays ............. F120/S0M18S: cusisnssmssnsiasmmmss 64
U
Universal Counter/Timers ............ (0,0 0JST: T [- T p——————— 228
TM 5000 Series . .. 339-342
TM 500 Series 358-362
UNIX Software Development
SYSEOIM .o 54
\'/
Variable Persistence Storage
OscCilloSCOPeSs ............cooovvvvviiiiiins 400, 027-T -1 SR—————— 205-211
5000 Series .... 241
Portables .............. 288
VBCIOTSCOPOS .........coociivvivshsssossavsiviia 1400, 500 Series .. 142,143
Video Corrector, Automatic ..................cccococoeiirinnnn. 148
Video Hard Copy UNMS .......esmisansssmismsosmssiismssissass 78
Video Interface Kit ..o 144
Video Monitor, Raster Scan.....................ccccoccceiviciivccec e 149
Video Noise Generator ... 148
Viewing Hoods and ACCeSSOries ................ccccoeeviviciiiennn. 451
VITS Inserters 145,148
Voltage Probes ... 426,441
Voltmeter, Ac RMS Digital ............... TM 5000 Series . 344
TM 500 Series ... 363
Portables .........ccccocoveveennn. 272
Voltmeter, Sample/Hold Digital ...... 70,0, 0185727 (1-T- S —— 227
w
Waveform Digitizer Amplifier .......... 247
Waveform Digitizer, Programmable 321-327
Waveform Digitizing Instruments ... 306-337
Waveform Monitors ... 140
Waveform Processing
OSCHIOBCOPOS .........c.oi.ccisiunsiivivavivines 7000 Series, Digitizers ......... 318
MP/MS Systems ..........c....... 330
Waveform/Vector MONItOrs ..o 140,141
WavegUIide MIXOIB ...........omanimmmaireasinimsissnsmmms 165
Window Managed Display 4120 Series .......ccoovvveiivinnns 64
WIRAOWING .......icoomoamisisiiosin 4120 Series ......c.coccvveceninnnn. 64
Word Recognizer ............ Pordables wwmssimmmae 259
Word Recognizer Probe ..., 128
Workatation FUMNUIS: .......c...oomunmumsriasmsmmsnssasissmsns 83
WorkSystems
DOSIGABES. toicicumsin dusisussssivmsina cisvsini Software 47
S VIRV (o] 11 (RSSO ———n——— Software .... 48
Gate AImay .......ccoocvevviviiiiieeciienen Software ... 48
PCB i isisyissersimsismissssimssmmasisesmisasssssisd Software ... 49
Software Development ...............ccccco.... Software .... 49
Standard Cell ..........coooovivinnniiiiiniiinen Software ... 49
Structured Custom .......ccovciiniiiins Software .... 48
Test & Measurement ............ccccoovevvienne. Software 49
Workstations
CGADICAM ,iovistebschihsssotsesiisimmssossmis s T R e 54
Color Graphics 65,66
Graphic Input 74
High Performance, 2D & 3D
Intelligent Graphics .............cccniiiniiennn. 50
Writing Speed Enhancers, Camera 405
X
oo IVBOMIROLS: s s nmi s i D S S0 82

b
i
o
<
-
<
=z
Qo
=
O
=z
=3
w




>
)
X
>
=
=
=
m
EY
(9}
=
o
m
>

TEK g

Type
AA 501
AA 5001

ACEDIT
ADSO05
AnthroCart
AnthroArm
AM 501

AM 502

AM 503
AN/USM-488

A6302
A6303
A6741
A6742
A6743
A6744
A6901
A6902B
BP1
CAE
CG 5001

CG 551AP

ColorKey

Common
LISP

CT-1
CT-2
CT-3
CT-5
C-30B
C-31B
C-4

C-5C
C-51
C-53
C-59A
C-7
CX4106A
CX4107A
CX4109A
DAS 91XX
DAS 9109
DAS 9119

DAS 9129
DC 5009
DC 5010

DC 503A
DC 504A
DC 509

DC 510

DDL

DD 501
DM 44
DM 501A
DM 5010

DM 502A
DP 501
EZ-TEST
FA-1
FA-2

10

Instrument Description Page
Distortion Analyzer ................ 376
Programmmable Distortion

Analyzer ..., 348
ACE Screen Editor ................ 98
Workstation Cart ..................... 83
200 T« S 83
Shelf Arm ....c..coovvivriinne 84
Operational Amplifier ............. 380
Differential Amplifier .............. 380

Current-Probe Amplifier .. 379,443

100 MHz Dual Trace
Portable Oscilloscope .... 274,277
Current Probe ................. 379,443

Current Probe
RS-499 Interface

2-Wire Direct Interface .......... 150
Tri-State Break-Out Box ........ 150
Interface Adaptor ............... 150
Ground Isolation Monitor ....... 438

Isolator ..............
Battery Pack .

Programmable Oscilloscope

Calibration Generator ............ 385
Programmable Oscilloscope

Calibration Generator ............ 385
Interface Software .................. 93
Software nussnmsmsnmeas 73
Current Transformer .............. 445
Current Transformer .............. 445

Signal Pickoff ..............
Current Transformer
Camera .......ccoccoevivenns

Camera .. . 412
Camera .. . 408
Camera .. . 416
Camera ..... . 418
Camera ..... . 413

Camera ..
(67111 1= - QEump———— 410
Computer Display Terminal ..... 60
Computer Display Terminal ..... 60
Computer Display Terminal ..... 60
Digital Analysis Systems ......
Digital Analysis Mainframe .... 111
Digital Analysis Mainframe

(ATE Version) .........ccccccceevvinn. 11
Color Digital Analysis

Mainframe ..ssussssssmsissianss 11
Programmable 135 MHz

Universal Counter/Timer ........ 342
Programmable 350 MHz

Universal Counter/Timer ....... 340
125 MHz Universal Counter .. 360
100 MHz Counter/Timer ........ 362
135 MHz Universal

Counter/Timer ... 359
350 MHz Universal

Counter/Timer ... 359
Digital Design Lab Support .... 98
Digital Delay :.ovsivsnspeniin 374
Digital Multimeter ................... 289
Digital Multimeter ................... 364
Programmable Digital

Multimeter ...........cccooiviinnns 344
Autoranging Digital Multimeter 364
Digital Prescaler .............. 343,361
Software ..............
Fiber Adaptors ...
Fiber Adaptors ...........cc.ccc.....

Type
FA-3
FA-4
FA-5
FA-6
FA-7
FG 501A
FG 5010

FG 502
FG 503

FG 504
FG 504T

FG 507

Franz LISP
GMA201
GRASP
GURU
ICOM40
J16

J6501
J6502
J6503
J6504
J6505
J6511
J6512
J6523
K117
K212
K213
K217
LANDS

Lo Pro
MERLYN-G

Instrument Description

Fiber Adaptors
Fiber Adaptors
Fiber Adaptors
Fiber Adaptors
Fiber Adaptors
2 MHz Function Generator ....

Programmable 20 MHz
Function Generator ................ 345

Page

11 MHz Function Generator .. 372
3 MHz Function Generator .... 372
40 MHz Function Generator .. 373
40 MHz Function Generator .. 373
2 MHz Sweeping Function

Generator ........c.ccoococvvvveennn 373
Software ........ccccocevvviviciiiennn 73

Computer Display Module ...... 81
Software
Software -
Interface Software .................. 98

Digital Photometer/
Radiometer ...........

lluminance Probe
Irradiance Probe
8° Luminance Probe
Uncorrected Probe ................ 420
LED Probe ................

llluminance Probe
Irradiance Probe

1° Luminance Probe ............. 420
Instrument Shuttle ................. 423
Portable Instrument Cart ....... 423

Lab Instrument Cart
Rack Instrument Cart

Language Development
SyStems ... 90

Software ..., 67
Automated Layout System ..... 48

MERLYN-PCBPrinted Circuit Board Design

MI 5010

MProlog
MP 1101

MP 1201
MP 2101
MP 2201
MP 2401
MP 2501
MP 2601

MP 2901
MP 2902

MP 2903
MS 3101
MS 3201

MX 5010
M2
OF150
OF151
OF152
OF192

SYSIEM wasorsmimsmmmsrimnimrs
Programmable Multifunction
Interface

SORWATE .....cumsmsssasssisssisns 72
Programmable Digitizer
Measurement Package ......... 332
Programmable Digitizer
Measurement Package ......... 332
Acquisition/Processing
Measurement Package ......... 332
Acquisition/Processing
Measurement Package ......... 332
Acquisition/Processing
Measurement Package ......... 332
Acquisition/Processing
Measurement Package ......... 334
Portable Measurement

Package ... 334
Inspection Test Station .......... 335
Audio Measurements

Package: s ssussmmmsmsms 335
Oscilloscope Measurement
PAcKage: ..o ascsmsusssosmmssdivi 336
Acquisition/Processing
Measurement System ........... 337
Acquisition/Processing

Measurement System ...
Interface Extender ..........
Sample/Hold Module ..
Fiber Optic TDR ........cccocvviuee
Fiber Optic TDR! .
Fiber Optic TDR ..........cccocovee.

Fiber Optic TDR
Bandwidth Test Set ............... 151

Color identifies NEW products

Type

OF235
OR501
OR502
0OT501
0T502
0T503
PG 501
PG 502
PG 506
PG 507

PG 508
PG 508T

PLOT 10
PS 5004
PS 5010

PS 501-1
PS 503A
P6006
P6007
P6008
P6009
P6010
P6015
P6021
P6022
P6028
P6046
P6048
P6053B
P6055
P6056
P6057
P6062B
P6063B
P6101A
P6102A
P6104A
P6105A
P6106A
P6107A
P6108A
P6121
P6122
P6125
P6130
P6131
P6133
P6149A
P6201
P6202A
P6230
P6302
P6303
P6401
P6406
P6420
P6430
P6451
P6452
P6453

P6454
P6455

P6456
P6457
P6460

Instrument Description Page
Fiber Optic TDR ...........ccococ..

Receivers .......ccccccvvvcveiicnn. 151
Receivers ....... w151
Transmitters ... .. 151
Transmitters ..........ccccoeiennn 151
Transmitters ...........cccoocevvennn. 151

50 MHz Pulse Generator ....... 369
250 MHz Pulse Generator ..... 369
Calibration Generator ............ 387
Dual Output 50 MHz Pulse
Generator .........ccccooceeeveiiiin.

50 MHz Pulse Generator ....... 368
50 MHz Pulse Generator ....... 368
Graphics Software Library ...... 68

Power Supply .....cccooovvviin 346
Programmable Triple Power

SUPPIY uissisivmramisiviswns 347
Power Supply ........... i
Triple Power Supply .
10X Probe ......
100X Probe ...
10X Probe ......
100X Probe .......c.ccccoceviiinn.
10X Probe ......ccccoovevvviicii
1000X Probe .....

Current Probe ..

Current Probe
X Probe -.suwnmmmsmmmsnis
FET Differential Probe .
10X Probe .......c..cccoouni.
10X Probe ......
10X Probe ......
10X Probe ......
100X Probe ...........
10X or 1X Probe
10X or 1X Probe ..
1X Probe ...............
10X Probe ........ccocooceveen.
Voltage Probe .........c.ccoeceiees
10X Probe
10X Probe
10X Probe
10X Probe
10X Probe
10X Probe
5X Counter Probe ..................
10X Probe
10X Probe ..
10X Probe ..
10X Probe ..
FET Probe ..
FET Probe ..
10X Probe
Current Probe (See A6302) .. 443
Current Probe (See A6303) .. 443

Logic Probe ........c..cccouivinennnss 441
Word Recognizer Probe ........ 128
1X RF Probe .........ccccoovvvniee

Temperature Probe .........
Data Acquisition Probe
Data Acquisition Probe
High-Speed Data Acquisition

| 3 (0] 0= 128
100 MHz Clock Probe ...........

TTL/MOS Pattern Generator
(2o o S S 128

ECL Pattern Generator Probe 128
Pattern Generator Probe ....... 128
Data Acquisition Probe ......... 128
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ALPHANUMERIC

Type
P6462
P6601
P6602
SC 501
SC 502

SC 503

SC 504
SG 502
SG 503
SG 504
SG 505
SG 5010
S15010
SPG12
SPG2
SPG22
STRUCTA
S-1

S-2
S26RFO00
S-3A
S-3220
S-3225
S$-3270
S-3280
S-3295
S-4

S-5

S-6

S-51
S-52
S-53
S-54
TDC
TDC-1
TDC-2
TekMate
TekSPANS
TG 501
TM 5003
TM 5006
TM 501
TM 503
TM 504

TM 506
RTM 506

TM 515
TR 502
TR 503
TSG11
TSG12
TSG13
TSG15
TSG16
TSG170A
TSG2
TSG21
TSG23
TSG25
TSG26
TSG3
TSG300
TSGS5
TSG6
TSG7
TSP1
TSP11

Instrument Description

Data Acquisition Probe
Temperature Probe .................
Temperature Probe ...
5 MHz Oscilloscope

15 MHz Dual Trace
OscilloSCoPe i

10 MHz Storage
OSCIlOSTOPE: yiessisiascninusinissss
80 MHz Oscilloscope
RC Oscillator
Leveled Sinewave Generator .
Leveled Sinewave Generator .
Oscillator .........cccovveeviiiricnennn
Programmable Oscillator .
Programmable Scanner ..
TV Sync Generator ..........

TV Sync Generator ... ... 145
TV Sync Generator .................. 145
Structured Analysis Tool ........... 88

Sampling Head
Sampling Head
Software
Sampling Head
LSI Test System ...
Test System ...........
LSI Test System ...
ECL Test System
VLSI Test System ..
Sampling Head
Sampling Head
Sampling Head
Trigger Countdown Head .......
Pulse Generator Head .............
Trigger Recognizer Head
Pulse Generator Head
TV Down Converter .....
TV Down Converter .................
TV Down Converter .................
Software
Software
Time Mark Generator
Three-Wide Mainframe ............
Six-Wide Mainframe .........
One-Wide Mainframe
Three-Wide Mainframe ...
Four-Wide Mainframe

Six-Wide Mainframe .....
Six-Wide Mainframe .....

Five-Wide Mainframe ...............
Tracking Generator ..................
Tracking Generator ..........
TV Test Signal Generator
TV Test Signal Generator
TV Test Signal Generator
TV Test Signal Generator
TV Test Signal Generator
TV Test Signal Generator
TV Test Signal Generator
TV Test Signal Generator
TV Test Signal Generator
TV Test Signal Generator

TV Test Signal Generator ........ 145
TV Test Signal Generator ........ 145
Component TV Generator ...... 139
TV Test Signal Generator ........ 145
TV Test Signal Generator ........ 145
TV Test Signal Generator ........ 145
TV Signal Processor ................ 145
TV Signal Processor ................ 145

Type
TSP21
V-Systems

1485R
1502, 1503
172
17108
1711B
1740
1741
1742
1750
1751
176
177
178
1910
1980

206, 206D
212

213
214
221

Instrument Description Page
TV Signal Processor ................ 145
Emulation Support ... 98

Output Module ..........

Remote Control Unit . . 144
Synchronizer ..., 144
Probe Power Supply ................ 435
Battery Power Supply ....... 281,390
Battery Pack ...........cccovvivnnn. 281

Dc Inverter .....
Audio Synchronizer
Audio Channel Kit .....
Video Interface Kit ....
Remote Control Unit ................

144
Performance Analysis Module 117
Logic Analyzer Mainframe ...... 114
Color Logic Analyzer
MaINTIBME. . csrvisssssnmmmmnme 114
Current Probe Amplifier .......... 444

Programmable Switch
Controller

Switch Matrix

TV Sideband Adaptor ............. 173
NTSC Mainframe ..................... 145
PAL Mainframe ..... . 145
PAL-M Mainframe . . 145
TV Vectorscope ... . 143
TV Vectorscope ... . 143
TV Vectorscope ........cceovniee 143
TV Noise Measurement Set .... 148
Video Noise Generator ............ 148
Automatic Video Corrector ..... 148
TV Demodulator Mainframe .... 146
TV Demodulator Mainframe .... 146
TV Demodulator Mainframe .... 146
TV Test Signal Generator ........ 148
TV Sync Generator .................. 148
PAL TV Test Signal Generator 148
PAL-M Test Signal Generator . 148
TV Waveform Monitor .............. 142
TV Waveform Monitor .. . 142
TV Waveform Monitor .. ... 142
TV Waveform Monitor .............. 142
TV Waveform Monitor .............. 142
TV Waveform Monitor .. . 142
TV Waveform Monitor .. . 142
TV Waveform Monitor .. ... 142
TDR Cable Testers ................... 153
Programmable Test Fixture ..... 396
NTSC Wvfm Monitor ................ 138
PAL Wvfm Monitor ................... 138
NTSC Wvfm/Vector Monitor ... 141
PAL Wvfm/Vector Monitor ....... 141
PAL-M Wvfm/Vector Monitor .. 141
NTSC Wvfm/Vector Monitor ... 140
PAL Wvfm/Vector Monitor ....... 140
Pulsed High Current Fixture .... 397
Standard Test Fixture .............. 398
Linear IC Test Fixture ............... 400
Digital Generator ...........c......... 145
ANSWER (Automatic

Video Measurement Set) ........ 147
SCOPE-MOBILE® Carts ........... 423
500 kHz Dual Trace

Portable Oscilloscope ............. 287
1 MHz Portable

Oscilloscope/DMM .................. 285
500 kHz Dual Trace Portable
Storage Oscilloscope .............. 292
5 MHz Portable Oscilloscope . 284

Color identifies NEW products

Type
2213A

2215A
2220

2230

2235

2235L
2235 Opt 01
2236

2335

2336

2337

2430

2445

2465
2465CTS
2465DMS
2465DVS

284
305

308
314

318
336

338
390AD

4041
4041DDU
4104A
4105A
4106A
4107A
4109A
4111
4114B
4114B30

4125
4125P
4128
4129
4170
417083
417084
4170S5
4404
4405
4406
4510A
4612
4631
4632
4634

INDEX

Instrument Description Page
60 MHz Dual Trace
Portable Oscilloscope ............. 278
60 MHz Dual Trace
Portable Oscilloscope ............. 278
60 MHz Single Time Base Portable
Digital Storage Oscilloscope .. 310
100 MHz Dual Time Base Portable
Digital Storage Oscilloscope .. 310
100 MHz Dual Trace
Portable Oscilloscope ............. 274
100 MHz Dual Trace
Portable Oscilloscope ............. 274
100 MHz Dual Trace ................ 274
Portable Oscilloscope
100 MHz Dual Trace
Portable Oscilloscope ............. 272
100 MHz Dual Trace
Portable Oscilloscope ............. 268
100 MHz Dual Trace
Portable Oscilloscope ............. 268
100 MHz Dual Trace
Portable Oscilloscope ............. 268
150 MHz Dual Trace Portable
Digtal Storage Oscilloscope ... 307
150 MHz Four Channel
Portable Oscilloscope ............. 259
300 MHz Four Channel
Portable Oscilloscope ............. 259
300 MHz Four Channel
Portable Oscilloscope ............. 259
300 MHz Four Channel
Portable Oscilloscope ............. 259
300 MHz Four Channel
Portable Oscilloscope ............. 259
Pulse Generator ..............c.c...... 374
5 MHz Dual Trace Portable
Oscilloscope/DMM .................. 283
Data Analyzer ..o 127
10 MHz Dual Trace Portable
Storage Oscilloscope .............. 291
Logic Analyzer ............ccccccoenee. 124
50 MHz Dual Trace Portable
Digital Storage Oscilloscope .. 313
Logic Analyzer ... 124
Programmable Waveform

iti 326

IIQIUZEE .00t sismmssiniss
System Controller .
Disk Drive Unit

Computer Display Terminal ....... 58
Computer Display Terminal ....... 58
Computer Display Terminal ....... 58
Computer Display Terminal ....... 59
Computer Display Terminal ....... 59
Computer Display Terminal ....... 62
Computer Display Terminal ....... 63

Computer Display Terminal
Workstation .........ccccccoeviiiiinnns 63
2D Color Graphics Workstation 65
2D Color Graphics Workstation 65
3D Color Graphics Workstation 66
3D Color Graphics Workstation 66
Local Graphics Processing Unit 61
Drafting System
Drafting System
TekniCAP Presentation System .. 61
Artificial Intelligence System ..... 70
Artificial Intelligence System ..... 70
Artificial Intelligence System ..... 70
Rasterizer
Video Hard Copy Unit ..
Hard Copy Unit

Video Hard Copy Unit ............... 78
Image Forming Module ............ 79
11
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ALPHANUMERIC

INDEX
Type Instrument Description  Page
466 100 MHz Portable Storage
Oscilloscope: siswssssssssssmssmms 288
4691 Color Graphics Copier ... ;
4692 Color Graphics Copier ...
4695 Color Graphics Copier
485, R485 350 MHz Dual Trace
Portable Oscilloscopes
492 Spectrum Analyzer .................
492P Programmable GPIB Spectrum
gt 117 -] (M —— 162
494 Spectrum Analyzer ................. 155
494P Pro rammable/Spectrum
alyzer GPIB
4957 Graphlc Tablet ....
4958 Graphic Tablet
496 Spectrum Analyzer ................. 161
496P Programmable GPIB Spectrum
Analyzer ..o
4991S1 Graphic Input Workstation ........ 74
5A14N 1 MHz Four Trace Amplifier .... 248
5A15N 2 MHz Amplifier ..........c.cccc..... 248
5A18N 2 MHz Dual Trace Amplifier .... 248
5A19N Differential Amplifier ............... 249
5A21N Differential Amplifier/Current
Probe: INPUL .o 2
5A22N Differential Amplifier
5A26 Dual Differential Amplifier ....... 250
5A38 Dual Trace Amplifier
5A48 Dual Trace Amplifier ..
5B10N Time Base/Ampilifier ..
5B12N Dual Delayed Sweep
(A= o e —
5B25N Digitizer Time Base .
5B40 [ (=1 =1 - A ———
5B42 Delaying Time Base
5CTIN Curve Tracer Plug-in ..
5D10 Waveform Digitizer
5S14N Dual Trace Sampling Unit 232,252
50M10 Programmable A/D Converter 351
50M20 Programmable D/A Converter 351
50M30 Programmable Digital
Input/Output Card .................... 351
50M40 Programmable Relay
ScannerCard ... 352
50M41 Programmable Low-Level
SCANNET ..o, 352
50M50 Programmable Memory Card . 353
50M70 Programmable Development
(@717 [N 353
5110 2 MHz Single-Beam
R5110 OSCIlIOSCOPES: 1ssssimmisssissssmussnssns 244
5111A 2 MHz Single-Beam Storage
R5111A  Oscilloscopes ............cccccuvie. 244
5113, R5113 2 MHz Dual-Beam Storage
OscilloSCopES ......c.ccoovevviveciicn. 244
5116 Color Storage Oscilloscope .... 246
R520A TV Vectorscope
R521A TV Vectorscope ..
R522A TV Vectorscope
5223, R5223 10 MHz Digital Storage
OsCilloSCOPES ......cocvcvviiiiiiiinas 328
528A TV Waveform Monitor .............. 143
5440 50 MHz Single-Beam
R5440 OscilloSCOPeS :usussswmmiimg 241
5441 50 MHz Variable Persistence
R5441 Storage Oscilloscopes ............ 241
576 Curve Tracer .......ccccecevvecnennnn. 394
577/D1 Storage Curve Tracer
Mainframe .........cccoveviiiii
577/D2 Curve Tracer Mainframe
606B General Purpose Waveform
MONIOr somssisassmmismssssssmmesson 82
12

Type Instrument Description Page
608 High Brightness Displa
Mgnitor g ................. p y .............. 82
6130 Intelligent Graphics Workstation . 50
6130S11 Single User Drafting System ...... 55
6130812 Two User Drafting System ......... 55
6130S71 Technical Data Analysis
System ... 56
6130S73 Technical Data Analysis/
Presentation System ................... 56
6130862 UNIX Software Development
SYSOITE 5esisnscssmussimnmiscsmsmsinis
620 General Purpose Waveform
MONIOT uiisienpsmnmmssmmusnis 82
634 High Resolution Video Monitor . 82
650HR TV Picture Monitor 149
650HR-1 TV Picture Monitor ... .. 149
651HR TV Picture Monitor ... . 149
651HR-1 TV Picture Monitor ... .. 149
652HR-1 TV Picture Monitor ... . 149
655HR-1 TV Picture Monitor ... . 149
656HR-1 TV Picture Monitor 149
7A13 Differential Comparator
AMPITIEr o mummsmans
7A15A Single Trace Amplifier ...
7A16A Single Trace Amplifier
7A16P Programmable Amplifier .. 323,325
7TA17 Single Trace Amplifier ............. 214
7A18A Dual Trace Amplifier ................ 215
7A19 Single Trace Amplifier ............. 213
7A22 Differential Amplifier ... .
7A24 Dual Trace Amplifier ...
7A26 Dual Trace Amplifier ...
7A29 Dual Trace Ampilifier
7A42 Logic Triggered Vertical
AMPIIfier ..o 216
7B10 Time Base ............... . 228
7B15 ADelaying Time Base . . 223
7B50A Time Base ............... . 224
7B53A Dual Time Base ..........cccccceunvne 224
7B80 Time Base ......cccovvvvviviveninnen 220
7B85 ADelaying Time Base .............. 220
7B87 Time Base w/Pretrigger
Acquire Clock: swsmniss 220
7B90P Programmable Time Base ...... 325
7B92A Dual Time Base ...........ccccccuvuenee 322
7CTIN Curve Tracer Plug-in ......... 219,402
7D11 Digital Delay .........cccccccceivircicnn. 226
7D12 A/D Converter ...... . 227
7D13A Digital Multimeter ........ . 225
7D15 Universal Counter/Timer .......... 228
7D20, 7D20TProgrammable Digitizers ......... 315
7K11 CATV Preamplifier
7L12 Spectrum Analyzer ..
7L14 Spectrum Analyzer ..
7L5 Spectrum Analyzer ”
™11 Dual 50 @ Delay Line ............... 235
7811 Sampling Unit ..o 234
7812 TOR/Sampler ......ccccccovieninnee 233
7514 Dual Trace Delayed
Sweep Sampler ... 232
7T11A Sampling Sweep Unit .............. 234
7104, R7103 1 GHz Real Time
OsCilloSCOPES .....ccevrvinevcncncncnes 194
7603, R7603 100 MHz Oscilloscopes ........... 201
7612D 200 MHz Programmable
Waveform Digitizer .................. 321
7613, R7613 Variable Persistence Storage
OsCillosSCopes ...........cccciviiieas 210
7623A Multimode Storage .................. 208
R7623A  OscilloSCOPES ......cccvvvcivicinninn. 208

Color identifies NEW products

Type
7633
R7633
7704A
7834

Instrument Description
Multimode Storage ..................
Oscilloscopes ...............
250 MHz Oscilloscope
Fast Storage Oscilloscope ...... 206

7844, R7844 400 MHz Dual-Beam

7854

7904A
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830L01
830L02
830L03
830M01
830M02
830M03
830M04
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834
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836
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834R01
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834R05
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834R07
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834R13
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8550
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8562
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91A08
91A24
91AE24
91A32
91 DVV
91P16
91P32
91516
91832
91HS8
91HSES

OscilloSCOPES .......covvvirnn, 203

400 MHz Waveform Processing
Oscilloscope ................. 318

500 MHz Oscilloscope
500 MHz Oscilloscope

Programmable Transient
Waveform Digitizer .................. 324

Two Bank Library Pack
Four Bank Library Pack
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Memory PACK -....uuswmasisimn
Memory Pack
Memory Pack ....
Memory Pack
Memory Pack
Memory Pack ....
Memory Pack
Memory Pack .........ccccoceniiins
Memory PACK :causvsasssivenss
ROM Pack Development Aid .. 150
General Purpose ROM Pack .. 150
Link Test ROM Pack ................
PARS/IPARS ROM Pack ..
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SDLC/SNA ROM Pack
Programmable Data Comm

g7 = Ty — 150
Programmable Data Comm
g = T — 150
Programmable Data Comm
=55 A —— 150

ROM Pack Development Aid .. 150
General Purpose ROM Pack .. 150
Bisynchronous ROM Pack ...... 150

Link Test ROM Pack ................ 150
HDLC/X-25 ROM Pack ............ 150
Extended Instruction Set

BOM PECK <::::cssevinsmmniins 150
Bisynchronous ROM Pack ...... 150
PARS/IPARS ROM Pack .......... 150
SDLC/SNA ROM Pack ............ 150
Extended Monitor ROM Pk ..... 150
SDLC/SNA ROM Pack ............ 150
Microcomputer Integration Unit .. 95
Microcomputer

Development Lab .........cccc........ 91
Multiuser Microcomputer
Development Lab ...........c..c....... 91
Multiuser Software

Development Unit ............cc.c...... 91
Multiuser Development

System ..o 91
Data Acquisition Module . 110
Data Acquisition Module ......... 110
Data Acquisition Module ......... 109
Data Acquisition Module ......... 109
Data Acquisition Module ......... 109
Data Acquisition Module ......... 109
Digital Analysis Software ........ 113
Pattern Generator Module ...... 110
Pattern Generator Module ...... 110

Pattern Generation Module ..... 108
Pattern Generation Module ..... 108
Data Acquisition Module ......... 107
Data Acquisition Module ......... 107
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Tektronix Means . . . Measureme

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. And
just as quickly came the realization that a
system interfacing standard was needed.
But what standard?

The possibilities of the proposed IEEE Stan-
dard 488 were recognized. And, when the
|[EEE Standard 488 became reality, GPIB
compatibility was already an integral part of
Tektronix product planning and engineering.
The result is that Tektronix is now a recog-
nized major supplier of a full line of GPIB
system components—a supplier that puts
more than a decade of systems planning,
design, and implementation experience into
each product.

In 1978 the standard was further refined
(IEEE Standard 488-1978) defining an inter-
facing system that has become a widely
accepted instrument industry standard. The
major areas it specifies are:

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

2. Electrical—the logic signal levels and how
the signals are sent and received.

3. Functional—the tasks an instrument'’s in-
terface may perform—such as sending
data, receiving data, triggering the instru-
ment, etc.—and the protocols to be used.
See Table 2.

Today, a wide variety of instruments include
interfaces conforming to this mechanical,
electrical, and functional standard. These
GPIB-compatible instruments and instru-
ment controllers make it possible to achieve
the benefits of automated test systems
without paying the previous price of custom
system design. With GPIB compatibility,
measurement capability can be chosen off-
the-shelf and simply cabled with standard
bus cables in either a linear or star
configuration.

nt (_:apabilityﬁFilBCompatibility 7

i

TABLE 1
GPIB HARDWARE CHARACTERISTICS
SUMMARY
¢ Cable lengths up to and not exceeding
20 meters (approximately 66 feet) with a
device load required for every 2 meters of
cable.

«Up to 15devices (1 controller and 14 in-
struments) may be connected in linear or
star configurations.

« Voltages are generally TTL-compatible.

» GPIB signal and data lines are asserted (or
true) when pulled low (< +0.8V) and
released (or false) when high (= +2.0V).

» Maximum data rate of up to
250 kilobytes/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).

13
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TABLE 2

INTERFACE FUNCTIONS
DEFINED BY IEEE STANDARD 488-1978
Function Description
Source Synchronizes message
Handshake | transmission
(SH)
Acceptor Synchronizes message
Handshake | reception
(AH)
Talker Allows instrument
(T) to send data
Listener Allows instrument
(L) to receive data
Service Requests service
Request from controller
(SR)
Remote- Allows instrument to select
Local between GPIB interface and
(RL) front-panel programming
Parallel Allows up to eight instruments
Poll to simultaneously return a
(PP) status bit to the controller
Device Puts instrument in
Clear known state
(BC)
Device Starts some basic operation
Trigger of the instrument
(B7)
Controller Sends device addresses
©) and other interface messages

GPIB System Components

Instrument

Able to
control, talk
& listen

Instrument

Talk and
listen

DATA BUS
(8 signal lines)

Instrument

Listen only

(5 signal lines)

TRANSFER BUS
(3 signal lines)

Instrument

Talk only

SRQ -
REN -
EO!

DAV

NRFD
NDAC

14

- Interface Clear
- Attention

- End or Identity
- Data Valid

- Not Ready For Data
- Not Data Accepted

An automated test and measurement sys-
tem usually consists of the following com-
ponents:

» Multiple instruments: these are either stim-
ulus instruments, such as function genera-
tors, pulse generators, and power sup-
plies; or measurement instruments, such
as counters, waveform digitizers, and
multimeters.

« Controller with software: this tells the in-
struments what to do, collects the results,
and processes them. The system control-
ler is generally a small computer. The
software or firmware operating system
must have a powerful, flexible I/O structure
to handle GPIB bus traffic. It must also
have processing power for waveform ma-
nipulation and graphics power for display.

» Computer peripherals: these are devices
such as tape drives, printers, and plotters
that store or display the results of the
tests.

* A keyboard: this enables the user to send
commands or information to the system.

« A display: the display allows the user to
review intermediate results and to monitor
system operation.

Star Configuration

INTERFACE MANAGEMENT BUS

Service Request
Remote Enable

(Controller)

For smaller systems, one or more of these
last three components are often incorporat-
ed in the system controller. Larger, more
powerful systems, however, may be mini-
computer-based, augmented by one or
more high-speed mass storage devices, a
graphic display terminal, and run under spe-
cialized instrument control and signal pro-
cessing software such as TEK SPS BASIC
or the 6000 Family Tek (proposed) ANSI
BASIC.

All these components can be easily inter-
connected if the GPIB interface has been
built in and appropriate functions made
programmable. Before GPIB, most measure-
ment systems were operated by controllers
that required a separate connector (port) for
each instrument. With the GPIB this is no
longer a requirement. Users can directly link
up to 14 instruments with the controller via
the bus, and set up the systems in linear or
star configurations. Additionally, some con-
trollers can drive more than one GPIB port.
The Tektronix 4041 has an option for a
second port, allowing control of up to 28 in-
struments. Or, if you need more, TEK SPS
BASIC operated with a properly optioned
DEC PDP-11 minicomputer can drive up to
four GPIB ports, providing a total system
potential of 56 instruments. The 6130 has
the capability to accommodate up to seven

GPIB ports for the most demanding
applications.
Linear Configuration
GPIB
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All these devices (the controller, measure-
ment instruments, and peripherals) com-
prise the hardware. The system cannot op-
erate, however, unless it is driven by
software.

