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Expanded coverage....for a growing product line.

This years' catalog is the largest and most colorful in Tek history. You
can easily focus on NEW products by using the convenient thumb tab
at the top edge of the catalog. You'll also notice that many of our
newest products utilize color to make your job easier. These pages
contain products of superior performance, increased productivity, and
unmatched value you expect from Tektronix.

Each Tek Sales Engineer specializes in the products and applications
for a major area of customer activity: digital design and test, computer
graphics, 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 returning the
reply card in this catalog.
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Indexes 2
Functional and alphanumeric indexes for quick,
easy access.

Color Products Reference 9
An overview of Tek's expanded spectrum of
color products featuring applications, an expla-
nation of how color displays are formed, and
how color is specified and perceived.

GPIB Products Reference 25
An overview of some of the important factors in
selecting products to meet your needs.
Tektronix GPIB product systems are de-
scribed, as well as individual waveform mea-
surement instruments, graphic controllers, and
peripherals.

Customer Services & Information36
Details about ordering, training, calibration
maintenance, repairs, parts, service, terms of
sale and warranty.

Power Source Considerations 42
Information on power sources and power cord-
/plug options.

Sales and Service Offices 462-465
A complete listing of Tektronix worldwide sales
and service offices. Consult the listing for the
one nearest you.

Microcomputer 45
Development Products

The 8500 Series offers the broadest range of
quality multiple microprocessor and micro-
computer development support available
today.

Logic Analyzers 60
Tektronix Logic Analyzers save time and mon-
ey in designing, evaluating, manufacturing and
servicing digital products. From 8 to 104 chan-
nels with sophisticated modules for high speed
timing analysis, stimulation of the circuit under
test, and microprocessor analysis.

Semiconductor Test Systems 88
Tektronix offers comprehensive solutions for
automated test and measurement problems
encompassing linear and digital ICs, LSI/VSLI
devices, microprocessors and discrete
components.

Computer Graphics Products 95
A wide range of computer display terminals,
desktop computers, graphic peripheral prod-
ucts and supporting software.

OEM Imaging Products 140
For both OEM and end-users, we offer a wide
range of display monitors for direct viewing
photography; X-Y (random dot scan or vector)
and raster scan (video) displays. Modular Pack-
aging is available on many instruments.

Fiber Optic TDR Cable Tester 148
The OF150 is capable of making quantitative,
calibrated loss and distance measurements on
multimode fiber optic cable and installations.

Metallic TDR Cable Testers 150
These TDR cable testers provide installation
and maintenance people with fast, accurate,
portable tools for checking the internal condi-
tion of fiber optic and metallic cables and
locating faults.

Communication Network 152
Analyzers

The Series family of Data Communications
Testers are designed to identify faulty elements
in a data communications network. The 834
offers a high degree of programmability which
allows easy go/no-go testing.

The 851 Digital Tester is a first-line, multifunc-
tional service instrument developed to meet the
needs of the digital service industry.

Television Products 159
Tektronix Television Products time, test, mea-
sure, correct and display the television signal
worldwide.

209

Spectrum Analyzers
High performance 490 Series Portable Spec-
trum Analyzers covering 50 kHz to 220 GHz
with full programmability/GPIB option and ease
of operation features. 7000 Series compatible,
lab grade plug-in spectrum analyzer family cov-
ering 20 Hz to 60 GHz.

Laboratory/Portable Scopes 227
Versatile, choice of plug-in or portable configu-
rations. Conventional or dual beam. Multimode,
variable persistence and digital storage, wave-
form digitizers, & sampling.
Automated Test Systems 327
GPIB programmable measurement instruments
supported by a selection of instrument control-
lers, peripherals, and software.

Digitizers 336
GPIB High performance digitizing mainframes,
standalone digitizers and portable digital stor-
age oscilloscopes designed to meet demanding
measurement needs.

Signal Processing Systems 353
Waveform Digitizing Instruments & Systems
with specifically designed digitizers, systems
and software.

TM 5000 GPIB Programmable 358
Instruments

Modular, integrated, compact line of fully pro-
grammable GPIB instruments including signal
sources, measurement devices, and a family of
interface devices.

TM 500 General Purpose 373
Instruments

Approximately 40 manual, general purpose in-
struments—counters, DMMs, function, pulse,
and signal generators, power supplies, signal

conditioners, plus others—which are also com-
patible with TM 5000.

Curve Tracers 407
Deliver comprehensive information about a
multitude of semiconductor devices and inte-
grated circuits.
Photometer/Radiometer 417
Measures luminance, illuminance, irradiance,
light-emitting diode output, & relative intensity.
Cameras, Isolators, Probes 421
Carts and Accessories

Extend your measurement capabilities. Con-
tains selection guides, charts, descriptions, and
specifications.
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A
AtoD Converter ... 276,370
AC RMS Digital Voltmeters .......... 308,363,383
Accessories
Cables ..o 458
Probes . .. 456
Sampling ..... 387
Spectrum Analyzer ............ccooooiieiniiicennn. 225
5000/TM 500 ... 404-406

VIBWING oo 461
Accessory Power Supply ... 443
Adaptors

BNC .o 458
BSM ......... .. 458
Cable Input ........ .. 458
Camera Mounting . .. 425
Curve TOAGEY omsictvansusiusonsissemssrsspssssoisaios 416

.................. .. 459
GR .. 458
N e .. 458
Personality Module ... 81
Probe Grounding ... 458
RACK ..o
SOCKE! ... 416
SMA (3 MM wisicusisvsispmnsssasmisnssisssarsrsnns
Aids, Digital Servicing ......... 63,75,158,387, 389
AirLine, GR ..., 458
Alphanumeric Terminals ... 95-99
Amplifiers
CATY PIeamp: .usissmssimassasmssaay 224
Current Probe ... 392,437 447 448
Differential ............cc.cooeiiieiciiieenns
Differential Comparator ....................c.......
Dual Trace .........c.c.......

Dual Trace Differen
Four Trace ..

Logic Trigger
Operational .....
Programmable
Single Trace ..........

+ Waveform Digitizer ...,
Amplitude Generator, Constant ... 400
Analyzers
AUAIO .o 367,391
Dala. ;..o onemrs ety ot s epeamossss 63,75
Data Communications ...........ccccccooevcinennn. 152
Distortion ..........cccccoce.... 367,391

I st e TR R s e s i 60
SPECIUM ..o 209,
Television Sideband .. 219,224
APL Terminals ... 123
Application Notes

FORtabIe: ..vanmsmnussmmayasmmavisses 300
7000 SONES .iussmsssmasinesmismsosssssisos 242
5000 SErIES ....cooovviviiiiiiieieeeceieeee 286
ATB, Spectrum Analysis ... 21
Attenuators
BNC oo 458
GFI ...... 458
........................ 458
SMA (B M) . ssisosinssomsmmsmasmensmasssssisnrmsssrsssssanss 459
Audio Analyzers ... ... 367,391
Audio Sweep Generator ... 390
Audio Test System, Programmable ........ 367
Automated Test Equipment ........ 88,327-357
Automatic Video Corrector ... 202
Automatic Video Measurement Set ... 168
B
Battery Operated Oscilloscopes ........... 298
Battery Pack ...
Battery Power Supply
Bistable Storage Monitors ... 144
Bistable Storage Oscilloscopes ....... 256-260,
290-292,314-326,396
Blank Panel Plug-in Chassis ... 406

BNC, Accessories
BSM, Accessories ...

C

Cabinets, Plug-in Storage ... 460
Cable Input Adaptors ... 458
Cable Testing

Fault Locating ... .. 148
Fiber Optic .. .
Metallic .......

Time Domain

Cables

BNCG . merrrmnm AR 458
BSM .. 458
GR .. . 458
[————— . 458
SMA (3 mm) .............. .. 458
Calibration Fixtures ... 206
Calibration Generators .................. 398-400
Calibration, Oscilloscope ... 398-401
Calibration and Other Services ... 38
Camera Adaptors ............... .. 425
Camera Carrying Cases ... .. 429
Camera Mounting Adaptors ........ .. 425
Camera Writing Speed Enhancer ... 423
Cameras, Scope/CRT Display ... 425-429
Capacitors, Coupling ... 459
Cards

Programmable A/D Converter .......................
Programmable D/A Converter ... .
Programmable Development .....

Programmable Digital Input/Ou

Programmable Memory ...........

Programmable Relay Scanner
Carrying Cases, Camera ...
Carrying Cases, Plug-in ...
Carts, Lab/Portable Instruments .
Carts, SCOPE-MOBILE® ................
CATV Preamp ...................
Chassis, Blank Panel Plug-in .......
Color Digital Analysis Mainframe .
Color Graphics Copiers ... 102 103
Color Graphics Terminals . 96-100,104,107,125
Color Storage Oscilloscope ..................... 292
Color Television Picture Monitors ... 182-187
Communications Test Equipment
Analyzers
Data ...
Sideband ... .
SPECtrum ........cccoviiieceieeee
Automatic Video Measurement Set ..
Cable Fault-Locaters ......................
Demodulators ........
Frequency Counter:
Generators
Audio Swee|
Noise Measurement Set .
Synchronizer ...................
TV Oscilloscopes ..
Vectorscopes ...

162
... 273,321,326,350
.. 169,175,179,180

VITS INSEIBLS. ...cinvissisisssassssismmsssassssny 164.198,200
Waveform MONIROIS .....cousisssssisssnsis 169,177
Comparison Charts

Camera and Mounting Adaptors ................... 424
CRT Phosphor Data ...................

CRT Storage Oscilloscopes
Digital Storage Oscilloscopes

and Waveform Digitizers ... 233
Digital Counters ...........ccccoovceiiiiiiiniiciie. 374
Digital Multimeters ..., 382
Digital Photometer/Radiometer ................... 419
DIGItIZETS ....oooovivieeccvccee e 336
Function Generators .. 378
Logic Analyzers ................c....... ... B3
Modular Nonstorage Oscilloscopes .. .23
NTSC Signal Generators 188
Oscilloscope Calibration Product Guide ....... 398
Oscilloscope Cameras ................ccoeeeverrinrnnn. 425
Portable Nonstorage Oscilloscopes .............. 231
Portable Oscilloscopes .............c...... 299-300
POWET SUDPHES ...:ciuisereisivmmmsmnmasssssmississsase 388
PIODES: juuuscsusssimmsnissmsmmss 438-441

Pulse Generators ................cccocceievueererinnenns
TM 500 Oscilloscopes .........
7000 Series Oscilloscopes ..
5000 Series Oscilloscopes
Computer-Based Systems, Desktop 128 130

Computer Controlled Oscilloscopes 353-357

Computer Graphics Products
Color Graphics COpier .........cc.cccovervivevercccnnn. 102
Computer Display ..... ... 98-100,104-109,
122- 125 144-145
Display Terminals .............ccc...... 98-100,104-109,
122-125,144- 145
Dual Flexible DiSK ............ccocoruerveerirvreereninnn.
Graphic Systems ............. 112-121,128- 130
Graphic Tablets/Joystick ..............ccccoceenen.
Hard Copy UMHS «:niumsssasinsmsssssmiissss 133
Hard Disk, 10 Megabyte . . 110
Imaging Recorder ............... . 139
Interactive Digital Plotter ................cccccoenee.. 136
Interactive Graphic Units ............ 96-125
Local Graphics Processing Unit ..................... 101
Storage Display Monitors ............ 126,140
Connector Accessories .................... 458
Controller,Cluster ........................ccco...... 111
Controller, Programmable Switch ........... 372
Controllers, System ... 28,128,130,331
Constant Amplitude Generator ............... 400
Converters
A0 D e 276,370
D0 A o 370
Copier, Color Graphics ... 102,103
Copy Units, Hard ... 133
Cords, Patch ... 458
Corrector, Automatic Video ... 202
Counters, Digital
FrequeNnCy ..........ccoveeiememecsiicinnnnencas 275,360,374
Time Interval 275,360,374
Universal ... 275,360,361,374,375
COUMSTITIMBE .vsvmsmrmnmsamsmssi
Counter/Timer/DMM Oscilloscope .
Coupling Capacitors ....................
Covers, Protective .....................c.ccccccveninnnee
Cradle/ MOUNT ...
CRT
Light FIlters ..o
Mesh Filters ..................
Readout Oscilloscopes
Readout Plug-in .........cooiiiiiiiiccccin
CRT Displays (see Displays)
Current Measuring Equipment .......... 276,295,
382,392,437 447
Current Probe Amplifier .................. 392,447
Current Probes ... 392,437,447-449
Curve Tracer Adaptors ...
Curve Tracer, Integrated Circuit .. -
Curve Tracers, Semiconductor .................
D
DtoAConverter ..o 370
Data Acquisition Modules .. .. 66
Data Acquisition Probes ... 84
Data Acquisition Systems .. .. 353-357
Data Analyzers ................. 63,75
Data Comm Analyzers, Testers ............ 152
Decoders, NTSC/PAL Comb ................. 185
Delayed Sweep Oscilloscopes ......... 243-261,
270,272,281-286,297,301,314,321,340,350
Delayed Sweep Sampling Plug-in .......... 281
Delaying Time Bases ... 270,272,281,289,297
Demodulators, Television ... 203
Desktop Computer Based
Signal Process Systems ...

Desktop Computer ROM Packs ...
Development Instruments, Digital
Development Products, Microcomputer ... 45
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Development Unit, Multiuser Software ..... 48
Differential Amplifiers ... 266,295,393
Differential Comparator Amplifier ... 266,295
Differential Input Oscilloscopezéé.éé 243-261,

7,340,348
Differential Amplifier, Dual Trace ... 296
Differential Probes ... 437,444,455
Digital Analysis Mainframes ... 64-69
Digital Cartridge Tape Recorder ............ 131
Digital Counters ...
Digital Delay ...
Digital Delay Oscilloscope
Digital Development Instruments ... 60
Digital Generator/Inserter .................. 164
Digital Input/Output Card ..

DIgRalLatch@s: ...........c...cuveivancissanis
Digital Multimeters

Oscilloscope Coupled w/Temperature .... 276,322
DMM Oscillloscope ............. 76,306,309,315,317,
321,363,382-384

Digital Photometer/Radiometer ...... . 47

Digital Plotter, Interactive ... 136

Digital Prescaler ................... ... 363,376
Digital Readout Oscilloscope ............ 236-261,

287,293,303-309,315,321,340,350-352

Digital Servicing Aids ........ .. 75,158,387,389

Digital Service Instrument ... 75,80,158
Digital Storage Oscilloscopes .......... 299,340

348,350,352

Digital Storage Spectrum Analyzers ....... 218

Digital Sweep Generators ... 207

Digital Tester ........
Digital Voltmeters
Digitizer Amplifier, Waveform .
Digitizers ...

Digitizer Time Bases ...
Digitizing Oscilloscopes
Disc Storage Memory .........
Disk, 10 Megabyte Hard

Disk, Dual Flexible ... 110
Display Formatter ... 63
Display Terminals ................co s 104
Displays (CRT)

Bistable Storage ...
Color Television Picture
CoIOr DISPIAY ...t 185
Computer .......... 97-100,104-109,122-125,144-145
High Brightness ........................................ 140,185
High Resolution ..
Large Screen ...

Nonstorage .csemmsnmmammmanmmsnss 141
OEM osissssissvn 140-145
Portable Video Test ...........ccccovviniiinniinennn 175
Raster Scan, Video ...... 141,185
REBICOIOr imeovmmsmsnmmmmsvomisssos 1

Storage Display ....... 126,144-145
Television Waveform ... 177-181
Vector Display ..o 179
XY o 140-143,179
Distortion Analyzers ... 367,391
DMM Oscilloscopes .. 276,306,308,315,317,321
Dual Beam Oscilloscopes .................. 254,290
Dual Beam Storage Oscilloscopes .......... 290
Dual Time Base (Mixed Sweep) . 271,273,297

Dual Trace Amplifiers ... 264,281,289,294,297

Dual Trace Differential Amplifiers .......... 296
Dual Trace Digital Storage
OSCHIOBCOP: ...ciiisiisvsivssssssnsmsumunnisnuss 350,352

Dual Trace Oscilloscopes 243-261,
284-295,298-315,318-326,340,350,394-397
E

Events Delay ..........cuuvsmmmmsniismess 274

Extender, Multifunction Interface ... 369
F
FAdaptors ... 459

Fast Rise Pulse Generator ... 282-283,385-387
Fast Transfer Storage Oscilloscopes ... 321
Fault Locating Cable Testing ... 148-150
FET Probes ...
Fiber Optic Cable Testers ... 148
File Manager ... .

File System, Multiuser ... .
Filters
Bandpass/Amplifier
CRT Light ................
CRT Mesh ................

Flexible Disk, Dual
Floating Measurements (Isolnted) P
Formatters, Display ...

Four Trace Ampllflers ........
Four Trace Oscilloscopes .
Frequency Counters ..........

Function Caras .........cowev o 369
Function Generators ... 365,378-381
G
Gate Array Layout System ... 114
Generators, Signal
AUdio SWEEP ..o 367,390
Calibration ................ ... 398-400
Constant Amplitude ................cccoooiiiiiiiiis 400
Digital SWEOD: w:.ismasmmmmvimsis s
Fast Rise Pulse 282-283,385- 387
Eunct'l:on ....................... 365,378- %
IGN FreQUENCY. e samssisnmismmizssisssssings
N'lg ............. y ..... 189-195,200
PAL :and PALM oo 189-199
Pulse ... 282-283,386,387
Ramp oo 378-381
Rate/Ramp .......ocooooviiiiiiecic 381
RC Oscillator . .. 401
SECAM ..o 197
Sinewave ....... 378-381,401
SQUANEWAVE ..ot 380
Television SYNC ..o 189
Television Test .. 190-198
TIME-Mark ......cooooiiiiiiiiiieieiei e 400
Tracking ....cooooviimiriieiciiieceec e 223
Triangle ..o 380-381
GPIB Products
A 1o D Converter: ..onmsimmmmssmemsmmsain 370
Audio Test System ... 32,367
L o T — 35
Calibration Generator ..............c.cccco..... 33,398-399
Controllers .................... 8,130,331
Counter/Timers .... 360,361,375
D to A Converter ............cccooeeveinieecinns 33,370
Desktop Computers 34,122
Digital Multimeter .................... 33,382
Digital Plotter, Interactive X-Y ................... 35,136
Digital Storage Oscilloscope ............. 31,299,340,
348,350,352
DIGItIZEIS ..o 31,336-352
Digitizer Systems ........ .. 32,353-357
Digitizing Oscilloscope ... 31,348
Distortion Analyzer ............cccccoviiiiiviniices 32,367
ESVEMICION” s, assapiinsinsspenesiny e 139,132
File Management System .............ccccc...... 35,132
Interface ... .. 35,369
Logic Analyzer . 34,58
MUIIDIEXET ... 35,354
Power Supplies 33,366,388
BFSCANMET osrsmmmmsmmsmismmssisssmmams iy 33,372
Spectrum AnBIYZErS ... 35,211-216
Waveform Processing Oscilloscopes ....... 31,340
Waveform Processing Systems .......... 32,353-357
GPIB Reference ... 25-35
GR ACCEeSSOMeS ..................ccooooviii 458
Graphic Computer Terminals ............. 96-100,
104-109,122-125

Graphic Units, Interactive ... 96-125
Graphics Processing Unit,Local ........... 101

Graphics Products, Computer
(see Computer Graphics Products)

Graphics Software Library ... 114-121
Ground Adaptors, Probe
Ground Isolation Monitor ...

Ground Leads, Probe ........
H
Hard Copy UnME ..o 133
Hard Copy Video Units ....... .. 134
Hard Disk, 10 Megabyte ... . 110
High Brightness Monitor ... 184
High Current Transformer ... 392,447 449
High Frequency Oscilloscopes ........ 242-261,
gh Freq y pe 1.300 340,350
High Frequency Signal Generators ......... 386
High Gain Oscilloscopes ....... 236-261,284-292
High Resolution Monitor .............. 141,182,185
High Resolution Color Storage Scope .... 292
High Voltage Probe ......... 384,433,435,437 454
Hoods, Viewing ..o 461
Housing Accessory, BNC ... 458
!
Image Forming Module ... 135
Imaging Recorder
Input Adaptors, Cable ........................ 458
Input/Output Card, Digital .................... 371
Inserters, VITS ...
Instrument Carts, Mobile
Instrumentation, Programmable ........... 25 35,
211-215,337,342-346,353,356-372
Instrumentation Systems ... 353-357
Instruments, Digital Service .......... 75,80,158

Instruments, Digital Development ......... 60-87
Integrated Circuit Curve Tracer ............ 414
Integrated Circuit Test Equipment ........ 91-92
Integrated Counter/Timer/DMM
OscillosSCope ..o
Interactive Digital Plotter ...
Interactive Graphic Units
Interface Extender, Multifunction ... 369

Interface, Programmable Multifunction .. 369
Isolated (Floating) Measurements .... 433-436
L

Lab/Portable Instrument Carts .......... 431,432
Latches, Digital @
Leads,PatchCord ........................... 458
Leads, Probe Ground ................... 456
Library, Graphics Software .. 114-121
Light Filters; CRT ..ossmsmnssmmmn 461

Light Measurement ...

Local Graphics Processing Unit ... 101

Locator, Cable Fault .............. 148-151

LOQIC ANBIVZBIS ...........cononmesssssssssinmmmssisassivin 60

LOGIC Probe ... .. 84,445

Logic Triggered Vertical Amplifier ........... 268

Low Frequency Oscilloscopes ........ 284-297,
310-319,323-326,395-397

M

Mainframes

Color Digital Analysis .............cccocceviuiinannee 64-69

General Purpose Instruments .................. 402-403

Logic Analyzer

Matrix, Switch

Measurements

DT (071371 To Vi To 7o e —— 168

Current ..o 276,295,382,392,437 447
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INDEX
Isolated (Floating) ...........ccccnmsmvisiccisens 433-436  Curve TraCers ...........ccocovvveeerrierereieecnrennne Digitizer Time Bases ...............c.ccccceueee.
T 417-420 Data Analyzer ... Dual Differential Amplifier ........
Mechanical Transducers ...........cccccoeeueenneene. 286 Delayed Sweep Dual Time Base (Mixed Swee|
Temperature: ....c:.ouwsasmsmains . 384,444 287,297,301,303,306,308,314,321,340,350  Dual Trace Amplifiers ..........
Memory Card, Programmable ................ 370 Differential Input .......... 243-261,266,287,340,348, Dual Trace Differential .................................... 296
Memory, Disc Storage ............ . 132 Digital Delay ................. 243-261,274,340,387  FET Probe Amp ............ - 265
- Digital Readout ..... 236-261,287,292,293,303-309,  Four Trace Amplifier ............... . 294
Mesh Filters, CRT ... .. 461 315,321,340,350-352  Logic Triggered Vertical Amplifier ... 268
Metallic Cable Tester ............................. 150 Digital Storage ............ooo.... . '336352 Operational AMplfier ...........ccocooovroeee.... 393
Microcomputer Development DIGINZING sccisemssssimmmssmnsnmrmsimnting 352 Oscillators ...........ccccooveeeviieninn 367,390,397 ,401
Products ... ﬂ ,,,,,,,,,,,, 276,306,308,315,317,321  Oscilloscopes ......... 236-261,284-293,390,395-397
Microprocessor Support Dual Beam ...........cccoooovvevoveeoreervrere... 254, Power Supplies
o T T Y ——— Dual Trace .................... 243-261,284-295,298-315, 01020V Variable ... 366,389
Microprocessor Development Products . 318-326,340,350,394-397 for Plug-in Units ..., 402-406
Personality Modules ............c.ccccoveeieiicnieiininnine E(l)l&' Trace Digital ....cosuusondimormmnsmnns % B Programnt;'able . 2532337345347358 3673623
i T = To = L — rogrammable ............
NACrowaVa, SROCtm AUSYESS ... High Frequency ...... 242-261,301-309,321,340,350  Programmable Distortion Analyzer ................. 367
Military Designator Oscilloscopes .. HIGh GaIN ..o, 236-261,284-202  Ramp GENerator ... 378-381
Minicomputer Based High Resolution Color Storage .................... 292 Rate/Ramp Generator .................... 378-381
Signal Processing Systems ... 356 Low Frequency ................. 284-297,310-319,  RF Sweep Generator ................ - 401
Mixed Sweep (Dual Time Base) 32332639539 Sample/Hold Digital Voltmeter . : 210
OSCIHOBCOPOS ...:..cocoiviszssnsnsvs Military Designator AN/USM 281C ................. 252 Samplmg .................................... -
Mixers, Waveguide ... Military Designator AN/USM 425 ................... 312 Pllflg Heads .
Modular Probes ... Mixed Sweep (Calibrated) ..................... 573321  Single Time Bases . 270:373280 280,297 349
Modules, Data Acquisition B Nonplug L PO PSPPSR 298-326 Slngl? TracAe Almpllflef .. 263 267 279'2&) 294-296
Module, image Forming ... e — B o a9 TR o e
Module, Output ... Programmable .. 25-32,337,340 Lrackmgl%eneratc}rrs
Monitors Rackmount ...... -288, niversal Counter/Timers ...........ccccccooeeenn.
Bistable Storage ........ 144 301,308,319,350,394-397,402-403  Polarized Viewers ...
Color Television Picture . 182,184  Ruggedized ... . 252312  portable Instrument Carts, Lab .
Color DISPIay .:..iswsmssmsmammnis 185  Sampling PIUg-in ........cccccoooirviiriiinnnn 217283  ponable OSCIOSCODSS . .
Computer ........ 97-100,104-109,122-125,144-145  Storage . ne '
High Brightness .............oooo.oo... 140,182,185  Bistable .............. 256-260,290-292,314-326,396  Ptbl Oscilloscope w/DMM Temp ............. 321
High ReSoIUtion ...............cccccccoevmvveevv... 141,185 Digital ........o.ccovveviee, 299,340,348,350-352  Portable Oscilloscope Power Supply ... 313
Large SCreeN; uu:wuasnnmnsmmsyssmss 145,182 D8l BOAM ...cviinvsssummsmvisiasssssmsssmssvisossess 290  Portable Spectrum Analyzer
ggrﬁtorage ............... 4012; Eﬂas't Transfer e Power Divider, GR ...
........................ 140-1 ultimode ................... { 321 rheriiig A
Portable Video Test ..o 175 Reference Information ... 243 Power DMdgr, SMA (3 mm)
Raster Scan, Video ... 141,185 Variable Persistence . 256-257, 259 261 288321 Power Supplies
RGB COIOT -+ 1 TIRVISION .........oooreoovoeoe 321326350 01020V Variable ...
Storage Display ........ 126,144-145  TM 500 ...oooooooiioeooeoeeooooooeooeoeoeeoeeeeeen 304-397 Accessory ...
Television Waveform .............cccccccoovvrervrnnn.. 177  Waveform Processing 353357,340-341 Battery ...
Vector Display .......... 179 X-Y Plotting ............... 243254, 284 292 301,315, for Plugin Units .........
Waveform/Vector ...........ccccocoveevecoeeeeennn.. 159 350,390,397 Portable Oscilloscope
L S 140-143179  OutputModule ... ... Wy LYogammene ..
Mounting Adaptors, Camera .................... 425 p Preamp Amplifier, CATV ................
Mounting Dimensions and Adaptors ... 460 pack Battery Preamp, Spectrum Analyzer .
Multimeters, Digital (see Digital Multimeters) PAL and PAL-M Generators . Prescaler, Digital ................
Multimode Storage Oscilloscope ... 232251, po - i o a2 o ok Printers, Matrix
256-259,321 g-in Lnassis, Diank . Probe Adaptors ...
MUIPIEXEr ....ooooooooooooe. 354 PatchCords, Leads ... Probe Amplifiers, Current ...
N s:tr:er:n f:ner:'t'or' Priobes/Modules .......... 60  Pprobe Chart, Recommended .
N Connector Cables and Adaptors ....... 458 (s‘,f?w.,, 2:(‘ H:rmv:re) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7o Probe Ground Leads .............
Network Analyzers, ROM Packs ... 154-157  Photometer/Radiometer, Digital ... R e N
Noise Measurement Set, Television ........ 201 Plug-ins Probe TIPS -onssmnmnmnmnnsmsios
NTSC Generators ... 189-195200 General Purpose Instruments ................ 358-402 megs’ figs 456
o OSCillOSCOPE v 262-283 289,204-297 Agfﬁe oe ................................................. i
OEM Products ................c.c.c....... ::::‘i;‘é:':;';:;"&’:zf”' XY o 136 gountetr 392437447%;
" gs -in Carrying cases .............. UITEAN coisivivnes B b
gszi';::;g?:  AmpHEer. . Plug-in Chassis, Blank Panel . B;«;}a Actql.iisition ........... TS 4;584

_ NESEER i i ifferential ...............cc.ccccoeoinnn 444,
Oscilloscope Amplifiers PROLE K SIS RN oo Digital Photometer/Radiometer .............. 418-419
(also see Plug-in Units) Plug-in Units ;

g ! . Ac RMS Diaital Voltmeter Environmental ..............ccocoeiiiiiiiiin 445 446
Oscilloscope Calibration Calibrati tors FET and 50 Ohm ..o 437,443
EQUIPMONt ..o C%\,’%‘o’;m enerators ... High Current ... 392,447
Oscilloscope Cameras . CRT Rosdony, e High Voltage ... 384,433,435 437,454
Oscilloscope Carts ... Current Probe Ampiifier kﬂ%%cl ---------------------------------- 45,'&%
Oscilloscopes Curve Tracers .................... . Patttgrr?rGé“r'{ér'éib?"' ’ 84
Battery Operated ..o, 298  Delayed Sweep Sampler ..., 281 Recommendations . 437-441
Calibrated (Mixed Sweep) . 273, 321 Delaying Time Bases ........... 270,272,281,289,297  pr 384 446
Color Storage ............occoooeeveeeeieeeeeeee Differential Amplifiers ........................ 266‘295,393 Terﬁbé;éfﬁié """"""""" 384 444 445
Computer Controlled .............cccoveeeenenininnnne 353 Differential Comparator Amplifier ............ 266295  gamplin o
Counter/Timer/DMM ...........ccoooveiminiencnencenen 308 Digital Counters ............c.cccccvvrniee Voltap e i 437 444-446 450-455
Coupled with Temperature ..................... 276,322  Digital Delay ........... Wornge‘ébé}'\iiéf "84 439
CRT Readout ............... 236-261,287-288,291-293,  Digital Multimeters . s Programmable instrumentation.

303,340,352 Digital Prescaler ...............cccocoovovveiricircnnn. 376 (see GPIB Products)
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Protective Covers ... 461
Pulse Generators ... 282-283,386,387
R
Rack Adaptors ... 460
Rackmount Model Instrument Carts . 431-432
Rackmount Oscilloscopes ... 246-251,
254,258-259,286-288,290-291,301-305,319
Ramp Generators ... 378-381
Raster Scan Display Units ... 141,185
Raster Scan/Video Hard Copy Units ... 134
Rate/Ramp Generators ... 378-381
RC Oscillator ... 401
Readout Oscilloscopes, CRT ... 236-261,
287-288,291-293,340
Readout Oscilloscopes, Digital ... 236-261,
287,293,306,315,321,340,350
Readout Plug-ins, CRT ...
Recorder, Digital Cartridge Tape ..
Recorder, Imaging ...

Reference Information
see Comparison Charts)
mera Recommendations
CRT Phosphors ...................
DIQIIZOMS: vuvcsssssssssmssamsissvansiains
General Purpose Interface Bus .................. 25-35
Modular and Integrated Oscilloscopes
Oscilloscope Specifications

Probe Recommendations .................
Sales, Ordering, Customer Support .
Sampling Applications
Signal Processing .......
Storage Displays .........
Waveform Digitizers ...,
Reflectometer Cable Testing,
TING DOMBMNY -cociviiisnsisisommmmmmmnsins 148-150
Refreshed Alphanumeric Terminals ... 95-130
RFProbe ... 384,446
RGB Color Monitors ... 141,185
ROM Packs
Desklop/COMPURENS «...uxxsvvmsunmmsssn 116
Network Analyzers ... 154157
Ruggedized Oscilloscopes ... 252,312
S
Safety (Isolators) ... 433-436
Sample/Hold Digital Voltmeter ... 276
Sampler, Delayed Sweep ... 281
Sampling Accessories ...
Sampling Decision Tree
Sampling Heads Plug-in Units ... 282-283
Sampling Plug-in, Delayed Sweep ........... 281
Sampling Plug-in Units ... -
Sampling Probes ...
Scanner, Programmable
Scanner, Programmable Low Level ......... 369
SCOPE-MOBILE Carts ®...... ... 431
Semiconductor
Automatic Test Equipment .............. 88,327,353
Curve Tracers .........ccco...... 407
Servicing Aids, Digital
Single Time Bases ... 270-273,280,289,
297,349

Sideband Analyzers, Television ........ 219,224
Signal Generators
AUIO SWEEP ..o 390
Calibration ............... .. 398
Constant Amplitude ... 400
Digital SWeep ..........ccccocoviiiiiiiiiiiiiiic 207
Fast Rise Pulse . 282-283,385-387
FUNCHON ;osivesusissassssmsssissassesiusssssssnsiss 365,378-381
“jPh FrBOUBNGY oo

G o S 189-195,200
PALBNA PALAM | sosssssisnisssssussassssssovsasiisossons 189-199
PUISE ..o 282-283,386-387

BEMP i
Rate/Ramp
RC Oscillator ...
SECAM ...........:
Sinewave ......

uarewave ...
TOIOVIBION: SYNIC .. covnisersssssissinssimimiicimi s
Television Test Signal ..
Time-Mark
Tracking .
Triangle ...

nal Processing Systems
mmomwter Ba:e% y .................................... 356
Desktop Computer Based
Signal, TV Correctors ...
Single Trace Amplifiers
SMA (3mm) Accessories ... :
Socket Adaptors .......................ccccocniecncinnns 416
Software Development Unit, Multiuser ... 57
Software Products 48,114-121,170-174,353-357

Spectrum Analyzers
Accessories ..

ge

Cabinets, PIug-in ...........c.ccoovieiiiiniicnicnne. 460
Display Monitors .
Memory, Disc
Oscilloscopes, Color ...
Oscilloscopes, Digital ..... ;
Oscilloscopes, Digitizing ................cc........ 336-352
Spectrum Analyzers, Digital .
Sweep Generator, Audio ......
Swept Frequency Systems ... 223
Switch Controller, Programmable ... 372
Switch, MatHX ... o
Sync Generator, Television ..
Synchronizer ...,
Systems
Automatic Test ...........ccoooeeiiiiiiiiis
Data Acquisition ................
Desktop Computer Based
Graphic

Programmable Audio Test
Swept Frequenc
Test and Measurement ..............c..cc.....

T

Television Products

Automatic Video Correctors ..............ccccc.... 202
Automatic Video Measurement Set ’
Calibration Fixtures ...........................
Color Picture Monitor .............
Comb Decoders, NTSC/PAL
Demodulators ..............c.c.c......
Digital Sweep Generators .
Noise Measurement Set ...
Oscilloscopes ..................
Sideband Analyzers ...
Signal Correctors ........
Sync Generators .....
Synchronizer ...
Test Monitor ..
Test Signal Ge
Vectorscopes ..

Temperature Measurements
Temperature Probe ..............
Terminals, Alphanumeric ..
Terminals, APL ...,
Terminals, Color Graphics

Terminals, Display ... 97-100,104-109,
122-125,144-145

Terminals, Graphic Computer ... 97-100,
104-109,122-125,144-145

Terminals, Refreshed Alphanumeric ... 95
Terminations

BNC

GR ...ccooco

SMA (3 mm)

Test and Measurement Systems ... 327-406
Test Equipment, Communications

(see Communications Test Equipment)

Test Equipment, IC ... 91-92
Test Monitor, Portable Video ... 159,175
Test Signal Generators ... ... 190-198
Test System, Automatic ... 88-94
Test System, Programmable Audio ... 367
Testers, Digital ...
Testers, Fiber Optic Cable
Testers, Metallic Cable ...
Testing, Cable (see Cable Testing)

Thermal Readout ... 276,322,382-384
Time Bases, Delaying ... 270,272,281,289,297
Time Bases, Digitizer ... 347,349
Time Bases, Dual (Mixed Sweep) ....... % 271,
Time Domain Reflectometer,

Cable Testing ... 148,150
Time Interval Counters . . 275,360,374
Time Mark Generator ... 400
Tips,Probe ... 456,457
Trace Recording Cameras ... 422-430
Tracking Generators ... 223
TrONOAUCOTS -...ciivoiiviiviinsivamisvivvsamasinsasis 286

Transformers, High Current .
Transistor Curve Tracers

Transient Digitizer ...

Triangle Generators ...

U

Universal Counter/Timers ... 275,360,
361,374,375

\'J

Variable Persistence Storage

Oscilloscopes ... 256-257,259-261,288,321

Vectorscopes ... 159,175,179,180

Video Corrector, Automatic ... 202

Video Hard Copy Units ... 134

Video Monitor, Raster Scan . ... 141,185

Video Test Monitor, Portable ... 175

Viewing Hoods and Accessories ... 461

LfLEH T Je—————— 164,198,200

Voltage Probes ... 437 ,444-446,450-455

Voltmeter, Ac RMS Digital ..... 308,363,383-384

Voltmeter, Sample/Hold Digital ... 276

w

Waveform Digitizer Amplifier ... 293

Waveform Digitizer, Programmable . 342-347

Waveform Digitizing Instruments ... 336-357

Waveform Monitors ... 177

Waveform Processing

Oscilloscopes ... 353-357,340-341

Waveform/Vector Monitors ... 159,175

Waveguide Mixers ...

Word Recognizer Probe X

Writing Speed Enhancers, Camera ... 423

X

X-YMonitor ... 141-143,179
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INDEX

Type

AA 501

AA 5001
AM 501
AM 502
AM 503
AM-6565/U

AN/USM-
281C

AN/USM-
425(V)1
A6302
A6303
A6901
A6902A
BP1
CG 5001

CG 551AP

CT-1
CT-2
CT-3
CT-5
C-28
C-30B
C-31B
C-5C
C-51

C-53
C-59A
DAS 9109
DAS 9119

DAS 9129
DC 5009

DC 5010

DC 503A
DC 504A
DC 509

DC 510

DD 501
DF1

DF2

DL2

DL 502
DM 44
DM 501A
DM 5010

DM 502A

DP 501
FG 501A
FG 5010

FG 502
FG 503

FG 504
FG 504T

FG 507

GMA102A

Instrument Description  Page
Distortion Analyzer .................. 391
Prgmbl Distortion Analyzer ..... 367
Operational Amplifier .............. 393
Differential Amplifier ............... 393
Current-Probe Amplifier ... 392,447
Amplifier Plug-In ...................... 252
Ruggedized

OSCHIOBOOPA. ... secssssissrsasamssan 252
Portable

Oscilloscope ........c.ccvvvvevennne. 312
Current Probe ................... 392,447
Current Probe .................. 392,447
Ground Isolation Monitor ......... 434
ISOIALON oisisicsisomivsvasrevimsssvinss
Battery Pack

Programmable Oscilloscope
Calibration Generator .............. 398
Programmable Oscilloscope
Calibration Generator .............. 398

Current Transformer
Current Transformer
Signal Pickoff ............cccccocee.

Current Transformer
Oscilloscope Camera .............. 430

Oscilloscope Camera .............. 427
Oscilloscope Camera ...

Oscilloscope Camera
Oscilloscope Camera
Oscilloscope Camera ...
Oscilloscope Camera

Digital Analysis Mainframe ... 64-69
Digital Analysis Mainframe

(ATE Version) ..........ccceeuenneee 64-69
Color Digital Analysis

Mainframe .............c.ccoeennne 64-69
Programmable 135 MHz

Universal Counter/Timer .......... 361
Programmable 350 MHz

Universal Counter/Timer .......... 360
125 MHz Universal Counter ... 375
100 MHz Counter/Timer .......... 377
135 MHz Universal

Counter/Timer .........ccccccoeve. 375
350 MHz Universal

Counter/TImer ... 375
Digital Delay
Display Formatter ...................... 79
Display Formatter ....................... 79
Digital Latch

Digital Latch

Digital Multimeter ..................... 322
Digital Multimeter .................. 382
Programmable Digital

Multimeter ... 363
Autoranging Digital

LT T g 7 T R ——— 383
Digital Prescaler ................ 363,376
2 MHz Function Generator ...... 380
Programmable 20 MHz

Function Generator .................. 365
11 MHz Function Generator .... 380

3 MHz Function Generator ...... 380

40 MHz Function Generator ....
40 MHz Function Generator ....

2 MHz Sweeping Function
GENETAON ..ivivssssssssrmmmrinsssvessios 381

Computer Display Module ......

Color identifies NEW products.

6

Type Instrument Description  Page
GMA103 Computer Display Module ...... 144
GMA125 Large Screen Computer

Display Module .............c.c........ 145
J16 Digital Photometer/

Radiometer ..............ccccoovveien. 417
J6501 lluminance Probe .................... 418
J6502 Iradiance Probe
J6503 8° Luminance Probe ............... 418
J6504 Uncorrected Probe .................. 419
J6505 LED Probe
J6511 lluminance Probe .................... 418
J6512 Iradiance Probe ...................... 418
J6523 1° Luminance Probe ............... 418
MERLYN-G Gate Array Layout System ..... 114
MI 5010 Programmable Multifunction

Interface ..........cccccoeviiiiiiiiis 369
MX 5010 Interface Extender ................. 369
M2 Sample/Hold Module ............... 276
M4115B Computer Display Terminal

Workstation ...........ccceceine. 104
OF150 Fiber Optic TDR ..........cccovveneee. 148
08-245(P)/U Ruggedized Oscilloscope ....... 252
PG 501 50 MHz Pulse Generator ......... 386
PG 502 250 MHz Pulse Generator ....... 387
PG 506 Calibration Generator .............. 400
PG 507 Dual Output 50 MHz Pulse

Generator ..........ccccovveiiiiiiininnn 386
PG 508 50 MHz Pulse Generator

PG 508T 50 MHz Pulse Generator

PLOT 10 Graphics Software Library ...... 17
PLOT 50 Graphics Software Library ...... 119
PM 101 Microproc Personality Module .. 81
PM 102 Microproc Personality Module .. 81
PM 103 Microproc Personality Module .. 81
PM 104 Microproc Personality Module .. 81
PM 105 Microproc Personality Module .. 81
PM 106 Microproc Personality Module .. 81
PM 107 Microproc Personality Module .. 81
PM 108 Microproc Personality Module .. 81
PM 109 Microproc Personality Module .. 81
PM 110 Microproc Personality Module .. 81
PM 111 Microproc Personality Module .. 81
PM 112 Microproc Personality Module .. 81
PMA 100  Personality Module Adaptor ..... 81
PS 5004 Prgmbl Power Supply .............. 366
PS 5010 Prgmbl Triple Power Supply ... 366
PS 501-1  Power Supply .....cccoccovvviivinnnn.

Triple Power Supply ..

10X Probe .......ccoooeieiciiin
P6007 100X Probe
P6008 10X Probe .......
P6009 100X Probe .
P6010 10X Probe .........ccccccevvevnnennn.
P6015 1000X Probe .........ccccooovcevcnnae
P6021 Current Probe ... 448
P6022 Current Probe 448
P6028 IXProbe ......cccccoovvveeiiiiiiiinne 440
P6046 FET Differential Probe . 444
P6048 10X Probe .................. ... 444
P6053B 10X Probe .......ccooevvvceivienennn. 455
P6055 10X Probe 455
P6056 10X Probe ... ... 444
P6057 100X Probe .........cccccccovveveveenne. 444
P6062B 10X or 1X Probe .............c........ 455
P6063B 10X or 1X Probe ... 455
P6101 IXProbe .....cocoovvvveeice, 452

Type
P6104
P6105
P6106
P6107
P6108
P6121
P6122
P6125
P6130
P6131
P6149
P6201
P6202A
P6230
P6302
P6303
P6401

P6420

P6451
P6452
P6453

P6454
P6455

P6456
P6457
P6460
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
S-1

S-2
S-3A
$-3220
$-3270
S-3275
S-3280
S-3295
S-4
S-5
S-6
S-51
S-52
S-53
S-54
TDC
TDC-1

Instrument Description
Voltage Probe ........c...cccc.... 439
10X Probe
10X Probe

10X Probe ...
10X Probe
10X Probe
5X Counter Probe .
10X Probe: s wsaiaimmnniroiss
10X Probe
10X Probe ...

10X Probe
Current Probe (See A6302) .... 447
Current Probe (See A6303) .... 447

Logic Probe: ......sxesesssass 84,445
Word Recognizer Probe .......... 439
1XRFProbe ..........c..ccccovenee.
Temperature Probe
Data Acquisition Probe ............. 84
Data Acquisition Probe ............. 84
High-Speed Data Acquisition
PrOD€ s insswsssiansssiusineaimoresssnssorss 84
100 MHz Clock Probe
TTL/MOS Pattern Generator
Probe ..o 84
ECL Pattern Generator Probe .. 84
Pattern Generator Probe ........... 84
Data Acquisition Probe ...

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

15 MHz Dual Trace

Oscilloscope ..........ccc........

10 MHz Storage

OscilloSCope ........cccvcvevreane. 396
80 MHz Oscilloscope .............. 395
RGIOSCHAtON: «..oivsnsmrasssssinnss 401
Leveled Sinewave Generator . 401
Leveled Sinewave Generator . 401
Oscillator ........cccccoveveviviiiiiennenns 390
Programmable Oscillator ......... 367

Programmable Scanner .......... 372
TV Sync Generator ....... . 189
TV Sync Generator ... . 189
TV Sync Generator ... .. 189
Sampling Head ..... . 282

Sampling Head .....
Sampling Head .....

LSI Test System .........ccccceuvenne. 90
LSI Test System ..........cccccucuueee 92
LSI/VLSI Test System ................ 91
ECL Test System ...........cccoc..... 93
VLSI Test System ..........cccccceee. 89
Sampling Head

Sampling Head .....

Sampling Head

Trigger Countdown Head ....... 283
Pulse Generator Head ............. 283
Trigger Recognizer Head ........ 283
Pulse Generator Head ............. 283
TV Down Converter

TV Down Converter




TEK

ALPHANUMERIC
INDEX

Type
TDC-2
TD-1085/U
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
TSG2
TSG21
TSG23
TSG25
TSG26
TSG3
TSG5
TSG6
TSG7
TSP1
TSP11
TSP21
T912

T922R
WP Series

XY1
110-S
1101
1105
1240
134
1360P
1360S
1405
1410
1411
1412
1420
1421
1422
1424
143, R143

1430
1440
1450-1
1450-2
1450-3

147A,
R147A

Instrument Description
TV Down Converter ................
Time Base Plug-in
Time Mark Generator
Three-Wide Mainframe ............

Six-Wide Mainframe ................. 402
One-Wide Mainframe ..... .. 402
Three-Wide Mainframe ............ 402
Four-Wide Mainframe .............. 402
Six-Wide Mainframes ............... 402
Six-Wide Mainframes .............. 402
Five-Wide Mainframe ............... 402
Tracking Generators ... . 223
Tracking Generators ....... « 223
TV Test Signal Generator ........ 190
TV Test Signal Generator ........ 190
TV Test Signal Generator ........ 191
TV Test Signal Generator ........ 191
TV Test Signal Generator ........ 192
TV Test Signal Generator ........ 190
TV Test Signal Generator ........ 190
TV Test Signal Generator ........ 191
TV Test Signal Generator ........ 191
TV Test Signal Generator ....... 192
TV Test Signal Generator ........ 191
TV Test Signal Generator ........ 191
TV Test Signal Generator ........ 192
TV Test Signal Generator ........ 190

TV Signal Processor
TV Signal Processor
TV Signal Processor

10 MHz Dual Trace Storage
OscilloSCOpe .......ccovcviiiieiiiin. 326

15 MHz Rackmount Dual Trace

OSCINOSCOPE ::s0uisssassssasssussessss 319
Waveform Processing

Systems ..o 353-357
Output Module ..............cccoee. 149
Synchronizer ............cccccoeeeuene 162
Probe Power Supply ................ 443
Battery Power Supply ....... 313,405
Logic Analyzer Mainframe ........ 70
Current Probe Amplifier .......... 448
Prgmbl Switch Controller ........ 372
Switch Matfix ....osasmmsin

TV Sideband Adaptor

NTSC Mainframe
PAL Mainframe
PAL-M Mainframe
TV Veclorscope ..c.csasssasues
TV Vectorscope
TV Vectorscope
X-Y Display Monitor .................
SECAM TV Test Signal

Generators ... 197
TV Noise Measurement Set .... 201
Automatic Video Corrector ..... 202
TV Demodulator Mainframe .... 203
TV Demodulator Mainframe .... 203
TV Demodulator Mainframe .... 203
TV Test Signal Generator ........ 200
TV Test Signal Generator ........ 200

Color identifies NEW products.

Type
1470
1474
148, R148

148-M,
R148-M

1480C

1480R

1481C
1481R

1482C
1482R

1485C
1485R

1502, 1503
172

1740

1741

1742

176

177

178

1910

1980

200C, 200D
205, 205D
206, 206D
212

213
214

221
2213

2215
2235
2236
2335
2336

2337

318
335

336

Instrument Description Page
TV Test Signal Generator ........ 196
TV Sync Generator ................ 196
PAL TV Test Signal

Generators ... 198
PAL-M Test Signal

Generators ... . 198

TV Waveform Monitor
TV Waveform Monitor
TV Waveform Monitor ............ ;
TV Waveform Monitor
TV Waveform Monitor
TV Waveform Monitor
TV Waveform Monitor
TV Waveform Monitor .
TDR Cable Testers ...................

Programmable Test Fixture ... 410
NTSC Wvfm/Vector Monitor ... 159
PAL Wvfm/Vector Monitor ....... 159
PAL-M Wvfm/Vector Monitor .. 159
Pulsed High Current Fixture ... 411
Standard Test Fixture ............ 412
Linear IC Test Fixture .............. 414
Digital Generator ...................... 164
ANSWER (Automatic

Video Measurement Set) ........ 168
SCOPE-MOBILE® Carts ........... 431
SCOPE-MOBILE® Carts ........... 431
SCOPE-MOBILE® Carts ........... 432
500 kHz Dual Trace

Portable Oscilloscope ............. 318
1 MHz Portable

Oscilloscope/DMM .................. 317
500 kHz Dual Trace Portable
Storage Oscilloscope .............. 325

5 MHz Portable Oscilloscope . 316
60 MHz Dual Trace

Portable Oscilloscope ............. 310
60 MHz Dual Trace

Portable Oscilloscope ............. 310
100 MHz Dual Trace

Portable Oscilloscope ............. 308
100 MHz Dual Trace

Portable Oscilloscope ............. 308
100 MHz Dual Trace

Portable Oscilloscope ............. 306
100 MHz Dual Trace

Portable Oscilloscope ............. 306
100 MHz Dual Trace

Portable Oscilloscope ............. 306
150 MHz Four Trace

Portable Oscilloscope ............. 303
300 MHz Four Trace

Portable Oscilloscope ............. 303
Pulse Generator ....................... 387
TEK Lab Cart .......ccooooovinnee 432
5 MHz Dual Trace Portable
Oscilloscope/DMM .................. 315
Data Analyzer ............cocvunee. 75
10 MHz Dual Trace Portable
Storage Oscilloscope .............. 324

Logic Analyzer .............ccc.... 76
35 MHz Dual Trace

Portable Oscilloscope ............. 314
50 MHz Dual Trace Portable
Digital Storage Oscilloscope .. 352

Type Instrument Description  Page
338 Logic Analyzer .................... 76
380 NTSC Portable Video

Tost MOnIOr .......uummnin 175
381 PAL Portable Video

LT,y ——— 175
390AD Programmable Waveform

Digitizer .........cooviviviviiiicnnn, 342
4006-1 Computer Display Terminal ..... 122
4012 Computer Display Terminal ..... 122
4014-1 Computer Display Terminal ..... 123
4016-1 Computer Display Terminal ..... 124
4025A Computer Display Terminal ..... 125
4027A Color Graphics Terminal .......... 125
4041 System Controller
4051 Desktop Computer
4052A Desktop Computer
4054A Desktop Computer .................. 130
4105 Computer Display Terminal ....... 98
4107 Computer Display Terminal ....... 99
4109 Computer Display Terminal ..... 100
4112B Computer Display Terminal ..... 106
4113B Computer Display Terminal ..... 107
4113B30 Computer Display Terminal

Workstation ... 107
4114B Computer Display Terminal ..... 108
4114B30 Computer Display Terminal

Workstation ..........cccccoovveinnne. 108
4115B Computer Display Terminal ..... 104
4116B Computer Display Terminal ..... 109
4116B30 Computer Display Terminal

Workstation ............cccccoviinnae 109
4170 Local Graphics

Processing Unit .............cccc...... 101
434, R434 25 MHz Dual Trace Portable

Storage Oscilloscopes ............ 323
4611 Hard Copy Unit ................c....... 133
4612 Video Hard Copy Unit ............. 134
4631 Hard Copy Unit ...........ccccooee 133
4632 Video Hard Copy Unit ............. 134
4634 Image Forming Module ........... 135
4635 Imaging Recorder .................... 139
464 100 MHz Portable Storage

OscilloSCope .........cocovvvireiiiis 321
4643 Matrix Printer ..o 135
465M 100 MHz Dual Trace

Portable Oscilloscope ............. 312
466 100 MHz Portable Storage

OscillosScope ........ccoovvcrvennnnn. 321
4662 Opt 31 Interactive Digital Plotter ......... 136
4663 Interactive Digital Plotter ........ 137
4663S Interactive Digital Plotter ......... 137
468, R468 100 MHz Dual Trace Portable

Digital Storage Oscilloscopes 350
4691 Color Graphics Copier ............. 103
4695 Color Graphics Copier ............. 102
485, R485 350 MHz Dual Trace

Portable Oscilloscopes ........... 301
4907 File Manager ...........ccccocccuniae
4909 Multiuser File System .
492 Spectrum Analyzer ..................
492P Programmable GPIB Spectrum

Analyzer ..........ccoceveveiiniieenne 21
4924 Digital Cartridge Tape Drive ... 131
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Type Instrument Description  Page
4925 Dual Flexible Disk ................. 110
4926 10 Megabyte Hard Disk ......... 110
4932 GPIB Extender .......ccisssssmsess 132
4952 Joystick ... 138
4953 Graphic Tablet ................... 138
4954, 4956 Graphic Tablets ................... 138
4957 Graphic Tablet
496 Spectrum Analyzer ........... 215
496P Programmable GPIB Spectrum
Analyzer ..., 215
4970 Cluster Controller .................... m
5A13N Differential Comparator
AMpPIfier ..o 295
5A14N 1 MHz Four Trace Amplifier .... 294
5A15N 2 MHz Amplifier ... 294
5A18N 2 MHz Dual Trace Amplifier .... 294
5A19N Differential Amplifier .............. 295
5A21N Differential Amplifier/Current
Probe Input .............ccoeueurninnnne 295
5A22N Differential Amplifier .............. 296
5A24N 2 MHz Amplifier ........... . 294
5A26 Dual Differential Amplifier ...... 296
5A38 Dual Trace Amplifier ............... 289
5A48 Dual Trace Amplifier .............. 289
5B10N Time Base/Amplifier ............ 297
5B12N Dual Delayed Sweep
TimeBase ... .
5B25N Digitizer Time Base
5B40 Time Base ...
5B42 Delaying Time Base ................ 289
5CTIN Curve Tracer Plug-in .............. 415
5D10 Waveform Digitizer
5S14N Dual Trace Sampling Unit 281,297
50M10 Programmable A/D Converter 370
50M20 Programmable D/A Converter 370
50M30 Programmable Digital
Input/Output Card .................... 371
50M40 Programmable Relay
Scanner Card .............cvedoeiss 3N
50M41 Prgmbl Low-Level Scanner ..... 369
50M50 Prgmbl Memory Card ............. 370
50M70 Prgmbl Development Card ... 3N
5110 2 MHz Single-Beam
R5110 Oscilloscopes ..o, 291
5111A 2 MHz Single-Beam Storage
R5111A  Oscilloscopes ...........cccccccc..... 290
5113, R5113 2 MHz Dual-Beam Storage
Oscilloscopes ..............c.c.......... 291
5116 Color Storage Oscilloscope .... 292
520A TV Vectorscope ....................... 180
R520A TV Vectorscope ...................... 180
521A TV Vectorscope 180
R521A TV Vectorscope ... . 180
522A TV Vectorscope ... .. 180
R522A TV Vectorscope ................. . 180
5223, R5223 10 MHz Digital Storage
OSCHIOSCOPES .covvvvsisesssasisssions 348
528A TV Waveform Monitor .............. 179
5440 50 MHz Single-Beam
R5440 OSCIIOSCOPE: .5 vsissvsvassasissavssssns 287
5441 50 MHz Variable Persistence
R5441 Storage Oscilloscope .............. 288
576 Semiconductor Curve Tracer .. 408

Color identifies NEW products.