There are two levels of software necessary:
the operating system software and user
written application programs. The operating
system software provides a set of com-
mands and functions that the user com-
bines into a program that delineates the
measurement and processing task to be
performed. The software, guided by the
user program, works through the controller
to tell the instruments what signals to gener-
ate, 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 with-
out software, the system can do nothing.

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

1. The controller has its own language, such
as BASIC or C, and users must express
their intentions in this language.

2. Within the context of the controller’s lan-
guage, the instrument's commands (or
‘language”) have to be sent over the
GPIB.

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

In order to make the system operate, the
user has to:

1. Know what tasks the system is to per-
form—the system can do nothing by
itself.

2. Know the controller's language.

3. Know the kind of data or language the
instruments are designed to exchange.

To make these tasks easier for you,
Tektronix has taken several steps beyond
simple |IEEE Standard 488-1978 compatibil-
ity. Consistency has been designed into
each system component for the greatest
degree of compatibility. Intelligence has
been designed in to relieve you from inter-
facing details. And firmware and software
have been designed and written to provide
the maximum in programming ease and
measurement capability.

Consistency Makes a Big
Difference

Tektronix GPIB products are designed and
thoroughly evaluated for compliance with
IEEE Standard 488-1978 and for compatibil-

ity with one another. Because these prod-
ucts are designed to be compatible (i.e.,
meet the same standards), users usually
won't need to make hardware and software
modifications for each new addition or dele-
tion to the configuration. Many software
routines need to be written only once, after
which only minor modifications are needed
with the addition 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.
But, since the IEEE Standard 488-1978 al-
lows several optional message terminators,
Tektronix instruments go an extra step by
providing a switch for selecting optional
terminators. These features provide users
with the capability of quickly configuring
and reconfiguring interactive and automat-
ed measurement systems.

The result is a line of products that are not
only GPIB compatible—but are 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 hard-
ware interface and its basic functional pro-
tocol. It also specifies a set of codes called
interface messages that control interface
functions. However, the IEEE Standard 488-
1978 does not specify the syntax or coding
of device-dependent messages—the mes-
sages that control the programmable fea-
tures of the instrument.

Since the device-dependent messages are
not specified, instruments that conform to
the IEEE Standard 488-1978 may use incon-
venient or even incompatible message for-
mats. It's much like a telephone system—
the hardware link is well defined, but unless
both parties speak the same language,
communication is impossible. That's why
Tektronix developed a codes and formats
standard that specifies the syntax and cod-
ing of device dependent messages, while
retaining full IEEE Standard 488-1978

GPIB ADDRESS

LF OR EOI
TALK ONLY I
LISTEN ONLY —‘ I T 7 ? T 1|

EOI

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.

compatibility. The Tektronix Standard
Codes and Formats specifies message cod-
ing to:

* Be simple and unambiguous.

¢ Use commands that are common among
similar devices.

* Use simple, easy-to-remember mne-
monics.

The benefits of the Tektronix Standard
Codes and Formats, a major feature of the
Tektronix GPIB communications protocol,
are numerous. Because of their natural En-
glish-like structure, instrument control com-
mands and messages are easy to use. The
result is a GPIB implementation that is spe-
cifically designed to overcome the program-
ming rigidity and cumbersome procedures
of other GPIB systems.

ASCII Data Standard

Since most controllers accept ASCII data di-
rectly, Tektronix GPIB instrument com-
mands are coded in ASCIl. This eliminates
the need for error-prone data conversions or
byte-by-byte encoding. For example, to set
the center frequency of the 492P Spectrum
Analyzer to 1.75 MHz, the command is sim-
ply written FREQ 1.75 MHz—no more calcu-
lated percentages of full-scale or BCD
equivalents. Settings for Tektronix GPIB in-
struments are sent as ASCIl data in human
readable form.

Device
Functions

e.g., 7612D
Programmable
Waveform I
Digitizer

AN I

Device-Dependent Messages
Device

ATN

Interface Messages

Functions
e.g., 4041
System

I Controller

(with IEEE-488 Interface)
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Flexible Formats

Many minor format items that are aggrava-
tions in other systems are also taken care
of by Tektronix Standard Codes and For-
mats. For example, Tektronix GPIB instru-
ments accept negative zeros and leading
and trailing spaces; they also overlook in-
consistent use of upper and lower case let-
ters. And, since truncated numbers can
drastically affect measurements, Tektronix
GPIB instruments round off rather than trun-
cate: e.g., a value of 249 becomes 25
rather than 2.4. In short, the built-in intelli-
gence is used to make intelligent decisions.
That makes your programming job much
less rigid and substantially easier.

Common Messages

To make things even easier, Tektronix Stan-
dard Codes and Formats also specifies
messages that are to be common to all
Tektronix programmable instruments. 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
instrument from Tektronix—whether it is a
waveform digitizer, a programmable power
supply, or a function generator—interprets
SET? the same way. The instrument firm-
ware gathers the instrument's settings to-
gether 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 mes-
sage 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 possi-
ble. This means, too, that the controller lan-
guages should be simple, logical, and easy
to interpret and implement. That's why BA-
SIC, the established language for Tektronix'
instrument controllers, is the preferred lan-
guage of Tektronix Standard Codes and
Formats.

BASIC is an established language with
wide use and familiarity. It is also an En-
glish-like language that is easy to learn and
understand. So, combined with the English-
like messages used with Tektronix GPIB in-
struments, it becomes a consistent and fa-
miliar means of communicating with your
system. And your program listings are easy
to read and follow, with very little interpre-
tation required. (For more details on
Tektronix Standard Codes and Formats,
ask your Tektronix sales engineer or
representative.)
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Controllers and Software to Match
Your Needs

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

Controllers/Software packages:

¢ The 4041 System Controller, optimized for
instrument control in a variety of situa-
tions, including test and measurement
and spectrum analysis.

» The 6130 intelligent workstations, with 32-
bit processor capabilities and excellent
GPIB control.

« TEK SPS BASIC software with the
DEC PDP-11 Series and DEC MICRO/
PDP-11 minicomputers, optimized for sys-
tems with full waveform acquisition, pro-
cessing, and graphics.

Software Packages

* “GURU" software, an interface package
for the IBM PC (or IBM-compatible PC), us-
ing National's GPIB card. This package
contains a TEST PROGRAM GENERA-
TOR, programming examples and an ex-
cellent manual to help the novice user get
started or the familiar user be more
productive.

¢ The TekMAP (Tektronix Measurement Ap-
plications Programs) library of software
products supports the Tektronix 7000 Se-
ries GPIB programmable digitizers and ex-
tends their versatility by integrating them
with Tektronix controllers, IBM personal
computers or HP-Series 200 technical
computers.

The 4041 System Controller

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

The 4041 controller contains three micro-
processors, with the CPU being the power-
ful 16-bit 68000. Standard memory is
32 kilobytes with optional expansion to a
maximum of 512 kilobytes. A 20-character
alphanumeric LED display, a 20-character
thermal printer, a DC 100 magnetic tape
cartridge drive, 18 function keys, a GPIB
port, an RS-232 port, and a 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 in-
struments 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 (Op-

Tektronix 4041 System Controller

tion 02); SCSI (Small Computer System In-
terface, Option 03, for external disk mass
storage and a second RS-232 port) to sup-
port interfacing to floppy and hard disks for
greater file and data storage; and a detach-
able program development/debug
keyboard.

The capabilities of standard 4041 BASIC
can be expanded by installing ROM (Read-
Only Memory) packs to extend operational
features of the 4041 into a broad range of
systems applications, with functions running
faster than equivalent BASIC routines.

The program development ROMs (with key-
board, or an RS-232 terminal), give the engi-
neer or production test programmer access
to the system language. lts English-like
commands, simple 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, viable names may
be up to eight characters long, allowing
meaningful names such as RISETIME,
VOLTAGET1, or DELAY. And as another ex-
ample, 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 program-
mers. It includes capabilities for FORTRAN-
like subprograms, variable passing from
main program to subprograms, declaration
of local and global variables, and many oth-
er features.
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Yet, for all its sophistication, the 4041 is still
particularly desirable for use by lower-skill
operators in a production environment. Instru-
ment control programs can be designed and
written to print user prompts on the 4041
display and the programs can be assigned to
any of the ten user-definable keys on the
4041 front panel. Then the 4041 program
development ROM and keyboard can be
removed from the controller. This puts the
4041 into an execute-only mode with its pro-
grams protected. The lower-skill user need
only follow the front-panel display prompts
and press the designated keys to execute
programs.

To return to the engineering or program devel-
opment mode, simply plug the program de-
velopment 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 com-
mands to interact with peripheral devices
using Tektronix compatible graphic codes.
These high-level and primitive commands al-
low 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 scientific graphics, the
plotting ROM pack requires the presence of
the 4041R01 Graphics ROM Pack in order to
operate. Graphs can be generated and dis-
played on any graphic peripheral device sup-
ported by the 4041R01. The automatic plot-
ting 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 instru-
mentation system applications requiring
waveform processing. Coupled with our pro-
grammable digitizers and oscilloscopes, it will
produce broader system configurations and
effective solutions for signal analysis. The
functions contained in the 4041R03 provide a
high level approach to deal with signal pro-
cessing applications normally solved by
lengthy programs requiring extensive know-
ledge of waveform processing and computer
fundamentals. Combined with the graphics
and plotting ROM packs, the 4041R03 allows
you to produce, analyze and display wave-
forms semiautomatically.

The 4041R04 Utility ROM Pack adds still more
general purpose capabiliies to your 4041.
These range from such convenience items as
one line descriptions of error codes to capa-
bilities for building PROM files for program-
ming your own EPROMS.

GPIB
MADE EASY

6130 Intelligent Graphics Workstations
The 6130 workstation combines state-of-the-
art microprocessor technology, advanced ar-
chitectures, and flexible system software.
They are designed to meet a wide range of
computing system applications.

GPIB Interface

An important 6130 feature is a standard GPIB
interface that supports programmable instru-
ments such as oscilloscopes, digitizers, audio
test systems, multimeters, function genera-
tors, spectrum analyzers, and logic analyzers.
As with other Tek GPIB based products, the
6130 conforms to the IEEE-488 standards and
to Tektronix' own Standard Codes and For-
mats that specifies the syntax and coding of
device-dependent messages.

The standard GPIB interface is capable of
transferring data and messages at speeds up
to 25 kilobytes per second and of supporting
up to 14 GPIB-compatible instruments, in addi-
tion to the 6130 interface itself. The instru-
ments are classified as either controllers,
talkers or listeners. The controller supervises
the GPIB, determining which instruments
send and receive data over the bus. A talker
sends messages and data over the bus, and
a listener receives messages and data. The
6130 programmable interface allows the user
to specify device-dependent parameters,
such as primary and secondary addresses,
end-of-message and end-of-header
delimiters.

In addition to the standard GPIB, each 6130
workstation can support up to six additional
high-speed GPIB ports. These high-speed
ports use direct memory access (DMA) to
transfer block data into a cache memory at
rates up to 250 kbytes per second.

The primary language used for GPIB commu-
nication is Tek's own version of the (pro-
posed) ANSI BASIC. This version includes

39 GPIB-related routines and has the capabili-
ty of detecting seven different GPIB condi-
tions. Because it is a compiled rather than an
interpreted version, program execution is ex-
tremely quick. In addition to having all the
standard features of the proposed ANS| BA-
SIC, Tek's version adds GPIB functionality,
extended |/O, array slices (which facilitates
matrix manipulation), /O enhancements, and
an easy-to-use programming environment and
compiler. A 4050 sifter program provides a
utility for converting 4050 programs into Tek
ANSI BASIC format.

Among the /O enhancements of Tek's ANSI
BASIC is the ability to handle synchronous or
asynchronous communications automatically,
eliminating complicated addressing and con-
trol commands. Another is the ability to per-
form byte level transfers while retaining full
control of all GPIB conditions. Tek's ANSI
BASIC can communicate with the bus itself or
with any instrument on the bus.

TEK SPS BASIC Software with DEC
PDP-11 Minicomputers

When equipped with Tektronix supplied GPIB
interfaces, DEC PDP-11 Series minicomputers
can be operated with TEK SPS BASIC soft-
ware to provide the most powerful big-system
instrument control and signal processing. A
wide variety of peripherals can be handled,
including plotters, line printers, graphic termi-
nals, magnetic tapes, and single or multiple
disk storage systems. Additionally, with the
proper options, up to four GPIB interface
ports can be supported. This means control
of and data collection from up to 56 GPIB
instruments.
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Tektronix MS 3201 Acquisition/Processing Measurement
System using TEK SPS BASIC and a DEC PDP-11
Minicomputer.

Two versions of TEK SPS BASIC are avail-
able, the standard version and the extended
memory version. The extended memory ver-
sion permits processing of very large arrays in
computers having up to 128 kilowords of
memory with memory management.

Other than memory differences, both versions
of TEK SPS BASIC software have the same
major features. These include a modular ar-
chitecture consisting of a resident monitor
and an expandable library of over 100 nonres-
ident 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
accessed in a variety of ways. Information can
be read or written in either ASCIl or binary.
Named files can be accessed on hard or flexi-
ble disks, magnetic tape, or cassettes. Infor-
mation can be read from files either sequen-
tially or randomly. TEK SPS BASIC commands
give you complete file management
capability.

Comprehensive graphics permit waveform
plots and X-Y plots between waveforms. Ei-
ther 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 auto-
mated waveform capture. And the software's
better than 7-digit precision means much
higher resolution than possible in conventional
oscilloscope measurements. Plus, there are
special data structures to retain both numeric
and literal information (scale factors and units)
associated with a given waveform. This wave-
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form data structure, as well as numeric arrays
or portions of numeric arrays, can be operat-
ed on arithmetically as easily as can simple
numeric variables.

Beyond extending the standard mathematical
operations and functions to include waveform
processing, TEK SPS BASIC also provides
special waveform processing functions.
Waveforms can be integrated, differentiated,
convolved, correlated, and fast Fourier
transformed—all with single commands. Polar
conversions can also be performed with a sin-
gle command to present results such as mag-
nitude 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 con-
trol for independent operation), TEK SPS BA-
SIC offers all of the flexibility and power
necessary to control anything from the sim-
plest to the most sophisticated test and mea-
surement system.

GURU Software

GURU is a simple but powerful package that
provides control of GPIB (IEEE Standard 488)
electronic instruments from an IBMPC (or
compatible). It offers menu-driven Test Proce-
dure Generator to speed applications
programming.

GURU's Test Procedure Generator
(TPG.BAS), written in BASIC, is a self-explana-
tory menu-driven program. It is the right tool
for instrument system users who want fast re-
sults or who don't want to learn to program
their system in BASIC. It allows users to gen-
erate 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 performed and the equipment
used.

The TPG is most suited to non-digitizer appli-
cations where testing of devices is required
using programmable power supplies, digital
voltmeters, signal sources, and counters.

For users who want to write their own applica-
tion programs, GURU provides SUBS.BAS, a
set of canned subroutines. These subroutines
perform functions common to many test and
measurement applications, complementing
the IBM PC compatible MICROSOFT BASICA
language (an advanced form of BASIC).

TekMAP Software

The Tektronix Measurement Application Pro-
grams (TekMAP) library of software products
supports the Tektronix 7000 Series GPIB pro-
grammable digitizers in automated engineer-
ing or research environments. 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 interfaces,
are available through Communication and
Control Utility Software.

Extended measurement capabilities (such as
automated pulse parameter analysis, Fast
Fourier transformation and propagation 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 prod-
ucts and systems.

Every product is shipped with a complete and
comprehensive operating manual. Additional-
ly, 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 vari-
ety of application literature and support.

HANDSHAKE is an applications newsletter
from Tektronix published quarterly, and con-
tains application and technical articles cover-
ing the broad spectrum of instrument control
and signal processing.

The Tektronix Instrumentation Software Li-
brary provides software and application infor-
mation for Tektronix programmable measure-
ment instruments and systems. There are
three types of software currently available:
Measurement Software, Instrument Utility
Software, and User-Exchange Software. The
Tektronix Instrumentation Software Library
catalog provides program abstracts and or-
dering 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 specif-
ic application, be sure to check several key
specifications for suitability in the con-
figuration.

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 in-
struments in the GPIB configuration. The fol-
lowing items should be used as a checklist
with your sales representative when consider-
ing instruments to be used in GPIB con-
figurations:
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.Is the instrument intended for interactive mea-
surement analysis or automated measurement;
i.e., are all necessary instrument functions re-
motely programmable, or will an operator be
available to adjust settings?

2. Does the instrument's GPIB interface have the
necessary set of functions implemented at the
desired level? (For example, AH1 is needed

for any useful interaction, SH1 is required for
instruments supplying measurements to the
controller.)

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

4.Does the instrument use standard codes and
formats conventions for terminators, numeric

formats, etc.?

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

6. Can the front panel be. “locked out" via the
GPIB?

DATA ACQUISITION PROGRAMMABLE OSCILLOSCOPES

2465/2445 Option 10,
2465 CTS/DMS/DVS

Programmable Oscilloscopes*1*2

Probe Tip

300 MHz/150 MHz Bandwidth at

Delta Volts/Delta Time Cursors

Optional: Counter, Timer, Trigger/DMM,
Word Recognizer, Video Measurements

Available Over the Bus

Measurement Results of CRT Readout

2465/2445 oscilloscopes can be easily programmed to assist the
scope operator in performing a complete sequence of measure-
ments. Front panel settings can be remotely set or changed with
display prompting of messages, providing guidance for the opera-
tor. The results of voltage, time, frequency, phase, and ratio can be
both displayed on the CRT and read back over the bus. The
2465 CTS is ideal for automatic frequency, period, pulse width and
time between events measurements; the 2465 DMS for automatic
test and measurements; and the 2465 DVS for high resolution video
applications. See page 257.

NEW 2430

Digital Storage Oscilloscope

150 MHz Bandwidth

Save on Delta

100 MS/s Sample Rate

2 ns Glitch Capture

The NEW 2430 brings the best features of our industry standard
2400 Series into the digital world. It features 150 MHz bandwidth,
dual channel simultaneous acquisition, 5ns maximum sweep
speed, 8-bit vertical resolution. The new Tek-patented feature,
“Save-on-Delta”, makes pass/fail decisions. The 2430 is fully pro-
grammable over the GPIB. It sends and receives waveforms, front
panel settings, custom menus, and operator prompts. Outputs in-
clude an analog plotter output. It is compatible with the P6407 Word
Recognizer probe. See page 308.

WAVEFORM ACQUISITION PRODUCTS

NEW 2230/2220

Digital Storage Oscilloscopes

100 MHz/60 MHz Bandwidth

4 k Record Length

(2230)

Time and Voltage Measurement Cursors

Save Reference Memory

These portable, high-value oscilloscopes feature both digital stor-
age and nonstorage capability to 100 MHz (2230) and 60 MHz
(2220). 100 ns glitch capture is accomplished with the Peak Detect
mode (envelope), which digitizes and stores, in acquisition memory
as a data pair, the minimum and maximum levels of the input signal.
The 2230 and 2220 also feature unlimited storage time; expandable,
compressible, repositionable stored traces; save reference memo-
ry; pre-/posttrigger viewing; roll and scan modes; standard X-Y plot-
ter output; and optional interfaces. See page 310.

336 Option 01

Digital Storage Oscilloscope

140 kHz Storage Bandwidth

Time and Voltage Measurement Cursors

50 MHz Nonstorage Bandwidth

CRT Readout, Only 5 kgs (11 Ibs)

Signal Averaging

This compact oscilloscope can simultaneously display analog and
digital waveforms, and can store up to 16 digitized waveforms for
recall and display. Vertical and horizontal 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. See
page 311.

7D20/7D20T

Programmable Digitizers*1*2

RO T T e

70 MHz Equivalent Time Bandwidth

40 MHz Sample Rate

8-Bit Vertical Resolution

Pretrigger and Posttrigger

Simultaneous Acquisition on 2 Channels

The 7D20 plug-in converts any 7000 Series mainframe into fully
programmable, digital oscilloscopes. Operating modes include: En-
velope, Average, and Roll. Optimized for interactive and automated
applications, from biomedical research to radio modulation. Re-
motely controllable over the GPIB. Shown with R7603 mainframe.

The 7D20T provides the same digitizer capabilities in a compact
stand-alone package. Supported by TekMAP 7D20 Time and Ampli-
tude Measurement software. See page 315.

* 1 Remotely controllable.
*2 Fully programmable.
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WAVEFORM ACQUISITION PRODUCTS

5223 Option 10
Digitizing Oscilloscope*!

10 MHz Equivalent Time Bandwidth

1 MHz Sample Rate

10-Bit Vertical Resolution

Pretrigger and Bi-Slope Triggering

X-Y Analog Plotter Output

Roll and Vector Modes

This 10 MHz digital storage oscilloscope provides a digitized display
that will never fade or bloom. Selecting Roll mode yields a continually
updated display of memory contents by providing a strip-chart-like
view of signals at slow sweep rates. Applications range from measur-
ing mechanical displacement transducer signals to biomedical activi-
ties. Option 10 GPIB Interface provides /O of stored waveforms and
control of 5223 digital storage functions (except vertical and horizontal
expansion and position controls). Waveform output format is
selectable through this interface for either BINARY or ASCII. Plug-in
functions not remotely controllable. See page 328.

7854 Waveform
Processing Oscilloscope*?

400 MHz Equivalent Time Bandwidth

10-Bit Vertical Resolution

Pretrigger and Posttrigger

Signal Averaging

A two-channel, waveform processing, digital storage oscilloscope.
Keystroke programming of local keyboard and remote Waveform Cal-
culator allows user-designed waveform measurement routines for
tests or experiments. Signal averaging capability can recover signals
buried in noise and improve measurement accuracy. All mainframe
keystroke functions and operating modes can be remotely controlled
via the GPIB. (Plug-in functions controllable only with custom interface.
Contact your local sales engineer.) Supported by TekMAP
7854/IBM PC Communication software. See page 318.

390AD Programmable Digitizer*1*2
Cursor-Based Measurements

~ Sample-Rate Switching

Direct Plotter Output Capability

This two-channel, 10-bit digitizer achieves excellent dynamic accu-
racy with a two-stage flash-conversion process. Single-channel op-
eration can provide 60 megasamples per second. Built-in self-cali-
bration and self-test features. Remotely controllable over the GPIB.
Applications vary from ultrasonic testing to video. See page 326.

7912AD Programmable Digitizer*1*2
100 GHz Equivalent Sampling Rate
500 ps/div Calibrated Sweep Rate
500 MHz Bandwidth at 10 mV/div

Built-in Signal Averaging

The 7912AD is designed for interactive and automated applica-
tions. It digitizes and stores singleshot or repetitive signals from
millisecond to subnanosecond duration. Waveform data is stored in
a 4096 word memory. See page 324.

7612D Programmable Digitizer*1*2

200 MHz Dual Channel Sampling

Dual Time Base, Sample-Rate
Switching

Variable Record Lengths to 2048 Words
Each Channel

8-Bit Vertical Resolution
Pretrigger and Posttrigger

Two independent waveform digitizers in one compact instrument,
the 7612D is ideal for use with Automatic Test Equipment or any-
where highly accurate, time-domain measurements are required.
Memory partitioning helps capture fast, successive, randomly
occuring events. Multiple sample rate switching is available during
waveform acquisition. Remotely controllable over GPIB. See
page 321.

CONTROLLER-BASED ACQUISITION/PROCESSING MEASUREMENT SYSTEMS

MS 3101

Acquisition to 200 MHz w/Program
Control

Acquisition to 1 GHz via Direct Access
Plug-in

Program and Data Storage on Disk
Waveform and Array Processing

100 GHz Equivalent Sampling Rate
High Resolution Color Graphic Display

The MS 3101 is a complete acquisition, processing, storage, and
display system for high-speed signals and transients. It is based on
the Tektronix 7912AD Programmable Digitizer operating with a con-
troller, a Tektronix 4105A Color Graphics Display Terminal and other
peripheral equipment. TEK SPS BASIC software includes operation-
al packages and system checkout routines. The controller will ac-
commodate four GPIB Interfaces and features 128 kilowords of
memory and floating-point hardware. See page 337.

MS 3201

Acquisition to 80 MHz w/Program Control
Sampling Rates to 200 MS/s
Waveform and Array Processing

Real Time GPIB Instrument Control

4 Two Independent Digitizing Channels
High Resolution Color Graphic Display

The MS 3201 is a complete acquisition, processing, and storage
system for high-speed signals and transients. It is based on the
7612D Programmable Digitizer operating with a controller, a
Tektronix 4105A Color Graphics Display Terminal and other periph-
eral equipment. TEK SPS BASIC Software includes operational
packages and system checkout software. The controller will ac-
commodate four GPIB Interfaces and features 128 kilo words of
memory and floating-point hardware. See page 337.

*1 Remotely controllable.
*2 Fully programmable.
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DESKTOP CONTROLLER-BASED ACQUISITION/PROCESSING MEASUREMENT PACKAGES

MP 2501

Extended Waveform Processing

Mag Tape Program and Data Storage
High Resolution Color Graphic Display
GPIB Instrument Control

Based on the Tektronix 7854 Oscilloscope and
the 4105A Color Graphics Display Terminal/4041
System Controller equipped with ROM packs, this
system can acquire, process, store, and display
electrical signals. 4041 BASIC routines from the
Utility Software permit system operation with limit-
ed programming experience. The 7854 is remote-
ly controllable over the GPIB. See page 334.

MP 2101

Acquisition to 200 MHz w/Program Control,
1 GHz w/Direct Access Plug-In

100 GHz Equivalent Sampling Rate
Waveform Processing
High Resolution Color Graphic Display

Based on the Tektronix 7912AD Programmable
Digitizer, the MP 2101 is a high-speed, signal ac-
quisition and transient digitizing system. The
7912AD is remotely controllable over the GPIB.
Utilizes the 4041. See page 333.

MP 2201

Acquisition to 80 MHz w/Program Control
Two Independent Digitizing Channels
Sampling Rates to 200 MS/s

Waveform Processing

High Resolution Color Graphics Display

Based on the Tektronix 7612D Programmable
Digitizer, the MP 2201 is a complete signal acqui-
sition, waveform processing, storage, and display
system. The 7612D is remotely controllable over
the GPIB. Utilizes the 4041. See page 333.

MP 2401

Two Channel Acquisition up to 70 MHz
Ideal for Rugged Environments

GPIB Instrument Control

Waveform Processing

High Resolution Color Graphics Display

Based on the 7D20T Programmable Digitizer, the
MP 2401 provides an ideal general purpose signal
analysis configuration. Packages dual-channel
configuration with enveloping, averaging, cursor
measurements, and comparison to prestored
waveforms. Utilizes the 4041. See page 333.

MP 1101

Ultra High Speed Single-Shot Digital Storage
Capability
Nine-Bit Vertical Resolution

Based on the Tektronix 7912AD Programmable
Digitizer. This compatible signal acquisition and
display package can be front-panel controlled or
completely programmed via the GPIB Interface
from any suitable controller. See page 332.

MP 1201

200 Megasamples/Second Maximum Rate,
Each Channel

Multi-Records/Channel (up to 2048 Words Cu-
mulative Total)

Based on the Tektronix 7612D Programmable
Digitizer. This compatible signal acquisition and
display package can be front-panel controlled or
completely programmed via the GPIB Interface
from any suitable controller. See page 332.

NEW MP 2902

Test Program Generation by Nonprogrammers
Rapid, Error-Free Test Program Generation
Supports Custom Test Requirements
State-of-the-Art Performance

The Audio Test Program Generation software al-
lows rapid development of an automated audio

measurement system, even by nonprogrammers.
Tests supported include: total harmonic distortion
vs frequency, total harmonic distortion vs output
level, intermodulation distortion vs level (SMPTE &
CCIF), CCIF intermodulation distortion vs frequen-
cy, frequency response, signal-to-noise, level
(voltage and power), linearity, external stimulus,
and others. See page 335.

NEW MP 2601
Two Channels Simultaneous Acquisition

150 MHz Bandwidth for Repetitive
Signals
Ease of Use via Menu-Driven Control

2430 Oscilloscope

The MP2903 couples the 4041 Controller and
2430 Oscilloscope. This portable measurement
package provides extensive signal acquisition ca-
pabilities with signal analysis to form a system
directed at measurement solutions. See
page 334.

NEW MP 2903
Test Program Generation by Nonprogrammers

Error-Free Test Program Generation
2465DVS Oscilloscope

Counter/Timer/Word Recognizer

The MP2903 couples TEK EZ-TEST program de-
velopment software with the 2465DVS program-
mable oscilloscope. With the software develop-
ment time dramatically reduced by TEK EZ-TEST
and the flexible measurement performance of the
2465DVS oscilloscope, achieving the cost sav-
ings and quality improvement of automation is
within easy reach. See page 336.
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INCOMING INSPECTION TEST STATION

MP 2901

Flexible, Modular TM5000 Instrumentation
TEK EZ-TEST Software

Rapid, Error-Free Software Development

The MP2901 addresses two of the most difficult

aspects of automating an operation-software de-
velopment and interfacing to the device-under-

test. The multifunction interface (MI5010) allows
easy data acquisition and/or control of the de-
vice-under-test by the 4041 System Controller.
The task of software development is made rapid
and easy. TEK EZ-TEST leads nonprogrammers
(via a set of menus) to translate manual proce-
dures into error-free, structured BASIC code. See
page 335.

AA 5001/SG 5010
Programmable Audio Test System*1

Fast, Accurate, Repeatable Measurements

Automatic, Low-Cost Documentation
of Test Results

Automatically performs such industry-standard
tests as harmonic distortion to IHF A202,
intermodulation distortion to SMPTE TH 2251,

DIN 45403, IEC 268.3, and IHF A202, frequency re-
sponse to IHF A202, and noise or signal-to-noise
ratio to IHF A202 (“A" weighting filter complies
with ANSI specification S1.4 and IEC specification
179 for sound level meters). With the Option 02
capability of the AA 5001, noise measurements
may be made to CCIR 468-2 and DIN 45405 stan-
dards. The SG 5010 also generates the burst sig-
nal for dynamic headroom tests. See page 348.

CG 5001
Programmable Calibration Generator*1

Tests Oscilloscope Current and Voltage
Accuracy to +0.25%

Tests Markers and Slewed-Edge Timing
Accuracy to +0.01%

Verifies Scope Probe Accuracy

A microprocessor-based TM 5000 Series plug-in
designed to be an integral part of a controller-
based system for calibrating and verifying major
oscilloscope parameters. Learn mode allows front
panel control settings to be assimilated as pro-
gram data by controller. All front panel settings
are remotely controllable via the GPIB. Contains
built-in self test routine. See page 385.

DC 5009
Programmable Universal Counter/Timer*?

Frequency and Period to 135 MHz
Auto Trigger, Averaging, Self Test
10 ns Clock, Ratio Architecture

Trigger Level and Shaped Outputs

This dual-channel, microprocessor-based

TM 5000 Series plug-in provides frequency and
period measurement to 135 MHz and features
push-button automatic trigger-level setting and
eight measurement functions. An arming input
permits measurement of selected events within
complex waveforms. Option 01 provides an oven-
controlled 10 MHz crystal oscillator. All front panel
settings and features are remotely controllable
over the GPIB. See page 342.

DC 5010
Programmable Universal Counter/Timer*1

Dc to 350 MHz

Auto Trigger, Auto Averaging
3.125 ns Clock, Ratio Architecture
Arming Input and Shaped Outputs

A dual-channel TM 5000 Series plug-in that pro-
vides measurement of frequency to 350 MHz, pe-
riod, ratio, and event B during A, using a recipro-
cal technique. Trigger levels automatically set to
optimum. Trigger voltage setting is displayable.
Automatic self-test feature. Remotely controllable
over and fully programmable via GPIB. See
page 340.

DM 5010
Programmable Digital Multimeter*1

4.5 Digit, 0.015% Accuracy
Automatic Self Test, Math Functions
In-Circuit Resistance Measurements
Autoranging

This remotely controllable, TM 5000 Series plug-in

measures dc and true RMS ac voltages and resis-
tance. A diode-test function tests semiconductor
junctions while a low voltage/ohms function al-
lows in-circuit measurements without turning on
diode or transistor junctions. Math functions in-
clude: Averaging (up to 19,999 readings), dB (ref
to 1 mW or to user-supplied constant). Compari-
son (user-supplied upper/lower limits). Offset and
Scaling (user supplied constants), or any combi-
nation of these functions. See page 344.

FG 5010
Programmable Function Generator*1

0.002 Hz to 20 MHz +0.1%

20 mV to 20 V p-p from 50 Ohms
AM, FM, and VCF Modes

Auto Scan Phase Lock

This TM 5000 plug-in outputs Sine, Square and
Triangle waveforms. Pulses and Ramps are pro-
vided with variable symmetry in 1% steps. Phase-
lock mode automatically locks to any input signal,
20 Hz to 20 MHz. Dc offset voltage is programma-
ble from 20 mV to 7.5 V. Can store ten front panel
setups to reduce programming time. Fully pro-
grammable via GPIB. See page 346.

*1 Remotely controllable.
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Mi 5010
Programmable Multifunction Interface*?

User Development Card

16 Relay Scanner, 10 Low Level
Relay Scanner

16-Bit and 16 kb Digital 1/0
12-Bit D/A and A/D Converter

This TM 5000 Series plug-in interface module ac-
commodates three front-panel plug-in cards. The
MX 5010 Multifunction Interface Extender pro-
vides space for three additional cards. A total of
six function cards can be remotely controlled via
the GPIB. Each of the seven types of function
cards includes its own ROM and specific func-
tion-related firmware. See page 350.

PS 5004
Programmable Precision Power Supply*1

0V to 20 V Floating Output
0.5 mV/0.1 mA Resolution

Constant Voltage or Constant Current
with Autocrossover

Voltage and/or Current Monitoring Display
This TM 5000 Series plug-in provides the high-

resolution voltages and currents necessary in the
characterization of transistor, IC, and other semi-
conductor and hybrid circuits and in the operation
of high-performance strain gages and other trans-
ducer systems. Its entire 0V to 20V output is
covered with a coarse and fine adjustment to pro-
vide rapid setability and +0.5 mV resolution with-
out the necessity of changing ranges. The supply
output is available at the rear interface as well as
from the front panel terminals. Overall accuracy is
+0.01% =2 mV. See page 347.