Type Instrument Description Page
577/D1 Storage Curve Tracer
MAINTAME: v nmsassanvss 412
577/D2 Curve Tracer Mainframe ......... 412
606B General Purpose Waveform
MonItor ..........ccociiiiiiicii 142
608 High Brightness Display
Y 701 ) Lo, O —— 143
614 Storage Display Monitor .......... 127
616 Storage Display Monitor ...
618 Storage Display Monitor
620 General Purpose Waveform
MODITOR ..oz usensassosvmnmsiuponianionss 142
624 Direct Viewing Display
MONION J:iusicissaamivnasavisss 143
634 Hi Resolution Video Monitor ... 141
650HR TV Picture Monitor ................. . 182
650HR-1 TV Picture Monitor ............... . 182
651HR TV Picture Monitor
651HR-1 TV Picture Monitor
652HR TV Picture Monitor
652HR-1 TV Picture Monitor
653HR TV Picture Monitor
653HR-1 TV Picture Monitor
655HR TV Picture Monitor
655HR-1 TV Picture Monitor
656HR TV Picture Monitor
656HR-1 TV Picture Monitor ...............
69MO01 NTSC Comb Decoder ............. 185
69M10 2 B0 7o o - R —— 185
69M41 RGB Interface Module ............. 185
690SR TV Picture Monitor ....... e 185
7A11 Single Trace Amplifier ........... 265
7A13 Differential Comparator
Amplifier ...
7A15A Single Trace Amplifier
7A16A Single Trace Amplifier
7A16P Programmable Amplifier .. 345,347
TA17 Single Trace Amplifier ............. 265
7A18A Dual Trace Amplifier
7A19 Single Trace Amplifier .......... 263
7A22 Differential Amplifier ............... 267
7A24 Dual Trace Amplifier ............... 264
7A26 Dual Trace Amplifier ............... 264
7A29 Dual Trace Amplifier .. 263
7A42 Logic Triggered Vert Amp ...... 268
7B10 I 10 - T e — 272
7B15 ADelaying Time Base ... o T2
7B50A Time Base ....... . 273
7B53A Dual Time Base o 213
7B80 L[ (10 2T —— 270
7B85 ADelaying Time Base ............. 270
7B87 Time Base w/Pretrigger
Acquire Clock ... 270
7B90P Programmable Time Base ..... 347
7B92A Dual Time Base ........................ 271
7CTIN Curve Tracer Plug-in .............. 415
7D01, 7DO1FLogic Analyzers ... 79
7DO1F2 Logic Analyzer ...
7D02 Logic Analyzer ...
7D11 Digital Delay .......
7D12 A/D Converter ...
7D13A Digital Multimeter ...............
7D15 Universal Counter/Timer N
7D20, 7D20T Programmable Digitizers ......... 337

Type Instrument Description  Page
7K1 CATV Preamplifier .................. 224
7L12 Spectrum Analyzer ... s, 219
7L14 Spectrum Analyzer ... .. 218
7L18 Spectrum Analyzer ... . 217
7L5 Spectrum Analyzer 221
7™M11 Dual 50 @ Delay Line ............... 280
7M13 Readout Unit .. 267
7811 Sampling Unit ...................... 280
7812 TOR/Sampler ... 279
7514 Dual Trace Delayed
Sweep Sampler ..............ccoe... 281
7T Sampling Sweep Unit .............. 280
7104 1 GHz Real-Time Oscilloscope 244
7603, R7603 100 MHz Oscilloscopes ........... 250
7603N11S Ruggedized Oscilloscope
SV - Lo [ — 252
7612D 200 MHz Programmable
Waveform Digitizer ................ 344
7613, R7613 Variable Persistence Storage
Oscilloscopes ...........ccccccoouune. 260
7623A Multimode Strg Oscilloscope . 258
R7623A Multimode Strg Oscilloscope . 258
7633 Multimode Strg Oscilloscope . 258
R7633 Multimode Strg Oscilloscope . 258
7704A 250 MHz Oscilloscope ............ 248
R7704 250 MHz Oscilloscope ............ 248
7834 Fast Storage Oscilloscope ...... 256
7844, R7844 400 MHz Dual-Beam
OSCIlloSCOPE :::vcvvissssisassasisusiinn 254
7854 400 MHz Waveform Processmg
Oscilloscope ...........ccccooevenee
7904A 500 MHz Oscilloscopes .
R7903 500 MHz Oscilloscopes
7912AD Programmable Transient
Waveform Digitizer .................. 346
834 Prgmbl Data Comm Tester ..... 153
834RDA ROM Pack Development Aid .. 154
834R01 General Purpose ROM Pack .. 154
834R02A  Bisynchronous ROM Pack ...... 154
834R03A  Link Test ROM Pack ................ 154
834R04 HDLC/X-25 ROM Pack ............ 154
834R05 Extended Instruction Set
ROM Pack .......ccccccccovvvveennn. 154
834R06 Bisynchronous ROM Pack ... 154
834R07 PARS/IPARS ROM Pack .......... 154
834R10 SDLC/SNA ROM Pack ............ 154
834R11 Extended Monitor ROM Pk ... 154
834R13 SDLC/SNA ROM Pack ............ 154
851 Digital Tester ...........c.ccccoceune. 158
8540 Microcomputer Integration
Uit :issaaammanammanevmmsny 45
8550 Microcomputer
Development Lab ..................... 45
8560 Multiuser Microcomputer
Development Lab ................ 45
8561 Multiuser Software
Development Unit ......................
91AEO04A  Data Acquisition Module
91A04A Data Acquisition Module
91A08 Data Acquisition Module
91A24 Data Acquisition Module
91AE24 Data Acquisition Module
91A32 Data Acquisition Module
91P16 Pattern Generator Module ... . 67
91P32 Pattern Generator Module .. 67
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Why Consider a Color Display?
In a broad sense, most electronic instruments can
be classified as information display systems That
is, they interact with a user to gain input informa
tion and then present output information for the
user's benefit Such systems range from graphic
display systems through oscilloscopes and logic
analyzers to simple voltmeters No matter how
sophisticated the system, its ultimate usefulness
depends upon the ease of the information trans
fer between operator and device. A flickenng
display, a complex programming requirement, or
a hard-to-read analog dial all create less than
optimum conditions for information transfer. The
most successful display devices and techniques
will be the ones that, while meeting the perfor
mance and reliability needs, provide the friendli
est interface for the user and minimize all factors
causing fatigue Operator comfort. which In
cludes ease of use and friendliness, is one of the
most important parameters to be met

Human factors engineering, or ergonomics, opti
mizes such information display systems Here, we
consider one particular aid to information transfer
color

The case for color as an effective display vehicle
has received strong support through research by
both government and private industry. These
studies have helped bulld a strong consensus
regarding color's optimum application in almost
any instrument environment

Color Perception

The physiological fact behind color's continued
success In visual displays is that the bran has
two separate channels for processing visual infor
mation: one chromatic, the other achromatic In
many instances, data from both processing chan
nels is used to interpret the meaning of an image
An achromatic display deprives the operator of
one entire visual data channel. Without this chro
matic data flow, the brain's processing power 1S
reduced, especially when interpreting complex
visual information The use of color substantially
improves the readability of electronic instrument
displays

Color, as applied to an instrument's display for
mat, overcomes a number of the imitations of the

cumbersome coding techniques developed for
use on monochromatic displays. It is particularly
beneficial when viewing a complex display with
high information density

First, color can be used to organize information
into logical groupings that will best serve the
interests of the user. For instance, high-priority
items can be coded one color and low-priority
items another

Second, color can be used to locate information
This technique i1s 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 1S easy when a color
difference exists. A specific color can be associ
ated with a particular class of events, such as red
for warning or yellow for critical information Color
also allows a single instrument to function in a
number of different modes with a particular color
unambiguously signaling the mode

COLOR PRODUCTS REFERENCE
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Fourth, color definitely has a high aesthetic ap-
peal which serves to reduce the monotony of
prolonged display viewing. Although only subjec-
tive reports substantiate this aspect, color ap-
pears to enhance productivity by reducing bore-
dom and fatigue

The proper use of color can improve the
functionality of an instrument in both the percep-
tual and cognitive domains. Further, color can
enhance the discriminability between simulta-
neous events; their separation is easiest when
color is used to distinguish them. Another per-
ceptual aspect is the relative permanence of col-
ors. Although the exact hue may change slightly
as illumination or observer adaptation changes,
red still remains red. This is not true of achromat
ic luminance (gray levels), which may appear
substantially different under different lighting

Ergonomics of Color

Through technical improvements and cost reduc-
tions, color has now become a potentially power-
ful tool for improving the instrument/user inter-
face. Yet, as is often the case, the misuse of
color can serve to render the interface more diffi-
cult instead of easier. As a general principle, one
should use what is known about color to en-
hance the interface (rather than use color be-

cause it happens to be technically feasible). Not
all systems will benefit from color

First, it should be emphasized that color is a
product of human perception, the result of a hu-
man eye reacting to “visible” wavelengths of
electromagnetic radiation. The optical and sen-
sory 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 color. As
spectral colors become less pure, they appear
more gray or white

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

As the wavelengths of wvisible light change, the
human eye perceives a changing hue that pro-
duces the familiar spectral colors, ranging from
deep red through yellow, green, and blue to pur-
ple. At any given wavelength, a “pure” color is
produced that yields maximum saturation. Pure
colors can be desaturated by increasing light-
ness until the color is “washed out”

The distribution and saturation of colors both
play an important part in human color percep-
tion. Colors widely separated in the spectrum,
such as red and green, are much easier to dis-
criminate than neighboring colors. Also, “grayish”
colors of low saturation become difficult to sepa-
rate. On the other hand, highly saturated colors
that are also widely separated in hue require the
eye to refocus, which can be a source of fa-
tigue. Another important consideration is that the
eye's foveal region, which yields maximum visual
resolution, is essentially “blind” to the color blue,
making it a poor choice for presenting detailed
information

Color Display Technology

The CRT is the most important factor in deter-
mining what characteristics a color display will
have. Tektronix color display technology pro-
duces three basic types of CRTs: the Direct-
View Storage Tube, the shadow-mask CRT, and
the liquid-crystal (LC) CRT System. The choice
of CRT and display system is determined by the
user's needs and application. For any particular
color display application, the user is concerned
with image quality and information handling ca-
pability relative to that application

Direct-View Storage Tube

The DVST shown in Figure 1, consists of a writ-
ing gun that operates at a large negative poten-
tial with respect to the target, an array of low-
energy flood guns, and a special phosphor
target. The phosphor is separated from a trans-
parent conductor by an insulating layer with an
array of conductive dots. The phosphor is a
composite mixture of two phosphors—the nor-
mal green for storage and a red phosphor with a
dead layer surrounding it

When the DVST is set to the storage mode,
green vectors are stored on the screen (vector
storage). The flood guns maintain the image on
the display surface, so there is no need to con-
tinually redraw the image. There is no flicker, no
matter how many vectors are drawn

10

Desktop Computer (page 130).

CHARE IMAGE AREA
(FULLY WRITTEN,FW)

PHOSPHOR

READY TO WRITE,
RTW AREAS

RAISED COLLECTORS
GLASS FACEPLATE

TIN OXIDE CONDUCTOR

A separate local memory allows objects to be
created and repeatedly retraced to produce a
nonstored image on the screen (refresh mode)
The nonstored image is retraced fast enough so
that the viewer perceives a constant image

This feature allows images to be moved around
the screen before storing or to be selectively
erased without having to redraw the entire pic-
ture. Since the memory is essentially indepen-
dent of the stored image circuitry, both stored
and refreshed information can be displayed
simultaneously

It is not always easy to distinquish between re-
freshed and stored images on the screen of a
DVST without CWT. Both images are displayed
in a similar shade of green. Generally, the opera-
tor adjusts the writing beam intensity so that re-

Figure 1. Frequently used symbols, as in this me-
chanical engineering diagram, can be recalled as
needed, scaled, rotated and dragged into place. The
Color Enhanced Refresh option lets you highlight
these refresh elements in a second, contrasting color.
The Direct-View Storage Tube (DVST) color write
through option (CWT) is available on the 41148
Computer Display Terminal (page 108) and 4054A

STORAGE
TUBE
BACKPLATE

MAGNETIC
DEFLECTOR

WRITING
GUN
CATHODE

—6 kV

FLOOD GUN SYSTEM
CATHODE: 0 VOLTS
ANODE: 150 VOLTS

freshed images appear dimmer than stored im-
ages. This method, however, sacrifices some
brightness to gain differentiation

With CWT, images of another color can be add-
ed to the display. When the write beam is oper-
ated with reduced current to prevent storage, a
yellowish-orange spot is produced on the screen.
This nonstored spot can then be deflected in a
refresh vector mode (color refresh).

Color refresh not only increases the perceived
brightness of images, but also introduces a color
contrast between those parts of a picture dis-
played in refresh mode and those displayed in
storage mode. The operator determines at a
glance which segments in a displayed picture
can be dynamically modified



Figure 2. Control logic drives a liguid-crystal switch that, by twisting light coming

through two filters, lets the linear polarizer filter out emissions from a monochrome
CRT. The eye integrates them into orange, biue-green, or an in-between yellow ac-

cording to the area written on the screen, as shown at left

An entirely new method of producing color dis-
plays without shadow masks, color-dot phos-
phors, or any of the other usual techniques has
been developed by Tektronix. Based on a com-
bination of liquid-crystal and cathode-ray tube
technologies, this LC/CRT system (shown in Fig-
ure 2) combines a black and white or “mono-
chrome” CRT and a liquid-crystal “color shutter”
to produce a very-high-resolution, field-sequential
color display. Functioning as a color shutter, this
very fast switching device fits in front of the CRT
face, thus making it practical to build high-resolu-
tion 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 advantage in small display sizes
where high-resolution color has not been practi-
cal before

The “monochrome” CRT employed has a simple
phosphor with two separate emission 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 crisp-
ness, detail, and color purity. On the new 5116
Color Oscilloscope, the LC shutter is basically a
sandwich consisting of a color polarizer, a vari-
able-retardation liquid-crystal cell, and a linear
polarizer. The LC shutter consists of two glass
plates coated with indium tin oxide for the trans-
parent conductor, 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 direc-
tion on both surfaces

Field-Sequential System

Previous efforts to produce a field-sequential
system have suffered from the lack of a suitably
fast color shutter. Earlier attempts at fabricating
LC color shutters have used simple twisted ne-
matic (liquid crystal) devices or dual-frequency
nematic devices. The simple LC devices general-

ly have relaxation times (essentially the time to
switch from one polarization state to another)
that are much longer than several milliseconds
and are not suitable for fast switching applica-
tions. Flicker-free operation of a sequential two-
primary-color display requires field rates of
120 Hz, for example, which in turn requires LC
shutters capable of millisecond transition times
for both the on and off states. Dual-frequency
devices can have sufficiently fast response but
require the use of drivers that must deliver a
high-frequency signal into a large capacitive
load

Employing a field-sequential system with dis-
plays having cells switched at a single frequency
overcomes the need for high-voltage switching,
a drawback of the dual-frequency cell approach
Typical dual-frequency cells are turned on with a
low-frequency burst and turned off with a high-
frequency signal, while the variable-retardation
cell's elements are controlled by a single fre-
quency. 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 selected by the
LC shutter. The field-sequential system can pro-
vide all possible mixtures of the two primary col-
ors contained in the phosphor. Each color or in-
formation field is displayed at a 60-Hz repetition
rate

The Pi Cell

The variable-retardation cell (called a pi cell) is
sandwiched between a set of red and green col-
or polarizers and a linear polarizer at the output,
and its axis tilted 45 degrees with respect to the
polarizers. The color polarizer orthogonally polar-
izes the orange and blue-green components of
the CRT's emission, and the pi cell is used to
sequentially rotate the polarized orange and
blue-green information into the transmission axis
of the linear polarizer. Rotation of the orange and
blue-green information is performed in synchroni-
zation with the fields of the sequentially ad-
dressed CRT. Alternate fields, viewed through

different colored polarizing filters, are integrated
by the eye to give color images. By varying the
Z-axis modulation, the full range of colors that lie
along the line connecting the orange and blue-
green peaks of the phosphor's emission spec-
trum on the chromaticity diagram can be
achieved

The pi cell derives its name from the pi-radian
amount of twist it assumes in its quiescent or
undriven state. Its features are achieved by
speeding the relaxation time of an already fast
untwisted birefringent variable-retardation cell,
whose liquid-crystal elements are homogeneous-
ly aligned

The on-to-off response time of the single liquid-
crystal filter is equal to or better than that of a
two-frequency arrangement under similar driving
characteristics.

It is advantageous to keep the cell as thin as
possible, since this results in a large angle of
view, but narrowing the cell too much prevents
achievement of the full half-wave retardation that
is required. For LC shutters, such as used in our
new 5116 Oscilloscope, there is no perceptible
color shift over the normal viewing angle.

High Resolution, High Contrast

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

The combination of the color shutter and either a
diffusing or an antireflection coated front surface
can yield contrast ratios of better than 20:1 in
the high ambient lighting normally found in to-
day's offices. Since all screen writing is accom-
plished by a single electron beam, rather than by
three beams as in a shadow-mask display, the
LC shutter does not have misconvergence prob-
lems. This enhances resolution and produces a
very readable display of text and complex
graphics
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Shadow-Mask CRT

PHOSPHOR
SCREEN /*

Figure 3.

The shadow-mask CRT illustrated in Figure 3 is
the most commonly used type of CRT for color
displays of all types. In fact, the shadow-mask
CRT is the type used for home television and for
studio television picture monitors. Usually, three
electron guns are used to address three primary
color phosphor dots or stripes. The dots are
spaced close enough so that they appear to the
eye as one. Colors other than the three primary
colors result 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

12

SHADOW MASK

DEFLECTION YOKE
ELECTRON
GUN

FUNNEL

The three beams are deflected together over the
phosphor screen in a raster pattern. In some
systems the raster lines are scanned using the
noninterlaced method (Figure 4). In other systems
(e.g., home television), an interlaced raster Is
used. An interlaced display scans every other line
in the first pass from top to bottom, then returns
to the top and scans the intermediate lines in the
next pass. A color image is drawn on the screen
by the display system, which determines when
each of the three electron guns receives current,
and how much, and thereby how much of each
color is produced at each point (pixel) on the
screen

RETRACE

RASTER LINES

Figure 4

When a shadow-mask CRT is used in graphics
applications, a bit-map memory is used to store
the image. The pixel information from the bit map
is read out to the three electron guns in synchro
nism with the raster pattern of the beams. To
produce an image on the CRT screen, the de
sired vectors and other shapes must first be
converted into the proper pixels in the bit map
using a scan conversion process. Algorithms are
used to code the various shapes into several
digital bits, 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 conversion process can reload
the bit map. The larger the bit map, the slower
the reloading process; thus, raster images with a
large number of pixels must trade off speed of
interaction. As the number of pixels increases, so
does the rate at which information is clocked out
of the bit map. The deflection speed of the CRT
beam and the bandwidth of the CRT video
amplifier must increase accordingly. Deflection
speed and video amplifier bandwidth ultimately
limit the number of pixels possible

Versatile Color Picture Monitors
Many color picture monitors are developed for
use in a specific system with monitor design
parameters chosen to optimize the overall perfor
mance of that system. The 690SR Color Picture
Monitor Series covers a wide range of end use
applications and, as such, its design provides a
high degree of versatility and configurability. Ver
satility is inherent in the 690SR’'s scanning sys
tems, which can operate over a wide range of
rates, allowing excellent performance with most
raster display formats. Configurability is provided
by plug-in interface modules, allowing operation
on standard encoded color television signals in
the NTSC and PAL systems, and by an RGB
interface module which supports the mainframe's
scan rate capability

The key element in a high-resolution color monitor
1s a high-resolution CRT with efficient phosphors
which permits the use of relatively high brightness
levels without sacrificing picture quality. The push
toward higher resolution has resulted in phosphor
element spacing evolving to 0.31 mm or less
compared with 0.6 mm to 0.8 mm for home televi-
sion picture tubes. The 690SR uses a delta-gun
dot-shadow-mask CRT with an extremely fine
shadow-mask structure. There are approximately
1800 phosphor dots vertically and 1400 horizon
tally for each of the three colors in the CRT
screen
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For applications where the operator must be
close to the viewing surface, the fine screen pro-
duces a more pleasing display than a medium-
resolution screen. However, for greater viewing
distances a medium-resolution CRT provides ad-
equate fineness and better screen uniformity.

Pure White

One of the major concerns in a television pro-
gram production is that the color temperature of
‘white” be set accurately and maintained
throughout the production. Changes in white bal-
ance cause unnatural colors to appear.

To reduce the need for white-balance adjust-
ment, the 690SR employs beam-current feed-
back to offset changes in the CRT bias charac-
tenistics. Carefully designed video circuits ensure
that tracking errors (relative changes in video
gain between red, blue, and green channels) are
held to less than two percent. The 690SR re-
duces the white-balance adjustments to the level
of routine maintenance. Such stability ensures
that if a problem is visible during critical viewing
of a television production, it is not likely to be in
the picture monitor.

A Spectrum of Performance Options

To provide a more optimum solution in diverse
applications the 690SR has four different CRTs
available, two with 0.31 mm pitch (phosphor ele-
ment spacing) and two with a 0.43 mm pitch.

The combination of this choice of CRTs and the
inherent versatility of the 690SR mainframe pro-
vides high-performance color raster displays for
a wide variety of applications.

Best Resolution and Light Output

The 690SR standard CRT is a fine-screen, high-
resolution, delta-gun, dot-matrix type. The phos-
phor is Matsushita's “standard” set with medium-
short persistence. This tube has a polished
faceplate and is suitable for applications where
light output and resolution are primary consider-
ations, including most nontelevision and some
standard television requirements.

Medium Resolution, Controlled Colorimetry
The Option 25 CRT has 0.43 mm pitch, a medi-
um-short persistence, and a polished faceplate
There are two advantages of the medium-resolu-
tion screens: better uniformity of light output
over the area of the screen, and controlled phos-
phor colorimetry. (As the size of the phosphor
dot decreases, the grain size of the phosphor
becomes significant, and tolerances on the col-
orimetry of emitted light cannot be as closely
controlled.)

The Option 25 CRT is particularly suited to televi-
sion applications using the NTSC system and to
other applications which have similiar colorimetric
requirements. Primary application is in United
States television environments where tight color-
imetry specifications and uniformity of light out-
put over the entire screen are a primary consid-
eration and resolution requirements are not high.

Medium-Resolution, EBU Colorimetry

This is the same as Option 25 except that the
colorimetry is designed to meet EBU (European
Broadcast Union) requirements. It has close
tolerances on the colors specified by the EBU.
This CRT is particularly suited to PAL system ap-
plications and other environments where the
largest color range is desired.

High Resolution and Reduced Flicker

The Option 26 CRT provides high resolution with
longer persistence in the green and red phos-
phors. This minimizes flicker of the display, and
is particularly useful when presenting alphanu-
merics or line graphics in an interlaced format
Option 26 also has an etched faceplate to mini-
mize reflections. These characteristics are used
for interlaced nontelevision systems and other
applications where the primary consideration is
minimum flicker. Unavoidable trade-offs include
lower light output and some loss of resolution.

Color Display Characteristics

Image quality and information handling capability
are the two broad categories of characteristics
that are important to users of color displays. Im-
age quality includes optical 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 pat-
terns. Information handling capability includes
characteristics like display size, number of vec-
tors or pixels, and number of colors.

Resolution

The quality of the image is strongly affected 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 raster displays. Resolution refers
to the display's ability to resolve or separate two
closely spaced points, lines, or spatial frequen-
cies. Resolution is the essential characteristic
that determines image sharpness. The resolution
of a display comprises a combination of ele-
ments including spot size, spot profile, dot spac-
ing, number of scan lines and bandwidth.
Addressability, on the other hand, refers to the
display's ability to position lines or pixels any-
where on the screen. A display may have
addressability that exceeds its resolution capa-
bility and so will not affect the resolution of the
display. However, if the addressability is not high
enough, it will affect the resolution of the display
in complex images.

Color Quality Characteristics
Quality of color includes brightness, contrast, pu-
rity, and convergence.

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

Color Purity and Convergence

Color purity generally refers to the uniformity that
a color has over a large area of the display
screen. Purity is a measure of whether or not the
primary colors selected by the individual beams
are spectrally pure. If some electrons meant for
the red dot impinge upon the green dot, then
the primary color is not pure. Purity is not really
much of a problem with the DVST/CWT but is
typically a problem in shadow-mask CRT dis-

plays. Each of the three beams should excite the
entire phosphor dot when the beams pass
through the shadow-mask holes properly.

Convergence, on the other hand, is a measure of
whether or not each primary color image is in
perfect registration. Convergence usually varies
over the area of the display screen. Conver-
gence is not really a problem with the
DVST/CWT displays. Misconvergence in shadow-
mask CRT raster displays results because the
three color beams pass through the deflection
yoke differently and are exposed to slightly dif-
ferent deflection fields. Misconvergence is a non-
linear function of the deflection current and is
difficult to eliminate, so compromise is usually
accepted. Both static and dynamic convergence
must be periodically adjusted because of circuit
drifts, etc.

Autoconvergence

The new 41158 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. Convergence is controlled to within
0.2mm over the entire display area, resulting in
sharper characters, lines, and colors. Technical
skills are not required to maintain optimum
convergence.

Logic Analysis

These complex, high-density displays are more
readily comprehended when viewed in color. The
DAS 9129 Digital Analysis System display is cod-
ed in red, green, and yellow. The use of these
phosphors (instead of the usual red, green and
blue) minimizes the effects of misconvergence
(each character uses only one phosphor) while
allowing the user to concentrate on high priority
information displayed in yellow, or error mes-
sages displayed in red, as opposed to the quiet-
er background information shown in green.

Information Handling

Characteristics

Size

The ultimate size for color displays using DVSTs
and shadow-mask CRTs is about 636 mm
(25nches) diagonally. The DVST can also be
made quite small (152 mm or 6 inches) and still
provide a large number of vectors because the
spot size can be scaled down accordingly. The
number of vectors in the color refresh mode is
not limited by the resolution, but by the deflec-
tion 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 pow-
er. However, the DVST avoids the need for high
power with large numbers of stored vectors,
though it faces the same trade-off for the re-
freshed color vectors.

Number of Colors

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

The DVST with CWT is very useful where com-
plex images are to be displayed and color is
needed only to highlight areas of the display.
The shadow-mask raster display is by far the
most prevalent type of color display in use
today.
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Color Specification
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Figure 5. The double-ended cone can be used to express col-
ors in terms of hue, hghtness, and saturation. Hue is ex-
pressed in degrees from 0 to 360, lightness from 0 to 100%,
and saturation from 0 to 100%.

An attractive feature of a color terminal is its abil-
ity to display images in the desired colors. But
how does one go about selecting a specific col-
or and describing it to a terminal in meaningful,
precise terms? Interactively, the user specifies a
color and the terminal displays it. The user evalu-
ates the displayed color and corrects it if neces-
sary. To be effective and expedient the method
of describing colors must ease this interactivity.

There are many theories and models for specify-
ing colors. One text alone shows over 30 ap-
proaches. Colors for Tektronix terminals are
specified using the double-ended cone shown in
Figure 5. Colors are selected by specifying hue,
lightness, and saturation (HLS). These attributes
relate to how colors are perceived. Hue is the
characteristic associated with a color name such
as red, yellow, or green. Lightness is the charac-
teristic that allows the color to be ranked on a
scale from dark to light. Saturation is the extent
to which the color differs from a gray of the
same lightness. For example, fire-engine red is
highly saturated.

Lightness variations are represented along the
vertical axis, with black at 0 percent at the bot-
tom apex and white at the top at 100 percent.
On a plane that intersects the cone perpendicu-
larly to the vertical axis, all colors are of equal
lightness. Variations in saturation are represent-
ed by a radial distance from the lightness axis.
Hue is represented as an angular displacement
around a circle intersecting the cone.

Stated quantitatively, hue is a variation of color
advanced by degrees represented as an angle
from 0° to 360° from a reference where 0° is
blue.

Saturation is expressed as a percentage of the
distance to the surface of the cone ranging from
0%, maximum white at that lightness level, to
100%, which is fully saturated
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lightness planes (L) shown on the scale are for
00%. If S = 0% the lightness planes will be:
71 - 100 (white)
43 - 70 (light grey)
14 - 42 (dark grey)
0- 13 (black)
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Figure 6. Tek Color Standard is one implementation of the double-ended cone concept. It is relatively easy to specify a desired
color in terms of hue, lightness, and saturation using such a standard.

The Tektronix HLS color standard for a graphics
terminal with a 64-color palette (Figure 6) illus-
trates the implementation of the double-ended
cone. The continuous and theoretically infinite
cone has been partitioned into 64 regions of col-
or. Figure 6 can be used to illustrate the concept
of specifying color. For example, fire-engine red
can be specified as: hue is red (120°), lightness
is 50%, and saturation is full (100%). This color
would be specified as 120, 50, 100.

The HLS method of specifying color provides
terminology and a conceptual framework for
working with color. Because the cone and input

numbers are easily learned and remembered, us-
ers are able to select a color from the color cone
and display it close to the desired color on the
first try. After evaluating the color they can easily
change hue, lightness, and saturation as need-
ed. Yet, increases in the numbers of obtainable
colors on a display will demand alternative
means of color specification. The HLS system
has 3.6 million color addresses (360 x 100 x 100)
while the 41158 has 16 million color addresses
(eight bits per gun). Ongoing research at
Tektronix seeks to enhance the interface to color
beyond today's standard set by Tektronix
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The 4115B’s user-selectable coordinate space is a staggering four billion x four
billion points: enough to describe IC's in 0.001 um increments. You can work with
as many as eight graphics planes to provide 256 colors. 50,000 vectors/second
redraw speed.
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The 4110 Series can be configured either as a pedestal unit
with detached low profile keyboard or in separate display,
processing, and keyboard modules for fiexibility in configuring
workstations. Shown are the 4115B and M4115B. Fore-
ground display courtesy of Swanson Analysis Systems, Inc.
See page 104.
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Graphic Segments, Plus Patterns and Surfaces,
Enhance Data Discrimination and Manipulation.
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Effects of dynamic forces on materials scan easily be interpreted as seen in this mallet
example. Displays courtesy of Swanson Analysis Systems, Inc.

Finite element models of large structures such
as a section of concrete dam can easily be
created, using the 41138 Computer Display
Terminal. See page 107.
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Low-Cost, High Quality
Color Graphics and Alphanumerics
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TAKES INFORMATION R
20M SOURCE FILE AND AUTOMATICALLY
GENERATES THE INTERFACE

Color graphics is used in Tek's Microprocessor Development
Products to help conceptualize complex software development
tools. See page 45.

It is in the combination of alphanumerics and graphics that the
desktop family excels. The terminals actually have two indepen-
dent yet synchronized displays that allow them to perform as

both alphanumeric and graphic terminals. The alphanumeric and
graphic displays can be turned off and on and copied indepen-
dently at the touch of a button. Two terminal functionality has
been built into each of the Tek desktop family. The special trans-
parent mode allows a full screen of alphanumerics and a full
screen of graphics to be displayed simultaneously.

Display courtesy of Applied Research of Cambridge Ltd.

The 4105 is designed to produce complex graphics and pictures
and perform the text editing tasks required by professionals in
day-to-day data analysis and representation. As a result, it can
also easily handle the simple bar graphs and pie charts and block
diagrams normally required by business and management. Display
courtesy of Integrated Software Systems Corporation.

See page 98.
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Color easily differentiates the various levels of this integrated circuit

design.
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The 4107 offers 640 x 480 pixel resolution

. more than sufficient for highly technical

drawings. See page 99.

Display courtesy of Applied Research of Cam-

bridge Ltd.
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Select From a Palette of 4096 Colors

Color shaded solid models, such as this robot arm, can
be easily displayed on the 4109's display screen.
Shaded solid models not only facilitate the communica-
tion of proposed product designs to management but
also enable the engineer to visually analyze and inter-
pret design alternatives. Display generated using
SDRC GEOMOD courtesy of GE CAE International
Inc. See page 100.

Produced by SAS Graph Courtesy of SAS Institute Inc.
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COLOR SPECTRUM

TEK

Color Hardcopy With A Palette
of up to 125 Shades
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The 4695's bright, saturated colors and overall image quality are unsurpassed in its price range. The copier can place 120 dots per inch in both

horizontal and vertical directions. See page 102.

COLOR HARDCOPY TECHNOLOGY
Information Sharing
Information sharing is a key factor in any applica-
tion and most easily accomplished with some
type of visual image such as graphic illustrations,
photographs, etc

The results could be presented in other forms
(pages of numeric lists, for instance), but graph-
ics are the preferred form for one simple reason:
Graphics are visual, and colored graphics make
most visual information easier to understand

This need to share information, coupled with the
growth of the use of color to clarify and define
information, has resulted in expanded applica-
tions for color graphics copiers and plotters

Pen Plotters

Pen plotters are another common technology for
producing color copies, offering the advantages
of high copy quality, low cost, low maintenance,

20

and reasonably simple operation. They draw vec-
tors and text directly from computer output
Since plotters are fairly slow, this output is some-
times “buffered” or “spooled” through a magnet-
ic medium such as tape or disk to reduce the
time burden on the host

Plotter output is generally of very high quality,
with clear colors and sharp lines. Because they
can use several types of pens, a variety of line
thicknesses are available. Line aberrations, such
as stair-stepping, are minimal in pen plotters. In
fact, except for the ability to easily fill areas, the
pen plotter comes closest to meeting the quality
expectations expressed by color graphics users
They can produce many of the kinds of graphics
required by users, from plots for reports and ar-
chiving to camera-ready drawings and filmwork
for CAD users

Color Graphics Copiers

Tektronix Color Graphics Copiers use on de
mand ink-jet technology to produce eight-color
copies from computer graphics displays

Ink-jet printers create graphics with fine dots of
colored ink. The ink is simply accelerated toward
the medium in fine droplets. Ink-on-demand gen-
erates tiny individual ink droplets for a particular
graphics point when required

The ink-on-demand technology has several ad-
vantages over a continuous ink circulation tech-
nology. A continuous ink circulation system re-
quires frequent cleanup, and air bubbles and
other contaminants introduced during recircula-
tion can clog nozzles and even alter the chemi-
cal make-up of the ink. This can result in re-
duced color quality and persistence

Ink-on-demand is clean, low maintenance and of-
fers finer resolution than impact methods with
better saturated colors and finer detail. It offers
better area-fill capabilities than pen plotters and
produces faster copies as well. This is particular-
ly true when images are complex combinations
of lines and filled areas, with text as well as
graphics as part of the copy.



TEK

High Image Quality
150 Dots/Inch Provide Excellent Color Saturation

COLOR PRODUCTS REFERENCE

Both the 4695 and 4691 Color Graphics Copiers offer trans-
parency and plain paper copies. Shown above are 4691
transparency and hardcopy samples. The color boxes show
some of the variations available on the 4691. See page 103.
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Color Monitor’s Versatility Provides High
Performance in a Wide Variety of Applications
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False-color-processed image of San Diego, California vicinity
benefits from precision characteristics of the 690SR Color
Display.

The photograph of a 690SR screen shows the
image created by an experimental system
which uses dither to decrease edge effects
and contouring allowing minimization of the
size of the image memory. See page 185.
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Low-Cost, High-Resolution,
Easily Discernible Multichannel Displays
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ACTUAL SIZE

This multichannel application uses a 5000-Series amplifier in the left com-
partment of the 5116 Oscilloscope to precondition the signal. Here a stored
reference trace is compared with a later signal acquisition.
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1/8T=310Hz

The color oscilloscope allows full-screen multi-
channel displays, as in this transducer measure-
ment showing vertical displacement and velocity

after a shock test. The 5116 Color Oscilloscope with 5010 Waveform Digitizer,

and the 5A26 Dual Differential Amplifier. See page 292.
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TEK B

Improved Accuracy and Speed In Logic Analysis

111 B 11111111 -1111 -1111111111111111

ACTUAL SIZE

Color assists the user in understanding disassembled state data from
microprocessors: yellow for instructions, green for memory reads and
writes, and yellow-on-red for user-programmable highlights.

The large, easy-to-read color display of microprocessor mne-
monics saves time for engineers debugging system operation.

Red cursors allow the DAS 9100 user to easily identify short
time intervals, down to 1.5 ns! See page 65.
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MADE EASY

TE

IEEE-488 COMPATIBLE
SYSTEM INSTRUMENTS

Tektronix Means . . . Measurement Capability, GPIB Compatibility

As measurement needs grew in number and
complexity over the past few decades, people
began to realize that traditional design and test
procedures were becoming inadequate. When
the inadequacies became intolerable, special in-
terfaces were designed and various instruments
were connected to controllers to form specialized
test systems. From these beginnings, some major
benefits of automated test and measurement
were quickly realized:

« Test and measurement labor costs were

reduced.

* Human error decreased through precise and
repeatable automation of measurements.

» Skilled people were released from mundane or
repetitive procedures to pursue more creative
research and design activities.

« Sophisticated analysis techniques could rou-
tinely be applied to provide greater insight into
devices and processes.

But, for all their benefits, automated test and
measurement systems still had some significant
problems. Mostly, these stemmed from each
system being unique, custom built. The automa-
tion need had to be severe to justify custom
design costs. Systems and data formats were not
generally compatible with each other. And chang-
ing the system or adding instruments meant
another custom design effort.

Test and measurement automation was still too
fragmented and costly for general use, even
though the benefits were generally needed. A
standard interfacing system providing across-the-
board compatibility for a variety of instrumenta-
tion and instrument controllers seemed to be the
solution.

The First Step Toward
Compatibility

In 1975, the first major step toward general
compatibility in electronic instrumentation for sys-
tems use was taken. This step was publication of
the IEEE Standard 488-1975 defining an interface
and communications bus for programmable in-
struments. This bus is commonly called the
GPIB—the General Purpose Interface Bus.

In 1978 the standard was further refined (IEEE
Standard 488-1978) defining an interfacing sys-
tem that has become a widely accepted instru-
ment industry standard. The major areas it speci-
fies are:

1. Mechanical—the interface connector and ca-
ble. See Table 1

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

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

Today, a wide variety of instruments include
interfaces conforming to this mechanical, electri-
cal, and functional standard. These GPIB-com-
patible instruments and instrument controllers
make it possible to achieve the benefits of auto-
mated test systems without paying the previous
price of custom system design. With GPIB com-
patibility, measurement capability can be chosen
off-the-shelf and simply cabled with standard bus
cables in either a linear or star configuration.
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IEEE-488 COMPATIBLE
SYSTEM INSTRUMENTS

TEK

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

« Up to 15 devices (1 controller and 14 instru-
ments) 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 (< +08V) and re-
leased (or false) when pulled high (= +2.0V).

* Maximum data rate of wup 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).

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
(M 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 initial state
()
Device Starts some basic operation
Trigger of the instrument
(0T
Controller Sends device addresses
©) and other interface messages
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Tektronix’ Systems Experience

Long before publication of the IEEE Standard
488-1978, Tektronix had entered the test and
measurement systems business. The measure-
ment speed and capabilities of the Tektronix
automated oscilloscope and Tektronix semicon-
ductor test systems quickly highlighted the bene-
fits 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 Standard
488 were recognized. And, when the IEEE Stan-
dard 488 became reality, GPIB compatibility was
already an integral part of Tektronix product
planning and engineering. The result is that
Tektronix is now a recognized major supplier of a
full line of GPIB system components—a supplier
that puts more than a decade of systems plan-
ning, design, and implementation experience into
each product.

GPIB System Components
An automated test and measurement system
usually consists of the following components:

* Multiple instruments: these are either stimulus
instruments, such as function generators,

pulse generators, and power supplies, or mea-
surement instruments, such as counters,
waveform digitizers, and multimeters.

« Controller with software: this tells the instru-
ments what to do, collects the results, and
processes them. The system controller is gen-
erally a small computer. The software or firm-
ware operating system must have a powerful,
flexible /O structure to handle GPIB bus traf-
fic. It must also have processing power for
waveform manipulation 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.

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

For smaller systems, these last three components
are often incorporated in the system controller—a
desktop computer, such as the Tektronix 4050
Series, that is specifically designed for use with
instrument systems. Larger, more powerful sys-
tems, however, may be minicomputer-based,
augmented by one or more high-speed mass
storage devices, a graphic display terminal, and
run under specialized instrument control and sig-
nal processing software such as TEK SPS BASIC.

All these components can be easily interconnect-
ed if the standard GPIB interface has been built in
and appropriate functions made programmable.
Before GPIB, most measurement 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 control-
ler via the bus, and set up the systems in linear or
star configurations. Additionally, some controllers
can drive more than one GPIB port. The Tektronix
4041 has an option for a second port, allowing
control of up to 28 instruments. 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.

(8 signal lines)

INTERFACE MANAGEMENT BUS
(5 signal lines)

TRANSFER BUS
(3 signal lines)
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GPIB
MADE EASY

Linear Configuration

All these devices (the controller, measurement
instruments, and peripherals) comprise the hard-
ware. The system cannot operate, however, un-
less it is driven by software.

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

The software and the program in the controller
make the system do what the user wants. The
GPIB interface allows users to plug system com-
ponents together, but without software, the sys-
tem can do nothing.

In programmable instrument systems, the “lan-

guage” of the software or program has several

meanings:

1. The controller has its own language, such as
BASIC, and users must express their inten-
tions in this language.

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

3. The actual control of the GPIB interface is
transparent to the user with Tektronix instru-
ment 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.

Know the controller's language.

w

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 compatibility. Consistency has been
designed into each system component for the
greatest degree of compatibility. Intelligence has
been designed in to relieve you from interfacing
details. And firmware and software have been
designed and written to provide the maximum in
programming ease and measurement capability.

GPIB

GPIB

Consistency Makes a Big

Difference

Tektronix GPIB products are designed and thor-
oughly evaluated for compliance with IEEE Stan-
dard 488-1978 and for compatibility with one
another. Because these products 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
deletion 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 termi-
nator common to all Tektronix GPIB instruments is
a further benefit. But, since the IEEE Standard
488-1978 allows several optional message termi-
nators, Tektronix instruments go an extra step by
providing a switch for selecting optional termina-
tors. These features provide users with the capa-
bility of quickly configuring and reconfiguring
interactive and automated measurement
systems.

The result is a line of products that are not only
GPIB compatible—but are capable GPIB instru-
ments with the features that make them useful
and the compatibility that makes them work
together.

Star Configuration

Instrument

GPIB

(Controller)

Tektronix Standard Codes and

Formats Means Programming Ease
The IEEE Standard 488-1978 specifies the hard-
ware interface and its basic functional protocol. It
also specifies a set of codes called interface
messages that control interface functions. How-
ever, the IEEE Standard 488-1978 does not speci-
fy the syntax or coding of device-dependent
messages—the messages that control the pro-
grammable features of the instrument.

Since the device-dependent messages are not
specified, instruments that conform to the IEEE
Standard 488-1978 may use inconvenient or even
incompatible message formats. It's much like a
telephone system—the hardware link is well de-
fined, 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 coding of
device dependent messages, while retaining full
IEEE Standard 488-1978 compatibility. The
Tektronix Standard Codes and Formats speci-
fies message coding to:

¢ Be simple and unambiguous

¢ Use commands that are common among simi-
lar devices
* Use simple, easy-to-remember mnemonics.

Device
Functions
e.g.7612D I
Programmable
Waveform

Digitizer ATN

I ATN

Device-Dependent Messages
Device

Interface Messages

Functions
l e.g. 4052A
Desktop
Computer/System
I Controller
I (with IEEE-488 Interface)
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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.

The benefits of the Tektronix Standard Codes
and Formats, a major feature of the Tektronix
GPIB communications protocol, are numerous.
Because of their natural English-like structure, in-
strument control commands and messages are
easy to use. The result is a GPIB implementation
that is specifically designed to overcome the
programming rigidity and cumbersome proce-
dures of other GPIB systems.

ASCII Data Standard

Since most controllers accept ASCIl data direct-
ly, Tektronix GPIB instrument commands are
coded in ASCIl. This eliminates the need for er-
ror-prone data conversions or byte-by-byte en-
coding. For example, to set the center frequency
of the 492P Spectrum Analyzer to 1.75MHz, the
command is simply written FREQ 1.75 MHz—no
more calculated percentages of full-scale or
BCD equivalents. Settings for Tektronix GPIB in-
struments are sent as ASCIl data in human read-
able form.

Flexible Formats

Many minor format items that are aggravations in
other systems are also taken care of by
Tektronix Standard Codes and Formats. For ex-
ample, Tektronix GPIB instruments accept nega-
tive zeros and leading and trailing spaces; they
also overlook inconsistent use of upper and low-
er case letters. And, since truncated numbers
can drastically affect measurements, Tektronix
GPIB instruments round off rather than truncate:
e.g., a value of 2.49 becomes 2.5 rather than 2.4.
In short, the built-in intelligence is used to make
intelligent decisions. That makes your program-
ming job much less rigid and substantially easier.

Common Messages

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

Tektronix 4041 System Controller

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 keyboard rather
than at instrument panels, GPIB systems must
be as friendly as possible. This means, too, that
the controller languages should be simple, logi-
cal, and easy to interpret and implement. That's
why BASIC, the established language for
Tektronix instrument controllers, is the preferred
language of Tektronix Standard Codes and
Formats.

BASIC is an established language with wide use
and familiarity. It is also an English-like language
that is easy to learn and understand. So, com-
bined with the English-like messages used with
Tektronix GPIB instruments, it becomes a consis-
tent and familiar means of communicating with
your system. And your program listings are easy
to read and follow, with very little interpretation
required. (For more details on Tektronix Stan-
dard Codes and Formats, ask your Tektronix
Sales Engineer or Representative.)

Controllers to Match Your Needs

Tektronix offers three controller-software pack-
ages to meet varying GPIB system needs. These
packages are:

* The 4041 System Controller, optimized for in-
strument control in a variety of situations.

* The 4050 Graphic Computing Systems, opti-
mized for desk-top instrument control and
computing with full graphics capabilities.

« TEK SPS BASIC software with the DEC
PDP-11 Series minicomputer, optimized for
systems with full waveform acquisition, pro-
cessing, and graphics.

The 4041 System Controller

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

The 4041 controller contains three microproces-
sors, with the CPU being the powerful 16-bit
68000. Standard memory is 32 kilobytes with op-
tional expansion to a maximum of 160 kilobytes.
A 20-character alphanumeric LED display, a 20-
character thermal printer, a DC 100 cartridge
drive, 18 function keys, a GPIB port, an RS-232
port, and a real-time clock and calendar capabili-
ty are all standard. An additional GPIB/ RS-232
port pair is optional, with the second GPIB port
having Direct Memory Access capability. With
14 GPIB instruments per GPIB port, the 4041 Sys-
tem Controller offers the capability of controlling
up to 28 GPIB instruments. Also optional are an
8-bit parallel TTL port, and a detachable pro-
gram development/debug keyboard.

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

The program development ROMs (with key-
board, or an RS-232 terminal), give the engineer
or production test programmer access to the
system language. Its English-like commands,
simple syntax, and line-by-line interpreter imple-
mentation combine for a friendly and interactive
system. A variety of other features are also in-
cluded to increase friendliness. For example,
variable names may be up to eight characters
long, allowing meaningful names such as
RISETIME, VOLTAGE1, or DELAY. And, as an-
other example, subprograms and program lines
can be named—e.g., 1000 SRQPOLL: or
200 RMS VOLTS:—for quick and easy access.
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The 4041R01 Graphics ROM pack gives the 4041
the capability to generate graphic commands to
interact with peripheral devices using Tektronix
compatible graphic codes. These high-level and
primitive commands allow you to construct and
incorporate graphic images, symbols, charts and
diagrams into your system applications. System
usability is greatly enhanced when supported
with a graphic human interface.

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 automat-
ically 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 displayed on any graphic
peripheral device supported by the 4041R01. The
automatic plotting commands are the heart of the
4041R02. These commands, given your data,
draw axes with appropriate tic marks and plot the
desired data. You need little experience to pro-
gram 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 instrumentation
system applications requiring waveform process-
ing. Coupled with our programmable 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
processing applications normally solved by
lengthy programs requiring extensive knowledge
of waveform processing and computer funda-
mentals. Combined with the graphics and plotting
ROM packs, the 4041R03 allows you to produce,
analyze and display waveforms semiauto-
matically.

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

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

Yet, for all its sophistication, the 4041 is still
particularly desirable for use by lower-skill opera-
tors in a production environment. Instrument con-
trol 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 programs
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 develop-
ment mode, simply plug the program develop-
ment 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.

Tektronix 4052A Desktop Computer

The Tektronix 4050-Series Desktop Comput-
ing Systems

The 4050-Series systems are especially conve-
nient for engineering bench or laboratory support
of GPIB compatible instruments. The typewriter
style keyboard, built-in calculator keypad, and
special programmable keys provide easy opera-
tion. In addition, the GPIB interface port provides
for control of up to 14 GPIB instruments at a time.

Tektronix 4050 Series systems have an exclusive
high-resolution storage display for unexcelled
graphic clarity and detail. There is no distracting
screen flicker. All lines are continuous, never
detracting from or distorting information.

This built-in graphics capability allows interactive
graphic manipulation to help visually analyze
waveform data before it is processed. A user can
often gain valuable insights or decide to investi-
gate a new direction once the acquired data is
graphically displayed.

Supporting the advanced, interactive graphics
capability is powerful computer performance.
Features such as full array processing, an invalu-
able tool for handling whole waveforms, and
dynamic memory allocation, reduce the worry
about data movement in the system.

Additionally, a range of peripheral products are
available with Tektronix 4050 Series Desktop
Computing Systems to provide analysis records
in many sizes and formats. Tektronix peripheral
products include hard copy units, digital plotters,
graphic input tablets, and disc memory systems.

With 4050 Series Systems, you can immediately
start using a high-level extended BASIC. This
universal technical language is well adapted to
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technical needs of the user and includes exten-
sions for increased computational power and
further ease of use.

Tektronix also supplies general utility software
programs for various communication routines,
such as bi-directional transferring of waveform
data, test results, and instrument settings. And
acquired data can be quickly graphed on the
display screen. Graphic waveform handling is
enhanced by built-in features such as auto-scal-
ing, where unknown quantities of waveform data
can be scaled into a defined set of graphic
coordinates by a few key-stroke operations. Coor-
dinates may be defined for Log-Lin, Log-Log, or
even Smith Chart and Bode plots—whichever is
relevant to your application. Any of the displays
can be quickly copied to paper.

Some of the more common signal processing
tasks can be accomplished using firmware sup-
plied by Tektronix. Plug-in ROM packs for the
4050 Series controllers provide specialized wave-
form processing commands. For example, the
Signal Processing ROM Packs use versatile En-
glish-ike commands to handle data arrays or
whole waveforms.

Other ROM pack capabilities include fast Fourier
and inverse Fourier operations. The fast Fourier
transform can transfer whole waveforms from the
time domain to the frequency domain in a matter
of seconds.

Still other ROM packs offer a real-time clock,
advanced graphic handling features, data con-
version packages, and other GPIB computational
tools.
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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 software to
provide the most powerful of big-system instru-
ment control and signal processing. A wide vari-
ety of peripherals can be handled, including
plotters, line printers, graphic terminals, magnetic
tapes, and single or multiple disk storage sys-
tems. 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.

Tektronix WP3202 Signal Processing System using TEK SPS
BASIC and a DEC PDP-11 Minicomputer

Two versions of TEK SPS BASIC are available, the
standard version and the extended memory ver-
sion. The extended memory version permits pro-
cessing 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 architecture
consisting of a resident monitor and an expand-
able library of over 100 nonresident commands.
This unique design lets you configure a software
system to meet your specific needs yet leaves
the system open for adding new commands and
processing modules.
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Measurement data can be stored and accessed
in a variety of ways. Information can be read or
written in either ASCII or binary. Named files can
be accessed on hard or flexible disks, magnetic
tape, or cassettes. Information can be read from
files either sequentially or randomly. TEK SPS
BASIC commands give you complete file man-
agement capability.

Comprehensive graphics permit waveform plots
and X-Y plots between waveforms. Either can be
done with single commands. The output is com-
plete with scaled and labeled axes and can be
hard-copied to paper.

There's also data logging capabilities for auto-
mated waveform capture. And the software's
better than 7-digit precision means much higher
resolution than possible in conventional oscillo-
scope measurements. Plus, there are special
data structures to retain both numeric and literal
information (scale factors and units) associated
with a given waveform. This waveform data struc-
ture, as well as numeric arrays or portions of
numeric arrays, can be operated on arithmetically
as easily as can simple numeric variables.

Beyond extending the standard mathematical
operations and functions to include waveform
processing, TEK SPS BASIC also provides special
waveform processing functions. Waveforms can
be integrated, differentiated, convolved, correlat-
ed, and fast Fourier transformed—all with single
commands. Polar conversions can also be per-
formed with a single command to present results
as magnitude and phase.

With its large array size capabilities (limited only
by memory in most cases), advanced signal
processing, and program and instrument tasking
capabilities (including error control for indepen-
dent operation), TEK SPS BASIC offers all of the
flexibility and power necessary to control any-
thing from the simplest to the most sophisticated
test and measurement system.

Guide for Selecting GPIB

Instruments

When selecting GPIB instruments for a specific
application, be sure to check several key specifi-
cations for suitablity in the configuration.

First, make sure that the instrument can make the
desired measurements. Next, determine that the
interface functions are compatible with the pro-
posed usage and with other instruments in the
GPIB configuration. The following items should be
used as a checklist with your sales representative
when considering instruments to be used in GPIB
configurations:

1. Is the instrument intended for interactive
measurement analysis or automated mea-
surement; i.e., are all necessary instrument
functions remotely 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 measure-
ments to the controller.)

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

4. Does the instrument use standard codes and
formats conventions for 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?

Tektronix Support for Your GPIB

System

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

Every product is shipped with a complete and
comprehensive operating manual. Additionally, a
variety of training services are available. Training
classes are available both at our Beaverton cam-
pus and in the field.

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

For users of 4050 Series controllers, there is
TEKniques, the IDD Applications Newsletter. It
covers the field of 4050 applications and provides
abstracts of new software contributions to the
IDD Program Exchange Library.

HANDSHAKE is another newsletter available
from Tektronix. It's published quarterly and con-
tains application and technical articles covering
the broad spectrum of instrument control and
signal processing.

The Tektronix Instrumentation Software Library
provides programs for Tektronix programmable
measurement instruments. The Tektronix Instru-
mentation Software Library catalog provides pro-
gram abstracts and ordering information.

An extensive collection of application notes and
magazine article reprints is another source of
information offered by Tektronix. Our Field Of-
fices 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 main-
tains a network of service centers for your mainte-
nance needs.
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WAVEFORM ACQUISITION PRODUCTS

NEW 336 Option 01
Digital Storage Oscilloscope

140 kHz Storage Bandwidth

Time and Voltage Measurement Cursors

50 MHz Nonstorage Bandwidth

CRT Readout, Only 5 kg (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/div and horizontal
time/div allows “hands-off* operation in many applications. See
page 352.

468 Option 02
Digital Storage Oscilloscope

10 MHz Storage Bandwidth

Time and Voltage Measurement Cursors

100 MHz Nonstorage Bandwidth

Signal Averaging

This portable, high-performance oscilloscope uses a unique display
interpolation system to store and display single-shot events. Enve-
lope mode can be used to catch glitches, view frequency drift and
amplitude modulation, or detect aliasing. Can be used with a 4924
Tape Drive to record waveform data on-site for subsequent filing or
computer analysis. Option 02 GPIB interface for outputting wave-
forms as addressable talker. See page 350.

NEW 7D20/7D20T
Programmable Digitizers*1

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 mainframes 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.

The 7D20T provides the same digitizer capabilities in a compact
stand-alone package. See page 337.

7912AD Programmable Digitizer*1
100 GHz Equivalent Sampling Rate
500 ps/div Calibrated Sweep Rate
500 MHz Bandwidth at 10 mV/div
Built-in Signal Averaging

This unique product can digitize and store single-shot or repetitive
signals from millisecond to subnanosecond duration. Waveform
data is stored in a 4096 word memory. Designed for interactive and
automated applications, this waveform digitizer is very useful in
laser research. The digitizing technology employed in this instru-
ment provides an equivalent sampling rate up to 100 GHz. See
page 346

390AD Programmable
Waveform Digitizer* !

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 342.

7612D Programmable Digitizer*!
200 MHz Dual Channel Sampling
Dual Time Base

Variable Record Lengths to 2048 Words
Each Channel

8-Bit Vertical Resolution

Pretrigger and Posttrigger
Sample-Rate Switching

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.
Digitizing accuracy is provided by a unique type A/D converter
working with an ultra-high-speed comparator. Memory partitioning
helps capture fast, successive, randomly occuring events. Multiple
sample rate switching is available during waveform acquisition. Re-
motely controllable over GPIB. See page 344.

5223 Option 10
Digitizing Oscilloscope*!

1 MHz Equivalent Time Bandwidth
1 MHz Sample Rate

10-Bit Vertical Resolution
Pretrigger and Bi-Slope

X-Y Analog Plotter Output

Roll and Vector Modes

This 10 MHz digital storage oscilloscope provides a digitized dis-
play 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 measuring mechanical displacement transducer signals
to biomedical activities. Option 10 GPIB Interface for I/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 348.

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
Calculator 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 re-
motely controlled via the GPIB. Plug-in functions not controllable via
GPIB. See page 340.
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WAVEFORM ACQUISITION PRODUCTS

Desktop Computer-Based
Waveform Processing Systems

1L

WP1310

Extended Waveform Processing; FFT and IFT
Mag Tape Program and Data Storage

High Resolution Graphic Display

GPIB Instrument Control

Based on the Tektronix 7854 Oscilloscope and

the 4052A Desktop Computer System equipped
with ROM packs, this system can acquire, pro-
cess, store, and display electrical signals. 4050
Series BASIC routines from the Utility Software
permit system operation with limited program-
ming experience. The 7854 is remotely controlla-
ble over the GPIB. The 4052A can control other
GPIB compatible instruments. See page 357.

WP2110

Acquisition to 200 MHz w/Program Control
Acquisition to 1 GHz w/Direct Access Plug-in
Program and Data Storage on Mag Tape
High Resolution Graphic Display

100 GHz Equivalent Sampling Rate

GPIB Instrument Control

Waveform and Array Processing

An effective combination of Tektronix instru-
ments, the WP2110 is a high-speed, signal acqui-
sition and transient digitizing system. Single-shot
or repetitive signals from millisecond to
subnanosecond duration can be digitized and
stored with 9-bit resolution. Waveforms and ar-
rays can be processed and displayed. The
7912AD is remotely controllable over the GPIB.
See page 357.

WP3110

GPIB Instrument Control

Acquisition to 80 MHz w/Program Control

Waveform and Array Processing

Two Independent Digitizing Channels

Sampling Rates to 200 MS/s

High Resolution Graphics Display

Based on the Tektronix 7612D Programmable
Digitizer and the 4052A Desktop Computer Sys-
tem equipped with ROM packs, the WP3110 is a

complete signal acquisition, waveform process-
ing, storage, and display system. Equipment op-
tions include a Hard Copy Unit. The 7612D is re-
motely controllable over the GPIB. The 4052A can
control other GPIB compatible instruments. See
page 357.

Controller-Based
Programmable Digitizer Systems

WP2251/WP2252

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 Graphic Display

A self-contained signal acquisition, display, wave-
form processing, and data storage system, the
WP2251 combines a Tektronix 7912AD Program-
mable Digitizer and an Instrument Controller with
a 4012 Computer Display Terminal. Software sup-

- port is TEK SPS BASIC and high-density data-

storage peripherals. An extensive software pack-
age on disk includes signal processing, graphic

and high-level GPIB driver in addition to instru-
ment and system checkout programs. The Con-
troller can accommodate up to four GPIB Inter-
faces and features 64 kilowords of memory
expandable to 128 kilowords. See page 356.

The WP2252 is a complete acquisition, process-
ing, storage, and display system for high-speed
signals and transients. It is based on the Tektronix
7912AD Programmable Digitizer operating with a
Controller, a Tektronix 4012 Computer Display
Terminal and other peripheral equipment. TEK
SPS BASIC software on (floppy) diskettes in-
cludes operational packages and checkout
routines. The controller can accommodate two
GPIB Interfaces and features 64 kilowords of
memory and floating-point hardware. See page
356.

WP3201/WP3202

Acquisition to 80 MHz w/Program Control

Program and Data Storage on Disk

Sampling Rates to 200 MS/s

Waveform and Array Processing

Real Time GPIB Instrument Control

Two Independent Digitizing Channels

The WP3201 is a complete signal acquisition and
waveform processing system based on the
Tektronix 7612D Programmable Digitizer and a
Controller. It is supported with TEK SPS BASIC
software and high-density data storage
peripherals. Stored on mag disk, resident soft-
ware includes signal processing, graphics, and
high-level GPIB driver in addition to major instru-
ment and system checkout software. The Con-
troller accepts up to four GPIB Interfaces. See
page 356.

The WP3202 can acquire, process, and store

high-speed signals and transients on two inde-
pendent channels. This system combines the
Tektronix 4012 Computer Display Terminal and
7612D Programmable Digitizer with a Controller
and other peripheral instruments. Operating soft-
ware contained on (floppy) diskette includes sig-
nal processing, graphics, and a GPIB driver in ad-
dition to instrument and system checkout
software. The controller will accommodate two
GPIB Interfaces and features 64 kilowords of
memory and floating-point hardware. See page
356.

GENERAL PURPOSE INSTRUMENTS

NEW AA 5001/SG 5010
Programmable Audio Test System*!

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 22.51,

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 367.
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GENERAL PURPOSE INSTRUMENTS

CG 5001 Programmable
Calibration Generator* '

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 verify-
ing major oscilloscope parameters. Learn mode allows front panel
control settings to be assimilated as program data by controller. All
front panel settings are remotely controllable via the GPIB. Built-in
self test routine is activated when power is applied. See page 398.

DC 5009 Programmable
Universal Counter/Timer*1

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 fea-
tures push-button automatic trigger-level setting and 8 measure-
ment functions. An arming input permits measurement of selected
events within complex waveforms. Option 01 provides an oven-con-
trolled 10 MHz crystal oscillator. All front panel settings and fea-
tures are remotely controllable over the GPIB. See page 362.

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 provides measurement
of frequency to 350 MHz, period, ratio, and event B during A, using
a reciprocal technique. Trigger levels automatically set to optimum.
Trigger voltage setting is displayable. Automatic self-test feature.
Probe compensation feature allows quick and accurate compatibil-
ity of signal probes. Remotely controllable over and fully program-
mable via GPIB. See page 360.

DM 5010 Programmable
Digital Multimeter*?

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 resistance. A diode-test function tests
semiconductor junctions while a low voltage/ohms function allows
in-circuit measurements without turning on diode or transistor junc-
tions. Math functions include: Averaging (up to 19,999 readings),
dB (ref to 1 mW or to user-supplied constant). Comparison (user-
supplied upper/lower limits). Offset and Scaling (user supplied
constants), or any combination of these functions. See page 364.

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 provided with variable symmetry in one per-
cent steps. Phase-lock mode automatically locks to any input sig-
nal, 20 Hz to 20 MHz. Dc offset voltage is programmable from 20
mV to 7.5 V. Can store ten front panel setups to reduce program-
ming time. Fully programmable via GPIB. See page 365.

MI 5010 Programmable
Multifunction Interface*'

Development Card

16 Relay Scanner, 10 Low Level
Relay Scanner

16-Bit & 16 kb Digital I/O

12-Bit D/A & A/D Converter

This TM 5000 Series plug-in interface module accommodates 3
front-panel plug-in cards. The MX 5010 Multifunction Interface Ex-
tender provides space for 3 additional cards. A total of 6 function
cards can be remotely controlled via the GPIB. Each of the 7 types
of function cards includes its own ROM and specific function-relat-
ed firmware. See page 369.

NEW PS 5004 Programmable
Precision Power Supply*1

0 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 semiconductor and hybrid circuits and in the operation of
high-performance strain gages and other transducer systems. Its
entire 0 to 20 V output is covered with a coarse and fine adjustment
to provide rapid setability and +0.5 mV resolution without the ne-
cessity 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 366.

PS 5010 Programmable
Triple Power Supply*?!

Triple Output, Triple Display

Programmable Voltage & Current Limit

Front/Rear Outputs, Remote Sense

This TM 5000 plug-in provides three concurrent outputs; two float-
ing at0 to +32 and 0 to —32 V dc and a logic level suppply at 4.5
to 5.5V dc. Operation includes auto-crossover with bus interrupt on
continuous-voltage or continuous-current mode change. All three
supplies may be remotely controlled over the GPIB while front panel
settings are locked out. Overall accuracy is +(0.5% + 20 mV). See
page 366.

S| 5010 Programmable
RF Scanner*!

Software Configurable

Sixteen 50-Ohm Signal Channels

Realtime Clock, 350 MHz Bandwidth

Stores 80 to 300 Commands

This TM 5000 Series plug-in uses sixteen RF reed relays to intercon-
nect twenty front-panel BNC connectors in three possible combina-
tions; 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 scanning and channel switching, this
device is remotely controllable over the GPIB. See page 372.

*! Remotely controllable.
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DAS 9100 Series
Digital Analysis System*?

Up to 104 Channels of Data Acquisition
Acquisition Speeds to 660 MHz (1.5 ns)

Up to 80 Channels of Pattern
Generation at 25 MHz

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

A general purpose, configurable, and user-upgradable digital analy-
sis instrument system. Available with black and white display (9109
Option 06 mainframe), without display (9119 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 con-
trolled via GPIB. The new 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. See catalog descrip-
tion for list of Data Acquisition and Pattern Generation Modules,
accessories and probes. See page 64.

NEW 1240 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 supports all aspects of the design task, including hard-
ware analysis, software analysis, and integration. For hardware
analysis, the 1240 offers 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. Acquisition, triggering
and display of 2 independent time bases are tied together, so you
can fully monitor the interaction between hardware and software.
See page 70.

4041 System Controller

16-Bit CPU Based on 68000

32 k RAM, Expandable to 160 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 environments such as production-line testing. Op-
erating parameters include Interrupt and Error Handling modes. Op-
tions and peripherals equip it for interactive flexibility in research lab
applications. Programming language is BASIC with English-like
commands, extensions, simple syntax, and line-by-line interpreter.
A 1.8 lines/second thermal printer is built-in. See page 331.

4051 Desktop
Computer/System Controller

LS|, 8-Bit CPU
10 or 20 User-Definable Function Keys

High-Level BASIC Programming
Language

High-Resolution Graphics and
Alphanumerics

16 kb or 32 kb Memory Workspace

Provides stand-alone, integrated computing power for various prob-
lem solving and data analysis applications. Simple English-like BA-
SIC commands provide friendly, flexible graphics capabilities. Built-
in mag tape drive has 256 bytes with header. A GPIB Enhancement
ROM Pack (4051R14) improves the performance of the 4051 as a
controller. 12 commands facilitate standard GPIB commands using
direct call statements; twelve more improve GPIB polling by adding
parallel polling, control of SRQ sensing, automatic serial polling and
decoding of Tektronix Codes and Formats for standard error mes-
sages. 17 additional commands expand binary data acquisition and
automated data acquisition and manipulation. See page 128.

4052A Desktop
Computer/System Controller

Extended BASIC Programming
Language

Memory Expandable to 64 kb

LS|, Bipolar, 16-Bit CPU

10 or 20 User Definable Function Keys
High Resolution Graphics

This system controller offers high-performance, stand-alone com-
puting power, flexible data communications, and easy-to-learn ex-
tended BASIC. Excellent choice for scientific/statistical research,
forecasting, data acquisition and analysis. Processor uses micro-
code floating point and built-in mag tape drive allows easy storage
of ASCIl and binary programs and data. A GPIB Enhancement ROM
Pack (4052R 14) provides additional capabilities similar to those indi-
cated for the R4051R14 above. See page 129.

4054A Desktop
Computer/System Controller

19-Inch, High-Resolution Display
LSI, Bipolar, 16-Bit CPU

Extended BASIC Programming
Language
Dynamic Graphics Option

Color Enhanced Graphics Option

32 kb or 64 kb Memory Workspace

Unequaled graphics in an integrated desktop computer/system
controller. Microcoded floating point processor for rapid calculation.
Software is compatible with entire 4050 Series including PLOT 50
Graphics. With 4096 X and 3120 Y resolution (12 million addressable
points) the 4054A has the graphics capability for even the most
complex displays. A GPIB Enhancement ROM Pack (4052R14) pro-
vides additional capabilities similar to those indicated for the
R4051R14 above. See page 130.

*! Remotely controllable.
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SPECTRUM ANALYZERS

492P Programmable
Spectrum Analyzer*?

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 analyzer that provides
CRT readout of all important front panel settings and is fully cali-
brated in amplitude 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
211,

496P Programmable

Spectrum Analyzer*?

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 microprocessor-aided, three-knob operation
and automatic mode selection. Unit is fully calibrated in frequency
and amplitude. Front panel settings can be remotely controlled.
Digital storage eliminates time consuming display adjustments. See
page 215.

PERIPHERALS FOR IEEE-488 SYSTEMS

4663 Interactive Digital Plotter*!
Multi-Color Capability
Dual-Programmable Pen Control
9 Character Fonts

5.5 k Buffer Memory

This intelligent plotter has a unique front panel device that allows
quick selection of operating parameters. Selections can be stored
up to 90 days without power. Plots on C-size (European A2-size)
paper, mylar, or acetate film with felt-tip, hard-nib, or wet-ink pens.
Compatible with PLOT 10 Graphic software. Fully programmable via
GPIB. See page 137.

1360P/1360S Programmable
Signal Multiplexer*1

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 deter-
mined by adjustable straps. Switch modes are: individual gangs of
1, 2, or 4. Multiples of eight inputs can be multiplexed to one out-
put. Remotely controllable over the GPIB. See page 372.

4909 Multi-User File
Management System*1

32 or 96 Mb Drive Capacity
Expandable Up to 8 Drives (768 Mb)
indexed and Dynamically Allocated Files
Variable Length Records

Time of Day Clock with Battery Backup

A high performance mass storage system with flexible file manage-
ment and a multiple-level library structure. 4909 features include
data protection, indexed files, and automatic self-test with LED
fault indicators. In addition to the cabinet, the standard system
includes a controller that can manage up to ten desktop comput-
ers, one 32 Mbyte disk drive, a disk interface plug-in, and an IEEE-
488 Interface plug-in. Up to 10 users can share access, with public
and private file workspace for operational flexibility and file protec-
tion. See page 132.

4932/4909F02 GPIB Extender
Up to 500 Meter GPIB Extension
User Transparent Operation
4909 Plug-in Option

Low Unit Price, Low Cost Cable

Provides GPIB communication over distances of up to 500 meters
(1650 feet) by converting parallel GPIB data to serial form, append-
ing various control signals, and transmitting data to the remote end
over 75 2 RG 6/U coaxial “link" cable. See page 132.

*! Remotely controllable.

RECOMMENDED GPIB CABLES

GPIB REFERENCE

Part Number Description
012-1015-00 0.5 meter, single shield
012-0991-01 1 meter, double shield, low EMI
012-0991-00 2 meters, double shield, low EMI
012-0991-02 4 meters, double shield, low EMI
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The people behind the product are
friendly and ready to help you.

Get sales information and assistance to Customer-site installations are

evaluate and order the products you thorough.

want. Tektronix provides on-site installation for

Ask for a Customer Service Representative  most computer graphics products and most

the first time you contact Tektronix. The Tek-configured systems for computer .

CSR can give you information on products  graphics, semiconductor test, micro- Training and assistance gets users up

and the names of the Sales Engineers as- processor development, and signal pro- to speed, f_ast. .

signed to serve your product interests. cessing. The Tektronix service specialist will ~ Your Tektronix product is most useful to you

Tektronix Sales Engineers will respond to make sure your equipment is set up proper- When you're thoroughly familiar with it. Ask

your technical and business inquiries. ly with all functions operating to spec, and  your Sales Engineer for a demonstration. If
, : . . will walk you through the basics of its several people plan to use the products,

Sales Engineers can give you information on performance. your Sales Engineer will conduct an informal

dozens of products, so that you can select class about the product and its operation at

the one model best suited to your present your location. Tektronix also offers formal

and future applications, and will be happy to classes and self-study aides. Ask your Sales

arrange a demonstration of that product. Engineer for details about Customer

Your Customer Service Representative or Training.

Sales Engineer can provide you with infor-
mation on prices, terms, delivery dates,
shipping estimates and best means of

shipping.
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PRODUCT CHARACTERISTICS
GENERAL TERMS OF SALE

Check the Specifications. You’ll Find Long Product Life Designed-in.

Reliability Standards Second to None
Tek products are engineered for high reli-
ability from the initial stages of design.
Components and assembled products of
every prototype and preproduction model
are subjected to “accelerated-life” reliability
tests in our Labs. If any fall short of Tek
Standards, changes are made.

Manufactured products are thoroughly test-
ed before they're fitted in custom-de-
signed, lab-tested shipping cartons.

Product Specifications to Meet Your
Environment

In Tek's Environmental Labs, field condi-
tions are taken to extremes. Shock, vibra-
tion, high humidity, electromagnetic radia-

tion, electrostatic discharge, power line
surge, high/low temperature and altitude
tests are conducted.

The environmental characteristics listed
among the product specifications in this
catalog may include some or all of the
above types. The specification limits for hu-
midity, vibration, shock and transportation
are intended to be beyond what is expect-
ed in use. Operation at these extremes
may cause minor physical deterioration but
should not cause electrical performance to
deteriorate outside specifications. Continual
use at the specified limits of temperature
and altitude should not cause significant
short-term deterioration. Higher tempera-
ture will reduce long-term reliability. The
EMC test is completely nondestructive.

GENERAL TERMS OF SALE
Credit and Payment Terms
Tektronix, Inc. offers many different terms of sale
in order to meet varied purchasing objectives
and to assist in financial planning.

Credit accommodations must be arranged with
Tektronix's Credit Department. Orders and re-
quest for credit accommodations should be
placed with your local Tektronix Sales Office, list-
ed on the inside back cover.

If, in the judgement of Tektronix, the financial
condition or payment record of the Buyer at any
time does not justify shipment of order on the
payment terms requested, Tektronix may refuse
to ship unless it receives payment in advance, or
at its option, payment upon delivery of equip-
ment. Businesses established for six months or
less may not meet minimum requirements for ex-
tended and/or installment terms of sale.

The following terms may be arranged with a
Tektronix Sales Office:

Net 30 Days Standard Terms

Standard terms of sale are Net 30 days following
the date of invoice. There are no discounts for
early payment.

60, 90 and 120 Days Extended Terms of
Sale

Extended terms of 60 to 120 days are available
on the same single payment basis as standard
terms. Since the cost of extended terms is not
included in catalog prices, a service charge is
added to the invoice. The amount of the service
charge depends upon the number of days the
terms are extended. Request for extended terms
must be made at the time of order placement.

Installment Purchases—Security and Lease
Agreements

This program provides monthly installment pay-
ment terms while Tektronix Products are in use.
Accessories and parts are not available unless
they are associated with the products being pur-

chased. New and used products may be pur-
chased with a deduction for applicable quantity
discounts.

Security and Lease terms are not invoiced. Re-
minders of each installment are sent to the cus-
tomer 10 days prior to the due date. The due
date of each monthly payment on an installment
term will be approximately 30 days from the date
of shipment and every 30 days thereafter until
completion of the contracted term. Failure to re-
ceive any reminder notice from Tektronix shall
not affect customer's obligation to pay charges
when due.

Except for standard warranty, maintenance is
not provided under either a Security Agreement
or a Lease Agreement. Additional maintenance
is not provided under either a Security Agree-
ment or a Lease Agreement. Additional mainte-
nance coverage may be purchased where of-
fered as an option to the instrument or may be
purchased as a separate transaction. Mainte-
nance ordered as an option may be financed
along with the product.

The customer is required to pay applicable prop-
erty taxes, licenses, etc. and furnish adequate in-
surance to Tektronix for loss and damages for
both Leases and Security Agreements.

Security Agreement

An advance payment equal to approximately
10% of the purchase price of the equipment de-
sired is required for a Security Agreement. In-
stallment terms covering the balance of the con-
tract price are available for 6, 12, 18, 24, 30, or
36 months.

Minimum balance amounts may be financed,
ranging from $1000 for six months to $2000 for
thirty-six months. Longer terms of 48 months to
60 months are available by quotation for fi-
nanced balances of more than $25000. There
are no maximum finance balances. Upon com-
pletion of the term of the Security Agreement
and prescribed payments, the customer owns
the equipment.

Lease Agreement (Minimum is $1,000)

A standard lease term of 6, 12, 18, 24, 30, and
36 months is offered. Longer terms are negotia-
ble. Under a Lease Agreement the customer
pays for the use of the product for the term of
agreement. It is not a month-to-month rental . . . it
iIs a non-cancellable, fixed-term lease requiring
no advance payment. At the expiration of the
lease there is the opportunity to update the in-
struments, to renew the existing lease, or to re-
turn the equipment at the expense of Tektronix,
Inc. The customer may exercise an option to pur-
chase the equipment at any time during the term
of the lease, provided he gives thirty days writ-
ten notice. A portion of the installments will be
credited toward the purchase price.

Computer Graphics Products

Most Computer Graphics Products are also avail-
able under an operating lease program. The
minimum fixed terms of this program are 12, 24,
36 months, or longer. Automatic extension on a
month-to-month basis is also available after the
fixed minimum term. Equipment leased on this
program is maintained by Tektronix, Inc. during
the terms of the agreement. Rental of Computer
Graphics Products for customer evaluation is
available for periods of 90 or more days.

During the term of the operating leases or rent-
als described, the customer may exercise an op-
tion to purchase the equipment provided 30 days
notice is given. A portion of the installments al-
ready paid will be credited toward the purchase
price. Questions regarding warranty should be
discussed with your Tektronix Sales Engineer.

Minimum Order
The minimum acceptable order is $25.00.

Shipment
All prices, quotations, and shipments are FOB
Beaverton, Oregon, unless otherwise specified.

Unless otherwise specified, shipment will be
made via most economical methodand air ship-
ments will be insured at full valuation unless your
order instructs otherwise.

Copyright ® 1983, Tektronix, Inc. All rights reserved. Printed in U.S.A. Tektronix products are covered by U.S. and foreign patents, issued and pending.
Information in this publication supersedes that in all previously published material. Specification and price change privileges reserved. TEKTRONIX, TEK,
SCOPE-MOBILE, TELEQUIPMENT, and # are registered trademarks. For further information, contact: Tektronix, Inc., Corporate Offices, P.O. Box 500,
Beaverton, OR 97077. Phone: (503) 627-7111; TLX 15-1754; TWX 910-467-8708; Cable: TEKTRONIX. Subsidiaries and distributors worldwide.
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TEK SERVICE

Quality Service. Quick Response.
Tailored to Your Needs.
Worldwide.

Quality First, For Performance That
Lasts.

Tektronix has a reputation for producing reliable
products and supporting those products with a
dedicated service organization for over 35 years.
We know that fast, fixed-the-first-time service is
important to you. Tek stands ready to help you
receive the highest return for your equipment
investment.

Service Around the Globe.
Our worldwide service network, shown above,
offers technical back-up to keep your

Tektronix products and software running as reli-
ably as the day they were installed. Tektronix
products are supported by 85 Service Offices in
over 60 countries.

Some 1,400 people are exclusively dedicated to
servicing Tektronix products. Tek Service Spe-
cialists are thoroughly trained professionals. To
support their efforts, Tek has made a major in-
vestment in facilities and equipment, including
our own state-of-the-art diagnostic equipment of
both local and remote, and maintains a comput-
er-controlled inventory of genuine Tek parts to
ensure local availability.
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NE W Service Agreements Provide
the Fastest Service for Mainte-

nance, Calibrations and Repairs.
The planned program of regular service provided
by Tek Service Agreements reduces the chance
that your equipment will fail and keeps it operat-
ing to published specifications. No matter which
type of Tek Service Agreement you choose, pri-
ority service and savings over single-instance,
time and materials service are assured.

Select the Service Agreement that

Fits Your Needs.

The next time you purchase a Tek product, ask
your Sales Engineer about the Warranty-Plus
Service Plans described on page 41. They are by
far your best service value, and are available
only when you buy your product.

After delivery, choose a Customer-Site Service
Agreement for information display products and
Tek-configured systems for microprocessor de-
velopment, signal processing or semiconductor
tests. Tailor it to meet your response time
requirements.

For television equipment and test-and-measure-
ment instruments, you can select from five types
of Service Center Support Agreements. Get as
much coverage as you need. Pay only for the
coverage you select. We offer an “early sign-up”
discount if you get your service agreement while
your equipment is covered under New Product
or Service Warranties.

Quantity discounts are also available under both
types of agreements. Ask your Service Specialist
for details about coverage and discounts.

NEW Annual Customer-Site Sup-

port Agreements.

Maintenance Agreements are available for Tek-
configured systems and all information display
products. Our customer-site response target is
‘same day service," within eight-workhours with
few exceptions. Our objective is to maximize
your uptime. For faster response, multishift or
weekend coverage, ask about our service agree-
ment options. We want your business and we're
flexible.

The service agreements cover: parts, labor and
travel. To replace a CRT or simply adjust it. And
to further minimize downtime, Customer-Site
Agreements include the appropriate number of
annual planned maintenance calls for your prod-
uct. Our inspections and parts replacements, in-
cluding CRT, are thorough. We give meticulous
attention to such details as optimized fine-tuning,
cleaning, and making sure operation has been
restored to your satisfaction before leaving your
area.

NEW Annual Service Center Sup-

port Agreements for Instrumenta-

tion and Television Products.
Calibration/Performance Test Support. In-
cludes one CAL/PT, plus minor cosmetics and
cleaning work.
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UNMATCHED VALUE
IN SERVICE

Standard Support. Includes one scheduled
CAL/PT repairs, plus a CAL/PT (if needed) with
each repair. All labor, parts—except CRT—to
restore operation to published specs in event of
failure, modifications to update reliability, and mi-
nor cosmetics/cleaning.

Total Support. Includes all Standard Support
coverage, plus all parts—including CRT
replacement.

Basic Support. Includes repair and CAL/PT to
published specs at the time of repair following
failure. Labor, parts and reliability mods. Sched-
uled CAL/PTs and CRTs are not included.

Remedial Support. Includes restoration of the
product to functionality in the event of failure
without CAL/PT. Mod installation is limited. In-
cludes labor, parts, (except CRT), and minor
cosmetics and cleaning.

Add-on Support Services. With Total, Stan-
dard and Calibration Agreements, you may opt
for additional calibrations, recall programs, NBS
certification, or before-and-after test documenta-
tion. Pick up and delivery are also available at
selected locations.

NEW Firm Price Schedule on per-

incident repairs and calibrations.
Ask your Service Center Specialist for a FIRM
PRICE SERVICE SCHEDULE. It gives you the ex-
act cost, in advance, to calibrate or performance
test, repair, or repair with CAL/PT most Tek In-
strumentation Products at the Service Center. If
it takes less than an hour's labor and under $10
in parts for the repair, only the Mini-Repair Fee is
charged. And all Firm Price Services are
warrantied for 90 days. You can sign-up for
some service agreements during this period and
receive an “early sign-up” discount.

Responsive Customer-Site Per-Call

Service.

Fast service is available for Tek-configured sys-
tems and most computer graphics products on a
time and materials plus travel basis. The same
quality of service offered under Agreement cov-
erage is provided and warrantied for 90 days.

Service Center Support for Dam-
aged or Discontinued Products is

Available.

Abused, damaged and discontinued products
excluded from the Firm Price Program and per-
call service may be repaired on a time-and-mate-
rials basis. Please obtain instructions from your
nearest Tektronix office before returning equip-
ment or parts.

Long-term Product Support.

Our intent is to provide full service support for
six years from the publication date of the catalog
in which the product last appeared. Time and
materials service, support agreements, FIRM
PRICE repair and calibration services, together
with the unique replacement parts needed, will
be available to preserve your equipment.

For the following three years we plan to provide
full support and parts, though service may be
limited to designated Service Centers and take
longer to complete.

After nine years we will use our best efforts to
continue support if experienced technicians and
the necessary parts are available.

Self-Maintenance Support.
We support the efforts of customers who choose
to perform their own maintenance.

Parts. For the fastest possible service, phone
the part name, product model and serial num-
bers to the Tektronix Direct Parts Order Desk for
your area. (See map for toll-free numbers. Out-
side the continental United States, contact your
nearest Tektronix Sales and Service Office.)

Module Repair and Return. Specified modules
for information display products and Tek-config-
ured systems may be sent to our Factory Service
Center in Beaverton, Oregon for repair. Turn-
around is good on this cost-effective and, for
many self-maintenance customers, convenient
means of service.

Provisioning (Service Spares). To assure you
of an efficient inventory of stock on hand,
Tektronix will recommend packaged spares for
individual products or product groups (based on
experienced field failure data) and provide them
according to your specifications.

Service Training. You can learn from Tektronix.
We've established a comprehensive Customer
Service Training Program of classes and self-
study aides on subjects such as instrument op-
eration, circuit description, calibration, basic con-
cepts and applications. Formal classroom
training is offered at several Tek locations
around the world. In some cases, training can be
arranged at your site. You may also order from
our library of independent study aids. Audio-
tapes, videotapes, and printed materials are
available. Just obtain a copy of our CUSTOMER
SERVICE TRAINING CATALOG from your
nearest Tektronix Office or by completing the re-
ply card in this catalog.

Service Publications. For every Tektronix prod-
uct there is a Service Manual with circuit sche-
matics, parts lists, operating, maintenance and
troubleshooting information. Order as you would
for any part. You can receive our periodic news-
letter on service, TEKNOTES, by asking your
Tektronix Representative. We also offer subscrip-
tions to service information, updated quarterly,
on ANSI standard 105 mm x 148 mm negative mi-
crofiche. Manuals, data sheets, reference cards
and mod update information are also available.

Software Support.

Archieve System Productivity Goals Quickly
with Tek’s Technical Assistance Services
(TAS).

We'll provide short-term, on-site consultation to
help you implement Tektronix software, train us-
ers, and solve application problems. A Tektronix
System Analyst is available to help define the
scope of assistance needed before any cost is
incurred.

Software Subscription Services (SSS) Keep
Your Programs Current.

Subscribers to SSS receive the most current re-
leases of Tektronix licensed software products,
and updates to software documentation. SSS is
available at the time you order new software. If
you subscribe at a later date, you'll receive the
latest release of your original software.

International Service Offerings

Not all countries offer all programs discussed
here. Contact your local Tektronix Sales or Dis-
tributor’'s Office for specifics.

Tektronix is flexible and dedicated

to quality service.

If you have special requirements not mentioned
here, we want to know. Customer satisfaction
and quality service are high priorities and integral
parts of our commitment to excellence. No mat-
ter where in the world your work takes you,
Tektronix is with you all the way.

Tektronix Direct Parts Order Desk Toll-Free Numbers

800-854-7560 ‘ Z\

\l

| 800-225-4550

800-323-1654

(in linois  (
312-259-7580)
L

800-432-3461 .

617-861-6800)

800-432-7150

(in Georgia
404-449-4770)

Irvine
714-556-8080

(in Massachusetts

For your convenience, you may order parts directly by calling the desk at the toll-free number for your area.

39

SERVICE SUPPORT




3
>
bl
b
>
Zz
=
m
»

TEK WARRANTIES

HARDWARE WARRANTY SUMMARY
Tektronix warrants to its Customers that the products that it manufactures and sells will be free from defects in materials and workmanship for the periods
set forth in the table below. If any such product proves defective during the applicable warranty period, Tektronix, at its option, either will repair the
defective product without charge for parts and labor or will provide a replacement in exchange for the defective product.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the warranty period and make suitable
arrangements for the performance of service. Tektronix will provide such service at Customer's site for certain categories of products, as indicated in the
table below, if Customer's site is within the normal on-site service area. Tektronix will provide on-site service outside the normal on-site service area only
upon prior agreement and subject to payment of all travel expenses by Customer. In all other cases, Customer shall be responsible for packaging and
shipping the defective product to the service center designated by Tektronix, with shipping charges prepaid. Tektronix shall pay for the return of the
product to Customer if the shipment is to a location within the country in which the service center is located. Customer shall be responsible for paying all
shipping charges, duties and taxes, if the product is returned to any other location. The locations at which the services will be provided for different
categories of products or product groups are set forth below.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate maintenance and care. Tektronix shall
not be obligated to furnish service under this warranty a) to repair damage resulting from attempts by personnel other than Tektronix representatives to
install, repair or service the product; b) to repair damage resulting from improper use or connection to incompatible equipment; or c) to service a product
that has been modiified or integrated with other products when the effect of such modification or integration increases the time or difficulty of servicing
the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE LISTED PRODUCTS IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR IMPLIED.
TEKTRONIX DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY TO
REPAIR OR REPLACE A DEFECTIVE PRODUCT IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX
HAS ADVANCE NOTICE OF THE POSSIBLITY OF SUCH DAMAGES.

PRODUCT CATEGORIES

Oscilloscopes (except 22xx,23xx,24xx) and Plug-ins;
General Purpose Instruments; Data Communications
Analyzers; Logic Analyzers; Spectrum Analyzers;
Television Products (except 1980); Waveform Digitizers;
Cameras; Carts; Probes; CRTs; and Isolators

WARRANTY PERIOD
1 year from date of shipment

SERVICE LOCATION
Service Center designated by Tektronix

Oscilloscopes: 22xx,23xx,24xx Series

3 years from date of shipment

Service Center designated by Tektronix

Display Monitors: 602,603,606,608,620,624,634,614,616

3 months from date of shipment; except
1 year from date of shipment for CRT

Service Center designated by Tektronix

Computer Graphics Products (except 4105,4107,4109);
Microcomputer Development Products: 1980

3 months from date of shipment; except
1 year from date of shipment for CRT

Customer's site if within normal on-site
service area

Computer Graphics Products: 4105,4107 4109

1 year from date of shipment

Customer's site if within normal on-site

service area
3 months, except 1 year for CRT, beginning on Customer's site if within normal on-site
the date of installation or one month after shipment, | service area
whichever is earlier

Signal Processing Systems; Semiconductor Test Systems

SOFTWARE WARRANTY SUMMARY

Tektronix warrants that any software product for which Tektronix publishes a corresponding “Software Product Description” will conform to the specifica-
tions set forth in the Software Product Description, when used properly in the specified operating environment, for a period of three (3) months. The
warranty period begins on the date of shipment, except that if the program is installed by Tektronix, the warranty period begins on the date of installation
or one month after the date of shipment, whichever is earlier. If any such software product does not conform as warranted, Tektronix will provide the
remedial services specified in the applicable Software Product Descriptions. Tektronix does not warrant that the functions contained in the software
product will meet Customer's requirements or that operation of the programs will be uninterrupted or error-free or that all errors will be corrected. Software
products for which Tektronix does not publish a Software Product Description, or for which Tektronix does not set forth specifications in the Software
Product Description, are provided “as is" without warranty of any kind, either express or implied; except that, Tektronix warrants that the media on which
such software products are provided will be free from defects in materials and workmanship for a period of three (3) months from the date of shipment. If
any such medium proves defective during this warranty period, Tektronix will provide a replacement in exchange for the defective medium.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the warranty period and make suitable
arrangements for such service in accordance with the instructions received from Tektronix. If Tektronix is unable, within a reasonable time after receipt of
such notice, to provide the remedial services specified in the applicable Software Product Description, when such services are indicated, or provide a
replacement that is free from defects in materials and workmanship, Customer may terminate the license for the software product and return the software
product and any associated materials to Tektronix for credit or refund.

This warranty shall not apply to any software product that has been modified or altered by Customer. Tektronix shall not be obligated to furnish service
under this warranty with respect to any software product a) that is used in an operating environment other than that specified or in a manner inconsistent
with the User's Manual and documentation or b) when the software product has been integrated with other software if the result of such integration
increases the time or difficulty of analyzing or servicing the software product or the problems ascribed to the software product.

TEKTRONIX DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY TO
PROVIDE REMEDIAL SERVICE WHEN SPECIFIED, REPLACE DEFECTIVE MEDIA, OR REFUND CUSTOMER’S PAYMENT IS THE SOLE AND EXCLUSIVE REMEDY
PROVIDED TO CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.

For further detail garding OEM or specific product it your local Sales Office.
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UNMATCHED VALUE
IN SERVICE

B

WARRANTY-PLUS
SERVICE PLANS

NEW Warranty-Plus is Your Best Service
Value.

We offer Warranty-Plus because we want to be
sure you get full value for your investment from
the start. That means maximum uptime long af-
ter your warranty expires.

The relatively low cost of Warranty-Plus Options
reflect our confidence in the high reliability of our
products. And, unlike annual maintenance agree-
ments, there is only one Warranty-Plus price per
product with no additional charge for the extra
equipment options you may select

Ask your Tektronix Sales Engineer or Customer
Service Representative for prices. You will dis-
cover that, compared with annual maintenance

agreements or per-call service, calibrations or re-
pairs. Warranty-Plus is now your most cost-ef-
fective means of service. You'll also save money
because Warranty-Plus limits your costs, no
matter how much service rates may increase.

You'll get more uptime, too, because with War-
ranty-Plus you won't experience delays in need-
ed service because of unplanned expense, ap-
provals, or paperwork.

Warranty-Plus helps you manage your mainte-
nance costs with just one, up-front product op-
tion charge. Pay it with your purchase. Forget
about service costs for one year or, in some
cases, up to five years. Nothing makes budget
planning easier.

Relative Maintenance Cost

-

_1
J

% Original Product Cost

| N

Warranty- Plus

Annual
Agreement
Ask your Tektronix Sales Engineer for the Warranty-Plus op-

tion. It's only available at the time you purchase, but it is, by
far, your best service value.

Per Call
Service

Warranty-Plus Customer-Site Support Option N1.

For about the cost of one customer-site service call, you can extend 90-day
service coverage on most Information Display Products to a full year. Just
request Warranty-Plus, Option N1, at the time you place your product or-
der. It covers travel, modules, all parts (including CRT) and labor to keep
your equipment functioning to published specs for one year. Plus the ap-
propriate number of planned maintenance calls to inspect, test, clean and
adjust your equipment to optimum performance. This includes maintaining
mechanically-based copiers, plotters and disk drives as well as adjusting
sharpness, resolution or convergence of DVST and raster CRTS.

Warranty-Plus Option N1 is only available with standard end-user sales of
most information display products, and only at the time of product pur-
chase. Specify “Option N1" when ordering.

CUSTOMER SITE SERVICE FOR MOST INFORMATION DISPLAY

PRODUCTS AND TEK CONFIGURED SYSTEMS
Month of Ownership 1 2 3|4 5 6|7 8 9 (|10 11 12
Warranty Warranty
Only Coverage
Warranty-Plus Warranty Warranty-Plus Coverage
Option N1 Coverage Planned Maintenance Call(s)

Warranty-Plus Customer-Site Support Option N2.

Our new 4105, 4107 and 4109 Color Terminals are so reliable that each is
covered by a New Product Customer-Site Service Warranty for one full
year. What's more, we're so confident of their reliability that we'll extend
your coverage for two more years at a price so low it breaks industry
barriers.

Customer-Site coverage for both the 2nd and 3rd year costs less than one
average service call. Less than an annual service contract you may pur-
chase later. And only a fraction of the standard, one-time repair-and-adjust-
ment fee.

Warranty-Plus Option N2 covers travel, modules, parts, CRT, and labor.

Warranty-Plus Option N2 is only available on the 4105, 4107, and 4109
terminals and only at time of product purchase. Specify “Option N2" when
ordering.

CUSTOMER-SITE SERVICE FOR
4105, 4107 and 4109 COLOR TERMINALS

Year of Ownership 1 2 l 3
Warranty Warranty

Only Coverage

Warranty-Plus Warranty Warranty-Plus
Option N2 Coverage Coverage

Warranty-Plus Service Center Support Options.

As strong testimony to the incomparable reliability of the 2000 Series of
Tektronix portable oscilloscopes, Tek offers a three year warranty—the
first of any major scope manufacturer to do so. Now, beyond the “basic
three years"—Tek will extend service coverage up to five years, offering
you a choice of three practical Warranty-Plus Service Center Support Op-
tions to meet your needs.

Warranty-Plus Option M1. Provides two routine calibrations to published
specifications, one each in years two and three of Warranty coverage.
Warranty-Plus Option M2. Provides two years coverage of Remedial Ser-
vice which includes repair service labor (except calibration) and parts (ex-
cept CRT) in years four and five of product ownership.

Warranty-Plus Option M3. Provides for four years of routine calibrations,
one each in years two, three, four, and five of product ownership. During
years four and five, annual calibrations may be performed at the time of
repair in the event of failure or at a scheduled date independent of repair
per customer's request, but not both.

Optional Warranty-Plus Plans are only available on 2000 Family Portable
Oscilloscopes and only at the time of product purchase. Specify “Option
M1," “Option M2," or “Option M3" when ordering.
SERVICE CENTER SUPPORT FOR
2000 SERIES PORTABLE OSCILLOSCOPES

Year of Ownership 1 I 2 3 4 I 5
Warranty Only Warranty Coverage | -
Warranty-Plus Warranty Coverage
OptonM1 | - | One Cal | OneCal | -
Warranty-Plus Warranty Coverage Remedial | Remedial
Option M2 Coverage | Coverage
Warranty-Plus Warranty Coverage One Cal+| One Cal+
OptonM3 | - One Cal | One Cal | Remedial | Remedial
Coverage | Coverage

International Warranty-Plus Options, Customer Responsibilities and
Coverage Exclusions.

Warranty-Plus is available in most countries, but service is only provided in
the country where the product and plan are purchased. Warranty-Plus
Service purchased in the United States is only valid within the United
States.

In the United States, service is performed during normal business hours.
For most Information Display Products or Tek-configured Systems, service
is provided at the customer's site with no travel charges, within eight work
hours of notification, if the site is within 150 miles of a Tektronix Service
Center. If not, response may be longer.

Our 2000 Family Portable Oscilloscopes receive priority service at a Tek
Service Center. Under Options M1, M2, and M3, it is the customer's re-

sponsibility to deliver the product for servicing at the Service Center desig-
nated by Tektronix, with shipping charges prepaid. Return shipping is also
paid by Tektronix.

Outside the United States, response and turnaround times may be differ-
ent. Consult the Tek subsidiary or approved distributor in your country.

As you may expect, service under a Warranty-Plus Agreement does not
apply if the failure is caused by misuse or inadequate care or maintenance,
such as:

a) damage from repair attempts by non-Tektronix personnel;

b) improper use or connection to incompatible equipment; or

c) modification or integration that increases time or difficulty in servicing
your product.
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OEM COMPONENTS
POWER SOURCES

TEK

OEM COMPONENTS

Special Information for OEM

At Tektronix we offer many products with terms,
conditions, and pricing for OEMs. Computer
graphics components, small screen displays,
certain cameras, tv signal test and measurement
instrumentation—we offer these and other prod-
ucts on a special basis to the original equipment
manufacturer.

But terms and conditions tell only part of the
Tektronix OEM story. Our products have the
quality, reliability, and the top performance per
dollar that the OEM needs to stay competitive.

Choose The Performance Level

To Match Your System

In many product areas our wide range of OEM
components allows you to select just the optimal
performance you need for the system you are

building. When your systems demand highest
performance, Tektronix will provide the quality
products to meet your standards.

In price-sensitive situations, the wide Tektronix
selection usually lets you select exactly the per-
formance level you need—no more, no less.

Special OEM Terms and Pricing

Help Keep You Competitive

Ask your local Tektronix representative about the
special OEM terms and pricing available to you.

Service and Support—

When and Where You Need It

Tektronix has service centers throughout the
U.S. and in many countries around the world. We
offer long term parts support to protect your
investment.

If you need applications assistance, we're ready
to help. Our OEM specialists are trained to help
solve interface problems. That's solid support
when you need it.

You and Tektronix:

A Quality Partnership

Explore the advantages of working with
Tektronix: excellence in products, in support,
and in service.

Your local Tektronix representative can help you
get full details on how you can profit from a qual-
ity partnership with Tektronix.

See how our OEM expertise can add value to
your system.

POWER SOURCE CONSIDERATIONS

Most Tektronix instruments provide wide-range
regulated supplies, or quick change line-voltage
selectors for convenient selection of line-voltage
operating ranges. Transformer taps in other in-
struments can be changed to accommodate
specific line-voltage operating ranges or can be
factory wired for a specific range if specified on
the purchase order.

Many Tektronix instruments are designed to op-
erate from a power source that will not apply
more than 250 Volts RMS between the supply
conductors or between either supply conductor
and ground.

Many Tektronix instruments can be fitted with
one of the power cord/plug options listed below
and wired for the voltage as indicated, if speci-
fied on the purchase order.

North American 120 V/I1I5 A Standard
Universal Euro 220 V/16 A Option A1
United Kingdom 240 V13 A Option A2
Australian 240V/10A Option A3
North American 240 V/15 A Option A4
Switzerland 220 V/10 A Option A5

The power cord/plug options may become avail-
able on instruments not specified in this catalog.
Refer to the individual product ordering informa-
tion for those products offering these options as
of publication date.

Except for some double-insulated instruments,
most Tektronix instruments are equipped with ei-
ther a three-conductor attached power cord or a
three-terminal power-cord receptacle. The third
wire or terminal is connected directly to the in-
strument chassis to protect operating personnel.

Power-cord coding follows one of the two follow-
ing schemes:

Scheme 1 Scheme 2
Line Black Brown
Neutral White Light blue
Ground Green-yellow Green-yellow
(safety earth)

9 TS 7 4f

Option A1
Nonh Amorlcan Unlvoml Euro
120 V/15A 220 V/16 A

Opﬂon A2 Option A3
Australian
240 Vl13A 240 V/10 A

Option A4 omion AS
North American
240V/15 A mV/WA

42



TEK

DESIGN AUTOMATION DIVISION

CoLO KEY*

USER
INTERFACE

The Design Automation Division provides
tools that support the evolving
requirements of the electronic designer. A
full line of interrelated products are
offered which are used to help design,
verify, integrate and test microcomputer
and logic-based systems. These include
the S-3295 VLSI Test System, models
318, 338 and 1240 Logic Analyzers, and
the 8561 Multi-User Software
Development Unit. Each of these recent
additions to the Design Automation
Division product line represents a
Tektronix commitment to technical
excellence, performance and value.
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DESIGN AUTOMATION
DIVISION

TE

The Design Automation Division of Tektronix
is a response to the far-reaching implica-
tions of LSI/VLSI technology. Since the
advent of the microprocessor in the early
1970's, there has been a constant increase
in both the variety and complexity of “intelli-
gent” products under microcomputer-
based control. Driving this trend is the in-
creasing performance capacity of micro-
processor hardware, exemplified by the
jump from 8-bit to 16-bit microprocessors,
and the recent emergence of 32-bit
“micromainframes”.

These advances in the hardware's perfor-
mance capacity have had a profound effect
on the way that new digital products are
conceived and designed. More powerful
hardware opens the door to more sophisti-
cated products, which in turn generate
more demanding product specifications.
Consequently, the task of designing digital
products has grown larger and more
complex.

This ongoing expansion of the digital design
task has created the need for a new ap-
proach to microcomputer design instrumen-
tation, one that ensures the designer can
maintain maximum productivity, whether
working alone or as part of a team effort.

The major objective of the Tektronix Design
Automation Division is to produce and sup-
port this new generation of digital design
tools, elevating the efforts of individual engi-
neers to the creative or conceptual level,
where they can operate in a truly cost-effec-
tive manner. The goals of the Design Auto-
mation Division are enhanced by Tektronix'
special position in the digital electronics
industry.

On the one hand, Tektronix is a designer
and producer of microcomputer-based
equipment, and directly experiences all the
challenges inherent in the digital design pro-
cess. On the other, Tektronix has long been
a supplier of superior instrumentation sup-
porting all phases of electronic design. This
dual role provides an ideal creative climate
for the engineers in Design Automation Divi-
sion to conceptualize and develop design
tools that both reflect an immediate involve-
ment with the tool's end use and help to
sustain our traditional commitment to excel-
lence in product.

Currently, the Design Automation Division's
products fall into three major categories:
Microcomputer Development Systems, Log-
ic Analyzers and Semiconductor Test Sys-
tems. In addition to the dedicated functions
performed by each, powerful synergistic
combinations are being developed which
will provide designers with the types of hy-
brid tools that will be necessary in the very
near future.

The Division's 8500 Series Microcomputer
Development Systems provide total support
for microcomputer-based software develop-
ment and hardware/software integration.
Through a modular architecture, these sys-
tems supply “universal” support, allowing
the designer to choose from a wide variety
of chip families for a particular design. The
8500 Series provides extensive software
support, including compilers, assemblers,
and many special software tools that auto-
mate much of the code development and
integration process. At the multi-user level,
this support includes a powerful TNIX* oper-
ating system, derived from Bell Lab's
UNIX** operating system, that permits in-
tense interaction between team members
working toward a common program goal.

The Division's Logic Analyzer products cov-
er the spectrum of digital applications, from
on-site servicing to the design of large main-
frame computer systems. In all cases, prod-
uct focus development has been to provide
ease-of-use, combined with state-of-the-art
performance. The new Color DAS Digital
Analysis System, for example, brings a color
CRT display to logic analyzers for the first
time and also provides the fastest data ac-
quisition speeds available. Another example
is the 7D02 Logic Analyzer, a product dedi-
cated to microcomputer-based design
through a series of personality modules that
automatically adapt it to the processor un-
der test. Yet another is the portable 308
Data Analyzer, which operates in serial and
signature modes as well as parallel state
and timing modes.

Design Automation Division's S-3200 Series
of Semiconductor Test Systems provides a
complete, integrated circuit-testing environ-
ment that gives an engineer total control
over all test procedures. Through a single
interface, the user can easily write evalua-
tion and characterization programs, run the
tests, and format test results into quickly
readable graphic or tablular displays. At the
same time, upward compatibility guaran-
tees the integrity of test software when
transported to different systems within the
S-3200 Series. Through advanced hardware,
tests can be run on even very complex de-
vices, including hybrids such as codecs.
Specialized test devices, like memory pat-
tern generators and waveform digitizers,
permit the system to test almost any type of
IC available.

To support its growing product line, the De-
sign Automation Division has assembled a
staff of technical personnel who are inti-
mately familiar with the needs of the design
engineer. From sales to applications assis-
tance to service, you get the kind of backup
that today's sophisticated design tools de-
mand. In addition, the Division maintains a
comprehensive education/training program,
including workshops and seminars on all
phases of microcomputer-based design.

The Design Automation Division has made a
firm commitment to provide design tools
built to accommodate the future. As evi-
dence, many DAD products have modular
architecture that allows the inclusion of
high-performance modules as they become
available. Also, many software products can
migrate from one system to another as the
user's hardware base is upgraded. Through
techniques such as these, the Design Auto-
mation Division will continue to support the
design engineer, who faces a digital world
full of challenge and promise.

* TNIX is a trademark of Tektronix
** UNIX is a trademark of Bell Laboratories




TEK

Tektronix Microcomputer Development
Products offer the broadest range of quality
multiple microprocessor support available
today. Tektronix won't lock you into one
microprocessor family or vendor. Plus, every
Tektronix MDL is backed with over 30 years
experience in meeting designer's needs.
We test our Development Labs thoroughly
to ensure performance and reliability. Each
one provides complete development capa-
bility and the Tektronix commitment that
guarantees you'll keep abreast of the fast
paced microprocessor technology.

Call your local specialist today to find out
more about Tektronix MDL Systems.

MICROCOMPUTER
DEVELOPMENT

PRODUCTS

CONTENTS

Microcomputer Development Labs

Microcomputer Development Cycle ................
COLORKEY 4 ..o

EAROrS: isispsnummmvinsssmpmsmmsisssianssiesas
COMPIUBTS .::iuiisissssmsummiinsssnsissaussossasiassasinns 51

High-Level Debug

Emulation .........ccooooiiiiiiiiiiccc e

MDL Now Supports

8088/87 68000

8086/87 68120/121

8085A 6800

8080A 6801

8048 6802

8049 6803

8035 6808

8039 6809

8021 6809E

8022 68008

8041A 68010

MDL Future Support

80186 F9450/

80286 1750A
NSC800

Z80A
Z808B
Z8001
28002

TMS9900
SBP9900
SBP9989

1802

7809
78C06
7720
7811
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TEK Bevetopment

Microcomputer Development Cycle

Define and Specify Product
TNIX Documentation Tools
Editors
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Define and Specify Software Define and Specify Hardware
Modules Modules
TNIX Documentation Tools TNIX Documentation Tools
Editors = @ Editors
[} i@
%
Develop and Debug Software ) Build and Debug Hardware
Modules — Modules
Editors © Digital Design Lab
Assemblers L] I L Emulators
Compilers =B e Trigger Trace Analyzer
Emulators
Trigger Trace Analyzer
LANDS Debug
Combine Modules and Debug Prototype Hardware System
Compilers Digital Design Lab
Emulators = Emulators
Trigger Trace Analyzer L Trigger Trace Analyzer
Integration Control System EE B EEEEEEEEEEEEETR
H
w
Integrate Hardware and Software
and Debug
Emulators @
Trigger Trace Analyzer
Digital Design Lab ]
LANDS Debug
Integration Control System
Evaluation and Documentation
Used Throughout Entire Design Cycle: TNIX Tools
Color Key *
Documentation Tools L]
Electronic Mail =]

Manufacturing and Service
Digital Design Lab
Native Programming
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TEK

8500
SERIES

Tek Tools Help you be More Productive
Throughout the Entire Microcomputer
DeSign CYCIe' Over time, microcomputer designers have devel-

oped a systematic microcomputer design cycle
which guides a microprocessor-based product
from concept and definition through to manufac-
ture and service. Each step in the cycle presents
a unique set of problems and challenges to the
engineer. Also, each step is critical to building a
successful product

Every phase in the cycle presents you with
different demands. These demands are growing
more complex as microcomputer hardware
moves from the 8-bit to the 16-bit level and
beyond. The only practical solution is more pow-
erful design tools.

Tek’s 8500 Series Automates The Design
Cycle.

Only the Tektronix 8500 Series can give you
design support broad enough to embrace the
entire design cycle. No matter where you are in
the cycle, Tektronix has design automation tools
that dramatically increase the effectiveness of
the engineer in developing a better product in
less time and at a substantially lower cost.

Tek's 8500 Series design tools cover more design
cycle tasks with greater effectiveness than any
other engineering tool set on the market today.
And they do so with a level of quality that has
made Tektronix the leader in digital design
instrumentation

THS9900 —
38788 — —
8048 FANILY =y

Tektronix
Emulator
System
Introductions

68120121 ———
8887

—
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MICROCOMPUTER
DEVELOPMENT
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Tek Microcomputer Development Systems
Expand with Your Needs.

No matter what the size and scope of your
engineering operations, Tek provides a solid
hardware foundation for your microcomputer de-
sign tool set.

For entry-level operations, the 8561 Software De-
velopment Unit provides a complete, cost-effec-
tive computer system that's expandable from one
or two users or up to eight users. For more
advanced environments, the 8560 Software De-
velopment Unit starts with four users and ex-
pands to eight workstations. Both systems will
accommodate up to 1 Mb of RAM and 140 Mb of
hard disc storage to support large, sophisticated
design environments.

For either system, emulation and debug functions
are supplied by the 8540 Integration Unit, which
offers the widest and best emulation support
available today. The 8540's modular architecture
accepts Tektronix real-time emulation modules for
a wide range of 8-bit and 16-bit microprocessors.

48

Tek Software Compatibility.

Tek also offers powerful High Level Language
tools and many popular assemblers on Digital
Equipment Corporation's VAX Series of comput-
ers using either the VMS or UNIX 4.1 bsd operat-
ing systems. This Tek/DEC combination gives you
a powerful series of options when configuring
your design environment. You can run Tek soft-
ware development tools on the VAX to produce
executable object code, and easily download the
code to a Tek 8540 Integration Unit to perform
emulation/debug tasks. Tek supplies you with the
software needed to make your VAX/8540 combi-
nation function as a turn key system. In more
advanced configurations, you can interface entire
8560/8540 systems to the VAX to create a power-
ful distributed processing system with the VAX
acting as the central manager

Regardless if you start with the entry level 8561 or
a VAX 780, the Tek software tools will allow you to
transport the programs you generate from one
computer to another.
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Single Key Interactive COLOR Interface

to Tek Design Tools

COLORKEY + and the Tek 4105M color graphics
terminal combine to give you simple, single key
stroke access to the powerful set of Tek micro-
computer design tools. The color scheme has
been selected to maximize the readability of
complex information and to reduce user fatigue
The color coding and graphically defined “soft”
keys guide you through the system with a mini-
mum of effort or knowledge

While COLORKEY + gives pushbutton access to
various tools and greatly accelerates the user
learning curve for the system, it does not con-
strain the more advanced user. At any time, you
can directly enter commands to the Tek micro-
computer design tools

COLORKEY +
User Interface

Design Documentation and Team Communi-
cations Support

At the product definition stage of the design
cycle and at many stages thereafter, good com-
munications and timely, accurate documentation
are essential. Tek's TNIX operating system and its
related utilities cover both these requirements
For team communications, electronic mail,
intersystem communications and file linking are
available. For documentation, TNIX offers a pow-
erful text processing package that allows fast,
simple document generation and updating

Interface

Define and Specify Product
TNIX Documentation Tools
Editors

Define and Specify Software
Modules

TNIX Documentation Tools
Editors

Define and Specify Hardware
Modules

TNIX Documentation Tools
Editors
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Tek Editors Expedite Code and Text Entry

During software development and document
preparation, high performance editors become
critical tools in the design effort. Different tasks
within the design cycle can.be made more pro-
ductive by using an editor specifically designed
for the task. Also individual users have different
preferences as to the type of editor they like to
use. Tek offers a selection of editors to handle
the different tasks and individual preferences.

General Purpose Editors

The TNIX line editor, “ed", lets you make sweep-
ing changes in your code or documentation with
a minimum of effort. With the streamlined com-
mand set of ‘ed", updates are easily
accomplished

The Tek Advanced Screen-Oriented Editor (ACE)
is an ideal choice for text entry and cursor-
directed screen editing at specific locations with-
in your code or text.

High-Level Source Code Editors

Tek's LDE (Language-Directed Editor) is an inte-
gral part of the Tek LANDS (LANguage-oriented
Development System). LANDS allows editing,
compiling, integrating, and debugging a

program in the same high level for the entire
cycle. The LANDS package consists of LDE for
PASCAL, or “‘C" Compiler, Integration Control
System and Debug, thus allowing the user to
work through the S/W design and debug cycle
while remaining at a high level.

LDE is actually able to understand the syntax of
the source code you have entered and flag any
syntax errors while you are still in the editor.
LDE's syntax error detection eliminates the need
to run lengthy compilations just to locate syntax
errors, LDE is also an excellent general purpose
screen-oriented editor.

Special Editing Tools

The TNIX Auxiliary Utilities Package contains sev-
eral specialized tools that allows sweeping
changes to multiple files automatically. For exam-
ple, if you have several assembler source files
and you wish to change all the assembler
directives, you could use these tools to accom-
plish this task automatically.

TEK GIVES YOU THE CHOICE OF EDITOR THAT
WILL BEST ACCOMPLISH THE TASK YOU WISH
TO PERFORM

Conventional

Editor

— 1l
Editr

y

Define and Specify Software

Modules

TNIX Documentation Tools

Editors

LDE

Edit

Syntax
Error?

Compile

Syntax
Error?

LDE Saves Time

® Reducing Passes Through The Compiler
® Reducing Coding Errors
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Tek Compilers and Assemblers

Microcomputer software design demands a high-
ly sophisticated set of programming tools that
maintain high productivity while permitting logic
manipulations all the way down to the hardware
level. In response, Tek compilers and assemblers
bring you an advanced feature set that stream-
lines your coding effort while retaining the power
you need to implement machine-level operations

High-Level Amenities for Assembly Coding
With Tektronix assembler/linkers, you get many
features that are normally only associated with
high-level coding. You can create sophisticated
macro statements that provide high-level coding
power

The INCLUDE directive can be used to include
other files containing assembler source, date
types, constants and variables. Conditionals, us-
ing Boolean expressions, are available to help
you control the assembly process. In addition,

CONDITIONALS
IF ELSEIF ELSE ENDIF

lF Type — “USH

Tek assemblers all share the same base, which
means once you learn a Tek assembler you can
move from one microprocessor to another with a
minimum of learning time. All the MACRO com-
mands, expression handling and assembler
directives are the same

Tek Compilers Offer More Than Generation
of Quality Code.

For high-level language programming, Tek's PAS-
CAL and “C" compilers give you all the estab-
lished benefits of structured languages plus the
ability to do operations such as interrupt han-
dling, /0 port access and bit manipulation with-
out ever having to resort to assembly language
code.

To insure compatibility for porting existing pro-
grams, Tek's PASCAL-Compiler adheres to the
ISO standard and Tek's “C" Compiler adheres to
Kernighan and Ritchie's standard.

Develop and Debug Software
Modules
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Compilers

Emulators

Trigger Trace Analyzer
LANDS Debug
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LANDS Automates Hardware/Software
Interface Definition with ICS

One major task associated with microcomputer
design is to correctly interface the software with
the specifics of the prototype hardware. When
the software has been generated in a high-level
language like PASCAL or “C", this task can
become quite complex and time consuming.
However, with Tek's Integration Control System
(which is a standard part of Tek's compilers) the
hardware/software interface definition is almost
entirely automated.

Linker Command File Automatically
Generated

To use ICS, all you have to do is answer questions
from the ICS prompter about your software and
hardware prototype. ICS does the rest. First, it
creates a linker command file which adheres to
the memory parameters you've specified.
Constants, instructions and global variables are
all automatically assigned to their correct loca-
tions within the prototype address space.

Reset and Interrupt Handler Code Supplied
ICS generates any code needed to link low-level
interrupt vectors to your service routines. It also
generates the object code needed to handle the
initialization/reset operation. Normally, interrupt
and initialization/reset code would have to be
manually programmed in assembly language and
then linked with the high-level code.

ICS Creates Emulator Command File

In addition to automating the hardware/software
interface task, ICS also creates an emulator com-
mand file which allows you to download the
linked object and execute it in a single command.
You save both time and effort in the debug stage
of the design cycle.

The Integration Puzzle

Combine Modules and Debug _

Compilers .
Emulators sesssssssessasans

H
Trigger Trace Analyzer n n
. .
H .
. .

Integration Control System
thssssssssasassas

g L and S
and Debug
Emulators
Trigger Trace Analyzer
Digital Design Lab

LANDS Debug

Integration Control System

Main
Module 1 Module 2
RTSl B C Z 'l:rotéatype
| A b—T ardware
ICS Brings it Together
Object
Mai Code
" ain Reset
odule Interrupts
Module Module
1 2 Emulator
» Setup
A B Command
File Prototype
RTS RTS Hardware
F M
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LANDS High-Level Debug Pulls Debug Mo otoen

Operations Up To The Source Code Level

With most development systems, any trace infor-
mation accumulated by the debug software is
displayed in an assembly code format. Unfortu-
nately, this code bears little or no resemblance to
the original PASCAL or “C" source code. A great
deal of time and effort is spent figuring out the
relationship between assembly-level debug infor-
mation and the original source code.

Tek's LANguage-oriented Development System
solves this long-standing problem through High-
Level Debug, which translates debug information
back into its counterparts at the PASCAL or “C"
source code level

Track Real-Time Execution Bugs in Source
Code

With High-Level Debug, all your debug com-
mands can be entered using source code termin-
ology. In PASCAL, breakpoints can be assigned

using compiler-assigned statement numbers. Pro-
gram execution can also be halted using specific
procedure or variable names. Values can be
returned to calling functions.

You can even single-step through your high level
language program statement by statement or
reset the program to its original starting point

Powerful Debug Display Features

High-level Debug also gives you the capability of
displaying your program in high level source form,
thus speeding the analysis. For instance, in PAS-
CAL, you can trace procedure calls and obtain a
listing of each time the procedure is entered or
exited and the value of any parameters. Also,
variables can be displayed, modified and evaluat-
ed in their original source code terms. There is no
need for the time-consuming task of translating
hexadecimal responses to the corresponding
high level language constructs

CONVENTIONAL
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Editors
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Emulators

Trigger Trace Analyzer

LANDS Debug - n
Integ Hard: and S e pm -
and Debug n n

Emulators -
Trigger Trace Analyzer -

Digital Design Lab

LANDS Debug

Integration Control System

=

[ —)

l02C 34 44 CD DF

1030 44 12 3E 5A
1034 @

[
&
w
=
o
(]
-
g
(=]
[+
w
[
2
o
=
g
[
)
=

Prototype

PASCAL Assy
PASCAL Prgm.

Manual

User Needs Heavy Documentation To Translate From Hex to Pascal

PASCAL DEBUG

| PASCAL Prgm.

User Debugs in Pascal

Prototype

i # Break Proc 4j
# Color
Color = Red
#
L |

53



=
o
§
o]
=
0
[ =3
pov |
m
D
o
m
<
m
| vy
o}
R
=
m
4
= |

wnuvnuuwuvirvicn

DEVELOPMENT

| EK

Emulators and Trigger Trace Analyzer

Provide powerful insights into the interaction of
software and hardware execution with emulators
and trigger trace analyzer

Emulation is well accepted as the most effective
method of debug during hardware/software inte-
gration, and Tektronix is largely responsible for
establishing it. Since 1977, when Tek introduced
its 8080, 6800 and Z-80 emulators, the company
has been the undisputed leader in supplying the
microcomputer engineering community with su-
perior emulation systems. In recent years, this
leadership position has been enhanced by ad-
vances such as real-time emulation with no wait
states and support for 16-bit processors, such as
the Motorola 68000 and the Intel 8086 Series.

Real-Time Emulation

Real-time emulation is accomplished by execut-
ing code on a processor identical in function to
the one targeted for the prototype hardware. The
emulator processor is run under the control of

powerful debug software that allows control and
tracing of the code's execution. This debug
software does not need to be linked into your
code or use any of your memory or interrupt lines.

Tek's superior emulators allow your code to exe-
cute in real-time, with no wait states inserted or
clock pulses stretched. This means the emulator
is fully transparent to the user; therefore you do
not spend time “working around” the develop-
ment system.

Trigger Trace Analyzer Captures Real-Time
Events

A powerful option to Tek emulators is the Trigger
Trace Analyzer, which uses a high-speed buffer
to capture real-time software and hardware logic
events, with the prototype running at the design's
full specified operating speed. Multiple word rec-
ognizers allow you to define sophisticated trig-
gers when tracing code execution. And data
qualification allows you to capture only the data
you wish to see.
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Simultaneous Debugging of Multiple Processors

A greater number of microcomputer designs now
involve either dual processors or a single proces-
sor closely coupled to other intelligent hardware
within the prototype. Tek meets the challenge of
these designs through the Digital Design Lab,
which combines the power of the Tektronix
8560/8540 Microcomputer Development System
with the Tektronix DAS 9100 Digital Analysis
System.

Through a single terminal interface, the user has
complete control of both systems. An 8540 emu-

lator traces one processor's execution while the
DAS 9100 traces the second intelligent chip. The
real-time data flow from these two sources is time
stamped as it is stored in memory. The data can
then be formatted in a time-synchronized manner
for display and analysis. This time correlation
capability allows you to see the cause and effect
relationships between the two circuit elements
being debugged. The result is a powerful insight
into separate, but related data flows within the
same prototype system.

THE SOLUTION: TIME CORRELATION

SOFTWARE
DEVELOPMENT
UNIT
CONTROL } contROL
INTEGRATION LOGIC
UNIT ANALYZER
INTEGRATION
UNIT LOGIC
TIME CORRELATION ANALYZER
EMULATOR

MONITOR AND CONTROL
MICROPROCESSOR

USER PROTOTYPE

o] e

EMULATION DATA

Integrate Hardware and Software

and Debug

Emulators

Trigger Trace Analyzer
Digital Design Lab

LANDS Debug

Integration Control System
Manufacturing and Service
Digital Design Lab

Native Programming

Build and Debug Hardware
Modules

Digital Design Lab
Emulators

Trigger Trace Analyzer
Prototype Hardware System
Digital Design Lab
Emulators

Trigger Trace Analyzer

|

EMULATION DATA

TIME CORRELATION

LOGIC ANALYZER DATA

.
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56



TEK

8500
SERIES

8561

Multi-User Software Development Unit

Powerful, Low-Cost Entry-Level Micro-
computer Development System Supporting
One or Two Users with 13.6 Megabyte Disk
Storage, 1 Mb floppy and 265 kilobytes of
RAM Memory

Easily Expanded Into a Full Tektronix 8560
Development System Supporting Up To
Eight Users, 35.6 Mb Disk Storage and 1 Mb
Memory

Full Software Design and Integration Sup-
port For Over Twenty 8-Bit and 16-Bit
Microprocessors

TNIX Operating System Based On The Pow-
erful, Widely Accepted UNIX Operating Sys-
tem from Bell Laboratories

Large Selection of Software Design Tools,
Including Full PASCAL Support for most 16-
Bit Processors That Covers The Entire De-
sign Cycle from Source Code Entry to Debug
Operations.