PS 5010
Programmable Triple Power Supply*1

Triple Output, Triple Display
Programmable Voltage and Current Limit

Front/Rear Outputs, Remote Sense

This TM 5000 plug-in provides three concurrent

outputs; two floating at 0V to +32V and 0V to
—32V dc and a logic level supply at 45V to
5.5V dc. Operation includes auto-crossover with
bus interrupt on continuous-voltage or continu-
ous-current mode change. All three supplies may
be remotely controlled over the GPIB while front
panel settings are locked out. Overall accuracy is
+(0.5% + 20 mV). See page 348.

SI 5010 Programmable RF Scanner*1
Software Configurable

Sixteen 50-Ohm Signal Channels

Real Time Clock, 350 MHz Bandwidth
Stores 80 to 300 Commands

This TM 5000 Series plug-in uses 16 RF reed re-
lays to interconnect 20 front-panel BNC connec-
tors in three possible combinations; four groups
of four channels, two groups of eight, or one
group of 16. Risetime for groups of four channels
is approximately one nanosecond. Used for scan-
ning and channel switching, this device is remote-
ly controllable over the GPIB. See page 354.

LOGIC ANALYZERS

DAS 9100 Series Digital Analysis System*1
Up to 104 Channels of Data Acquisition
Acquisition Speeds to 2 GHz (500 ps)

Up to 192 Channels of Pattern Generation
at 50 MHz

Color CRT Enhanced User Interface
Easy-to-Use Menu-Driven Interface

A general purpose, configurable, and user-up-

gradable digital analysis system. Available with
black and white display (9109 Option 06 main-
frame), 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 200 kbytes per second as well as RS-232,
serial line printers, hard copy units and
master/slave operation. For list of Data Acquisi-
tion and Pattern Generation Modules, accesso-
ries and probes see page 103.

1240/ NEW 1241 Logic Analyzer
Up to 72 Acquisition Channels

Acquisition Speeds to 100 MHz Async,
50 MHz Sync

Dual Time Base Acquisition and Display

Simple Menu Operation with On-Screen
Soft Keys

The 1240/1241 support all aspects of the design
task, including hardware analysis, software analy-

sis, 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/asynchronous. A
flexible clocking scheme includes data
demultiplexing on each acquisition probe. Acqui-
sition, triggering and display of two independent
time bases are tied together, so you can fully
monitor the interaction between hardware and
software. See page 114.

* 1 Remotely controllable.
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SYSTEM CONTROLLERS

4041 System Controller

16-Bit CPU Based on 68000

32 k RAM, Expandable to 512 k

48-File Mag Tape Drive

Full Duplex, Asynchronous, RS-232 Interface
Modular Design, Rackmount or Portable

A powerful and expandable, systems controller

intended principally for execute-only environ-
ments such as production-line testing. Operating
parameters include Interrupt and Error Handling
modes. Options and peripherals equip it for inter-
active flexibility in research lab applications. Pro-
gramming language is BASIC with English-like
commands, extensions, simple syntax, and line-
by-line interpreter. A 1.8lines/second thermal
printer is built-in. See page 298.

492P Programmable Spectrum Analyzer*1
Digital Storage and Signal Processing

80 dB Dynamic Range

Amplitude Comparison in 0.25 dB Steps
100 Hz Resolution Bandwidth

A portable, 50 kHz to 220 GHz, lab quality ana-

lyzer that provides CRT readout of all important
front panel settings and is fully calibrated in am-
plitude and frequency. Front panel adjustments
can be remotely controlled over the GPIB for
automated spectrum analysis via GPIB. Features
microprocessor-aided, three-knob operation and
flicker-free display even at the slowest sweep
speeds. See page 162.

494P Programmable Spectrum Analyzer*1
Microwave Frequency Counter

Nonvolatile Memory

Synthesizer Tuning Accuracy

30 Hz Resolution Bandwidth

HELP Manual in ROM

This 10 kHz to 325 GHz portable spectrum ana-
lyzer provides lab precision measurement capa-
bility in hostile field environments. Full control of
the front panel, waveform processing, and stor-
ages are accessible via the GPIB. Features
keypad data entry, nonvolatile storage of nine
CRT displays and ten instrument set-ups, direct
plot capability and a built-in 325 GHz frequency
counter. See page 155.

496P Programmable Spectrum Analyzer*1
Digital Storage and Signal Processing

1 kHz to 1800 MHz Input Frequency

80 dB Dynamic Range

Amplitude Comparison in 0.25 dB Steps

30 Hz Resolution Bandwidth

Providing a CRT display of all important control
settings, this 1800 MHz analyzer features micro-
processor-aided, three-knob operation and auto-
matic mode selection. Unit is fully calibrated in
frequency and amplitude. Front panel settings
can be remotely controlled. Digital storage elimi-
nates time consuming display adjustments. See
page 159.

6130 Graphics Workstation

UTek Operating System

FORTRAN, C, Pascal, ANSI BASIC
Compatible with 4100 Series Displays
General Purpose Application Software
LAN, GPIB, RS232, SCSI Interfaces

The 6130 combines the power of the 32016 micro-

processor and the UTek operating system with a
wide variety of utilities, languages and application
programs. Both standard GPIB and optional high-
speed DMA GPIB interfaces are supported as
well as RS232, Sync/Async (RS422) serial inter-
faces. IEEE 802.3 Ethernet with TCP/IP protocol is
standard. It is compatible with a wide range of
Unix application programs and utilities including
software development, document preparation
and spreadsheets.

PERIPHERALS FOR IEEE STANDARD 488 SYSTEMS

1360P/1360S
Programmable Signal Multiplexer* !

3 ms Maximum Switching Time
Dc to 250 MHz Bandwidth (1 Switch)

Input Levels up to 250 V dc or 250 mA

Expandability up to 4 Switch Modules

A microprocessor-based, programmable, system
instrument that can be used to multiplex electrical
signals. Switch matrix includes four identical,
nine-pole coaxial switches. Operational modes
determined by adjustable straps. Switch modes
are: individual gangs of 1, 2, or 4. Multiples of
eight inputs can be multiplexed to one output.
See page 355.

*1 Remotely controllable.

RECOMMENDED GPIB CABLES

Part Number Description Part Number Description
012-1015-00 0.5 meter, single shield 012-0991-00 2 meters, double shield, low EMI
012-0991-01 1 meter, double shield, low EMI 012-0991-02 4 meters, double shield, low EMI
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SOFTWARE SUMMARY

APPLICATION FUNCTION/PRODUCT LANGUAGE RUNS ON/WITH PAGE
Artificial Intelligence Systems R & D applications in expert systems, natural Smalltalk-80 LISP option | 4400 Al System 72
languages, intelligent robotics, auto programming | Prolog option
CAD conversion of Produces lines, arcs, text, symbols, FORTRAN IV 499151 Workstation 74
existing drawings & layers for insertion into popular CAD systems
CAD PLOT 10 68
TekniCAD 4100 Series
TCS (Terminal Control System) FORTRAN/object 6130 Family
GKS (Graphical Kernel System) FORTRAN '77 Workstations
IGL (Interactive Graphics Library) FORTRAN/object DEC VAX w/VMS
CAE Systems TekStation AT, 47
Design & analyze Designers WorkSystem Apollo work stations,
Complex electronic Digital's VAX family,
Circuits 6130 Workstation
VLS| verification Gate Array WorkStation 48
and analysis
Full custom chip Full Custom WorkSystem 48
design
Structured Custom Structured Custom WorkSystem 48
Chip design
Standard Cell design Standard Cell WorkSystem 49
Printed Circuit PCB WorkSystem 49
Board Design
Compares real/prototype Test & Measurement WorkSystem 49
hardware
Development & Debug of Software Development WorkSystem 49
Microprocessor Code
Scientific Data Analysis Proposed ANSI Basic 6130 Workstation 45
Optional: C, 150 PASCAL,
Enhanced FORTRAN 77
Engineering Data Analysis/CAE Optional: Proposed ANSI | 6130 Workstation 45
Basic, C, 150 PASCAL,
Enhanced FORTRAN 77
Structured Analysis (SA) Tools Graphically specifies system 856X, VAX/UNIX, 89
conceptual requirements VAX/VMS
Structured Design (SD) Tools Graphically specifies design 856X, VAX/UNIX, 89
requirements VAX/VMS
Language Editors C & Pascal Oriented Editors 856X, VAX/UNIX, 91
VAX/VMS
Cross Assemblers Develop code for all major microprocessors 856X, VAX/UNIX, 91
VAX/VMS, & IBM PC
Cross C Compilers C Compilers for major microprocessors 856X, VAX/UNIX, 9N
VAX/VMS & IBM PC
Cross Pascal Compilers Pascal Compilers for major microprocessors 856X, VAX/UNIX, 91
VAX/VMS & IBM PC
Emulation Systems Real Time Emulation for all major ups 856X, VAX/UNIX, 94
VAX/VMS & IBM PC
Trigger Trace Analyzers Captures real time software & hardware events 856X, VAX/UNIX, 91
VAX/VMS
High-Level Debug Debug code at the C/Pascal source level 856X, VAX/UNIX, 91
VAX/VMS
LANDS-Language Full C/Pascal Development Systems 856X, VAX/UNIX, 91
Development Systems VAX/VMS
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TEK SOFTWARE

SOFTWARE SUMMARY

APPLICATION FUNCTION/PRODUCT LANGUAGE RUNS ON/WITH PAGE
Logic Analysis Links DAS 9100 to host for
VLSI Verification device verification VAX 7000 Series/UNIX, 113
Software Package VMX & IBM PC
Performance Analysis Characterizes system performance 1240/1241 117
Mnemonic Disassemblers Disassembles data acquired from DAS 9100 123
microprocessor-based system 1240/1241 122
Semiconductor Testing
VLSI TEKTEST V RSX-11M based S-3295 Test System 134
LS| TEKTEST S-3220 Test System 135
Automatic Video Measurement | Unattended monitoring of NTSC and/or TEK ANSWER BASIC 1980 ANSWER System 147
PAL video signals
Spectrum Analysis General Test: TEK 4041 BASIC 490P Spectrum 158
RF Measurements HP BASIC 3.0 Analyzers/Tek 4041
Microwave Filter Tests IBM Advanced HP9826, 9836
Millimeterwave Signal Search BASIC 2.1 IBM PC/AT
Waveform Operation
Utilities
Remote Access
Measurement Software TekMAP:
Communication Utilities S42P101—7854/IBM PC Communication IBM Compiled BASIC IBM PC/XT/AT 318
and Control (COMMUTE)
Pulse Parameter Analysis S42H201—7D20/HP Series 200 Time and HP-BASIC HP-216, 226, 236, or 236C
Amplitude Measurement Software 315
and 4105 Terminal
067-7732-00 7D20/Tek 4041 Time and 4041 BASIC Tek 4041 and
Amplitude Measurement Software
Measurement Systems Languages for Instrument Control, Signal SPS BASIC Micro/PDP-11 330-337
Acaquisition, Waveform Processing & Graphics 4041 BASIC 4041
Single-Shot Acquisition MS 3101—Waveform Acquisition, SPS BASIC Micro/PDP-11
to 500 MHz BW Signal Analysis Support for 7912AD with 7912AD 337
Single-Shot Acquisition MS 3201—Waveform Acquisition, SPS BASIC Micro/PDP-11 337
to a 200 MHz Sample Rate Signal Analysis Support for 7612D with 7612D
Single-Shot Acquisition MP 2101—Waveform Acquisition, 4041 BASIC 4041 Instrument Controller
to 500 MHz BW Signal Analysis Support for 7912AD with 7912AD 332
Single-Shot Acquisition MP 2201—Waveform Acquisition, 4041 BASIC 4041 Instrument 332
to a 200 MHz Sample Rate Signal Analysis Support for 7612AD Controller with 7612D
Single-Shot Acquisition MP 2401—Waveform Acquisition, 4041 BASIC 4041 Instrument Controller 332
to a 40 MHz Sample Rate Signal Analysis Support for 7D20 with 7D20
and to a 70 MHz BW for
Repetitive Signals
Acquisition to 14 GHz BW MP 2501—Waveform Acquisition, 4041 BASIC 4041 Instrument Controller
with Sampling Plug-Ins for Signal Analysis Support for 7854 including with 7854 334
Repetitive Signals Sampling Applications & TDR
Single-Shot Acquisition to MP 2601—Portable Measurement Package 4041 BASIC 4041 Instrument Controller | 334
100 MHz Sample Rate and providing Waveform Acquisition, Signal with 2430
for Repetitive Signals to Analysis for 2430
150 MHz BW
General-Purpose Instrument Tek EZ-TEST 4041 BASIC 4041 Instrument Controller | 304
Test Development Tool
Audio Test Development Tool | Tek Audio TPG 4041 BASIC 4041 Instrument Controller | 348
GPIB Instrumentation GURU IBM PC (or PC 305
Interface compatible)
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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 into
them. For that reason we place a premium
on dependability. We produce products
that will keep you and your customers sat-
isfied and your service costs down.

We take your design (or assist you with de-
sign) and take the entire process through
manufacturing and shipment. Quality con-
trol is assured, along with on-time delivery
and customer satisfaction. We want to
work with you and value you as our
customer.
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Tek’s special application components
now available for use in your latest
product 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 standards.
You can depend on it. Contact one of our
plants directly.

Design, Manufacture, Test, Ship .. . We do it all!

27



S3DIAH3S NOILONAOHd 2 NODIS3A LN3INOdWOO WOLSND

CIRCUIT BOARD
MANUFACTURING

Advanced Technology

Quality 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" and
greater.

Blind and Buried Vias — These interconnect-
ing vias conserve circuit board real estate by al-
lowing only necessary layers to be connected,
which frees space on other layers to be used for
circuitry.

Hot-Air Leveling — Our state-of-the-art horizon-
tal hot-air leveling system eliminates process vari-
ability and ensures component solderability.
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Laser Film Generation — We use customer
supplied CAD and N.C. data bases to create tool-
ing 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 incorpo-
rate surface mount technology in your next prod-
uct, we offer a wide range of technology and sup-
port services from design consultation to high
quality fine-line or blind and buried via multilayers.

SERVICE

New Product Support — Design consultation,
value engineering and prototype support are just
some of the services provided by Tekronix circuit
board manufacturing which can improve your
time-to-market and the cost-effectiveness of your
design.

Delivery — Our delivery performance is un-
equaled in the circuit board industry. Ours is the
first Class “A" MRP certified circuit board plant in
the world, an accomplishment which assures on-
time delivery to our customers.

CAPABILITIES
Number of Layers — Two to ten plus
Standard Material — FR-4, CEM-3
Drilling — Minimum 0.0135"
Density — 0.006" conductor width, 0.006" spac-
ing. Denser packaging negotiable on prototype
basis.
Finishes — Bright-acid tin, gold, hot-air leveled
solder.
Soldermasks — Screen printed, thermal-cured
epoxy, photographic dry film.
Panel Size — Maximum 18" x 24".
Finished Board Thickness — Maximum 0.125".
Minimum 0.025".
Tooling — Computer aided/laser generated film.
Testing and Analysis — Complete in-house
electrical, metallurgical and chemical testing. Fab-
rication and testing of controlled impedance cir-
cuitry and consultation in proper layups and ma-
terial selection for tightly-toleranced 50 @ and
75 Q circuitry.

Customer Support

Circuit Board Manufacturing
Product Marketing Manager or
Customer Representative
Tektronix, Inc.

1521 Poplar Lane, D.S. F1-487
Forest Grove, OR 97116

(503) 640-2288



TEK FLEXIBLE CIRCUITS
TEFLON CIRCUIT BOARDS

much like printed wiring boards. (PWBSs), in
that their basic function is to route electri-
cal signals, but this is where the similarity
ends! Because flex ciruits are pliable (that
is, flexible) they are amazingly versatile. This
versatility, plus new shielding materials and
extreme circuit densities fit flex circuitry for
applications that can't be solved with tradi-
tional cables and printed wiring boards.

UNIQUE INTERCONNECT SYSTEMS

A flexible interconnect is a composite of a
metal conductor and a dielectric substrate
bonded together by an adhesive. These in-
terconnects can be freely formed without
cracking the metal conductor. Flexible inter-
connects are used to provide an electrical
connection between two termination points
while saving space and weight. The circuit
may serve as a hinge, demanding up to mil-
lions of cycles of flexibility.

Mounting SMDs directly on etched circuitry

on copper-clad polymide is gaining in popu-

larity due to space and weight savings.
TYPICAL SPECIFICATIONS

Front to back registration — +0.0005".

Smallest line width and spacing — 0.004"
Kapton cover sheet registered to circuit pat-

tern — +0.004"
: ’ ¥ = 8 J
Shown above is an emulator probe being used in Tektronix logic analyzer instruments. The Customer Support
circuit (PM 202) folds back onto itself, making a two-sided circuit out of a single-side one. This Tektronix, Inc.
design allows SMDs to be added directly onto the probe. P.O. Box 500, D.S. 16-157
Beaverton, OR 97077
- g’ 503) 627-5314
Pliable Flexible Circuits (503)

Flexible circuits are answering needs in
ways never imaginable with wire and cable
Saves Space & Weight technology. Generally, flexible circuits are

Versatile

All critical processes are done in a Clean

Room environment.

Our routine production processes are:
Through Hole Plated Teflon Substrates
Laminated Multilayers registered to
+0.004"

Linewidths and spacing to +0.004"
Linewidth tolerance to +0.0005"
Front to back registration to +0.0005"
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Distactio ¢ raw material make Teflon an attractive se- TYPICAL SPECIFICATIONS
Low Disiacirie Consiant lection for circuit board material in these Operating frequencies — > 10 GHz.
Dimensional Stability applications. Dielectric constant — from 2.17 to 10.6.

Circuit elements of precise size and position ~ Standard dielectric thickness — 0.005" to
can be fabricated for this application on  0.062"; other thicknesses available.
glass reinforced Teflon substrates.
TEFLON GIRGUIT BOARDS: Certified by UL for recognized printed wir-  customer Support
The utilization of higher frequencies o ’
10GH2) in the field of S ing board components. Flammability classifi-  Tektronix, Inc.
(> z) in the field of communications cation 94v-0. We offer complete facilies P.O. Box 500, D.S. 16-157

Close Tolerances

and Qata transmission alpng with analytical including: Beaverton, OR 97077
requirements of the test instrumentation for Graphic Tooling (503) 627-5314
such equipment has accented the need for CAD-CAE N.C. Tooling

accurately tuned transmission lines on cir-
cuit boards. The low dielectric constant, di-
mensional stability and close tolerances of

Metallurgical Analysis
Chemical Analysis and Control
Electrolytic and Electroless Plating
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PLASTIC
PRODUCTS

Design Consultation

Prototyping and Mold-Making

Manufacturing

Customer Support

Tektronix Plastic Products (TPP) provides
engineering services and high-quality com-
ponents to enable high technology manu-
facturers to reduce the labor content, num-
ber of components, and cost of their
products, in order to be competitive in
worldwide markets.

Full-service capabilities support product de-
sign, mold design, prototyping, mold-build-
ing, and a complete range of manufacturing
capabilities to meet the needs of high tech-
nology industries.

State-of-the-art injection molding technology
uses thermoplastic resins, and employs mul-
tiple finishing and assembly technologies to
produce a product of the highest value in
terms of price, performance, and reliability.

PROTOTYPING AND
ADHESIVES CONSULTATION
Prototyping from models to polyurethane and ep-

oxy components using silicone rubber molds.

Development assistance with jigs, fixtures, masks
and protectors using silicone rubber and polyure-
thane. A typical application might be component
masking for application of nickel-loaded acrylic
paint for EMI/RFI shielding.

Selection of adhesives and solvents for bonding
operations.

30

CAPABILITIES

Tool Design — TPP uses a full 3D mechanical
design package (DDN) plus a graphics applica-
tions programming language (GRAPL) for design
creation, analysis, and N.C. programming of injec-
tion molds. All designs are stored in an integrated
data base, which provides easy access to all de-
sign data when changing or modifying existing
mold designs, or when creating new mold de-
signs. Mold flow analysis programs enable us to
help you optimize part design for the required
manufacturing process.

Electronic Data Exchange — Tektronix has
IGES in/out capability for utilizing CAD-generated
data from most systems. (Tooling process time is
shortened if your data base is supplied in an elec-
tronic format.) We are connected to the Tek Engi-
neering Network, allowing us access to most en-
gineering departments via local area networks
(LAN) or Hyperchannel. We can transfer data via
phone modem or 1600/6250 BPI mag tape.

Numerically-Controlled Machining — Tek-
tronix has the capability to machine virtually any
part or mold cavity configuration including com-
plex shapes and contoured surfaces. By utilizing
our CAD data base, considerable savings are re-
alized in N.C. programming time. Data is transmit-
ted from the CAD system to the machining cen-
ters via DNC (Direct Numerical Control) or
punched tape.

EQUIPMENT
TPP has three fully interactive CAD/CAM termi-
nals linked via dedicated line to a company main-
frame. We also have a C-size plotter, an N.C.
tape punch, and DNC hardware.

EXPANSION PLANS
TPP intends to maintain a state-of-the-art CAD/
CAM development level. We will add additional
graphics display terminals and plotting equipment
as required.

MOLD TYPES
Molds meet standard DME specifications for any
custom design you may require.
Some of the more frequent mold types are listed
below.

High Volume Molds (Hardened Tool Steels)
— Built to produce in excess of 1 million quality
parts. We meet or exceed all Society of Plastic
Industry mold classification guidelines.

Low Volume Molds (Aluminum) — Primarily
built for short runs. Sizes range from 1 in. round to
structural foam molds 32 in. x 40 in.

Prototype Molds, Prototype Model Lab —
Prototype tooling and model-making capabilities
to aid in the development of our customers’
products.

Carrier Systems — 3in.x4in., 6in.x8in., and
2in. x4 in. round carriers are available. Carrier sys-
tems are designed for quick setups, short runs,
and cost savings on mold components and mold
construction.

SPECIAL SERVICES

As a part of Tektronix, TPP offers specially-coor-
dinated high technology services not normally
available from a plastic parts manufacturer. We
provide expert design and materials consultation
plus processing capability in the following areas:
Laboratory Testing

« EMC attenuation of conductive or coated plastic

systems.

« Corrosivity of flame-retardant resin systems.

* As-molded part stress analysis.

« Surface analysis (scanning electron
microscopy).

*U.L. approved molder C2160

Plastic-Metal Combinations

 Product enclosures.

« Functional devices.

« Outsert/insert molding operations.

Electroless and Electrolytic Plating

* EMC/RF attenuation.

« Electrostatic discharge management.

« Corrosion-resistant finishing.

« Aesthetic finishing.

Conductive Paint

« EMC/RFI attenuation.

¢ ESD management.

Automated Painting

« Aesthetic finishing.

Customer Support

Plastic Products

Tektronix, Inc.

3000 Lewis and Clark Highway, D.S. 08-545
Vancouver, WA 98661

(206) 699-7391



METAL
PRODUCTS

CAD/CAM

Metal Products

Tool and Design

Manufacturing

Quality Control

Packaging/Shipping

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

MANUFACTURING CAPABILITIES
Tool and Design — Full design and documenta-
tion 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, blank, pierce, turret
punching, shearing, forming, grinding and buff-
ing. Material types include aluminum, copper al-
loys, brass, and stainless steel.

Programming — Full programming capabilities
for sheet metal and machining.

Hardware Assembly — Riveting, hardware in-
sertion, spotwelding, gluing and complete enclo-
sure assemblies.

Finishing — Auto and hand paint; lab for color
matching. Etch, lacquer, chromate, silk screening,
and printing with full nomenclature capabilities.
Packaging and Shipping — All items pack-
aged and shipped to customer satisfaction.
Quality Control — Fully equipped with latest
state of the art equipment and technology.

Assembly

EQUIPMENT LIST
Quality Control — Programmable measuring
system by Brown & Sharpe (0.00025 obtainable
measurements)
Programming — MEG 131 Graphic Terminals
coupled to VAX 11/780 system.

Production Machining

* CNC screw machines

¢ CNC milling machines—horizontal/vertical
* CNC bar and chucker

* Automatic screw machines

« Belt sanders

« Vibratory finishers

» NC drillers

« Grinders

» Saws

Sheet Metal

« Shears

« Punch presses, 0-300 ton

* Power brakes, 12-55 ton, automatic back
gauges

* Spotwelders, 30 KVA-250 KVA

* Heli-arc welders

Sheet Metal

Finishing

Hardware Assembly

« Presses, 2-8 ton

 Auto-press nut machines

 Eyelet machines

» Riveters

¢ Insertion machines

« Cabinet latch machines

Finishing

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

* Automated etch line

« Ultra-sonic clean

 Variety chemical baths

« Automated electrostatic paint line (Ransberg
Disc)

« Automatic silk screen machines

« Automatic printing press

Tool/Die

¢ Jig bore

« EDM

« Grinding

L athes, mills and drills

Customer Support
Metal Products

Tektronix, Inc.

P.O. Box 500, D.S. 16-157
Beaverton, OR 97077
(503) 627-5314
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INTEGRATED
CIRCUITS OPERATION

Bipolar Foundry Services:

6.5 GHz Bipolar Analog Processes
QuickCustom® ICs

Full Custom ICs

Microlithography:
Mask Design & Fabrication

Charge-Coupled Devices:
Scientific Imagers
Custom Components

derstand, time-saving design tools. This ab-
breviated design method is becoming very
popular with first-time IC designers and sea-
soned IC design engineers.

QuickChips begin with a prefabricated chip
that has a basic “core” array of transistors,
capacitors and resistors configured for in-
terconnection. Given this impetus, the engi-
neer simply determines the custom inter-
connections for those circuit elements
required—including the specification of la-
ser-timmable resistors for precise analog
applications. Once final designs are deter-
mined and approved, finished wafers can
be delivered (typically) within three weeks or
less.

This “designer-friendly” approach was de-
veloped 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 or as little assistance as you require.
The “tools” include a complete guide en-
abling the first-time user to complete a de-
sign with minimal one-on-one coaching.
Rather than a bag full of kit parts, we pro-
vide you with a library of SPICE models for
the “core” IC that will predict the perfor-
mance of your design, and ensure that your
QuickCustom circuit works the first time.

We also include a grid-based layout system
that specifies precisely where the custom
interconnects can be routed, and QuickKic,
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, 2s and 3).

THE QuickChip FAMILY

Tektronix Integrated Circuits Operation
(ICO) is now marketing its formidable IC de-
sign and fabrication capabilities to those
who have IC performance requirements but
limited resources of their own.

Tek ICO has been supplying ICs with high
performance, superior quality, and proven
reliability to Tektronix’ product divisions
since 1967. Our integrated circuits continue
to provide important technological and mar-
ket advantages for many state-of-the-art
products. Our foundry services for analog
application-specific designs are now avail-
able. In addition, a limited number of spe-
cialty components for high-performance ap-
plications are being offered on a contract
basis.

Since we've developed advanced imagers
for high-resolution scientific imaging and
high-speed signal processing, we can sup-
ply you with custom charge coupled de-
vices (CCDs) for these applications. The de-
velopment of Tektronix high performance
components required development of very
sophisticated microlithography, high resolu-
tion, fine quality, VLS| mask-making services
which are also available.

BIPOLAR ANALOG
INTEGRATED CIRCUITS
Two design methods are used for manufac-
turing custom analog ICs: “QuickCustom”
and full custom.

QuickCustom®

The short cut design approach, “Quick-
Custom"® helps reduce your development
time and cost. It consists of a series of
“QuickChip" design formats and easy-to-un-
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Max Vcc Bonding
NPNs*1 fr to Veg™ | Resistors Capacitors | Chip Size Pads

QuickChip 1 18 6.5 GHz 27V 13 Implanted N/A 1.35 mm x 1.35 mm 13
Thin Film, 10 or 50 Q/sq*?

QuickChip 2 214 6.5 GHz 27V 946 Implanted <20pF |2.49 mm x 2.49 mm 36
Thin Film, 10 or 50 ©/sq*2

QuickChip2S 142 6.5 GHz 27V 602 Implanted <20pF |1.98 mm x 2.49 mm 24
Thin Film, 10 or 50 Q/sq*2

QuickChip 3 168 2.4 GHz 95V 684 Implanted <16 pF | 2.97 mm x 3.05 mm 28
Thin film, 50 Q/sq*2

*1 PNP transistors are also included in QuickChips2, 2S and 3. The f T of PNPs is approximately 30 MHz and the PNPs
are optimized for use as current sources (i.e., low collector capacitance).

*2 Laser trimmable.

QuickChip 2

Full Custom

If higher performance or lower cost per chip
are your requirements, ICO also offers a to-
tal custom design approach. One of our ex-
perienced applications engineers will be as-
signed to work with you or your team
throughout the entire project. Tektronix-de-
veloped CAD/CAE software will be used to
assist you through circuit analysis,

QuickChip 3

simulation via SPICE, and layout, greatly im-
proving your confidence in meeting design
specifications the first time. Because we are
sensitive to your proprietary needs, this en-
gineer will be the only one with access to
the technical information. Typical delivery of
finished wafers is less than eight weeks
from approval of design layout.
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MICROLITHOGRAPHY PRODUCTS

DESIGN SERVICES

MICROLITHOGRAPHY PRODUCTS
AND DESIGN SERVICES

Mask design on a graphic workstation.

From minimally supported system time to
full device design, our microlithography fa-
cilities are structured to meet your mask de-
sign needs. Working from menu-based de-
sign 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 non-standard prod-
ucts. Routine efforts include designs for:
thick- and thin-film hybrid circuits, multi-layer
ceramic parts, waveguides, precision mesh
components, liquid crystal and electrolumi-
nescent panels, graticules, and small chemi-
cal milled parts. Also, we are used to ac-
commodating unusual requirements; we
can handle yours.

Mask Fabrication

E-Beam pattern data being reviewed prior to generation
of a photomask. Class 10 MEBES Ill write room is at left.

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 criti-
cal 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
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TK2048M CCD Scientific Imager (actual size).

part of our facility includes both G.C.A./D.W.
Mann optical systems and Perkin-Elmer
Electron-Beam equipment. Our staff will
work with you on an individual basis to de-
termine which design approach will meet
your requirements, and still be economical.

Our present capability provides tooling from
2V2 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 over-
lay comparator, Quantronix repair station,
and KLA and Cambridge mask inspection
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 sam-
pled data, analog delay lines. Used in such
diverse applications as ultra-sensitive imag-
ing detectors, transversal filters, tapped an-
alog delay lines, and high-speed samplers/
memory buffers, these inherently simple de-
vices have proven to be powerful yet com-
pact signal processing components.

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

Our CCD imagers are fabricated using a
buried channel, three-phase, three-level
polysilicon gate process. This approach re-
sults in extremely high charge-transfer effi-
ciency and low background charge due to
dark current. Our wafer-scale integration
technology has made large pixel, large
imagers a reality. An example is the
TK2048M imager, shown. This imager has
approximately 4.2 million picture elements
(pixels), each of which is 10 to 100 times
more sensitive than conventional high
speed photographic film.

Custom Devices

For custom designs our CALMA based,
state-of-the-art CAD system, advanced
microlithography capability—including wa-
fer-scale E-beam mask making and three- or
four-phase CCD processes—make it possi-
ble 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 pe-
ripheral circuits including wide-band pream-
plifiers, high speed clock drivers, correlated-
double-samplers, and timing/control logic.

If you've already completed a CCD design,
Tektronix ICO provides a complete 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

Custom Hybrid Technologies

The Tektronix Hybrid Components Opera-
tion provides complete design, engineering,
manufacturing, and reliability testing for a
wide variety of hybrid circuits and compo-
nent subsystems.

HCO has produced hybrid components for
Tektronix' instrumentation products for fif-
teen years. These include wideband amplifi-
ers, D/A converters, signal acquisition
probes, digital memory arrays, and numer-
ous other hybrid devices. As required,
Tektronix hybrid components incorporate
both Tektronix custom silicon and a full
range of chips available from the semicon-
ductor industry including LS| bipolar and
CCD ICs, as well as high stability passive
components. An experienced staff special-
izes in custom design and production of
high-density, high-speed, wideband circuits
supported by modern computer aided de-
sign and evaluation tools. These resultant
circuit designs offer high reliability, great
design flexibility, and relatively short devel-
opment times.

HCO hybrid manufacturing facilities include
automated screenprint and fire processes
plus modern automated equipment for die
placement and wire bonding. We also offer
functional laser trim and scribe, and exten-
sive computerized electrical in-line testing.

Thin-film plating operation at Tektronix.

Thin-Film Process Capabilities

Hybrid Components Operation has estab-
lished a reputation as a quality producer of
high-speed, high-complexity hybrid circuits.
In many cases these sophisticated circuit
designs utilize thick-film chip-and-wire tech-
nology on a multilayer substrate. For an in-
creasing number of hybrid designs, where
operating frequencies fall above 500 MHz,
thin-film techonologies are appropriate and
cost-effective.

Tektronix’ Thin-Film Operation is a new facili-
ty with modern automated equipment. All
thin film processes necessary for substrate
fabrication, assembly, and test are located
at a single site. The facility includes automat-
ed systems for testing complex thin-fim re-
sistors and substrates.
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i i
Hybrid Computer Aided Design from Tektronix.

Thick-Film Hybrid Technology

The HCO hybrid engineering and manufac-
turing staff at Tektronix provides extremely
high-density thick-film chip-and-wire circuitry
on mulitlayer substrates. High-density
multichip multilayer substrates typically pro-
vide component densities of 25 devices per
square inch.

For requirements of low-to-medium complex-
ity with operating frequencies less than
500 MHz, standard thick film hybrid designs
are the most cost effective. These Tektronix
hybrid circuits have the fastest development
cycle, the lowest development cost, and the
lowest manufactured cost of any hybrid
type.

Custom Ceramic Capabilities

The Tektronix ceramic operation has histori-
cally developed and manufactured high per-
formance ceramic components for
Tektronix’ products. A number of product
families have evolved over the years which
include multilayer ceramics, SLAM pack-
ages, custom substrates, lids and covers, a
wide variety of ceramic insulators, powdered
metal parts, powdered metal sputtering tar-
gets, and custom ceramic CRT envelopes.
Now, HCO is extending its can-do attitude
and broad technological experience to sup-
plying ceramic solutions to the outside mar-
ket. The ceramic group offers a wide range
of finishing and metallizing skills, material
systems, and forming processes that can be
utilized in overcoming design and manufac-
turing problems and assuring on-time deliv-
eries to our customers.