Complete Compatibility With Tektronix 8540
Integration Unit for Hardware/Software Inte-
gration Through Real-Time Emulation

The Tektronix 8561 Software Development Unit
provides a powerful and complete set of micro-
computer design tools to the smaller design team
while accommodating future expansion through a
simple, cost-effective upgrade path. The basic
8561 fully supports two workstations, which may
be either standard CRT terminals or Tektronix
8540 Integration Units designed specifically to
handle hardware/software integration tasks
through real-time emulation. Through a series of
upgrade options, this basic package can be
expanded to accommodate up to eight
workstations.

The basic version of the 8561 includes an LS|
11/23 16-bit processor, 256 kb of RAM, 13.6 Mb
hard disk storage, 1 Mb of flexible disk storage,
2 user ports and 2 line-printer ports. This basic
system can be easily upgraded within the same
mainframe to up to 8 user ports and 35.6 Mb of
hard disk storage and 1 Mb of main memory

All versions of the 8561 run under TNIX, an
exceptionally powerful operating system derived
by Tektronix from Bell Laboratories' UNIX. TNIX is
dedicated specifically to supporting the micro-
computer design process. The 8561 can fully
utilize a wide range of Tektronix microcomputer
software design tools covering over 20 8-bit and
16-bit microprocessors. These include compilers,
assemblers, editors and text processors plus the
symbolic debug tools and high-level debug tools
used in conjunction with the 8540 Integration Unit.

CHIP SUPPORT

8561 8540
PASCAL LANDS Assembler Emulator Probe TTA

68000/008/010 X X X X X X
8086/8088/186 X X X X X X
Z8001/Z28002 X X X X X X
9900/9989 X X X X
280B X X X X
6809/6809E X X X X
68120 X X X X
6801 X X X X
8048 family X X X X
8051 X

8080/8085 X X X X
1802 X X X X
6800/6802 X X X X

Future Chip Support

NSC800

7720

7809

7811

78C06

80286

1750A

F9450
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System Expansion

Better Utilization of Existing Equipment

Additional 21 Megabytes of Disk Space for
User Programs

Common Files Easily Shared

All Software Transported Intact

Upgrading The 8561

Your 8561 was designed to be easily and quickly
upgraded to four users and 35.6 Mb hard disk. All
software you have written, directory formats,
passwords, etc., can be ported to your upgraded
system.

Utilization of Existing Equipment

By upgrading your 8561, you add two (or six)
more valuable user ports which can take advan-
tage of the equipment and software you already
have.

More Disk Space

Your 8561 comes standard with a 13.6 Mb disk
After formatting and installing the TNIX operating
system, approximately 9.1 Mb of disk space is
available.

58

Here are some approximate numbers you can
use to determine how much disk space is avail-
able for user programs

Assembler 0.11 Mbytes
Compiler 0.46 Mbytes
Language Directed Editor 0.18 Mbytes
HLL Debug 0.11 Mbytes
Advanced Screen Editor 0.07 Mbytes
Auxiliary Utilities Pkg 1.10 Mbytes
Text Processing Pkg 0.75 Mbytes
Native Programming Pkg 0.64 Mbytes

As an example, assume a system with an assem-
bler, compiler, LDE, HLL debug, auxiliary utilities
package and text processing package. These
packages require 1.7 Mb of disk space. The total
disk space available for user programs is 6.4 Mb
or 3.2 Mb/user with two users.

After upgrading you will gain an additional 21 Mb
of disk space or a total of 27.4 Mb, 6.85 Mb/user
with four users.

In addition, an upgraded system is compatible
with the Tektronix 8503 35Mb Disk Expansion
Unit. Three 8503's can be added to your upgrad-
ed 8561.

Share Common User S/W Easily

After upgrading, you now have four users who
can share user-generated programs and also be
assured of the latest versions

Quick and Easy Upgrades

Your upgrade can be performed at your local Tek
service center. The 8561F08 gives you an addi-
tional 22 Mb of hard disc and two extra user
ports. The 8561F09 adds six extra user ports, as
well as the extra 22 Mb of hard disc

Performance

The 8561 comes standard with 256 k of system
memory. Depending on how much software work
you plan to do, you may wish to add system
memory. Added system memory will help to
maintain the speed of the system should heavy
demands be placed on the system processor
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TNIX Operating System

The 8561 Multi-User Software Development Unit's
TNIX operating system is ideally suited to the
team-oriented microcomputer software design
environment and contains many features target-
ed specifically at improving the productivity of
individual engineers participating in a collective
design effort.

TNIX gives an important boost to user productivi-
ty through multitasking, which allows a user to run
several tasks simultaneously. For instance, one
source code file could be assembled or compiled
while another was being edited. Further, different
tasks can be arranged in descending levels of
priority to make best use of the system's capabili-
ties. Also, line printer spooling can be invoked.

TNIX utilizes a powerful hierarchical filing system
which gives you fast access while promoting
superior file organization of the team level. Files
are arranged in a “tree” structure with as many
hierarchical levels as your design needs require.
Each level accommodates either files or directo-
ries pointing to more files or directories at lower
levels.

In addition, TNIX provides exceptionally flexible
read and write protection, so software can be
progressively released to wider group of users as
it becomes more fully debugged. There are also
provisions for easy file sharing and electronic mail
between system users.

To streamline interaction with the 8561 system,
TNIX permits the construction of command files
which minimize typing and execution of repetitive
tasks. These files permit simple command execu-
tion sequences, and also the inclusion of high-
level control structures such as FOR loops, CASE
statements, IF-THEN-ELSE statements, and
WHILE and UNTIL loops. TNIX also permits “pipe-
lining", which connects the standard output of
one program to the standard input of another. For
instance, a single, pipelined command could list
file names from a directory, paginate them into a
two-column format and then queue the result for
printing.

To simplify the debugging of large programs
composed of many modules, TNIX features a tool
called “‘make”, which ensures that all interdepen-
dent source code modules have been reassem-
bled to reflect updates entered after debugging.
“Make" removes build errors and eliminates a
great deal of recompiling by regenerating only
those files which need it before being linked into
the latest version of the executable object code.

Documentation is a major requirement of almost
any microcomputer software development
project, and TNIX provides special support for
this need through an optional documentation
package. This package includes a diverse set of
word processing and report generation functions
which enable users to quickly complete all their
documentation tasks without ever leaving the
8561 system environment.

Microprocessor Design Support

The 8561 gives you complete access to all of
Tektronix' software development and integration
tools, which support over twenty of the most
commonly used 8-bit and 16-bit microprocessors.

This includes advanced high-level support such
as LANDS, PASCAL, the first PASCAL micro-
computer software development package that
supports all phases of the design cycle. At the
source stage, LANDS includes a Language-Di-
rected Editor which understands PASCAL syntax
and flags all syntax errors before they reach the
compiler, thus eliminating a major cause of the
need to recompile.

The LANDS PASCAL compiler contains many
enhancements aimed specifically at micro-
computer programming. This includes features
such as data manipulation of the bit level, assign-
ment of variables to specific hardware addresses
and direct access to I/O ports. Also, a separate
optimizer pass can significantly reduce code
volumes and boost performance.

LANDS also includes a unique tool for implement-
ing the hardware/software interface called the
ICS (Integration Control System). The user simply
responds to a menu or creates a brief file which
outlines the parameters of the hardware/software
interface. The ICS then automatically handles the
details, such as creating the linker command file,
interrupt handling code and reset/initialization
code.

For hardware/software integration tasks, LANDS
includes PASCAL Debug, which elevates all de-
bug operations to the PASCAL source code level.
This completely eliminates the need to translate
assembly-level debug information into its level
counterpart.

Real-Time Emulation Support

The 8561 is designed for easy interfacing with the
Tektronix 8540 Integration Unit, which provides
real-time emulation for the entire range of
Tektronix 8-bit and 16-bit chip support. Code
developed on the 8561 is downloaded to the
8540's program memory, up to 128 k, for execu-
tion on the emulator processor. Execution takes
place under control of powerful debug software,
and the resulting data can be uploaded for
powerful post-processing by the 8561. For in-
depth analysis of real-time code execution, an
optional Trigger Trace Analyzer includes sophisti-
cated triggering to capture program flow in a
high-speed memory buffer.
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From its origins a decade ago the logic analyzer
has emerged as the preeminent tool for design,
evaluation, manufacture, and maintenance of dig-
ital equipment. Today logic analyzers are found
throughout the electronics world, with the same
universal acceptance as the oscilloscope and the
voltmeter

The applications for logic analyzers are wide-
spread. Some users require portable, lightweight
instruments for field service, while others require
larger, more versatile benchtop units for laborato-
ries and manufacturing areas. To meet these vari
ous requirements, Tektronix offers a broad family
of logic analyzers consisting of four different
product lines

The DAS 9100 Series is truly worthy of its
name—Digital Analysis System—offering three
mainframes, four types of acquisition modules,
pattern generation, tape cassette storage, and an
optional systems interface

Easily portable and rugged, the new 1240 main-
frame has two types of data acquisition modules,
RAM/ROM pack data analysis and storage, mod-
ular COMM pack system interfaces, and the
world's first true dual-timebase capability

60

The Tektronix LA Family includes the 1240, the DAS 9100, the 318 and the 338 Logic Analyzers

The monolithic, ultra-portable 300 Series includes
the 308 plus two new models: the 318 and the
338. All three instruments feature both serial and
parallel data acquisition, outstanding packaging,
and very high performance

The 7000 Series provides two tried and true ana-
lyzers packaged as plug-in modules for 7000 Se-
ries oscilloscope mainframes

All Tektronix logic analyzers feature ease of use,
because we believe the logic analyzer should al-
low the user to concentrate on solving problems
rather than on how to operate the analyzer. Clear
screen displays, menu-formatted operator inter-
faces, straightforward keyboard layouts, and sim
ple, reliable mass storage media all contribute to
the overall ease of use. This is further enhanced
by such industry firsts as the color display in the
DAS and the touch-screen soft keys in the 1240

Today many digital designs are built around one
or more microprocessors. To simplify the analysis
of such systems, Tektronix offers the widest vari-
ety of single-plug microprocessor probe connec-
tions and disassembly software on the market
The 1240 Dual Timebase allows you to capture
synchronous data from two different
microprocessors simultaneously. You can even
define a trigger sequence interdependently be-
tween the two timeframes!

Another industry first is the ability to design your
own disassembly to run on the DAS 9100. This
supports custom or proprietary processor de-
signs while maintaining complete confidentiality

ARCHITECTURE OF LOGIC
ANALYZERS

The following paragraphs describe some of the
operational sections found in logic analyzers. As

shown in Figure 1, there are six main sections in

conventional analyzers: input, real-time prepro-
cessing, memory, clocking and triggering, dis-
play, and control. In the DAS 9100, Tektronix has
introduced a seventh section, the industry's first
pattern generation. Also, Tektronix logic analyzers
include a very important eighth section: post
processing

Input

Today logic analyzers have from 8 to more than
100 parallel inputs. Typically, the inputs are
grouped in 8 or 9 channels per probe. The thresh-
old voltage for the inputs is variable to allow for
the wide variety of logic devices in use
Each probe also includes an external clock input
and/or qualifier input, as well as ground reference
lines

Because of the special needs for various signal
types, a variety of probe and accessory hardware
has been developed. For very high-speed signals,
short leads are connected to hybrid input circuits
for maximum signal fidelity. To analyze complex
parts such as microprocessors, personality mod-
ules provide a reliable, prewired, single-connector
interface to the microprocessor. In fact, you can
wire your own Universal Processor Interface Kit
(see page 86) to provide a customized single-
plug interface to your particular circuit

Real-Time Preprocessing

Because of the large amount of data in a digital
system, preprocessing is often necessary. Clock
qualification is the process of sorting data in real
time, based on the state of a control signal(s)

Clock qualification sorts the data according to the
time relationships to other bus signals. For exam-
ple, clock qualifiers help determine when data is
valid on a multiplexed bus, allowing the analyzer
to store bus data only during specified valid data
intervals
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Clocking and
Triggering

Data qualification is the process of sorting the
data in real time based on the content (value) of
the data, rather than the time of occurrence. Data
qualification allows you to store only certain kinds
of data, such as accesses to certain memory lo-
cations or /O ports, or the execution of specific
subroutines.

Both clock and data qualification reduce the
amount of data stored, thereby reducing analysis
time and increasing the effective size of the ac-
quisition memory.

Memory

Logic analyzers can have three separate memo-
ries: acquisition, glitch, and reference. The acqui-
sition memory stores the data acquired from the
circuit under test. Data is acquired and loaded
into memory continuously, writing over previous
data until a trigger event terminates the
acquisition.

For timing measurements, the acquisition memory
may be a dual memory. One memory stores ac-
quired data while the other stores acquired glitch
information.

Reference memory is used to store a pattern for
comparison. Such a pattern can be acquired ei-
ther from a circuit operating properly or from an
off-line source such as a simulator. When the con-
tents of the acquisition memory are compared
with the contents of reference memory, the differ-
ences are highlighted so you can see the errors
easily.

Clocking and Triggering

The clocking and triggering area contains word
recognizers and qualifiers that define the trigger
event. The trigger event stops the data acquisi-
tion and serves as a reference point in the ac-
quired data. This part of the analyzer also con-
tains circuitry to clock the data acquisition.

In logic analyzer terminology there are two modes
of clocking: synchronous and asynchronous. In
synchronous mode the analyzer is clocked from
the circuit under test. Since, in most digital sys-
tems, events in the circuit are driven by a system
clock, the logic analyzer must use the system
clock to detect events. In asynchronous mode
the acquisition clock is provided by the analyzer,
so there is no synchronization with the circuit un-
der test (except the trigger event). Asynchronous
clocking allows the analyzer to sample the data at
faster rates than the system data rate, thereby
providing time resolution of events occurring fast-
er than the system clock rate. Synchronous clock-
ing is usually used for watching state flow related
to software. Asynchronous clocking is usually
used to acquire hardware timing information.

The trigger signal is derived from a variety of
word or event recognizers. Since triggering is a
complex subject—and it has been made even
more complex by the wide variety of terms used
by different logic analyzer manufacturers—let's
start with a simple example and then consider the
possible extensions.

Simple word recognition is the ability to recognize

a single event defined by a word made up of-

selected input channels. For example, a 64-chan-
nel logic analyzer can have a word recognizer
register of up to 64 bits that describe an event.

Sequential word recognition is the natural exten-
sion of simple word recognition. Simple events
are combined sequentially to define a compound
event. For example, if you expect events A, B,
and C to occur in that order, you can set the
trigger to look for a valid output from word recog-
nizer A, followed by a valid output from word rec-
ognizer B, followed by a valid output from word
recognizer C to trigger and end the acquisition.
The trigger will occur only after all three events
have occurred in the proper order.

Sometimes you want to monitor conditional
branching. For example, event A might occur, fol-
lowed by event B, followed by either event C or
event D. Program flow might often include event
A and B, with the choice between C and D deter-
mining the next sequence of events.

Event counters and delay timers increase the ver-
satility of the logic analyzer trigger. An event
counter counts the number of occurrences of an
event. Using the event counter, you instruct the
logic analyzer to trigger only after the nth occur-
rence of the event. A delay timer works similarly,
except that the trigger is delayed a given length
of time rather than waiting for the nth event.

Event duration filters are useful to define hard-
ware events. For instance, you might want to trig-
ger on a combination of pulses only if the combi-
nation remains valid continuously for some
minimum time. A filter delays triggering until the
condition has been true for the minimum time
specified by the filter.

Trigger arming allows a logic analyzer to acquire
data based on two different clocks. One section
of the analyzer monitors data lines at the system
clock rate until a trigger event is found. It then
arms another section of the analyzer running at a
high asynchronous clock rate.

Arming is useful for investigating high-speed
hardware phenomena such as control pulses to a
microprocessor. When the analyzer section moni-
toring the address lines at slower speed finds the

proper trigger event, it enables the other analyzer
section running at higher speed to take a high-
resolution look at the control lines. Note that both
synchronous and asynchronous clocking are
required.

The new Tektronix 1240 is the first logic analyzer
to offer a true dual timebase. A dual timebase
allows a single analyzer to behave like two com-
pletely independent analyzers, with whatever
interdependencies you define. For example, if you
want to acquire data from two different buses in
a system, each part of the analyzer can acquire
data synchronously from one of the buses and
the analyzer will time-correlate the two sets of
data to provide a global picture of system opera-
tion. Of course, a dual-timebase analyzer also al-
lows trigger arming operations, as defined above.
The dual timebase makes the 1240 particularly
valuable in system integration activities.

Display

There are two basic types of output display: tim-
ing diagrams and state tables. In the timing dia-
gram, the data stored in memory is used to con-
struct a multi-trace waveform drawing similar to a
multi-channel display on an oscilloscope. The tim-
ing diagram is usually the preferred method of
observing data acquired asynchronously at high
speeds to locate hardware faults.

The state table displays data describing the state
of the circuit under test in tabular form. It is the
preferred output for synchronous data. The state
table is much more readable if the data can be
grouped into fields and displayed in octal, hexa-
decimal, or character codes (e.g., ASCIl), as well
as in binary format. Also, the ability to group the
data in fields relating to the circuit under test,
rather than to the logic analyzer probes, makes it
easier to understand what is really happening.

Post Processing

Post processing of data acquired by a logic ana-
lyzer allows the user to analyze deeper relation-
ships in the data and to understand the display
more readily. Two examples of post processing
are mnemonic disassembly and performance
analysis.

Mnemonic disassembly displays the data in the
state table in much more readable form. For ex-
ample, it is much easier to understand the event
flow of a microprocessor when the instruction
codes are shown rather than the numerical ma-
chine codes. This is also true for messages in a
character code such as ASCIl and for transac-
tions on a bus such as the GPIB. Although some
mnemonic disassembly tables may be built into
the hardware of the logic analyzer as you pur-
chase it, it is very helpful if you can enhance the
analyzer's basic capability either by adding addi-
tional pre-programmed mnemonics (such as the
ROM packs on the 1240) or by defining your own
mnemonics (as on the DAS 9100).

Performance analysis sorts and organizes the
data for meaningful statistical readout. For in-
stance, you can obtain statistical data on how
often a certain routine is accessed, or on how
long your system takes to respond to an interrupt,
all within a real-time, real-world operating
environment.

Instrument Control

Logic analyzers have many powerful features
which can be applied quite flexibly. To make the
best use of this power, you must be able to setup
the instrument easily, capture the data you
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want, and then process and display the data in
the manner you desire. To make your job easier,
Tektronix has introduced many innovative human
interface features. Large, easily readable dis-
plays make it easy to find the data. Straightfor-
ward, easy-to-read keyboards use color coding
to highlight keys in functional groups. In fact,
wherever it makes sense, Tektronix analyzers
use the same keyboard and menu layouts so
that expertise learned on one model carries over
to the rest of the family. And finally, Tektronix
continues to innovate with such features as the
color display on the DAS 9100 and the touch-
screen soft keys on the 1240.

A very helpful analyzer feature is the ability to
store setup information and acquired data in
some non-volatile manner. Tektronix analyzers
use a variety of methods, including tape cas-
settes, battery-backed RAM packs, and non-vol-
atile memory inside the analyzer itself. By storing
and reusing setups, you can easily set up the
analyzer to do specific tasks. Acquired data that
has been stored can be analyzed conveniently
at some later time. This saves considerable time
in communicating observations to others; instead
of describing what he saw, the user can actually
show someone else the reconstructed data. Of
course, transportable media also simplify the
transfer of setups from one instrument to
another.

An important aspect of the control of logic ana-
lyzers is the interface to external controllers and
peripherals. The instrumentation user can save
significant time as intelligent instruments talk to
each other to speed up the testing process.
Also, the ability to work with controllers, either
on-site or at remote locations, allows the same
instrument to be used optimally in design, manu-
facturing, and service.

Pattern Generation

The traditional logic analyzer acquires data from
the circuit under test. Obviously, to acquire
meaningful data, you must ensure that some-
thing meaningful is happening at the circuit. In
the past a lot of time has been expended to de-
velop separate stimulus fixtures to drive the cir-
cuit under test. This is true especially during the
early stages of design when the circuit cannot
be tested in the environment of other known
good circuitry.

The DAS 9100 is the first logic analyzer with both
stimulation and acquisition in the same instru-
ment. Using the DAS 9100 saves significant time
since programs to stimulate circuits are set up in
the same way the rest of the logic analyzer is set
up—with prompted menus.

Because the pattern generator allows algorithmic
generation of data, a relatively short program
can create a much larger sequence of data to
drive the circuit under test. The pattern genera-
tor can be programmed to behave like the envi-
ronment in which the circuit is to be used, so
that the designer can test parts of a circuit de-
sign before all the prototypes are ready. In addi-
tion, the tests created for the pattern generator
can ultimately form the basis for evaluation, man-
ufacturing, and service tests.

PERFORMANCE
The right logic analyzer for you is primarily a
function of your application. The following para-
graphs describe some of the more common ap-
plications of logic analyzers and their perfor-
mance requirements.
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Microprocessor Analysis

Although microprocessors come in many shapes
and sizes, they have some common characteris-
tics: data rates comfortably below 10 MHz, bus-
oriented architectures, and some type of mne-
monic programming language. Moreover, to
achieve economy of scale for both producers
and users of microprocessors, there is a tenden-
cy to settle on relatively few basic designs, from
which enhanced versions evolve. Nevertheless,
some applications demand performance unat-
tainable in standard commercial microproces-
sors. To satisfy these applications, engineers are
developing custom processors, based on unique
IC's and/or bit-slice components.

A logic analyzer for microprocessors should be
capable of state analysis with the ability to track
relatively complex event sequences for trigger-
ing, so you can capture data from specific
events within the operating environment. For tim-
ing analysis, the asynchronous sampling rate
must be at least 5 to 10 times faster than the
data rate.

The analyzer should allow you to assign chan-
nels to meaningful groups, such as “data,” “ad-
dress,” and “control,” regardless of the actual
physical channel assignments. For display, the
analyzer must have mnemonic disassembly ca-
pability. Sometimes this capability is achieved by
large amounts of specific hardware and firmware
for each microprocessor, resulting in large ex-
penditures for every additional microprocessor
supported. A better method is for the analyzer to
have as much general purpose microprocessor
support as possible, with minimal specialization
for the specific microprocessor.

If you want to support a non-standard processor,
such as a proprietary chip or a proprietary bit-
slice design, then you need all of the micro-
processor features above, with added emphasis
on the ability to connect to your circuit and to
develop unique disassembly tables. EDM (Ex-
tended Define Mnemonics) on the DAS 9100 al-
lows you, the user, to create disassembly tables
for your own unique circuit design. The Universal
Probe Interface Kit (page 87) also allows you to
create your own custom-wired, single-plug con-
nection for your processor.

High-Speed Logic

As circuits become faster, you need a logic ana-
lyzer which tells you as much as possible about
the timing of your circuit. With up to 8 channels
at a sampling resolution of 1.5 ns, the DAS 9100
helps you solve many problems without resorting
to your oscilloscope and trying to correlate the
data from two or more different instruments.

Complex On-Site Service

Achieving portability in an instrument always in-
volves a set of trade-offs—usually performance
versus weight and size. For maintaining sophisti-
cated systems, such as large computers, perfor-
mance is necessary but the usefulness of an in-
strument is severely limited if it is too large and
heavy to be moved easily. The 1240 was de-
signed to meet the military class 3 specifications
for ruggedness and dependability and to fit un-
der a standard airplane seat. Yet it can be con-
figured for up to 36 channels at 100 MHz or 72
channels at 50 MHz, and it supports complete
remote interface to either a central controller or
to another 1240. The “master-slave” connection
of two similar instruments, available for both the
1240 and the DAS 9100, helps improve the pro

ductivity of your maintenance engineers by mini-
mizing the expense of the on-site resources with-
out compromising quality.

Ultra-Portability

Sometimes weight and size are of utmost impor-
tance. Weighing only 11 pounds, the Tektronix
300 series instruments are optimized for ultra-
portability. The 318 and the 338 each offer state,
timing, and serial analysis. The 308 has only
eight channels but offers signature analysis as
well as state, timing, and serial formats. Anyone
who has to carry an analyzer around will appreci-
ate the superb packaging of these high quality
analyzers.

System Integration

Bringing together hardware modules and soft-
ware modules sometimes seems like a great
“whodunnit” game. To sort out your system, you
need to monitor many different points and time-
correlate data gathered from different system ar-
eas. The ability to gather state and timing infor-
mation simultaneously allows you to form a more
complete picture of system operation. Pattern
generation saves time by allowing you to simu-
late signals to check system response. Dual-
timebase operation makes it easier to describe
system events, capture data, and determine
problem causes. Finally, performance analysis
converts data into information by providing sta-
tistical summaries of data about system events.

Tektronix helps you with system integration with
a number of specific analyzer features. The
DAS 9100 offers up to 104 channels with data
speeds from 10 MHz to 660 MHz, “arms” mode
to time-correlate state and timing data, and pat-
tern generation to simulate missing system sig-
nals. The 1240 offers easy portability, dual-
timebase operation to time-correlate different
system events, and performance analysis firm-
ware to analyze overall system activity.

Manufacturing Test

After your engineering team finishes the design,
the manufacturing team takes over to produce
the product. You will undoubtedly be interested
in correlating manufacturing activity to the de-
sign standards of your product. A logic analyzer
that can be used in both engineering and manu-
facturing facilitates the transfer of information
and the correlation of testing results. The
DAS 9100 is an ideal vehicle for transferring eval-
uation tests into manufacturing. Since the
DAS 9100 includes pattern generation, it func-
tions as both stimulus and measurement system
to drive the test environment for your products
or subassemblies. Also, the DAS 9100 is com-
pletely programmable from a controller so it can
be integrated into systems with other test and
measurement equipment.

Component Testing

If you have just developed a new VLSI chip, you
may need a VLSI test system to make a com-
plete investigation of the behavior of your part.
But to make such a test you'll typically need
weeks to develop a program and to get time on
a large VLSI tester. In the meantime, the
DAS 9100 can stimulate and monitor your
device—with up to 80 pattern generation chan-
nels and up to 96 acquisition channels in a single
mainframe—to make a preliminary test of
functionality before developing more thorough
tests on the large tester.
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SELECTION GUIDE

The right logic analyzer for you is the one which best meets the needs of your applications, present and future. To assist you in finding your optimum solu-
tion, the following selection guide compares some of the capabilities of the Tektronix logic analyzer family. After reading the chart, you can get further infor-
mation by referring to the description of the appropriate model.

APPLICATION/FEATURE

308

318

338

1240

DAS 9100

7D01

7D02

Microprocessor and Bus Analysis:
Trigger on simple program execution

X

X

X

X

X

Trigger on complex program execution

X

X

x

Trigger on execution time or state count

Measure execution time or state count

Qualify clock inputs

Qualify on data value

Qualify on entry/exit from data block

Relate program execution to asynchronous control

Simultaneous state and timing acquisition

Time-aligned state and timing display

X |X | X | X | X |X |X

Simultaneous state and state acquisition

Time-aligned state and state display

Microprocessor personality modules

Microprocessor mnemonics

XX IX |IX X [X X |X|X|X|X|X|X|Xx

User-definable mnemonics

Line printer output

Stimulate bus transfers

X | X X | X | X
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Acquire and analyze serial data up to 9.6 kbaud

Acquire and analyze serial data at 19.2 kbaud

Analyze GPIB transactions

Stimulation:
Programmable outputs

X

External control lines

X

Synchronous clock output

X

System Integration and Debugging:
Synchronous acquisition sampling rate

20 MHz

50 MHz

20 MHz

50 MHz

10/25/100/330 MHz

50 MHz

10/20 MHz

Asynchronous acquisition sampling rate

20 MHz

50 MHz

20 MHz

50/100 MHz

10/25/100/660 MHz

100 MHz

50 MHz

Glitch capture

X

X

X

Glitch triggering

X

X

X

Simultaneous state and timing acquisition
with time-aligned display

X

X

Simultaneous state and state acquisition
with time-aligned display

Simultaneous timing and timing acquisition
with time-aligned display

Test fixture elimination

Performance analysis

Manufacturing Test:
Stimulation and acquisition

X

Easily transportable storage media

RAM Pack

Tape

Pre-programmed standard set-ups

Internal

Internal

ROM Pack

Tape

Controller interface

RS-232

RS-232

COMM Pack

RS-232/GPIB

Service:
First line on-site

X

X

Permanent on-site

X

X

Depot level

X

X

Remote control via master/slave

Remote control via host controller

X IX |X |X |X

> |IX | x |X

System Interface Capabilities:
Trigger Input and Output

Video output for hard copy or monitor

Programmable via RS-232

Programmable via GPIB

Modular and easily expandable

xX |X | X | X | X

x |IXx |X | X |Xx

7000 Series compatible

For more i your Tek ix DAD Sales Engineer.

63




8
O
>
4
>
|3
<
N
m
0
w

LOGIC
ANALYZERS

TE

DIGITAL
ANALYSIS SYSTEM

DAS 9100 SERIES

Digital Analysis System

Color Display Enhances Ease-of-Use
and Increases Productivity

The Industry Leader in Performance and
Flexibility

Acquisition Speeds to 660 MHz (1.5 ns)

Data Widths to 104 Channels

Pattern Generation up to 80 Ch @ 25 MHz

Color, Monochrome and ATE Mainframes

Modular Architecture to Keep You
State-of-The-Art

Disassembly Support for Over
30 Microprocessors and Buses

Memory Depths From 512 to 4096 Bit Per Ch

Patented EDM Disassembles Proprietary
Processors and Buses

Select Triggering to 16 Levels

Patented Time Correlation of
High-And Low-Speed Data

Separate Glitch Memory

State-Table and Timing Diagrams Displayed
for all Channels

Pattern Generation to Simulate Hardware or
Software

Menu-Driven Operation that Never Needs A
“Help” Function

Delta Time and Auto-Run Mode

Supports GPIB, RS-232, Hard-Copy Units
and Serial Line Printers

Tape Drive Stores Patterns and Instrument
Set-Ups

Select the Performance and Price that Meets
your Application Needs

64

The Industry Standard

The DAS 9100 Series Digital Analysis System has
set the industry standard for virtually all aspects
of logic analysis. Its modular mainframe accepts a
wide assortment of both data acquisition and
pattern generation modules to fit your application
needs. You get performance combinations un-
available in any other logic analyzer, including
data widths to 104 channels and acquisition
speeds up to 660 MHz. Another DAS 9100 inno-
vation is the inclusion of pattern generation mod-
ules, up to 80 channels, which can be used in
concert with data acquisition modules to perform
sophisticated test procedures.

The DAS 9100 Series supports this superior per-
formance level with an exceptionally advanced
user interface, which includes the first color dis-
play found on a logic analyzer (a monochrome
version is also available). The operating system
supplies easy-to-use menus for fast, simple oper-
ation. For microprocessor applications, an
ongoing series of chip support packages adapt
the interface to the particular processor you're
working with, either commercial or custom

Also, the DAS is unmatched in its ability to adapt
to almost any engineering work environment. It
has the capacity to interface with mainframes,
GPIB controllers, development systems and other
DASs. For stand-alone situations, there's a built-in
tape storage unit and the DAS outputs to both
hard copy units and serial line printers

The Leader in Ease of Use

The DAS 9100 has an unmatched feature set that
makes it the undisputed leader in ease of use
The Color DAS 9129 is currently the only logic
analyzer available on the market with a color-
coded CRT. Each of the instrument's setup
menus and data displays are organized into color
groups which promote faster interaction, better
understanding, reduce chance of error and mini-
mize fatigue

The color coding scheme is the product of inten-
sive research by Tektronix into the use of color to
enhance user productivity during interaction with
a CRT display. The CRT supports three colors,
red, yellow and green, plus the black back-
ground. These color phosphors fall within a com-
mon focal depth, which means the eye does not
have to refocus when scanning from one color to
another

See this color product in the reference section beginning on
page 9.

Green (a “quiet” color), is used to display support-
ing information in an unobtrusive manner. Yellow
(a more agressive color), is applied to information
of immediate interest, such as acquired data.
Red, which attracts immediate attention, is re-
served for exceptional situations, such as mark-
ing the trigger point in a data stream or listing
illegal instructions during a disassembly.

Both the Color DAS and its monochrome counter-
part have a menu-driven operating system which
vastly simplifies all user interactions. Each partic-
ular function, such as trigger setup or pattern
generation programming, has its own menu which
is largely self-explanatory. The user simply moves
the cursor to the appropriate video fields and
supplies the required information. There is no
need for lengthy manual references to master the
instrument's operation. When a menu entry falls
outside acceptable bounds, a message appears
which explains the specific nature of the error,
thus allowing simple recovery without the need
for a separate help function.

The operating system also includes features
which promote fast accurate analysis of acquired
data. A reference memory compare color-codes
all differences between acquisition and reference
memories. The Delta Time feature allows precise
measurements of the time interval located be-
tween movable cursors.

A major benefit in most engineering situations is
the ability to retain instrument setups and refer-
ence data for future use. The DAS 9100 has a
built-in DC 100 cartridge tape drive, which retains
complete instrument setups as well as reference
memory data and mnemonic definitions tables
used to disassemble acquired data. All tape drive
/O operations are accomplished through a sim-
ple, menu-driven filing system.

The DAS also has a host of other features which
promote ease of use, such as a full line of probes
that simplify connections to almost any type of
device

8-Bit and 16-Bit Microprocessor Design Sup-
port at its Best

In response to the overwhelming need for good
microprocessor design support in logic analysis,
the DAS 9100 Series offers a greater depth and
range of microprocessor-based support than any
other analyzer.

The key to this support is the DAS 9100's new
Extended Define Mnemonics, which allows the
unit's built-in DC 100 tape drive to act as a stor-
age medium for mnemonic tables for 8-bit,
16-bit and even custom processors.

EDM (Extended Define Mnemonics) is a powerful,
table-driven program which is part of the DAS
firmware. EDM performs disassembly of data ac-
quired synchronously off a microcomputer sys-
tem bus. EDM uses a series of nested tables to
complete the disassembly. All address, data and
control information is received by a master table
and passed down through a hierarchy of tables
which converts it into disassembled mnemonics
For custom processors, you can create your own
set of tables. For commercial processors, Tek has
a wide array of both 8-bit and 16-bit EDM tapes
available, which will automatically complete the
disassembly for you.
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Select from one of the following support pack-
ages or use EDM to create a disassembly pro-
gram for your own custom processor

8080 6805 6502
8031 6808 65C02
8039 6809 1802
8085 68121 1805
8086 68000 NSC800
8088 68008 F9450
80186 280 1750A
80188 Z8001 UNIBUS
6800 28002 Q-Bus
6801 Z8003 GPIB
6802 28004 ASCII
6803 EBCDIC

NOTE: For Ordering Information consult the micro-
processor support section on pages 82 and 83

Each 8-bit EDM disassembly tape includes a full
set of disassembly tables and also a file contain-
ing all the setup parameters needed to have the
91A24 data acquisition modules acquire software
transactions as executed on the system bus. For
even further convenience, there is a Probe Inter-
face Adaptor which allows all probe hookups to
the processor to be completed in a single
connection.

At the 16-bit level, EDM tapes are used in con-
junction with the new PM 200 Series to complete
the disassembly. Each PM 200 module probes
the 16-bit processor under test and uses discrete
logic to interpret data flow for disassembly, in-
cluding operations such clock synthesis and mon-
itoring the fetch queue. The acquired data is then
passed on to the DAS itself for triggering and
storage in acquisition memory.

Only the DAS 9100 allows you to select the
disassembly format you need: Software, hard-
ware or absolute.
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A State Table Display illustrating 80186 EDM Disassembly in
hardware and software format.

At both the 8-bit and 16-bit level, EDM has a pow-
erful and flexible feature set which makes the
DAS 9100 the leader in software analysis support.
EDM gives you three distinct types of disassem-
bly: Software disassembly, which presents soft-
ware flow in a similar format to an assembly list-
ing;, hardware disassembly, which shows
mnemonics along with all processor cycles;
and absolute disassembly, which identifies each
bus cycle by type and gives the hexidecimal val-
ues associated with each cycle. EDM also allows
user selectable color coding of displayed data
and the addition of comments and labels. You
can even use disassembly mnemonics when de-
fining triggers with the 91A24 trigger menu.

For complete configurability, the DAS mainframe houses up to six card modules. Each card slot can hold one of eight different data

acquisition and pattern generation modules.

SELECT YOUR CONFIGURATION
The DAS 9100 has six different data acquisition
modules. Each has its own data width and maxi-
mum speed: 24 channels at 10 MHz for software
analysis (96 channels maximum); 32 channels at
25MHz (96 channels maximum); 8 channels at
100 MHz with glitch memory (32 channels maxi-
mum); 4 channels at 330 MHz (16 channels maxi-
mum) or two channels at 660 MHz (8 channels
maximum). Modules can be combined to give you
the logic analyzer you need.

Need high speed performance? One module can
track your system clock (synchronously) at
speeds to 330 MHz or provide asynchronous
sampling to 660 MHz. The 8-channel module pro-
vides both synchronous and asynchronous sam-
pling at 100 MHz. And the 32-channel or 24-chan-
nel module can be used to arm the trigger on
those modules with higher acquisition rates.

To back it all up, there's powerful triggering, clock
and trigger qualification, programmable reference
memory and multiple clocks. There is glitch trig-
gering, with a separate glitch memory for unam-
biguous glitch detection and our unique, new
“arms mode" that allows precise timing correla-
tion between synchronous and asynchronous
data.

Arms mode allows the DAS 9100 to capture syn-
chronous and asynchronous data simultaneously.
The data is displayed in the correct time relation-
ship for easy analysis in either Timing or State
Display mode. To obtain the data width and
speed your application requires, simply select the
appropriate combination of modules and add on
later as your needs change.

To enhance the tool set, the define mnemonics
menus allow the user to build disassembly tables
to support proprietary and other non-supported
chips. Up to 64 tables with 256 entries per table
can be nested to provide the capability to sup-
port complex 16-bit processors, with room left
over!

Pattern generation makes it possible to start de-
bugging hardware before your software, or all of
your hardware, is available.

Pattern generation capability is built around a
16-channel, 25 MHz controller module. Through
additional expansion modules, you can increase
the total to 48 or 80 channels while maintaining
full system speed. The pattern generator allows
interaction with the prototype through clock out-
puts, data strobes, an external clock, and exter-
nal control inputs, including an interrupt line. And,
the pattern generated can even be changed,
based on the data acquired by the logic analyzer,
through the external control lines.

The DAS 9100 also offers you powerful I/O op-
tions, including a built-in magnetic tape cartridge
drive (Option 01) to store instrument setups, pat-
tern sequences, mnemonics and reference mem-
ory. The RS-232 and GPIB interface (Option 02)
offers complete remote programmability and a
hard copy interface is also included.

The new I/O Option 06 has all the capabilities of
option 02 plus enhanced high-speed GPIB for
ATE applications up to 200 kbytes per second
transfer rate. Option 06 also provides an RS-232
line printer port for the DAS to allow for easy doc-
umentation of menu displays, EDM tables, state
tables and timing diagrams.

Options 03 and 04 allow you to add one or two
additional modular power supplies (each supply
powers two slots). The standard DAS mainframe
comes with a power supply for two slots. You
only pay for the capability you need.

The DAS 9100's modular performance provides
capabilities for a variety of applications. Data ac-
quisition modules offer unsurpassed performance
in high-speed timing analysis and bus analysis.
And now, the integration of pattern generation
modules opens up a new realm of logic analysis
applications in design, manufacturing and ATE.

See pages 66 and 67 for DAS 9100 module
and option selection guide.
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NEW SOFTWARE ANALYSIS
MICROPROCESSOR & BUS SUPPORT

SOFTWARE & HARDWARE ANALYSIS
GENERAL PURPOSE 25 MHz SUPPORT

HARDWARE ANALYSIS
GENERAL PURPOSE 100 MHz SUPPORT

91A24 and 91AE24

91A32

91A08

DATA ACQUISITION MODULES

DATA ACQUISITION MODULE

DATA ACQUISITION MODULE

16 Level Sequential Trigger Tracing

Data Storage Qualification With up to 4 Word
Recognizers

32 Bit Counter/Timer With 100 ns Resolution

24 Data Channels With 1 K Memory Depth

3 External Clocks and 3 Qualifiers With Inde-
pendently Programmable Expressions

32 Channel Data Width

Synchronous or Asynchronous Sampling to
25 MHz

3 Word Recognizers With Occurrence
Counter

Synchronous or Asynchronous Sampling to
100 MHz

8 Channel Data Width Expandable to 32
Channels

5 ns Glitch Trigger and Storage

2 Clock Qualifiers and Expandable Clocking

Separate Glitch Storage Memory

Arms 91A08 and 91A04A

Trigger Arming From 91A24 or 91A32

Single Probe Demultiplexing

Synchronous or Asynchronous Acquisitions
Down to 100 ns Data Cycles

Supports Over 30 Microprocessors and Bus-
es With 91TMXX Support Series (Page 83)

For software analysis, the new 91A24 data acqui-
sition module provides advanced triggering and
clocking. It employs five independent word recog-
nizers which includes a 16 level stack that lets
you build the complex triggers and data qualifiers
necessary to debug involved software routines.

Maximum Modules Per DAS — One 91A24 maximum per
DAS mainframe, three 91AE24 maximum per DAS mainframe
(requires 91A24 to operate).

Maximum Number of Inputs — 24 data channels expandable
to 96 channels with one 91A24 and three 91AE24 modules.
Maximum Sampling Rate — 10 MHz internal or external
clock, 100 ns cycle time.

Memory Depth — 1023 bits per channel.

Reference Memory — 1 k by 48 channels formattable to 512
by 96 channels, compare with acquisition, trigger on compare
equal or not equal, column masking and programmable com-
pare window.

Clock Qualifiers — Three available on 91A24 only. Selectable
polarity for each of three POD clock expressions.

Clock — Selectable from one internal or three external
sources.

Internal: 100 ns to 5ms +01% +01 ns.

External: Three clock inputs, 20 MHz maximum, selectable ris-
ing or falling edge for each of three independent Boolean clock
expressions, one expression per POD memory, [(CLK1+ Q1) +
(CLK2 » Q2) + CLK3] » Q3, Demultiplex mode with 50 ns DE-
MUX interval minimum and 100 ns cycle minimum.

Triggering — 5 independent word recognizers with selectable
operating modes:

WR1 — Begin store or store only data qualifier.

WR2 — Begin store or store only data qualifier or parallel trig-
ger event.

WR3 — 16 level sequential trigger stack with occurrence
counter and sync output or counter/timer control option at each
stack level.

WR4 — END store data qualifier, RESET stack operation, or
OFF.

WR5 — END store data qualifier or OFF

External trigger enable input and trigger sync output.

Trigger Positioning — BEGIN, CENTER, END, or DELAY 1 to
32,767 clocks

Trigger Arming — Arms 91A08 or 91A04A.

Event Counter — Counts from 1 to 4,096 events programmed
on individual stack levels.

Probes — P6460 or P6462, three per module; mixing probes is
not recommended.

Data Set Up Time — 25 ns minimum using P6460, 29 ns mini-
mum using P6462,

Data Hold Time — 0ns maximum using P6460, 3 ns maxi-
mum using P6462.

Qualifier Set Up Time — 25 ns minimum using P6460, 29 ns
minimum using P6462.

Qualifier Hold Time — 0 ns maximum using P6460, 3 ns max-
imum using P6462.

Counter/Timer — 32 bit, 100 ns resolution START or STOP
from stack levels.
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Provides Microprocessor Support Via The
DAS PMA 100

In many instances, the engineer's goal is to moni-
tor overall logic activity on the system bus. Here
the 91A32 data acquisition module becomes an
ideal choice. It combines a 32-channel data width
with sample rates up to 25 MHz. To define and
capture various types of bus transactions, each
91A32 module has three levels of triggering and
two clock qualifiers. Up to three 91A32 modules
may be used in a single DAS mainframe, for a
total of 96 parallel channels. Working with the
PMA 100 and PM 100 personality modules the
91A32 provides both 8-bit and 16-bit micro-
processor support plus multibus and general pur-
pose processor support (see page 81).

Maximum Modules Per DAS — Three 91A32 modules max
per DAS mainframe.

Maximum Number of Inputs — 32 data channels expandable
to 96 channels with three modules.

Maximum Sampling Rate — 25 MHz internal or external
clock, 40 ns cycle time.

Memory Depth — 512 bits per channel.

Reference Memory — 512 bits/channel, compare with acqui-
sition, trigger on compare equal or not equal, column masking
and programmable compare window.

Clock Qualifiers — Two per module six maximum, selectable
polarity.

Clock — Selectable from one internal or up to three external
sources.

Internal: 40 ns to 5ms +01% +01 ns.

External: Selectable rising or falling edge, demultiplex split
clock mode available with two or three 91A32 modules.
Triggering — Three word recognizers, two provide sequential
or independent triggering with occurrence counter, one pro-
vides independent reset function. External trigger enable input
and word recognizer output.

Trigger Positioning — BEGIN, CENTER, END or DELAY 1 to
32,767 clocks.

Trigger Arming — Arms 91A08 or 91A04A.

Event Counter — Counts from 1 to 32,767 word recognizer
events.

Probes — P6452 or P6462, four per module; mixing probes is
not recommended.

Data Setup Time — 29 ns minimum using P6452, 25 ns mini-
mum using P6462

Data Hold Time — 0 ns maximum using P6452, 7 ns maxi-
mum using P6462.

Qualifier Setup Time — 29 ns minimum using P6452, 25 ns
minimum using P6462.

Qualifier Hold Time — 0 ns maximum using P6452, 7 ns max-
imum using P6462.

Many applications call for asynchronous sampling
to observe the status of control lines during bus
transactions. For this purpose, the 91A08 data ac-
quisition module serves as an ideal tool. Each
91A08 gives you 8 data channels at sample
speeds up to 100 MHz and independent glitch
triggering. A single DAS mainframe will accept
four of these modules for a total of 32 channels at
100 MHz
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91A08 Timing diagram with glitches

Maximum Modules Per DAS — Four 91A08 modules maxi-
mum per DAS mainframe.

Maximum Number of Inputs — 8 data channels expandable
to 32 channels with four modules.

Maximum Sampling Rate — 100 MHz internal or external
clock, 10 ns cycle time.

Memory Depth — 512 bits per channel with separate 512 bits
per channel for glitch storage.

Reference Memory — 512 bits per channel, compare with
acquisition, trigger on compare equal or not equal, column
masking and programmable compare window.

Clock Qualifier — One per module, four maximum, selectable
polarity.

Clock — Selectable from two internal or two external sources.
Internal: 10 ns to 50 ms +01% +01 ns.

External: Selectable rising or falling edge.

Triggering — Single level word recognizer and glitch recogniz-
er. External trigger enable using arms mode.

Trigger Positioning — BEGIN, CENTER, END or DELAY 1 to
32,767 clocks.

Trigger Arming — Armed by 91A24 or 91A32.

Probes — P6452, one per module. P6454 external clock
probe, one per DAS mainframe.

Data Setup Time — =9 ns using one 91A08, <10 ns using
multiple 91A08 modules.

Data Hold Time — 0 ns maximum.

Qualifier Setup Time — <9 ns using one 91A08, <10 ns us-
ing multiple 91A08 modules.

Qualifier Hold Time — 0 ns maximum.

Glitch Storage — 5 ns minimum glitch width.
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HARDWARE ANALYSIS
HIGH-SPEED 330 MHz or 660 MHz SUPPORT

PATTERN GENERATION
GENERAL PURPOSE STIMULUS SUPPORT

GPIB, RS-232, TAPE DRIVE,
LINE PRINTER & HARD COPY SUPPORT

91A04A and 91AE04A

91P16 and 91P32

OPTIONS 01, 02 & 06

DATA ACQUISITION MODULE

PATTERN GENERATOR MODULES

COMMUNICATION INTERFACE OPTIONS

1.5 ns Sample Interval in Two Channel
Modes For 660 MHz Asynchronous
Acquisition

Synchronous Aquisition to 300 MHz

Asynchronous Acquisition to 330 MHz on All
Channels

4 Data Channels With 2048 Bits Per Channel
Memory Depth

4096 Bits Per Channel in Two Channel,
1.5 ns Mode

Trigger Arming From 91A24 or 91A32

Stimulus Data and Clock Rates to 25 MHz

High Speed GPIB (200 kbytes/second)

Data Widths of 16, 48 or 80 Output Channels

RS-232 Host Interface

Up to 10 Independently Programmable
Strobes

Programmable Tri-State Output Control

External Pause, Tri-State, and Interrupt Con-
trol Inputs

Vector Count, Hold, Repeat, and Looping
Operations

Vector Sub Routine, Nested up to 16 Levels

Auto-Deskewing Minimizes Channel-To-
Channel Skew and Ensures Accurate Setup
and Hold

For high-speed hardware analysis, select the
91A04A data acquisition module which delivers
sample speeds up to 660 MHz, the fastest in the
industry. This extremely fast asynchronous sam-
ple rate gives you a timing resolution of 1.5ns,
fast enough to actually capture and display
glitches in their true timing relationship to other
signals. Now you can truly analyze where those
errant pulses originated.

Maximum Modules Per DAS — One 91A04A um per

Pattern generation makes it possible to start de-
bugging hardware before your software, or all of
your hardware, is available. The basic 91P16 Pat-
tern Generator module gives you 16 channels of
circuit stimulation at up to 25 MHz, and expansion
modules can raise the total to 80 channels.
Maximum Modules Per DAS — One 91P16 maximum per
DAS mainframe, two 91P32 maximum per DAS mainframe (re-
quires 91P16 to operate).

Maximum Number of Outputs — 16 data channels and two
strobes expandable to 80 data channels and 10 strobes with
one 91P16 and two 91P32 modules.

Maximum Stimulus Rate — 25 MHz internal or external clock,
40 ns cycle time.

Pattern Memory Depth — 254 words or instructions, able to
output over 65,000 unique patterns single pass or continuous.

DAS mainframe, three 91AEO4A maximum per DAS mainframe
(requires 91A04A to operate).

Maximum Number of Inputs — 4 data channels expandable
to 16 channels with one 91A04A and three 91AE04A modules.
Maximum Sampling Rate — 660 MHz internal 2 channels only
(1.5 ns sample interval), 330 MHz internal clock 4 channels
(3 ns cycle time), 300 MHz external clock 4 channels (3.3 ns
cycle time).

Memory Depth — 2048 bits per channel; 4096 bits per chan-
nel in 2 channel 1.5 ns mode only.

Reference Memory — 512 bits per channel, compare with
acquisition, trigger on compare equal or not equal, column
masking and programmable compare window.

Clock Qualifiers — None.

Clock — Selectable from one internal or one external source.
Internal: 1.5 ns to 5 ms.

External: Selectable rising or falling edge.

Triggering — Single level word recognizer. (In 1.5 ns mode
only trigger word must be valid for one sample period +2.5 ns).
External trigger enable using arms mode.

Triggering Positioning — BEGIN, CENTER, END or DELAY
by 1 to 32,767 clocks.

Trigger Arming — Armed by 91A24 or 91A32.

Event Counter — None.

Probe — P6453, one per module.

Data Setup Time — 3.0 ns worst case adjustable in 400 ps
increments.

Data Hold Time — 0.3 ns worst case adjustable in 400 ps
Increments.

Qualifier Setup Time — NA.

Qualifier Hold Time — NA.

Channel to Channel Skew — 0.50 ns on rising edges typical,
0.90 ns on falling edges typical.

Minimum Detectable Pulse Width — 3.5 ns worst case.

I Control Lines — Three available from trigger time
base probe.

Pause — Holds pattern output temporarily while asserted, se-
lectable polarity.

Inhibit — Tri-States all outputs while asserted, selectable
polarity.

Interrupt — Forces jump to subroutine after asserted. Selecta-
ble rising or falling edge.

Clock — Selectable from one internal or one external source
and single step operation.

Internal: 40 ns to 5ms +01% +01ns.

External: Selectable rising or falling edge.

Instruction Set — Seven commands available to program se-
quence and pattern vector output.

COUNT (N) — Increment A pattern N times, one per clock.
HOLD (N) — Hold pattern output and inhibit clock for N cycles.
REPEAT (N) — Hold pattern output while generating N clock

cycles.

GOTO (LABEL) — Output patterns starting at LABEL.
CALL (LABEL) — Call pattern subroutine at LABEL.
RETURN — Return from subroutine call.

HALT — Output pattern and inhibit clock.

Number of (N) Variables — Six maximum.

Number of Labels — 32 maximum.
Number of N d Subroutines — 16 imum.

Number of Strobes — Two strobe outputs on 91P16, four
strobe outputs on 91P32.

Strobe Pulse Polarity — Selectable positive or negative.
Strobe Delay Time — Selectable from 70 ns to 40.910 us in
40 ns steps.

Strobe Pulse Width — Selectable from 40 ns to 40.880 us in
40 ns steps.

Clock Output — One clock line per probe, rising edge signifies
beginning of cycle.

Probes — P6455 for TTL/MOS, P6456 for ECL, or P6457 for
TTL/MOS with individual bit Tri-State. Two per 91P16 module,
four per 91P32 module.

Output Data Skew — =10 ns.

Output Clock Skew — +5 ns between different probes.
Pause Pulse Width — 19 ns minimum.

Pause Hold Time — 14 ns after output clock transition.
Inhibit Delay Time — 70 ns maximum.

Interrupt Setup Time — 7 ns minimum relative to external
clock input, 72 ns minimum relative to output clock.

Interrupt Latency — 4 sequence execution delay.

RS-232 Line Printer Port

RS-232 Master/Slave Operation

Video Out/Hard Copy Support
DC 100 Tape Drive Local Storage

The new DAS Option 06 external communications
package provides the most complete array of /O
capabilities to handle both computer and periph-
eral interfaces. It includes high speed GPIB, RS-
232 master/slave, RS-232 printer port and hard
copy interfaces. In the GPIB mode, host controller
supplies all DAS menu setups and receives test
results, with the DAS serving either as talker or
listener. In the master/slave mode, one DAS acts
as the master controller for a second DAS, which
may be in a remote location and linked to the
master DAS via modem. For stand-alone DAS in-
stallations, the RS-232 printer port and hard copy
(video) output provide excellent support for mak-
ing copies of DAS menus and state or timing
diagrams.
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Rear Communications Interface panel Option 06

DAS I/0O Option 02 is similar to Option 06 except
its maximum GPIB data rate is 1.2 kbytes/s and
there is no RS-232 printer port. All other features
are supported.

b oo

DC 100 Tape Drive Option 01

For workstation-type applications, the Option 01
built-in DC 100 tape drive provides convenient,
menu-operated local storage and retrieval. It ac-
cepts tape cartridges (each holding up to 32 sep-
arate files) to store reference data, pattern gener-
ation programs, Extended Define Mnemonics
tables or data acquisition setups.
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The Leader in Flexibility and Ease of Use
Through Superior Human Engineering

Besides color, the DAS 9100 includes many other
important human engineering features. Its menu-
driven, user interface is easy to learn and self-
documenting, so there is no need to constantly
refer to manuals. To complement the menu-driven
displays, there is a color-coded keyboard orga-
nized specifically to enhance user programming.
All keys are arranged into logical groups that
correspond to the display elements they service

TEXTRONIX DRS 9188 SELF TEST COMPLETED FIRMRRE VERSION 1.11

CONF IGURATION

§

ACQUISITION MODWLE U1
ACQUISITION MWODULE
ACQUISITION MODILE W2
ACUISITION MODULE
ACQUISTTION MODULE
PATTERN GENERATOR

BEEREEER
izbabyiadoln e,

170 OPTION

press:  EEIIENEE 10 CHNELS FOR DISPLAY
10 SET UP TRIGGER COMDITIONS
TO PROGRAN STINLATION
Puil POWER ON: A configuration menu appears describing all
card modules in the DAS by slot number location. A sophisti-

cated self-test verification is performed on each module with
pass/fail indication. Bottom of screen indicates next step.

INTERRUPT:  CALL S Ov
+ 140 Pouse oN: I TBIT on: I

PATTERN GENERATOR: RN
cooc T .

PODSCE
S0 uee  [ESN DSTRLTIOS  STROBES
. e 3
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Press PATTERN GENERATOR: This menu allows you to con-
struct a pattern generation program 254 lines deep using En-
glish-language like commands. Labels maybe used to identify
program segments and can be called from the main program
providing sophisticated patterns for the debug of hardware or
software.

DEFINE MEMONICS TRELE DEFINITION
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Press DEFINE MNEMONICS: Extended Define Mnemonics
(EDM) provides complete disassembly capability to the DAS
state table display. You can use it to disassemble any type of
acquired data, whether from microprocessors, mini-or micro-
computer, or buses. EDM is controlled by three submenus ac-
cessed via the DEFINE MNEMONICS menu key.
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CHANNEL SPECIFICATION
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PODC CH 7,6,5,4,3,2,1,8 POD2B CH 7,6,5.4,3.2,1.8
W1e1I0R238 2 %4%HBTD

Press CHANNEL SPEC: Through the use of CURSOR and
DATA ENTRY keys all data acquisition channels are assigned
to groups, a group radix is selected (hex, binary or octal), and
individual probe pod thresholds and channel order are user
assigned.

STATE TABLE DIsPLAY: HENRENHENN

WIG= 0008 F3 18118118

]
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s23aaa3838833033
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Press START SYSTEM: Data acquisition and pattern genera-
tor modules are simultaneously started. When a trigger occurs
the DAS immediately defaults to the STATE TABLE format
display with the trigger word clearly indicated on screen. Acqui-
sition or pattern generator modules may be started separately
by using the START ACQUISITION or START PAT GEN keys.
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Press STATE TABLE: Reference memory is loaded by press-
ing STORE. REF MEM may be edited prior to doing an ACQ
MEM and REF MEM compare. Display ACQ MEM ONLY, REF
MEM ONLY or both by using SELECT key. A SEARCH word
may be entered and the search begun by pressing the
SEARCH key.

SPECIFICATION FOR: 86854 e IETENT

TRIGGER PosITION: SR
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Press TRIGGER SPEC: Use CURSOR SELECT key to scroll
through all possible triggering combinations of data acquisition
modules, including "ARMS MODE". The 91A24’s five word
recognizers with 16-level stack are shown. Address and con-
trol fields symbolically display labels and control functions.
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Press TIMING DIAGRAM: Instantly all acquired data is dis-
played with trigger word clearly indicated. Use SCROLL keys
to make DELTA-TIME measurements or CURSOR keys to
turn glitches on or off. Select magnification values from X1 to
X10,000. Add labels for each channel using DATA ENTRY
keys.

INPUT QUTPUT SPECIFICATION (PIB TALK/LISTEN ADORESS: |

DEVICE

OPERATION
FILE NHE

PRESS INECHNMINIEN 7O BEGIN THPE OPERATION
DIRECTORY T SIZE

8
2
»
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Press INPUT OUTPUT: An I/O menu appears allowing the user
to easily store or retrieve instrument setups, reference patterns
and mnemonic (EDM) files and to define parameters for GPIB,
RS-232, Master/Slave and serial Line Printer operation.
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DAS 9100 CHARACTERISTICS
DATA FORMATTING

Group Designations — Up to 16 groups (1 to 32 channels per
group).
Display Order — Designate group display order for state
table.
Channel Order — Designated channel order within a group.
Radix — Octal, Binary, or Hexadecimal.
Polarity — Positive or negative (complement).
Threshold — Select TTL or variable.

TRIGGERING

Trigger — Synchronous or Asynchronous.
Trigger Word Position — Begin, Center, End of Memory.
Trigger Delay — 1 to 32,767 clock samples.
Trigger Word Display — Hex, Binary, Octal, or mixed radix;
any bits allowed as don't care (X).
Trigger Modes (Word Recognition)
Up to five word recognizers with sixteen level stack (module
dependent, see individual acquisition module specs)

External Trigger Enable (TTL)

Word Recognizer Output (TTL)

91A32 arms 91A08 or 91A04A/91AED4A

91A24 arms 91A08 or 91A04A/91AE04A

91A32 and 91A08

Compare until equal or not equal
Glitch Recognizer (91A08 only)

Enable by channel

OR'ed with 91A08 trigger word
Clocks — See individual module specs.
Clock Qualifiers — See individual module specs.