Specialized analytical services are available
within Tektronix to support Ceramic Opera-
tion’s ability to maintain close and consistent
control over its materials and processes.

HCO Electro Optic Capabilities

Tektronix Hybrid Components Operation is
emerging as a leader in the development of
electro optic packaging technologies. The
HCO Electro Optic Group specidlizes in
packaging components that perform in the
multi-gigahertz range.

A laser diode module operating at 1300 nm
(model LDM 1300) was recently introduced.
This device is the first in a family of Tektronix

standard electro optic products. Currently
under development are laser diode compo-
nent subsystems and packages that will in-
tegrate laser diode sources, detectors, am-
plifiers, and some passive components.

The Electro Optic Group has experience in
custom design and development for many
Tektronix applications including large active
area CCD imaging arrays sustaining high
performance requirements over a wide tem-
perature range.

The Tektronix electro optic manufacturing
facilities currently include semi-automated
production lines dedicated to the medium
volume production of the LDM 1300. These
facilities include standard hybrid assembly
systems capable of optical alignment to /10
of a micron and better.

Quality and Reliability

The Hybrid Components Operation Quality
and Reliability Department is a complete en-
gineering and testing facility that provides a
full range of mechanical, electrical, and envi-
ronmental test capabilities. The group has
expertise with standard reliability tests and
with highly specialized reliability evaluation
procedures. All hybrid components undergo
reliability demonstration testing to assure
conformance with customer specifications.
There are a variety of test methods used
that meet or exceed Military Standard 883C
requirements. A unique set of tests and a
testing sequence is generated for each hy-
brid type. The HCO Reliability Department
has experience in testing a wide variety of
hybrid circuit packages and processes.
Expertise

Tektronix’ Hybrid Components Operation of-
fers you hybrid and ceramic expertise in re-
search and development, design, engineering,
materials development, and processing in a
series of custom building blocks that may be
configured to fit your product requirements.

Customer Support

Hybrid Components Operation
Tektronix, Inc.

P.O. Box 500, D.S. 13-810
Beaverton, OR 97077

(503) 627-4220



TEK FECT S vices

LDM 1 300 Laser Diode Module

Gbit Lightwave Transmission

Stable Fundamental Transverse Mode;
1300 nm Emission Wavelength

High Reliability

True Hermetic Seal

Fast Pulse Response

Wide Operating Temperature Range

TYPICAL APPLICATIONS

#* Optical Fiber Communications
* Integrated Optics

# Fiber Optic Sensors

# Local Area Networks

* Research and Development ABSOLUTE MAXIMUM RATINGS (T.=25°C) \- 260 —*)
Ratings
. i Parameters Symbol | 1300 nm Units
The Tektronix LDM 1300 Laser Diode Mod- Storage !
ule is intendgd fpr high speeq, long life, opti-  Temperature Tsra |—65to 4100 °C
cal communications applications. The mod-  55eating
ule includes a low threshold Double Channel  Temperature Top | —20to +50 | °C
Planar Buried Heterostructure (DC-PBH) la-  Fiper output
ser, a photodiode to monitor back facet Power Pe 25 mw B )
emission, and a calibrated platinum sensor  Laser Reverse T »
which permits precise, linear control of the  Voltage VA 2 v 420 3]
package temperature. Photodiode ’ uSJ
} ) ) ) Reverse Ve 20 v l o
The module is supplied with a single-mode T, Y (P
i N . " emperature | Q
fiber pigtail. Installed connectors are option-  ggnsor ‘.,‘ '_ =
al. The LDM 1300 includes an external Current s 1 mA 560 120 o
thermo-electric cooler. Q
- e =25° =
Additional Tektronix instrument support for ELECTRICAL AND OPTICAL CHARACTERISTICS (T¢c=25°C) 5
electro optic applications can be found in Liite z
the communications product section of this  Parameters Symbol Test Conditions Min Typ Max Units
catalog. Threshold Current ItH cw 15 25 40 mA
Forward Current Ig CWiPp=1mW 40 60 mA
Threshold Voltage V1K lF=hy 0.8 1.0 '
Forward Voltage Vg Pp=1mW 1.2 \'
Fiber Output Power Pe le=lty + 35mA 1.0 mw
Lasing Wavelength AL CW; Pe=1mW 1280 1300 1320 nm
Spectral Width AN CW;Pg=1mW 3 nm
Monitor Current Im Pe=1mW 50 OuA
Rise/Fall Time trte 200 psec
Platinum Temp —0° 100+ Q
Sensor Resistance Rrs Tg=0e 0.2%
Temp Sensor Coefficient 37 Q/°C
Characteristic Temp To 85 °K

Customer Support

Hybrid Components Operation
Tektronix, Inc.

P.O. Box 500, D.S. 13-810
Beaverton, OR 97077

(503) 627-4220
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MAGNETIC SWITCHING, CAPACITOR,
INDUCTOR & TRANSFORMER COMPONENTS

From the world leader in the development
and production of cathode ray oscillo-
scopes and graphic computer terminals
comes quality magnetic, switching and ca-
pacitor components. Now the components
which have established a 40 year tradition
of excellence are available for your prod-
ucts. Our pursuit for quality begins at the
component level and extends through the
full life of the finished product.

The manufacturing arm of Tektronix com-
ponent designs is pleased to initiate and
encourage the trend of sales to users of
high quality components. Our leadership in
instrument and component development is
readily incorporated into your product de-
signs. In our tradition of conservative
specmanship, we have deliberately de-
signed these components to enhance their
fitness for wide ranges of design purposes.

Magnetic Components

Fast Prototyping

Wide Application Experience

Design Flexibility

Production Uniformity, Consistency

Performance Value

Indicated range is for existing designs only. Cus-
tom designs available upon request.

Value
Coil: Fixed Tubular 14 nH - 600 mH
Coil: Variable 60 nH - 600 yH
Toroids: Inductors 225nH - 12 mH
Toroids: Transformers, RF Multi-winding (7 Max)
Transformers: Power, Class A (105)

Line Frequency Dual Tapped Primaries

Multi Secondaries - 600 V Insul
Power - up to 1 KVA, 47-400 Hz
Leads and/or Terminals, Var-

ious UL recognized transformers
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Mag Latch Relay

Maintains good impedance matching for sig-
nals up to 1 GHz in 50 Q@ Circuit

High Reliability (Bifurcated Gold Plated BeCu
Contacts)

Space Saving Design

Single or Dual Coil Drive

Ceramic or Standard Circuit Boards

The Tektronix Magnetic Latching Relay is
designed to offer highly reliable, low level
switching without adding significant
amounts of inductance, capacitance, and
resistance to a circuit. It can be mounted
directly on a hybrid circuit substrate or on a
printed circuit board and consists of two
38 Q drive coils and a unique open arma-
ture-contact system.

The Mag Latch Relay is suitable for input
attenuator applications in portable and lab-
oratory test equipment and provides an ex-
cellent method for remote low level switch-
ing in both manual and automatic
instrumentation.

CHARACTERISTICS
Contact Life — (At typical loads) 107 cycles dry
circuit (<10 mA and <50 mV dc); 10° cycles at
250 mA and 30V dc or peak ac; 105 cycles at
250 mA and 250 V dc or ac RMS.
Contact Resistance — 0.1 2 maximum overlife
(typically 10 to 30 mQ), depending on substrate
contact material.
Operating Time — 1.0 ms typical, 6.0 ms
maximum.
Drive Voltage — Single Coil: 7V =1V (5 ms).
Dual Coil: 11V £1V (5 ms).
Coil Resistance (Each) — 38 Q +10% at 25°C.

Coil Inductance (Typical) — Magnetic circuit
closed, 11 mH.

Coil Operating Temperature — 95°C
maximum.

Capacitance (Typical) — Pad-to-pad (contact
open) 1.0 pF.

Contact Inductance (Typical) — Closed con-
tact 2.5 pH.

Contact Bounce (Typical) — 200 us.

Capacitors

Close Tolerance, Stable

Low Dielectric Absorption

True Hermetically Sealed

High Insulation Resistance

Noninductive

For over thirty years Tektronix has manufac-
tured special application capacitors for in-
put coupling, timing, frequency determining,
charge hold, vertical divider compensating,
calibration and waveform shaping.

Mylar, Polycarbonate, Polystyrene and Poly-
propylene in foil/film and metalized configu-
rations is used to ensure stable values over
time and temperature excursions.

CHARACTERISTICS
Plastic dielectric, hermetically sealed extended
foil film, and metalized construction.

TIMING AND WAVEFORM SHAPING

CAPACITORS
Poly- Poly- Poly- (Mylar)
propyl y carb Poly

Operating —55°C to | —55°C to | —55°C to |—-55°C to
Temperature +85°C +85°C +85°C | +85°C
Capacitance 300 pF to |.001 uF to | 450 pF to |.001 uF to
Value 0.5 uF 1.0 uF 10.0 uF 1.0 uF
Capacitance +15% to| +1.5% to [ +1.5% to
Tolerance"! +2.0% +3.0% +3.0% +3.5%
Dissipation
Factor*! 0.1% 0.1% 0.3% 0.4%
Voltage 25V to 25V to 25Vto | 100V to
Ratings*2 400 V 400 V 3,000 V 400 V
Set Matching
Tolerance Band

Initial - 0.25% 0.25% 0.5%

End of Life - 0.75% 0.75% 1.0%
Insulation 5x 108 MQ|7 x 105 M2 |1 x 105 M2 |1 x 105 MQ
Resistance*? x uF x uF x uF x uF
Temperature —310to | —150to | —110to 0to
Coefficient 0 ppm/°C | 0 ppm/°C +190 +150
Range ppm/°C | ppm/°C
Value Drift
Through Life +0.830% | +0.40% | +0.50%
*11kHz, 25°C.

*2Dc working.
*31 x 10° minimum. Typical value listed is at rated volt
age, 1minute charge time.

INPUT COUPLING CAPACITORS
Maximum Electrical Stress Noise — One
change <0.8 pF.

Capacitance Value Range — 0.019 uF to
0.1 uF.

Operating Temperature Range — —55°C to
+85°C.
Capacitance Tolerance — —15% to 10%.

Set Pairing — 0.4% to 1.0%.

Voltage Rating — 400 V dc to 1000 V dc.
Dissipation Factor — 0.2%.

Insulation Resistance — 3 x 105 MQ x uF.

Temperature Coefficient — —100 to
—200 ppm/°C

Customer Support
Tektronix, Inc.

P.O. Box 500, D.S. 19-013
Beaverton, OR 97077
(503) 627-3233



TEK

CUSTOM
CATHODE RAY TUBES

Built on 35 years of experience in the
design and manufacturing of advanced
technology magnetic and electrostatic
CRTs.

For the first time Tektronix's proven quality,
reliability and performance are available for
your CUSTOM CRT needs.

Ultra High Resolution
Photographic Imaging
Medical/Diagnostics
Workstations

High Brightness

Avionic Color
Color Shutters
Air Traffic Control

Ruggedized
Mobile Military
Cockpit Displays
IR Viewers

Avionics Color
Cathode Ray Tubes

Monochrome
Cathode Ray Tubes

High Resolution

Sunlight Readable

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

These daylight-bright high resolution rug-
gedized tubes are intended for electronic
flight instrumentation systems (EFIS). The
tubes meet or exceed the emerging require-
ments for EFIS display systems, including
MIL-STD-810C for shock and vibration.

The Tektronix Avionics Display organization
will quote, upon request, design iterations
involving phosphor composition, tube size
and shape, and complete assemblies.

For further information call:
Avionic Displays

Tektronix, Inc.

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

Telex: 151754

TWX (910) 467-8708

High Brightness

Proprietary high beam current electron gun
design and optimized phosphors provide a
unique combination of brightness and resolu-
tion. A brightness of 3500 foot lamberts at 768
x 1024 resolution is achievable in a 9inch
display.

A clam shell yoke design and low grid drive
capacitance gives 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, 2048 x 2730 address-
able pixels, approach the resolving power of
the human eye at a viewing distance of 24
inches. Our patented low-capacitance grid
structures allow the display designer to uti-
lize 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 appli-

cations. Spectral output can be optimized
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 ele-
ments maintain a uniform, spot size over the
entire screen.

Customer Support
Monochrome CRTs
Tektronix, Inc.

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

Telex: 151754

TWX (910) 467-8708
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LCS PROFESSIONAL

COLOR GRAPHICS SYSTEM

LCS

Professional Color Graphics System

For IBM Personal Computer AT

Higher Resolution & Contrast

Enhanced Edge Acuity

Large Usable Viewing Area

Very Fast Writing/Image Rendering Speed

High Level Graphics Support

Enhanced Text Generation

Liquid Crystal Shutter (LCS) technology de-
veloped at Tektronix has made possible an
advanced color graphics display system for
the IBM Personal Computer AT. Aimed at
the CAE/CAD/CAM market, the LCS Profes-
sional Color Graphics System gives the IBM
PC/AT advanced graphics capabilities for a
wide range of technical applications. The
LCS system also supports existing software
written for the IBM machine.

The LCS Professional Color Graphics Sys-
tem comes complete with a high resolution
12-inch diagonal LCS/CRT display, a high
performance color graphics controller card,
and an IBM PC emulator card.

TECHNICAL DATA
TEK LCS 1220
COLOR GRAPHICS DISPLAY
The Tek LCS 1220 Color Graphics Display pro-
vides high resolution, high contrast graphics for
the IBM Personal Computer AT.
CRT — 12-in. diagonal, 90°, 0.013 in spot size.
Input Signals — Analog input, positive video,
1V p-p max.
Video Bandwidth — 51 MHz
Scan Frequencies — Horizontal: 61 KHz. Verti-
cal: 120 Hz.
Display Size — 9.75in. x 7.25in.
Display Resolution — 640 pixels x 480 lines
(non-interlaced).
Contrast Ratio — Greater than 15:1 in office
environment.
Primary Colors — Red, green and any combina-
tion of red and green.
Input Connector — 9-pin (cable supplied).
Operating Temperature — 0°C to 40°C.
Power Source — 90 V ac to 136 V ac, 48 Hz to
62Hz (180Vac to 250V ac, 48Hz to 62Hz
optional.)
Power Consumption — Less than 100 W.
Power Cable — IEC connector to fit monitor
power plug on IBM PC/AT (cable supplied).
Compatability — Tek LCS C480 Color Graphics
Controller Card, Tek LCS E480 Emulator Card.
Prerequisites — IBM Personal Computer AT
and Tek LCS C480 Color Graphics Controller
Card and/or Tek LCS E480 Emulator Card.
Installation — By customer, using instructions
provided.
TEK LCS C480
CONTROLLER CARD
The Tek LCS C480 Color Graphics Controller
Card plugs directly into an IBM Personal Comput-
er AT, providing advanced graphics capabilities
for the Tek LCS 1220 Color Graphics Display.
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Video Output (Bi-primary, Field-sequential)

Color Frame Rate — 60 Hz square wave.

Horizontal Sync Rate — 61k Hz.

Vertical Sync Rate — 120 Hz.

gs-Axis Analog Video Output — 1V p-p into
Q.

Performance
Addressed Resolution — 640 pixels x 480 lines
(non-interlaced).
Pixel Rate — 50 MHz.
Bits/pixel — 4 bits/pixel.
Z-Resolution — 8-bit color palette in each field.
Color Palette — 16 colors selectable from pal-
ette of 65,000.
CRT Control — Drawing speed up to 8000
vectors/sec.
High Level Graphics Primitives — a complete
set is supported in hardware and software.
Frame Buffer Size — 128 K words (512 K pix-
els) standard. [512 K words (2 M pixels) optional.]
Mechanical — Standard IBM PC/AT card form
factor.
Operating Temperature — 15.6°C to 32.2°C.
Prerequisites — IBM Personal Computer AT
and Tek LCS 1220 Color Graphics Display.
Installation — By customer, using instructions
provided.

TEK LCS E480 EMULATOR CARD
The Tek LCS E480 Emulator Card converts 200-line
display software (e.g., Lotus 1-2-3, dBase lll,
MultiMate, etc.) to a 400-ine display offering the
following features:
Addressed Resolution — 640 pixels x 400 lines
(non-interlaced).

Color Palette — 16 colors.
Mechanical — Standard IBM PC card form factor.
Operating Temperature — 15.6°C to 32.3°C.

Prerequisites — IBM Personal Computer AT
and Tek LCS 1220 Color Graphics Display.

Installation — By customer, using instructions
provided.

IBM PCJ/AT is a registered trademark of International Business
Machines Corp.

dBASE Il is a registered trademark of Ashton-Tate.
MultiMate is a registered trademark of Multimate International
Corp.

Lotus 1-2-3 is a registered trademark of Lotus Development
Corp.

ORDERING INFORMATION
LCS Professional Color Graphics
System $3,500
Includes: Tek LCS 1220 Color Graphics Display, Tek
LCS C480 Color Graphics Controller Card and Tek LCS
E480 Emulator Card.

Tek LCS 1220 Color Graphics

Display $825
Option 01 — 180 V ac to 250 V ac, 48 Hz to

62 Hz Power Source. +$50
Tek LCS C480 Color Graphics

Controller Card $1,925
Option 02 — 512 K Words (2 M Pixels) Frame

Buffer Size.

Tek LCS E480 Emulator Card $750

OEM discounts are available.

Customer Support

Liquid Crystal Shutter Marketing
Tektronix, Inc.

P.O. Box 500, D.S. 46-556
Beaverton, OR 97077

(508) 627-5000
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The 4120 Series Color Graphics Workstations provide 2D graphics, 3D wireframe

and 3D shaded surface modeling systems.

Display Technology—an integral
part of our business

For forty years decades, Tektronix has de-
signed and manufactured advanced elec-
tronic products, starting with cathode-ray
oscilloscopes. Our innovative design efforts
developed features such as the flat-faced
CRT, the direct-view storage tube (DVST),
the high-resolution liquid crystal shutter dis-
play (shown above), and the microchannel-
plate CRT. The latter is incorporated in our
7104 “Gigahertz” oscilloscope, which re-
mains unapproached in bandwidth and per-
formance after eight years in the
marketplace.

TEK Means...Getting the Picture
with color enhancement, the power of intelligence,
system integration, software and more . . .

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 computers
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
standards based on human perception and
reaction to color.

The 1241 Logic Analyzer's color interface quickly guides your eye to the most
relevant information.

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 flexi-
bility are built into all our products, which
continue to set standards around the world.

Our Products Have a Lot to Display
Computer graphics is no longer con-
strained to simply drawing pictures or plot-
ting data, but is emerging as an effective,
efficient human interface to computers.
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TEK *echindLoay

General Electric CAE International Inc. SDRC I-DEAS

Tektronix PLOT 10° TekniCAD

The high quality graphic capabilities that
were made available to an extensive line of
host-based graphic terminals are now avail-
able in our powerful intelligent workstations
(large photo). Tedious manual digitization
of engineering drawings is eliminated with
a Tek graphic input workstation. And, Tek
color copiers produce hardcopy with reso-
lutions that exceed terminal resolution. Our
expanded line of artificial intelligence family
increases productivity in many areas of Re-
search and Development 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 micro-
computer design tools. Here, softkeys sim-
plify command entry and minimize key-
strokes. A choice of color terminals is also
offered for our acquisition/processing mea-
surement systems. Our newest spectrum
analyzer even provides a CRT display of
operator “helps,” in a choice of plain
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English, plus optional French, German, or
Spanish. This year, more than any other,
we've got a lot to display.

Color Perception

The physiological fact behind color's contin-
ued success in displays is that the brain has
two separate channels for processing visual
information: one chromatic, the other achro-
matic. In many instances, data from both pro-
cessing channels is used to interpret an im-
age. 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
readability of electronic instrument displays.

Color is particularly beneficial when viewing a
complex display with high information
density.

First, color can be used to organize informa-
tion into logical groupings. High-priority items
can be coded one color and low-priority
items another.

Second, color can be used to locate infor-
mation. This 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 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 information. Color also al-
lows a single instrument to function in dif-
ferent modes with a particular color unam-
biguously signaling the mode.

Fourth, color definitely has a high aesthetic
appeal which reduces the monotony of pro-
longed display viewing. Although only sub-
jective reports substantiate this aspect, col-
or appears to enhance productivity by
reducing boredom and fatigue.

Ergonomics of Color

Through technical improvements and cost
reductions, color has now become a poten-
tially powerful tool for improving the
instrument/user interface. Yet, the misuse
of color can make the interface more diffi-
cult instead of easier.

Color is a product of human perception,
the result of the eye reacting to “visible"
wavelengths of electromagnetic radiation.
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.

Saturation, which defines the “purity” of col-
or. 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 pro-
duces 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 maxi-
mum saturation. Pure colors can be
desaturated by increasing lightness until
the color is “washed out.”



DISPLAY
TECHNOLOGY

MCS ANVIL-400°

Color distribution and saturation play an im-
portant part in color perception. Colors
widely separated in the spectrum, such as
red and green, are much easier to discrimi-
nate than neighboring colors. Also, “gray-
ish” colors of low saturation become diffi-
cult to separate. On the other hand, highly
saturated colors that are also widely sepa-
rated in hue require the eye to refocus,
which can be a source of fatigue. Another
important consideration is that the eye's fo-
veal region, which yields maximum visual
resolution, is essentially “blind” to the color
blue, making it a poor choice for presenting
detailed information.

Color Display Characteristics

Image quality and information handling ca-
pability are the two broad categories of
characteristics that are important to users
of color displays. Image quality includes op-
tical characteristics like resolution, edge
sharpness, brightness, contrast and color
quality. Environmental “noise” can cause
undesirable optical characteristics of dis-
plays, such as flicker, jaggies, and moire
patterns. Information handling capability in-
cludes characteristics like display size,
number of vectors or pixels, and number of
colors.

Resolution

The quality of the image is strongly affect-
ed by the resolution of the display system.
However, the term resolution is often used
synonymously with the number of scan
lines (addressability) in discussions of ras-
ter displays. Resolution refers to the dis-
play's ability to resolve or separate two
closely spaced points, lines, or spatial fre-

Tektronix PLOT 10° TekniCAD

quencies. Resolution is the essential char-
acteristic that determines image sharpness.
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

DISPLAY TECHNOLOGY

addressability that exceeds its resolution
capability and so will not affect the resolu-
tion of the display. However, if the
addressability is not high enough, it will af-
fect the resolution of the display in com-
plex images.
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Color Display Technology

The CRT is the most important factor in de-
termining characteristics of a color display.
Tektronix color display technology pro-
duces three basic types of CRTs: the shad-
ow-mask CRT, the liquid-crystal (LC) CRT
System, and the Direct View Storage Tube.
The choice of CRT and display system is
determined by the user's needs and appli-
cation. For any particular color display ap-
plication, the user is concerned with image
quality and information handling capability
relative to that application.

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 lim-
ited 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 ca-
pabilities of a shadow-mask CRT are usual-
ly 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 dis-
play 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 select-
ing 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.

Direct-View Storage Tube

Shadow Mask CRT

Both the DVST with CWT and shadow-mask types of color dis-
plays reflect and scatter about the same amount of room light, so
display contrast is determined by trace brightness. Display con-
trast 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 surface or a matte finish to prevent
specular reflections, are also used to improve display contrast.
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The shadow-mask CRT is the most commonly used type of CRT
for color displays. In fact, the shadow-mask CRT is the type used
for home television and for studio television picture monitors. Usu-
ally, 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 re-
sult from proportional mixtures of the individual dots. A shadow
mask is used to make sure that each beam addresses only its
assigned color 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.
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The 41158's patented AutoConvergence is accomplished by applying non-parallel indexing phosphers at precise

angles and positions at the rear of the CRT shadow mask.

One of the most important factors in the re-
cent evolution of computer graphics has
been the emergence of high resolution, low
cost raster displays. We've overcome 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 dis-
play 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 electron guns re-
ceives current, and how much, and thereby
how much of each color is produced 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 informa-
tion from the bit map is read out to the
three electron guns in synchronism with the
raster pattern of the beams. To produce an
image on the CRT screen, the desired vec-
tors and other shapes must first be con-
verted into the proper pixels in the bit map
using a scan conversion process. Algo-
rithms are used to code the various shapes
into several digital bits, representing 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 fast
enough to avoid flicker. Therefore, the time
required to change images on the screen is
determined by how fast the scan conver-
sion 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 in-
creases, so does the rate at which informa-
tion is clocked out of the bit map. The de-
flection speed of the CRT beam and the
bandwidth of the CRT video amplifier must
increase accordingly. Deflection speed and
video amplifier bandwidth ultimately limit
the number of pixels possible.

Color Purity and Convergence

Color purity generally refers to the uniformi-
ty 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 im-
pinge upon the green dot, then the primary
color is not pure. Purity is not really much
of a problem in shadow-mask CRT dis-
plays. Each of the three beams should ex-
cite the entire 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 converged, a line
written as yellow, for example, comes up
with a red and green fringe on either side.
Misconvergence which was simply annoy-
ing on the previous new generation of high
resolution displays has become a source of
potential misinformation on the new gener-
ation of high resolution displays. In fact, the
convergence specification over the entire
active area of the display becomes the ef-
fective resolution limit. That is, a 1000 line
display is not useable as such unless the
convergence specification insures no de-
tectable misconvergence anywhere on the
screen.

AutoConvergence

The 4115B Computer Display Terminal con-
tains a first-of-its-kind convergence feature
that automatically corrects the natural drift
occurring in the convergence of the color
raster writing beams (shown above). Con-
vergence is controlled to within 0.2 mm
over the entire display area, resulting in
sharper characters, lines, and colors. Tech-
nical skills are not required to maintain opti-
mum convergence.

Dynamically Converged Display
Dynamic convergence correction adjusts
as the electron beam scans, providing con-
vergence accuracy of 0.3 mm over the en-
tire display area.
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Liquid-Crystal Color Display (The Color Shutter)

The 1241 Logic Analyzer uses the LC/CRT system to enhance the data display for easier readability and
comprehension.

The color DAS 9129, the first logic analyzer with a color-coded CRT, is the undisputed leader in ease-of-use. Each
menu is organized into color groups for faster interaction, better understanding, and fewer errors.

42B

A method of producing color displays with-
out shadow masks, color-dot phosphors, or
any of the other usual techniques has been
developed by Tektronix. Based on a combi-
nation of liquid-crystal and cathode-ray
tube technologies, this LC/CRT system
(see left) combines a black and white or
“monochrome” CRT and a liquid-crystal
“color shutter” to produce a very-high-reso-
lution, field-sequential color display. Func-
tioning as a color shutter, this very fast
switching device fits in front of the CRT
face, thus making it practical 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 is a particular ad-
vantage in small display sizes where high-
resolution color has not been practical
before.

The “monochrome” CRT employed has a
simple phosphor with two separate emis-
sion peaks that are orange and blue-green.
The phosphor does not require any special
process steps. However, the true “state-of-
the-art” advance represented by the color
shutter is the liquid-crystal shutter itself,
which provides a three-color display (or-
ange, blue-green, and neutral) of excellent
crispness, detail, and color purity. On the
5116 color oscilloscope, the LC shutter is
basically a sandwich consisting of a color
polarizer, a variable-retardation liquid-crys-
tal cell, and a linear polarizer. The LC shut-
ter consists of two glass plates coated with
indium 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.

Field-Sequential System

Previous efforts to produce a field-sequen-
tial 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) de-
vices or dual-frequency nematic devices.
The simple LC devices generally have re-
laxation times (essentially the time to
switch from one polarization state to anoth-
er) that are much longer than several milli-
seconds and are not suitable for fast
switching applications. Flicker-free opera-
tion of a sequential two-primary-color dis-
play requires field rates of 120 Hz, for ex-
ample, 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 de-
liver a high-frequency signal into a large ca-
pacitive load.
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The 1241 Logic Analyzer's color display allows rapid set-up and operation. Touch-screen soft keys provide high-

level commands at a keystroke.

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-fre-
quency cells are turned on with a low-
frequency burst and turned off with a high-
frequency signal, while the variable-retarda-
tion cell's elements are controlled by a sin-
gle frequency. As a result the driving
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 select-
ed by the LC shutter. The field-sequential
system can provide all possible mixtures of
the two primary colors contained in the
phosphor. Each color or information 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 po-
larizer at the output, and its axis is tilted
45 degrees 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 trans-
mission axis of the linear polarizer. Rotation
of the orange and blue-green information is
performed in synchronization with the fields
of the sequentially addressed CRT. Alter-
nate fields, viewed through different col-
ored 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 or-
ange and blue-green peaks of the phos-
phor's emission spectrum on the chroma-
ticity diagram can be achieved.

The pi cell derives its name from the pi-
radian amount of twist it assumes in its qui-
escent or undriven state. Its features are

LiQuip
CRYSTAL
OPTICAL
SWITCH
(*-CELL)

LINEAR
POLARIZER

achieved by speeding the relaxation time
of an already fast untwisted birefringent
variable-retardation cell, whose liquid-
crystal elements are homogeneously aligned.

It is advantageous to keep the cell as thin
as possible, since this results in a large an-
gle 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 Oscillo-
scope and the 1241 Logic Analyzer, there
is no perceptible color shift over the normal
viewing angle.

MONOCHROME
CATHODE-RAY
TUBE

'9106 COLOR

['\‘76% POLARIZERS
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Low Cost, High Resolution,
Easily Discernable Multichannel Displays

1/AT=510Hz

Control logic drives a liquid-crystal switch that, by twisting light com-
ing through two filters, lets the linear polarizer filter out emissions
from a monochrome CRT. The eye integrates them into orange, blue-
green, or an inbetween yellow where the traces overlap, as shown

above.

High Resolution, High Contrast

Among the LC/CRT system's advantages
are high resolution over a wider range of dis-
play sizes, good contrast in high ambient
light, and ruggedness, due to the absence
of special shadow-mask and phosphor ar-
rangements or complex electron guns. The
LC color shutter can be used in either vec-
tor or raster displays.

42D

The combination of the color shutter and ei-
ther a diffusing or an antireflection coated
front surface can yield contrast ratios of
better than 20:1 in the high ambient lighting
normally found in today's offices. Since all
screen writing is accomplished by a single

The 5116 Color Oscilloscope with 5D10 Waveform Digitizer, and the 5A26
Dual Differential Amplifier. See page 246.

electron beam, rather than by three beams
as in a shadow-mask display, the LC shutter
does not have misconvergence problems.
This enhances resolution and produces a
very readable display of text and complex
graphics.
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Tektronix sees itself as a company that defines itself not in terms of
its products but in terms of its customers. As their needs have
expanded — requirements for color, higher speed, local process-
ing, more powerful processing, easier hardware/software integra-
tion, more comfortable ergonomic designs — Tek has kept pace by
providing state-of-the-art engineering graphic display and computer
products at affordable prices.

Tek continues as an industry leader for its product line breadth, its
family compatibility, its peripheral support, its use of industry stan-
dards and its range of price/performance options. Here are a few
examples:

PRODUCTS

CONTENTS

Intelligent Graphics Workstations
Computer Display Terminals
Artificial Intelligence System
Graphic Input Workstation ...
Color Graphics Copiers

Hard Copy Units

Software

Display Monitors

Computer Graphics Supplies

Computer Display Terminals

With expanded VT-100 compatible features, copier support and
pixel operations standard, the 4100A Series replaces the existing
4100 Series. See page 57.

A noninterlaced raster display which utilizes a precision in-line (PIL)
gun CRT with dynamic convergence, the 4120 Series allows crisp
display of very fine detail. Choose from either two-dimensional,
three-dimensional wireframe, or three-dimensional shaded surface
capabilties.

Artificial Intelligence Systems

Building on the 4404 Al System, Tek now broadens its Al family to
include the 4405 with increased processing power and the high
speed 4406.
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LAYOUT EDITOR— Tektronix's LEIA™ Layout Editor, shown here on the 6130 based workstation networked to a
VAX™ 11/780 (one of the many hardware platforms supported by the company's electronic design software), provides
an environment for engineers to create full custom and semicustom ICs.

The 1985 Design Automation Conference
marked Tektronix's full-scale entry into the
CAE marketplace. The level of commitment
is demonstrated by the range of integrated
products now available through the cooper-
ation of all of the Tektronix operating
groups. The acquisition of CAE Systems,
Inc., and the recent formation of the CAE
Systems Division complements traditional
Tektronix strengths and underscores our in-
tention to be a leader in the CAE industry.

The Demand for Productivity

The most difficult problem faced by elec-
tronics manufacturers today is how to get
better, more complex products to market
more quickly. Computer-Aided Engineering
(CAE) technology reduces development
time.

Better tools improve the efficiency and ac-
curacy of designs and get a product to mar-
ket more quickly. The current demand for
productivity, coupled with the opportunity
offered by computer technology, has led to

44

a new era of engineering. Today, computer
assistance is required not just to speed the
design process, but, indeed, to make com-
plex projects possible. The state of the art
has surpassed the engineer's ability to cope
with design complexity without the aid of
computers.

CAE workstations speed up the engineering
process by allowing the designer to evalu-
ate ideas before committing to expensive
prototype fabrication. Many of the detailed
design tasks previously performed manually
are now done by software. Design errors
are eliminated by simulating and verifying
the operation of a circuit on the workstation.

CAE Users Demand More

As CAE tools become available for larger
and more complex projects, users are de-
veloping new requirements. For example,
the need has emerged for an efficient facili-
ty for communication and administration of
the total design data base.

In the past, emphasis has been on the per-
formance of individual tools. But systems
that emphasize individual tools tend to be
application-driven. The architecture as-
sumes a defined order in the use of tools
and provides for communication only at
predefined intersections. It is difficult to pro-
vide concurrent access. As products in-
crease in complexity, the need for such ac-
cess to a single design data base has
become critical.

For this reason, the trend is toward “data-
driven” CAE tools that view data as the hub
of a tool assortment, each with direct ac-
cess to the entire data base. Under this or-
ganization, the CAE environment is seen as
a flexible set of compatible tools that may
be used in the order and combination ap-
propriate to the specific design task.

The Next Phase

An important new development in CAE is
the movement toward increased integration,
better and more consistent user interfaces,
and standardized data interfaces among
tools. The focus is shifting from the perfor-
mance of individual workstations and appli-
cation programs to the effectiveness of the
overall design process. Users are demand-
ing new CAE tools that are compatible with
existing hardware and software resources
and that provide links to existing design,
manufacturing, and test tools.

Tektronix and CAE

Tektronix' entry into the CAE market ex-
tends the company's commitment to provid-
ing the best available engineering tools. The
broadened product line includes leading-
edge CAE tools. These products provide
Tektronix with the ability to couple state-of-
the-art instrumentation to the CAE design
process.

Tektronix, the long-standing leader in the
verification and test areas of the product
development cycle, expanded our technol-
ogy base to include front-end CAE design
tools through CAE Systems Division, head-
quartered in Santa Clara, California. Devel-
opment and support centers are located in
Boston, Massachusetts; Austin, Texas; Port-
land, Oregon; and London, England. Thus,
Tektronix extends the utility of CAE by inte-
grating hardware design tools with software
development, including integration tools, in-
strumentation, production test systems, and
mechanical CAD capabilities.

Open Systems. Tektronix CAE Systems Di-
visions design and test solutions are based
on an “open systems” philosophy that com-
bines a wide range of functionality with
standard interfaces to fit into existing



TEK

design environments. To promote compati-
bility among tools, the Division actively sup-
ports industry-wide standards in the design
of its products and through participation in
industry standards efforts. Compatible in-
terfaces allow users to configure the engi-
neering environment, broaden equipment
and applications software choices, and
protect a substantial CAE investment
against obsolescence.

Multiple Hardware Platforms. Tektronix’
CAE tools are available on a variety of
computer systems and workstations. Users
have a broad choice of hardware platforms
including the TekStation™ AT, Apollo
workstations, and Digital's VAX family of
products ranging from the MicroVAX™ II-
based workstations to the powerful 8600.
The TekStation AT expands an IBM Person-
al Computer AT into a powerful engineering
workstation that can run both PC-DOS and
virtual Unix-based 4.2 BSD software.

The multiple-hardware-platforms approach
is an integral part of the Tektronix long-term
strategy and will remain an important ad-
vantage of Tektronix solutions. Such broad
hardware support is critical to users with a
large investment in computing equipment
and also to users who need extra freedom
to choose an optimum configuration. Evolv-
ing and improving CAE tools must be able
to fit into an existing environment graceful-
ly. Multiple hardware platforms complement
the open-systems philosophy by providing
the greatest number of options to CAE
users.

Team Engineering. To work efficiently,
engineering teams must be able to work in
parallel, which requires good communica-
tions on all levels. Tektronix CAE tools are
built around the distributed base concept,
which gives every engineer instant access
to the latest design information. With both
hierarchical and relational capabilities, the
data base manager allows distributed ac-
cess to circuit design at several levels of
abstraction and in multiple representations.
The Tektronix design environment also pro-
vides facilities for networking and docu-
mentation, and will soon provide full project
data management and project tracking
capabilities.

Instrumentation. Tektronix instrumentation
continues to lead the industry in performance
and reliability, and we are firmly committed to
the pursuit of advanced measurement tech-
nology. Many Tektronix instruments already
possess the intelligence to perform either in
stand-alone mode or as a subsystem in a
larger CAE environment. A major Tektronix
objective is to extend the available linkages
among instruments and systems, allowing
the user to select the level of integration ap-
propriate for a particular task.

The Tektronix CAE Solution

Tektronix thus offers a comprehensive set
of tools for electronic product design and
test through integrating products from CAE
Systems Division with traditional Tek test
and measurement and software develop-
ment products. To understand how the full
complement of Tektronix CAE tools work
together in the design engineering environ-
ment, consider what is required to imple-
ment a complex electronic product contain-
ing standard devices, special-purpose ICs,
microprocessors, and custom firmware.
The Tektronix CAE product line addresses
each of the following points in the total de-
sign process.

System Definition. To aid in overall sys-
tem definition and requirements specifica-
tions, Structured Analysis (SA) tools pro-
vide a structured, graphic approach to
high-level architectural specifications, for
both software and hardware, using data
flow diagrams, data dictionaries, and mini-
specifications. SA tools allow the designer
to specify and analyze what a system will
do before dealing with implementation de-
tails, and provide a convenient, interactive
graphics interface that automated most of
the clerical chores associated with creating
consistent specifications.

Software Development. The LANguage
Development System (LANDS) provides a
complete development tool kit for popular
languages and target processors. LANDS
automates the software development pro-
cess with language-directed editors that
check for syntax errors and eliminate many
time consuming mistakes that would other-
wise be present at compile time. Symbolic
debuggers (CDB) allow the software engi-
neer to follow program execution using
high level symbolic names and control
structures. The Integration Control System
(ICS) automates the process of configuring
software for a specific hardware environ-
ment. The 8540 Microcomputer Integration
Unit provides a simulated execution envi-
ronment with memory and I/O in addition to
the target processor.

Electrical Hardware Design.

¢ A concurrent, multi-engineer design envi-
ronment with a flexible, hierarchical, dis-
tributed data base.

« Multiple design representation at each lev-
el of the design hierarchy with user-de-
fined block diagram, logic, and circuit
descriptions.

e Interactive “what-if" analysis of designs.

» One-button interfaces to industry standard
CAE tools running locally or on host
computers.

« Capability for easy user interface with in-
house tools.

* A LAN with electronic mail to allow mul-
ti-engineer communication and data
transfer.

The MultiSim™ family of simulator products
includes an interactive, 12-state, multi-level
logic simulator. MultiSim provides function
simulation, timing verification, and an inter-
active software logic analyzer for probing
and waveform display during simulation.

The Functional Modeling Language (FML)
option, a part of MultiSim, allows the user
to build functional models of selected por-
tions of a system to describe and simulate
a design before all of the circuit details are
known. The behavioral model can be incor-
porated as part of an overall simulation that
also includes logic and circuit descriptions.

The Testability Measurement Analyzer
(TMA) and Statistical Fault Analyzer (SFA)
allow the designer to simulate faults, as-
sess the testability of proposed PCBs or
ICs, and measure the fault coverage of test
patterns before the design leaves the
workstation.

Tektronix electronic design system includes
the DCALC engineering spreadsheet for
“‘what-if" design analysis, and the LIDS li-
brary tools to accelerate the creation and
maintenance of component libraries.

To speed analysis of complex designs, the
Tektronix electronic design system inter-
faces to the Zycad hardware logic simula-
tor to execute simulations at more than one
million events per second. For simulation of
complex components without software
models, the TurboChip hardware modeling
system allows an IC or PCB to be coupled
with a simulation on the workstation to eval-
uate the combined system. Even software
can be factored into the simulation. Code
developed in the LANDS environment on
a mainframe or an 8560 multi-user de-
velopment system can be downloaded
with MicroLink interface software to the
TurboChip hardware modeler containing
the target processor and memory.
TurboChip then executes the prototype
code and interacts with simulated special-
purpose hardware on the Designer's Data
Base and Schematic Capture System. This
allows the hardware engineer to drive the
design with software code before the actu-
al hardware is implemented.

Physical design is aided by the MERLYN-
PCB package for board layout or MERLYN-
G for gate array layout. Performing both in-
teractive and automatic placement and
routing, and design rule checking, CALMA
GDS/Il files are automatically generated for
IC mask fabrication.
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For custom ICs, Tektronix offers its structured
Custom WorkSystem, which includes:

* Module generation by the Tektronix CON-
CORDE Chip Compiler.

e Layout editing with the Tektronix custom
layout editor (LEIA).

 Layout verification by ECAD's Dracula Il.

Tektronix electronic design system soft-
ware provides interfaces to other popular
layout programs such as:

« MEDS, GARDS, CAL-MP, and BOLT for IC
layout.

« SCICARDS, CALAY, and REDAC for PCB
layout.

A comprehensive, up-to-date library system
is essential for rapid design implementa-
tion. Through the CONNECTIONS joint mar-
keting program, Tektronix has partnerships
with selected IC vendors to provide the
widest possible range of foundry libraries.

Verification and Test. ICs and PCBs can
be verified at the engineer’s bench with the
DAS 9100 Digital Analysis System, which
provides test pattern excitation from dc
to 50 MHz. DASLink software allows auto-
matically generated test patterns to be
downloaded to the DAS from a Designer's
Data Base and Schematic Capture System.
The acquired results are returned for direct
comparison with simulation by displaying
actual data through the virtual logic analyz-
er “roving probe” interface on the work-
station.

System Integration. One of the most diffi-
cult fasks in product development is inte-
grating individual subsystems into a com-
plete system, especially when hardware
and software are brought together for the
first time. The Digital Design Lab (DDL)
combines the 8562 Software Development
System or a VAX computer, the 8540 Emu-
lation Control Unit, and the DAS 9100 into a
single, powerful integration tool. Using the
DDL's high-level debugger, the software
engineer can quickly locate trouble areas in
the program execution sequence. The DDL
can then focus on the area of interest, pro-
viding a single, time-aligned display of both
instruction execution and hardware logic
test points. The hardware logic timing and
software execution are made explicit on a
single display to locate difficult system inte-
gration bugs.

Mechanical Design. Tektronix CAE solu-
tions include software products that aid
in the mechanical design of enclosures,
chassis, card cages, PCBs, and other com-
ponent packaging. The TekniCAD comput-
er-aided drafting package aids the devel-
opment and maintenance of two dimen-
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sional assembly drawings and general
drafting chores. For more complex mechan-
ical tasks, the leading mechanical design
and analysis applications programs are
available through the Tektronix Solution
Vendor program:

¢ ANVIL-4000 for CAD design, drafting, and
manufacturing interface.

* ANSYS for finite element analysis and
modeling.

*« MCS/GRASP for interface to MCS/
NASTRAN.

* SRDC I-DEAS for 3D solids modeling and
analysis.

¢ PATRAN for 3D solids modeling and finite
element analysis.

Documentation. As products increase in
complexity and development cycles become
shorter, the need to properly document a de-
sign becomes acute. Documentation is a
valuable resource that allows engineers to re-
use designs and also aids in manufacturing,
value engineering, and product custom-
ization. The Tektronix CAE electronic design
system incorporates the powerful, screen-ori-
ented TekWriter publications software for en-
gineering documentation. TekWriter allows
descriptive text to be entered and formatted
at the workstation and combined with wave-
form graphics and tabular information gener-
ated by other CAE tools.

The Tektronix Difference

Tektronix CAE tools span the product de-
velopment process from concept through
production and provide both flexibility in
design style and compatibility with the ex-
isting environment. A common design data
base integrates these tools into an effec-
tive data-driven, team-oriented engineering
environment. Since Tektronix offers proven
test and measurement capability coupled
with front-end design, users can incorpo-
rate state-of-the-art instrumentation while
realizing the benefits of control and analy-
sis through the consistent CAE workstation
interface.

Tektronix internal resources provide a large
degree of vertical integration, which en-
ables cost reduction and performance ad-
vances. The Electronic and Mechanical
Component Group maintains eight state-of-
the-art engineering and manufacturing facil-
ities for custom silicon and gallium arsenide
integrated circuits, analog and analog/
digital hybrids, and high-density PCBs. Ma-
jor in-house software efforts often yield
new software development tools to en-
hance the productivity of all Tektronix prod-
uct development groups.

Since Tektronix is a major component and
system manufacturer, it is a model for eval-
uating the evolving CAE environment. Inter-
nal programs exist to make Tektronix CAE
products available to all engineers and to
promote rapid feedback to the product de-
velopment groups. Tektronix believes that
the same process of internal evaluation
that has made Tektronix oscilloscopes and
other instrumentation unsurpassed in the
industry can also be applied to CAE tools.
Tektronix calls it the “next bench effect"—a
product designed by one engineer is likely
to be used by the engineer at the next
bench.

Tektronix's large R&D resources will prove
increasingly important as the frontiers of
CAE move into areas such as artificial intel-
ligence, computer-aided software engineer-
ing, and high-speed signal processing. For
example, instrumentation is currently reach-
ing the limits afforded by silicon technol-
ogy. Further advances in speed will require
more exotic materials such as gallium arse-
nide (GaAs)—an eventuality anticipated by
Tektronix in advanced research that has re-
sulted in state-of-the-art GaAs design and
foundry capability.

Tektronix has a large base of traditional en-
gineering customers. This provides knowl-
edge of and direct contact with CAE users
of the future. A worldwide sales and ser-
vice organization and a reputation for quali-
ty products and responsive support give
Tektronix a credible presence in the evolv-
ing CAE market.

Summary

Computer-aided engineering is based on
more than a single turnkey solution. It is a
systems integration approach to maximiz-
ing engineering productivity by applying
computer power. It is a set of flexible, evo-
lutionary solutions that will continue to ex-
pand in many dimensions.

Tektronix is one of the first Fortune 500
companies with a comprehensive set of
CAE solutions. Users now have a large, reli-
able vendor source for a broad range of
CAE products. Tektronix is establishing the
trend toward an open-systems architecture,
industry standards, and a flexible tool kit
approach to CAE.

Data management is becoming a dominant
issue for CAE users. Tektronix's electronic
design environment will set the direction for
future CAE data base systems. It provides
a new level of system integration that in-
cludes hardware, software, test and mea-
surement, and project management cou-
pled through a global design data base.
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The WorkSystems

The WorkSystems, designed by Tektronix
CAE Systems Division, integrate a complete
family of electronic design and test tools
with a distributed designer's data base.

Each WorkSystem is a vertically integrated
set of computer-aided engineering tools
and addresses a specific area of a design
cycle, or can be combined to do multiple
tasks. The WorkSystem family is comprised
of the following:

Designer's WorkSystem

Gate Array WorkSystem

Full Custom WorkSystem

Structured Custom WorkSystem

Standard Cell WorkSystem

PCB WorkSystem

Test and Measurement Worksystem
Software Development WorkSystem

Together, the WorkSystems give you all the
tools for your entire development process,
including design capture, documentation,
verification, test and measurement, PCB
and IC layout, and production test.

All WorkSystems feature open architecture
so that new tools may be added. Each
WorkSystem also works with DEC VAXs™,
TekStation AT*, Apollo workstations, and
the Tektronix 6000 Family of workstations.

The Designer’s
WorkSystem™

Designer’'s Data Base Schematic Capture
System (DDSC) — Complete Environment
for Capturing and Managing Designs

MultiSim™ Family: IDEAL"™ Simulator,
Functional Modeling Language (FML"), Inter-
active Logic Analyzer (ILA™), Statistical Fault
Analyzer (SFA™), Testability Measure Ana-
lyzer (TMA™), TurboChip™ (Hardware
Modeling)

SPICE Analog Simulator

Hilo™ Software for Logic and Fault Simulation
of Standard Parts, Microprocessors and
Custom ICs

Libraries: Standard Parts

Librarian System for Modifying or Augment-
ing Existing Libraries

TekWriter” Engineering Documentation and
Publication Software

Integrating design capture and verification
tools with a data base, this WorkSystem is a
complete environment for conceptual de-
sign and analysis.

The Designer's WorkSystem helps you find
simple answers to difficult problems by inte-
grating design capture and verification
tools. You can even test ideas while they're
still only ideas with the MultiSim™ simulator
family.

* For full custom and structured custom WorkSystems.

MultiSim™ AND ELECTRONIC DESIGN — Designed to support a variety of hardware platforms, Tektronix electronic
design software is shown here on an Apollo 660 workstation networked to a VAX 11/780 super minicomputer. Multi
Sim, a family of logic simulator products and test analysis and verification tools, integrates the design environment
with the test and measurement environments.

Designer’s Data Base and

Schematic Capture

The Designer's Data Base and Schematic
Capture system offers a completely inte-
grated, hierarchically structured software
system for the design of complex electronic
circuits. The software runs in a Unix™ or
UTek* environment.

Design information in the data base can be
defined and accessed along two dimen-
sions. Vertically, the user defines hierarchi-
cal levels from the most general and ab-
stract (the functional level) to the most
detailed (gate or transistor level). Horizontal-
ly, design at each level may appear 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 re-
view and analysis to focus on details such
as fanout and loading, when appropriate.
Horizontally, the hierarchical structure en-
courages “what-if"” and trade-off analysis.

The critical difference in the Tektronix de-
signer's data base and schematic capture
software lies in the nature and design of the
data base. This proprietary, hierarchically or-
ganized data base 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, and engi-
neer 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
practices need not be altered.

With the Tektronix WorkSystems, concur-
rent design is at your fingertips. Teams of
engineers can work simultaneously on dif-
ferent levels. All team members have ac-
cess to the entire design as it progresses.
Because data entered at any design level
instantly updates the data base, communi-
cation 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
compliance with specifications. No copying
of files or other special integration proce-
dures are required—the design is always in-
tegrated. This total concurrent Team Engi-
neering concept is unique to the Division. In
addition, the networked data base is inte-
grated with other tools within the Work-
Systems to protect your design data
investment.

TekWriter™

TekWriter Publications Software is based on
Interleaf's Workstation Publishing Software™
for engineering documentation.

Design graphics and text can be mixed
within documents. TekWriter allows engi-
neers to accelerate, improve and simplify
the development of documentation associ-
ated with the design of integrated circuits
and printed circuit boards.

TekWriter also enables the user to edit and
format documents, as well as illustrate pro-
duction quality technical publications. Users
can select from various type faces and sizes.
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VAXstation Il — Using Tektronix's electronic design software, DEC's VAXstation™ Il engineering workstation is one of
the most powerful and flexible systems available.

MultiSim*

ILA is used to create, compare and display
waveform simulation data, as well as data
derived from test and measurement
equipment.

MultiSim is an integrated, modular family of
design simulation and verification software
tools.

The MultiSim family is composed of the
following:
« A choice of different modeling methods:
functional (FML)
physical modeling (TurboChip*)
C modeling
functional (gate and switch level
modeling)

« IDEAL Logic Simulator (12-state, interac-
tive multilevel simulation kernel).

« Statistical Fault Analyzer (SFA™)—for fault
simulation. Engineers doing combinatorial
or sequential circuits can quickly analyze
the accuracy of their test patterns.

« Interfaces to Tektronix's standard Micro-
computer Development Products
(MicroLink™) and Design Automation Sys-
tems (DASLiInk™).

Logic Libraries

To reduce design time, Tektronix offers ac-

cess to a library of over 3000 standard

parts, including those for TTL. FAST, CMOS,

ECL, and MICRP-P.

Systems and IC designers have a wide vari-
ety of state-of-the-art implementations for
their electrical designs. The libraries provide
primitive elements from simple gates to
complex functions such as I/O buffers, mul-
tiplexers and memories.

*1 Test and Measurement WorkSystem
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Gate Array
WorkSystem

MERLYN-G" Automatic Gate Array Place-
ment and Routing System

Libraries: Foundry, Logical, and Physical
Gate Array Libraries

Full Custom
WorkSystem

LEIA™ Interactive Layout Editor
for Custom ICs

Dracula Il Layout Verifier
DDSC
MultiSim Family

This WorkSystem provides full custom chip
design including design capture, simulation
and an interactive full custom layout editor.

In addition to the full Designer's Work-
System features, the Tektronix Full Custom
WorkSystem includes LEIA* layout editor,
which allows IC designers to create layouts
for custom and semicustom ICs. LEIA is also
Calma GDS Il STREAM compatible, and in-
terfaces with the Dracula Il layout software.

Dracula I, from ECAD, Inc. of Santa Clara,
California, provides users with a tool to veri-
fy the accuracy of integrated circuit layout
data. The program includes a design rule
checker, electrical rule checker, layout pa-
rameter extractor (LPE), layout schematic
and layout versus layout comparators, inter-
active post processor of LPE data base and
a Versatec plotter interface.

* For full custom and structured custom WorkSystems.

Structured Custom
WorkSystem

DDSC

MultiSim Family

Concorde Chip Compiler
DDSC

Offering complete electrical and physical
design system for gate array VLS| layout,
verification and analysis, the Gate Array
WorkSystem also provides 100 percent fully
automated placement and routing, as well
as access to extensive parts libraries.

The Gate Array WorkSystem from Tektronix
brings all the power of the Designer's
WorkSystem plus the proven Merlyn-G gate
array layout tools. Modules are included
within the WorkSystem to provide the user
with automatic place and route. Logic Li-
braries are also part of the Gate Array
WorkSystem.

MultiSim Family

Coupled with Designer's WorkSystem, com-
plete electrical and physical design capture,
verification and layout is provided for struc-
tured custom ICs. The Concorde™ Chip
Compiler is fully integrated with the data
base and MultiSim family.

The Structured Custom WorkSystem com-
bines all the features of the Designer's
WorkSystem along with the Concorde Chip
Compiler. Logic Libraries complete the
structured custom design system.

Concorde manages and simplifies digital
design, geometry generation, placement,
routing and packaging. This gives electrical
engineers who are not IC design specialists
the ability to develop their own application-
specific chips.
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Standard Cell
WorkSystem

MERLYN-S™ Standard Cell Layout System

This WorkSystem offers complete design
capture, simulation and layout, with foundry
supported cell libraries for standard cell ICs.

PCB WorkSystem

MERLYN-PCB" Automatic
PCB Design System

Foundry, Logical and Physical

MultiSim Family

Board-level design capture, verification and
layout, as well as extensive parts libraries,
are included in this WorkSystem.

The PCB WorkSystem combines the fea-
tures of the Designer's WorkSystem along
with the powerful features of the Merlyn-
PCB automated printed circuit design sys-
tem, and Parts Library.

Test and Measure-
ment WorkSystem™

DASLink™ Interface to Tek DAS 9100
Logic Analyzers

In conjunction with Designer's WorkSystem,
this WorkSystem compares real and proto-
type hardware with conceptual designs.

The Test and Measurement WorkSystem
combines the features of Designer's
WorkSystem along with the ILA (Interactive
Logic Analyzer), DASLIink interface to the
Tektronix DAS 9100, and MicroLink interface
to Software Development Products.

DASLink is a software module integrating
the capabilities of the MultiSim logic simula-
tor family with the Tektronix DAS 9100™ Digi-
tal Analysis System. DASLink allows the
DAS 9100 to stimulate a device with the
same stimulus pattern data used with CAE
Systems Division’s IDEAL™ logic simulator,
part of the MultiSim family.

~ CAE SYSTEMS
SOFTWARE
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MicroLink™ FOR MICROCODE DEVELOPMENT — Tektronix's MicroLink provides an interface between the electronic
design environment and the company's Microcomputer Development Systems. Using MicroLink, microcode can be
developed on the TekStation™ and then tested using the Tek 8540 emulator and associated IC probe shown here.

Software Develop-
ment WorkSystem

MicroLink™ Interface to Software Develop-
ment Tools for Microprocessor Development

With the Software Development Work-
System, development and debug of micro-
processor code can be done in parallel with
hardware design.

The Software Development WorkSystem in-
cludes MicroLink, the Division's interface
between SDP standard file format and the
computer-aided engineering software. Also
included with the WorkSystem is the Utek
environment and compilers.

For further information about the Work-
System products and configurations as they
apply to your particular design needs,
please contact:

Tektronix

CAE Systems Division

5302 Betsy Ross Drive

Santa Clara, CA 95050

Phone: (408) 727-1234

(800) 547-1512 or (800) 542-1877

Telex: 821378 CAESYSTEMS
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WORKSTATIONS

INTELLIGENT GRAPHICS

Workstations—
The Tek Approach

In the past, Tektronix has supported the
needs of scientists and engineers by provid-
ing engineering instrumentation, comput-
ing controllers, software, and high-quality
graphics terminals. Tek expands this sup-
port with the 6130—a 32-bit, high perfor-
mance, multifunction workstation that deliv-
ers computing power, with a range of
capabilities to handle a full spectrum of sci-
entific and engineering applications.

The 6130 has the configurability and ex-
pandability to fit into your current environ-
ment and grow as your requirements change.
It is designed to make it easy to add hard-
ware capabilities and peripherals, and to
develop and transport applications pro-
grams. As a result, you can put together ex-
actly the system you need. Or, you can
choose from several preconfigured Applica-
tion Systems described at the right.

Flexible Interfacing

A workstation needs to fit into your existing
environment. For maximum flexibility in inter-
facing, the 6130 provides RS-232, high-
speed serial and parallel ports. Also sup-
ported is a Centronics-compatible hardcopy
interface. IEEE Standard 488 General Pur-
pose Interface Bus (GPIB), and high-speed
buses. The 6130 also supports the Small
Computer System Interface (SCSI), an auxil-
iary mass storage interface, and IBM PC
compatible flexible disk format.

Terminal emulation is available as well, en-
abling the workstation to function as a termi-
nal-to-host computer. Terminal emulation
combines with the display’s windowing ca-
pability, so that you can open a terminal em-
ulation window to a host while simultaneous-
ly executing application programs through
other windows.

Workstations can be interconnected to a
Local Area Network (LAN) based on the
IEEE-802.3 standard, using the TCP/IP pro-
tocol. The LAN can also be used for com-
munications with VAX computers running
compatible versions of UNIX or VMS. Sup-
porting software handles communication
services such as the ability to log in to a
remote workstation and transfer files be-
tween workstations. A distributed file sys-
tem is also provided. In addition, the
Tektronix operating system, based on UNIX,
includes an electronic mail utility that pro-
vides user-to-user communications. An op-
tional, fully relational database management
system facilitates data sharing among
workstations. The LAN also allows work-
stations to share the use of peripherals.
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NEW Graphics
Application Systems

Tektronix's NEW Family of Application Sys-
tems saves you configuration hassles. We
identify the right hardware and software mix
for the defined application areas. Then we
integrate and test the equipment at the fac-
tory and ship you a preconfigured system
tailored to your specific needs.

Our application systems are based on years
of experience at providing graphics tools to
technical and scientific users. They're se-
lected from our broad product lines of com-
puting and graphics hardware and software.

The Tektronix 6130 workstation with its
UNIX-based operating system, standard in-
terfaces, and multi-user environment pro-
vide the framework for these systems. Color
graphics terminals are chosen from Tek's
spectrum of price/performance options. A
variety of graphics hard copy devices, in-
cluding printers, plotters and color copiers,
are also available. Finally, we've selected
software that answers the needs of each
individual application.

Since our family of Application Systems is
based on Tek products, you can be assured
that the hardware and software are designed
to industry standards. When the products are
compatible, the systems are expandable.
They offer you a growth path. And your in-
vestment is backed by the best training and
service organization in the industry.

Drafting Systems

Our Drafting Application Systems combine
the processing power needed for respon-
sive and demanding graphics, high-perfor-
mance graphics terminals, a graphics tablet
for input, a plotter for output and PLOT 10°
TekniCAD, a versatile, drafting software
tool. See page 61.

Technical Data Analysis and
Presentation Systems

Technical Data Analysis (TDA) has another
set of criteria. Computing and graphic re-
quirements are less demanding. But there is
a need for additional software to enable us-
ers to analyze data and prepare profession-
al presentations.

Technical Data Analysis Systems meet your
performance criteria. In addition, you can
use the TBASIC language to run your exist-
ing Tek 4050 programs in this new environ-
ment with a minimum of changes. See page
56.

UNIX-Based Software

Development System

Software developers require still more per-
formance and memory for editing and com-
piling large programs. Special programming
utilities, standard languages and the ability
to easily port programs to other systems are
their primary needs. Computer graphics
here are used more frequently to interface
with the system than to draw pictures. For
software development, we've configured a
powerful system that includes the develop-
ment tools a programmer needs to do the
job effectively. See page 54.
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6 1 30 Intelligent Graphics Workstation

The 6130 complies with IEEE Standard
GPIB| 488-1978 and with Tektronix Standard
IEEE-488
UNIX-Based Operating System

Codes and Formats.

Integrated Local Area Network

4000 Family Terminal Support

The 6130 Intelligent Graphics Workstation is
a powerful workstation designed around the
UNIX-based UTek Operating System. The
workstation supports color graphics, ex-
tended I/O and peripheral interface capabili-
ties, extensive mass storage and
networking functions. These expandable,
low-cost 32-bit workstations are designed
for applications such as data analysis, soft-
ware development, schematic entry, and
computer-aided engineering.

The 6130 workstation features include up to
80 MB internal storage capacity, and com-
patibility with all 4000 Family terminals. The
6130 also features the UTek Operating Sys-
tem with C, FORTRAN, ISO Pascal and ANSI
BASIC programming support. Interactive
graphics are available through the PLOT 10
library of routines which include the Termi-
nal Control System (TCS), Interactive Graph-
ics Library (CORE standard) and the Soft-
ware Terminal Interface.

A wide range of options and enhancements
allow a user to configure the system. Dis-
play options include monochrome, color ras-
ter or DVST. A range of graphics processing
power is also available. In addition, the 6130
is an integral part of our family of Applica-
tion Systems, beginning on page 50.

NS32000-Based Compute Power
National Semiconductor's Series NS32000
microprocessors feature mainframe on a
chip architecture, an instruction set de-
signed for efficient execution of high-level-
language programs, and a separate memo-
ry management unit for supporting virtual
memory. The 6130 architecture is based on
a single CPU and a local bus. The processor
is the NS32016, with a 16-bit data path and
32-bit registers. The NS32016 supports
UNIX and high-level language processing.

Additional processors for specialized func-
tions, such as high-speed I/O, are attached
to the local bus. Augmenting the 32016 CPU
are a 32-bit floating point processor and a
32-bit memory-management unit.: These
chip subsystems relieve the central CPU of
specialized processing-intensive chores and
ensure maximum system-wide throughput.

UNIX-Based Operating System

The 6130 Intelligent Graphics Workstation
supports an extremely powerful version of
the UNIX operating system (based on
Berkeley 4.2, with many System V extension
enhancements). Tektronix's implementation

of UNIX (UTek) has many useful features
such as electronic mail, network support,
line and screen editors and remote login.
Also included are an expanded set of utili-
ties and a high-performance virtual memory
implementation.

A broad range of personal productivity soft-
ware and high-level-language support for
application development is available for the
6130 Intelligent Graphics Workstation.

A Computing Strategy

In selecting workstations, you look for sys-
tems that support a range of computing and
display requirements, which allow you to uti-
lize your existing investment in computing
hardware and software, and can continue to
grow as your requirements change. The
6130 Workstation meets those needs. As a
value-added they have Tektronix’ graphics
experience and service/support organiza-
tions behind them. The 6130 gives you not
just a workstation but the core of a comput-
ing strategy.

CHARACTERISTICS
PERFORMANCE

Computer Engine/Memory
Processors — NS32016, NS32081 Floating Point
Processor.
On-Board Memory — 1 MB (2, 4, or 6 additional
MBs optional).
Access Method — Demand-paged virtual
memory.

1/0 SUBSYSTEM INTERFACE PORTS
Standard:
Dual RS-232-C
Data Rate — 110 baud to 19.2 kbaud with
flagging
IEEE 488 GPIB
LAN 802.3
Protocol — TCP/IP

Optional:
High Speed GPIB
Dual, High Speed RS-232 (38.4 k band with
flagging)
Dual Centronics
Small Computer Standard Interface
Sync/Async High Speed RS-232-C/RS-422

PHYSICAL CHARACTERISTICS
SYSTEM CABINET
Di i mm in
Width 427.7 16.84
Height 154.9 6.1
Depth 607.0 239
Weight kg Ib
Net 9.1 20.0

OTHER CHARACTERISTICS

Line Voltage Ranges — 87 Vac to 132V ac
(115V ac nom); 174 Vac to 264 Vac (230V ac
nom).

Line Frequency — 48 Hz to 66 Hz.

Power — 445 W max (including 200 W for acces-
sory outlet).

Safety — Conforms to UL 478, CSA 154,
IEC 435.

Flexible leasing programs available
in the continental U.S.

ORDERING INFORMATION

6130 Intelligent Graphics Workstation $9,500

OPTIONS
Option 2A — 2 MB Memory Board.
Option 2B — 4 MB Memory Board.
Option 2C — 6 MB Memory Expansion.
Option 3A — Dual RS-232-C Data
Communications Interface.
Option 3B — Dual Hardcopy Interface.
Option 3C — Sync/Async Data
Communications Interface.
Option 3D — High Speed IEEE 488 GPIB
Interface.
Option 3E — Network Adapter, Ethernet.
Option 14 — Substitute 40 MB Hard Disk
Drive.
Option 15 — Substitute 80 MB Hard Disk
Drive.
Option 40 — 40 MB Tape Cartridge
Expansion Unit.
Option 41 — 40 MB Mass Storage plus
40 MB Tape Expansion Unit.

Option 42 — 80 MB Mass Storage plus
40 MB Tape Expansion Unit.

Note: Price information available after November 1, 1985

WARRANTY-PLUS SERVICE PLANS
SEE PAGE 457

N1 — On-site Service Plan +9 months upon
warranty expiration.

N3 — OEM On-site Service Plan + 12 months
(transferable).

Option A1 — Universal Euro 220V/16A.
Option A2 — UK 240V/13A.

Option A3 — Australian 240V/10A.
Option A4 — North American 240V/15A.
Option A5 — Switzerland 230V/16A.
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LOCAL AREA NETWORK
WORKSTATION PERIPHERALS

LOCAL AREA NETWORK

The Tektronix Local Area Network (LAN) is a
high-bandwidth communication facility used
to interconnect a 6130 Workstation with
various peripheral devices. The LAN is sup-
ported with UTek Operating System soft-
ware. 6130-LAN features include: a distribut-
ed file system (virtual files), remote login
and execution (virtual terminal), and high-
speed bidirectional file transfer.

Because the LAN is a nonproprietary net-
work, no system training or unique LAN
programming is required to use it. The
LAN's use of VLSI technology makes the
6130 Workstation cost effective and easy to
maintain.

The LAN provides multi-layered services at
all levels of the International Standards
Organization/Open Systems Interconnection
reference model. UTek based utilities pro-
vide remote commands allowing users to
get work done on other 6130 Workstations
on the LAN. UTek utilities also have the
ability to copy files to and from remote
nodes (rcp), to login to a remote node
(rlogin), to execute a process on another
node (rsh), and to send mail.

Higher level application services also in-
clude File Transfer Protocol (FTP), Simple
Mail Transfer Protocol (SMTP), and Virtual
Transfer (Telnet)—all compatible with the
Department of Defense protocols.

Transmission Control Protocol/Internet Pro-
tocol (TCP/IP) handles communications be-
tween a user program and other processes
executing at the same work-
station, at a different workstation on the
LAN or on a different network.

Configuration Flexibility

Networks may be composed of virtually
limitless combinations of 6130s and compat-
ible systems. For applications emphasizing
communications and selective file transfer,
workstations can be configured with periph-
erals and high-capacity disk or tape drives.
In other applications, workstations can be
configured with more basic, local resources.
Workstations rely on the network for access
to high-capacity print/file server nodes.