DATA ACQUISITION DISPLAY MODES

Timing Diagram Features

Simultaneous display of 16 user selectable channels

User definable six-character trace labels for each dis-

played channel

Data magnification factors from X1 to X10,000

Cursor position and word readout in binary

Search word

Time aligned data display for arming mode

Glitch display select (91A08 only)

Horizontal data scrolling

Memory display window

Delta time measurement cursors
State Table Features

Hex, Binary, Octal, or fmixed radix

Definable mnemonics displayed by group in acquisi-

tion/reference memory displays

Search word

Time-aligned data display for arms mode

Vertical or block scrolling

Cursor position

Up to 1023 bits by 96 channels reference memory display,

with or without data acquisition display

Reference memory editing

Programmable compare window

Reference memory mask word capability

Compare mode — highlighted and flagged for differences
& ded Define M i

Software disassembly mode

Hardware disassembly mode

Absolute disassembly mode

Simultaneous display of any two modes

(Dependent on processor and mode selected)
Up to 64 nestable tables with 256 entries per table. More than
sufficient to completely disassemble 80186 and 68000 type
processors.

KEYBOARD

The DAS 9100 keyboard is divided into four sections for ease
of use and functionality. Menu keys, data entry keys, edit and
cursor control, and system control keys provide total control at
your fingertips.

1/0 SUMMARY
DC-100 Tape Drive
Stores 6 full instrument setups or 20 different reference memo-
ry patterns. Directory space for 32 files.
RS-232
Selectable Baud Rates: 300, 600, 1200, 2400, 4800, 9600.
Master/Slave Operation: Full Duplex, Asynchronous

GPIB

Talker/Listener Only.

Selectable Address.

Selectable Controller Type, EOI or (LF or EO1).
Line Printer Output (Option 06 Only)

Prints both state and timing diagram.

RS-232 serial printers only.

Selectable baud rates to 9600 baud.
Supports CTRL/S and CTRL/Q handshaking.
Composite Video Output

Hardcopy interface.

Video monitor interface.

OTHER CHARACTERISTICS

PHYSICAL CHARACTERISTICS
Di mm in
Width 432 17.0
Height 241 9.5
Depth 597 235
Weight kg Ib
Without Accessories 218 48.0

LO Line — 90 V to 132 V RMS.

HI Line — 180 V to 264 V RMS.

Line Frequency — 48 Hz to 63 Hz.

Power — 1000 VA, maximum.

Temperature Range — Operating: 0°C to +50°C (+32°F to
+122°F).

Storage: —40°C to +65°C (—40°F to +149°F).

Altitude — Operating: 10,000 ft maximum.

Storage: 50,000 ft. maximum.

ORDERING INFORMATION
DAS 9109 Monochrome Mainframe ... $5,500
DAS 9119 ATE Mainframe (Deletes CRT and
Keyboard; Adds Option 06) . .. $6,350
DAS 9129 Color Mainframe ........ccee... $8,400

MAINFRAME OPTIONS
Option 01 — DC-100 Tape Drive .......cceesereresssnnnes
Option 02 — RS-232C, GPIB and
Hardcopy Interface
Option 03 — Additional Power Supply
Option 04 — Two Additional Power Supplies .
Option 05 — Rackmount Hardware ...
Option 06 — High-Speed GPIB, Serial Line Printer Port, Plus
Option 02 Features +$1,550
Option 88 — Mainframe shipped with modules installed and
checked out as part of the mainframe .........cceceevnnsnssnesnnens NC

INTERNATIONAL POWER CORD AND 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

FIELD INSTALLABLE OPTIONS
DAS 91F1 — Field Installed Option 01 (Includes Installation in
Service Center) $1,700
DAS 91F2 — Field Installed Option 02 (For Mainframes Below
S/N B020100) $1,300
DAS 29F2 — Field Installed Option 02 (For Mainframes Above
S/N B020100) $1,300
DAS 91F6 — Field Installed Option 06 (For Mainframes Below
S/N B020100) $1,700

Option 01 — Field Installed Option 06 (For Mainframes
Above S/N B020100) NC

MODULES

The following module prices do not include probes. Please or-
der probes separately. See probe selection guide at end of this
order section and pages (84 through 87) for additional module
and probe selection information. Maximum of 6 modules per
mainframe and 104 data acquisition channels.
91A04A — Data Acquisition Module ........cceseee .
91AEO4A — Data Acquisition Expansion Module ...... $4,390
91A08 — Data Acquisition Module (One P6454 Clock Probe
Required Per DAS Mainframe for

Synchronous Operation) $3,255
91A24 — Data Acquisition Module . $2,890
91AE24 — Data Acquisition Expansion Module ......... $2,600
91A32 — Data Acquisition Module ... . $2,070
91P16 — Pattern Generator Module .. . $2,840
91P32 — Pattern Generator Expansion Module ......... $4,600
Note: When adding modules, check that the correct number

of power P are also selected. The i in-
cludes sufficient power for two modules. One additional
power supply (Option 03) is required for three or four mod-
ules. Two additional power supplies (Option 04) are re-
quired for a total of five or six modules.

Micropr /Bus support: For ordering information
please see pages 82 and 83.

PROBES
P6452 — Eight Channel Data Acquisition Probe. ........... $730
P8453 — Four Channel High-Speed Data
Acquisition Probe $1,560
P6454 — External Clock Probe For 91A08 Modules
(Only One Required) $265
P6455 — Eight Channel TTLUMOS
Pattern Generator Probe $575
P6456 — Eight Channel ECL Pattern Generator Probe $575
P6457 — Four Channel Tri-State
Pattern Generator Probe $575

P6460 — Eight Channel Data Acquisition Probe ........... $700
P6462 — Eight Channel TTL Only

Data Acquisition Probe $340
PROBE SELECTION GUIDE

DAS No. Probes | Recommended Special

Module Required Probe Purpose Probes

91A04A 1 P6453

91AEQ4A 1 P6453

91A08 1 P6452 P6454

91A24 3 P6460 P6462

91AE24 3 P6460 P6462

91A32 4 P6452 P6462

91P16 2 P6455 P6456,

P6457
91P32 4 P6455 P6456,
P6457

OPTIONAL ACCESSORIES

Additional Power Supply — Order 020-0707-00 .......... $800

DAS Setup and Hold Calibration Fixture —

Order 067-1037-00 $1,200

High Speed Acquisition Test Fixture for 91A04A —

Order 067-1139-00 $250

For additional accessories please see pages 84 thru 87.
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The 1240 complies with IEEE Standard 488-1978,
and with Tektronix Standard Codes and
Formats

Total Design Support: Hardware, Software,
and Integration

Up to 72 Acquisition Channels

Acquisition Speeds to 100 MHz Async,
50 MHz Sync

Single Probe Demultiplexing

Dual Timebase Triggering, Acquisition and
Display

Simple Menu Operation With On-Screen Soft
Keys

Transfers Easily into Manufacturing and
Service

TOTAL PERFORMANCE

With the new 1240 Logic Analyzer, the key
phrase is total performance. This one instru-
ment provides complete support for all aspects
of the design task, including hardware analysis,
software analysis, and integration

Hardware Analysis

For hardware analysis, the 1240 offers up to 36
channels of acquisition at sampling rates of
100 MHz asynchronous and 50 MHz synchronous
(see acquisition card descriptions). 6 ns glitch
detection is also available

Standard memory depth is 512 bits per channel,
and this can be extended to a maximum of
2048 bits per channel by using a special memory
chaining feature. This feature allows you to chain
one card's memory to another, trading channel
width for memory depth

B=SELECT
1 1S ASYNC

12 1S DENUX

Y L

~CHANNEL CARDS!

Figure 1. Memory Configuration Menu.

Superior hardware triggering capabilities include
data and glitch triggering for isolating the prob-
lem area; clocked and unclocked triggering for
capturing events that might not coincide with
sample points; and counters, timers, and duration
filters for triggering on the characteristics of a sig-
nal as well as its occurrence
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Figure 2. Timing Diagram With Glitches

Auto-run capability is also provided. This feature
allows you to track intermittents through continu-
ous acquisitions. During the acquisitions, you can
change parameters on the system under test and
dynamically monitor their effects

Software Analysis

Software analysis is supported by up to 72 data
channels at sampling rates of 50 MHz
synchronous/asynchronous (see acquisition card
descriptions). A flexible clocking scheme includes
data demultiplexing without double-probing

Powerful software triggering capabilities are pro-
vided so you can track program flow. Included
are 14 trigger levels, conditional branching,
counters, timers, and data and storage qualifica-
tion. These functions are implemented in two in-
dependent event recognizers

Figure 3. Trigger Specification Menu.

Other features that assist in software analysis are
flexible channel groupings for display, standard
display radices (including ASCIl and EBCDIC),
and an 8-level pattern search and memory com-
pare with highlighting

OTr AODR DATA

Figure 4. State Table Display.
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Hardware/Software Integration

For integration, the 1240 offers a dual timebase
system that brings together all of the above
hardware and software analysis capabilities. This
dual timebase system greatly speeds the
hardware/software integration process since the
acquisition, triggering, and display of two inde
pendent timebases are tied together. You can
fully monitor the interaction between hardware
and software, or monitor the relationship of two
independent systems. All data displays are time-
aligned and completely correlated. The dual
timebase allows you to integrate functional mod-
ules, an increasingly important design task

ACTIVE TINEBASES: GLOBAL €

TINERASE 1 U EDTENE

Figure 5. Timebase Menu.

FLEXIBILITY NOW
AND IN THE FUTURE

The power of the 1240 stems from its
configurable mainframe. This mainframe houses a
selection of data acquisition cards and plug-in
ROM and COMM Packs. You can select features
that meet your current application needs, then lat-
er upgrade the mainframe to increased
performance

Selectable Acquisition Cards
The 1240 mainframe provides four card slots that
accommodate any combination of the following
card types: 1240D1 and 1240D2

The 1240D1 is a 9-channel data acquisition card
that can sample at rates up to 100 MHz asynchro-
nous and 50 MHz synchronous. This card also
provides glitch capture down to 6 ns

The 1240D2 card is an 18-channel data acquisi-
tion card that can sample at rates up to 50 MHz
asynchronous/synchronous. Another feature of
this card is single-probe demultiplexing

ROM Packs for Data Processing

A ROM port on the side of the 1240 mainframe
supports the addition of special software ROM
Packs. Currently, there are ROM Packs support-
ing performance analysis and mnemonic disas-
sembly of popular microprocessors and (see
page 72)

COMM Packs for External Communications
Communication capabilities can be added to the
1240 by inserting COMM Packs into a communi-
cations port on the rear of the instrument. These
COMM Packs act as adaptors, allowing the 1240
to function in different communication environ-
ments, including RS-232C and GPIB (see page
73)

On-Going Support

With the 1240, you not only get optimum perfor-
mance for the price, but also reduce the chances
of equipment obsolescence. Tek's on-going de-
velopment of hardware and software add-ons will
keep the 1240 state-of-the-art for years to come.

EASE OF USE
In line with Tek's goal of easy-to-use logic analyz-
ers, the 1240 human interface has been designed
to facilitate the user's operation of the instrument

Menu Operation and Soft Keys

Ease of use starts with the 1240's menu operating
system. Straightforward menu displays and on-
screen soft keys allow you to make setup choices
on the screen where your attention is already di-
rected. You are not distracted by the need to look
elsewhere on the instrument

Another major feature of the menu operating sys-
tem is user-selected operation levels. The 1240
provides four operation levels, ranging from basic
operation for simple applications to full operation
for complex applications. The sophistication of
system features increases with the operation
levels

Figure 6. Operation Level Menu.

Configurable From the Front Panel

The 1240 is completely configurable from the
front panel, thus eliminating the need to switch
boards and reconnect probes when changing
from hardware to software applications. Probe
connections are on the side of the instrument so
they can be easily accessed. The keyboard has a
simple layout, with single function keys. Also, a
knob is included on the keyboard for data
scrolling. This knob, along with the extreme
smoothness of the data scrolling, make the 1240
displays easier to read and manipulate

Automatic Non-volatile Storage

A battery-backed CMOS memory stores two
complete instrument setups, including the last
setup used before the 1240 is powered down
This facilitates quick instrument start-up when re-
turning to work, and eliminates the problem of
losing a setup as a result of power system
interruptions

Figure 7. Storage Memory Manager Menu.

IDEALLY SUITED FOR
ENGINEERING, MANUFACTURING,
AND SERVICE

In addition to its usefulness in the engineering en-
vironment, the 1240 is well suited for manufactur-
ing and service tasks. It transfers easily from one
environment to another and helps facilitate com-
munications between the different groups
through its portability, remote control, and mass
storage capabilities

Portability

The 1240 weighs 26.5 Ib and meets environmental
Class Il specifications. This makes it an ideal
choice for a rugged logic analyzer that can be
used in many locations

Remote Control

RS-232C and GPIB COMM Packs (see page 73),
are ideally suited to automated test environments
and remote control

Mass Storage

Mass storage of setups, acquisition memories,
and reference memories is achieved through
RAM and EPROM Packs. This type of pack stor-
age allows engineering to easily transfer knowl-
edge to other groups. They can create the setups
and memories needed for design test in manu-
facturing, or they can create servicing proce-
dures at the factory that can be sent out to field
service sites

Two types of pack storage are available. First,
there is the 12RS01 8K RAM Pack. This pack can
store up to eight setups or a combination of
memories and setups. Storage and retrieval of in-
formation from this RAM Pack is accomplished
via menu soft keys (see Figure 7)

The 12RS11 32K EPROM Pack (no EPROM in-
cluded) and the 12RS12 32K EPROM (EPROM in-
cluded) provide a permanent storage medium for
setups and memories. To store files on these
EPROM Packs, the setups and memories are
uploaded from the 1240 to a host via GPIB or
RS-232C, and then burned into EPROMs
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Figure 8. 12RM02 8085 Mnemonics ROM Pack with 8085 Probe Interface

MICROPROCESSOR SUPPORT
The 1240 provides microprocessor support for all
major 8- and 16-bit processors. This support is a
turnkey solution that includes a single plug inter-
face, data acquisition capability and mnemonic
disassembly

The microprocessor support is provided for the
1240 in the form of Mnemonics ROM Packs
(12RMXXs), with one ROM Pack for each
microprocessor

For 8-bit and simple 16-bit processors, the 1240
uses its powerful general purpose clocking and
demultiplexing capabilities to acquire the data
Two 1240D2 cards using standard data acquisi-
tion probes (P6460 or P6462) are attached to the
processor via a probe interface which connects

the probes to a dip clip that fastens directly onto
the microprocessor. (See Figure 8). Three 1240D2
cards are required for the simple 16-bit proces-
sors. The probe interfaces are preconfigured for
each processor the 1240 supports

For 16-bit processors, the 1240 uses the PM 200
Series of personality modules to acquire the data
for disassembly by the 12RMXX. These modules
provide the special purpose hardware needed to
properly acquire the instruction flow from a
prefetch processor architecture and its associat-
ed internal queue (see Microprocessor Support
section for more information). These modules
plug directly into the 1240D2 cards, replacing the
general purpose data acquisition probes and pro-
viding the interface to the processor. Three
1240D2 cards are required for 16-bit processors

Four disassembly formats are available for view-
ing the data after disassembly: State, Absolute,
Hardware, Software

State format is exactly the same as standard
State Table format

Absolute format augments the State format
with cycle operation labels (FETCH, WRITE,
etc.)

Hardware format provides disassembly informa-
tion (instructions or cycle labels) on all acquired
cycles. (See Figure 9)

Software format is similar to Hardware disassem-
bly format with the display of instruction read cy-
cles which are not opcode fetches suppressed

The processors that are currently supported by
the 1240 are

6502/65C02 8080 NSC800
8085

6800 8086 Z80

6802 8088 Z8001

6808 80186 28002

6809 80188

68000

68008 F9450

For ordering information, please refer to the
Microprocessor Support section on page 82

Figure 9. Dual-timebase display with 8085 disassembly.

PERFORMANCE ANALYSIS
Performance analysis is a tool that assists soft-
ware engineers in the development of micro-
processor-based products. It can be used
throughout the life cycle of a product to help the
designer characterize, test, debug, and optimize
software

The real benefit of performance analysis over oth-
er types of software development tools is that it
provides non-intrusive overview measurements of
software performance. In other words, it can be
used to improve efficiency by providing measure-
ments that characterize performance without al-
tering the software

Two types of performance analysis (Range
Postprocessing and Event Measurement) are
available for the 1240 in the 12R01 Performance
Analysis ROM Pack. (See Figure 10). These two
types of analysis provide overviews of the activity
of the system under test, graphically displaying
this activity in the form of histograms

Range Postprocessing

With range postprocessing, the user can define
up to eleven ranges-of-values on any previously
defined data groups. The 1240 takes successive
acquisitions and processes each location of each
acquisition to see if each group's value at that
location falls into the ranges defined for it. A cu-
mulative count is kept of the number of locations
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falling into the defined range and is reported as a
total count, a percentage of the total number of
locations counted for the timebase of the group,
and as a histogram bar (proportional in length to
the percentage). (See Figure 11)

Event Measurement

In this type of analysis between one and four
‘events" are defined by the user for measure-
ment. An “event” consists of a sample window
and a target event. The window has two parts: an
‘open” event (when found, marks the beginning
in time of the sample window) and a “close" event
(marks the end in time of the sample window)
While the window is open, occurrences of the tar-
get event are counted or timed.

Figure 10. Performance Analysis Menu.

The distribution of the sample measurement is re-
ported in histogram form with user-selectable
scaling. When several events are being mea-
sured, the following statistics on their distributions
can be compared: cumulative mean, minimum
value, and maximum value.

Performance Analysis can be used for both hard-
ware and software applications. As an example
of a software application, event measurement
may be used to determine the distribution of exe-
cution times of an interrupt processing routine
The average amount of time, and the minimum
and maximum execution times can also be
displayed

Figure 11. Performance Analysis sub-menu for acquiring and
viewing range histograms.



Figure 12.1240 with COMM Pack inserted

1240 EXTERNAL COMMUNICATIONS
External communication capability is supported in
the 1240 by means of modular COMM Packs
These COMM Packs, which plug into a COMM
port on the back of the 1240 (see figure 12), pro-
vide flexibility in interfacing the 1240 to other
equipment

REMOTE CONTROL
Two COMM Packs are provided to interface the
1240 to controllers, the 1200C01 RS-232C COMM
Pack and the 1200C02 GPIB COMM Pack. The
1200C02 interface conforms to IEEE specification
488-1978, Standard Digital Interface for Program-
mable Instrumentation.

You can remotely control all of the capabiities of
the 1240 using these COMM Packs.

The controller can start and stop data acquisi-
tions and the auto-run function, write to the dis-
play, define custom soft keys, request 1240 key-
strokes, initiate 1240 diagnostics, and request
diagnostic results. Instrument setups, acquisition
memories, reference memories and RAM Pack
contents can be sent and received from the 1240,
also

Requests from the 1240 to upload and download
setups and memories are initiated via soft keys
(see figure 13)

SERVICE REQUEST

N0 CARRIER

E=SELECT

Figure 13. COMM Port Control menu with a 1200C01
RS-232C COMM Pack installed.

1804 BEY QLS 339

NOvd WINOD 8idD

Z0200Z1

The 1200C02 GPIB COMM Pack interface con-
forms to IEEE specification 488-1978, Standard
Digital Interface for Programmable Instrumenta-
tion. The 1240 operates via the GPIB COMM Pack
with controllers such as the Tek 4041, 4051, 4052,
4052A, 4054 and 4054A

VIDEO OUT
The 1240 comes equipped with an RS-170-com-
patible composite video signal of the current
screen display

MASTER/SLAVE SUPPORT

Master/Slave support is provided so that one
1240 (designated as Master) can completely con-
trol a remote 1240 (designated as Slave)

The 1240 supports master/slave operation with
the following configuration in each of the 1240's:
a 12RC02 Master/Slave ROM Pack, a 1200C01
RS-232C COMM Pack and a user-supplied
modem.

The following operations are available to the user:
send and receive setups, acquisition memories
and reference memories, start acquisitions, start
auto-acquisitions and receive information on
whether the memories were equal or not equal
after auto-acquiring. Diagnostic operations on the
link between the two 1240s are available at any
time

PRINTER SUPPORT
Through the use of a ROM Pack and COMM Pack
combination the 1240 is able to print hard copies
of setup menus and data acquisition memories.
Support will be provided for almost all commer-
cially available low-cost printers. (See figure 14).

MEwWmWm

n
] . LR R R R R R R R
[LINING TEST 1]

Lo IR B )

Figure 14. Printer Port sub-menu for setting up printer interface
parameters.

The printer interface consists of the combination
of a ROM Pack and a COMM Pack. The 12RCO01
Printer Support ROM Pack is used in combination
with either the 1200C01 RS-232C COMM Pack
(for printers with a serial interface) or the 1200C11
Parallel Printer COMM Pack (for printers with a
parallel interface)
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You can output any of the information in the set-
up menus, the entire contents (or user-selectable
portions) of acquisition or reference memory in
state table or timing diagram format (see figure
15), the search pattern or you can utilize a screen
print mode

Figure 15. Printer Port sub-menu for printing timing diagrams.

1240 EXTERNAL COMMUNICATION
SUPPORT

To equip the 1240 for one of the three types of
communications support shown across the top of
this table. Choose one of the combinations of
ROM Pack and COMM Pack whose intersection
is indicated by XXXX's. Performance varies de-
pending on the combination of packs that you
select for a particular kind of support.

Master/
Remote | Printer | Slave
Control |Support| Support
ROM Packs None |[12RCO1| 12RCO2
Required | Printer | Master/
Support| Slave
COMM Packs
1200C01 RS-232C| XXXX XXXX XXXX
1200C02 GPIB XXXX
1200C11 XXXX
Parallel Printer
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CHARACTERISTICS
OPERATING LEVELS

Level 0 — Basic Operation.
Level 1 — Advanced timing analysis (includes basic state
analysis).
Level 2 — Advanced state analysis (includes basic timing
analysis).
Level 3 — Full operation.

TIMEBASES
Two per instrument—assignable by probe.
Timebase 1: Asynchronous or Synchronous.
Timebase 2: Synchronous or Demultiplex.

INPUTS

Clocks — C1, C2, ...Cn. Where n = number of probes =
number of channels/9. Minimum pulse width: 8 ns. Specifiable
as rising, falling, or either edge.
Qualifiers — Q1, Q2, . .. Qn. Where n = number of probes =
number of channels/9. Setup Time, Hold Time: 10ns, 0 ns.
Specifiable as high or low level.
Asynchronous — Rate: 10 ns to 1 5 (20 ns to 1 s on 1240D2).
Specification: (1-2-5 sequence)+(Q1+Q2+...+Qn). Accura-
cy: 01%. Channel to Channel Skew: +3 ns. Glitch Detection:
6 ns (on 1240D1 only).
Synchronous — Rate: Dc to 50 MHz. Setup Time, Hold Time:
7 ns, 1ns (12 ns, 0 ns on 1240D2). Specification: (C1 + C2

. +Cn)+(Q1+Q2+...+Qn). Minimum delay after previ-
ous clock: 20 ns.
Demultiplex — Rate: Dc to 33 MHz. Setup Time, Hold Time:
10 ns, 0ns. Specification: First Phase Clock (Latch Data)
(Ct + C2 + ...+ Cn)+(Q1+Q2+...+Qn). Minimum delay
after last phase clock: 20 ns. Last Phase Clock (Store Data)
(C1 + C2 + ...+ Cn)+(Q1+Q2+...+Qn). Minimum delay
after first phase clock: 10 ns.

CONFIGURABILITY
Two types of acquisition cards: 1240D1, 1240D2.
Maximum of four cards per 1240, in any combination.

Commands: Store On (Not), Trigger On (Not), Reset On (Not),
Start Timer On (Not), Time While On (Not), Increment Counter
On (Not), or Off.
Counter/timer: Clock interval is 10 ns. Range is 0 to
99,999,999,999 (either counts or 10 ns increments)
Countofltxmer value may be used to cause trigger or reset.

| Event Recogni (Event R i #2) —

14 levels Event Recognition on each level specified by: Time-
base: Which timebase to monitor for event. Word Recognizer:
Data (data or glitch on 1240D1). Iteration Counter: 1 to 9999
occurances. Duration Filter: 1 to 16 consecutive samples. Se-
lective Storage on each level specifiable: With Storage On or
with Storage Off. Commands on each level: Wait For (Not),
Trigger If (Not), Reset If (Not), Jump If (Not) or Delay (up to
9999). Commands at end of sequence: Trigger, Reset or Do
Nothing.
External Trigger Out — TTL level output whenever trigger
attempted.
External Trigger In — TTL level input can be required for en-
abling trigger.

AUTORUN
Modes of Operation — Compare Acquisition Memory to Ref-
erence Memory: Specifiable which channels to compare, speci-
fiable starting and ending memory locations of comparison. Re-
sult of comparison outcome: Specifiable display and reacquire,
discard and reacquire, or display and stop. Specifiable mini-
mum display time: 0 to 99 seconds.
Continuous Trigger Out — Data is not stored. 1240 acts as
trigger source.
Trigger In — Requires trigger in signal to enable trigger. En-
ables two 1240s to work in parallel.
Store After Trigger — Data at last trigger is available after
stopping 1240. Time between storages is minimum.

DISPLAY FORMATS
State Table — Acquisition or reference memory. Data dis-
played in binary, octal, hex, ASCII, EBCDIC. Glitch display can
be turned on or off.
Timing Diagram — Acquisition or reference memory. Expan-
sion factors of *1, *2, *5, *10, *20. Glitch display.
Cursors — Value displayed as absolute

time for unqualified asynchronous measurement, as number of
memory locations for qualified or synchronous measurement.

Modes — Memory comparison differences,
glatches search pattern occurences, timebase #1 occurences,

Search Pattern — Length: 1 to 8 contiguous locations. Time-
bases: Can restrict each location to occur only on T1, T2 or T1

1240D1 1240D2
Number of Channels 9 18 D Reh
Asynchronous Rate 100 MHz 50 MHz
With glitches 50 MHz N/A
Synchronous Rate 50 MHz 50 MHz i
Memory Depth timebase #2 occurrences.
(bits/Char channel 512 512
With Glitches 256 N/A
Max Via Chaining 2048 2048 and 2.

Depth vs Channels — Tradeoffs possible between data acqui-
sition cards of same type. Maximum depth is 2048 (with four
1240D1 or four 1240D2).

DATA ACQUISITION
Two Types of Acquistion Probes: P6460, P6462.
One probe required per 1240D1, two per 1240D2.

P6460 P6462
Signal Input
Data Channels 9 9
Clock/
Clock Qualifier Lines 1 1
Impedence
Nominal 1MQ 5pF ~1LTTL
Threshold Range —635V10635V 14V
Increments 005V —_
Accuracy +0.5% +25V
+0.065 V +.055 v/
(°C —-25°C)
Threshold Assignment By acquisi- N/A
tion card
Polarity Assignment By channel By channel
Maximum Input Voltage
Peak +40V —2to +7V
Channel to Channel +60 V No restriction

NOTE: All system specifications are based upon P6460
probes, for specifications based upon P6462 probes, please
refer to the 1240 Data Sheet.

TRIGGER DEFINITION
(TWO EVENT RECOGNIZERS)
Global Event Recognizer (Event Recognizer #1) — One lev-
el. Event Recognition specified by: Word recognizer—data
(data or glitch on 1240D1). Duration filter—1 to 16 consecutive
samples or 10 ns to 160 ns.
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STORAGE
Internal (Standard)
Nonvolatile Memory (NVM) — Size: Contains two set-ups,
including status at power down, lithium iodide battery.
Volatile Memory (RAM) — Size: Contains two set-ups.
External (Optional)
RAM Pack (12RS01) — Size: Contains 8K bytes, lithium io-
dide battery.
EPROM Packs (12RS11, 12RS12) — Size: Contains
32K bytes.
Memory Types
Set-Up — Stored in NVM, RAM, or Pack, contains all data
pertinent to making an acquisition.
Reference Memory — Stored in Pack, reference memory is
editable in Edit Reference Memory menu.

OTHER CHARACTERISTICS

Diagnostics — At power-up, the 1240 performs processor,
ROM, RAM and board checks. A test pattern generator locat-
ed on the side of the 1240 provides stimulus for verifying
probes and acquisition system operation. Complete system
verification and extended diagnostics are available with an op-
tional ROM Pack.

Rear Panel Connections — Trigger In: TTL compatible. Trig-
ger Out: TTL compatible. Video Out: Confroms with RS-170
(composite video).

Power — 90 V to 132V or 180 V to 250 V. 48 Hz to 440 Hz.

ENVIRONMENTAL CHARACTERISTICS
Temperature — Operating: —15°C to +55°C with up to two
acquisition cards; —15°C to +50°C with three or more acqui-
sition cards.

Altitude — Operating: Sea Level to 4.6 km (15,000 ft). Stor-
age: Sea Level to 15.0 km (50,000 ft).

Vibration — 0.025 inch displacement. 10 Hz to 55 Hz frequen-
cy range.

Shock — 30 g.

COMM PACKS

1200C01 (RS-232C to a Controller) — Baud Rate: 110 to
9600. Bits/Character: Eight, including parity bit. Protocol:
Asynchronous full duplex.

1200C02 (GPIB to a Controller) — Full listener/talker capabili-
ties, meets IEEE-488 (1978).

1200C11 (Parallel Interface to Printer) — Requires: 12RCO1
Printer Support ROM Pack.

ROM PACKS
Analysis
12R01 (Performance Analysis) — Range Post-Processing:
1 to 11 ranges. Event Measurement: 1 to 4 events. Includes
Histogram Display.
Communication Interface
12RCO1 (Printer Support) — Requires: 1200C01 for serial in-
terface or 1200C11 for parallel interface. Output: Menus,
search pattern, acquisition and reference memory. Memory
Format: Both state table and timing diagram.
12RCO2 (Master/Slave Support) — Requires: 1200C01 with
user-supplied Modem.
Microprocessor Support
12RMXX (ROM Pack Mnemonics) — Formats: State, Abso-
lute, Hardware, Software.

INCLUDED ACCESSORIES
Accessory pouch (016-0707-00); front panel cover
(200-2780-00); operator's manual; 5 reference guides.

ORDERING INFORMATION
1240 Logic Analyzer Mainframe ......... $4,500

INTERNATIONAL POWER CORDS AND 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

OPTIONAL ACCESSORIES

ACQUISITION CARDS
1240D1 — 9-Channel Data Acquisition Card, 100 MHz,
requires one data acquisition Probe ............cceeseseessnens $2,250
1240D2 — 18-Channel Data Acquisition Card, 50 MHz,
requires two data acquisition probes .........cceeusssessnses $2,300
DATA ACQUISITION PROBES
P6460 — 9-Channel Data Acquisiton Probe ..........cccuee.. $700
P6462 — 9-Channel Data Acquisiton Probe, fixed threshold
i i i 5 $340

COMMUNICATION INTERFACES (COMM PACKS)
1200C01 — RS-232C COMM Pack ..
1200C02 — GPIB COMM Pack
1200C11 — Parallel Printer COMM Pack
Note: To order cables for these COMM Packs, see tne Logic
Analyzer's Accessories Section.

ROM PACKS
Analysis
12R01 — Performance Analysis ROM Pack .........ccceueee $800
c ication Functi
12RCO1 — Printer Support ROM Pack ........ccveuecvacsenes $300
12RC02 — Master/Slave ROM PackK .......ccuuemmcucsssarenns $500
Storage

12RS01 — 8K RAM Pack
12RS11 — 32K EPROM PACK (Empty) ..
12RS12 — 32K EPROM PACK

SERVICE ACCESSORIES
12RD01 — Diagnostic ROM Pack
Diagnostic Lead Set — Order 012-0556-00 .
Extender Card — Order 670-7539-01
Service Manual
Service Maintenance Kit — Includes the above Service
accessories. Order 067-1103-01 .....ccoevmemiesnnenruesanennnn $2,000
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308

Four Analyzers in One

Up to 25 Channels of Word Recognition
Triggering

Ultra-Portable

Easy to Use

Cost Effective

The 308 is a 20 MHz portable analyzer containing
a unique combination of features. It provides
timing, state, serial, and signature analysis in an
extremely easy-to-use package.

CHARACTERISTICS

SIGNAL INPUTS

Timing and State — Muiti-line probe-tip, eight data lines, one
clock and one ground lead.
Maximum Number of Inputs: Eight.
Input Impedance: 1 M2, 5 pF.
Logic Swing —
Minimum: 500 mV + 2% of threshold voltage, p-p, centered on
threshold voltage.
Maximum: Threshold + 10 V to Threshold —15 V.
Maximum Nondestruct Input Voltage: +40 V.
Width of Data Input: 10 ns minimum with 400 mV overdrive
from threshold voltage.
Threshold Voltage: +1.4V +0.2 V selectable TTL, —12V to
+12 V variable.
Input Mode: Selectable sample or latch (to 5 ns with 550 mV
overdrive voltage).
Serial —
Single Channel Probe Input: 10 M2, 13 pF input impedance.
500 V maximum nondestructive input voltage at probe tip. 250
peak at BNC input connector.
Logic Swing: 500 mV minimum + 2% of threshold voltage, p-
p. centered about the threshold. +30 V maximum.
Selectable Parity: ODD, EVEN or NONE.
Selectable Bits Per Character: 5, 6, 7 or 8 bits (includes parity if
active).
Selectable Input Logic: Positive or negative (at probe tip).
Synchronizing Word (Synchronous Mode Only): Programmable
to require two equal words. If not programmed, defaults to
ASCII word SYN.
Hunt Word (Synchronous Mode Only): Programmable to re-
quire one word. If not programmed, defaults to “XXXXXXXX"
(not defined). One Hunt word is equal to three Hexadecimal
“FF"s (line idles).
Stop Bits (Asynchronous Mode Only): Responds to one or
more bits.
Signature Analyzer — Single Channel Data Input Via Probe:
10 M, 13 pF clock start and stop inputs provided by data ac-
quisition probe.

CLOCK
Timing and State —
External Clock: 50 ns minimum period. 24.5 ns high-logic level
minimum pulse width. 24.5 ns low-logic level minimum pulse
width. 25 ns minimum data setup time. 0 ns minimum data hold
time.
Internal Clock: 20 MHz sample interval (50 ns minimum). Data
pulse width of 1 sample interval +10 ns required to insure
sampling minimum. Sample intervals of 50 ns to 200 ms/sam-
plein 1, 2, 5 sequence.
Qualifier Input: Selectable trigger or clock.
+1.4V +0.2V TTL input threshold.
—5V to +10 V maximum input voltage.

Serial

Synchronous or Asynchronous.

Internal Clock for Asynchronous Mode Selectable Via Key-

board: 50, 75, 110, 134.5, 150, 200, 300, 600, 1200, 1800,

2400, 4800, and 9600 bits/second (baud rate).

Internal Clock Accuracy: +0.02%.

External Clock for Asynchronous Mode: Up to 9600 baud.

External Clock for Synchronous Mode: Up to 9600 baud.
MEMORY

Data Acquisition Memory — 8 x 252 bits.

Reference Memory — 8 x 252 bits.

Triggering (State and Timing) —

Synchronous or asynchronous.

External qualifier.

Data Word Recognizer: 8 channels, programmable in hex, bi-
nary, octal, or decimal.

External Word Recognizer Probe: 16 channels, programmable
in hex, binary, octal, or decimal.

Input Threshold: +14V +0.2V TTL.
Word Recognizer Out: +1.4V +02V TTL.
Trigger Delay: Programmable from 0 to 65,535 clock cycles.
Data Position: Pre- or post-trigger selectable.
First trigger mode (internal select).
Triggering (Serial) —
Data Word Recognizer: Programmable to require a sequence
of two words (or characters).
External Trigger: Programmable for one bit (0 or 1).
Trigger Delay: Programmable from 0 to 65,535 by word count
(character).
Data Position: Pre- or post-trigger selectable.
Framing Error Detection: Data acquisition is stopped when a
valid stop bit is not detected.

DISPLAY
Status information of the 308 is always displayed at the top of
the screen. The menu is displayed will all fields visible. In serial
mode, an extended menu is provided for additional senal
capabilities.
Timing Diagram — Programmable memory window size. Cur-
sor position pointer and word decode. Positive or negative log-
ic display.
State Table — Simultaneous display of hex, binary, and octal.
12 word display table.
Search Mode: Inverse video highlighting.
Compare Mode: Inverse video highlighting of differences.

Positive or negative logic display.

Serial —
Simultaneous display of hex, binary, and ASCII. 12 word char-
acter display.

Search Mode: Inverse video display of word.
Compare Mode: Inverse video display of differences.
Positive or negative logic display.

Signature —
Displays the selects for clock, start, and stop. Displays each
signature simultaneously. Displays a 4 digit signature.

Displays Character: 0t0 9, A, C, F, H, P, U.
PHYSICAL CHARACTERISTICS

Dimensions mm in

Width 237 93
Heights 17 46
Depth 359 13.9
Weights kg Ib

Net without probes 3.7 8.0
Net with probes 45 10.0

POWER REQUIREMENTS
Line Voltage — 90 V to 132 V ac, 180 V to 250 V ac.
Line Frequency — 48 Hz to 440 Hz.
Power — 40 W maximum.
Temperature Range — 0°C to 50°C, operating.
INCLUDED ACCESSORIES
Power cord (161-0104-00); accessory pouch (016-0654-00);

P6451 probe (016-6451-05); P6107 probe (016-6107-03); op-
erator's manual, maintenance manual.

ORDERING INFORMATION
308 Data Analyzer .. . $3,950
Option 01 — P6406 Word Recognizer Probe .. .. +$420
Option 03 — Extended Signature Analysis Capability (Includes
P6406 Word Recognizer Probe) .......c.euesesessssssnans +$1,950
1105 Battery Power Supply .....cccveeeeee. $1,430
Option 01 — 230 V Operation ......cccescessssssssssssasassassasassens NC

INTERNATIONAL POWER CORD AND 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

The Sony*®/Tektronix® 300 Series is manufactured and market-
ed in Japan by Sony/Tektronix Corporation, Tokyo, Japan.
Outside of Japan the 300 Series is available from Tektronix,
Inc., its marketing subsidiaries and distributors.
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31 8/338 Logic Analyzers

Superior Performance/Price Ratio

Both Parallel and Serial Data Acquisition in a
Single Instrument

Data Widths to 32 Channels and Acquisition
Speeds to 50 MHz

Menu-Driven User Interface for Easy
Operation

Powerful Multilevel Triggering

Separate Glitch Trigger and Memory

RS-232 Interface Allows Remote Control

Nonvolatile Memory Retains Both Reference
Data and Instrument Setups

Ultra-Lightweight for Maximum Portability
Weighs Only 11.5 Ibs (5.2 kg)

76

The Sony/Tek 318 and 338 Logic Analyzers bring
an unprecedented combination of performance,
portability and low price to the field of digital test
instrumentation

Weighing only 11.5 pounds each, these instru-
ments incorporate proprietary LS| circuitry to pro-
vide an array of features usually associated with
much larger logic analyzers. Both the 318 and 338
include parallel and serial data acquisition capa-
bilities to cover the widest possible range of
applications. For software work, there is powerful
multilevel triggering to capture complex real-time
code execution. Each instrument can also be
remotely controlled through an RS-232 interface,
an extremely useful feature in first-line service
applications. Also, nonvolatile memory allows
both setup information and reference data to be
retained and transported from site to site

The 318 and 338 Logic Analyzers are both built
around the same basic feature set. The differ-
ence between the two instruments is in maximum
data width and acquisition speed. The 338, which
is targeted more toward software applications,
allows 32 channels of data acquisition at speeds
up to 20 MHz. The 318, which is directed toward
hardware applications, permits 16 channels of
data acquisition at speeds up to 50 MHz

Aside from these width/speed differences, the
318 and 338 pack the same powerful features
into a highly portable instrument. The basic
318/338 includes parallel state and timing acquisi-
tion, with acquisition, reference and glitch
memories

The S1 configuration adds serial acquisition, an
RS-232 interface, and nonvolatile memory

Parallel State Acquisition

For either software or timing applications, the
318/338 contains a powerful 3-level trigger which
allows the capture of complex event sequences
as executed by the hardware under test.

A 3-level trigger lets you define up to three events (A,B,C)
which are then combined by using various operators to form
the trigger sequence.
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This trigger allows three separate logic events to
be defined and then combined through a series
of operators to specify the actual trigger se-
quence. Up to 65000 occurrences can be re-
quired for the first event to come true. The next
two events can follow immediately (THEN) or later
(FOLLOWED BY). Two or three events can also
be ORed together. The third event can also be
used to reset the trigger sequence

Once acquired, parallel state information can be
displayed in binary, hex, octal or decimal radix
The data can be searched for each occurrence of
a specified word, and can also be compared with
data stored in the reference memory, with any
differences highlighted on the display

You can compare the data you have just acquired to a set of
data in reference memory. All differences are displayed in re-
verse video

Parallel Timing Acquisition

For timing applications data can be acquired ei-
ther synchronously, using the clock of the system
under test, or asynchronously, using the
318/338's own internal clock. Up to eight chan-
nels of timing data can be displayed at once, and
each can be identified through a 2-character label
entered by the user. For increased accuracy,
there is a “delta” measurement feature which
counts and displays the number of sample inter-
vals between two movable cursors

Timing displays include analysis tools such as measurements
between cursors, variable grouping, memory search and glitch
display.

300
SERIES

There is also full glitch capture capability. Glitch
information is automatically acquired and sepa-
rately stored any time parallel data is acquired. A
separate glitch trigger allows glitch occurrences
to be specified on a channel-by-channel basis,
with each channel of the glitch trigger ORed with
its counter-part in the main trigger

Serial Data Acquisition

A major part of the S1 configuration package is
serial data acquisition, which adds considerable
breadth to the instruments' application range. Se-
rial acquisition can take place in either synchro-
nous or asynchronous modes at up to 19200
bits/second, with either 5, 6, 7, 8 or 9 bits per
character. For synchronous acquisition, the user
can specify sync and hunt words as well as trig-
ger words

When defining a serial data acquisition trigger, you can specify
sync and hunt words as well as trigger words

Acquired serial data can be displayed in either
state table or character formats. The state table
format gives a wide range of radixes, including
hex, binary, ocatal, ASCIl and EBCDIC. The char-
acter format provides 256-character stream dis-
plays in either ASCIlI or EBCDIC. In addition, ac-
quired serial data may be searched for
occurrences of a specific word and compared
with data stored in reference memory

Captured serial data can be displayed in state or character
format. Data can also be searched for occurrences of a speci-
fied word.

RS-232 Interface for Remote Control

The S1 configuration package includes an RS-232
interface. This allows complete control of the in-
strument by a remote terminal which can be con-
nected through either a modem or local lines
Consequently, a remote operator can define trig-
gers, acquire data and analyze the results. In ad-
dition, the operator can input a reference pattern
via a remote terminal. All aspects of the remote
connection, such as baud rate, local/remote echo
and bits/character, are easily set up through
menu prompts supplied by the 318/338

Setting up the RS-232 interface is simplified by easy to use
menu prompits.

Nonvolatile Memory

Also included in the S1 configuration is a non-
volatile memory which allows both instrument set-
ups and data to be preserved past power down
and retained indefinitely. This memory will hold up
to three setups (channel configurations, triggers
and thresholds) and one set of memory data

3 Setups and acquisition or reference memory can all be easily
stored and protected in the nonvolatile memory.
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PARALLEL ANALYZER FUNCTION
DATA INPUT

Channels
318: 16 channels; glitch data is detected on all 16 channels.
338: 32 channels; glitch data is detected on 8 channels (POD
A).
Minimum Logic Swing — 500 mV p-p; centered on threshold
voltage.
Maximum Logic Swing — Threshold voltage plus 10V to
threshold voltage minus 15 V.
Glitch Data Width — 5 ns minimum with 350 mV overdrive
from threshold.
Threshold Voltage — TTL +14V; V1 —10V to +10V
0.1V step); V2 —10Vto +10V (0.1 V step); V3 = (V1 +
vV 2)2.

SAMPLING
External Clock Mode 318 338
Data setup time 13 ns max 14 ns max
Data hold time 0 ns max 0 ns max
Clock period 20 ns min 50 ns min

Clock Pulse Width — High-Logic level: 15 ns min. Low-Logic
Level: 15 ns.

Clock Polarity — + or —edge.

INTERNAL CLOCK MODE
Sample Interval
318: 20 ns to 500 ms/sample in 1.2.5 sequence.
338: 50 ns to 500 ms/sample in 1.2.5 sequence.

Glitch Trigger — Selected channels are OR'ed together.
Trigger Position — Begin, Center, End, Delay up to 65,000
clock cycles.
External Trigger
Input — Mini-jack connector on side panel, TTL compatible.
Threshold — 1.4 V nominal (TTL level).
Polarity — + or —edge.
Pulse Width — 20 ns minimum.
Trigger Output — Initiated high when an internal trigger se-
quence, glitch trigger or external trigger is detected. Reset on
next acquisition start.
Output Level — TTL.
Current Max — High-Logic Level: 1 mA.
Low-Logic Level: 2 mA.

DATA DISPLAY
Timing Diagram Mode — Maximum of 8 channels (one page)
present on screen at one time. The 318 has two pages; the 338
has four pages.
Glitch Display: Displays glitches on timing diagram as a bit
width transition edge.
Search: Searches for glitches or user defined word.
AT — Movable cursor for calculating the number of clocks and
temporal distance between two events.
State Table Mode — Hex, decimal, octal, or binary radix
format.
Search: Searches for glitches or user defined word.
Compare: Compares acquisition memory to reference memory
and displays mismatched characters in reverse video.

Data Memory Depth 318 338 SERIAL STATE ANALYZER FUNCTION
Acquisition Memory 16 x 256 bits | 32 x 256 bits DATA INPUT
Data Timing — Synchronous or asynchronous.
Reference Memory 16 x 256 bits 32 x 256 bits " e TP
Bits/Cl — 5, 6,7, 80r 9 bits (includes parity bit if parity
Glitch Memory 16 x 256 bits 8 x 256 bits is active).
TRIGGERING

Internal Trigger

Word Recognizer — Three words: A, B, and C; selected
channels are AND'd together.

Input — All data input channels from P6451 data acquisition
probes.

SAMPLING
Internal Clock for Asynchronous Mode — 50, 75, 110,
134.5, 150, 200, 300, 600, 1200, 1800, 2400, 4800, 9600, and
19,200 bits/second.
External Clock for Both Synch
Modes — Up to 19,200 bits/second.

Parity Control — Odd, even, or none.
TRIGGER SOURCE

A
and y

Internal or external.

DATA DISPLAY
State Table Mode — Hex, binary, octal, ASCII, EBCDIC radix.
Search: Searches for parity errors or user defined word.

Compare: Compares acquisition memory to reference memory
and displays mismatched characters in reverse video.

Character Table Mode — All 256 bits of memory displayed in
either ASCII or EBCDIC radix.

Search: Searches for parity errors or user defined word.
Compare: Compares acquisition memory to reference memory
and displays mismatched characters in reverse video.

RS-232 INTERFACE
Data Transmission Type — Asynchronous only.
Communication Mode — Full Duplex.
Bits/Character — 8 bits with parity.
Parity — Even.

Data Transfer Rate — 110, 150, 300, 600, 1200, 2400, 4800,
9600 BPS.

Signal Characteristics — Meets RS-232C standard.
1/0 Connector — 25 pin standard connector.
NONVOLATILE MEMORY

Memory Size — 3 setups (serial or parallel and one memory
acquisition or reference.

Nonvolatile Period — Approximately 5 years at room
temperature.

POWER REQUIREMENTS
Line Voltage Range — 90 V to 132 V ac, 180 V to 250 V ac.
Line Frequency — 48 Hz to 440 Hz.

INCLUDED ACCESSORIES
Power cord (161-0104-00); accessory pouch (016-0697-00);
P6107 Probe (1 additional with the S1 configuration)

(010-6107-03); 2 with the 318, 4 with the 338, P6451 probe
(010-6451-07); workbook, reference guide, manual.

ORDERING INFORMATION
318 Logic Analyzer .... ... $5,300

31881 Logic Analyzer with Serial Analysis,
RS-232 and Nonvolatile Memory ........ $6,500

318F1 Field Installed Serial Analysis, RS-232
and Nonvolatile Memory .......ccseeeeeneee $1,500

300 SERIES COMPARISON CHART "

338 LogiC Analyzer ......ccmensessenensees $5,800
Characteristics 308 318 31881 338 33881 . . . .
No. Paraliel Data Channels 8 16 16 32 32 33881 Logic Analyzer with Serial Analysis,
Maximum Asynchronous Sample Rate 20 MHz 50 MHz 50 MHz 20 MHz 20 MHz RS-232 and Nonvolatile Memory ........ $7,000
Maximum Synchronous Sample Rate 20 MHz 50 MHz 50 MHz 20 MHz 20 MHz 338F1 Field '_nSta"ed Serial Ana'YS'sv RS-232
No Trigger Levels 1 3 3 3 3 and Nonvolatile Memory ..........ccceeeeee. $1,500
Acquisition Memory Depth (Bits/Channel) 252 256 256 256 256 INTERNATIONAL POWER CORD AND PLUG OPTIONS

- Option A1 — Universal Euro 220 V/16 A, 50 Hz

Reference Memory Depth (Bits/Channel) 252 256 256 256 256 Option A2 — UK 240 V/13 A, 50 Hz
Glitch Capture (Channels) 8 16 16 8 8 Option A3 — Australian 240 V/10 A, 50 Hz
Signature Analysis Yes No No No No Option A4 — North American 240 V/15 A, 60 Hz

Option A5 — Switzerland 220 V/10 A, 50 Hz
Serial Data Acquisition Yes No Yes No Yes
RS-232 Interface No No Yes No Yes OPTIONAL ACCESSORIES
Nonvolatile Memory No No Yes No Yes Service Manual
Video Output No Yes Yes Yes Yes RS-232 Cable — Order 012-0757-00 ....ccccccurursnsmnansaanne $140
Weight 8 b 11.51b 11.51b 11.51b 115 Service Maintenance Kit — Order 067-1159-01 .......... $600
Price $3,950 $5,300 $6,500 $5,800 $7.000 Null Modem Cable — Order 012-0530-00 ........ccoevuneeenne $75

78

The SONY®/TEKTRONIX® 300 Series is manufactured and
marketed in Japan by Sony/Tektronix Corporation, Tokyo Ja-
pan, Outside of Japan the 300 Series is available from Tek-
tronix, Inc., its marketing subsidiaries and distributors.
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7D01 General Purpose Logic Analyzer

16 Stored Channels

Up to 1024 Words Deep

State or Timing

Up to 100 MHz Sample Rate

the top of the CRT, and the number of resets
required to find the error will be displayed. This
function, called RESET IF 7D01 = REF, allows full
comparison of stored and newly acquired data.
To compare only the tables selected by the
cursor control, use RESET IF TABLES =

Digital Latches

The DL2 and DL 502 Digital Latches extend the
7D01's measurement capabilities by detecting
narrow pulses in a data stream that cannot be
captured by the logic analyzer alone. Operating in
an asynchronous mode, the 16-channel digital
latches can detect spikes or glitches between
system clock edges that are narrower than the
sample clock interval or as narrow as 5 ns.

7D01 CHARACTERISTICS
The 7D01 acquires 4, 8, or 16 CH of data and stores the data in
a 4 k memory. Data storage format is selectable as 4 CH X
1016 bits, 8 CH X 508 bits, or 16 CH X 254 bits.
Data sampling can be asynchronous (internal clock) or syn-
chronous (external clock). In asynchronous modes, sampling
rates can be selected up to 100 MHz in the 4 CH mode, up to
50 MHz in the 8 CH mode, or up to 20 MHz in the 16 CH mode.
External sampling clocks up to 50 MHz can be used in the
4 and 8 CH modes, and up to 25 MHz in the 16 CH mode.

SIGNAL INPUTS
Clock, Qualifier, and Data Input Source — Two multilead
P6451 Probes provide connections for 9 CH (9 input and
ground) each. CH 0-7 and clock are through probe 1, and
CH 8-15 and qualifier are through probe 2. Each probe atta-
ches through a 25-pin connector at the 7D01 front panel.

Input Impedance — 1 M{2 paralleled by 5 pF (at probe head).

Threshold at Probe Tips — Front panel switch selects fixed
TTL(+1.4V +0.2 V), variable (+ 12 V) or split (variable for top
probe, TTL for bottom probe). Front panel jack monitors vari-
able threshold only.

Mini Logic Swing — 500 mV plus 2% of threshold volt-

High Impedance Probes

18-Bit Word Recognizer

Clock Qualifier

inch total displacement. Hold 3 minutes at any major reso-
nance, or if none, at 50 cps. Total time, 54 minutes.

Shock — Operating and nonoperating: 30 g's, 3'2 sine 11 s
duration, 2 shocks in each direction along 3 major axes, for a
total of 12 shocks.

AC POWER
Line Voltage Ranges — Determined by the 7000 Series oscil-
loscope mainframe.
Power Consumption — 32 W at nominal line voltage.

INCLUDED ACCESSORIES
Two, P6451 Data Input Probes (010-6451-03); manual.

DF1 CHARACTERISTICS
The DF1 reformats the output of the 7D01 in a choice of five
display formats including timing, mapping. and state table dis-
plays in binary, hexadecimal and octal. It imposes no significant
electrical characteristics on the 7D01 which affect measure-
ment parameters.

DF2 CHARACTERISTICS
The DF2 reformats the output of the 7D01 in a choice of seven
display formats including timing, mapping, and state table dis-
plays in binary, hexadecimal, octal, ASCII and |IEEE Standard
488/GPIB. It imposes no significant electrical characteristics on
the 7D01 that affect measurement parameters.

INCLUDED ACCESSORIES
GPIB Probe Adaptor for the P6451 (103-0209-00). (A 24-pin
|EEE Standard Connector with quick connection to the P6451
Probe Head.)

DL2 CHARACTERISTICS

The 16 channel DL2 aids fhe 7D01 measurement capabilities
by detecting narrow asynchronous pulses of less than one
sample interval or as narrow as 5 ns in a data stream. The DL2
plugs into any compartment of a 7000 Series mainframe. Two
25-pin connectors connect the DL2 with the 7D01. Data is ac-
quired via two P6451 Probes which plug into the front panel of
the DL2.

Minimum Pulse Width to Initiate Latch — 5 ns.

Minimum Amplitude to Initiate Latch — 500 mV centered at
threshold.

The 7D01 is a dual-wide, plug-in instrument that
occupies one vertical amplifier compartment and
an adjacent time base compartment in 7000
Series oscilloscope mainframes. With this com-
patibility, you can configure a total logic analysis
system. Using a four-wide mainframe oscillo-
scope, you can combine your logic analyzer with
your analog oscilloscope and display the outputs
of both at the same time.

Display Formatters

There are two display formatters available with
the 7D01 Logic Analyzer—the DF1 and DF2. Both
offer timing, mapping, and state table displays in
binary, hexadecimal, and octal formats. The DF2
offers additional formats for IEEE Standard
488/GPIB and ASCII

The display formatters are dedicated for use with
the 7D01. They provide complete alphanumeric
character generation, so that the logic analysis
package can be used in mainframes without CRT
readout (mainframe Option 01).

There are also two modes of automatic data
acquisition in the DF1 and DF2 that compare the
entire 7D01 memory to the reference memory. If a
difference is detected, the difference and loca-
tion will be intensified in the display readout at

age p-p or less, centered on the threshold voltage. Mini s Interval Asynch Clock — 50 ns.
MEMORY/SAMPLING RATE
Format*? Asynchronous*? Synchronous*4
Data Bits Maximum Minimum Maximum Data Data
Ch | Per Sampling Data Pulse Clock Set-up Hold
Displayed Channel Rate Width*3 Freq Time Time
quired Required
0-3 1016 100 MHz 15 ns 50 MHz 20 ns 0
0-7 508 50 MHz 25 ns 50 MHz 20 ns 0
0-15 254 20 MHz 55 ns 25 MHz 23 ns 0

*1 Front panel selectable.

*2 Sampling Intervals are selectable from 10 ns to 5 ms in 18
steps using a 1-2-5 sequence.

*3 Minimum data pulse width to insure recording is one sample
interval +5 ns.

*4 + or — edge of clock pulse can be selected to initiate
sample.

Maximum Logic Swing — —40 V or less, to at least threshold

voltage plus 10 V. (Maximum nondestructive input +40V.)

TRIGGER

Source — Switches allow selection of pre-center, and post
trigger; TTL or variable threshold levels, and use of clock
qualification.
Cursor — A movable cursor provides a binary data readout of
the timing diagram and the number of sample intervals from the
data to the trigger position.

ENVIRONMENTAL
Temperature — Operating: 0°C to +40°C. Nonoperating:
—40°C to +75°C.
Altitude — Operating: To 4600 m (15,000 ft). Nonoperating:
To 15 200 m (50,000 ft).
Vibration — With the 7D01 and DF1 or DF2 combined, fre-
quency swept from 10 to 50 cps at one minute per sweep.
Vibrate for 15 minutes along each of the 3 major axes at 0.015

ORDERING INFORMATION
7D01F Logic Analyzer (7D01 and
DF1 Display Formatter) .......cccceeuerennee. $6,950
7D01F2 Logic Analyzer (7D01 and
DF2 Display Formatter) ....
7D01 Logic Analyzer ........ 8
DF1 Display Formatter ........cceceeecneeee. $2,150
DF2 Display Formatter ........cccovcnseeeeee. $2,700
DL2 Digital Latch
DL 502 Digital Latch ....cccscccssenscescsncesss $1,900
7603 OsCilloSCOPE ..cvvrnereersncanes
Option 01 — (Deletes one readout board) ...
7704A OsCilloSCOPE ..cecvrerernrsnnens
Option 01 — (Deletes one readout board) ...
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7D02 Microprocessor Analyzer

3-Wide 7000 Series Plug-in Module

Traces Complex State Flow Quickly and
Easily

Disassembles State Tables into Mnemonics
for Fast, Accurate Interpretation

Supports 8- and 16-bit Microprocessors

The 7D02 Logic Analyzer acquires up to 52 chan-
nels of state information synchronously. The ba-
sic instrument has 28 channels, enough for
8-bit microprocessors. Option 03 increases the
number of channels to 44, for support of 16-bit
microprocessors. Option 01 provides an addition-
al group of 8 channels which can be used to
acquire timing information asynchronously or to
acquire state data synchronously.

Synchronous resources include four independent
word recognizers, two universal time/event
counters which can be interactive and can be
reset on the fly, and several modes of data
qualification. Asynchronous resources include a
word recognizer and an 8-channel glitch recogniz-
er with an independent memory. These resources
can be programmed to construct trigger or data
qualification conditions.

The 7D02 interfaces to microprocessors via the
PM 100 Series of personality modules, most of
which provide a specific single-connection inter-
face to the microprocessor and appropriate pro-
cessor mnemonics. The only exception is the
PM 101, a general-purpose module for non-micro-
processor logic analysis or for processors not
supported by the other PM 100 modules.
CHARACTERISTICS
DISPLAY
Type — State Table, raster scan.
Format — 32 characters/line, 24 lines.
Channels Displayed
Basic 7D02: 28; (8 Data, 16 Address, 4 Control).
Acquisition Memory Locations Displayed — 19 maximum.
Radices Available — Data: ASCII, Hex, Binary, Octal. (Mne-
monic disassembly for each supported microprocessor). Ad-
dress: ASCII, Hex, Binary, Octal. Control: Binary, Mnemonic
Disassembly.
SIGNAL INPUTS
Signal inputs for the 7D02 are obtained through optional Per-
sonality Modules which (along with Option 03) determine the
number of input channels available.
Input Channels, Basic 7D02 — 35; (8 Data, 16 Address,
10 Control, 1 External Trigger).
Input Impedance — Determined by Personality Module used.
External Trigger — Input Impedance: 1 MQ + 2% (compatible
with 10X Coded Probe). Threshold: 1.4 V. Setup Time: 10 ns
(at BNC). Hold Time: 18 ns (at BNC).
CLOCK SYNCHRONOUS ONLY
Raw Clock Input — 20 MHz maximum.
Time Between Qualified Clocks — =100 ns.
Setup/Hold Time — Determined by Personality Module used.
Number of Qualifiers — Six maximum (can shift or divide
qualified clocks by up to four positions or times).
DATA QUALIFICATION
Complex Data Qualification allows the acquisition memory to
be turned on and off at any time using Word Recognizers and
Counters. This process simulates a large acquisition memory
and pattern search capability.
MEMORY SIZE (BASIC 7D02)
Acquisition Memory — 28 x 256 bytes.
Storage Memory — 28 x 256 bytes.
COUNTERS
Universal Counters — Two.
Counting Mode — Resolution, Time Mode: 1 ms or 1 us. Ac-
curacy: (+1 count) x (number of start/stop cycles) +0.01% of
value. Maximum Count: 65,534. Event Mode Maximum Count:
65,534.
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Control Mode — Resolution, Time Mode: 1 ms or 1 us. Mini-
mum Interval Generated: 2.0. Maximum Interval Generated:
65,534. Generating Interval Accuracy: (—0, + 1 count) x (num-
ber of start/stop cycles) +(0.01% of value) + (0 to 0.2 us).
Events Mode Minimum Count: 2.0. Maximum Count: 65,534.