Data Transmission. Data is transmitted seri-
ally over the LAN at a maximum rate of
10 Mbit per second. Access to the network
cable is through a Carrier Sense Multiple
Access with Collision Detect (CSMA/CD)
technique. If two nodes attempt to transmit
data at the same time, the collision-detect
circuitry senses the conflict, allowing the
nodes to rebroadcast without collision. This
results in an extremely low collision rate (sta-
tistically) even in high traffic environments.
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LAN Administration. The LAN configura-
tion utility permits fast, easy integration of a
workstation into the network. Also standard
are utilities to assist in monitoring/controlling
the network, such as traffic indicators and
commands to display the status of each
network node (connections and protocols in
use). For security, users can specify read,
write, and execute permission over the LAN.
Remote administrative functions handle file
system maintenance and configuration
management as well as user/node/group
identifications.

PERIPHERALS

The 6130 Intelligent Graphics Workstation in-
cludes several peripheral support units that
can be linked via Local Area Network (LAN).
This interconnection gives all users on the
LAN access to all peripherals. Mass storage
devices, such as the 61TCO1 Cartridge Tape
Drive, expand the amount of on-ine data
storage available and provide for convenient
archiving and back-up files. 6130 workstations
support various types of peripheral access.
Peripheral devices can be dedicated to a
single workstation, shared among work-
stations on the LAN, or a workstation can be
configured as a peripheral/file service node
that can be accessed by all other work-
stations on the network.

The 6000 Family peripherals interact with the
workstations through a variety of interfaces.
Equipment interface ports for the 6130 in-
clude: RS-232-C, RS-422, GPIB, and SCSI.

61TCO1 Cartridge Tape Drive

The 61TCO1 is a removable, streaming media
backup system for the 6130 Workstation. It
features streaming or start/stop operation,
quick data retrieval or backup, removable
45 MB or 60 MB tape cartridge, and standard
SCSI interface. Data transfer rate is 86.7 kB
per second at 90ips. 61TCO1 is part of
Option 40, Option 41, and Option 42.

4644 Dot Matrix Printer

The 4644 provides high-speed draft printing
at 160 characters per second or near-letter-
quality printing at 27 characters per second.
It features dot addressable graphics and
seven international character sets, in addi-
tion to U.S. ASCII. A 17-inch wide platen is
standard.

4695 Color Graphics Copier

The 4695 provides high-quality, color hard
copies of workstation displays. It uses a
unique drop-on-demand ink-jet technology
to provide addressability of 120 dots per
inch in both horizontal and vertical direc-
tions. Inks and paper are carefully matched
to give excellent color saturation and bril-
liance. True black is provided by a separate
black ink supply.

4105A 4107A 4695
Computer Computer Color
Display Display Graphics
Terminal Terminal Copier
6130 4644 6130 4125 6130 4644
Intelligent : Intelligent Color Intelligent Dot
Graphics :::“M:tnx phi phi Graphics [ | Matrix
Workstation . i i Workstation Printer
< |
4128 4692 4692 4129 4106A
Color Color Color Color Computer
Graphics Graphics Graphics Graphics Display
Workstation Copier Copier Workstation Terminal
6130 4510A 4109A 6130 6130 4695
Intelligent Color Computer Intelligent Intelligent | __| Color
Graphics Graphics Display Graphics Graphics Graphics
Workstation Rasterizer Terminal Workstation Workstation Copier
- l 1
|IEEE 802.3
Local Area
Network
Ethernet
Connection
to DEC VAX
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THE SOFTWARE STORY

The 6130 Workstation provides an integrat-
ed, state-of-the-art, user interface and a vari-
ety of general-purpose software tools that
enhance professional productivity. In addi-
tion, the porting of software to the
workstation is simplified by the extensive use
of software standards and by specialized
tools that support the tasks of developing
applications programs. Software tools play a
key role in enhancing professionals'
productivity.

The Casual User Interface is a complete
operating environment. The user can move
within the CUI to use the conventional oper-
ating system interface. Application programs
developed or acquired may also be added to
the CUI.

UTek—An Enhanced UNIX
« Comprehensive set of reliable utilities

* Improved program development
environment

» Systems Administration Interface

« Distributed File System simplifies network
operations

e Hybrid utility set supports both System V
and Berkeley 4.2 features

« Interactive tutorials
* Improved on line help
* Backed by Tektronix service and support

UTek, the universal system for Tektronix
Intelligent Graphics Workstations, is a UNIX-
enhanced product that provides a consistent
interface across the workstations. Along with
the use of one family of processors (Nation-
al's Series 32000 ), UTek helps ensure that
programs developed on one workstation will
run on any similarly configured workstation.

UTek provides all the capabilities that have
led to UNIX's widespread popularity,
including:

» A multi-user, multi-tasking environment
« Hierarchical file and directory organization

e A simple but powerful command language
that includes looping and branching
capabilities

« A great number of simple utilities that can be
combined in a multitude of ways

 Excellent program development tools

In addition, UTek's enhancements provide
added-value to programmers and end users
alike. These enhancements include:

« A virtual memory implementation that allows
the efficient execution of very large

programs

A command set, with extensive bug fixes
and enhancements to system utilities

* A Multiple-Device Queueing System that
provides sophisticated queueing capabilities
not often found on UNIX-based systems.

Another key UTek enhancement is the Dis-
tributed File System, which helps you get the
maximum possible benefit from being part of
a network of workstations linked via LAN.
The DFS means that you no longer have to
use special commands such as remote login
(rlogin) or remote copy (rcp) to access an-
other network node. Instead, you can refer to
a file on another network node by simply
prefixing the file's regular path name with a
double slash and the name of the network
node on which the file resides. (The special
‘remote” commands are still available, for
users who prefer them.)

Frequently, several organizations within a
company wil share the same LAN network;
however, they may not want to share the
same Distributed File System. With the 6000
Family DFS, multiple distributed file systems
can coexist and even overlap.

UTek includes a number of features de-
signed to give you the advantages of UNIX
without the disadvantages. To start with,
there's an interactive on line tutorial, devel-
oped expressly for the Tek Intelligent Graph-
ics Workstation that introduces basic UNIX
concepts.

The on-ine “manual pages” that describe
each system command have been exten-
sively revised, and can now be accessed
through an interactive manual page browser.
On-ine explanations of system error mes-
sages are also available.

Even system administration is easier, thanks
to an interactive, menu-based program
called “sysadmin.” Sysadmin provides help
with system administration tasks, such as
configuring ports, administering the network,
creating user accounts, installing software,
and maintaining the file system.

In addition, with the 4100 Series and 4115B
Computer Display Terminals, and 4120 Se-
ries Color Graphics Workstations, the option-
al Casual User Interface (CUI) creates an
alternate, window interface that provides the
full power of UTek. With the CUI, you access

WORKSTATION

system functions by using a printing device to
select menu items, thus minimizing the need
to know about command names and syntax.

UTek is packaged to enable you to make
maximum use of your available disk space:

*The core package, which comes standard
on the 6130 workstation, contains most stan-
dard commands and utilities, including the
Distributed File System.

«UTek/A, the Auxiliary Utilities package con-
tains on line documentation, text-processing
utilities, the C shell, and miscellaneous
utilities.

* UTek/PS, the Programming Support pack-
age, contains programming-related libraries
and utilities, such as archivers, debuggers,
and profiing tools. If you use any of the
workstation's compilers, you must also pur-
chase UTek/PS.

Minitab Statistical Analysis

This interactive data analysis package for the
UTek environment helps you make better
decisions by turning data into useful
information.

« Comprehensive, easy-to-use data analysis
« Versatile plotting capability

« Cross tabulation

« Fortran-formatted /O

* Command file capability

« English-language commands, on-line help

Minitab is a general-purpose statistics pack-
age that helps you analyze data, then pro-
duce graphs and tabular views of the ana-
lyzed data.

Capabilities include: Regression analysis with
diagnostics, residual analysis and stepwise
procedures, Analysis of variance, Nonpara-
metric methods, Times series analysis, and
Matrix operations, including eigenanalysis.

3.183 12,143  5.565  9.215
2.191 18,212 10.918  14.557
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Software Development

To lower the cost of developing and trans-
porting application programs, the 6130 Family
uses an open architecture approach and
supports a number of software standards.
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TEK

Standardization starts with an operating sys-
tems based on UNIX, which is becoming a
standard among 16-bit and 32-bit systems. A
large pool of existing UNIX applications pro-
grams can run on the workstations. The
Tektronix implementation is based on Berke-
ley4.2, with extensions such as demand-
paged virtual memory for the efficient execu-
tion of very large programs. For languages, the
6130 has high-performance compilers for FOR-
TRAN 77, C, and ISO Pascal. Also supported is
the proposed ANSI BASIC, which integrates
graphics, program segmentation, file process-
ing and structured programming concepts.

Tektronix PLOT 10 software packages like
Graphical Kemel System (GKS), a standard
that brings the advantages of device-indepen-
dent graphics to workstation applications while
maintaining high performance. TekniCAD, TCS
and IGL are supported on the 6130.

Relational Data Base Management

DaTek, a powerful, easy-to-use relational data
base management system provides a vital tool
for information management. No programming
is required. To get information from the data
base, you use the IBM-standard SQL query
language. Applications programs can use
DaTek through C, FORTRAN, and Pascal pre-
processors. This system allows the user to
keep information in independent files, instead
of locking data into specific programs. These
are displayed as simple, easy-to-read tables
called relations. A collection of relations make
up a data base. Because the data bases are
maintained independent of any particular appili-
cation, different programs can access the
same data. This data independence also
means you will be able to get answers to ques-
tions your programs aren't programmed to ask
by using simple, English phrases (through the
Query Language). It also allows data bases to
be reorganized as changing requirements
dictate.

Data Base Management System Features

*SQL Query Language—SQL, the IBM stan-
dard for Non-Procedural (i.e., not requiring
programming) Query Languages, allows the
user to ask questions of the data base.

*Report Writer—The Report Writer allows us-
ers to quickly define reports to be produced
from data in data bases. These definitions
can be edited to reflect changing
requirements.

«Program Interface—All the facilities of the
data base management system are available
to any programming language: C, FORTRAN,
Pascal, even proposed ANSI BASIC.

« Help Facilities—On-line interactive HELP facili-
ties provide easy access to DaTek
documentation.

The data base management system provides
a tool for handling the extensive information
management needs of today's professionals. It
can also be a network resource, allowing users
from varied disciplines and locations within a
corporation to share data.
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6130S62

UNIX Software Development System
GPIB
IEEE-488

The UNIX Software Development System is
based on the 6130 Intelligent Graphics
Workstation, a powerful 32-bit system with the
UTek® Operating System based on UNIX.

The system comes standard with 2 MB of sys-
tem RAM, a floating point processor, a 360 kB,
5%inch flexible disk drive, and an 80 MB,
5%inch Winchester disk. Also included are
dual RS-232, GPIB and LAN interfaces.

We're offering the 4105A Computer Display
Terminal (page 62), featuring a 13-inch screen,
480 x 360 pixel resolution, and a selection of
eight colors from a 64-color palette to provide
the graphic user interface.

For a hard copy device, the 4644 Dot Matrix
Printer handles the routine printing needs of a
software development team. It offers a choice
of draft printing at 160 cps and near letter qual-
ity printing at 27 cps. For graphics output, the
4644 offers high-density, 8-pin, 9-pin, or 16-pin
graphics, with six horizontal densities up to
240 dots per inch and three vertical densities
up to 216 dots per inch.

The 6130S62 complies with |[EEE Stan-
dard 488-1978, and with Tektronix Stanr
dard Codes and Formats

Flexible leasing programs available
in the continental U.S.

We've also bundled development tools. The
Auxiliary Utilities package contains the sys-
tem's on-ine documentation as well as test
processing utilities, the Cshell and other
utilities.

The Programming Support package con-
tains programming-related libraries and utili-
ties including archivers, debuggers and pro-
filing tools. Of course, high-performance
compilers for C, FORTRAN 77 and ISO Pas-
cal are provided for program development.

As with the rest of Tektronix's Application
Systems, the software development work-
station is designed to grow with your
project. Add users, add processing power,
and add software.

ORDERING INFORMATION
6130S62 UNIX Software Development
System $18,175
Complete system description, option listing and pricing
are available through your local Tektronix sales office.
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PRECONFIGURED WORKSTATION

APPLICATION SYSTEMS

6130S11

Single-User Drafting System

The Single-User Drafting System is based on
the 6130 Inteligent Graphics Workstation, a
low-cost, but powerful 32-bit system with the
UTek Operating System based on UNIX. Spe-
cifically designed for applications such as
drafting, this system comes standard with
1 MB of system RAM, a floating point proces-
sor, a 360 kB, 5" inch flexible disk drive, and
a 40MB, 5% inch Winchester disk. Also in-
cluded are dual high-speed RS-232, GPIB and
LAN interfaces.

Different types of drafting applications de-
mand different levels of graphics perfor-
mance, so we're offering several optional
display terminals.

The 4107A Computer Display Terminal
(page 59) features a 13-inch screen,
640 x 480 pixel resolution, and a selection of
16 colors from a 64-color palette. The 4109A
offers the same level of performance but
has a 19-inch display with 1280 x 1024 reso-
lution. This terminal is also easily expand-
able to 4128 3D wire-frame and 4129 3D
shaded surface graphics.

For the finest detail, the 4125 Color Graph-
ics Workstation (page 66) has a color, 19-
inch display with 1280 x 1024 resolution.
This terminal is also easily expandable to
4128 3D wire-frame and 4129 3D shaded
surface graphics.

The menu-picking device is the 4957 Graph-
ics Tablet (page 79) for use with the 4107A,
4109A or 4125,

Flexible leasing programs available
in the continental U.S.

For your hard copy needs, we offer an op-
tional Calcomp 1043 plotter with the capa-
bility to produce E-size drawings.

Drafters want the power of color graphics
without spending hours learning the com-
plexities of an operating system or a new
command language to get a program to
work. Our application software addresses
those requirements.

For example, the Casual User Interface
(CUI) lets the user access this powerful
computer and the features of the operating
system through menu selections instead of
cryptic commands. .

The drafting software is PLOT 10 TekniCAD,
an easy-to-use, versatile program that works
the way a drafter works. It also has a menu-
driven interface and uses English prompts—
again, no foreign commands to learn.

TekniCAD lets you create drawings easily
by combining stored images or with free-
form input. Special functions let you edit
and update your work quickly. You can, for
instance, COPY drawings or segments,
automatically CHECK the accuracy of your
data, and even have the system archive
your drawings.

6 1 305 1 2 Two-User Drafting System

Our Two-User Drafting System is also based
on the 6130, but adds an optional 80 MB
disk and 1 MB of system memory to accom-
modate an additional user. The same op-
tional displays are available, but the config-
uration includes two terminals and two
graphic tablets. The software offered is the
same as for the single-user system.

These systems are designed to meet your
requirements today. But we know how fast
the picture changes, so we're committed to
protecting your investment tomorrow. The
Drafting Application systems are compati-
ble with Tektronix 4100 and 4110 Computer
Display Terminals and can fit easily into your
existing computing environment. You can
add additional processing power,
peripherals or other application software as
your needs dictate.

ORDERING INFORMATION
6130811 Single-User Drafting System $13,100

6130S12 Two-User Drafting System $18,650

Complete system descriptions, option listing and pricing
are available through your local Tektronix Sales Office.
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TEK

6130S71

Technical Data Analysis System

The 6130S71 complies with IEEE Stan
dard 488-1978, and with Tektronix

Standard Codes and Formats

(3]

The Technical Data Analysis System is
based on the 6130 Inteligent Graphics
Workstation, a low-cost, powerful 32-bit sys-
tem with the UTek® Operating System
based on UNIX.

The system comes standard with 1 MB of
system RAM, a floating point processor, a
360 kB, 5" inch flexible disk drive, and a
40 MB, 5" inch Winchester disk. Also in-
cluded are dual RS-232, GPIB and LAN
interfaces.

We're offering several optional display ter-
minals to accommodate various graphing
needs. The 4105A Computer Display Termi-
nal (page 58) features a 13-inch screen,
480 x 360 pixel resolution, and a selection of
eight colors from a 64-color palette. The
4109A offers 640 x 480 pixel resolution with
a 19-inch display that is more appropriate
for dense graphics. It features 16 colors
from a palette of 4096 for greater differenti-
ation of data.
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PRECONFIGURED WORKSTATION
APPLICATION SYSTEMS

For archival purposes, we've selected the
4695 Color Graphics Copier (page 77), a
low-cost, high-performance copier (120 dots
per inch) with the capability to produce col-
or copies and transparencies.

Software was chosen to make the analyst's
job easier. For example, the Casual User In-
terface (CUI) lets the user access the fea-
tures of the operating system through menu
selections instead of computer commands.

For those users with 4050 Desktop Comput-
ers who want to expand their system capa-
bility, we are providing TBASIC. Based on
the proposed ANSI standard, it allows you
to recompile 4050 BASIC programs with a
minimum of changes. TBASIC also offers
excellent color graphics and GPIB support.

Flexible leasing programs available
in the continental U.S.

6 1 30873 Technical Data Analysis

and Presentation System

The 6130S73 complies with IEEE Stan
[HGE'ED!JBBB dard 488-1978, and with Tektronix

Standard Codes and Formats

Our Technical Data Analysis and Presenta-
tion System is also based on the 6130, but
adds an optional 80 MB disk to accommo-
date running more application software. The
same optional displays are featured.

Besides the 4695 low-cost color copier, the
4692 Color Graphics Copier (page 76) is
also optionally available. With higher resolu-
tion (154 dots per inch), this copier pro-
duces graphics with precise registration
and rich, saturated hues. It also produces
transparencies as well as copies. The 4510A
Color Graphics Rasterizer (page 76) can be
used with the 4692 to further improve the
resolution and to expand the color palette to
over 274,000 selectable colors.

As with the 6130S71 Technical Data Analysis
System, this system also includes TBASIC
which allows you to recompile 4050 BASIC
programs with a minimum of changes.
TBASIC also offers excellent color graphics
and GPIB support.

Additional application software for this system
includes enhancements to the UTek Operat-
ing System and a presentation graphics
package.

Special enhancements of UTek let scien-
tists and researchers get up to speed fast
and take advantage of the powerful fea-
tures of the UNIX-based operating system.
The Auxiliary Utilities provide on-line docu-
mentation for the operating system, as well
as text processing utilities.

Another important requirement of many
TDA applications is the ability to present the
results of the analysis. PLOT 10 TekniCAP
software automates the creation and pro-
duction of color presentation graphics. This
menu-driven program lets users create pro-
fessional-looking graphics quickly and
easily.

Analyze the Results for Yourself

With either of these application solutions,
you have the flexibility to expand your sys-
tem and to add other application software
to keep pace with your needs.

ORDERING INFORMATION
6130S71 Technical Data Analysis

System $11,475
6130873 Technical Data Analysis
and Presentation System $13,720

Complete system descriptions, option listing and pricing
are available through your local Tektronix Sales Office.
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4100A Series Family Terminals

41 OOA Series

Continuing Tek's commitment to increased
value at lower cost, the Terminals Division
introduces the complete “A" Series: a range
of color graphics terminals, from the inex-
pensive 4104A to the cost effective 4109A,
designed to meet today's market demands.

New A Series features are:

More and Improved Segments. The
greatest improvements are in the area of
segment support. With the new Segment
Editing capability, users can modify existing
segments without having to re-transmit the
entire segment, thus saving CPU and trans-
mission time and costs. Another new fea-
ture, Segment Subroutining, is similar to a
software subroutine call. By defining an of-
ten-used graphic primitive in a segment, it
can then be called as often as needed, sav-
ing a significant amount of memory. This
along with improved memory algorithims, al-
lows a user to define more than three times
as many segments as before, without add-
ing any more memory.

One Megabyte of Memory. This new op-
tion gives the A Series a strong competitive
advantage since no other graphics termi-
nals in this price range offers 1 megabyte of
memory.

Expanded Tablet Support. To meet cus-
tomer demand, the larger Tek 4958 tablet
has been added to the current Tek 4957
tablet support.

Circular Arcs. Now, arcs and circles can
be drawn with one command and a few
points, again saving valuable CPU and com-
munication time.

Complete 2-Way PPl Support. Users
needing to copy from RS-232 devices can
now do so.

Expanded Copier Support. The new termi-
nals not only support the full range of
Tektronix color copiers, they also support the

Tek 4644 Dot Matrix Printer, as well as popular
low cost printers such as the HP Thinkjet,
Epson FX80, and others, in both graphics and
dialog copies.

Software Compatibility. All the 4100A termi-
nals accept programs written for Tek 4010 ter-
minals and are upward compatible with appli-
cations used on the Tek 4110 and 4120
terminals. Some of the software supporting
the 4100A line include Tektronix PLOT 10

COMPUTER DISPLAY
TERMINALS

Interactive Graphics Library, PLOT 10 Graphic
Kernel System, PLOT 10 Terminal Control Sys-
tem, PLOT 10 TekniCAD and TekniCAP,
DISSPLA and TELL-A-GRAPH, SAS/GRAPH,
and a host of others. The 4100A line is VT-100
compatible with powerful editing and word
processing abilitites designed to ANS| 3.64
standards. Each 4100A is designed to facili-
tate easy transition to higher performance ter-
minals as needs change.

4100 SERIES TERMINALS SELECTION GUIDE

4104A 4105A 4106A/ 4107A/ 4109A/
CX4106A CX4107A CX4109A

Display Size 13-inch 13-inch 13-inch 13-inch 19-inch
Color Palette 64 64 64 64 4096
Displayable Colors:
Graphics 4 8 16 16 16
Alphanumeric 4 8 8 8 8
Pixel Resolution 480 x 360 480 x 360 640 x 480 640 x 480 640 x 480
VT-100 compa-
tible commands yes yes yes yes yes
Expanded seg-
ment support no no yes yes yes
Arc curve
commands no no yes yes yes
Pixel operations yes yes yes yes yes
Two-way
peripheral port
communications no no yes yes yes
Enhanced color
copier support yes yes yes yes yes
Fast monochrome
copier support yes yes yes yes yes
4957/4958 Tablet
support no no yes yes yes
Megabyte of
memory no no no yes yes
4510 Support no no yes yes yes
Page 58 58 58 59 60
Prices Begin At $2,995 $3,495 $5,995/6,995 | $6,995/7,995 | $8,995/9,995

Note: Each terminal supports the 4644, 4691, 4692 & 4695
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COMPUTER DISPLAY
TERMINALS

TEK

NEW 4104A

Computer Display Terminal

Lowest Cost Tektronix Color Graphics
Terminal

Fully Compatible with 4010 Graphic
Applications

Includes VT-100 (ANSI 3.64) Alphanumeric
Features

A low cost tilt/swivel stand which adjusts the display to
the user's need is now available.

The 4104A brings color graphics within
reach of every computer user. The 4104A
shares the excellent display characteristics
and versatility of the industry standard
4105A, and is fully upward compatible with
the 4100 terminal line. The 4104A also
shares the 4105A’'s unprecedented MTBF of
13,000 hours, making it the most reliable
graphics terminal in its price range in the
world today.

The 4104A has a flicker-free, 60 Hz non-
interlaced refresh rate, precision in-line gun
with fixed convergence, and anti-glare
etched 13-inch (330 mm) display screen.
This combination optimizes the 480 x 360
pixel resolution, rivaling more expensive, un-
balanced 800 x 240 or 512 x 512 resolution
terminals.

The four graphic and four dialog colors,
from the palette of 64, can be displayed in-
dividually or simultaneously, making up to
eight colors available to a user.

ORDERING INFORMATION
4104A Computer Display Terminal $2,995
Includes: power cord (161-0066-00); RS-232 cable
(012-0911-00); pkg of six keyboard overlays (334-5164-00);
standard keyboard (119-1592-00); operator manual
(070-5789-00); reference guide (070-4528-02).
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OPTIONS
Option 4A — United Kingdom Keyboard. NC
Option 4B — French Keyboard. NC
Option 4C — Swedish Keyboard. NC
Option 4F — Danish/Norwegian Keyboard. NC
Option 4G — German Keyboard. NC

INTERNATIONAL POWER PLUG OPTIONS
Option A1 — Universal Euro 220 V/16 A, 50 Hz.
Option A2 — UK 240 V/13 A, 50 Hz.

Option A3 — Australian 240 V/10 A, 50 Hz.
Option A4 — North American 240 V/15 A, 60 Hz.
Option A5 — Switzerland 220 V/10 A, 50 Hz.

WARRANTY-PLUS SERVICE PLANS
SEE PAGE 457

NO — Installation and Set-up +$150
N2 — Service Plan + 2 Years Service +$195
N3 — OEM Service Plan + 12 Months Service +$120
N4 — OEM On-Site Installation & Set-up +$150

4 1 OSA Computer Display Terminal

Low Cost Color Graphics

VT-100 (ANSI 3.64) Compatible
Alphanumerics

Compatible with 4010, 4100, 4110, and 4120
Graphic Terminals

A low cost tilt/swivel stand which adjusts the display to
the user's need is now available.

For users with greater graphics demands,
the 4105A supplies all the same features as
the 4104A, and then some. The 4105A has
eight graphic and eight dialog colors, all of
which may be easily changed with the local
Interactive Color Interface. Also added in
the 4105A are an additional 133 predefined
fill patterns for polygon fill and pixel opera-
tions. Coupled with communication speeds
up to 38.4 kbaud, these features ensure
easy creation and editing of color graphics
and text.

Workstation Furniture for these products are
shown on pages 83 and 84.

For direct order of 4104A or 4105A, call 1-800-426-2200, Ext. 431.

In Oregon, call collect: (503) 627-9000, Ext. 431.

The 4105A has the flicker-free, 60 Hz non-
interlaced refresh rate precision in-line gun
with fixed convergence, and anti-glare
etched 13-inch (330 mm) display screen.
This combination optimizes the 480 x 360
pixel resolution, rivaling more expensive, un-
balanced 800 x 240 or 512 x 512 resolution
terminals.

In graphics mode, the 4105A has eight
graphics colors from a palette of 64, eight
predefined line types, 11 marker types, and
rapid polygon fill with one of the 149 pre-
defined solid or dithered patterns. Graphic
windowing enhances effective 4105A reso-
lution to an addressable 4096 x 4096 points.

ORDERING INFORMATION
4105A Computer Display Terminal $3,495
Includes: Same as 4104A except operator manual
(070-4527-02); programmer reference manual
(070-4526-03); reference guide (070-4528-03).

OPTIONS

Same as 4104A.

INTERNATIONAL POWER PLUG OPTIONS
Same as 4104A.

WARRANTY-PLUS SERVICE PLANS
SEE PAGE 457
Same as 4104A.

4 1 06A Computer Display Terminal

Low Cost, Higher Resolution Color Graphics

VT-100 (ANSI 3.64) Compatible
Alphanumerics

Compatible with 4010, 4100, 4110, and 4120
Graphic Terminals

A low cost tilt/swivel stand which adjusts the display to
the user's need is now available.

The 4106A rivals costlier graphics displays
in resolution, reliability, and alphanumeric
capability. Excellent display quality with a
640 x 480 pixel resolution make creation and
editing of graphics and text incredibly easy.

The 4106A includes the advanced 4107A
graphics features. These include multiple
views, segment editing, true local zoom and
pan, multiple surfaces, tablet support, pe-
ripheral port operations, and more. As
user§’ needs grow, an easily installed up-
grade expands the terminal memory from
32 kbytes to 288 kbytes.

A companion product for the IBM environ-
ment, the CX4106A is also available. See
the CX terminals section for more details.

ORDERING INFORMATION
4106A Computer Display Terminal $5,995

Includes: Same as 4104A except operator manual
(070-4981-02); reference guide (070-4528-02).

OPTIONS

Same as 4104A.

INTERNATIONAL POWER PLUG OPTIONS
Same as 4104A.

WARRANTY-PLUS SERVICE PLANS
SEE PAGE 457
Same as 4104A.

Flexible leasing programs available
in the continental U.S.
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4 1 07A Computer Display Terminal

Low Cost, High Performance Color Graphics

VT-100 (ANSI 3.64) Compatible
Alphanumerics

Compatible with 4010, 4100, 4110, and 4120
Graphic Terminals

A low cost tilt/swivel stand which adjusts the display to
the user's need is now available.

For advanced graphic applications, the so-
phisticated 4107A is the price/performance
leader. With its advanced graphic abilities,
such as segment editing and segment
subroutining, advanced pick operations and
2-way peripheral port operations, the 4107A
rivals more costly graphic terminals. The
640 x 480 pixel resolution is enhanced by
the flicker-free, 60 Hz noninterlaced refresh
rate precision in-line gun with fixed conver-
gence, and anti-glare etched 13-inch
(330 mm) display screen. Effective screen
resolution is 4096 x 4096 points, with true lo-
cal zoom and pan making effective use of
this resolution.

The graphics area supports 16 colors from a
palette of 64. Other graphic features include
multiple views, multiple surfaces, circular
arcs, user definable cursors, tablet support,
and up to 1 megabyte of RAM for seg-
ments. Also included are eight predefined
line styles, 11 marker types, and 149
predefined solid or dithered patterns for
polygon fill. Two styles of graphics text may
be scaled, rotated, and adjusted in size.

The 4107A supports a wide variety of copi-
ers and printers for both Graphic and Dialog
copies. These include the popular Tektronix
4691, 4692 and 4695 Color Graphics Copi-
ers, the Tektronix 4644 monochrome printer,
the Hewlett-Packard Thinkjete, the Epson
FX-80™, and many other Epson compatible
printers.

A companion product for the IBM environ-
ment, the CX4107A is also available. See
the CX terminals section for more details.

ORDERING INFORMATION
4107A Computer Display Terminal $6,995
Includes: 8 ft power cord (161-0066-00); 12 ft host port
RS-232 cable (012-0911-00); pkg of six keyboard overlays
(334-5164-00); standard keyboard (119-1592-00); opera-
tor manual (070-4981-02); supplement (to be ordered
with A version) (070-5723-00); reference guide (070-489202).

OPTIONS
Option 21 — 1MB of RAM memory. +$2,000
Option 4A — United Kingdom Keyboard. NC
Option 4B — French Keyboard. NC
Option 4C — Swedish Keyboard. NC
Option 4F — Danish/Norwegian Keyboard. NC
Option 4G — German Keyboard. NC

INTERNATIONAL POWER PLUG OPTIONS
Option A1 — Universal Euro 220 V/16 A, 50 Hz.
Option A2 — UK 240 V/13 A, 50 Hz.

Option A3 — Australian 240 V/10 A, 50 Hz.
Option A4 — North American 240 V/15 A, 60 Hz.
Option A5 — Switzerland 220 V/10 A, 50 Hz.

WARRANTY-PLUS SERVICE PLANS
SEE PAGE 457

NO — Installation and Set-up. +$150
N2 — Service Plan + 2 Years Service. +$375
N3 — OEM Service Plan + 12 Months Ser-

vice. +$250
N4 — OEM On-Site Installation & Set-up. +$150

Flexible leasing programs available
in the continental U.S.

4 1 09A Computer Display Terminal

Low Cost, High Performance 19 inch
Color Graphics

VT-100 (ANSI 3.64) Compatible
Alphanumerics

Compatible with 4010, 4100, 4110, and 4120
Graphic Terminals

RGB Output for External Video Applications

For advanced graphic applications requiring a
large screen and full 4107A compatibility, the
cost effective 4109A is the solution. With its
advanced graphic abilities, such as segment
editing and segment subroutining, advanced
pick operations and 2-way peripheral port op-
erations, the 4109A rivals more costly graphic
terminals. The 640 x 480 pixel resolution is en-
hanced by the flicker-free, 60 Hz noninter-
laced refresh rate precision in-line gun with
fixed convergence, and 19inch (483 mm)
shadow mask display screen. Effective
screen resolution is 4096 x 4096 points, with
true local zoom and pan making effective use
of this resolution.

The graphics area supports 16 colors from a
palette of 4096. Other graphic features in-
clude multiple views, multiple surfaces, circu-
lar arcs, user definable cursors, tablet sup-
port, and up to 1 megabyte of RAM for
segments. Also included are eight pre-
defined line styles, 11 marker types, and 149
predefined solid or dithered patterns for poly-
gon fill. Two styles of Graphics text may be
scaled, rotated, and adjusted in size.

The 4109A supports a wide variety of copiers
and printers for both Graphic and Dialog
copies. These include the popular Tektronix
4691, 4692 and 4695 Color Graphics Copiers,
the Tektronix 4644 monochrome printer, the
Hewlett-Packard Thinkjet, the Epson FX-80,
and many other Epson compatible printers.

A companion product for the IBM environ-
ment, the CX4109A is also available. See the
CX terminals section for more details.

ORDERING INFORMATION
4109A Computer Display Terminal $8,995
Includes: 8 ft power cord (161-0066-00); 12 ft host port
RS-232 cable (012-0911-00); pkg of six keyboard overlays
(334-5164-00); standard keyboard (119-1592-00); opera-
tor manual (070-4981-02); reference guide (070-4892-02).

OPTIONS
Option 21 — 1MB of RAM memory. +$2,000
Option 4A — United Kingdom Keyboard. NC
Option 4B — French Keyboard. NC
Option 4C — Swedish Keyboard. NC
Option 4F — Danish/Norwegian Keyboard. NC
Option 4G — German Keyboard. NC

INTERNATIONAL POWER PLUG OPTIONS
Option A1 — Universal Euro 220 V/16 A, 50 Hz.
Option A2 — UK 240 V/13 A, 50 Hz.

Option A3 — Australian 240 V/10 A, 50 Hz.
Option A4 — North American 240 V/15 A, 60 Hz.
Option A5 — Switzerland 220 V/10 A, 50 Hz.

WARRANTY-PLUS SERVICE PLANS
SEE PAGE 457

NO — Installation and Set-up. +$150
N2 — Service Plan + 2 Years Service. +$445
N3 — OEM Service Plan + 12 Months Ser-

vice. +$325
N4 — OEM On-Site Installation & Set-up. +$150
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COMPUTER DISPLAY
TERMINALS

CX4106A/CX4107A/
CX4109A

A Direct Coaxial Interface to a 3274 Cluster
Controller

32-Line 3278/3279 Alphanumeric Emulation

An IBM-Style Keyboard

Expandability Up to 1 MB Local Memory

Segment Subroutine and Editing Features

Drivers for a Full Range of Tektronix Color
Graphics Copiers, the 4510 Color Graphics
Rasterizer and Tek 4957 and 4958 Graphics
Tablets

Drivers for Selected Monochrome Graphics
Printers
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The CX4100 Series has all the features of
Tektronix’s family of low-cost, high-perfor-
mance 4100 Series terminals, making the
benefits of Tektronix's PLOT 10 graphics
command set available in IBM 3270 environ-
ments. All three terminals feature full plug-
compatible IBM 3270 alphanumerics and a
familiar IBM-style keyboard.