WORD RECOGNIZERS
Word Recognizers — Four.
Channels (Basic 7D02) — 31 (32 if timing option (01) is
installed).
TRIGGERING
Can be triggered from any of the word recognizers or from
either of the counters, in the control mode. (Has ability to track
and trigger on very complex program flows).
Trigger Position (Number of qualified clocks displayed after
the trigger point) — Trigger Before Data: 240. Trigger Cen-
tered: 128. Trigger After Data: 16. Zero Delay: Zero.
Trigger Output — TTL compatible (capable of driving a 50
unterminated transmission line).
Accuracy — One qualified clock +86 ns +35 ns after event
at probe tip.
PROCESSOR HALT
The Processor can be halted when the 7D02 stops acquisition.
Processor Halt Delay — Two qualified state clocks after the
7D02 stops acquisition plus Personality Module delay time.
OTHER CHARACTERISTICS
Ac Power — Line Voltage Ranges: Determined by 7000 Series
mainframe. Power Consumption: 49 W maximum at nominal
line voltage (all options).
Size — Three wide 7000 Series plug-in.
Weight — 3.6 kg (8 Ib).
Temperature Range — Operating: 0°C to 50°C. Nonoperat-
ing: —55°C to +75°C.
Altitude Ranges — Operating: Sea level to 4500 m (15,200 ft).
Nonoperating: 15 000 m (50,000 ft).

OPTION 01 — TIMING OPTION
SIGNAL INPUTS
Number of Channels — Eight (using a P6451 Data Probe).
Input Impedance: 1 MQ shunted by =5 pF.
Logic Swing — Minimum: 500 mV +2% of threshold voltage
centered on threshold voltage. Maximum: —15V to at least
threshold voltage +10 V. Maximum Nondestruct Input Voit-
age: —40V to at least +40 V.
Threshold Voltage — Programmable from —6.35 to +6.35 in
50 mV increments.
Data Setup/Hold Time — Data Setup: 20 ns. Data Hold: 2 ns.
CLOCK
Asynchronous — Sample Rates: 20 ns to 5 ms in a 1-2-5 se-
quence. Accuracy: +0.01%.
Synchronous — Maximum raw input clock frequency:
20 MHz. (Obtained from system under test via the Personality
Module). Minimum Time Between Qualified Clocks: 100 ns.

MEMORY SIZE

Acquisition Memory — 8 x 255 bytes.

Glitch Memory — 8 x 255 bytes.

WORD RECOGNIZERS

One Data Word Recognizer — Eight channels (ANDed

together).

One Glitch Word Recognizer — Eight channels (ORed togeth-

er but ANDed with the Data Word Recognizer).

External Trigger In — Can function as a word recognizer.
TRIGGERING

Sources — Timing Option Data Word Recognizer; Timing Op-

tion Glitch Word Recognizer; Main Section (7D02) Word Rec-

ognizers; External Trigger In.

DIGITAL DELAY
Maximum Delay — 65,534 sample clocks.
GLITCH LATCH
Pulse Width — =5 ns. Asynchronous Mode only.
DISPLAY

Timing Diagram Mode — Number of Channels: Eight. Window
Size: 124 words in X1 mode or 31 words in X4 mode. (Data
channels can be relocated by the user). Numeric Formats: Hex,
Octal, Binary, ASCII. Glitch displayed as an * in the table be-
side DATA. Timing Display: Glitches are displayed by an
above the line where the glitch occurred. Maximum Number of
Words Displayed: 19. Numeric Formats: Hex, Binary, Octal,
ASCII. Number of Words Scrolled: 255. Trigger Position Accu-
racy: + 1-bit (Asynchronous Mode).

MISCELLANEOUS
The P6451 Data Acquisition Probe comes standard with an
Option 01.

OPTION 03 — EXPANSION OPTION

The Expansion Option provides the 7D02 with the ability to
support most 16-bit microprocessors.

SIGNAL INPUTS
Adds an additional 16 bits to the 7D02. 8 Data, 8 Address.
WORD RECOGNITION
of Ch Is — 48; (16 Data, 24 Address,
6 Control, 1 External Trigger, 1 Timing Option (if timing option
installed).

M Numb.

DISPLAY
Manxi Numb: Is — 44, (16 Data, 24 Address,

4 Control).

of Ch

MEMORY SIZE
Acquisition Memory — 44 x 256 bytes.

Storage Memory — 44 x 256 bytes.

ORDERING INFORMATION
7D02 LogiC ANAlyZer ......ccceeseeercanssnnns

Option 01 — Timing
Option 03 — Expansion
Option 7D02F01 — Timing, Field-Installed
Option 7D02F03 — Expansion, Field-Installed

$4,950
+$2,150

OPTIONAL ACCESSORIES
Hardware Kit — electrical equipment (fits any 7600 or 7400
mainframe). Order 016-0669-00 .........cccerurvnnnsrensannsansananns $10
Service Maintenance Kit — Order 067-0939-00 .......... $750
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PM 100 Microprocessor

Personality Modules

Single-Plug Connection to Microprocessors

Support Mnemonic Disassembly

Interface with 7D02 and DAS 9100/PMA 100

The PM 100 Personality Modules are high perfor-
mance, single-plug interconnection modules
which interface microprocessors to the 7D02 and
the DAS 9100/PMA 100 logic analyzers. The
PM 102 through PM 111 are dedicated to specific
microprocessors. The PM 112 supports the
MULTIBUS. The PM 101 is a general-purpose
module which the user configures to support his
particular circuit—typically a processor not sup-
ported by the rest of the PM 100 series.

The modules operate synchronously with the
processor under test to demultiplex buses, syn-
thesize signals for tracking processor status, and
transfer data to acquisition memory. A synthe-
sized control function allows triggering or data
qualification on instruction fetches.

When used with the 7D02, the personality mod-
ules allow the word recognizer displays to be
formatted in the mnemonics of the processor
control signals. The processor may be halted by
the personality module when the 7D02 triggers.

When used with the DAS 9100 and PMA 100, the
personality modules provide a quick, reliable
hardware interface that complements the perfor-
mance of DAS 91A32 modules (see DAS 9100).
The PMA 100 also interfaces to the DAS 91A21
modules, but for the 91A24 modules, we recom-
mend you consider the alternative of using 91TM
support (see page 83).

PM 100 Series Microprocessor Modules with DAS 9100 and PMA 100

COMMON CHARACTERISTICS
Temperature — Operating: —15°C to +55°C except for
PM 109 which is 0°C to +50°C. Nonoperating: —62°C to
+85°C except for PM 109 which is —55°C to +75°C.
Altitude — Operating: 4.5 km (15,000 ft). Nonoperating:
15 km (50,000 ft).

PHYSICAL CHARACTERISTICS
PM 101,102,103 PM 106,107 PM 112
104,105,108 109,111

Dimensions mm in mm in mm__in
Width 120 47 (120 47 | 170 6.7
Height 170 6.7 48 19 | 157 6.2
Depth 203 8.0 |203 8.0 |305 |12.0
Weights kg Ib kg Ib kg ib
Net 1.2 26 12| 26 12| 26

Cable Lengths from Module to 7002 — 1.22 m +25 mm.

Module to up — 330 mm + 12 mm. (Except for PM 101 which
is 350 mm +13 mm and PM 111 which is 470 mm +1.3mm.)

PM 100 SERIES
MICROPROCESSOR SUPPORT CHART

For the DAS 9100 (using the PMA 100) and the 7D02

Microprocessor Type Support Features*' Personality Module Available
8-BIT
8080 FM, DM PM 101 OPT 01
8085 FM, P-C, DM PM 104
Z80 FM, P-C, DM PM 105
6800 FM, P-C, DM PM 102
6802/6808 FM, P-C, DM PM 103
6809/6809E FM, P-C, DM PM 111
6502 FM, DM PM 101 OPT 02
1802 STD, DM PM 101 and 062-6001-00 (Application Manual)
8031 STD, DM PM 101 and 062-6003-00 (Application Manual)
8039/8035 STD, DM PM 101 and 062-5999-00 (Application Manual)
8048/8049 STD, DM PM 101 and 062-5999-00 (Application Manual)
8051 STD, DM PM 101 and 062-6003-00 (Application Manual)
8748 STD, DM PM 101 and 062-5999-00 (Application Manual)
8751 STD, DM PM 101 and 062-6003-00 (Application Manual)
681061 9303 STD, DM PM 101 and 062-6000-00 (Application Manual)
8086 FM, P-C, DM PM 106
8088 FM, P-C, DM PM 107
Z8001 FM, P-C, DM PM 110
Z8002 FM, P-C, DM PM 108
68000 FM, P-C, DM PM 109
9900 TMS/SBP STD, DM PM 101 and 062-6002-00 éApplication Manual)
MULTIBUS*2 CM, STD, P-C, DM PM 11

*! FM — Full Mnemonic Disassembly
CM — Control Mnemonics
DM — Mnemonics may be developed
using DAS Define Mnemonics
For those 8-bit and 16-bit microprocessors not current,
lications, the PM 101 General Purpose Personality
heet AX-4489 for details on PM 101.
*2 MULTIBUS is a registered trademark of Intel Corp.

P-C — Pre-Configured,
Single Plug, Interconnection

supported b
lodule or DA

STD — Standard Radices
(Hex, Binary, Octal)

specific personality modules, and for general purpose
Define Mnemonics capabilities are available. See Data

ORDERING INFORMATION
PMA 100 Personality Module Adaptor (In-

cludes Motorola Tape) w..eeessssssssnsssssnnns $2,500
Option 01 — Delete Motorola Disassembly Tape ....... —$175
Option 02 — Delete Motorola Disassembly Tape, Add Intel
Tape (062-8589-00) NC
Additional Intel Tape Order 062-8589-00 ......ccccererceransens $225
Option 03 — Delete Motorola Disassembly Tape, add Zilog
Tape (062-8591-00) NC
Additional Zilog Tape Order 062-8591-00 .....cccccceccnsaenen $225

INTERNATIONAL POWER CORD AND 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
PM 101 General Purpose
Option 01 —

Option 02 — 6502 MNEMONICS ....cceeenseresnsessssesanssssseas

PM 102 6800

PM 103 6802/6808 .......ccorerrrmeesrresseenes

PM 104 8085

PM 105 Z80

PM 106 8086

Option 01 — With Service Test Unit .........cccereresanaae +$500
PM 107 8085 $1,800
Option 01 — With Service Test Unit .......ccccveminevenannne +$500
Or Service Test unit may be ordered separately:

without power supply Order 067-1024-00 ........ccccourerannee $500
PM 108 Z8002 $2,000
PM 109 68000 $2,000
Option 01 — With Service Test Unit ........cccceveurvenen +$1,200
Or the Service Test Unit can be ordered separately:

Order 067-1025-00 $1,200
PM 110 Z8001 $2,000
PM 111 B809/BBOYE .....coccocuussseansacsenss $1,600

40 Pin Low Profile Dip Clip Adaptor — 100 mm Version
Order 015-0339-00 (Recommended)
Female Adaptor — Order 380-0647-01 .
40 Pin Dip Socket — Order 136-0623-00 .....

PM 112 Multibus $1,400
Set of 10 Leads — with E-Z Micro Hook Tips.
Order 012-0670-00 $65
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Microprocessor and Bus Support

Standard Modules for Many
Microprocessors

Single-Plug Connection for Ease of Use and
Reliability

Ready-to-Use Mnemonics on Tape or ROM
Pack

PM 200 Personality Modules for Advanced
Microprocessors

Tektronix logic analyzers offer wide-ranging
microprocessor support with a selection of single-
plug connectors and mnemonic disassembly
packages.

For custom microprocessors, or microprocessors
not listed below, Tektronix offers support
through EDM (Extended Define Mnemonics) on
the DAS 9100, which is described on page 64.
Also, the Universal Probe Interface Kit (UPIK40)
on page 87 is a general-purpose, single-plug
connection.

In addition to microprocessors, Tektronix offers
support for several popular bus implementations,
including the UNIBUS, the Q-BUS, and the GPIB
(IEEE-488), and the ASCIl and EBCDIC character
codes.

The Option 01 probe interface works with the mnemonics files on tape or ROM pack to support disassembly on the DAS 9100 and

the 1240.

Table A contains information about the micro-
processor support available for the 1240. Table B
describes the microprocessor support on the
DAS 9100, using 91A24 Data Acquisition Mod-
ules. Table C covers bus support on the
DAS 9100, again using 91A24 modules. If you

wish to use 91A32 Data Acquisition Modules,
please refer to page 81 for information about the
PMA 100 Personality Module Adaptor and the
PM 100 Personality Modules.

For microprocessor support on the 7D02 Logic
Analyzer, please refer to pages 80 and 81.

ORDERING AND CONFIGURATION GUIDET:C?I!;E1 ZAOO SERIES MICROPROCESSOR SUPPORT
For For For Processor

Mnemonics Probe PM 200 Total No. Total No. Clock

ROM Pack Interface Support 1240D2’s Probes? Rate
Microprocessor Order Order Order Required Required Supported
8080 12RMO1 Opt 01 2 4 Max
8085 12RM02 Opt 01 2 4 Max
8086 (DIP) 12RM03 Opt 02 3 None 10 MHz
8088 (DIP) 12RM04 Opt 02 3 None 10 MHz
80186 (LCC) 12RM05 Opt 02 3 None 10 MHz
80188 (LCC) 12RMO06 Opt 02 3 None 10 MHz
6800 12RM21 Opt 01 2 4 Max
6802 12RM22 Opt 01 2 4 Max
6808 12RM23 Opt 01 2 4 Max
6809 12RM24 Opt 01 2 4 Max
68000 (DIP) 12RM25 Opt 02 3 None 12.5 MHz
68008 (DIP) 12RM26 Opt 02 3 None 8 MHz
Z80 12RM41 Opt 01 2 41 Max
Z8001 12RM42 3 4 Max
28002 12RM43 Opt 01 3 3 Max
6502/65C02 12RM63 Opt 01 2 4+ Max
F9450 12RM62 3 3 Max
NSC 800 12RMT71 Opt 01 2 41 Max
! For most of the above processors, either P6460 or P6462 data acquisition probes can be used. "For those marked with a **", P6460's are required if you're using a CMOS version of the processor.

tFor those marked with a “t", P6460's are always required.

ORDERING INFORMATION
For all items in Table A, prices are as follows:
12RMXX Mnemonics ROM Pack ........... $400
Option 01 Probe Interface .......
Option 02 PM 200 Support ....

82
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TABLE B
ORDERING AND CONFIGURATION GUIDE FOR DAS 9100 SERIES MICROPROCESSOR SUPPORT
] For For For Total No. Processor
Mnemonics Probe PM 200 91A24 & Total No. Clock
Tape Interface Support 91AE24’s Probes? Rate

Microprocessor Order Order Order Required Required Supported
8080 91TMO1 Opt 01 2 4 Max
8031 91TM07 Opt 01 2 41 Max
8039 91TM10 Opt 01 1 3t Max
8085 91TM02 Opt 01 2 4 Max
8086 (DIP) 91TM03 Opt 02 2 None 10 MHz
8088 (DIP) 91TM04 Opt 02 2 None 10 MHz
80186 (LCC) 91TMO05 Opt 02 2 None 10 MHz
80188 (LCC) 91TM06 Opt 02 2 None 10 MHz
6800 91TM21 Opt 01 2 4 Max
6801 91TM28 Opt 01 2 4 Max
6802 91TM22 Opt 01 2 4 Max
6803 91TM29 Opt 01 2 4 Max
68052 91TM30 UPIK40 2 4 Max
6808 91TM23 Opt 01 2 4 Max
6809 91TM24 Opt 01 2 4 Max
68121 91TM32 2 4 Max
68000 (DIP) 91TM25 Opt 02 2 None 12.5 MHz
68008 (DIP) 91TM26 Opt 02 2 None 8 MHz
280 91TM41 Opt 01 2 41 Max
Z8001/03 91TM42 2 4 Max
28002/04 91TM43 Opt 01 2 3 Max
6502/65C02 91TM63 Opt 01 2 4* Max
1802 91TM61 Opt 01 2 4+ Max
1805 91TM6E5 Opt 01 2 4 Max
F9450 91TM62 2 3 Max
1750A 91TM64 2 N/A N/A
NSC 800 91TM71 Opt 01 2 41 Max

' For most of the above processors, either P6460 or P6462 data acquisition probes can be used. “For those marked with a “*", P6460's are required if you're using a CMOS version of the processor.

tFor those marked with a “t", P6460's are always required.
2 supports the 146805E2.

ORDERING INFORMATION
For all items in Table B, prices are as follows:

91TMXX MNemonics Tape ....ccuersesesenses $350
Option 01 Probe Interface

Option 02 PM 200 SUPPOTT vuvvuseseesssssssssssesssssessssssssens +$2100
UPIK40 +$175
TABLE C
ORDERING AND CONFIGURATION GUIDE FOR DAS 9100 SERIES BUS SUPPORT
For For Total No. Bus
Mnemonics Probe 91A24 & Total No. Clock
Tape Interface 91AE24’s Probes Rate
Bus/Code Order Order Required Required Supported
UNIBUS 91TM51 2 4 Max
Q-BUS 91TM52 2 4 Max
GPIB/ASCI/EBCDIC 91TM53 Opt 01 1 3 Max

ORDERING INFORMATION

91TM51 or 91TM52 Mnemonics Tape ... $350
91TM53 MNemonics TAPE .cceceerverseesenes $200
91TM53 Option 01 Probe Adaptor ..... +$200
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ACQUISITION PROBES
A. P6451 8-Channel Data Acquisition Probe —
for use with 7D01, 7D01F, 7D01F2 and 7D02 Opt 1.
Order P6451 010-6451-03 .......cccevvuruivernassssnasasnsnessens $545

P6451 — for use with 300 Series Instruments

(right-angle connector to analyzer)

Order P6451 010-6451-05 ..
B. P6452 8-Channel Data Acquisition Probe —

for use with DAS 9100 mainframes, DAS 91A32 modules,

and DAS 91A08 modules.

Order P6452

$730

A. P6453 4-Channel Data Acquisition Probe — High speed
probe for DAS 91A04, DAS 91AE04, DAS 91A04A and
DAS 91AEQ4A. Order P6453 . $1,560

B. P6455 TTL/MOS Pattern Generator Probe 8-Channels —
for use with DAS 91P16 and DAS 91P32 modules.

C. P6460 8/9-Channel Data Acquisition Probe — for use with
1240D1, 1240D2, DAS 91A24 and 91AE24 modules. Order
P6460 $700

D. P6462 8/9-Channel TTL Only Data Acquisition Probe —
for use with 1240D2, DAS 91A24 DAS 91AE24 and DAS
91A32 modules. Order P6462 ... ... $340

E. P6406 16-Ch | Word R gni Probe — Replace-
ment for Sony/Tektronix 308 Opt 01 only.

Order P6406

All Probes include lead sets.

$570

D. P6457 TTL/MOS Pattern G

Probe 4-Ch Is, In-
dividually Tri-Stateable — for use with DAS 91P16 and
DAS 91P32 modules. Order P6457 ........coeveenencuannes $575

E. State Stamp Probe — for use with DAS 9100 system in
Digital Design Lab (DDL) Configuration.

Order P6455 $575 Order 021-0366-01 $1,200
C. P6456 ECL Pattern G Probe 8-Channels — for  F. P6454 100 MHz Clock Probe — for use with DAS 91A08

use with DAS 91P16 and DAS 91P32 modules. module (max. of 1 P6454 per DAS system).

Order P6456 $575 Order P6454 $265

All probes include lead sets.
PROBE APPLICATION MATRIX

PRODUCT P6451 | Pe4s2 | Peas3 | Peasa | Peass | Pease | Peas7 | Peaso | Pess2
91A24, 91AE24 ® o
91A32 e s
91A08 ot bt
91A04A, 91AE04A L
91P16, 91P32 o i s
1240D1 e
124002 o e
338, 318, 308 et
7D01, 7D02 w/Opt 01 ®

P6401 Logic Probe

The small, lightweight, hand-held P6401 indicates
the state of logic levels in TTL, DTL, or any other
system with threshold between 0.7 and 2.15 volts.
A strobe input can be used to detect the coinci-
dence of logic signals at two points. An indication
of whether a logic pulse has or has not occurred
can be obtained in a “store” mode.

Power may be obtained from the unit under test
or any 5V supply.

Two bright lights in the probe tip indicate condi-
tion of the logic signal.

CHARACTERISTICS
Logic Level Thresholds
0 or Low (Lamp Extinguishes): +0.7 + 0.1 V dc.
1 or High (Lamp llluminates): +2.15 + 0.15 V dc.

Minimum Recognizable Pulse Width — 10 ns.
Impedance — =7.5 ki2 paralleled by ~6 pF.
Mini Circuit Resi for Open Circuit Indication —
10 k.
Maximum Safe Input — + 150 V (dc or RMS).
Minimum Recognizable Strobe Pulse Width — 20 ns.
Maximum Safe Strobe Input — +30 V (dc or RMS).
Strobe Input Impedance — 5.6 k2 within 20%.

INCLUDED ACCESSORIES
Hook tip (206-0114-00); probe tip to 0.025 in square pin adap-
tor (206-0137-01); two alligator clips (344-0046-00); strobe
lead (175-0958-01); strobe lead (175-0958-00); white plug
(348-0023-00); accessory pouch (016-0537-00).

P6401 Logic Probe Order 010-6401-01 ......... $160

A y Pouch — Convenient for carrying manuals, probes
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and other accessories for 1240 and DAS 9100 logic analyzers
Order 016-0707-00 $60
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OPTIONAL ACCESSORIES
A. Individual Hook Tip Lead Set — 10 Leads, 16 inch, color
coded with E-Z Micro Hook Tips. Order 012-0670-00 $65

B. Flying Lead Set — 10 wide comb, 10 inch, color coded,
connects to 0.025 inch square pins, grabber tips not
included.

Order 012-0747-00 $50

C. Harmonica Lead Set — 10 wide comb to 10 position single
row connector, for 0.025 inch square pins on 0.1 centers,
10 inch, color coded. Order 012-0800-00 ..........coerenenee $30

D. Diagnostic Lead Set, DAS 9100 — 10 wide comb to 10
wide comb with 2 wide ground jumper, 10 inch, for connect-
ing pattern generator probes to data acquisition probes.
Order 012-1000-00 $75

E. Pattern Generator Lead Set — 10 + 2 wide comb, 9 inch,
twisted pairs, color coded, connects to 0.025 inch square
pins, grabber tips not included. Order 012-0926-00 .. $100

F. High Speed Pattern Generator Lead Set — 10 + 2 wide
comb to 20 position double row connector, for 0.025 inch
square pins on 0.15 inch centers, 5 inch, color coded.
Order 012-1001-00 $75

“Not Shown

E

F

&
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H
!

G
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G. Individual Lead Set —10 leads, 16 inch, color coded, con-
nects to .025 inch square pins, grabber tips not included.
Order 012-0655-01 $40
*Individual Lead Set — 10 leads, 8 inch, color coded, con-
nects to 0.025 inch square pins, grabber tips not included.
Order 012-0655-02 $80

H. Flying Lead Set — 10 wide comb, 5 inch, color coded,
connects to 0.025 inch square pins, grabber tips not
included.

Order 012-0987-00 $40

|. Harmonica Lead Set — 10 wide comb to 10 position single
row connector, for 0.025 inch square pins on 0.1 inch cen-
ters, 5 inch, color coded. Order 012-0968-00 ................ $21

J. Diagnostic Lead Set, 1240 — 10 wide comb with 2 wide
ground to 12 position double row connector, for 0.025 inch
square pins on 0.1 inch centers, 10 inch, color coded.

Order 012-0556-00 $50

K. Pattern Generator Lead Set — 10 + 6 wide comb with VH
and VL Pomona Hook Tips, 9 inch, twisted pairs, color cod-
ed, connects to 0.025 inch square pins, grabber tips not
included. Order 012-1053-00 ......cccreueusninssnmssmnsesssansanne $110

L. GPIB Adaptor — Two 10 wide combs to |IEEE-488 Bus
Connector, 10 inch. Order 103-0209-01 ......ccceuvuennnene $180

85
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A. Low Profile Dip Clip — 40 pin dip to 40 position
double row connector, for 0.025 inch square pins on
0.1inch centers, 4inch (requires male adaptor below).

Order 015-0339-00 $4a4
*Low Profile Dip Clip — 40 pin, same as above except
12 inch. Order 015-0339-02 $44

B. 40 Pin Male Adaptor — 40 position double row header with
0.025 inch square pins on 0.1 inch centers, interfaces the
PM 101 or flying lead sets to low profile dip clip above.
Order 380-0560-05 $15

C. 40 Pin Dip Socket Female Adaptor — 40 position double
row head with 0.025 inch square pins on 0.1 inch centers to
40 pin dip socket, for interfacing 40 pin low profile dip clips
to PM 100 series probes.

Order 380-0647-01 $30

D. IC Clip — 16 pin dip, clothes pin style.

Order 003-0709-00 $31
*IC Clip — 24 pin dip, clothes pin style.
Order 003-0823-00 $30
*IC Clip — 40 pin dip, clothes pin style.
Order 003-0801-00 $43

E. Circuit Board Ejector Tool — for removing DAS 9100 mod-
ule cards. Order 214-3154-00 ........ccccvorernrermrnranansinne $4.50

F. High Speed Grippers — Package of 10, 1.75 inch, for Dip
packages with 0.1 inch lead spacing, use with P6453 or
P6454. Order 195-2234-06 ........ccovereuemenrnnsmssssssnsnsrasenes $75

G. Sense Leads — Package of 10, 2 wide comb to Pomona
Hook Tip, 5 inch, black for ground or VL.
Order 012-0989-01 $110

*Sense Leads — Package of 10, 2 wide comb to Pomona
Hook Tip, 5 inch, green for ground or VH.
Order 012-0990-01 $75

* Not Shown

H. Low Profile Dip Clip — 16 pin dip to 16 position double row
header with 0.025 inch square pins on 0.1 inch centers,
12 inch. Order 015-0330-00 ........ccceeemuscssssassrsassansnsenes $35

I. Flat Cable Mounts — Adhesive Back for securing and orga-
nizing probes with fiat ribbon cables.
Order 343-1048-00 $0.95

J. Sync Out Cable — Minature Phone Plug to BNC, 79 inch,
for 91A24 sync output. Order 175-8165-00 .......cccvuuses $29

K. Probe Extender Cable — Male to Female 34 position
double row connectors compatible with P6452, P6462,
6 feet. Order 012-1012-00 .....ccccvcuvnrmrncccnmnnscssanens $110

L. High Speed Grippers — Package of 10, 1.75 inch, for fiat
packages with 0.05 inch lead spacing, use with P6453 or
P6454. Order 195-1943-06 .....cccovurmrsmsnensessssassnenssssnans $75

M. Grabber Tip — Package of 12 for general purpose probing
with various lead sets or PM 101. Order 020-0720-00 $33

N. High Speed Clock Lead — with grabber tip, package of 2,
for use with P6454 100 MHz clock probe.
Order 195-3659-00 $15
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UPIK 40, Universal Probe Interface Kit — For 40 pin dip pack-
ages. Allows user to configure interconnect from 6 probes or
less to a clothes pin style 40 pin IC clip. Order UPIK 40 .... $175

*Null Modem Cable — Female to female, 60 inch.

Order 012-0820-00 $80
*Null Modem Cable — Female to female, 60 inch.

Order 012-0530-00 $75
*RS-232 Cable — Male to female, 2 meter.

Order 012-0815-00 $55

*Parallel Interface Cable — 2 meter, for connecting 1200C11
Parallel Printer Comm Pack to Centronix type printer interface.

Order 012-0997-00 $55
*Tilt Bail — for DAS 9100. Order 348-0727-01 ........... $9.50
*Rackmount Kit — for DAS 9100.

Order 016-0463-00 $200
*Scope Mobile Cart — fits DAS 9100, color

compatible. Order 205D $475
*GPIB Cable — 2 meter. Order 012-0630-01 .....ccceeurenee $75
*GPIB Cable — 4 meter. Order 012-0630-02 .......ccovseer $115
*75 @ Coaxial Cable — BNC Connectors 42 inch, for hard
copy unit. Order 012-0074-00 .......cccersressrnssssrasasssssessasasncs $17
*75 Q Coaxial Cable — BNC Connectors 120 inch, for hard
copy unit. Order 175-2753-00 .......ccceusussersannsssassssssassnsens $23

*91AEO4A Threshold Jumper Cable — connects to 0.025
inch square pins, 3.5 inch. Order 195-0693-00 ... .. $1.30
*91A24/91AE24 Jumper Cables — Package of 7, twisted
pair, 2 position conector, 3 inch.

Order 175-8167-00 $4.80

A. 8K RAM Pack — With lithium iodide battery back up, used
with 1240 12RS01 $300

B. 32K EPROM Pack — Used with 1240, EPROMSs not includ-
ed 12RS11 $85

*Mnemonic Conversion Tape, DAS 9100 — converts mne-
monic and all type files from DAS firmware versions 1.05 and
1.07 to compatability with DAS firmware versions 1.09 or 1.11.
Order 062-6705-00 $75

*DAS 9100 Operators Manual
*DAS 9100 Service Manuals Vol.l and Il
*DAS 9100 Setup and Hold Time Test Fixture —

Order 067-1037-00 $1,200
*DAS 9100 High Speed Acquisition Test Fixture —

Order 067-1139-00 $250
*DAS 9100 Service Maintenance Kit —

Order 067-0980-00 $1,250

Accessory Pouch — Convenient for carrying manuals, probes
and all accessories for 1240 and DAS 9100 logic analyzers
Order 016-0707-00 $60

Footnote
* Not lllustrated

12RS01
BK RAM PACK

12R811

J’ﬂ@

128812
32K EPROM PACK

illllT:YK:

rY YT T s rr ey

A

C. Tape Cartridges, DC 100 Type — Package of 5 used on
DAS 9100 Opt 01. Order 119-1350-01 .. .. $120

D. 32K EPROM Pack — Used with 1240,four 68764 EPROMs
included 12RS12 $300

E. Circuit Board Mounted Probe Connector Kit — 10 +6
wide comb to 0.025 inch square pins on 0.15 inch centers,
with mounting tabs, for PC mounting, interfaces to the fol-
lowing probes: P6452, P6455, P6456, P6457, P6460, and
P6462.

Order 020-1027-00 $35
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At Tektronix, we've been planning for the
future for years. Since the early 70's
Tektronix has designed and built semicon-
ductor test systems that have more than
kept pace with the rapidly advancing semi-
conductor device technology. We knew that
it would become increasingly difficult to test
these new devices with their increased
complexity, speed, and pin count, and that
functional testing would become more and
more important to the success of the semi-
conductor electronics industry.

Our testing technology has progressed in
advance of industry need. Marking the be-
ginning of Tektronix' state-of-the-art test-
technology development, the first S-3200
system was designed to characterize and
test LSI devices and microprocessors. Sub-
sequent systems provided improved device
characterization and were designed for
quality control in production test environ-
ments. Then we tackled the challenge of
testing high-speed logic devices and solv-
ing unique problems associated with sub-
nanosecond technologies. Our testing ex-
pertise has advanced so rapidly, in fact,
that we have announced six new S-3200 Se-
ries systems in the past five years—a phe-
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nomenal pace unmatched in the semicon-
ductor test industry. All of our test systems,
from the first system to the evolution of our
S-3295, are backed by over a decade of reli-
able performance.

Tektronix provides the hardware, software,
training, and applications support to solve
today's testing problems, and tomorrow's
as well. New and unusual device parame-
ters are viewed as a challenge to our re-
sources, not as insurmountable problems.
The field-proven hardware and software in
every S-3200 system provides the versatility
to get the job done.

Every S-3200 system uses the same highly
advanced software—TEKTEST®. So there's
only one language to learn. Using TEKTEST,
a test engineer can easily and quickly gen-
erate and debug programs for device test-
ing or characterization and then transfer
these programs from one system to anoth-
er. And, using our foreground/back- ground
capability, up to four users can program or
compile data in the background while test-
ing continues uninterrupted in the fore-
ground. A powerful debugging tool, Termi-
nal Control Mode, gives the test engineer
interactive control of the test program.

e
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All of the S-3200 systems feature highly so-
phisticated data reduction and graphics,
which make the test results manageable
and easy to understand.

We offer analog and digital capability to
meet the unique test requirements present-
ed by new and increasingly complex de-
vices. In fact, most manufacturers of cap-
tive devices use Tektronix systems for just
this reason. Tektronix is also a device manu-
facturer and has been testing its own ICs
and hybrids for years. We have developed
expertise and in-depth understanding of
complex testing.

At Tektronix, we've built on our past experi-
ence and knowledge about device testing
to create a total, compatible line of LSI/VLSI
test systems that can help solve your test
problems — today and in the future.
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VLSI
TEST SYSTEM

S-3295

State-of-the-Art Performance in VLSI
Development and Evaluation

256 Channels, 128 1/O Pins

State-of-the-Art Driver/Receiver

Programmable Dynamic Loads

128 Kilobit Local Pattern Memory

Automatic De-Skew

DEC PDP-11/44 CPU

Dynamic Time-Set Selection

Advanced Color Graphics and Data
Reduction

TEKTEST V, an RSX-11M Based, Super En-
hanced TEKTEST Language and User
Interface

To Meet Your Changing Test Require-
ments—Tektronix Announces Tomorrow’s
Solution

State-of-the-art yesterday, today, and tomorrow.
From simple to complex, small scale integration
to very large scale integration, common integrat-
ed circuits to microprocessors, the evolution of
Tektronix systems continues to meet your test

needs. Tektronix semiconductor test systems not
only keep pace with what you're developing to-
day, but also provide solutions for the test re-
quirements of the future. The Tektronix S-3295 is
the newest generation in our system technology
evolution developed to handle tomorrow's com-
plex, high pin count devices.

The S-3295 was designed to meet VLS| engi-
neering evaluation needs in the computer, aero-
space, and telecommunications industries, as
well as in semiconductor manufacturing. The
S-3295 is yet another industry-leading step for-
ward for the S-3200 Series. It offers significant
performance increases in real-time pattern
generation/recognition, timing flexibility/accuracy,
resolution, and functional pin capability. This sys-
tem supports 256 independent pins (128 |,
128 O), offering greater capacity and flexibility in
accommodating high pin count devices.

Subsystems within the S-3295 include the Pat-
tern Processor, with its unique and powerful ca-
pabilities, and the Clock Generator, which pro-
vides 16 sets of 16 timing phases, accurate
125 ps edge-timing resolution, and split-cycle op-
eration at all clock speeds. These two
subsystems provide uncompromised 20 MHz
test rates within the S-3295.

The S-3295 has been redesigned with all new
high performance pin electronics drivers and re-
ceivers. The new pin electronics cards provide
increased capabilities and performance in driver
and comparator formatting, clock phase distribu-

tion, signal transition times, and edge position
accuracy for optimized fidelity at high speeds.
Automatic de-skew of driver, comparator, and in-
hibit phase circuits enhance measurement cer-
tainty. Programmable dynamic loads eliminate
complex load boards. Local pattern memory of
128 kilobits per /O pin can accommodate very
large patterns and minimize CPU transfers. Data
and clock channel multiplexing provides 40 MHz
real-time functional data rate on a reduced set of
pins. A DEC (Digital Equipment Corporation)
PDP-11/44 offers up to 4 megabytes of main
memory. Color graphics enable easier reporting
and interpretation of engineering data.

The S-3295 is based on the proven S-3200 archi-
tecture that has been delivering test results
worldwide over the last decade. Proven features
like S-STMS (Single-Shot Time Measurement
Subsystem), 50-ohm switching matrix, a wave-
form digitizer, optional stimulus and measure-
ment subsystems (GPIB instrumentation), and
compatible peripherals. And the S-3295 features
TEKTEST V, an RSX-11 M based, super en-
hanced software language and user interface.
TEKTEST is the industry leader in test languages
for engineering evaluation and characterization.
Tektronix is committed to hardware and software
compatibility.

Device technology is changing—the new
Tektronix S-3295 System meets these changes
head-on.
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S-3220

Full Capability 20 MHz Test System

Vertically-Oriented Pin Electronics
Simplifies Prober/Handler Interface

Minimal Floor Space Requirements

Cost-Effective for High-Throughput
Production Applications

Enhanced 1 k Pattern RAM Supplements
4 k per Pin Stored Memory

Single-Shot Timing Measurement

Uses TEKTEST®, Allowing Device
Characterization Programs to be Condensed
and Used in Production Testing

Up to 128-Pin Test Capability

90

The Tektronix S-3220 is a versatile computer-con-
trolled automated test system designed for test-
ing and verifying the performance of the wide
variety of integrated circuits in use today. The
S-3220 is an ideal test system for users with re-
quirements that range from SSI through LSI. In
addition to high-speed digital circuits, this sys-
tem accommodates analog devices and dual-
family hybrids such as CODECs and ADCs

The S-3220 is offered as a production-oriented
complement to the Tektronix S-3270 Test Sys-
tem. Since the S-3220 uses the TEKTEST control
software used in all S-3200 systems, programs
originally developed for engineering use can eas-
ily be condensed and employed in a high volume
production or incoming inspection environment
The essential test related features of the larger
systems are retained in the S-3220, allowing
(with no loss in speed or accuracy) functional or
pattern testing as well as dc parametric and sin-
gle-pass ac parametric testing

The S-3220 is the first S-3200 Series system with
a vertical pin-electronics package that is integrat-
ed with the control/stimulus equipment rack. This
feature eases prober/handler mechanical inter-
face and reduces floor space requirements —
an important consideration in most production
areas.
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LSI/VLSI
TEST SYSTEM

$-3275

Independent |/O Control on a Cycle-by-Cycle
Basis at Each Pin

16 Programmable Driver/Compare Phases

16 Programmable Timing Sets, Each Avail-
able on a Cycle-by-Cycle Basis (Split-Cycle)

Full Functional Data (Force, Inhibit,
Compare, Mask) to All Pin Electronics
Cards at 20 MHz Test Speed

Versatile Driver Formats

Tests Devices With Up to 128 Pins

Single-Shot Timing

Advanced Graphics and Data Reduction

Uses TEKTEST®, a Device-Oriented Test
Language With Networking Capability

Using a powerful set of testing features, the
S-3275 is more than able to measure the charac-
teristics of today's complex LSI/VLSI devices,
single-chip microcomputers, 16-bit processors,
memories, hybrids, analog LSI and others. The
S-3275 gives both the speed and data width
demanded by such devices, and combines them
with advanced software for effective data man-
agement and control

An integral part of the S-3275, the Pattern Proces-
sor can send all four data bits to each pin-
electronics card during each test cycle. These
four bits (force, inhibit, mask, and compare)
provide nine distinct test states to each pin card
resulting in 64 inputs and 64 outputs at clock
rates up to 20 MHz for true 128-pin test capability.

It combines the functions of pattern sequencing
and algorithmic pattern generation. As a pattern
processor, it allows sophisticated control of pat-
tern sequence programming. Loops, subroutines,
conditional branching, nesting, and list pointers
can all be used to control program flow. Interrupts
can be initiated from a number of sources to start
new pattern sequences (and then return to the
original). Phantom clock cycles can be invoked to
execute multiple processor steps during a single
cycle at the test head.

In the algorithmic pattern generation mode, the
processor controls the output of the X and Y
address generators, each 12 bits wide. This
address output may then be scrambled by a 4 k
topological memory. A 12-bit control (Z-axis) gen-
erator provides signals to manipulate control lines
to the device under test. A data generator pro-
duces 16 force data bits and 16 compare data
bits. Refresh algorithms are initiated by interrupts
to the pattern controller

R

L -

The Clock Generator is also part of the system
and exhibits performance to match almost any
testing requirement. Cycle periods range from
500 Hz to 20 MHz, with time resolution to 8 ns. Up
to 16 phases are available during each cycle, with
a phase-edge resolution of 125 ps and a pulse
width down to 4 ns. 16 sets of these phases can
be programmed and then selected on a cycle-by-
cycle basis during testing. The clock can be
operated in a free-running mode, or synchronized
to a signal from the device under test. These two
modes are interchangeable from one test cycle to
the next

91




—
m
w
=
1]
@
—
m
=

TEK I'i:ngT SYSTEM

S-3270

Uninterrupted Error Storage at 20 MHz

Multiple Pattern Sources

Versatile Driver Formats

14 Programmable Channels of Timing
Information

Test Devices With Up to 128 Pins

Single-Shot Timing

Advanced Graphics and Data Reduction

Uses TEKTEST®, a Device-Oriented Test
Language

Easy to Program and Edit

True Foreground/Background Timesharing

The S-3270 system tests LS|, microprocessors,
analog and digital hybrids, peripheral interface
circuits, RAMs, ROMs, and more. Designed to
deliver test results on the devices you see every

92

day. It is also built to deliver results when new
devices appear.

With the S-3270, you can perform functional tests
at speeds up to 20MHz. In some cases, the
system will test devices that operate at 40 MHz.
When you must test a microprocessor at its
optimum speed, you need the S-3270

When testing one of the new, fast devices with
the S-3270, you will not have to stop the test to
log an error. The S-3270 keeps right on testing
while it catches the error and records its location.
Input/Output switching may also be performed at
a clock rate of 20 MHz.

The fully integrated waveform digitzer allows you
to perform linear and analog tests. The system
has 64 pin-electronic cards, each with input and
output capability, so you can test a device with
up to 128 pins. The 14-phase clock gives you
many programmable channels of timing informa-
tion, to properly and effectively test devices.

For total flexibility, the S-3270 features indepen-
dent control of logic level definition at each driver
and receiver. You set the logic level on every
input and output channel, so you are not bound
by the limits of the system

When device complexity dictates highly ad-
vanced patterns, the S-3270 gives you multiple
ways to produce those patterns — programming
on the disk or mag tape, toggling, using the 2942
Memory Pattern Generator, the PRAM and/or shift
registers. The S-3270 is equipped with 4 k of shift
register memory behind each pin, and it can be
increased to 8 k of memory.

High Performance Drivers (30 V swing) Allow
Versatility in Testing

The unique Single-Shot Time Measurement tech-
nique allows you to make a measurement with
50 ps resolution in one iteration. Dynamic mea-
surements can also be made by moving strobes
(iteration) or by using the optional waveform
digitizer.

The basic system makes differential voltage mea-
surements on your device with a resolution of
50 uV. It also features sub-nanoamp current mea-
suring, especially important in testing CMOS de-
vices. Kelvin sensing increases the accuracy of
the forced voltage, insuring that the levels at the
DUT will be exactly what you ordered.

When you are characterizing devices that are
fast, complex, and unfamiliar, you need a system
that is both capable and flexible, the Tektronix
S-3270.
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S-3280

100 k ECL Testing

Precision Fixturing

Subnanosecond Measurements

Full Graphics and Data Reduction Package

High-Speed Drivers

Sampling for Waveform Analysis

Uses TEKTEST®

Simple to Program and Edit

Tests High-Speed Logic

CML Capability

s-azeo0 £

Testing subnanosecond logic devices requires
extremely fast pulses, clean edges, precise con-
trol of pulse levels, and highly accurate time
measurement capability. The S-3280 is designed
to meet the testing requirements of high-speed
logic devices

This system is based on the proven architecture
of the Tektronix S-3200 LSI test systems. The
S-3280 has the same advanced pattern genera-
tion capability and features multiple pattern
sources, from algorithmic patterns to memory
patterns to simple fixed or toggled bits. The
S-3280 also features a 20 MHz data rate with
interrupted error storage at that speed. Like all
other S-3200 systems, the S-3280 uses a device-
oriented, English-like test language, TEKTEST

The S-3280 was designed specifically to solve
ECL testing problems. Featuring subnanosecond
time measurement capability, the high-speed
hardware gives the S-3280 the ability to test ECL
devices to their fullest.

One of the more important features of an ECL
test system is its ability to make accurate timing
measurements. The S-3280 features three meth-
ods of making dynamic measurements. First,
Delta-T provides measurements with 50 ps resolu-
tion on any test vector, at 20 MHz data rate, in a
single pass. Second, our Waveform Digitizing
(sampling) capability provides 1 ps resolution to
digitize and store any waveform for further analy-
sis. Third, for functional testing, the system's
strobed comparators will make tests on any or all
test vectors at 20 MHz. The system features 1 mV
programming resolution with dual-level compara-
tors on every channel

Because no multiplexing is necessary the system
uses the shortest possible path to deliver clean,
accurate signals to the device, thus minimizing
waveform degradation

The S-3280 will measure the parameters of to-
day's ECL devices and will continue to be able to
test the more advanced high-speed logic devices
that are being developed. The S-3280's ad-
vanced, high-speed measurement characteristics
make it a superior ECL testing solution
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Training and Support

When you purchase a Tektronix S-3200 Semicon-
ductor Test System, we want you to be able to
use that system to the fullest extent of its capabil-
ities. We have an entire support staff dedicated
to helping you do just that. And an integral part of
that support is our professional training for your
test engineers and service technicians. Before
you purchase a system, a training specialist
works with you and your Tektronix Sales Special-
ist to identify your training requirements and
recommend an appropriate training schedule

With the purchase of your system, you receive
credits for up to ten weeks of training in our
S-3200 System Basic Applications and Basic
Maintenance classes. We also offer advanced
training in test applications and maintenance as
well as tailor-made training seminars in special
interest areas. Additional training credits for the
basic courses may be purchased to allow for
staff expansion and turnover

The courses are fast-paced, performance-orient-
ed, and individualized. Instruction time in all class-
es is equally divided between classroom lecture
and hands-on laboratory experience. Each stu-
dent is expected to choose specialized lab
projects which will meet individual job require-
ments, so your unique system applications be-
come the focus of training.

Our instructors have extensive experience in test
system applications and maintenance. And they
stay abreast of modern instructional techniques,
advanced system applications, and hardware op-
eration. Class size is limited to maintain a balance
of one instructor for every four students during
lab sessions.

94

For further information on class schedules, course
content, or your special training requirements,
contact your Tektronix Sales Specialist or the STS
Training Coordinator at (503) 629-1187

TEKTEST Software

The language of S-3200 Series systems,
TEKTEST, is a device-oriented language, easy to
read and understand since it is very close to
English. System architecture was designed so
that programming, editing and debugging all use
TEKTEST. When making corrections in a pro-
gram, there is no need to use a “bridge" language
between the source language and the machine
language. Everything is written in TEKTEST. This
capability, that we call Terminal Control Mode,
gives the test engineer total control of the pro-
gram. When editing program material during a
test, the test engineer can hold power to the
device, make the changes, and continue the test
There is no need to re-sequence the program
And, since these systems also feature true
foreground/background operation, up to four test
engineers can be using terminals interfaced to a
system, and the system will continue to test
devices without any throughput loss. Terminal
Control Mode and true foreground/background
make the S-3200 Series simple and fast to pro-
gram and debug

The more complex a device, the more information
you need about that device. But with complexity
can come confusion...unless your test system
makes the picture clearer

The S-3200 Series systems provide you with the
graphics capability to reduce testing data to
manageable, usable form.

For More Information

For more information about the S-3200 Semicon-
ductor Test Systems, contact the Test Systems
Specialist located in the office nearest you.

Portland, OR
Boston, MA
Philadelphia, PA
DC Md

St. Louis, MO

Tektronix Australia
Melbourne, Australia

Tektronix Brazil
Sao Paulo, Brazil

Tektronix UK., Ltd.
Harpenden, England

Tektronix
Orsay, France

Tektronix AB
Solna, Sweden

Tektronix Holland, B.V.
Badhoevedorp, The Netherlands

Tektronix GmbH.
Munich, West Germany

Sony/Tektronix Corporation
Tokyo, Japan

Tektronix Canada, Inc
Montreal, Canada

Tektronix Europe B.V
Amstelveen, The Netherlands



TEK THE GRAPHICS

STANDARD

INFORMATION DISPLAY DIVISION

A series of new product concepts and
recent technological breakthroughs have
expanded the spectrum of Tek's computer
graphics products. Our hardware and
software products are built to enhance the
practicality, productivity and value of
computer graphics in many environments.
For the first time, a broad range of com-
patible color and monochrome products in
both raster and DVST technologies permit
the optimum match of graphics tools to the
task from text editing to the most de-
manding CAD/CAM applications. Tektronix
has set the graphics standard by providing
the most reliable line of graphics tools in the
business.
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“The Graphics Standard”
Tektronix has an ongoing commitment to
customers, offering them not only the high-
est quality but the most technologically ad-
vanced products. This year we have ex-
panded our line of color raster display
terminals to include a sophisticated high-
end color graphics terminal, the 41158
(shown at right). And we've added a new
family of low cost yet high performance ter-
minals — the 4105, 4107 and 4109. This new
family uses the latest technology to com-
bine VT100 text editing with Tektronix color
graphics. Our goal is to make available, to
the widest audience possible, the distinct
advantages of color graphics.

These new products complement a broad
line of graphics equipment including graph-
ics software, color and monochrome display
terminals, desktop computers, hard copy
units and peripherals.

Tektronix offers service ing cl on the prod

listed below. For further training infor your
local Sales/Service Office or request a copy of the Custom-
er Service Training Catalog on the return card in the center

of this catalog.

4025A, 4027A, 4052A, 4054A, 4051, 4907, 4662, 4663,
4112B, 4113B, 41148, GMA 101, GMA 102A, GMA 103,
GMA 125, 4014, 4631.

e

e el

e

R—




TEK

THE EXPANDED SPECTRUM

Advanced
Features

The new 4105, 4107, 4109 and 4115B Color
Display Terminals Yield Increasing Degrees
of Resolution and Graphics Sophistication
There is now a Tektronix color graphics terminal
to fit virtually any application need or budget. And
all of the new 4100 Series terminals are fully
compatible with Tektronix 4010 Series and the
4110 Series terminals, as well as with an exten-
sive library of Tektronix software.

A new local graphics processing unit, the 4170,
brings local intelligence and graphics processing
to the 4100 Series terminals, giving them indepen-
dence from the host computer and cutting com-
munication costs and response times.

Extended-capability features found in many of
the new terminals include local picture segments,
two dimensional image transformation, true zoom
and pan, multiple viewports, multiple bit planes,
overlays and autoconvergence.

Local Picture Segments

A local picture segment is a user-defined picture
or set of symbols stored in local memory as a
unique graphic element. A single command to the
host can recall and redraw a picture segment
without transmitting the entire sequence of
graphics data that originally went into composing
the picture. The result—a significant decrease in
host-terminal traffic and response time. This local
picture segment capability is found in the 4107,
4109 and 4115B terminals, each with increasing
amounts of local random access memory (RAM).

Two Dimensional Image Transformation

The local 2-D image transformation capability
allows a local picture segment displayed on a
4110 Series terminal to be rotated, translated
(shifted in position), and scaled (expanded or
contracted) with a single command.

True Zoom and Pan

The local picture segment capability makes pos-
sible another important graphics feature in some
4100 and 4110 Series terminals: true zoom and
pan. True zoom allows the user to isolate and
magnify any section of the device coordinate
space.

Unlike pixel replication, which simply enlarges the
picture without providing additional detail, true
zoom significantly increases resolution. The termi-
nal actually recomputes the coordinate informa-
tion of the designated area in order to display
details that were not visible in the “panoramic”
view.

Multiple Viewports

The 41158 joins the existing 4110 Series terminals
in offering muitiple viewports. On command from
the host, the 4115B display can be split into a
number of viewports (a defined area in raster
memory), each corresponding to a defined “win-
dow" in the device coordinate space. Up to 64
viewports can be displayed simultaneously. Multi-

ple viewports enable the user to display several
views of related information on the screen at the
same time for comparison and reference.

Multiple Bit Planes

A bit plane is a defined area of raster memory
space, with each binary bit of memory corre-
sponding to a pixel on the display. The more bit
planes, the greater a terminal’s ability to display
color combinations and to create separate “sur-
faces” on the terminal screen.

The 4115B is capable of displaying 256 colors at
one time from a palette of 16 million colors; the
4109, 16 colors from a palette of 4096; the 4107,
16 colors from a palette of 64; and the 4105, 8
colors from a palette of 64. Many applications
require such color variety to generate real im-
ages, to smooth diagonals while maintaining clar-
ity and to show subtle, qualitative changes.

Overlays

The eight bit planes in the 4115B allows the user
to create up to eight separate “surfaces” or
distinct display areas. The user can draw a
different picture on each surface, then overlay
the surfaces to create new views of related
information.

Autoconvergence

The 4115B contains a first-of-its-kind conver-
gence feature that automatically corrects the
natural drift occurring in the convergence of the
color raster writing beams. Convergence is con-
trolled to within 0.2 mm over the entire display
area, resulting in sharper characters, lines and
colors. Technical skills are not required to main-
tain optimum convergence.

Product overviews and specification data follow.
In many cases, factors such as ergonomics and
display quality are best seen to be fully appreciat-
ed. We invite you to ask your local Tektronix Sales
Engineer for a demonstration. Or, simply indicate
your interests on the enclosed reply card.
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4105 Computer Display Terminal

Low-Cost, High-Quality Color Graphics and
Alphanumerics

Supported by a Push-button Color Copier
and a Local Graphics Processing Module

Compatible with Tek 4010, 4100 and 4110
Series Terminals

Operates in IBM SNA Environments with the
4970 Cluster Controller

One Year On-Site Warranty—Three Year
Option

The Tek 4105 is a Color Raster Display
Terminal Designed to Bring Color Graphics
and Alphanumeric Capabilities Within Easy
Reach of Every Technical Professional
Excellent display quality and ergonomic design
facilitate easy creation and editing of color graph-
ics and color text. Flicker-free 60 Hz noninterlaced
refresh rate; precision in-line gun with fixed con-
vergence, and antiglare etched screen combine
to optimize the clarity and brightness of the
terminal’'s 480 x 360 displayable matrix.

Windowing

Resolution is enhanced by an addressable dis-
play matrix of 4096 x 4096 points. This allows the
4105 to accept data files displayed on terminals
such as Tektronix' high resolution 4114B or
4115B. The user can “window in" on any portion
of the matrix, and by retransmitting the data from
the host, display the selected window with signifi-
cantly greater detail.

In the graphics mode, the user can access up to
eight colors selected from a palette of 64. Colors
may be changed locally by using the friendly
color user interface. Text may also be specified in
as many as eight colors; up to 16 colors may be
on-screen simultaneously when both the graphics

and alphanumerics planes are displayed. Text
editing is in compliance with ANSI X3.64 stan-
dards for screen editors.

The alphanumerics surface can be used to dis-
play host communications without interfering with
the graphics on-screen.

Ergonomic Design

The 4105 features a low-profile, detached DIN
standard keyboard with complete ASCIl charac-
ters. Integral to the keyboard is an innovative
Joydisk for positioning the crosshair cursor or
scrolling text in the dialog area. The 4105 can be
mounted on an adjustable stand that allows it to
be easily tilted up or down, swiveled left or right,
lowered or elevated, or moved forward and back.

The 4105 will accept existing programs written for
Tek 4010 Series terminals. Programs written for
the 4105 are upwardly compatible with the other
4100 desktop terminals and with the 4110 Series
terminals. The 4105 is compatible with the
Tektronix PLOT 10 Interactive Graphics Library
(IGL) and PLOT 10 Easy Graphing Il.

A number of plug-compatible peripheral devices
further extend the value and versatility of the
4105. These include the 4695 Color Graphics
Copier (for high-quality color hard copy), the 4170
Local Graphics Processor (for off-line use of the
4105) and the 4970 Cluster Controller (for opera-
tion in synchronous IBM SNA environments).

Our new 4100 Series color terminals are so
reliable, the 90-day industry expected warranty
just doesn't apply. Instead, they are covered by a
new on-site service warranty for one full year.
What's more, we're so confident of the 4100
Series reliability, that we'll extend your coverage
through the second and third years of ownership
for price so low that it breaks industry barriers.

CHARACTERISTICS
DATA TRANSMISSION
Data Rate — Up to 38.4 kbaud.

Communications Interface — RS-232C.

DISPLAY
Medium — Shadow-mask color raster.

Size — 330 mm (13 in) diagonal.
Refresh Rate — 60 Hz, noninterlaced.

KEYBOARD
Standard Keyboard — Detached, complete ASCII characters,
14-key numeric keypad.
User Definabl
Programmable Keys — 82.
Graphic Cursor Control — Joydisk.

GRAPHICS MODE
Addressability — 4096 x 4096 points.

Resolution — 480 x 360 pixels.

Line Types — Solid, seven dashed types.

Graphic C d Sy — PLOT 10 compatible.

Graphics Primitives — Vectors, polygons, text.

Colors — Eight (independent of alphanumeric colors).
ALPHANUMERIC MODE

Primary Character Set — 94 (full ASCII).

Alternate Character Set — 94 (International, VT-100, rulings
and mathematics).

Character Format — 5 x 9 dot matrix in 6 x 12 dot character
cell.

and Prog F

Keys — Eight.

AC POWER
Line Voltage — 87 V ac to 128 V ac or 174 V ac to 250 V ac.

Line Frequency — 48 Hz to 66 Hz.
Power — 200 W max at 125 V.
PHYSICAL CHARACTERISTICS

Dimensions Module Keyboard
mm in mm in
Width 419 16.5 423 16.6
Height 353 139 41 16
Depth 495 195 180 7.0
Depth (with cables) | 572 22.5
Weights kg Ib kg Ib
Net 20.0 440 11.0 5.0
INCLUDED ACCESSORIES

8 ft power cord; 12 ft host port RS-232 cable (012-0911-00);
pkg of 6 keyboard overlays (334-5164-00); standard keyboard
(119-1592-00); operators manual; programmer's reference
manual; reference guide.

ORDERING INFORMATION

4105 Computer Display Terminal ........ $3,995
Option 4A — United Kingdom Keyboard ..
Option 4B — French Keyboard ...
Option 4C — Swedish Keyboard ...
Option 4F — Danish/Norwegian Keyboard
Option 4G — German Keyboard ..........c.euee. NC
Option 4K — Japanese (Katakana) Keyboard ..
INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N2 — Service Plan +2 Years ServiCe ... +8$195

OPTIONAL ACCESSORIES
RS-232 Loopback Connector —

Order 067-1042-00 $13
Copier Port Loopback Connector —

Order 013-0214-00 $20
Graticule — Order 067-1150-00 ......cccoevereencereseescsnnnsens $145

Service Manual
COMPANION PRODUCTS
ADSO01 — Adjustable Display Stand Provides Tilt,
Swivel, Elevate and Glide Adjustments
4695 — Color Graphics Copier .....c..c....
4170 — Local Graphics Processing Unit
4970 — Cluster Controller ..

See this color product in the reference section beginning on
page 9.

OEM terms available on this product.
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COMPUTER DISPLAY
TERMINAL

4107 Computer Display Terminal

Low-Cost, High-Performance Color Graphics
and Alphanumerics

Supported by a Push-button Color Copier
and Local Graphics Processing Module

Compatible with Tek 4010, 4100, and 4110
Series Terminals

Operates in IBM SNA Environments with the
4970 Cluster Controller

One Year On-Site Warranty—Three Year
Option

The Tek 4107 is a Color Raster Terminal that
Rivals Much More Costly Displays in Resolu-
tion, Reliability, Alphanumerics Capability,
and Local Graphics Manipulation

Excellent display quality and friendly input inter-
face facilitate easy creation and editing of color
graphics and color text. Flicker-free 60 Hz
noninterlaced refresh rate and shadow mask
color CRT combine to optimize the clarity and
brightness of the terminal's 640 x 480 displayable
matrix

The resolution is enhanced by an addressable
display matrix of 4096 x 4096 points. To view a
section in greater detail, the user zooms in on a
portion of the display and the 4107 recomputes
the coordinate information to display the desig-
nated section. Rather than “pixel replication” that
simply enlarges the picture without providing
additional detail, this true zoom significantly in-
creases resolution.

Up to 128 k of RAM Permits Picture Elements
to be Locally Stored, then Redrawn and
Manipulated as Necessary

Users can develop symbols and picture seg-
ments pertinent to the application, and recall
them saving transmission and CPU time, thus
improving interactivity

The user can select up to 16 colors on the
graphics plane from a total palette of 64 colors.
Colors can be changed locally by using the
friendly interface to the color map. Text may also
be specified in as many as eight colors. Text
editing is in compliance with ANSI X3.64 stan-
dards for screen editors.

Alphanumeric information is displayed on a sepa-
rate surface that can be used to display host
communications without interfering with the
graphics on-screen.

Ergonomic Features

Designed for comfort and convenience, the 4107
has a low profile, standard DIN detached key-
board with complete ASCII characters. Integral to
the keyboard is an innovative Joydisk for position-
ing the crosshair cursor or scrolling text in the
dialog area. In addition, the 4107 can be mounted
on an adjustable stand that allows the terminal to
be easily tilted up or down, swiveled left or right,
lowered or elevated, or moved forward and back.
The 4107 will accept existing programs written for
Tek 4010 Series terminals and is upwardly com-
patible with programs for 4100 and 4110 Series
terminals. It is compatible with the Tektronix
PLOT 10 IGL (Interactive Graphics Library) and
with PLOT 10 Easy Graphing Il. The 4107 allows
for a smooth transition to higher-end terminals as
application needs change

A Number of Plug-compatible Peripheral De-
vices Further Extend the Value and Versatili-
ty of the 4107

These include the 4695 Color Graphics Copier
(for a high quality color hard copy), the 4170
Local Graphics Processor (for off-line use of the
4107) and the 4970 Cluster Controller (for opera-
tion in synchronous IBM SNA environments).

Our new 4100 Series color terminals are so
reliable, the 90-day industry expected warranty
just doesn't apply. Instead, they are covered by a
new on-site service warranty for one full year.
What's more, we're so confident of the 4100
Series reliability, that we'll extend your coverage
through the second and third years of ownership
for a price so low that it breaks industry barriers.

CHARACTERISTICS
DATA TRANSMISSION
Data Rate — 38.4 kbaud.

Communications Interface — RS-232C.

DISPLAY
Medium — Shadow mask color raster.

Size — 330 mm (13 in) diagonal.
Refresh Rate — 60 Hz, noninterlaced.
KEYBOARD
Standard Keyboard — Detached, complete ASCII characters,

14-key numeric keypad.
User Definable and Prog ble F

Programmable Keys — 82.
Graphic Cursor Control — Joydisk.
GRAPHICS MODE

Addressability — 4096 x 4096 points.
Resolution — 640 x 480 pixels.
Line Types — Solid, seven dashed types.
Graphic C d Sy — PLOT 10 compatible
Colors — 16.
Palette Selection — 64.

ALPHANUMERIC MODE
Primary Character Set — 94 (full ASCII).

Alternate Character Set — 94 (International, VT100, rulings
and mathematics).

Character Format — 7 x 9 matrix in 8 x 14 dot character cell

AC POWER
Line Voltage — 87 V ac to 128 V ac or 174 V ac to 250 V ac.

Line Frequency — 48 Hz to 66 Hz
Power — 200 W max at 125 V.

PHYSICAL CHARACTERISTICS

Keys — Eight.

Di Module Keyboard
mm in mm in
Width 419 16.5 423 16.6
Height 353 139 41 16
Depth 495 195 180 7.0
Depth (With Cables) | 572 225
Weights kg Ib kg Ib
Net 20.0 440 23 5.0

INCLUDED ACCESSORIES
8 ft power cord (161-0066-00); 12 ft host port RS-232 cable
(012-0911-00); pkg of 6 keyboard overlays (334-5164-00);
standard keyboard (119-1592-00); operator's manual, pro-
grammer's reference manual, reference guide.

ORDERING INFORMATION
4107 Computer Display Terminal ........ $6,950
Option 4A — United Kingdom Keyboard ... NC
Option 4B — French Keyboard ......
Option 4C — Swedish Keyboard ...
Option 4F — Danish/Norwegian Keyboard NC
Option 4G — German Keyboard .... NC

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N2 — Service Plan +2 Years Service ... +$295

NC
NC

OPTIONAL ACCESSORIES
RS-232 Loopback Connector —
Order 067-1042-00 $13
Copier Port Loopback Connector —
Order 013-0214-00
Graticule — Order 067-1150-00 ....
Service Manual

COMPANION PRODUCTS
ADSO01 — Adjustable Display Stand Provides
Tilt, Swivel, Elevate and Glide Adjustments
4695 — Color Graphics Copier
4170 — Local Graphics Processing Unit .. 5
4970 — Cluster CONroller .........coeeveeeseesensassessssnnsanans

See this color product in the reference section beginning on
page 9.

OEM terms available on this product. 99
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COMPUTER DISPLAY
TERMINAL
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4109

Low-cost, High-performance Color Graphics
and Alphanumerics on a 19 Inch Display

Select from a Palette of 4096 Colors

Supported by a Push-button Color Copier
and a Local Graphics Processing Module

Compatible with Tek 4010, 4100 and 4110
Series Terminals

Operates in IBM SNA Environments with the
4970 Cluster Controller

1 Year On-Site Warranty—3 Year Option

The Tek 4109 Computer Display Terminal is
a Color Raster Terminal That Rivals Much
More Costly Displays in Resolution, Reliabil-
ity, Alphanumerics Capability and Local
Graphics Manipulation

Excellent display quality and friendly input inter-
face facilitate easy creation and editing of color
graphics and color text. Flicker-free 60 Hz
noninterlaced refresh rate and shadow mask
color CRT combine to optimize the clarity and
brightness of the terminal's 640 x 480 displayable
matrix.

Effective 4109 resolution is considerably en-
hanced by an addressable display matrix of 4096
x 4096 points. To view a section in greater detalil,
the user zooms in on a portion of the display and
the 4109 recomputes the coordinate information
to display the designated section. Rather than
“pixel replication” that simply enlarges the picture
without providing additional detail, this true zoom
significantly increases resolution.

Up to 256 k of RAM Permits Picture Elements
to be Locally Stored, then Redrawn and
Manipulated as Necessary

Users can develop symbols and picture seg-
ments pertinent to the application, and recall
them, saving transmission and CPU time, thus
improving interactivity.

100

The user can select up to 16 colors on tne
graphics plane from a palette of 4096 colors
Colors can be changed locally by using the
friendly interface to the color map. Text may also
be specified in as many as eight colors. Text
editing is in compliance with ANSI X3.64 stan-
dards for screen editors. The 4109 can display
ASCIl complete upper- and lower-case alphanu-
merics, as well as alternate character fonts.

Alphanumeric information is displayed on a sepa-
rate surface that can be used to display host
communications without interfering with the
graphics on-screen

Ergonomic Features

Designed throughout for comfort and conve-
nience, the 4109 has a low profile, standard DIN
detached keyboard with complete ASCIl charac-
ters. Integral to the keyboard is an innovative
Joydisk for positioning the crosshair cursor or
scrolling text in the dialog area.

The 4109 will accept existing programs written for
Tek 4010 and 4100 Series terminals, and is up-
wardly compatible with 4110 Series terminals. It is
compatible with the Tektronix PLOT 10 IGL (Inter-
active Graphics Library) and PLOT 10 Easy
Graphing Il. The 4109 allows for a smooth transi-
tion to higher-end terminals as application needs
change.

A Number of Plug-Compatible Peripheral De-
vices Further Extend the Value and Versatili-
ty of the 4109

These include the 4695 Color Graphics Copier
(for a high quality color hard copy), the 4170
Local Graphics Processor (for off-line use of the
4109) and the 4970 Cluster Controller (for opera-
tion in synchronous IBM SNA environments).

Our new 4100 Series color terminals are so
reliable, the 90-day industry expected warranty
just doesn't apply. Instead, they are covered by a
new on-site service warranty for one full year.
What's more, we're so confident of the 4100
Series reliability, that we'll extend your coverage
through the second and third years of ownership
for a price so low that it breaks industry barriers.

CHARACTERISTICS
DATA TRANSMISSION
Data Rate — 38.4 kbaud.
Communications Interface — RS-232C.

DISPLAY
Medium — Shadow mask color raster.
Size — 483 mm (19 in) diagonal.
Refresh Rate — 60 Hz, noninterlaced.

KEYBOARD
Normal Keyboard — Detached, complete ASCII characters,
14-key numeric keypad.
User Definable and Progr ble F
Programmable Keys — 82
Graphic Cursor Control — Joydisk.

GRAPHICS MODE
Addressability — 4096 x 4096 points.
Resolution — 640 x 480 pixels.
Line Types — Solid, seven dashed types.
Graphic Command Syntax — PLOT 10 compatible.
Colors — 16.
Palette Selection — 4096.

ALPHANUMERIC MODE
Primary Character Set — 94 (full ASCII).
Alternate Character Set — 94 (International, VT-100, rulings
and mathematics).
Character Format — 7 x 9 matrix in 8 x 14 dot character cell.

AC POWER
Line Voltage — 87 V ac to 128 V ac or 174 V ac to 250 V ac.
Line Frequency — 48 Hz to 66 Hz.
Power — 200 W max at 125 V.

PHYSICAL CHARACTERISTICS

Keys — Eight.

Dimensions = Module Keyboard
mm in mm in
Width 559 220 423 16.6
Height 425 16.8 41 1.6
Depth 572 22.5 180 7.0
Weight= kg b kg Ib
Net 318 70.0 23 5.0

INCLUDED ACCESSORIES
8 ft power cord (161-0066-00); 12 ft host port RS-232 cable
(012-0911-00); pkg of 6 keyboard overlays (334-5164-00);
standard keyboard (119-1592-00); operator's manual, pro-
grammer's reference manual; reference guide.

ORDERING INFORMATION
4109 Computer Display Terminal ..
Option 4A — United Kingdom Keyboard
Option 4B — French Keyboard .......
Option 4C — Swedish Keyboard ....
Option 4F — Danish/Norwegian Keyboard .
Option 4G — German Keyboard

INTERNATIONAL POWER CORD AND 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 REFER TO PAGE 41
N2 — Service Plan +2 Years Service ... +$395

OPTIONAL ACCESSORIES
RS-232 Loopback Connector —

Order 067-1042-00 $13
Copier Port Loopback Connector —
Order 013-0214-00 $20

Service Manual

COMPANION PRODUCTS
4695 Color Graphics Copier ....
4170 Local Graphics Processing Unit ..
4970 Cluster Controller

.. $1,595

$5,100

See this color product in the reference section beginning on
page 9.

OEM terms available on this product.
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LOCAL GRAPHICS
PROCESSING UNIT

4170 Local Graphics Processing Unit

Provides Local Intelligence and Graphics
Processing to 4100 Series Desktop
Terminals

Upward-Compatible with 4110 Series
Terminals

The Tektronix 4170 is a Local Graphics Pro-
cessing Unit that Provides the 4105, 4107,
and 4109 Computer Display Terminals with
Standalone Power Specialized for Graphics
Tasks

It offers all the elements necessary to locally
write, edit, compile, link, debug, and run pro-
grams; to control 4105, 4107, or 4109 terminals;
and to control peripherals connected to the
system.

The 4170 consists of a standalone micro-
processor, local mass storage and local memory
on an industry standard CP/M-86 operating sys-
tem, FORTRAN-86 compiler, four serial I/O ports,
and Tektronix graphics software support

Dual Microprocessors Speed Local
Processing

The 4170 is powered by the 16-bit Intel 8086 and
the 8087 Numeric Co-processor which speeds
floating point operations. The chips provide pow-
erful throughput and 20-bit addressability

The 4170 comes standard with 256 kbytes of
error checking and correcting memory. The
4170's total capacity is 896 kbytes. This provides
host independence and more programming
workspace in error free local memory

The 4170 has two 5% inch disk drives as stan-
dard, allowing work to be easily backed up,
system programs and user files maintained sepa-
rately, and programs changed when necessary.
Each formatted diskette can hold 327 kbytes of
data. Ten Mbytes of Winchester hard disk stor-
age is optionally available for larger mass storage
requirements.

The 4170 allows the user to locally perform pre-
and post-processing of graphics information, call-
ing upon the host only when intensive processing
is needed. The result is greater host efficiency;
the ability to support more terminals and; most
importantly, greater individual user productivity in
a time sharing environment.

Self-diagnostics make system adjustments quick
to identify and repairs readily verified

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.
Option 31 — 768 k Error Checking and Correcting.
Option 32 — 896 k Error Checking and Correcting

DISK STORAGE
Standard — Two each 5" in Floppy Disk Drives, 327 k for-

matted capacity per diskette, IBM P.C. compatible, 125 kbits/s
transfer rate

Option 03 — 54 in Winchester Disk Drive, 10 Mbytes format-
ted 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.

Option 10 — Three additional RS-232 Ports, all RS-232 Ports
are capable of 300, 600, 1200, 2400, 4800, 9600, 19.2 kbaud.
COLOR COPIER INTERFACE

Option 09 — 4690 Series Color Copier Interface.

PHYSICAL CHARACTERISTICS
Di i mm in
Width 224 88
Height 597 235
Depth 622 245
Depth (with cables) 673 26.5
Weight kg Ib
Net 222 49.0

INCLUDED ACCESSORIES
Cue card (334-0083-00); pkg of 10 blank diskettes
(119-1583-00); 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.

ORDERING INFORMATION

4170 Local Graphics Processing Unit . $5,500
Option 03*1 — Hard Disk ....ccccereceesucsanoassnsassnssnsans +$3,000
Option 09*' — Parallel Interface

(for Copiers and Plotters)
Option 10*' — Additional Three-Port Peripheral
Interface
Option 30*' — Additional 256 K RAM
Option 31*1 — Additional 512 K RAM .
Option 32*1 — Additional 640 K RAM .
Option 44 — Disk Interface Flexible Disk .
Option 45*'" — Disk Interface Hard and/or
Flexible Disk +$1,100

+$500

*1 Also available as a Field Upgrade.

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ...........ceueee. +$340

OPTIONAL ACCESSORIES
Alignment Diskette Order 119-1692-00 ...
Extender Board Order 067-1005-00
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TEK coper ™

4695 color Graphics Copier

Unprecedented Image Quality in its Price
Range

Clear Transparency Capability

Quiet, 20 Character/Second Printing

Small, Compact Package

Choice of Roll or Sheet Paper

102

The 4695 Color Graphics Copier Provides
Low Cost, High Performance Color Copying
from the 4105/4107/4109 Computer Display
Terminals and Other Raster Data Sources
The 4695's unique implementation of drop-on-
demand ink-jet technology provides
addressability of 4.8 dots per mm (120 dots per
inch) in both horizontal and vertical directions
This allows up to 1280 x 960 points per A size
(8'2x 11in) image

A Multipurpose Output Device

In addition to providing high quality color graphics
copies, the 4695 can function as a bi-directional,
dot matrix printer with a print speed of 20 charac-
ters per second. A specially formulated clear
transparency media can be used with the 4695 to
develop striking, full color presentations. Paper is
fed automatically from a roll or precut sheets are
fed manually

Companion Copier for the 4100 Color Termi-
nal Family

The 4695 is plug-compatible with the 4105, 4107,
and 4109 Computer Display Terminals. Copiers
are generated either by program command, or by
pushing a button on the terminal keyboard
Copies from the 4105 are 8 x 6in (vertically
oriented) while copies from the 4107 and 4109 are
10.7 x 8 in (horizontally oriented)

As a special feature, the 4695 can copy from the
terminal graphics area while the dialog area con-
tinues to communicate with the host. The 4695
also copies up to 125 half-toned shades from the
4100 Family display

A Copier for Other Data Soures
The 4695's interface is modeled after the
Centronics-style parallel interface, with modifica-
tions to support color. Detailed interface specifi-
cations and functional descriptions of driving
routines are available from Tektronix

CHARACTERISTICS
Addressability — Horizontal and Vertical: 4.8 dots/mm
(120 dots/in)

Copy Time — 4105: 2 to 3.5 min. 4107/4109: 3 to 5.25 min
Printing Speed — 20 characters/s.

Character Set — Full ASCII including control characters
Printing Matrix — 12 x 16 dot matrix

Page and Image Format — A (8", x 11 in) and A4
(297 x 210 mm). Landscape/Portrait format selectable under
program control

Image Size — 4105 Copy: 8 x 6 in portrait format. 4107, 4109
Copy: 10.6 x 8 in landscape format

Colors — Eight (magenta, yellow, cyan, red, green, blue, black,
white)

Media Types — Paper sheet, paper roll, overhead
transparency

Interface — Eight bit parallel

AC POWER
Line Voltage — 47 Hz to 63 Hz, 99 V ac to 132 V ac, 198 V ac
to 264 V ac

Input Power — 120 W or less

PHYSICAL CHARACTERISTICS

Dimensions mm in
Width 500 19.7
Height 151 59
Depth 336 13.2
Weight kg Ib
Net 11.0 242

INCLUDED ACCESSORIES
One roll ink jet copy paper (016-0743-00); two each yellow
(016-0734-00); magenta (016-0735-00); cyan (016-0736-00);
black (016-0737-00); interconnecting cable (012-0555-00);
power cable (161-0066-00); operator's manual

ORDERING INFORMATION
4695 Color Graphics Copier ........eee. . $1,595

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service .........cueieeunes +$430

OPTIONAL ACCESSORIES
Service Manual
Ink Jet Paper, (6 rolls/pkg) — Order 016-0743-00 ........ $50

Ink Jet Paper, (500 sheets/pkg)
“A" Size: 8.5in x 11.0in (216 x 279 mm)
Order 016-0739-00 $25

“A4” Size: 297 mm x 210 mm) — Order 016-0740-00 .. $22
Transparency Film*1
Ink Jet Cartridges (2.5 cc ea, 16/pkg)

Yellow — Order 016-0734-00 .......ccocvsrursernnssssnsansnssarsssane $25
Magenta — Order 016-0735-00 .......cccerererermsnencnsasssassones $25
Cyan — Order 016-0736-00 $25
Black — Order 016-0737-00 $25
Maintenance Liquid Order 016-0732-00 .....c.cccoveerneranes $10
Protect Liquid (Shipping Fluid) —

Order 016-0733-00 $4.00
Lubricant (5 cc) — Order 016-0742-00 .....ccccerruervusennes $1.65

*! Available Winter 1983

See this color product in the reference section beginning on
page 9.

OEM terms available on this product.



COLOR GRAPHICS
COPIER

4691 color Graphics Copier

High Image Quality and Excellent Color
Saturation

Adjustable for A and B Size

Landscape and Portrait Formats

Clear Transparency Capability

Four-Way Multiplexer Option

125 Color Shades from Local Program-
mability and PLOT 10 Easy Graphing Il

The 4691 Color Graphics Copier Provides
High Performance Color Copying from the
4113B/4113B30, 4115B/M4115B Computer
Display Terminals and Other Raster Data
Sources

Copies are easily made in A size (8.5 x 11in) or
B size (11 x 17 in) and their metric equivalents, in
approximately two to three and a half minutes.
The high performance drop-on-demand ink-jet
technology provides addressability of six dots per
mm (150 dots per inch) in both horizontal and
vertical directions. This allows up to 1560 x 2460
points in a B size image, and up to 1560 x 1200
points in an A size image. True black is obtained
by using a separate black ink supply, superior to
that obtained from mixed pigments. With the
optional transparency adaptor kits (Opt 03/04),
vivid overhead transparencies can be produced.

Copies are generated by program command, or
by pushing a button on the Tektronix 4113B or
4115B terminal keyboard. Image orientation and

multiple copies of the same image can be re-
quested under program control.

Flexible Configuration

The 4691 uses a Centronics-type parallel inter-
face, with modifications from the basic standard
to support color, four-channel multiplexing and
faster data transfer. With four-channel multiplex-
ing (Option 02), the 4691 can serve up to four
data sources at once.

With Option 09, the 4691 is compatible with the
Tektronix 4113B and 4115B Computer Display
Terminals. And as a special feature, the 4691
copies 125 callable shades under PLOT 10 Easy
Graphing Il and Local Programmability.

When supported by a host driving routine and
rasterizing software, the 4691 is compatible with
many systems offering a Centronics-style parallel
output port.

CHARACTERISTICS
Addressability — Vertical and Horizontal: 6 dots/mm
(150 dots/in).

Copy Time — 2.0 to 3.5 min depending on format.

Page and Image Format — B and A, or A3 and A4 Output
Sizes. Landscape and Portrait Format selectable under pro-
gram control.

Image Sizes — Variable depending on page size and image
source.

Colors — Eight (magenta, yellow, cyan, red, green, blue, black,
white).

Media Types — Paper sheet, overhead transparency.
Compatibility — 4113B/4113B30 Option 09 and
4115B/M4115B Option 09. Order 4110F09 and level three firm-
ware to upgrade an existing 4113 for compatibility.

Interface — Eight bit parallel.

Data Rate — Up to 400 kbytes/s (burst mode).

AC POWER
Line Voltage — 90V ac to 110V ac, 105V ac to 129 V ac,
180 V ac to 220 V ac, or 211 V ac to 258 V ac, all at 48 Hz to
62 Hz.
Input Power — 500 W operating.

PHYSICAL CHARACTERISTICS
Dimensions mm in
Width 608 239
Height 346 136
Depth 821 32.3
Weight kg b
Net 60.0 132.0
INCLUDED ACCESSORIES

500 sheets (B size and A3 size when Opt 01 is ordered) ink jet
copy paper (016-0711-00); 200 mi capacity each ink jet car-
tridges, cyan (016-0713-00); black (016-0714-00); yellow
(016-0715-00); magenta (016-0716-00); 10 ft interconnecting
cable 3 meters (012-0518-00); power cable (161-0104-00); A"
and “B" Size (Standard) paper tray (118-2557-00); *A3" and
“Ad4" Size (it Option 01 is ordered) paper tray (118-2556-00);
3/pkg drum adaptors (118-2593-00); operator's manual, opera-
tor's guide.

ORDERING INFORMATION
4691 Color Graphics Copier ...
Option 01 — Setup for A3 Size Output ..
Option 02 — Four Channel Multiplexer.*!
Option 03 — Transparency Adaptor Kit, A size .....
Option 04 — Transparency Adaptor Kit, A4 size ...

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan +9 Months Service .........ccceeuerene +$900

$12,950

*! Price available upon request.
OPTIONAL ACCESSORIES

Service Manual

Device Driver Development Guide

Test Fixture — Order 067-1158-00 .......covvervcrerensaraenns $250
Interconnect Cable — Nine meter (29.9 ft).

Order 012-0527-00 $150
Ink Jet Copy Paper — “A” Size, 216 x 279 mm

(8.5in x 11 in) (500 sheets/pkg).

Order 016-0712-00 $25
“B" Size — 279 x 432 mm (11in x 17 in).

Order 016-0711-00 $40
“A4” Size — 297 x 210 mm (For use w/Opt 01 only).

Order 016-0709-00 $20
“A3" Size — 297 x 420 mm (For use w/Opt 01 only).

Order 016-0710-00 $35
Transparency Film — “A” Size 100 sheets/pkg.

Order 016-0765-00 $85
Transparency Kit — “A” Size (Field Retrofit).

Order 020-1161-00 $200
“A4” Size — Order 020-1162-00 ......ccccerumvurensesesscnnsenes $200
Ink Jet Cartridges — (200 cc) See Included Accessories
Cyan: Order 016-0713-00 $85

Black: Order 016-0714-00
Yellow: Order 016-0715-00
Magenta: Order 016-0716-00
Drum Adaptors — 3/pkg. Order 118-2593-00
See this color product in the i
page 9.

OEM terms available on this product.
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4115B/M4115B

Computer Display Terminal

High Performance Color With Unparalleled
Resolution and Speed

Up to 256 Colors Displayed from a Palette of
16 Million Colors.

Autoconvergence

Up to Eight Work Surfaces

Local True Zoom and Pan

Compatibility with 4010, 4100, and 4110 Se-
ries Hardware and Software

The Tektronix 4115B is a High Resolution
Computer Display Terminal that Combines
High Performance Graphics with Unmatched
Display Quality

The display controller redraws a high density
mechanical drawing or typical gate array design
in less than a second. With its 32-bit coordinate
space and 256 simultaneously displayable colors,
the 4115B extends the leading edge of graphics
display. The 41158 also offers all the powerful
local graphics functions of the Tektronix 4110
Series—including local picture segments and true
zoom and pan

Unsurpassed Display Resolution

The 4115B's 483 mm (19in) raster scan display
achieves unparalleled line quality with resolution
of 1280 x 1024 pixels. The resolution is further
refined by a precise contrast ratio, by low reflec-
tion maintained via a multilayer filter, and by
automatic control of display convergence. A
60 Hz noninterlaced refresh rate also improves
display clarity and productivity by greatly reduc-
ing flicker and resultant eye fatigue.

An 8086 CPU and 8087 Coprocessor Teams
up with a Bipolar Bit Slice Graphics Proces-
sor to Yield Singularly Fast Response Times
50,000 vectors can be drawn in less than a
second. Panel fill occurs at a rate of 10,000
rectangles per second. Large rectangular areas
may be color filled at a rate of 125 million pixels
per second.

4110 Series/PLOT 10 Compatible

The 4115B is fully supported by the Tektronix
PLOT 10 IGL (Interactive Graphics Library) and is
designed for ease of integration with other
4110 Series terminals and with software available
from other sources.

STVYNIWH3L AV1dSIO HOT00

The 4115B Option 09 provides plug-compatibility
with the Tektronix 4691 Color Graphics Copier.
150 dots per inch resolution is attained with this
high performance, ink-jet device.

The 4115B can be configured either as a pedestal
unit with detached low profile keyboard or in
separate display, processing, and keyboard mod-
ules (M4115B) for flexibility in configuring
workstations. Local memory can be expanded to
800 kbytes of RAM. Mass storage is available in
combinations of single or dual flexible and Win-
chester disk drives.
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CHARACTERISTICS
DATA TRANSMISSION
Data Rate — 19.2 kbaud.

Communications Interface — RS-232C.

MEMORY
Standard — 288 kbytes, expandable to 800 kbytes

DISPLAY
Medium — Color raster
Size — 483 mm (19 in) diagonal.
Refresh Rate — 60 Hz, noninterlaced.
Convergence — Automatic
KEYBOARD

Normal Keyboard — 72 typewriter paired upper and lower
case, programmable and autorepeating.

User D Prog Fi i
Terminal Control Keys — Four.

Keys — Eight.

Zoom and Pan Keys — Four.

Graphic Cursor Control — Thumbwheels.
GRAPHICS MODE

Addressability — Four billion x four billion.

Resolution — 1280 x 1024 pixels.

Graphic C d Sy — PLOT 10 compatible, 4010,
4100 and 4110 Series compatible.

Colors — 16 standard, expandable to 256.

Palette Selection — 16 million.
ALPHANUMERIC MODE

Character Set — 94 (full ASCII).

Character Format — 80 columns, 34 rows and 160 columns,
64 rows.

AC POWER
Line Voltage — 115V, 230 V RMS

Line Frequency — 48 Hz to 66 Hz.
Power — 1400 W.

ORDERING INFORMATION
4115B Computer Display Terminal ... $19,950
M4115B Computer Display Terminal

Workstation $19,950
Option 01 — Extended Communications Interface .... +$950
Option 2A — Additional 256 Kbytes RAM with ECC  +$2,300
Option 2B — Additional 512 Kbytes RAM with ECC . +$4,600
Option 3A — DMA Interface for DEC VAX Unibus;

Requires Option 3B or Modified Cable .........cccecvrunne +$4,500
Option 3B — 30 ft Cable for Option 3A; Must be

Ordered Separately
Option 4A — United Kingdom Keyboard ..
Option 4C — Swedish Keyboard ...
Option 4F — Danish/Norwegian Keyboard ..
Option 4K — Japanese (Katakana) Keyboard .
Option 09 — 4690 Series Color Copier Interface ....... +$500

Option 10 — Three-port Peripheral Interface .......... +$1,200
Option 13 — Graphic Tablet, 11 x 11 in, with

Controller +$2,950
Option 14 — Graphic Tablet, 30 x 40 in, with

Controlier +$4,950
Option 22 — Additional Two Planes Display

Memory +$3,000
Option 23 — Additional Four Planes Display

Memory +$6,000

Option 42 — Single Flexible Disk with Controller .... +$1,700
Option 43 — Dual Flexible Disk with Controller ......
Option 45 — Mass Storage Interface =

INTERNATIONAL POWER CORD AND 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

PHYSICAL CHARACTERISTICS WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41
Dimensions Modul Pedestal N1 — Service Plan + 9 Months Service ........cc...... +$1,025
mm in mm in
Width 406 16.0 610 24.0 OPTIONAL ACCESSORIES
Height 622 245 | 876 345 DMA |/F Manual
Depth 762 30.0 787 31.0 Service Manual Vol |
Weight kg b kg b Service Manual Vol Il
Net 650 | 1400 750 | 165.0 Display Service Manual
Loop Connector for Host-Port Test (RS-232) —
PHYSICAL CHARACTERISTICS Order 067-1043-00 $17
Dimensions Display Keyboard Current Loopback Connector — Order 067-1042-00 .... $13
mm in mm in 411X Logic Extender Board — Order 067-1005-00 ..... $300
Width 584 23.0 508 20.0 Raster Bus Extender Board — Order 067-1173-00 ..... $125
Height 406 16.0 43 17 Media, Flexible Disk (pkg of 10) — Order 119-1376-01 . $110
Depth 359 20 | 208 8.0 Calib G Display — Order 067-1142-00 .. $235
Weight kg Ib kg Ib c g Checker RCA Type 507R —
Net 55.0 120.0 25 5.0 Order 067-1164-00 $470
All dard and optional ries f 1
INCLUDED ACCESSORIES anc .o UES BN .

Two 8 ft power cables (161-0123-00); 12 ft host port RS-232
cable (012-0911-00); 3 41158 BNC cables (012-0074-00);
41158 display assembly to pedestal cable (012-0525-00); pkg
of 6 function key overlays (334-3290-02); 3 BNC cables,
(M4115B only) (175-2753-00); 10 ft display assembly to pedes-
tal cable (012-0387-00); operator's manual; 4110 series host
programmer’s manual; 4110 series command reference man-
ual; 4110 series command reference guide; introduction
brochure.

the same as those for the 4115B except for the following:

OPTIONAL ACCESSORIES
Display Stand, (Tilts, Swivels, Stands on Floor) —

Order 016-0717-01 $750
Ergonomic Chair — Order 016-0698-00 ........ccccceernnnne $600
COMPANION PRODUCTS
4691 Color Graphics COPIEN ....cceessessssssssnsesssassanssene $12,950
4634 Hard Copy Unit $7,900
4662 Digital Plotters $2,995
4663 Digital Plotters $9,990
4926 10 MB Hard Disk $4,200

See this color product in the reference section beginning on
page 9.

OEM terms available on this product.
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COMPUTER
DISPLAY TERMINAL

TE

4112B Computer Display Terminal

Raster Scan Display with Local Picture
Segments

2-D Transforms, True Zoom and Pan up to
Three Memory Planes

Compatible with Tektronix 4010, 4100 and
4110 Series Terminals

The 4112B Computer Display Terminal was
Designed to Satisfy a Broad Range of Evolv-
ing Graphic Needs, from Basic Line Graphs
to High Density Design

It provides access to an unusually wide assort-
ment of graphics capabilities, and its powerful
local intelligence keeps user interactivity high ..
host dependency low. The upgraded “B" Series
provides for our new ANSI X3.64 and Winchester
disk capability. Earlier 4112 terminals can easily
be field upgraded to 4112B.

The 4112B offers a bright, flicker-free 15-inch
(diagonal) raster scan display. Eight user defin-
able programmable function keys are provided.

The 4112B is compatible with the popular
Tektronix 4010, 4100 and 4110 Series of
Computer Display Terminals

Programs developed for the 4012 or 4014, for
example, may require only minor software revi-
sions to run on the 4112B. Updating existing
programs for 4112B features is a simple process
using the modular device drivers and advanced
feature support of the Tektronix PLOT 10 Interac-
tive Graphics Library (IGL).

Local Picture Segments

A local picture segment is a group of graphic
primitives that describes a portion of a picture.
These primitives are retained in the terminal's
memory to be redrawn and manipulated at any
time. Schematic components, symbols, titles and
text can be defined as segments, for example,
then stored in local memory and redrawn when
needed, with minimal computer time and

106

communications traffic required. Local segments
may also be rotated, scaled or moved around the
screen, by a simple command from the host
processor (2-D Transforms).

Zoom and Pan

An addressable display space of 4096 x 4096
points is accessible locally by simple, key-actu-
ated zoom and pan or via the host. The
thumbwheel controls are used to pan the display
with a rectangular cursor and to set the viewport
dimensions of the magnified image.

Multiple Display Memory Planes

Two additional memory planes may be added to
the 4112B, via Option 20, to provide as many as
three display surfaces. This optional capability
enables a number of effects, including overlays of
text and/or graphic information plus gray scale.

Definable Dialog Area

At any time, the user can specify the size and
position of the region where communications
between terminal and host are displayed. This
dialog area is scrollable by the thumbwheels,
allowing for easy recall of previous
communications.

CHARACTERISTICS
DATA TRANSMISSION
Data Rate — 9600 baud.
Block Mode — Option 01.
Communications Interface — EIA RS-232C, compatible, full
or half duplex.
DISPLAY

Medium — Raster scan CRT.
Dimensions — 220 mm x 254 mm (8.6 in x 11.5in) 381 mm
(19 in) diagonal.
Scan Type — 50 Hz or 60 Hz, noninterlaced.
Phosphor — White WW (P4).

MEMORY
Standard Display Memory — 72 kbytes.
Standard Graphics Memory — 288 kbytes (expandable to
672 kbytes).

KEYBOARD
Normal Keyboard — 72 typewriter paired, upper and lower
case, programmable and autorepeating (seven lighted).
User-Definable Prog ble Fi
terminal control, four special function.

Keys — Eight, four

ALPHANUMERIC MODE
Character Set — 94 (full ASCII) or 128 in snoopy mode.

Character Format — 80 columns, 34 rows, 7 x 9 dot matrix
GRAPHICS MODE
Resolution — 640 horizontal x 480 vertical pixels.
Addressability — 4096 x 4096 points
Command Syntax — PLOT 10 compatible.
Line Types — Solid, dashed, erase.
Graphic Primitives — Vectors, polygons, text.
AC POWER

90 V ac to 132 V ac, 6.25A max, 48 Hz to 62 Hz or 180 V ac to
250 V ac, 3A max, 48 Hz to 62 Hz.

PHYSICAL CHARACTERISTICS
Dimensions mm in
Width 404 15.9
Height 546 215
Depth 825 48.0
Weight kg Ib
Net 46.3 102.0

INCLUDED ACCESSORIES
8 ft power cord (161-0123-00); 12 ft host-port RS-232 cable
(012-0911-00); pkg of 8 re-legendable key caps (366-1882-00);
pkg of 6 function key overlays (334-3290-01); operator's man-
ual; host programmer's manual; 4110 series command refer-
ence manual; introduction brochure; firmware instructions ver-
sion 5.1/1.3 manual.

ORDERING INFORMATION

4112B Computer Display Terminal ..... $6,500
Option 01 — Extended CommuniCations ........cceeeueeese +$950
Option 4A — United Kingdom Keyboard .. e +$120
Option 4C — Swedish Keyboard . +8$120
Option 4F — Danish/Norwegion Keyboard .. e +$120
Option 4K — Japanese (Katakana) Keyboard . .. +$120
Option 10 — Three-Port Peripheral Interface ..
Option 11 — External Video Output
Option 13 — 11 x 11 in Graphic Tablet with pen .... +$2,950
Option 14 — 30 x 40 in Graphic Tablet with pen .... +$4,950
Option 20 — (2) Display Memory Planes ........ccuuee.

Option 28 — Additional 256 Kbytes of RAM
Option 29 — Additional 512 Kbytes of RAM .
Option 42 — Single Flexible Disk .......cccocvvemererensasas
Option 45 — Mass Storage Interface .............coueuenen

INTERNATIONAL POWER CORD AND 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
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ..........caeeu +$340

Optional Accessories
Service Manuals
Cal Fixture Loopback Connector for Host-Port Test

(RS-232) — Order 067-1043-00 .......coeeusmnersneruensennasassns $17
Cal Fixture, Current Loop Back Connector —

Order 067-1042-00 $13
Cal Fixture, Extender Board — Order 067-1005-00 .... $300
Cal Fixture, Extender Cable Order 067-1053-00 .......... $140

Media, Flexible Disk (pkg of 10) —

Order 119-1376-01 $110

OEM terms available on this product.



COMPUTER
DISPLAY TERMINALS

4113B/4113B30

Computer Display Terminal

Raster Scan Color Display

Local Picture Segments

2-D Transforms, True Zoom and Pan

Compatible with Tektronix 4010, 4100 and
4110 Series Terminals

The 4113B Computer Display Terminal Con-
tinues the Evolution of the 4110 Series of
Intelligent Display Terminals

It supports additional color raster features while
maintaining compatibility with the 4112B and the
4114B. The upgraded “B" Series provides for our
new ANSI| X3.64 and Winchester disk capability.
Earlier 4113 terminals can easily be field upgrad-
ed to 4113B.

The 4113B features true zoom and pan, and
multiple viewports. In addition, three memory
planes display any eight colors at one time (or 16
colors via Option 21).

Local Picture Segments

A local picture segment is a group of graphic
primitives that describe a portion of a picture.
Schematic components, symbols, titles, and text
can be defined as segments, then stored in local
memory and redrawn in a specified color as
needed, with minimal host time. Local segments
may also be scaled, rotated, or moved around the
screen, by a single command from the host (2-D
Transforms).

Zoom and Pan

An addressable 4096 x 4096 display space is
accessible by key-actuated zoom and pan or via
the host. Thumbwheel controls pan the display
with a rectangular cursor and set dimensions of
the magnified image

Multiple Display Memory Planes

Besides being used to specify colors, the memo-
ry (bit) planes provide for overlaying text and/or
graphic information, useful in the preparation of
multi-layer pictures.

411 3830 Workstation

Computer display terminal operators can improve
their performance with the efficiency, conve-
nience, and comfort of the 4113B30 modular
workstation.

The pedestal module contains the power supply,
circuit board cage and also houses one or two
optional flexible disk drives for convenient local
storage. Supporting the display at eye level, the
optional table module can be installed on the left
or the right side of the pedestal. The keyboard for
the 4113B30 can be detached from the table
module for positioning in the lap, on the pedestal,
or underneath the display screen.
CHARACTERISTICS
DATA TRANSMISSION
Data Rate — 9600 baud.
Block Mode — Option 01.
Communications Interface — RS-232C.
DISPLAY
Medium — Shadow-mask color raster tube
Size — 483 mm (19 in) diagonal.
Refresh Rate — 50 Hz or 60 Hz, noninterlaced.
MEMORY

Standard — 88 kbytes ROM, 288 kbytes RAM expandable to
800 k.

KEYBOARD
Normal Keyboard — 72 typewriter paired upper and lower
case, programmable, auto repeating (seven lighted).

User Definable Prog ble F Keys — Eight.

Terminal Control Keys — Four.

Zoom and Pan Keys — Four.

Graphic Cursor Control — Thumbwheels.
GRAPHICS MODE

Addressability — 4096 x 4096 points.

Resolution — 640 x 480 pixels.

Line Types — Solid, dashed.

G ic C dS — PLOT 10 compatible.

Graphics Primitives — Vectors, panels, text.

Colors (Three-Bit Plane) — Eight.

Colors (Four-Bit Plane) — 16.

Palette Selection — 4096.

ALPHANUMERIC MODE
Character Set — 94 (full ASCII).
Character Format — 80 columns, 34 rows, 7 x 9 matrix in
8 x 14 (pixel) area.

AC POWER
90 Vac to 132V ac, 10 A max or 198V ac to 250 Vac, 5 A
max; 50 Hz or 60 Hz.
PHYSICAL CHARACTERISTICS (4113B)

Dimensions mm in
Width 584 23.0
Height 1350 53.0
Depth 787 31.0
Weight kg Ib
Net 125 .0 275.0

PHYSICAL CHARACTERISTICS (4113B30)
Monitor Height — 425 mm (16.75 in).
Width — 584 mm (23 in).
Depth — 582 mm (22.9 in).
Pedestal Height — 743 mm to 762 mm (29 in to 30 in).
Width — 565 mm (22.25 in).
Depth — 851 mm (33.5 in).

Keyboard Height — 38 mm to 70 mm (1.5 in to 2.75 in).
Width — 508 mm (20 in).
Depth — 229 mm (9 in).

Table Height — 673 mm to 692 mm (26.5 in to 27.2 in).
Width — 1219 mm (48 in).
Depth — 762 mm (30 in).

Total Weight — 166.1 kg (296.5 Ib).

INCLUDED ACCESSORIES 4113B/4113B30

8 ft power cord (161-0123-00); 12 ft host-port RS-232 cable
(012-0911-00); 4113B pedestal to display power cable
(161-0145-00); 3 4113B BNC cables (012-0074-00); pkg of 8
re-legendable key caps (366-1882-00); pkg of 6 function key
overlays (334-3290-01); operator's manual; host program-
mer's manual; 4110B series command reference manual; in-
struction brochure.

INCLUDED ACCESSORIES 4113830
Display swivel/tit base (016-0467-01); pedestal to display
power cable (161-0126-00); display power control cable
(012-1021-00); 3 10 ft BNC cables (175-2753-00); 4110830
series desk configuration service manual.

ORDERING INFORMATION
4113B Computer Display Terminal ... $16,500
4113B30 Computer Display Terminal

Workstation
Option 01 — Extended Communications ..
Option 4A — United Kingdom Keyboard .
Option 4C — Swedish Keyboard .........
Option 4F — Danish/Norwegian Keyboard .
Option 4K — Japanese (Katakana) Keyboard
Option 09 — Color Hard Copy I/F ....
Option 10 — Three-Port Peripheral Int: -
Option 12 — External Video Output ......cueues -
Option 13 — 11 x 11 Inch Graphic Tablet w/Pen .... +$2,950
Option 14 — 30 x 40 Inch Graphic Tablet w/Pen .... +$4,950
Option 21 — Display Memory Plane ... =

Option 28 — Adds 256 Kbytes of RAM
Option 29 — Adds 512 Kbytes of RAM ...
Option 32 — Table Module (4113830 only)
Option 42 — Single Flexible Disk and Disk
Controller
Option 43 — Dual Flexible Disk and Disk Controller . +$2,600
Option 45 — Mass Storage Interface .. -

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ........ccoeceveueee +$810

4691 Color Graphics Copier ............ . $12,950

Tektronix offers service training classes on the 41138 and
4113B30. For further training inf ti your local
Sales/Service Office or request a copy of the Customer
Service Training Catalog on the return card in the center of
this catalog.

See this color product in the reference section beginning on
page 9.

OEM terms available on this product.
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COMPUTER
DISPLAY TERMINALS
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4114B/4114B30

Computer Display Terminal

Direct View Storage Tube with Local Picture
Segments

2-D Transforms, Refresh Support and Fast
Redraw

Compatible with Tektronix 4010, 4100 and
4110 Series Terminals

memory to be redrawn or manipulated at any
time. Schematic components, symbols, titles, and
text can be defined as segments, then stored
and recalled easily. Local segments can be rotat-
ed, scaled or moved around the screen, with only
a simple command from the host or a local
program.

Refresh Support

Local generation of more than 1500 cm or ap-
proximately 3000 short vectors of flicker-free re-
fresh. Option 31 provides color enhanced (amber)
refresh for easy recognition of refresh
information.

41 14B30 Workstation

Computer display terminal operators can improve
their performance with the efficiency, conve-
nience and comfort of the 4114B30, modular
workstation.

The pedestal module contains the power supply
and circuit board cage, and also houses one or
two optional flexible disk drives for convenient
local storage. Supporting the display at eye level,
the table module can be installed on the left or
the right side of the pedestal. The keyboard for
the 4114B30 can be detached from the table
module for positioning in the lap, on the pedestal,
or underneath the display screen.

CHARACTERISTICS
DATA TRANSMISSION
Data Rate — 50 b/s to 19,200 b/s.
Data Type — 7-bit asynchronous serial ASCII, plus parity bit.
Block Mode — Option 01 Extended Communications.
C icati Interface — RS-232C.

The 4114B Computer Display Terminal Satis-
fies the Needs of Graphics Users for Faster,
More Versatile Throughput in High Density
Graphics Applications.

Its local intelligence and expandable memory can
significantly reduce the delays and costs associ-
ated with over-dependence on a host computer.
The 4114B has a resolution high enough for the
most complex engineering and scientific graph-
ics. The upgraded “B" Series provides for our new
Local Programmability capability. Earlier 4114 or
4114A terminals can easily be field upgraded to
4114B.

Direct local access to all 4114B features under
program control is provided by the addition of
either the 4100P01 or 4100P02 local programma-
bility products.

The 4114B is Compatible with Tektronix
4010, 4100 and 4110 Series Computer Dis-
play Terminals.

Using the modular device drivers and advanced
feature support of Tektronix PLOT 10 IGL (Inter-
active Graphics Library) makes updating existing
programs a simple process.

The 4114B supports local picture segments which
are a group of graphic primitives describing a
portion of a picture, retained as a unit in local
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DISPLAY
Medium — Direct view storage tube; 4096 x 4096 addressable
points; 4096 x 3120 displayable points; enhanced refresh; fast
redraw.
Dimensions — 368 mm x 277 mm (14.5 in x 10.9 in); 483 mm
(19 in) diagonal.
MEMORY
Standard — 56 kbytes ROM and 288 kbytes RAM (expand-
able to 800 k).
KEYBOARD
Normal Keyboard — 72 typewriter paired, upper and lower
case, programmable and auto repeating, (five lighted). User De-
finable Programmable Function.
User Definable Prog ble Function Keys — Eight.
Graphic Cursor Control — Thumbwheels.
Alpha Cursor Position — Key control.
Scrolling — Thumbwheels.
GRAPHICS MODE
Addressability — 4096 x 4096.
Line Types — Solid dashed, defocused.
Drawing Speed (Storage) — 134 m/s.
Drawing Speed (Refresh) — 537 m/s.

Graphic Ci d Sy — Tektronix PLOT 10 compatible.
ALPHANUMERIC MODE
Standard Displayable Ch Set — 94 characters (full
ASCII).
AC POWER

90 Vacto 132V ac, 11 A max or 180 V ac to 250 V ac, 5.5 A
max, 48 Hz to 62 Hz.

PHYSICAL CHARACTERISTICS (4114B)

Dil ions mm in
Width 597 235
Height 1290 51.0
Depth 813 32.0
Weight kg b
Net 107.5 237.0

PHYSICAL CHARACTERISTICS (4114B30)

Monitor Height — 425 mm (16.8 in).

Width: 584 mm (23.0 in).

Depth: 582 mm (22.9 in).
Pedestal Height — 743 mm to 762 mm (29 in to 30 in).

Width: 565 mm (22.3 in).

Depth: 851 mm (33.5 in).
Keyboard Height — 38 mm to 70 mm (1.5in to 2.8 in).

Width: 508 mm (20.0 in).

Depth: 229 mm (9.0 in).
Table Height — 673 mm to 692 mm (26.5 in to 27.2 in).

Width: 1219 mm (48.0 in).

Depth: 762 mm (30.0 in).
Total Weight — 165.9 kg (365.7 Ib).

INCLUDED ACCESSORIES 4114B/4114B30

8 ft power cord (161-0123-00); 21in pedestal to display
power cable (161-0145-00); 12 ft host port RS-232 cable
(012-0911-00); pkg of 8 re-legendable key caps (366-1882-00);
pkg of 6 function key overlays (334-3290-01); 4114B/4116B
operator's manual; 4114B/4116B host programmer’s manual;
4110B Series command reference; 4114B/4116B introduction
brochure.
All accessories for the 4114B30 are the same as those for
the 4114B, except for the following:
Display swivel/tiit base (016-0467-01); pedestal to display
power cable (161-0126-00); 4110B30 series desk configuration
service manual.

ORDERING INFORMATION
4114B Computer Display Terminal ... $17,900
4114B30 Computer Display Terminal
Workstation $19,400
Option 01 — Extended Communications ... +$950
Option 4A — United Kingdom Keyboard . +$120
Option 4C — Swedish Keyboard v +$120
Option 4E — APL Keyboard .. +$750

Option 4F — Danish/Norwegian Keyboard .. +$120
Option 4K — Japanese (Katakana) Keyboard . e +$120
Option 10 — Three - Port Peripheral Interface . +$1,200
Option 13 — 11 x 11 in Graphic Tablet w/Pen . +$2,950
Option 14 — 30 x 40 in Graphic Tablet w/Pen . +$4,950

Option 28 — Adds 256 Kbytes of RAM ........c.ccueuee. +$2,300
Option 29 — Adds 512 Kbytes of RAM .. +$4,600
Option 31 — Color Enhanced Refresh ... . +$1,000

Option 32 — Table Module (4114B30 only) . .. +$500
Option 41 — Ten-Slot Peripheral Bus Extender;

90-110 line voltage +$350
Option 42 — Single Flexible Disk and Disk

Controller +$1,700
Option 43 — Dual Flexible Disk and Disk Controller . +$2,600
Option 45 — Mass Storage Interface ..........ccoeueneene +$1,500

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41

N1 — Service Plan + 9 Months Service .. +$810
OPTIONAL ACCESSORIES
Ergonomic Chair — Order 016-0698-00 .. .. $600

Display Stand — Order 016-0717-00 .. $750
Tektronix offers service training classes on the 4114B and
4114B30. For further training inf i tact your local
Sales/Service Office or request a copy of the Customer
Service Training Catalog on the return card in the center of
this catalog.

See the color enhanced refresh option in the reference sec-
tion beginning on page 9.

OEM terms available on this product.
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COMPUTER DISPLAY
TERMINAL

4116B/4116B30

Computer Display Terminal

Ultra-High Resolution Capability

Local Picture Segments

2-D Transforms

Refresh Support and Fast Redraw

Compatible with the Tektronix 4010, 4100
and 4110 Series Terminals

The 4116B is a Computer Display Terminal
with High Resolution Capabilities

The 25 inch diagonal display is uniquely suited for
displaying highly complex graphics due to its
4096 x 3120 viewable resolution and finely etched
10 mil-wide vectors. By using a DVST (Direct View
Bistable Storage Tube) Display, lines are sharp,
continuous, stable and flicker-free, making it easy
to study the finer details of a map or design. The
thumbwheel controlled crosshair cursor also
makes it easy to interact precisely with the detail
displayed on this size CRT.

Local intelligence and expandable memory signif-
icantly reduce the delays and costs that result
from dependence on a host computer. The 41168
is compatible with the Tektronix 4010, 4100 and
4110 Series of Computer Display Terminals, as
well as with graphics software in the Tektronix
PLOT 10 IGL (Interactive Graphics Library).

Over 15,000 characters may be displayed simulta-
neously and may be formatted in 179 alphanu-
meric characters per line page (like a line printer),

or as two 85-character per line pages (like an
open book). Three other larger character formats
are standard with the 4116B, the largest of which
is suitable for group viewing.

Local Picture Segments

Using the 4116B's “local segments” capability, a
group of graphic primitives describing a portion or
segment of a picture may be retained as a unit in
local memory to be quickly redrawn or manipulat-
ed at any time

Definable Refresh Dialog Area

The dialog area lets the user define the size and
location of a scrollable dialog area—all in refresh.
This area can be redefined and repositioned at
any time, assuring that the host terminal data
traffic need never clutter the graphics workspace.

4116B30 workstation

The 4116B can be configured either as a pedestal
unit with detached low profile keyboard or in
separate display, processing, and keyboard mod-
ules for flexibility in configuring workstations
(4116B30).

CHARACTERISTICS

DATA TRANSMISSION
Data Rate — 19.2 kbaud.

Block Mode — Optional.
Communications Interface — RS-232C full or half duplex.

MEMORY
Standard — 288 k RAM.

DISPLAY
Medium — Direct view storage tube.
Size — 635 mm (25 in) diagonal.
KEYBOARD

Normal Keyboard — 72 typewriter paired upper and lower
case, programmable and autorepeating (five lighted).

User Definable Prog ble F Keys — Eight.

Terminal Control Keys — Four.
Graphic Cursor Control — Thumbwheel.
GRAPHICS MODE
Addressability — 4096 x 4096 points.
Resolution — 4096 x 3120.
Line Types — Solid, dashed, defocused.
G ic C: d Sy — PLOT 10 compatible.
Graphics Primitives — Vectors, user-defined text, etc.
Drawing Speed — Storage: 134 m/s; Refresh: 537 m/s.
ALPHANUMERIC MODE

Character Set — 94 (full ASCII). 128 displayable in “snoopy”
mode.

Character Format — Stroke.
AC POWER

Line Frequency — 48 Hz to 62 Hz, 180 V ac to 260V ac,
6.5 A max, or 48 Hz to 62 Hz, 90 V ac to 132 V ac 13 A max.

PHYSICAL CHARACTERISTICS

Di i 41168 4116830
mm in mm in
Width 698 275 698 275
Height 1400 55.0 1295 51.0
Depth 813 32.0 85 33.5
Weights kg Ib kg Ib
Net 130.6 288.0 185.0 407.0

INCLUDED ACCESSORIES 4116B/4116B30
8 ft power cord (161-0123-00); 21 in pedestal to display power
cable (161-0145-00); interconnect cable pedestal to display
(012-1058-00); 12 ft host port RS-232 cable (012-0911-00);
pkg of 6 function key overlays (334-3290-01); 4114B/41168B
operator's manual; 4114B/4116B host programmer’s manual;
4110 Series command reference manual; 4114B/4116B intro-
duction brochure.
All accessories for the 4116B30 are the same as those for
the 4116B, except for the following:
Display swivel base (016-0774-00); 10 ft pedestal to display
power cable (161-0126-00); 10 ft pedestal to display intercon-
nect cable (012-1058-00); 4110B30 Series desk configuration
service manual.

ORDERING INFORMATION
4116B Computer Display Terminal ... $22,400

4116B30 Computer Display Terminal
Workstation

Option 01 — Extended Communications ....
Option 4A — United Kingdom Keyboard ....
Option 4C — Swedish Keyboard

Option 4E — APL Keyboard
Option 4F — Danish/Norwegian Keyboard .
Option 4K — Japanese (Katakana) Keyboard -~
Option 10 — Three-Port Peripheral Interface .......... +$1,200
Option 13 — 11 x 11 in Graphic Tablet with Pen ....
Option 14 — 30 x 40 in Graphic Tablet with Pen ....
Option 28 — Additional 256 Kbytes of RAM ..
Option 29 — Additional 512 Kbytes of RAM ..
Option 32 — Table Module (4116830 only) ....
Option 41 — Ten-Slot Peripheral Bus Extender, 90-110 V

Line Voltage +$350
Option 42 — Single Flexible Disk and Disk

Controller +$1,700
Option 43 — Dual Flexible Disk and Disk Controller . +$2,600
Option 45 — Mass Storage INterface ... +$1,500

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ................ +$1,070

OPTIONAL ACCESSORIES
4114B/4116B Service Manual Vol |
4114B/4116B Service Manual Vol Il
Cal Fixture Loopback Connector — for Host-Port Test

(RS-232) Order 067-1043-00 $17
Cal Fixture Loop, Loopback Connector —
Order 067-1042-00 $13

Cal Fixture Extender Board — Order 067-1005-00 ..... $300
Cal Fixture Extender Cable — Order 067-1053-00 ...... $140
Media, Flexible Disk — Order 119-1376-01

All accessories for the 4116B30 are the same as those for
the 41168, except for the following:

Ergonomic Chair — Order 016-0698-00
Display Stand — Order 016-0717-00

. $600
.. $750

OEM terms available on this product.
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HARD DISK DRIVE
FLEXIBLE DISK DRIVE

TEK

PERIPHERALS

4925 pual Flexible Disk
4926 10 Megabyte Hard Disk

51a-Inch Half-Height Drives

650 Kbyte Formatted Capacity (4925)

Media Transportability From 4170 to 4110
Series Terminals (4925)

Configurable with 5'/a-Inch Winchester Hard
Disk (4925)

Easy Integration Through a Standard
Interface

Complements 4110 Series Terminals with
Local Programmability (4926)

5 1/a-inch Winchester Technology

10 Megabyte Formatted Capacity (4926)

The 4925 is a flexible disk drive that supports
compatibility between the 4170 Local Graphics
Processing Unit and the 4110 Series terminals by
providing a means of media interchangeability.
The 4925 enables the 4110 Series terminals to
accept files generated on the 5"sinch flexible
disks of the 4170.

The 4925 has dual half-height drives stacked on
top of each other to minimize space requirements
while providing as much capacity as possible.
The drives are the same as those that are
standard to the 4170. Dual half-height drives also
provide back-up to each other. In case of failure
of one drive, the other remains functional.

The 4926 is a 10 Mbyte hard disk drive that
provides mass storage for 4110 Series terminals
with local programmability. It gives users of 4110
Series terminals direct local access to large ca-
pacity mass storage, increasing applications flexi-
bility and efficiency. The 4926 may also be config-
ured with two optional flexible disks providing
even more storage or removable media for
backup.

Proven Winchester Technology

Sealed drive heads on the 4926 and media
improve reliability and environmental protection,
and reduce maintenance. Winchester technology
also allows high capacity that lowers the cost
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per Mbyte to the user and provides the level of
local data storage that interactive graphics re-
quires. Fast access time further improves overall
system effectiveness.

Configuration Flexibility

The disk drives in the 4925 may be configured
with other Tektronix 5's-inch storage devices
Since two-wide packaging is used across several
Tektronix products, these flexible disk drives can
be housed in the same cabinet as the 4926
10 Mbyte (Megabyte) hard disk. The resulting
configuration is the 4926 Option 25. It provides
packaging economies and built-in back-up media
for the hard disk so important files can be
removed.

The 4926 has 10 Mbytes formatted capacity, and
additional 10 Mbyte increments can be readily
added. Each 4926 cabinet can house two drives,
and the second drive requires no change in the
unit's power supply, controller, or interface
hardware.

The level of terminal operating system in use will
define the Ilimit to the number of drives
addressable.

Interfacing Uses a New Tektronix Standard

Directly connecting to the intelligent Mass Stor-
age Interface of the terminal makes interfacing
simple. The MSIB (Mass Storage Interface Bus) is
the Tektronix implementation of the popular SCSI
(Small Computer Systems Interface) specification
(described in ANSI X379.2/82.2). Since the bus
allows multiple mass storage devices, the 4925
can easily be added to a system. If another
device, such as the 4926, is already configured,
the 4925 uses the same interface with no addi-
tional cost. The MSIB allows seven controller
slots, so even more devices can be added as
application needs expand, subject to terminal
operating system limits on device addressability.

CHARACTERISTICS
The following characteristics apply to both the 4925 and 4926
unless otherwise noted.
Capacity
4925: Unformatted is 1 Mbyte (500 kbytes each). Formatted is
654 kbytes (327 kbytes each).
4926: Unformatted is 12.76 Mbytes. Formatted is
10.0 Mbytes.

Access Times
4925: Average is 93 ms. Track to Track is 6 ms.

4926: Average Access Time is 85 ms. Track-to-Track is 3 ms.
Recording Surfaces — Two/drive, double-sided (4925).
Recording Format — Double density, 5876 bits/in (4925).
Track Density — 48/in (4925).

Average Latency — 8.3 ms (4926).

Data Transfer Rate
4925: 100 kbytes/s max burst rate.

4926: 10.2 kbytes/s max burst rate.

Error Rates — Recoverable (soft): 1 in 109 bits. Nonrecover-
able (hard): 1 in 10'2 bits.

Interfacing — MSIB which is the Tektronix implementation of
the SCSI described in ANSI document X379.2/82.2.

AC POWER
Power Requirements — 100 V ac to 125V ac at 2 A;
180V ac to 240 V ac at 1 A; 50 to 60 Hz.

Power Consumption — 140 W max

PHYSICAL CHARACTERISTICS
Di i mm in
Width 368 145
Height 128 5.0
Depth 433 171
Weight kg Ib
Net 6.4 14.0

INCLUDED ACCESSORIES
Power cable (161-0066-00); 6.5 ft 2 meter MSIB cable (Mass
Storage Interface Bus) (012-0037-00); instruction manual.