The CX4100 Series terminals are identical to
the 4100 Series terminals in their sophisti-
cated graphics capabilities. They have a
60 Hz noninterlaced display with 4096 x
4096 addressability displayed in a 640 x
480 matrix. This series has the ability to
draw solid or dashed lines in up to 16 colors
using eight line styles or 11 marker types.
Also featured is a rapid area fill, with solid
colors or patterns, scalable and rotatable
text, true zoom and pan, and local picture
segments for storing picture elements in

Flexible leasing programs available
in the continental U.S.

CX4100A Series fully supports IBM 3270 color
alphanumerics.

Quantity of Crpp Produced

NITROGEN
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CX4100A Series menu enables easy user color section.

RAM. These segments can be rotated,
scaled, and transformed in two dimensions,
and used to define the graphics cursor. The
CX4100 Series terminals feature up to 64
definable views of the graphics information,
multiple bit-planes for layering complex im-
ages, and extensive graphic input features
such as user-defined cursor, inking, and
rubberbanding.

The CX4100 IBM-style keyboard matches
those on the 3278 and 3279 IBM terminals:
the same arrangement of keys, and identi-
cal alphanumeric capability, plus added
easy-to-use enhancements, such as individ-
ual key programmability, a user-selectable
ten-key pad, and a joydisk for quick cursor
movement and graphics input.

ORDERING INFORMATION

CX4106A Computer Display Terminal $6,995
CX4107A Computer Display Terminal $7,995
CX4109A Computer Display Terminal $9,995
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4170 S Systems—Drafting and Presen-
tation Graphics Applications

The 4170S3, 417054, and 4170S5 bundled
systems provide the end-user a range of
low-cost, powerful drafting and presentation
systems. These systems feature significant
cost savings over the price of components
purchased separately and fast performance
in a single-user, standalone application envi-
ronment. Installation by Tektronix field per-
sonnel is available at no charge by ordering
the NO installation option.

The display files developed on the
4170S3/4/5 systems can be translated into
formats compatible with other Tektronix im-
plementations of the software. And the 4170
configurations included in the S systems
can be upgraded to a full set of program-
ming tools for users who desire local,
standalone programmability.

4170S3/4170S4 Drafting Systems

The 4170S3 and 4170S4 Drafting Systems

feature 4100P30 TekniCAD Computer-

Aided Drafting, a high-performance 2D

drafting software package. The system

includes:

* 4170 Local Graphics Processing Unit, with
additional 256 K RAM (total of 512 K RAM)
and 10MB hard disk and hard disk
controller.

e The 4100P30 TekniCAD drafting software
package.

e A color graphics terminal. The 4170S3
system includes a 4107A terminal; the
4170S4 system includes a 4109A terminal.

« A 4957 Graphics Tablet for graphics input
and function selection.

4170S5 TekniCAP Presentation System

The 4170S5 TekniCAP Presentation System

features the 4100P60 TekniCAP Computer-

Aided Presentation software package. This

system offers a turnkey solution for persons

who want to make transparencies for over-
head presentations. The system includes:

* 4170 Local Graphics Processing Unit with
10 MB hard disk and hard disk controller.

* 4100P60 TekniCAP software package.

« Additional system software needed to run
TekniCAP.

A 4107A color graphics terminal.

* A 4695 color graphics copier, with a box of
transparency sheets.

ORDERING INFORMATION

417083 Drafting System $10,675

417084 Drafting System $12,675

417085 TekniCAP Presentation

System $10,995
OPTIONS

Option A1 — 220V Euro Plug. NC

Option A2 — 240V UK Plug. NC

NO — Installation (No Charge). NC

N1 — Warranty-Plus (One Year).

(for 4170S3) +$385

(for 4170S4) +$385

(for 4170S5) +$770

DRAFTING AND
PRESENTATION SYSTEMS

4170 Local Graphics Processing Unit
The 4170 provides the 4104A, 4105A,
4106A, 4107A, and 4109A Computer Display
Terminals with standalone power special-
ized for graphics tasks. The 4170 offers all
the elements necessary to locally write, edit,
compile, link, debug and run programs.

CHARACTERISTICS

PROCESSORS
Intel 8086 MPU.
Intel 8087 Numeric Co-Processor.

MEMORY

Port A 375 ns < memory cycle of Port B <1.2 us.
Standard — 256 K Error Checking and Correcting.
Option 30 — 512 K Error Checking and
Correcting.

DISK STORAGE
Standard — Two each 5" in Floppy Disk Drives,
327 K formatted capacity per diskette, IBM PC
compatible, 125 Kbits/s transfer rate.
Option 03 — 5% in Winchester Disk Drive,
8 Mbytes formatted capacity, 5 Mbits/s transfer
rate.

COMMUNICATIONS INTERFACE

Standard — Host Port RS-232C DTE, Terminal Port
RS-232C DCE, two Peripheral Ports RS-232C DCE.

Flexible leasing programs available
in the continental U.S.

PARALLEL INTERFACE
Option 09 — Centronix-Style Parallel Interface.

ORDERING INFORMATION

4170 Local Graphics Processing Unit $5,500
Includes: Cue card (334-0083-00); pkg of 10 blank disk-
ettes (119-1583-01); one set system software diskettes
(016-0764-00); 12 ft host port RS-232 cable (012-0911-00);
self-test adaptor (067-1043-00); instruction manual.
Option 03*' — Hard Disk. +$3,000
Option F44 — Disk Interface Flexible Disk. NC
Option 45*1 — Disk Interface Hard and/or
Flexible Disk.

*1 Also available as a Field Upgrade.

INTERNATIONAL POWER PLUG OPTIONS
Option A1 — Universal Euro 220 V/16 A, 50 Hz.
Option A2 — UK 240 V/13 A, 50 Hz.

WARRANTY PLUS SERVICE PLANS
SEE PAGE 457

+$1,100

N1 — Service Plan +9 Months Service. +$340
OPTIONAL ACCESSORIES
Alignment Diskette Order 119-1692-00. $65
Extender Board Order 067-1005-00. $350

OEM terms available on this product.
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COMPUTER DISPLAY
TERMINALS

41 1 1 Computer Display Terminal

Advanced Firmware Routines

Four Bit Planes for Multi-layer Graphics

The 4111 is a personalized, high-resolution
computer display terminal that offers superi-
or price/performance characteristics for 2D
ME-CAD and drafting applications, EE-CAD
(schematic capture, IC design), cartog-
raphy, and Technical Data Analysis (TDA).
The terminal operates in a 60Hz, non-
interlaced mode that minimizes both flicker
and eye strain. An anti-reflection enhance-
ment panel further minimizes user fatigue.

Four-bit planes are standard, allowing the si-
multaneous display of 16 colors for graph-
ics, eight of which can be used in the dailog
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 multi-layer
drawings such as IC design and printed cir-
cuit board design. The 4111's 4096-color
palette provides a broad range of shades
from which to choose.

4100 Series compatibility is designed in. An
extensive set of graphics functions is avail-
able, including windowing, multiple views,
segments, surface support, and local zoom
and pan. Also supported are such graphics
input features as rubber-banding, gridding,
inking, a user-definable cursor, and easy
polygon-fill with any of 16 predefined pat-
terns or a user defined pattern. The 256 kB
local RAM is available to store picture ele-
ments for later use; 1 MB can be added op-
tionally to bring the total RAM memory up to
1.2 MB.

62

Advanced firmware routines aid the applica-
tions programmer in developing graphics
software with a very interactive operator in-
terface and excellent performance. Includ-
ed in the 4111's firmware are routines that
handle segment editing, segment subrou-
tines, pick operations, host window man-
agement, multiple scrolling dialog areas,
and pop-up menus.

CHARACTERISTICS
DISPLAY

Size — 483 mm (19in) diagonal.
Viewing Area — 356 mm x 267 mm
(14in x 10.5in).
Color Palette— 4096.

DISPLAYABLE COLORS
Graphics — 16.
Alphanumerics — Eight (chosen from a total

of 16).
DIALOG AREA
132 characters x 48 lines.
ADDRESSABILITY

1024 x 768 pixels (4 billion x 4 billion addressable
points).
GIN Devices — Thumbwheels standard; mouse,
joystick, tablet optional.
Local Memory — 256 kbytes expandable to
1.2 MB.

COMMUNICATIONS
RS-232-C, RS-422 high-speed serial interface.
6130 — 230 kbaud.

RGB Video Out — 60 Hz noninterlaced RS-343
levels.

Maximum Baud Rate with Flagging — 38.4 k.
Copier Support — 4691, 4692, 4695.

Flexible leasing programs available
in the continental U.S.

ORDERING INFORMATION

4111 Computer Display Terminal $12,950
Includes: Power cord (161-0066-00); RS-232-C cable
(012-0911-00); 4111 operator's manual (070-5683-00);
4110/4120 Series reference guide (070-514201); An Intro-
duction to Computer Color Graphics (070-5239-00); function
key overlays (package of six) (334-3290-02); standard key-
board (119-2208-00); IDD user's survey card (062-723501).

OPTIONS
Option 2C — Additional 1Mbyte of RAM

Memory. +$2,500
Option 4K — Katakana Keyboard. +$120
Option 4M — Mouse. +$100

Option 49 — Rental |dentification Tag. NC
INTERNATIONAL POWER PLUG OPTIONS

Option A1 — Universal Euro 220 V/16 A, 50 Hz.
Option A2 — UK 240 V/13 A, 50 Hz.
Option A3 — Australian 240 V/10 A, 50 Hz.
Option A4 — North American 240 V/15 A, 60 Hz.
Option A5 — Switzerland 220 V/10 A, 50 Hz.

WARRANTY-PLUS SERVICE PLANS

SEE PAGE 457

N@ — On-site installation and set-up. +$150

N1 — On-site service plan, +9 Months upon

warranty expiration. +$600

N3 — OEM On-site service plan, + 12 Months

(transferable). +$800

N4 — OEM On-site installation and set-up

(transferable). +$150
OPTIONAL ACCESSORIES

RS-232-C Loopback Connector —

Order 067-1043-00 $30

RS-422 Loopback Connector —

Order 013-0218-00 $70

Centronics Loopback Connector —

Order 067-1138-00 $50

RS-422 Communication Cable —

Order 012-1136-00 $50

Function Key Overlays — Package of six.

Order 334-3290-02 $2.25

4110/4120 Series Command Reference

Manual — Order 070-5141-01 $200

4110/4120 Series Host Programmers

Manual — Order 070-4664-03 $75

4111 Service Manual —

Order 070-5644-00 $150

GMA 302 19-in Color Raster Monitor

Service Manual — Order 070-5215-00 $125

4120 Series Serial Keyboard Service

Manual — Order 070-5276-00 $50

Joystick Connector EMI Filter —

Order 131-3371-00 $26

Test Graticule — Order 067-1244-00 $235

Extender Card — Order 067-1252-00 $345

4111 Field Kits (F-Kits)

All F-kits come with appropriate documentation.
4111F2C 1 MB of RAM—Field Upgrade. Brings 4111 ter-
minal RAM memory up to 1.2 MB by adding 1 MB of
RAM to the standard 256 kB of RAM.

NO — Please see WARRANTY-PLUS service option
description.

N4 — Please see WARRANTY-PLUS service option
description.

4100 F4AM Mouse, Field Upgrade — allows the cus-
tomer to plug the mouse into his keyboard.
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41 14B Computer Display Terminal

The Best Fit for Very Dense Graphics and
Fine Line Quality Graphics

Direct View Storage Tube with Local Picture
Segments

2D Transform's, Fast Redraw, Enhanced
Refresh

The 4114B sets new standards of fast
graphics throughput and enhanced user
interactivity. This terminal is designed to sat-
isfy the evolving needs of graphics users for
faster, more versatile throughput in high
density graphics applications. Its local intelli-
gence and expandable memory can signifi-
cantly reduce the delays and costs associ-
ated with overdependence on a host
computer.

Features include a direct view storage tube
with local picture segments, 2D transforms,
refresh support, fast redraw and compatibil-
ity with the Tektronix 4010 Series and 4110B
Series. The 4114B is available in pedestal or
desk (4114B30) configurations.

COMPUTER
DISPLAY TERMINALS

CHARACTERISTICS

DISPLAY
Medium — Direct view storage tube with Direct-
ed Beam Refresh
Size — 368.3 mm x 276.9 mm (14.5in x 10.9in)
Addressable Points — 4096 x 4096
Displayable Points — 4096 x 3072
KEYBOARD
Normal Keyboard — 72 typewriter-paired up-
percase and lowercase, programmable and auto
repeating (five lighted)
Function Keys — Eight (16 user-definable and
programmable functions)
OTHER CONTROLS
Graphic cursor thumbwheel
Audible bell alarm
ALPHANUMERIC MODE
Standard Character Set — 94 ASCIl displaya-
ble or 128 displayable snoopy mode.
GRAPHICS MODE
Addressability — 4096 x 4096.
Graphic Command Syntax — PLOT 10
compatible.
Line Types — Solid, dashed, defocused.
Drawing Speed (Storage) — 134 meters/sec.
Drawing Speed (Refresh) — 537 meters/sec.

Flexible leasing programs available
in the continental U.S.

Graphic Primitives — Vectors, user-defined
text, etc.
Interactive Graphics — Thumbwheels control
graphic cursor; keys control scrolling and alpha
cursor position
Computer Interfaces — Basic data communi-
cations interface: EIA RS-232C compatible (full-
duplex or half-duplex)

AC POWER
Line Voltage Ranges — 90 V ac to 132V ac at
11 A maximum or 180V ac to 250V ac at 55A
max.

Line Frequency — 48 Hz to 62 Hz.
PHYSICAL CHARACTERISTICS

Di i mm in
Width 597 235
Height 1290 51.0
Depth 813 32.0
Weight kg Ib
Net 107.5 237.0

ORDERING INFORMATION
4114B Computer Display Terminal  $17,900
4114B30 Computer Display Terminal $19,400
Includes: Power cord (161-0123-00); pedestal to display
power cable (161-0145-00); RS-232 cable (012-0911-00); re-
legendable key caps (366-1882-00); function key overlays
(334-3290-01); 4114B operator's manual (070-4707-00).

OPTIONS

Option 01 — Extended Communications. +$1000
Option 2A — Additional 256 kbytes of RAM
with ECC. +$2,500
Option 2B — Additional 512 kbytes of RAM
with ECC. +$5,000

Option 10 — Three-Port Peripheral Interface. +$1,600

Option 13 — 11in x 11in Graphic Tablet with
pen. NC

Option 14 — 30 in x 40 in Graphic Tablet with

pen. +$4,950
Option 31 — Color Enhanced Refresh. +$1,000
Option 32 — Table Module (4114B30 only). +$500

Option 41 — Extra Capacity Fan (90-110V
operation only). NC

Option 42 — Single Flexible Disk and Disk

Controller. +$2,000
Option 43 — Dual Flexible Disk and Disk

Controller. +$2,800
Option 45 — Mass Storage Interface Bus.  +$1,500
Option 52 — Specify voltage and Hz. NC

INTERNATIONAL POWER PLUG OPTIONS
Option A1 — Universal Euro 220 V/16 A.
Option A2 — UK 240 V/13 A.
Option A3 — Australian 240 V/10 A.
Option A4 — North American 240 V/15 A.
Option A5 — Switzerland 230 V/16 A.
All options and displays will be set for 50 Hz operation
when these options specify 50 Hz.

WARRANTY-PLUS SERVICE PLANS
SEE PAGE 457

N1 — Warranty-Plus Service Plan +9 Months

Service. +$810
N3 — Warranty-Plus Service Plan +12
Months Service. +$1,080
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TEK

4120 Series

CAD Graphics Workstations

A Natural Growth Path from 2D to 3D
Wireframe to 3D Shaded Surfaces
Easy Integration into a Range of
Computational Environments

Flicker-Free Display, Choice of Dynamic
or Autoconvergence

The latest graphics products from Tektronix
offer you a flexible, cost-effective way to in-
tegrate one CAD technology into the next.
With their powerful new 80286/80287 pro-
cessor sets and sharp, dynamically-con-
verged screens, all three graphic systems
are engineered to add performance and re-
duce project design time.

Compatible not only with each other, but
with a 4115B and other members of the
4110 Series, the new 4120 graphic systems
are a clear demonstration of Tek's commit-
ment to updating, not outdating, your exist-
ing investment.

HIGH PERFORMANCE 2D & 3D
COLOR GRAPHICS WORKSTATIONS

g -

Each member of the 4120 Series is driven by an Intel 8286/80287 processor set and features a display with Dynamic
Convergence; firmware with embedded commands for segment editing, segment subroutines and pick operations; a
user interactive keyboard; and 4110 Series compatibility.

The 4120 Series adds new potential for
return on your graphics investment.
Compatibility with Tek 4110 products means

there are no new user interfaces to learn, no

4120 SELECTION GUIDE

data bases to reconstruct. Consequently, "
training time stays low. Productivity remains - 1425 4128 4129
high. 3-D Wireframe Optional yes yes
3-D Shaded Surface Optional Optional yes
Future upgrade paths within the 4120 Series Display Size 19 inch 19 inch 19 inch
are already defined. For example, Tek's [ Viewing Area 13.5inch x 10.8inch | 13.5inch x 10.8inch | 135inch x 10.8inch
4125 2D terminal can be upgraded to 3D [ Pixel Resolution 1280 x 1024 1280 x 1024 1280 x 1024
wireframe performance with the field- | Convergence )
installable 4115F58 Option 02, putting the 0-2 mm with Dynamic (Standard) yes yes yes
powerful functions of the 4128 at your fin- |02 mm with Auto (Optional) yes yes yes
gertips. Add the 4100F59 enhancement and | Displayable Colors g % o
take your capabilities all the way to the Optional 16/64/256 256 4006 (with dithering)
4129's shaded surface modeling. Dialog Areas 64 64 64
For 4115B systems, users can evolve to g;::lgll'a:aelzﬂe 16 million 16 million 16 million
4125 capabilities via the 4115F55 and Standard 2 4 8
4115F56, or upgrade even further to 4128 Optional 4/6/8 8 0
capabilities with the 4115F58 Option 01. Windowing yes yes yes
Pan/Zoom yes 2-D yes 2-D/3-D yes 2-D/3-D
User-knowledge and hardware are not ['Segments/Subroutines yes ves ves
obsoleted. The processors in Tek's new [Memo
CAD systems and the 4110 Series share the Standard 288 K 288 K 288 K
same instruction set, so you continue to add Optional 800 K 800 K 800 K
new capabilities by utilizing powerful new | Communications
Fo——— Standard 1 RS232C IIF 1 RS232C I/F 1RS232C IIF
Optional Parallel & serial I/Fs | Parallel & serial |/Fs | Parallel & serial I/Fs
What's more, if you're running 4115B PLOT 10 | Coordinate Space
IGL or GKS applications, you can switch to 32 Bit §2'D yes yes yes
: B 24 Bit (3-D yes yes
the 4125 without modifying code. You can Configuration
also run TekniCAD—Tek’s own computer- ped%stm yes
aided drafting package—as well as the Modular yes yes yes
packages of many major CAD software | 4120 Peripheral Support
vendors 4695 Copier yes Opt 19 yes Opt 19 yes Opt 19
; 4691/4692 Copier yes yes yes
4510 Rasterizer yes yes yes
4958 Graphic Tablet yes Opt 10 yes Opt 10 yes Opt 10
Prices Begin At $19,950 $25,000 $35,000
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Greater user interactivity results from
ergonomically designed hardware. Us-
ers of Tek's new CAD graphics work-
stations will discover their own perfor-
mance is greatly enhanced by the ergo-
nomics built into each configuration. Tek's
new advanced user-friendly keyboard in
the 4120 Series features a numeric keypad,
thumbwheels for graphic input, eight dedi-
cated programmable function keys and
ports for joystick and mouse and a com-
plete, easy-to-use viewing system imple-
mented from the keyboard.

By coupling this user interactivity with
state-of-the-art graphics, you can speed
development and execution of design. This
results in increased productivity for CAD
applications like structural analysis, finite el-
ement modeling, thermal and vibrational
analysis, schematic capture, integrated cir-
cuit design and more.

Up to 64 scrollable dialog areas can be dis-
played simultaneously, providing valuable
new capabilities for host window manage-
ment. The user can edit one text file while
referring to others on the screen at the
same time. Since each dialog area has its
own text buffer, it may be positioned to
overlap others. And even though a dialog
area may be partially obscured as a result,
it may still be scrolled.

Pop-up menus are also supported. Small ar-
eas of screen text and graphics can be
stored in local memory and then redisplayed
as required. This transient information may
be brought on and off the screen at the
touch of a key without disturbing the main
graphics under development.

Applications and Compatibility

The 4125 meets 2D design engineering
needs in both electrical and mechanical en-
vironments. The 3D capabilities of the 4128
and 4129 will find extensive use in the me-
chanical CAD environment, for such tasks
as design, structural analysis, finite element
modeling and interference modeling for
piping layout. The shading capabilities of
the 4129 make it well suited for cartog-
raphy applications.

All three workstations are compatible with
Tektronix’ 4100 Series products and the
6130 Intelligent Graphics Workstations. Col-
or hard copy can be obtained with
Tektronix 4691, 4692, and 4695 Color
Graphics Copiers. The 4120 Series also
supports Tektronix Computer-Aided Draft-
ing (TekniCAD) software.

HIGH PERFORMANCE 2D & 3D

COLOR GRAPHICS WORKSTATIONS

4 1 25 High Performance
2D Color Graphics Workstations
80286/80287 Processor Based

Dynamically Converged Display (Optional)

Fast Draw and Fill

The 4125 Color Graphics Workstation incor-
porates advanced graphics with local pro-
cessing power and ultra sharp display quali-
ties to provide CAD developers and users
with increased utility and performance. The
workstation speeds development and exe-
cution of the complex, high density graphics
associated with mechanical and electrical
engineering, cartography, and other graph-
ics-oriented professions.

Advanced Display

The Tek 4125 employs a 19-inch color raster
display operating in a 60 Hz, noninterlaced
mode for flicker-free performance. An ad-
dressable pixel matrix of 1280 x 1024 en-
sures crisp, precise resolution of the finest
detail in graphics images.

A precision in-line gun CRT is employed for
maximum convergence stability. This is sup-
plemented by optional dynamic conver-

~gence correction that adjusts as the elec-

tron beam scans, providing convergence
accuracy of 0.3 mm over the entire display
area.

Segments and Local Picture Storage
Embedded in the firmware and microcode
of the 4125 are convenient commands for
segment editing, segment subroutines, and
pick operations that greatly reduce develop-
ment time and augment productivity.

Flexible leasing programs available
in the continental U.S.

ORDERING INFORMATION
4125 High Performance
2D Color Graphics Workstation

(Modular Configuration) $19,950

4125P High Performance

2D Color Graphics Workstation

(Pedestal Configuration) $19,950
OPTIONS

Option 01 — Extended Communications

Interface. +$1,000

Option 05 — IBM Coax I/F. +$1,995

Option 06 — Projector I/F. +$4,800

Option 2A — Additional 256 kbytes RAM

with ECC. +$2,500

Option 2B — Additional 512 kbytes RAM

with ECC. +$5,000

Option 3A — DMA Interface for DEC,

PDP-11 VAX Computers. +$4,600

Option 3B — 30 ft Cable for Option 3A

(must be ordered separately). +$250

Option 3C — RS422 I/F to 6130. +$1,500

Option 4K — Katakana Keyboard. +$175

Option 4M — Mouse. +$100

Option 10 — Three-Port Peripheral Interface. +$1,600
Option 19 — 4690 Series Color Copier

Interface. +$1,100
Option 22 — Additional 2-Bit Planes

Display Memory. +$3,000
Option 23 — Additional 4-Bit Planes

Display Memory. +$6,000
Option 31 — Autoconverged Display. +$2,000
Option 42 — Single Flexible Disk and

Controller. +$2,000
Option 43 — Dual Flexible Disk and

Controller. +$2,800
Option 45 — Mass Storage Interface. +$1,500
Option 46 — 8 MB Winchester Disk

(4125 modular configuration only). +$2,600

Option 47 — Dual 8 MB Winchester Disk

(4125 modular configuration only). +$4,100
4125 modular configuration includes display module and
keyboard; workstation table, display stand, and ergo-
nomic chair are all optionally available.
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HIGH PERFORMANCE 2D & 3D
COLOR GRAPHICS WORKSTATIONS

4128/4129

3D Color Graphics Workstations

3D Wireframe/Shaded Surface Color Graphics

3D Matrix Transforms

Rapid Data Communication—to 38.4 kbaud

The 4128 and 4129 are members of a new
family of compatible, high performance
computer graphics systems. Both include
the same 2D functionality of a 4125, but of-
fer varying levels of 3D performance. Avail-
able in modular configurations only, the
4128 and 4129 feature a new keyboard that
includes a numeric keypad and ports for a
joystick and mouse. Both the 4128 and 4129
have 3D wireframe capability built into their
firmware and microcode in addition to the
standard 4125 2D feature set.

An 80286/80287 processor set drives each
unit and provides rapid data communi-
cations—at rates up to 38.4 kbaud. Both
units come with 288 kbytes of RAM, ex-
pandable to 800 k. The 4128 offers 4-bit
planes and the 4129 is equipped with 8-bit
planes as standard. Both share a new, high-
resolution 1280 x 1024 in-line display with
dynamic convergence.

4129 Special Features. The 4129 also in-
cludes hardware enhancements for 3D
shaded surfaces. Two additional circuit
boards and a full 8-bit planes (standard)
provide the mechanical engineering design-
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er with all the necessary tools for local shad-
ing, hidden line removal and hidden surface
removal, and the manipulation of surface-
image 3D objects.

Sectioning. A useful feature of the 4129 is
the ability to section a 3D shaded object. An
object may be sliced with two “cuts” or sec-
tioning planes of user defined proportions.
These sectioning planes are in addition to
the six clipping planes used for viewing
operations.

Shading. The 4129 offers three different
methods of surface shading—constant, co-
sine, and Gouraud. The colors used to
shade a surface are defined in a contiguous
set of color map indices that represent a
range of intensities.

Flexible leasing programs available
in the continental U.S.

4128 3D Wireframe Color Graphics
Workstation
4129 3D Shaded Surfaces Color
Graphics Workstation

OPTIONS

Option 01 — Extended Communications
Interface.

Option 2A — Additional 256 kbytes RAM
with ECC.

Option 2B — Additional 512 kbytes RAM
with ECC.

Option 3A — DMA Interface for DEC,
PDP-11 VAX Computers.

Option 3B — 30 ft Cable for Option 3A
(must be ordered separately).

Option 4K — Katakana Keyboard.
Option 4M — Mouse.

Option 10 — Three-Port Peripheral Interface.

Option 19 — 4690 Series Color Copier
Interface.

Option 22 — Additional 2-Bit Planes
Display Memory.

Option 23 — Additional 4-Bit Planes
Display Memory.

Option 31 — Autoconverged Display.
Option 42 — Single Flexible Disk and
Controller.

Option 43 — Dual Flexible Disk and
Controller.

Option 45 — Mass Storage Interface.

Option 46 — 8 MB Winchester Disk
(4125 modular configuration only).

ORDERING INFORMATION

$25,000

$35,000

+$1,000
+$2,500
+$5,000
+$4,600

+$250
+$175
+$100
+$1,600

+$1,100
+$3,000

+$6,000
+$2,000

+$2,000

+$2,800
+$1,500

+$2,600
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LOCAL
PROGRAMMABILITY

Local Programmability

For 4120 Series Terminals

Powerful State-Of-The-Art Graphics Under
User-Written Software Control

Local Access to Graphics Manipulation
Capabilities

CP/M-86
ANSI FORTRAN 77

Core Graphics Package (PLOT 10 IGL)

Local Programmability Puts Graphics
Computer Power in the Hands of the User
The 4110B/410X Series Local Programmabil-
ity gives terminals independence from host
computers by equipping them with local in-
telligence and processing power. Local Pro-
grammability supplies the elements needed
to locally develop and run programs; to ac-
cess the graphics and alphanumeric fea-
tures resident in the 4110B Series and
410X firmware; and to control peripherals
connected to the terminal.

The package for 4110B Series terminals
consists of a disk-based CP/M-86 operating
system, FORTRAN-86 compiler, ASM-86 or
ASMB86 macro assembler; utility programs;
and a library of DTI (Direct Terminal Inter-
face) subroutines that enable the FORTRAN
programmer to exercise all 4100 Series ter-
minal features. All package components are
also available on the 4170 with
410X terminals. Optionally, a local version of
Tektronix' PLOT 10 IGL is available.

Increased Productivity Through Distrib-
uted Processing

Local Programmability gives the user the
flexibility to run programs locally or through
a host. By promoting more efficient use of
the host system, Local Programmability cuts
costly CPU time, frees the host to do the
kinds of processing it does best, and allows
the host to support more terminals. Many
CAD/CAM, data analysis and graphing ap-
plications can be written and run entirely
without host support.

Software Compatibility Across 4100 Line
User-developed software using the Direct
Terminal Interface is upward-compatible
from 410X to 4110B terminals if common ter-
minal firmware features are supported. This
compatibility allows easy portability of appli-
cations from low to high-end terminals with-
out loss of software investment.

With a local version of PLOT 10 IGL, existing
IGL-based host programs can be run locally
on 410X and 4110B terminals and easily
moved to other Tektronix terminals (such as
4010 or 4020 Series). The user can thus
choose where an application will run most
efficiently—on the host, the terminal or a
combination of the two.

Series-Wide Compatibility

Local Programmability runs on all 4110B Se-
ries terminals and on the 4170. The recom-
mended system configuration includes a
minimum of 256 kbytes of RAM. For pro-
gram development the terminal needs two
disk drives, although only one drive is need-
ed to run programs locally.

CHARACTERISTICS
GENERAL INFORMATION

Memory Requirements — 256 kbytes.
Equipment Requirements — 4110B Computer
Display Terminal or 4170 Local Graphics Process-
ing Unit supporting 410X Series Computer Dis-
play Terminals. Dual disk functionality provided
by any of the following: dual floppy disk drives,
floppy disk and Winchester drive. Requires at
least one floppy for 4110B's. 4170 has two floppy
disks standard. Program execution requires at
least a single disk drive and sufficient memory to
run the program.

ORDERING INFORMATION
4100P01 FORTRAN, CP/M-86 and
DTl (CP/M includes the Digital Re-
search ASM-86 Assembler
4100P02 Assemblers (Intel ASM86
and Digital Research ASM-86), CP/M-
86 and DTI

4100P11 Intel FORTRAN-86. Requires
4100P01 or 4100P02
4100P12 Intel ASMS86.
4100P01 or 4100P02

$1,000

$1,000

$500
Requires
$500

Tektronix offers user training on Local
Programmability. For further information
contact the Customer Training Registrar
at (503) 685-3808 or your nearest Tek-
tronix sales office.

OEM terms available on this product.
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GRAPHICS
SOFTWARE

TE

PLOT 10 GKS

PLOT 10 Graphics Software

For 4100 and 4110/4120 Series Terminals

Tektronix has been setting graphics stan-
dards for over a decade. Our new products
reflect the implementation of the evolving in-
ternational standards and the concepts that
underlie those standards—software porta-
bility and device independence. The goal is
to protect your software investment and
provide a hardware growth path, and Tek
software is designed to meet your changing
needs.

Tektronix offers PLOT 10 products to make
that goal a reality. PLOT 10 software takes
advantage of the graphic capabilities of the
4010, 4100, and 4110/20 Series computer
display terminals together with our color
copiers.

PLOT 10 includes applications software as
well as powerful tools to build applications
to suit your specific needs.

Software Support

When you buy Tektronix software, you are
also investing in the people and services be-
hind the product. A Software Update Agree-
ment provides current releases of Tek li-
censed software products, updates to the
documentation, along with additional infor-
mation on applications and enhancements.
The TAS (Technical Assistance Services)
are designed to supplement your own re-
sources and to provide training as well as
short-term consulting during your software
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implementation. These combined programs
help you get maximum benefit from your
Tektronix software products.

Peripheral Support for
Device-Independent Graphics

PLOT 10 products are packaged with de-
vice drivers for graphics hardware products.
Applications can be written without concern
for the physical attributes of a device be-
cause the specifics reside in these device-
dependent software modules. Many non-
Tektronix products are advertising PLOT 10
compatibility; a special driver may not even
be needed. PLOT 10 GKS includes drivers
for Tektronix terminals, plotters and digitiz-
ing tablets as well as selected DEC and IBM
graphics terminals. In addition, a device
driver model and its documentation are pro-
vided offering the professional programmer
a tool to develop drivers for non-Tek de-
vices. PLOT 10 IGL also includes a full com-
plement of device drivers to support the en-
tire 4100 and 4110/4120 lines, and selected
DEC and IBM graphic terminals.

Software Portability

Portability has always been the ultimate
goal of the graphics standards efforts. Now
it is not only possible to transport applica-
tions to a variety of host computers, but it is
also possible to move applications to
workstations using local programmability.
Implementations of PLOT 10 TCS (the Ter-
minal Control System that provides the ba-
sic graphics building blocks) and PLOT 10
IGL are available locally on 4100 series units.
Options add advanced capabilities to the lo-
cal version of IGL including line smoothing

and 3-D graphics routines providing the
power of mainframes computer graphics
with the benefits of local programmability.
An important feature of local programmabili-
ty means enhanced interactivity at local pro-
cessor speed rather than data communica-
tion line rates.

Existing applications on the host can be
downloaded and run locally, thereby increas-
ing interactivity and saving storage costs.

Product overviews and specification data fol-
lows. We invite you to ask your local Tektronix
Sales Engineer for a demonstration.

PLOT 10 APPLICATIONS SOFTWARE
PLOT 10 application software has been built
to take full advantage of the powerful fea-
tures included in the 4100 and 4110/20
terminals.

PLOT 10 TekniCAD

(Computer-Aided Drafting)

PLOT 10 TekniCAD is a complete computer-
aided drafting system for producing and
maintaining design documentation. It is an
interactive system that enables you to con-
struct geometry, create and store special-
ized symbols, and annotate and dimension
drawings quickly, simply, and accurately.

TekniCAD performs standard drafting func-
tions through a highly responsive user inter-
face. This allows drafters, engineers, scien-
tists and technical illustrators to create high
quality drawings without extensive training
or knowledge of complex command
languages.

TekniCAD adheres to both ANSI Y14 and
ISO drafting standards, and is still flexible
enough to be easily adapted to individual-
ized drafting standards.

Tektronix PLOT 10 CADDPORT, a related
product, provides a link between TekniCAD
and computer-aided design packages of
other vendors. This allows TekniCAD to
function as the drafting component of a
complete CAD/CAM system.

PLOT 10 TekniCAP

(Computer-Aided Presentations)

PLOT 10 TekniCAP is designed especially
for the production of high-quality graphics
for business and technical presentations.
TekniCAP makes it easy to show the results
of data analysis programs, to prepare over-
heads and 35 mm slides, and to create illus-
trations and designs for color graphics
applications.

The TekniCAP package includes a data
graphing module that lets you create line
graphs, bar graphs, and pie graphs, either
from data entered at the keyboard or from
an existing data file. But TekniCAP is much
more than a graphing package. It includes
eight separate modules, each designed for
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PLOT 10 TekniCAD

a specific purpose. These modules help you
design formatted lists with bulleted or num-
bered items, create standard data graphs,
place multiple graphs or pictures on a single
display, and even schedule a series of dis-
plays for automatic output to a color hard
copy device. And the menu system and de-
faults built into all TekniCAP modules make
it easy to learn and to use.

Color is a major part of presentation graph-
ics, and TekniCAP makes it easy to select
just the colors you want. There are 16 pal-
ettes defined and optimized for various
hardware configurations and requirements.
Or you can define your own colors, using
any color from the terminal’'s color palette.

Since TekniCAP was designed specifically
for Tektronix equipment, it takes full advan-
tage of terminal features and hardware
compatibility. TekniCAP runs on Tektronix
CP/M-86 based products (the 4170 Local
Graphics Processing Unit and 4110/4120
Series terminals) as well as the 6130
Workstations. It is also fully supported by
the 4690 Series color hard copy units.

PLOT 10 STANDARD TOOLS
PLOT 10 consists of five software pack-
ages, each optimized for different graphics
applications: Graphical Kernel System, Inter-
active Graphics Library, Terminal Control
System, Software Terminal Interface, and
Graphic Display Interface.

PLOT 10 Graphical Kernal System (GKS)
PLOT 10 GKS is a FORTRAN '77 subroutine
library conforming to the GKS International
Standard I1SO/IS 7942, Level 2B and
ANSI/ANS X3.124 1985. PLOT 10 GKS ex-
tensively supports the engineering and

scientific workstation environment for a vari-
ety of technical data analysis and
CAD/CAM applications. Capabilities include
2D graphics, color control, workstation con-
trol, text manipulation and fonts, segments,
and separate window-viewport control of in-
terconnected devices. Full implementations
exist for DEC and IBM environments.

PLOT 10 Interactive

Graphics Library (IGL)

PLOT 10 IGL is a library of FORTRAN '77
subroutines based on the SIGGRAPH Core
proposal, designed for use in the develop-
ment of application programs requiring 2D
and 3D graphics output. The approach used
is independent of display technology and
provides full control of color displays, line
smoothing and contouring algorithms, and
high-resolution graphics text fonts. Both
simple and intelligent terminals are support-
ed, including emulation of many features for
device independence as well as model
input/output routines.

PLOT 10 Terminal Control System (TCS)
PLOT 10 TCS is a FORTRAN '66 subroutine
library designed to aid the graphics applica-
tion programmer. The system is designed
specifically for the Tektronix 4010 Series ter-
minals and the 4105 terminal. TCS modules
include graphing routines, software charac-
ter fonts, and graphics tablet support. TCS
also provides preview routines for CalComp
plotters, enabling on-line, high-speed pre-
viewing of plots for large-bed mechanical
plotters.

MAIN MENU

PLOT 10 Software

Terminal Interface (STI)

PLOT 10 STl is a FORTRAN '77 subroutine
library for device driver development de-
signed for the Tektronix 4100, 4110, and
4120 Series terminals. Working at a low level
and directly accessing terminal firmware
features, STl is intended to be used by ex-
perienced graphics applications program-
mers and system programmers. Written in
ANSI FORTRAN '77 source code, STI in-
cludes sample input/output routines for
DEC VAX and IBM hosts, and for Tektronix
6130 Workstations.

PLOT 10 Graphic Display Interface (GDI)
PLOT 10 GDI is a FORTRAN '77 program
which allows graphics applications devel-
oped with IBM GDDM to display on
Tektronix coax terminals. This is accom-
plished by translating GDF (Graphics Data
Format) file primitives produced by GDDM
into Tektronix 4100 display format. Existing
GDDM applications, such as the Interactive
Chart Utility, are easily displayed on
Tektronix coax devices. This allows the user
to enjoy the high performance and
interactivity of the Tektronix terminals with-
out sacrificing the ability to use existing
GDDM applications.

ORDERING INFORMATION

Please contact your local sales engineer.
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TEK ARTIFICIAL INTELLIGENCE

SYSTEM

4400
SERIES

Artificial Intelligence:

A New Productivity Tool

Building on the 4404 Al System, Tek now
broadens its Al family to include the 4405
with increased processing power and the
4406 with its high speed 16 MHz Motorola
68020 32-bit microprocessor and 68881 co-
processor. The Tek Al family offers a power-
ful range of capabilities for application de-
velopers, researchers, software engineers,
and computer scientists at prices well be-
low the industry norm.

The 4400's advanced languages make it an
excellent exploratory programming and soft-
ware prototyping tool.

All of the major Al lanaguages in use today
are represented on the 4400 including Tek
Common LISP, Smalltalk-80, MProlog and
Franz LISP. This offers Al researchers and
developers a clear choice of programming
environments—all accessible from a single
desktop device, all fully compatible with the
entire 4400 Series Artificial Intelligence
Systems.

A quick review of the specifications (see
box) clearly shows the preformance of the
new 4406 and 4405 is comparable to sys-
tems that cost significantly more. AIM ex-
pects these new Al systems, based on
optimized architecture and powerful, low-
cost, general-purpose components, to cap-
ture a major portion of emerging Al market
because of their outstanding price/per-
formance.
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4400 SERIES SELECTION GUIDE

4404 4405 4406
Architecture 68010 @ 10 MHz 68020 @ 16 MHz 68020 @ 16 MHz
Floating point 68881 Floating point 68881 Floating point
accelerator CO-processor CO-processor
Display
Size 13 inch monochrome 13 inch monochrome 19 inch monochrome
Viewable Points 640 x 480 640 x 480 1280 x 1024
Addressable 1024 x 1024 1024 x 1024 1024 x 1024
Points
Input Devices Joydisk, mouse Joydisk, mouse Joydisk, mouse
Software

Operating System

UNIX-like OS with 8 MB
Virtual memory address
space

UNIX-like OS with 32 MB
Virtual memory address
space

UNIX-like OS with 32 MB
Virtual memory address
space

Languages
Standard Smalitalk-80 Smalltalk-80 Smalltalk-80
Optional Tek Common LISP Tek Common LISP Tek Common LISP
Franz LISP Franz LISP Franz LISP
MProlog MProlog MProlog
Memory
Standard 1 MB dynamic RAM 1 MB dynamic RAM 2 MB dynamic RAM
Optional Additional 3 MB Additional 4 MB Additional 4 MB
Communications
Standard RS-232C RS-232C RS-232C
Centronics parallel Centronics parallel Centronics parallel
ScCsi SCsI SCSI
ANSI X3.64 emulation ANSI X3.64 emulation ANSI X3.64 emulation
Optional |EEE Ethernet |EEE Ethernet |EEE Ethernet
Mass Storage
Standard 45 MB hard disk 45 MB hard disk 90 MB hard disk
51/s inch, 320 KB flexible (1) 514 inch, 320 KB flexible (1) 54 inch, 320 KB flexible (1)
Optional 90 MB hard disk & 90 MB hard disk & 90 MB hard disk &

streaming tape drive

streaming tape drive

streaming tape drive

Prices Begin At

$11,950

$14,950

$23,950
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ARTIFICIAL
INTELLIGENCE SYSTEMS

Artificial Intelligence
Systems

Smalitalk-80 Programming Environment

32-Bit CPU

Floating Point Co-Processor

Large Dynamic RAM

Muiti-Tasking, Hierarchical File System

C Compiler with Std. I/O Library

Several Programming Language Options

Large Hard Disk, Floppy

High Resolution Display

Virtual Memory Operating System

Three-Button Mouse

Low Profile Detached Keyboard; 14-Key Nu-
meric Keypad; Four Special, Eight Dedicated
Programmable Function Keys; N Key Roll-
over and Joydisk

Programmable Sound Generator

Crystal-Controlled Clock/Calendar with Bat-
tery Backup

ROM/EPROM Expansion Sockets

4404 Al System

The Tektronix 4404 Artificial Intelligence Sys-
tem provides a powerful, highly interactive
environment for Al research and develop-
ment. A low-cost desktop system, the 4404
sets a new price/performance standard for
Al applications such as expert systems, nat-
ural languages, vision systems, theorem
proving, intelligent robotics and automatic
programming.

The 4404 comes standard with a high-speed,
proprietary implementation of Smalltalk-80, an
extensible, object-oriented language which
supports rapid prototyping and exploratory
programming. Smalltalk-80, in conjunction
with the 4404 display capabilities, offers the
most sophisticated user interface available for
Al program development.

A bit-mapped graphics display with mouse
input is closely coupled to the processor for
a state-of-the-art user-interface. The 13-inch
monochrome display has a 640 x 480 pixel
resolution and operates at 60 Hz, noninter-
laced. It functions as a window into a 1024 x
1024 bit-map memory with smooth panning
whenever the cursor reaches a physical dis-
play edge. The bit-mapped display facili-
tates advanced concepts such as overlap-
ping windows, “pop-up” menus and pointing
with the mouse. Graphics performance
makes screen animation possible. The full
keyboard provides programmable function
keys and a joydisk.

NEW 4405 Al System

The Tektronix 4405 Artificial Intelligence Sys-
tem joins the Tek 4404 and 4406 to offer a
complete family of Al application develop-
ment toools and delivery systems. The Tek
4405 offers a complete, state-of-the-art, per-
sonal Al development system that rivals
units costing much more.

Delivering significantly more processing
power than the 4404, the 4405 is ideally suit-
ed for larger Al efforts. It provides all the
software and hardware capabilities needed
for developing major artificial intelligence
programs.

As with the 4404, the Smalltalk-80 program-
ming environment is included standard with
the 4405. This exploratory programming tool
offers a highly integrated, object-oriented
user interface and is ideal for quick proto-
typing of complex images. It includes text
and graphics editors, incremental compiler,
debugging tools and multiple-window man-
agement capabilities.

NEW 4406 Al System

The Tektronix 4406 Artificial Intelligence Sys-
tem is the highest performance member in
the compatible 4400 Series Al Systems. The
4406 has the power and memory to handle
even the most complex Al programs with
speed and efficiency. The system includes
a 32 Mbyte virtual memory address space, a
full 2 Mbytes of dynamic RAM (expandable
to 6 Mbytes) and a 90 Mbyte hard disk. The
optional 4944 Mass Storage Unit further en-
hances 4406 performance by providing in-
cremental 90 Mbyte hard disk backup.

The 4406 inherits the innovative design and
advanced manufacturing techniques pio-
neered by the 4404. Employing VLSI archi-
tecture and 32-bit data paths, the 4406 is
nearly twice as powerful as the 4404. It is
equally appropriate for Al research, applica-
tion development, or as a cost effective de-
livery system.

Al Programming Environments

The 4406 supports all of the popular Al pro-
gramming languages in use today. Small-
talk-80, Tek Common LISP, MProlog, and
Franz LISP all run on the 4406. Programs de-
veloped on the Tektronix 4404 and 4405 are
upwardly compatible with the 4406.
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TEK ABIIFICIAL INTELLIGENCE

SYSTEM

4400
SERIES

CHARACTERISTICS

DISPLAY
Size — 330 mm (13in); [482.6 mm (19 in) 4406
only].
Viewing Area — 241 mm x 178 mm (9.5in x 7 in);
[356 mm x 267 mm (14.0in x 10.5in) 4406 only].

MEMORY
CPU — Motorola 68020 (68010, 4404 only).

Floating Point Co-Processor — Motorola
68881 (National 32081 Semiconductor on 4404).

Dynamic RAM — 1 Mbyte (2 Mbyte, 4406 only).
Terminal Emulation — ANS| X3.64; 80 charac-
ters x 32 lines.

BIT-MAP RESOLUTION
Viewable Points — 640 x 480 (1280 x 1024,
4406 only).
Addressable Points —
(1280 x 1024, 4406 only).
Max Baud Rate — 9600 baud.
Flexible Disk Capacity — 320 kB.
Hard Disk Capacity —
4404: 45.0 MB.
4405: 45.0 MB.
4406: 90.0 MB.
Communications Interfaces — SCSI|, RS-232C,
Hard Copy.

1024 x 1024

AC POWER
Line Voltage Ranges — 87V ac to 128V ac,
174 V ac to 250 V ac.

Line Frequency — 48 Hz to 66 Hz.
Operating Power — < 200 W

PHYSICAL CHARACTERISTICS
4400 CPU MODULES

Mass Storage
4404, 4405 4406 (AN)

Dimensions| mm in mm in mm in
Width 419 16.5 | 563.7 | 21.8 |368.3 | 14.50
Height 353 139 (4293 | 16.9 |1276 5.03
Depth 495 19.5 | 566.4 | 22.3 |433.1 | 17.05
Weight kg Ib kg Ib kg Ib
Net 200 | 440 | 318 70.0 6.35| 14.0

ORDERING INFORMATION

4404 Artificial Intelligence System $11,950
4405 Artificial Intelligence System $14,950
4406 Artificial Intelligence System $23,950
HARDWARE OPTIONS
Option 01 — 1 MB additional memory
(4404 only). +$1,750
Option 02 — 2 MB additional memory
(4405, 4406 only). +$3,500
Option 03 — 3 MB additional memory
(4404 only). +$5,250
Option 04 — 4 MB additional memory
(4405, 4406 only). +$7,000
Option 10 — Ethernet Interface. +$2,000
Option 21 — 90 MB Hard Disk +$2,500

INTERNATIONAL POWER PLUG OPTIONS
Option A1 — Universal Euro 220 V/16 A, 50 Hz.
Option A2 — UK 240 V/13 A, 50 Hz.

Option A3 — Australian 240 V/10 A, 50 Hz.
Option A4 — North American 240 V/15 A, 60 Hz.
Option A5 — Switzerland 230 V/6 A, 50 Hz.

SOFTWARE OPTIONS
4400P30 — Franz LISP Programming
Language $3,000
Option 04 — (4404 only). NC
Option 05 — (4405 only). NC
Option 06 — (4406 only). NC
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4400P31 — MProlog Programming Language  $4,000
Option 04 — (4404 only). NC

Option 05 — (4405 only). NC
Option 06 — (4406 only). NC
4400P32 — EMACS Editor $500
Option 04 — (4404 only). NC
Option 05 — (4405 only). NC
Option 06 — (4406 only). NC
4400P33 — Tek Common LISP Programming

Language $6,000
Option 04 — (4404 only). NC
Option 05 — (4405 only). NC
Option 06 — (4406 only). NC

Smalltalk-80

Extensible, Object-Oriented Programming

Bit-Mapped Graphics User Interface

Designed for Exploratory Programming

Smalltalk combines an object-oriented pro-
gramming language with the most ad-
vanced user-interface available. Pioneered
at Xerox PARC, Smalltalk permits explor-
atory programming through rapid
prototyping and experimentation. Smalltalk
provides an interactive approach to solving
complex problems.

High Performance Implementation
Tektronix’ method of implementing Small-
talk-80 combined with the powerful hard-
ware architecture of the 440 Series, pro-
vides graphic response fast enough to sup-
port screen animation under direct control
of Smalltalk.

Smalltalk satisfies the needs of program-
mers in the Al field. It is ideal for Artificial
Intelligence research and development.
Smalltalk can be extended by defining new
instances of an object class (each with its
own internal state) or by defining an entirely
new object class with a distinct set of rules
and default behavior. The class structure of
Smalltalk provides both multiple inheritance
and hierarchical inheritance mechanisms.
Over 200 predefined classes support the
data and control abstractions most com-
monly used in Al applications development.

Original Windowing System

Bit-mapped graphics and window manage-
ment were originally developed for
Smalltalk. The Smalltalk “Model-View-Con-
troller” window-based manager supports
the creation of new window-based applica-
tions. Multiple processes are supported with
a virtually unlimited number of overlapping
windows.

Smalltalk supports primitive graphic func-
tions such as scaling, translation, rotation,
logical combination of pixels and text
attribute modification through its integral
“BitBIt" operator.

Virtually any activity—text editing, file ma-
nipulation, compilation, execution, de-
bugging—can be performed at any time, re-

gardless of the current state. The user sim-
ply “opens” another window and proceeds
with the new operation. Smalltalk allows im-
mediate access to any of its subsystems,
whether user-defined or predefined, for in-
spection or modification.

MPROLOG"

Configured for 4400 Series Al Systems

Interactive Development Support

Modular Development Capability

MProlog, as implemented on the 4400 Se-
ries, is a unique language that allows pro-
grammers to solve problems by specifying
what answers are needed rather than de-
scribing a detailed solution procedure.
MProlog is non-procedural, based entirely
on logical relationships or rules, among an
assortment of facts.

MProlog operates on the principle of “con-
trolled deduction.” The programmer creates
a network of facts and rules that describe
the known relationships between the
elements of a problem. Once the logical
network is defined, MProlog makes logical
inferences from the relationships when que-
ried by the programmer. These characteris-
tics make MProlog ideal for many Al applica-
tions including expert systems, natural
language processing, data base query lan-
guages and automatic programming systems.

Performance for Complex Problems
MProlog makes complex problems easier to
solve and reduces program development
time. The inherent efficiency of MProlog is
enhanced by the power of the 4400 Series
hardware. The MProlog system is an ideal
vehicle for both software development and
end-user Al applications. PROLOG is one of
the acknowledged languages in artificial in-
telligence technology. Now, Tektronix adds
the programmer productivity and applica-
tion development tools needed to move Al
into the marketplace.

ORDERING INFORMATION
4400P31 MPROLOG Programming

Language $4,000
OPTIONS

Option 04 — 4404 Version. NC

Option 05 — 4405 Version. NC

Option 06 — 4406 Version. NC




4400
SERIES

TEK

ARTIFICIAL INTELLIGENCE
SYSTEMS

TEK' Common LISP

A Full Common LISP Implementation

Optimized for 4400 Systems

Rapid Prototyping of Al Concepts

Run-Time Compiler for Optimized Machine
Code

Tek Common LISP has been specifically op-
timized and enhanced for performance on
the Tektronix 4400 Series. It provides Al re-
searchers and software developers with a
personal LISP programming environment
previously available only on dedicated LISP
machines.

Common LISP was conceived by a large
committee of academicians and Al research-
ers as a language that would incorporate 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 artifi-
cial intelligence experts to be a new indus-
try standard for Al programming environ-
ments. This consensus is reflected in the
general parameters established for the
language:

COMMONALITY: Common LISP focuses
the features of several different implemen-
tations of LISP into a common dialect.

PORTABILITY: Applications written in
Common LISP are easily ported to any Com-
mon 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
Include:

A powerful optimizing compiler with built-in
debugging features; lexically scoped inter-
preter and compiler; full featured package
system for symbol name differentiation; rich
collection of numerical primitives and built-in
functions; built-in garbage collector and dy-
namic storage management; complete im-
plementation of arrays, vectors and strings;

flexible interactive user interface; flexible
debugging aids; powerful facilities for struc-
tures and macros; lexical closures; user-ex-
tensible data type facility; and built-in user-
extensible data type facility; and built-in
user-extensible parser and hash-table
facility.

The rich set of primitives available in Com-
mon LISP makes the language an appropri-
ate candidate for expert systems, natural
language interfaces, and all types of sym-
bolic programming. Tek Common LISP goes
beyond the specifications of the language
to provide on-line documentation; a user-de-
finable error handler; powerful and robust
foreign function interfaces to C and FOR-
TRAN programs and a built-in Flavors sys-
tem for object-oriented programming.

ORDERING INFORMATION
4400P33 Tek Common LISP Programming

Language $6,000
OPTIONS

Option 04 — (4404 only) NC

Option 05 — (4405 only) NC

Option 06 — (4406 only) NC

Customer Software Services

Tek Common LISP includes a one-year soft-
ware update service which can be renewed
annually.

FRANZ LISP

Configured for 4400 Al Systems

Full-Featured Development Language

Optimizing Compiler Generates 4400 Series
Machine Code

A commercial derivative of the MacLISP lan-
guage from MIT, FRANZ LISP is the long-
time favorite for Al programming because of
its uniqueness as a high-level machine lan-
guage for symbolic processing. Many natu-
ral languages and expert systems have
been built using the recursive programming
facilities of LISP. Traditionally, LISP has re-
sided only on expensive mainframe comput-
ers. Now, Franz LISP is available on the
4400 Series Artificial Inteligence Systems.

A Powerful Al Programming Environment
4400 Series LISP is a programming environ-
ment that includes many tools to enhance
research and development. Besides the
popular language primitives, functions and
data types, LISP contains a powerful macro
facility, and allows programs written in other
languages to be called. The system sup-
ports separately compiled functions, UNIX-
like file accessing, and I/O redirection.

Franz LISP supports a wide variety of data
types, arithmetic and mapping functions.

The language provides dynamic storage al-
location and garbage collection. It provides
operators for creation, accessing, and ma-
nipulation of data types, data type determi-
nation, and structure comparison. Users
may create their own data types out of vec-
tors and specify how standard system func-
tions, like print, should handle them.

Franz LISP provides simple arithmetic func-
tions, arithmetic predicates, trigonometric
functions, “bignum” functions and a host of
conversion and special purpose arithmetic
functions. It includes a set of operators to
allow dynamic error indication and recovery,
with nonstandard control flows, through
the powerful catch, throw and errset
functions.

Franz LISP in the 4404 environment provides
many functions for communicating with 1/O
devices, including I/O redirection to and
from files. It supports UNIX-like disk file op-
erations such as direct file access with the
fseek function, allowing reading or writing
at random locations within a file.

Many system functions allow interaction
with internal components of LISP and the
operating system. These include new pro-
cess generation from within a program with
the process and signal functions.

ORDERING INFORMATION
4400P30 FRANZ LISP Programming

Language $3,000
OPTIONS

Option 02 — 5" Floppy Media NC

Option 04 — (4404 only). NC

Option 05 — (4405 only). NC

Option 06 — (4406 only). NC
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GRAPHIC INPUT
WORKSTATION

TEK

PERIPHERALS

499 1 S 1 Graphic Input Workstation

A Complete Graphic Input Solution

Offers up to Ten-Fold Productivity Increase
over Manual Digitizing or On-Screen
Redesign

Transfers Data from Hard-Copy Documents
into CAD Systems

Automatic Scanning and Vectorizing
of Documents

Interactive Software Produces
Graphics Entities

The Tektronix 4991S1 quickly and accurately
transforms existing documents into a useful
data base for CAD systems. It supports many
applications in mechanical engineering, archi-
tecture, mapping, and electrical engineering.

The 4991S1 supplies useful data with mini-
mum impact on host CAD system resources.
The 499151 interfaces directly to three lead-
ing CAD systems: ComputerVision, CADAM,
and TekniCAD. The direct interface ensures
rapid, accurate data transfer. Because scan-
ning and structuring processes are performed
locally, CAD system resources are not tied up
with time consuming input tasks.

The interactive Graphic Structuring Software
gives the user maximum flexibility and control
in preparing the most usable data base for
any given application. The structuring soft-
ware supports a variety of entities (e.g., lines,
arcs, text, symbols), standard attributes (e.g.,
line width, line style), and user-definable
attributes.

A straightforward user interface simplifies
scanning and structuring by allowing the op-
erator to control most functions from on-
screen menus, using the graphics tablet and
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stylus. A clear, accurate, and complete docu-
mentation package, including an on-line tutori-
al, makes the workstation surprisingly easy to
learn and use.

CHARACTERISTICS
(4991 SYSTEM)

SYSTEM POWER REQUIREMENTS
Total Power Consumption — 1381 Watts.
5991 275 W. 4991WS Electronics Module:

72 W. 4991WS Display Module: 230 W. 4957:

Llne Voltgge Ranges — 87 Vac-128V ac or
174 V ac-250 V ac.

Line Frequency — 50Hz or 60 Hz nominal
(£2Hz).

node data, interconnect data, combined data.
User-selectable output data files: polylines, short
vectors, and filled areas.

CHARACTERISTICS (4991WS)
Data Transmission — RS-232C, 19.2 kbaud.
Memory — 2.0 Mbytes RAM with ECC;
20 Mbytes internal hard disk.
Display — 483 mm (19in) diagonal color raster,
60 Hz, noninterlaced.
Graphics — 1024 x 1280 pixels.

CHARACTERISTICS
(GRAPHIC STRUCTURING SOFTWARE)
Functional Structuring Capabilities
Graphics Entities Supported — Lines, poly-
lines, arcs, circles, text, symbols, ellipses, arrows,
dimensions, splines.
Attributes Supported — Layer number, pen
number, color, line width, line style, text font,
character slant, arrow style, user-definable
attributes.
Transformation Operations — N-point align-
ment, snap-to-grid.
Viewing Capabilities — Zoom, pan, previous
view, original view, nodes.
Local Calculations — Position, distance, user-
defined units.
Host Control and Interfacing — KERMIT-type
communications protocol.

PERFORMANCE
Capacity — 98,000 nodes (larger drawings are
managed by structuring smaller sections of the
original file).
CHARACTERISTICS
(HOST INTERFACING SOFTWARE)
Data Communications — KERMIT-type
protocol.
Data Conversion — 4991S1 to IBM CADAM
Version 19.2.4 or later (MVS/TSO and CM/VMS).
499181 to Computervision CADDS 4X. 4991S1 to
Tektronix PLOT 10 Computer-Aided Drafting (Tek-
niCAD) Version 7.3 or later.
Data Checking — Unrecognized or illegal host
system commands or data reported on the 4125
display for immediate correction.
Configuration — Host-system resident.
Language — FORTRAN IV (license required).
PHYSICAL CHARACTERISTICS
Media — Nine-track magnetic tape (1600 bpi).
Format — Block 80 x 10, standard label EBCDIC
and unlabeled ASCI.

ORDERING INFORMATION
499151 Graphic Input Workstation 150,000

PHYSICAL CHARACTERISTICS
4991 4991WS w/Display
& Table
Di i mm in mm in
Width 1219 48.0 1505 59.3
Height 1283 50.5 1118 44.0
Depth 787 31.0 914 36.0
Weight kg Ib kg Ib
Net 150.0 330.0 152.1 335.0
Shipping 225.0 495.0 258.1 546.0
PERFORMANCE

Scanning Technology — Precision drum scan-
ner; halogen lamp illumination and Charge Cou-
pled Device Array detector.

Maximum Scan Area — 885mm x 1200 mm
(34.8in x 47.2in).

Resolution — 12 samples/mm (304.8 samples/in).
Typical Media — Black graphite lead or black
ink on vellum; black plastic lead or black ink on
drafting film; photographic line art; bluelines.
Minimum Line Detected — (with contrast
>0.5) 0.254 mm (0.010 in).

Programmable Features — User-definable
scan area; dot and void removal; edge smooth-
ing, line fitting accuracy; digitizing threshold; doc-
ument rotation; mirror image.

Output Capabilities — Hardware: RS-232C,
19.2 kbaud. Protocol: KERMIT-type communica-
tions protocol. Modes: Freeman code data, poly-

Flexible leasing programs available
in the continental U.S.

des: 4991WS (4125 Color Graphics Workstatnon)
4100P 01 wnth Option 01 and Option 11: CP/M-86 +DTI:
4100H 01 Workstation table; 4957 Graphics tablet; 4991
Auto Vectorizer; 4991P 01 Graphic structuring software.

OPTIONS
Option 01 — 4991P02, CADAM HIS. +12,000
Option 02 — 4991P03, ComputerVision HIS. +12,000
Option 05 — Add Option 05 to 4991WS. +12,195

INTERNATIONAL POWER PLUG OPTIONS
Option A1 — Universal Euro 220 V/16 A, 50 Hz.
Option A2 — UK 240 V/13 A, 50 Hz.

Option A3 — Australian 240 V/10 A, 50 Hz.
Option A5 — Switzerland 220 V/10 A, 50 Hz.

WARRANTY-PLUS SERVICE PLAN
SEE PAGE 457
N1 — Service Plan + 9 Months Service. +$4,450
N3 — OEM Service Plan + 12 Months Service. +$5,930

Initially available within the U.S. only. Contact your nearest
sales office for availability in your area.

OEM terms available on this product.
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The 4691, 4692 and 4695 Color Graphics Copiers offer high-quality transparency and plain paper copies.

A Family of Copiers
The 4690 Family of color graphics copiers
consists of the 4695 high quality, personal col-
or copier; the 4692 very high quality A-size
color copier and the 4691 very high quality A
and B size color copier.

The 4695 provides unprecedented image
quality in its price range.

Where higher speeds, automatic media han-
dling and standard A/A4 size output are re-
quired, the 4692 will be the preferred solution.
Multiplexing lowers the cost per user.

Specially matched paper, transparency film
and ink result in 4692 copies of the brightest,
most highly saturated colors available outside
of color photography. Business graphics, sci-
entific data, maps or mechanical drawings
may be copied from the terminal screen in
rich, true colors.

For complex images such as geometric mod-
els or maps, the B-size copies of the 4691
provide the detail needed.

For full resolution graphics images, you will
find the 4510A hardware rasterizer from
Tektronix an invaluable companion to a
Tektronix 4691, 4692 or 4695 Color Graphics
Copier. Connecting the 4510A Color Graphics
Rasterizer between a host or terminal and any
of Tek's color copiers, you can copy a draw-
ing, map, or graph at the full resolution of the
copier in 256 solid and halftoned colors out of
a palette of over 132,000.

COLOR COPIER/RASTERIZER SELECTION GUIDE

4691 4692 4695 4510A
Copier Copier Copier Rasterizer
Addressability
Fixed Horiz/Vert 6 dots/mm 6 dots/mm 4 dots/mm
(150 dots/in) (150 dots/in) (120 dots/in) 32 bit
Variable Preview Horiz/Vert 128 to 158 dots/in
Copy Time 2.0 min to 3.5 min 1.0 min to 3.0 min 2 min to 3.5 min (4105) 2 min
3 min to 5.25 min (4691, 4692)
4106/7/9
6 min to 8.5 min (4113) 3 min to 5 min
8.5 min to 17.5 min (4695)
(4115B)
Printing Speed - - 20 characters/s -
Character Set - - Full ASCIIl -
Printing Matrix - - 12 x 16 dot matrix -
Page and Image Format
B Yes Yes
A Yes Yes Yes Yes
A3 Optional Yes
A4 Yes Optional Yes Yes
Portrait
Format Selectable Yes Yes Yes Yes
Colors 8 216 colors/shades 8 274,625 selectable*
Media
Paper Sheet Yes Yes Yes -
Overhead Transparencies Yes Yes Yes -
Paper Roll - - Yes -
Interface 8-Bit Parallel 8-Bit Parallel 8-Bit Parallel RS-232 in, 8-bit
8-Bit Parallel
Data Rate Up to 400 kbytes Up to 400 kbytes 75 to 19,200 baud
4104/5/A Yes Yes Yes -
4113/15B Yes Yes Yes Yes
4125/8/9 Yes Yes Yes Yes
4510A Yes Yes Yes Yes
4691 - - - Yes
4692 - - - Yes
4695 - - - Yes
Dimensions mm in mm in mm in mm in
Width 608 239 610 24.0 500 19.7 406 16.0
Height 346 135 216 8.5 151 59 135 53
Depth 821 32.3 610 24.0 336 132 478 18.8
Weight kg Ib kg Ib kg ] kg Ib
Net 60 132.0 32 70.0 11.0 242 7.0 15.5
Page 77 76 77 76
Prices Begin At $10,950 $7,995 $1,595 $4,495

* 256 printable per image.
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COLOR
GRAPHICS COPIER

TEK

A

4692 Color Graphics Copier

Superior Image Quality and Excellent Color
Saturation

Unique Ink Transient Suppressor for Reliable
Operation

Adjustable for A and A4 Size

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 Tek 4692 Color Graphics Copier
Offers High-Quality A and A-4 Size Col-
or Copying from 4100, 4110 and 4120
Series Color Display Terminals or Host
System. Both Connections Can be En-
hanced with the Tek 4510 Color Graph-
ics Rasterizer.

The 4692 represents a new standard in col-
or ink-jet reliability. The high performance
drop-on-demand air flow technology pro-
vides addressability of up to 1536 by 1152
dots in an A-size image. Specially matched
paper and transparency media and inks
provide highly saturated colors (including
vivid black due to a separate black ink
supply.)

Each ink-jet head is backed by a unique Ink
Transient Suppressor (patent pending) that
effectively prevents the ink clogs and bub-
bles associated with some ink-jet printers.
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CHARACTERISTICS
Addressability — Fixed Mode Vertical and Hori-
zontal: 6 dots/mm (154 dots/in). Variable “pre-
view" mode vertical and horizontal 128 dots/in to
158 dots/in.

Copy Time — One minute to three minutes (de-
pending on image format, addressability mode,
and the signal source).

Page and Image Format — A and A4 output
sizes. Landscape and portrait format selectable
under program control.

Image Sizes — Variable depending on orienta-
tion and image source (for A-size output; A4-size
output slighty smaller to maintain adequate
margins).

Color — 216 on-board colors and shades.
Media Types — Paper sheet, overhead
transparency.

Compatibility — 4104A/5A/6A/7A/9A/CX,
4113B/15B Option 19, 4125/8/9 Option 19 Com-
puter Display Terminals, 4510A Color Graphics
Rasterizer.

Interface — Eight-bit