ORDERING INFORMATION

4925 Dual 5'/a-Inch Flexible Disk Drive . $2,200
4926 10 Mbyte Hard Disk ......ccceeeersunns $4,200
Option 25 — (4926) Dual 54 in Flexible Disk;

also Field Installable (Kit Number 4926F25) ... +$1,600
Option 26 — (4926) Additional 10 Mbyte Hard Disk Drive;
also Field Installable (Kit Number 4926F26) ............. +$2,200
Option 49 — Rental Tag NC

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ... +$210

OPTIONAL ACCESSORIES
Remote Power Cable (BNC) — (4925 and 4926)
Order 012-0476-00 $23
Diskettes — Pkg of 10 Order 119-1583-01 ......ccccervunenes $55

OEM terms available on these products.
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CLUSTER
CONTROLLER

Tektronix 970

4970/4970P01/4970P02

Cluster Controller

IBM SNA/SDLC Compatibility

The 4970 Cluster Controller with 4970P01 or
4970P02 Software Provides 3270 Type Data
Communications

4970P02 Provides 3270 Full Screen
Emulation

4970 Key Features

Microprocessor Driven with Intel 8086

COMMUNICATIONS PARAMETERS
Method of Entry — Password-protected monitor port in back
panel.

P Volatility — Battery-maintained CMOS maintains

128 kbyte RAM Memory for Program Storage
and Buffers. Communications Parameters
Stored in Battery-Powered CMOS Memory.

All Electrical Components have Tektronix’
Reliability and Service--MTBF (Mean Time
Between Failures) is 7000 Hours.

The 4970 Cluster Controller and Companion
Software Allow Tektronix Graphics Terminal
Users to Access SNA, Multihost Environ-
ments

Communicating to the host like an IBM 3274 or
3276 Terminal Controller, the 4970 accepts asyn-
chronous data (at rates up to 19.2 kbps) from as
many as four Tek asynchronous ASCII terminals
and converges it to a single synchronous EBCDIC
data stream transmitted at data rates up to
9,600 bps. With 4970P02 software Tek terminals
can be used in 3270 full screen alphanumeric
applica-tions.

Increased Communications Efficiency

The 4970 reduces transmission line and port
costs, since the 4970 system allows Tek graphics
terminals to operate in a polled environment.
Higher data rates (up to 9,600 bps) improve
system response to the user.

Error Free Graphics

Network (SNA) error recovery is automatic, and
since SDLC provides error checking, data integri-
ty is assured at the link level.

Communication Between the 4970 and Con-
nected Terminals is Asynchronous ASCII,
with Either DC1/DC3 or DTR/CTS Flagging.

Power Up and Extended Self-Test Programs
Assure Positive Problem Determination.

The 4970 Cluster Controller and terminals are
installed and supported as though they were
3270 devices. Sysgen is the same for the 4970
and the SNA Physical Unit 2. There is no need for
teleprocessing software modifications.

CHARACTERISTICS
HOST INTERFACE
Mode — Synchronous.

Baud Rate — 300bps to 9.6 kbps through synchronous
modems or in direct connect mode using 4970 clock.

Code — EBCDIC.

Link Protocol — SDLC.

Network Compatibility — SNA Physical Unit (PU) type 2; the

4970 looks like an IBM 3274 or 3276 to the host.

Communication Media Supported — Leased line/dial-up.
TERMINAL SUPPORT

Mode — Asynchronous.

Baud Rate — Selectable: 300 bps, 1200 bps, 2400 bps,
4800 bps, 9600 bps and 19.2 kbps.

Code — ASCII.

Flagging — DC1/DC3 or CTS/DTR.
SELF-TEST CAPABILITY

Power-up — Self-test routine

User-Initiated — Extended self-test including DCE and DTE
loopback for fault isolation.

Stress Test — Maximum/minimum voltage.

DC 100 TAPE DRIVE
For protocol program loading and creating back-up tapes.

parameters through power-downs or outages.

User-Sel ble P: — Controller address (from C1
to C9), terminal baud rate, echo, flagging mode, end-of-mes-
sage (EOM) character, message size, controller S/N (for dial-up
connection).

FRONT PANEL INDICATORS
Port Status — One LED for each terminal.

Host Status — One LED each for: Carrier Detect (CD),
T-Data, R-Data, Error.

Ac Power — On/off.

AC POWER
Power Requirements — 130 W max.
Line Frequency — 48 Hz to 62 Hz.

Voltage Fuse — Low Range: 90 V ac to 125V ac, 2.5 A fast
blow fuse. High Range: 175 V ac to 250 V ac, 1.5 A fast blow
fuse.

PHYSICAL CHARACTERISTICS

Di i mm in
Width 406 16.0
Height 133 53
Depth 483 19.0
Weight ~ kg Ib
Net 8.6 19.0

INCLUDED ACCESSORIES
Power cord (161-0066-00); 12 ft RS-232 modem |/F cable
(012-0911-00); DTE loopback test adaptor (013-0211-00);
DCE loopback test adaptor (013-0212-00); instruction sheet;
user guide.

ORDERING INFORMATION
4970 Cluster CONtroller .......c.eeeeesseenss $5,100
4970P01 SNA/SDLC/3270 Controller
Software
4970P02 3270 Emulation SNA/SDLC
Controller SOftware .......cceceeeeeneeeenerennes $1,100

INTERNATIONAL POWER CORD AND 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 REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ... +$215

$750

OPTIONAL ACCESSORIES
Blank DC 100 Tape Cartridge —
Order 119-1350-00 $25
Service Manual
User Guide
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LOCAL
PROGRAMMABILITY

TE

Local Programmability
For 4110 Series

Stand-Alone Intelligence for 4110 Series
Terminals

Local Access to Graphics Manipulation
Capabilities

CP/M-86

Fortran-86

Local IGL

The 4110 Series Local Programmability gives
4110 Series terminals independence from the
host processor by equipping them with local
inteligence and processing power. Local Pro-
grammability supplies the elements needed to
locally develop and run programs; to access all
the graphic and alphanumeric features resident in
the 4110A or 4110B Series firmware; and to
control peripherals connected to the terminal

The package consists of a disk-based CP/M-86
operating system, FORTRAN-86 compiler or
ASM-86 macro assembler, utility programs and a
library of DTI (Direct Terminal Interface) subrou-
tines. Optionally, a local version of Tektronix'
PLOT 10 IGL (Interactive Graphics Library is also
available

112

Distributed Processing for Graphics
Applications

Local Programmability has the capability to run
entire programs locally. Since some applications
may require the computational capabilities or
data base management of a mainframe comput-
er, the terminal also can be used on a stand-alone
basis for the pre-and post-processing of graphics
information.

By promoting more efficient use of the host
system, Local Programmability cuts costly host-
connect and host CPU time. The host is freed to
do the processing for which it is best suited, while
terminal-based processing yields faster response
time and increased user productivity. Distributed
processing also frees the host to support more
terminals

Even if a host computer is unavailable, Local
Programmability enables the terminal to be used
as a stand-alone unit to run or develop programs
Many applications in mapping, CAD/CAM, data
analysis and graphing can be written and run
locally on a 4110B Series terminal without host
support

Local Access to Terminal-Resident Graphics
Functions

The DTl is a library of FORTRAN-callable subrou-
tines that correspond directly to each of the
terminal’'s functions. DTl affords a quick and
efficient path to the terminal's firmware while
occupying a minimum of memory (5 kbytes to
25 kbytes). Object code for the entire DTI library
requires only 60 kbytes of disk space, freeing
mass storage for other system and application
programs

The DTI enables the FORTRAN programmer to
exercise all 4110A or 4110B Series features by
calling the appropriate DTl subroutines. While
each 4110A or 4110B Series terminal provides
capabilities unique to its display type such as
color raster, monochrome raster or DVST, signifi-
cant graphics features common to all include
local picture segments and a scrollable dialog
area

Local IGL

A local version of Tektronix' PLOT 10 IGL is
available to 4110A or 4110B Series terminals via
Local Programmability. Existing host programs
that call IGL routines can be run locally on 4110A
or 4110B Series terminals. The user simply
downloads the program source file to the termi-
nal, compiles the program and links it with the
Local IGL

Local IGL also allows software designers to de-
velop application programs on a 4110A or 4110B
terminal, which can be run with other Tektronix
terminals (such as the 4010 or 4020 Series). After
an application is written on a 4110A or 4110B
Series terminal, it is uploaded to the host, com-
piled and linked to the host-resident IGL, which
contains the 4010/4020 terminal device drivers

Local IGL provides the flexibility to choose where
to run an application without modifying the appli-
cation program i.e. most efficiently on the host,
the terminal or a combination of the two

Based on SIGGRAPH's proposed core system of
computer graphics standards, Local IGL consists
of a Primary Command Set, which contains the
fundamental routines needed to do graphics.
Other modules include advanced features such
as Two-Dimensional Graphic Text Composition
and Emulation and Three-Dimensional Graphics
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LOCAL
PROGRAMMABILITY

PROGRAM EXECUTION

ASSEMBLED
(ASM86)
PROGRAM

PLOT 10
IGL

OPERATING SYSTEM:
CP/M-86

TERMINAL FIRMWARE

COMPILED FORTRAN
PROGRAM

PROGRAMMING
LANGUAGE

LIBRARIES

OPERATING
SYSTEM

TERMINAL

Relationship of Local Programmability Software

FORTRAN-86 Program Development
FORTRAN-86 is the best available local version of
FORTRAN, the most commonly used and popular
programming language for graphics. Programs
may also be developed using a standard assem-
bler (ASM-86) or a macro assembler (ASM-86).

FORTRAN-86 is a superset of the FORTRAN 77
subset defined by the ANSI (American National
Standards Institute). Most existing FORTRAN pro-
grams can be compiled and run under
FORTRAN-86 with little or no modification, thus
preserving the user's software investment.

FORTRAN-86 takes advantage of the 8087 nu-
meric co-processor, which performs floating point
operations. By complementing the terminal's
8086 CPU, the 8087 yields execution speeds
which exceed those of many minicomputers and
much faster than possible with the 8086 alone.

CP/M-86 For System Growth, Software
Compatibility

The industry-standard CP/M-86 operating system
gives the Local Programmability unit extreme lati-
tude in system growth and extreme breadth in
Tektronix and third-party software

CP/M-86 is designed for single-user, single-task
environments, but Tek's unique implementation of
CP/M-86 allows it to reside as a single-task sys-
tem within a multitasking environment, sharing the
8086 with standard terminal firmware functions
CP/M-86 allows the user to create and manipulate
files, manage disk storage, control peripherals
and execute programs. It also gives the user ac-
cess to a broad range of existent CP/M-86-based
software.

Standard CP/M-86 utilities are supplemented by
Tektronix-developed programs, including BATCH,
HOST and SPOOL. BATCH allows unattended ex-
ecution of complex sequences. HOST allows the
user to transmit a file from the terminal to the host
system (uploading) or receive data from the host
and write it to a file on the terminal (downloading).
SPOOL maximizes terminal operations by simulta-
neously allowing files to be sent to a host or pe-
ripheral while the terminal performs other
functions.

Series-Wide Compatibility

Local Programmability will run on all 4110A or
4110B Series terminals, the 4115B terminal, and
on earlier 4110 Series terminals that have been
field-upgraded to “A" version status. The recom-
mended system configuration includes a mini-
mum of 256 kbytes of RAM. The user can expand
local memory up to a total of 672 kbytes on the
4113A or 4113B, 800 kbytes on a 4114A or 4114B,
4116A or 4116B, or 41158 and up to 500 kbytes
on the 4112A or 4112B.

For program development the terminal needs two
functional disk drives. This functionality can be
provided by selecting either one flexible disk
drive with “M-Disk" capability (for 4112A or
4112B), two flexible disk drives; or one flexible
disk drive and one Winchester disk drive. Each
eight inch flexible disk provides up to 494 kbytes
of file storage. The Winchester drive contains a
nonremovable hard disk that is five to fourteen
inches in diameter and stores up to 10 Mbytes of
data

Optimization of Terminal-Resident Graphics
Capabilities

Local Programmability provides all the elements
necessary to fully develop and run programs on
4110A or 4110B Series terminals

PLOT 10 IGL offers a rich set of graphics tools,
while the DTI gives the user control of the termi-
nal's firmware. Local Programmability has been
specifically designed to fully optimize the graph-
ics capabilities of the 4110A or 4110B Series
Computer Display Terminals

CHARACTERISTICS

GENERAL INFORMATION
Memory Requirements — 256 kbytes.
Equipment Requirements — 4110A or 4110B Series comput-
er display terminal. Dual disk functionality provided by any of
the following: Dual Floppy Disk Drives, Floppy Disk and Win-
chester Drive, Dual Winchester Drives, Single Floppy Drive and
M-Drive Program. Program execution requires at least a single
disk drive and sufficient memory to run the program.

ORDERING INFORMATION
Note: Prices are approximate depending on
options.
4100P01 CP/M-86 w/DTI & FORTRAN;

S'L*R, QRO $1,000
4100P02 CP/M-86 Assemblers

S*L*R, QRO $1,000
4100P11 CP/M-86 FORTRAN (Intel
FORTRAN-86); S'L*R, QRO ....ccccvvruninne $500
4100P12 CP/M-86 Assemblers (Intel
FORTRAN-86), S*L*R, QRO ....cccceurruenes $500

A variety of offerings and options are available. Please contact
your nearest Tektronix sales office for complete information.

Tektronix offers user-training cl on Local Prog
ability. For further inf the C Training
Registrar at (503) 685-3808 or your nearest Tektronix sales
office.
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Automated Gate Array Layout .
MERLYN-G is a fully automated physical layout
system for personalizing gate arrays. It automati- GRAPHICAL
cally performs all of the layout functions such as EDITORS
cel/macro placement, routing, and wire path
optimization using sophisticated state-of-the-art ‘
algorithms. Additionally, MERLYN-G has graphical
editing facilties that allow the designer to
interactively modify the layout.
MERLYN-G provides a variety of benefits to the
gate array designer including:

* Rapid Turn-Around of Designs REPORTS MANUFACTURING
« Consistent Application of Design Rules DATA

» Support for new array styles and
technologies

« Strong technical support, maintenance,
and ongoing enhancements

Array Personalization Process

MERLYN-G uses a reference data base to store
individual cell/macro descriptions and the general
array specifications. The actual array personaliza-
tion information (i.e., circuit specification) is en-
tered as a free-format text file. The file can be
automatically generated from a commercially
available schematic capture system, or it can be
created manually with a text editor. The
MERLYN-G PREPROCESSOR combines the cir-
cuit specification with the relevant reference in-
formation to produce a machine-readable design
file which can be manipulated by MERLYN-G.

MERLYN-G calculates a suitable placement for
the cells used in the array, and then routes the
interconnection wiring. Multiphase placement and
routing strategies are used to produce the best
possible layout. After layout, MERLYN-G gener-
ates checkplots, descriptive reports, and data
files compatible with major manufacturing sys-
tems (e.g., CALMA, etc.).

Fully Automatic Placement and Routing

The MERLYN-G layout system is truly an automat-
ic system. As long as a design does not exceed
the autoroutable cell utilization limit (typically
70%-85% for an average array), no designer
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intervention in the layout process is required.
Available cell utilization can be increased to
greater than 90% when interactive editing tech-
niques are used (depending on the complexity of
the circuit).

Array Style and Technology Independance
MERLYN-G has a proven track record in laying
out the major array technologies (including
CMOS, ECL, I2L, STL, etc.) It supports almost any
array topology using any set of design rules.
Further, VR actively maintains active technical
liaison with the major array vendors to ensure that
MERLYN-G will continue to support the latest
technology.

Highly Transportable

The MERLYN-G system is a highly transportable
system written in ANSI standard FORTRAN 66.
Both object and source code (United States only)
licenses are available. The system is currently
installed and running on superminis (DEC/VAX,
HARRIS, PRIME) as well as mainframes (IBM,
NAS, Amdahl).

Expandable Capacity (100 to 10,000 Gates)

The MERLYN-G system has a modular
configurable architecture that allows the designer
to expand the capabilities of his system in step
with his needs and expanding computer power
This feature protects your investment in layout
tools by ensuring that they will always match the
task to be done and the available computing
power.

Automatic Connectivity and Design Rule
Verification

MERLYN-G has special facilities for verifying net
connectivity and testing for shorts or design rule
violations. They can be executed as part of the
automatic layout sequence or as part of the
interactive graphical editing procedures.

Extensive Support and User Training
MERLYN-G training is performed at the user's site
and includes formal classroom instruction, dem-
onstration exercises, and hands-on assistance
with the user's own design problems. Optional
sustaining technical support is available including
periodic system updates as well as access to
VR's customer support staff.

System Environment
The MERLYN-G system currently runs in a variety
of hardware and operating system environments.
The following specifications describe the required
operating environment.

COMPILER wsvisissasssisisssamamsramavesans FORTRAN 66
PHYSICAL MEMORY .........cccceuee. 2 Mb minimum
OPERATING SYSTEM . Virtual (4 to 12 Mb)

DISK CAPACITY scsssimssmmmsessnisss 140 Mb or more
CODE TRANSFER' ...cc.cusvusssasssnasss Magnetic Tape
GRAPHICS TERMINALS .........cccoovinne Tektronix
PLOTIERS ssossiscssss Versatek, Nicolet, Tektronix

Zeta, Gerber, etc.
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Specification Capture

The MERLYN-G circuit specification contains the cell/macro list and net list
of a given personalization. This information can be captured automatically
from a schematic capture system or logic simulator, or it can be generated
manually.
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Placement

MERLYN-G has a variety of tools to perform cell/macro placement and
placement improvement functions. There are initial placers, automatic
placement improvement tools, and interactive graphical placement editors.
MERLYN-G placers initially locate cells/macros on the array and then
rearrange their locations to enhance routing completion.

If you would like further information about the MERLYN-G gate array layout
system as it applies to your particular design needs, please call VR
Information systems (a wholly owned subsidiary of Tektronix, Inc.)

Routing

MERLYN-G has a variety of routing systems to accomodate various array
styles. The BASIC CHANNEL ROUTER is used to route simple row/column
style arrays. The ADVANCED CHANNEL ROUTER routes complex arrays
with intersecting channels. Also, there are special routing tools for particular-
ly difficult probems, including the MAZE ROUTER for barrier strewn
topologies and the RIPUP AND RETRY ROUTER for isolated nodes.

ISPLA nTROL

BACKERDD GR10 OFF
BACKEROUND GRID OM

DISPLAY

Interactive Editing

MERLYN-G has dynamic on-line layout editing facilities for both placement
and wiring. A GRAPHICAL PLACEMENT EDITOR allows the designer to
interactively modify placement, and A GRAPHICAL WIRE EDITOR allows the
designer to interactively modify wiring.

For further information about the MERLYN-G gate array layout system as it
applies to your particular design needs, please contact VR Information
systems (a wholly owned subsidiary of Tektronix, Inc.)

VR Information Systems, Inc.
5818 Balcones Drive

Austin, Texas 78731

Phone: (512) 458-8131

TLX: 910-874-2052
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GRAPHICS SOFTWARE

Tektronix has been setting graphics standards for
over a decade. Our new products reflect the
implementation of the evolving international stan-
dards and the concepts that underlie those
standards—software portability and device inde-
pendence. 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, 4020, 4110
and the new 4100 Series Computer Display Termi-
nals together with our plotters and color copiers.
It includes tools that perform basic graphic func-
tions, create sophisticated applications employ-
ing many graphics concepts and graph making
for report generation.

PLOT 10 consists of five software libraries, each
optimized for different graphics applications: Ter-
minal Control System, Interactive Graphics Li-
brary, Easy Graphing Il and the latest offerings,
PLOT 10 Graphical Kernel System and PLOT 10
Vector/Raster utility.

PLOT 10 Terminal Control System

TCS contains the basic building blocks for graph-
ics operations for all levels of sophistication on
Tektronix DVST terminals, the 4105 color terminal
and 4660 series plotters. This library of FORTRAN
IV subroutines allows system-independent graph-
ics programming. The experienced programmer
can work at the terminal level to develop new
applications or interface to existing programs. At
the same time, the more casual user can work
easily at the conceptual level to create quality
graphics.

PLOT 10 Interactive Graphics Library

PLOT 10 IGL is Tektronix version of the
SIGGRAPH Core package. IGL is a host and
device independent library of routines for graph-
ics and text interaction in two or three dimension-
al space. IGL is feature matched to the intelli-
gence and local processing power of 4100 series
terminals. Both local and host picture segment
processing is supported, offering upward and
downward application compatibility across
Tektronix terminal product lines.

PLOT 10 Easy Graphing Il

Easy Graphing Il has a straight-forward English
language command structure that offers the non-
programmer a wide range of graphing functions
in engineering and business environments. Pro-
grammers can also use the product to design
customized graphical displays for their unique
data handling requirements. Easy Graphing |l
features low-cost operation with high-quality
graphing for reports or group presentation.
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PLOT 10 Graphical Kernel System

PLOT 10 GKS is a full implementation of ISO and
ANSI's proposed international standard, the
Graphical Kernel System (GKS) Level 2B. To the
experienced graphics programmer, PLOT 10 GKS
is a natural evolution of tools that requires only an
orientation experience. To the new programmer, it
supplies all the tools needed to manipulate
graphic segments, software text fonts, standard
digitizing input functions and multiple windows
and viewports.

Implemented as a library of ANSI FORTRAN '77
graphics subroutines, PLOT 10 GKS is a develop-
ment tool an applications programmer can use to
create graphics programs without regard for op-
erating system or device specifics. PLOT 10 GKS
is a high level graphics application development
tool that describes graphics operations generally
while working in a recognized standard syntax (a
specified set of subroutine call names). This
improves programmer productivity while it pro-
vides source code portability. The standardized
calling conventions make it possible to transport
programs across a wide spectrum of computer
operating systems.

GKS incorporates the concept of multiple
workstations by supporting a Window/Viewport
on each workstation. Then each workstation (de-
fined as an active display or input device) can
have its own “bundle” of display attributes such
as linestyle, line color or character geometry, set
to take advantage of specific device characteris-
tics. The application program can dynamically
assign input and output devices without having to
reset display attributes.

PLOT 10 Vector/Raster Utility

PLOT 10 Vector/Raster Utility is a FORTRAN
software package designed to run on DEC VAX
VMS systems. This product provides the ability to
produce a picture utilizing the full 150 dpi resolu-
tion of the 4691 color copier.

The PLOT 10 VRU package may accept picture
files from non-PLOT 10 software packages via a
straight foreward disk file format. However, PLOT
10 IGL now has a device driver which will produce
a picture file tuned especially for the VRU pack-
age. Compose your images interactively with
PLOT 10 IGL on any Tektronix interactive graph-
ics terminal and print them in full color and high
resolution on a Tektronix 4691 color copier.

Peripheral Support for Device-Independent
Graphics

PLOT 10 products are packaged with device
drivers for graphics hardware products; applica-
tions can be written without concern for the
physical attributes of a device because the spe-
cifics reside in these device-dependent software
modules. Many non-Tektronix products are adver-
tising PLOT 10 compatibility; a special driver may
not even be needed. PLOT 10 GKS includes
drivers for Tektronix terminals, plotters and digitiz-
ing tablets. In addition, a device driver model and
its documentation are provided offering the pro-
fessional programmer a tool to develop drivers for
non-Tek devices. PLOT 10 IGL also includes a full
complement of device drivers to support the
entire 4100 line.

Software Portability

Portability has always been the ultimate goal of
the graphics standards efforts. Now it is not only
possible to transport applications to a variety of
host computers, but it is also possible to move
applications to workstations using local program-
mability. Implementations of PLOT 10 TCS (the
Terminal Control System that provides the basic
graphics building blocks) PLOT 10 IGL and Easy
Graphing Il (a graphing package based on En-
glish language commands) are available locally
on 4100 series units. Recently announced options
add advanced capabilities to the local version of
IGL including line smoothing and 3-D graphics
routines providing the power of mainframes com-
puter graphics with the benefits of local program-
mability. An important feature of local program-
mability means enhanced interactivity at local
processor speed rather than data communication
line rates.

Existing applications on the host can be
downloaded and run locally, thereby increasing
interactivity and saving storage costs.

Software Support

When you buy Tektronix software, you are also
investing in the people and services behind the
product. A Software Subscription Service (SSS)
provides current releases of Tek licensed soft-
ware products, updates to the documentation,
along with additional information on- applications
and enhancements. The Technical Assistance
Services (TAS) are designed to supplement your
own resources and to provide training as well as
short-term consulting during your software imple-
mentation. These combined programs help you
get maximum benefit from your Tektronix soft-
ware products.

Product overviews and specification data follows.
We invite you to ask your local Tektronix Sales
Engineer for a demonstration. Or, simply indicate
your interest on the enclosed reply card.
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PLOT 10

Graphics Software Library

PLOT 10 products provide tools for easy use of the graphic and alphanumer-
ic capabilities of Tektronix terminals including the 4100, 4110 and 4010 Series
terminals, 4006-1, 4025A and 4027A Color Display.

PLOT 10 is the world's leading commercial graphics library. Versatile, modu-
lar, and fully documented, it lets you start with only the code you need to do
your job, then expand with modules and utilities to develop more sophisticat-
ed or specialized applications. PLOT 10 builds to high-level, “cookbook” solu-
tions such as English-like commands for business applications and other
nonprogrammer environments.

DIFFERENCE SPECTRUM

Pue 70 g
A

PLOT 10 Includes the Following Packages

TCS (Terminal Control System)

A composite of FORTRAN IV subroutines, TCS contains the basic building
blocks for all graphic operations. Anything that can be displayed graphically
can be managed by TCS. Its proven uses range from simple business
graphs and forecast diagrams to contour maps of electron densities, interac-
tive design of electrical circuit boards, and complex architectural renderings.
Several sets of graphs and data can be displayed on-screen at once by
using the system’'s windowing functions, or graphs can be superimposed in
the same screen area. It permits modular as well as system independent
programming, and supports such basic graphic functions as windowing, clip-
ping and rotation for DVST terminals and 4660 Series plotters.

Plotter Utility Routines

These routines link your data base, terminal, TCS and Tektronix 4660 Series
plotters to enable easy, powerful command of multicolored graphs, charts,
maps and renderings. Digitizing is just as versatile by using the built-in
joystick.

Advanced Graphing Il Package
Versatile Terminal Control System software to graph your data using a pow-
erful set of FORTRAN IV subroutines. AG-ll combines simplicity of use with

highly flexible subroutines to let a programmer tailor the size, shape and for- i
mat of graphs, by specifying more than 40 graphic elements. AG-ll is as g
much a boon to the new user as to the expert. By using the system's built-in E
default determinations, you can supply as few as two subroutine calls to (o]
produce a full-screen graph properly scaled and annotated. . e e :
Easy Graphing Il : r | TTTTT1 E
A straight forward English language command structure that gives the non- 11 T 1 1 T 11 5{
programmer wide-ranging command of graphics in business and engineering { S S S S [
decision-making tasks. For those with programming experience, commands | T j ‘ I \ o
are provided to call user-written subroutines for customized graphical dis- IR T NN T T T T
plays or for unique data handling requirements. The standard PLOT 10 Easy = IS N IS N % i s O T
Graphing Il package offers support for up to six curves or shaded bar charts, . ~NORUT 'I \L $ NN | w
line graphs with special symbols and dashed lines, legends, titles, grids, hard b TR TN ]
copy, plotter control, and much more. -t TN IS N RIS e |
| o e i . T
Vector/Raster Utility -ttt T—L Jr e J -—%7’{ e
The PLOT 10 VRU (Vector/Raster Utility) (4000P50) is a FORTRAN software . VA VAL | |
package designed to run on VAX VMS systems. The package consists of a Som i i ome W owWe W e 4 W ws e s W T

Rasterizer program and an Output Spooler program.

Pictures can be generated by PLOT 10 IGL (Interactive Graphics Library),
PLOT 10 GKS (Graphical Kernel System) or any other program that produces
an input file compatible with the VRU. The VRU Users Manual includes infor-
mation on input file format requirements.

Since VRU is color oriented, even monochrome terminals can produce a high
resolution, full-color display on a 4691. Any IGL or GKS generated picture
(including panels, text and 3D) can be rasterized and displayed on a 4691.
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Zooming and Transformations

World Space Viewport
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CALL WINDOW
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Graphical Kernel System

The PLOT 10 Graphical Kernel System (4000P70) is a FORTRAN '77 imple-
mentation of GKS at level 2B. GKS is the first international standard for
computer graphics with language binding to FORTRAN '77. An application
written for one version of GKS will run on any other of the same or higher
level. GKS is device independent using device drivers to adapt to the dis-
play at hand. Colored lines, panels, multiple text fonts and graphic seg-
ments are included in PLOT 10 GKS. Each display surface, or workstation
to GKS, may have its own set of attribute bundles. A programmer will find
it easier to produce applications requiring interaction with separate win-
dows and viewports with the tools in GKS. A metafile concept is included
for storage and retrieval of drawings in a device independent manner. New
2-D applications will benefit from the strong engineering of this product,
designed to meet the specifications of the first international graphics
standard.

Interactive Graphics Library

IGL is a uniquely modular system of I/O, device drivers, primary commands
and advanced feature support that lets the user move at will among any
Tektronix display devices or technology. The structure of PLOT 10 Interac-
tive Graphics Library follows the concepts suggested in the
ACM/SIGGRAPH study on a core standard for computer graphics. Ad-
vanced options such as Line Smoothing, Color Panel Support, Graphics
Text Composer, Segments and 3-D graphics may be added. Device drivers
are included in PLOT 10 IGL for 4010, 4020, and 4100 Series terminals and
4660 Series plotters. A model device driver is also included for adaptation
to non-Tek displays.

Subsets of PLOT 10 IGL features may be generated from our standard
configurations to better match specific application requirements. Host com-
puter and display device independance attributes of PLOT 10 IGL make it
an excellent choice for 3-D graphics applications.

Local or Host

PLOT 10 GKS is available in ANSI FORTRAN '77 source form. PLOT 10
TCS, PLOT 10 Easy Graphing Il and PLOT 10 IGL are available in FORTRAN
source form for host mainframe computers or in object code form to run on
4100 Series terminals with CP/M-86.

ORDERING INFORMATION
Note: Prices are approximate depending on options.
“A” Series, Matching Software for DVST Terminals.

4010A01 — PLOT 10 Terminal Control Systi $1,900
4010A02 — PLOT 10 Advanced Graphing Il $2,200
4010A04 — PLOT 10 Preview Routines for CalComp PIOHErs .........cccesseimsesssessssssassnsass $550
4010A05 — PLOT 10 Character Generation System $250
4010A06 — PLOT 10 Graphic Tablet Utility Routines $220
4010A10 — PLOT 10 Terminal Control System, Implementation

for IBM with TSO $2,200
4010A14 — PLOT 10 Intelligent Graphics Enhancement ROUtINES ......ccceveseursesensnesenannee $385
4010A15 — PLOT 10 TCS/IGL Bridge $500
4662A01 — PLOT 10 Utility Routines $460
4663A01 — PLOT 10 Utility Routines $750

“B” Series, Office Machine Simplicity for Producing the Most Popular
Formats in Graphing.

4010B06 — PLOT 10 Easy Graphing Il $2,600
“C” Series, The Graphic Standard in Device Independence.

4010C01 — PLOT 10 Interactive Graphics Library $4,000-$17,000
4010C02 — PLOT 10 Preview Routines $1,000
“Color Rasterizing Software”

4000P50 — PLOT 10 Vector/Raster Utility $3,000
“International Standard”

4000P70 — PLOT 10 Graphical Kernel System $8,000

Tektronix offers user training classes on PLOT 10 IGL. For further information, contact the
Customer Training Registrar at (503) 685-3808, or your nearest Tektronix office.

PLOT 10 GKS classes begin June 1984.
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PLOT 50

Graphics Software Library

PLOT 50 software supports the 4050 Series Desktop Computers. The PLOT
50 software provides flexible, interactive programs that aid the user in sci-
entific, engineering and management applications through easy-to-use high
quality graphics.

Tektronix has developed an extensive library of software to assist users
with their multiple applications.

MicroPERT 2 - Project Management

This (tape or disk based) software package represents an innovative ap-
proach to understanding changes in complex projects. PERT and CPM
(Critical Path Method) techniques are employed as well as many options
for graphic reports, responsibility coding and resource utilization and
management

Project managers can obtain faster turn-around when making project
changes and graphically understanding the results of those changes.

Interactive Digitizing

This sophisticated software package is intended for users in “production”
digitizing environments. Users can quickly create and edit digitized files for
analysis and processing. The software is tablet menu driven with assisting
prompts on-screen to guide users through basic operations.

Users can quickly manipulate objects (points, polygons, lines, text, sym-
bols) and modify objects (insert, move, delete). Flexible routines exist for
users to attach a rich amount of attribute data to digitized objects. Symbol
creation, reference grids, user-defined object names and attributes, length,
area, and centroid calculations are but a few of the many features
available.

Picture Composition and Document Preparation

Picture Composition allows the user to create simple or complex illustra-
tions without being a programming expert. The Document Preparation Soft-
ware is a powerful text formatting package, especially useful for creating
and editing large, technical documents. Together, Picture Composition and
Document Preparation provide unusual power for creating technical docu-
ments, including composition and graphics.

Statistics

The Tektronix statistics library contains the very latest and the traditional
methods employed for Tests and Distributions, Analysis of Variance, Multi-
ple Regressions, and Nonlinear Estimations. This well-rounded portfolio in-
cludes a special user interface and exploratory graphs to aid in faster anal-
ysis and understanding. The Statistics Software in available in separate
volumes or at discount as a Library.

Technical Data Representation

To assist managers in creating presentation quality graphs, a number of
various software packages are available. Easy Graphing provides simple
methods of constructing line, pie, and bar charts. Presentation Aids assists
users in creating management style graphs directly on overhead projector
film (included with the software package).

At the heart of the software library is Tektronix graphics, more kinds of
interactive graphics and more meaningful graphics than any competitive
software on the market. Access to information is of little value if the keys to
understanding and communicating are not there, too. PLOT 50 supports
the unequalled graphics capability of the 4050 Series.

The displays are not only sharper — they're more complete, too, with fea-
tures like automatically labeled data points. Or the capability to easily trans-
form the same data into different kinds of graphs.

ORDERING INFORMATION

4050A01 Statistics Vol 1 (tape) $250
4050A02 Statistics Vol 2 (tape) $250
4050A03 Statistics Vol 3 (tape) $250
4050A04 Math Vol 1 $250
4050A05 Math Vol 2 $250
4050A06 Electrical Engr $250
4050A07 Graph Plot $250
4050A08 General Utilities $250
4050A09 Business Planning Analysis Vol 1 $800
4050A10 Statistics Vol 4 (tape) 7 $250
4050A 11 Business Planning Analysis Vol 2 (tape) $995
4050A12 Business Planning Analysis Vol 2 (disk) $995
4050A13 Statistics Library (tape) $750
4050A14 Math Library $400
4050A15 Scientific Library $1,000
4050A 16 Presentations Aids Vol 1 $900
4050A17 MicroPert 2 - Project Management (tape) $1,000
4050B01 Modeling and Reporting System $2,400
4050D01 Easy Graphing $310
4050002 Statistics: Tests & Distributions (disk) $300
4050003 Statistics: Analysis of Variance (disk) $300
4050D04 Statistics: Multiple Linear Repressions (disk) $300
4050D05 Statistics: Nonlinear Estimations (disk) $300
4054D06 Picture Composition $500
4052D07 Interactive Digitizing $400
4054D08 2-D Drafting (software only) $4,000
4052D10 Document Preparation $300
4050D11 MicroPert 2 - Project Management (disk) $1,000

4050D13 Statistics Library (disk) $900
4054D15 2-Drafting System $29,950
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PLOT 50 20 Drafting

PLOT 50 2-D Drafting is a state-of-the art automated drafting system
providing significant productivity gains in creating and maintaining engineer-
ing drawings. Two-Dimensional (2-D) Drafting is designed to comply with
current U.S. and International standards and takes advantage of the optional
Color Enhanced Dynamic Graphics to present the best in Desktop Drafting.

INTERACTIVITY IS KEY

Only Tektronix offers the 4054A Desktop Computer with a 19-inch high-
resolution screen and Color Enhanced Dynamic Graphics for easy viewing.
With dynamic graphics, the user can move text and symbols anywhere in
the drawing in realtime. 2-D Drafting prompts casual users and incorporates
many defaults to speed productivity for more frequent users. Concise, easy
to understand messages appear on-screen to prompt you and to display
selectable options within functions.

The Tektronix 4054A Desktop Computer has a proprietary display capability
to provide unmatched line resolution for creating quality drawings and is one
of the highest performance desktop computers available.

2-D Drafting is built around the dynamic graphics capability of the 4054A so
you can profit from both stored and refresh images. Messages, the cursor
and symbols are displayed as refresh images and the cursor, text and
symbols can be moved in realtime.

Users need not be skilled in computer programming to use the power of this

tablet menu and respond to simple prompts and questions relative to that
function.

2-D Drafting includes a rich feature set for a broad range of drawing tasks.
Your drawings can be in either English or Metric units and sizes. U.S. and
International standards, including ANSI Y-14, have been incorporated. A
user-definable snap-to Grid and Cursor is available. Five Dash Types are
available: solid, short dash, long dash, center line and phantom. You can
choose from up to eight Plotter Pens. Multiple methods of entering
geometry are included.

Following Autoload, the system displays a master menu listing five major
options: the Tutorial, Draft Mode, Plot Utilities, File Utilities, and End Session.

The Tutorial presents over 90 pages of information on the major functions in
the package and how to use them. Draft Mode is the major portion of the
software in which drawing creation and editing occur. The Plot Utilities
allow you to plot any portion of your drawing on Tektronix or other selected
plotters. The File Utilities provide general operations including renaming
files and archiving your work.

In addition to the Tutorial, Help functions have been incorporated directly
into the package, and the software is supported by extensive reference
materials in the 2-D Drafting User Manual.

Single-user and multi-user systems are available.

. ; . T -D Draftin
software package. The basic procedure is to select a function from the Order 4054D08 PLOT 50 2-D Drafting $4,000
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4006-1 Computer Display Terminal

Low Cost

Flicker-Free High Resolution

Graphic and Alphanumerics

The 4006-1 Computer Display Terminal makes
interactive, high-resolution flicker-free graphics af-
fordable to cost-conscious disciplines and de-
partments. Priced competitively with many alpha-
numeric (only) terminals, the 4006-1 makes
graphic capability practical for the stock room,
the classroom and the conference room as well
as for other graphic applications.

The 4006-1 connects readily to most mainframes,
thanks to its RS-232C interface. A screen capaci-
ty of 2590 alphanumeric characters, in addition to
its graphics capability, allows the 4006-1 to oper-
ate in association with existing alphanumeric ter-
minals to interpret statistical data and transform it
into meaningful charts, tables, graphs and
diagrams.

The 4006-1 is shipped with a Standard Data
Communication Interface conforming to EIA
RS-232C, asynchronous full duplex only. Op-
tion 01 is a full- or half-duplex interface.

PLOT 10 Software packages designed to be
used with the 4006-1 Computer Display Terminal
include: Terminal Control System, Advanced
Graphing Il, Easy Graphing, Interactive Graphics
Library, Preview Routines for CalComp Plotters,
Minicomputer Software, Character Generation
System, and the Interactive Graphing Package.

CHARACTERISTICS
DISPLAY
Medium — Direct view bistable storage CRT.

Dimensions — 190 mm x 142 mm (7.5 in x 5.6 in).
ALPHANUMERIC MODE

Format — 35 lines; 74 character/line; 2590 characters full
screen.

Character Set — 63 characters (TTY ANSI Code).
Character Generation — 5 x 7 dot matrix.
Cursor — 8 x 8 dot matrix.

GRAPHICS MODE

(VECTORS ONLY)
Vector Drawing Time — 3.6 ms + 0.2 ms.

Graphics Matrix — 1024 X x 1024 Y addressable points;
1024 X x 780 Y viewable points.

Baud Rate (Transmit and Receive) — 75 baud to 4800 baud.
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INCLUDED ACCESSORIES
User's Manual

ORDERING INFORMATION

4006-1 Computer Display Terminal ..... $3,900
Optiori 01 — Optional Data Communications Interface +$385

INTERNATIONAL POWER CORD AND PLUG OPTIONS
(4006-1 & 4012)
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
WARRANTY PLUS SERVICE PLAN—REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ...........ccceune +$385

OPTIONAL ACCESSORIES
Service Manual

Viewing Hood — Order 016-0346-00 ...
Pedestal Kit — Order 016-0364-00

4012 Computer Display Terminal

High Resolution, Flicker-Free Graphics

Plotters, Minicomputer Software, Character Gen-
eration System, APL Graphll, the Interactive
Graphing Package, Easy Graphing, and the new
IGL (Interactive Graphic Library)

Basic Data Communication Interface included
with the 4012 is EIA RS-232C compatible (full du-
plex only). The Optional Data Communication In-
terface (EIA RS-232A or C) includes convenient
switch-selectable functions, independent transmit
and receive baud rates, and full- and half-duplex
operation

CHARACTERISTICS
DISPLAY
Medium — Direct view bistable storage CRT.

Dimensions — 203 mm x 152 mm (8 in x 6 in).
ALPHANUMERIC MODE

Format — 74 characters/line; 35 lines/display; 2590
characters/display.

Alphanumeric Cursor — Pulsating 7 x 9 dot matrix.
Character Set — 94 characters (Full ASCII).
Ch Size — 85 x 105 mils.

Full Upper and Lower Case ASCII
Character Set

Conventional Bus Structure for Peripheral
Add-On

The 4012 Computer Display Terminal combines
the world's leading graphics with complete alpha-
numerics. Alphanumerics can tabulate computer
data, but graphics can amplify that data into us-
able, immediately meaningful information. High-
resolution graphic presentations and the full ASCII
alphanumerics, upper and lower case, are
available.

The flicker-free screen provides up to 1024 X x
780 Y displayed graphic points or as many as
2590 alphanumeric characters per display. The
TTY-style keyboard simplifies input while the
thumbwheel controlled crosshair cursor enhances
graphic interactivity. Using thumbwheel control,
the operator can direct the X-Y cursor to make
additions or deletions of data on the display
screen.

PLOT 10 Software packages designed to be
used with the 4012 Computer Display Terminal
include: Terminal Control System, Advanced
Graphing Il, Preview Routines for CalComp

Character Generation — 7 x 9 dot matrix (with MOS ROM.)
Character Generation Rate — 1,000 characters/s.

GRAPHIC MODE

(VECTORS ONLY)
Vector Drawing Time — 2.6 ms.
Graphic Matrix — 1024 X x 1024 Y addressable points;
1024 X x 780 Y viewable points.
Cursor — Thumbwheel controlled cross-hair Graphics Matrix;
3 X through 1023 X; 0 Y through 780 Y.

INCLUDED ACCESSORIES
Data Communications Interface RS-232 (021-0065-00); Data
Communications Interface Instruction Manual; Users Manual.

ORDERING INFORMATION

4012 Computer Display Terminal ........ $6,200
Option 01 — Optional Data Communications Interface +$525
Option 02 — DEC PDP-11 W/KL-115 Controller ....... +$525

Option 04 — Data General NOVA Interface ............... +$525
Option 06 — HP 2100-Series (HP 12531 Card)

Interface +$525
Option 16 — DEC PDP-11 W/DL-11 Controller ......... +$525
Option 30 — MiNIbUS EXIENTEN ......ccereerurrueranransussasanes +$135
Option 36 — Dual Interface Capability .......cccceeeueen +$1,120
WARRANTY PLUS SERVICE PLAN—REFER TO PAGE 41
N1 — Service Plan + 9 Months Service .........cceeveenne +$425

OEM terms are available on these products.
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4014-1 Computer Display Terminal

483 mm (19 in) Direct-View Storage Display

Selectable Formats in Alphanumeric and
Graphic Modes

High Resolution, Interactive Graphics
Capability

Plug-In Intelligence Options

The most effective way to display a large data
base is high resolution, big screen graphics. The
19-inch, flicker-free 4014-1 Computer Display Ter-
minal offers a multitude of capabilities for map-
ping, design, manufacturing, medicine, energy
exploration and many other diverse applications

The 4014-1 offers 4096 X x 3120 Y displayable
points with the standard Enhanced Graphics
Module. Its 12 million point capability is more
than sufficient to solve most complex mapping
and design tasks. Full 94-character ASCIl in-
cludes four program-selectable alphanumeric for-
mats that display up to 8512 characters at once

Firmware options provide up to 26 k of graphics
memory for local symbols, stroke-drawn charac-
ters, overlays, or background graphics, all of
which can be redisplayed on command from the
host or keyboard. Reduce data transmission as
you redraw portions of your graphics from local
memory. Circles and arcs are generated by a
single command. Add local scaling, rotation, and
clipping of graphics. Buffer communications be-
tween the host and keyboard. Reduce CPU con-
nect-time through local control of graphic tab-
lets, plotters, and tape and disk storage. A
variety of optional intelligence is available to help
you keep up with new methods in mapping, pro-
cess layout, financial graphing and much more.

Tektronix PLOT 10, a versatile modular software
product, provides a library of proven graphics
packages for all levels of users. PLOT 10 Soft-
ware includes: IGL (Interactive Graphics Library),
a system of I/O device drives, primary com-
mands and advanced feature support for device
independent applications: TCS (Terminal Control
System) for linking to existing applications,
PLOT 10 Easy Graphing Il for rapid generation
business or scientific graphs and much more

Interactive previewing on the 4014-1 can consid-
erably reduce time involvement in plotter trial-
and-error graphic development. As a cartogra-
pher's tool, for instance, the 4014-1 will draw
precise maps of cities states, and land forma-
tions, and isolate and enlarge those areas you
choose

CHARACTERISTICS
DISPLAY
Medium — Direct view bistable storage CRT
Dimensions — 483 mm (19 in) diagonal.
Display Area — 381 x 279 mm (15 x 11in)
ALPHANUMERIC MODE
Character Set — Full ASCII (94 printing characters)
Character Formats — Four, program-selectable
74 char/line by 35 lines;
81 char/line by 38 lines;

121 char/line by 58 lines;

133 char/line by 64 lines.
Alphanumeric Cursor — 7 x 9 dot pulsating.

KEYBOARD
Normal Keyboard — Typewriter paired upper and lower case
with auto repeating keys.
GRAPHICS MODE
Vector Drawing Time — 127 m/s (5,000 in/s).
Addressable Points — 4096 X x 4096 Y (12 bits)
Viewable Points — 4096 X x 3120 Y.
INTERACTIVE GRAPHIC MODE
Addressable Points — 3 X through 1024 X; 0Y through
780 Y
Crosshair Cursor — Thumbwheel controlled.
COMPUTER INTERFACES

Basic Data Communication Interface — EIA RS-232C com- 7))
patible, full duplex. al
AC POWER z

Line Voltage — 110 V ac or 220 V ac (high, med, low). =
Line Frequency — 48 Hz to 440 Hz. E
Power — 350 W. e
PHYSICAL CHARACTERISTICS O

Dimensions mm in E
Width 508 20.0 é
Height 1105 435 o
Depth 825 32.5 E
Weight kg b S
Net 68.0 150.0 %
o]

(3]

INCLUDED ACCESSORIES
Data Communications Interface (021-0065-00); Data Commu-
nications Interface-Instruction Manual; User's Manual.

ORDERING INFORMATION

4014-1 Computer Display Terminal ... $15,750
Option 01 — Optional Data Communications

Interface +8525
Option 02 — DEC PDP-11 w/KL-11 Teletype Control

Interface +$525
Option 04 — Data General NOVA Interface .. .. +$525

.. +$790

Option 05 — Peripheral Control Inerface
Option 06 — HP 2100 Series (HP 12531 Card)

Interface +$525
Option 16 — DEC PDP-11, -11/05 w/DL-11 Control

(M7800) Interface +$525
Option 17 — DEC PDP-8/E (M8650 Card)

Interface +$525
Option 23 — Correspondence Code Interface +2 k

Output Buffer +$1,325
Option 27 — Additional 32 k of Graphics Memory

(Option 40) +$200

.. +$640

Option 31 — Display Multiplexer .
+$1,120

Option 36 — Dual Interface Capability
Option 40 — Programmable Keyboard

(Req. Option 27) +$1,780

Option 41 — Expanded Symbol/Character

Package +$155

Option 48 — 220 V, 50 Hz NC
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41

N1 — Service Plan + 9 Months Service ... +$770

123

OEM terms available on this product.
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COMPUTER DISPLAY
TERMINAL

TEK

4016-1 Computer Display Terminal

636 mm (25 in) Direct View Storage Display

High-Resolution, Flicker-Free Graphics

Selectable Formats in Graphic and
Alphanumeric Modes

Plug-In Intelligence Options

The 4016-1 features a high-resolution,
25-inch display screen that allows designers of
electronic circuit boards, utility networks, auto-
motive components, schematic diagrams, street
maps or similar applications to work with fine de-
tail while maintaining the total picture
perspective.

Using a DVST (Direct View Storage Tube) dis-
play, 4016-1 graphic lines are sharp, stable and
flicker-free, simplifying the study of fine details.
Its 4096 X by 3120 Y viewable points and finely
etched 10-mil wide vectors are uniquely suited to
display highly complex graphics. Thumbwheel-
controlled crosshair cursor makes it easy to
interactively manipulate the display.

Over 15,000 Displayable Characters

Besides enabling display of more high density
graphic information than any other terminal avail-
able, the 4016-1 provides high density alphanu-
merics for applications from graphic labeling to
newspaper page layout. Over 15,000 characters
may be displayed simultaneously and may be
formatted as 179 alphanumeric characters per
line, like a line printer, or in two 85 character col-
umns, like an open book

Three other larger character formats are stan-
dard with the 4016-1, the largest of which is suit-
able for group viewing.

Complete Tektronix 4014-1 Compatibility
The 4016-1 is compatible with 4014-1 application
software, communication support, and other
Tektronix peripheral devices. The 4016-1 is sup-
ported by the family of PLOT 10 Software
products.
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Plug-in Intelligence

Using the modular 4010 bus structure, add-on
low-cost options include up to 26k of usable
graphics display memory, scaling, relative graph-
ics, clipping, circular arc generation, rotation by
one degree increments, user definable stroke
characters, programmable keyboard, GPIB inter-
facing to the intelligent 4924 Digital Cartridge
Tape Drive, 4907 File Manager, and 4662 and
4663 Interactive Digital Plotters, plus the 4953 or
4954 Graphics Tablet.

Commands also allow a user to digitize data with
distance, time, or gradient filtering; edit graphics
from a host computer, local 4907, 4924 storage
device or Option 40 programmable keys, and im-
plement off-line plotting by accessing data via lo-
cal storage devices.

Added Enhancements
The 4016-1 includes a convenient detachable
keyboard and detachable display.

Other standard enhancements include hardware
generated solid, dashed, and dotted lines; point
plotting with software controllable point sizes
and incremental “relative graphics” plotting

CHARACTERISTICS
DISPLAY
Medium — Direct view bistable storage CRT.
Written Image — Bright green on green background.
Dimensions — 636 mm (25 in) diagonal.
Display Area — 454 x 340 mm (18 x 13.5in).

ALPHANUMERIC MODE
Character Set — Full ASCII (94 printing characters).
4 Ch F
74 char/line by 35 lines;
81 char/line by 38 lines;
133 char/line by 64 lines;
179 char/line by 86 lines.
Optional Character Formats
74 char/line by 35 lines;
81 char/line by 38 lines;
121 char/line by 58 lines;
133 char/line by 64 lines.

Alphanumeric Cursor — 7 x 9 dot pulsating.
KEYBOARD

Normal Keyboard — Typewriter paired upper and lower case
with auto repeating keys.

Py P

GRAPHICS MODE
Drawing Time/R Vector D
(8,000 in/s).
Addressable Points — 4096 X x 4096 Y (12 bits).
Viewable Points — 4096 X x 3120 Y.
Vector Formats — Five (straight, dotted and dashed lines).
INTERACTIVE GRAPHIC MODE

Addressable Points — 0 X through 1023 X; 0Y through
780 Y.
Crosshair Cursor — Thumbwheel controlled.

COMPUTER INTERFACES
Basic Data Communications Interface — EIA RS-232C com-
patible, full duplex.

ing Time — 200 m/s

AC POWER
Line Voltage — 110 V ac or 220 V ac (high, med, low).

Line Frequency — 48 Hz to 66 Hz.
Power — 450 W.
PHYSICAL CHARACTERISTICS

Dimensions mm in
Width 680 27.0
Height 1278 50.7
Depth 756 30.0
Weight kg Ib
Net 113.0 250.0

INCLUDED ACCESSORIES
Data Communications Interface (021-0065-00); wheel kit
(040-0714-00); Data Communications Interface instruction
manual; user's manual.

ORDERING INFORMATION
4016-1 Computer Display Terminal ... $20,500
Option 01 — Optional Data Communications Interface +$525
Option 02 — DEC PDP-11 w/KL-11 Control Interface . +$525

Option 04 — Data General NOVA Interface ... .. +$525
Option 05 — Peripheral Control Interface .. +8790
Option 06 — HP 2100 Series (HP 1231 Card)

Interface +8525
Option 16 — DEC PDP-11, -11/05 Control

(M7800) Interface +$525

Option 17 — DEC PDP 8/E (M8650 Card) Interface .. +$525

Option 23 — Corres Code Interface + 2 k

Output Buffer

Option 27 — Additional 32 k of Graphics Memory

(Option 40)

Option 31 — Display Multiplexer ..

Option 32 — 4014 Character Set .........enecmmenssnmnsienes NC

Option 35 — Dual Interface Capability ....

Option 40 — Programmable Keyboard

(Reg. Option 27) +$1,780

Option 41 — Expanded Symbol/Character Package . +$155
INTERNATIONAL POWER CORD AND 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
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41

N1 — Service Plan + 9 Months Service ........cccceu.. +$1,030

+$1,325

OPTIONAL ACCESSORIES
Remote Display Cable Kit — Order 020-0413-00 ........ $600
Service Manual
Calibration Graticule (25 in) — Order 067-0877-00 ..... $650
Logic Extender Card — Order 067-0653-00 ................ $750
Extender, 72 Pin — Order 067-0664-00 .... s
Blank Vector Board — Order 018-0065-01

I/F Cable for Opt 01
Deluxe RS-232 I/F (16 ft) — Order 012-0716-00 ........... $90
I/F Cable for Opt 01
Deluxe RS-232 I/F (50 ft) — Order 012-0717-00 ......... $160

I/F Cable for Opt 02
TTY Port I/F (16 ft) — Order 012-0293-00 .....

I/F Cable for Opt 02

TTY Port I/F (50 ft) — Order 012-0294-00 ......cccceureuene $260
I/F Cable for Opt 16
TTY Port I/F (16 ft) — Order 012-0429-00 ......ccceurvuecne $100
I/F Cable for Opt 16
TTY Port I/F (50 ft) — Order 012-0429-01 ......cceeevereene $295

Display Multiplexer Cable (20 ft) —
Order 012-0662-03
(For 018-0067-02 Display Mux Card, Opt 31).

$150

OEM terms available on this product.
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4025A Computer Display Terminal and
4027A color Graphics Terminal

From Alphanumerics to Color Graphics

Forms Ruling Option Available

PLOT 10 Compatible

ASCII Character Set and Finger Tip Editing

Fully Supported Color Capability (4027A)

Dynamic Displays Easily Created

The 4025A and 4027A provide a marriage of al-
phanumerics and graphics. You can create and
store multiple graphs in memory, create multiple
graphs per page, and scroll graphics along with
alphanumeric information. The 4025A is mono-
chrome, the 4027A adds full color. Colors, select-
ed with the Lightness, Saturation and Hue con-
trols, are chosen from a 64 color palette with up
to eight colors simultaneously displayed.

Forms mode and ruling can duplicate essentially
any form. Visual attributes include 4025A en-
hanced, blinking, inverted and underlined fields
and 4027A color enhancements. Logical
attributes include protected fields, alphanumeric
unprotected or numeric only

Local capabilities of the 4027A include colored
vectors, characters, symbols, and polygon fill
with a second color to border the polygon. User
may select up to 120 different patterns or color
combinations. These firmware initiated capabili-
ties make minimal demands on host computer
communications

The PLOT 10 Easy Graphing Software package
lets you interactively create bar charts with multi-
ple shadings, histograms, log plots, pie charts
and period axes, all with a wide variety of label-
ing options. The 4027A uses color-enchanced
PLOT-10 to construct line graphs with special
symbols and dashed lines, legends, titles, and
grids, and up to six curves or colored bar charts

For ease of data entry and editing, the display
screen can be divided into two separate display
areas, each with independent scrolling. Use the
monitor area to communicate with the host and
the workspace area for the form or graphic dis-
play. Hard copy output is standard

The keyboard is a standard office typewriter

configuration. Predefined editing keys simplify in
sertion, deletion and input of lines and charac

ters. User-definable function keys, plus nearly all
other keys on the keyboard, can be redefined to
generate a command or character string at the
touch of a finger

A 16k display memory is standard expandable
to 32 k, allowing buffering and scrolling of many
pages. Graphic capability of 32 k memory is add-
ed to the 4025A with Option 26. The 4027A
comes standard with 48 k graphics, and in-
creases to 192 k with Option 29

Graphic input capability, standard with the
4027A and optional with the 4025A, consists of a
key controlled graphic crosshair cursor. Coordi-
nates are reported back to the host; the color of
the designated coordinate being reported by the
4027A.

The RGB and video signal output allows connec-
tion of the 4027A to external video displays for
group viewing and presentations.

CHARACTERISTICS (4025A)
The following characteristics are common to the 4025A and the
4027A, except those noted under the 4027A

DATA TRANSMISSION
Data Rate — 9600 baud.
Communications Interface — RS-232C, full duplex standard
(Option 01 for half and full duplex).
DISPLAY
Medium — Raster scan, 525 standard with 480 displayed and
640 addressable points.
Type — Dot Matrix (each character position has 14 rows of
8 dots each)
Resolution — 26 to 28 addressable points/cm.
Line Types — Dashed, points, solid, PLOT 10 compatible
CRT Refresh Rate — Dot and Frame: 30/s. Field: 60/s.
Memory — Display: 16 kbytes standard. Graphic: 32 kbytes
(optional)
Dimensions — (7 x 9 inch), 12 inch diagonal
Cursor Types — Alphanumerics: Wide underscore. Graphic:
Full screen crosshair (optional)
KEYBOARD
Normal Keyboard — 86 typewriter (4 lighted).
Programmable Keys — 81.
Cursor Position — Key control.
Scrolling — Key control.
Numeric Pad — Key control.
Terminal Functions — Key control
ALPHANUMERIC MODE
Standard Displayable Character Set — 128 (full ASCII); op-
tional character sets available.
Character/Line — 80.
Line/Display (Rows) — 34
Characters Full Screen — 2,720.
User-Definable Character Sets — Up to 31 fonts.
AC POWER
Ranges — 90 V ac to 136 V ac, 3 A maximum.
Power Consumption — 48 Hz to 63 Hz, 295 W maximum at
125V ac.

CHARACTERISTICS (4027A)
The following characteristics are unique to the 4027A, other
characteristics are common with the 4025A

DISPLAY
Medium — Shadow mask.
Memory — Display: 16 kbytes standard. Graphic: 48 kbytes
standard, or 192 kbytes (optional).
Dimensions — 191 mm x 254 mm (7.5 x 10 inch), 13 inch
diagonal.
Cursor Types — Graphic: Full screen crosshair standard.
Colors — 64 palette, eight displayable at once, 120 user-defin-
able patterns
Line Types — Dashed, points, solid (one of eight colors with),
PLOT 10 compatible.
AC POWER

Ranges — 90 V ac to 132 V ac, 6 A maximum.
Power Consumption — 48 Hz to 63 Hz, 550 W maximum at
125V ac.

PHYSICAL CHARACTERISTICS

4025A 4027A

Dimensions mm in mm in
Width 445 17.5 584 23.0
Height 317 125 482 19.0
Depth 540 212 584 23.0
Weight kg Ib kg Ib
Net 27.2 60.0 453 100.0
I ded and optional ries labl

ORDERING INFORMATION
4025A Computer Display Terminal ..... $5,900

4027A Color Graphics Terminal .
Option 01 — Half/Full Duplex Interface
Option 02 — Current Loop Interface ...
Option 03 — RS-232C Peripheral Interface*!
Option 04 — GPIB Peripheral Interface*!
Option 4A — United Kingdom Keyboard
Option 4B — French Keyboard .....
Option 4C — Swedish Keyboard ..
Option 22 — 32 Kbytes of Display Memory ..
Option 26 — Graphics and 32 Kbytes
of Graphics Memory (4025A only)
Option 29 — 192 Kbytes of Graphics
(4027A only)
Option 31 — Character Set Expansion and ROMs .... +$450
Option 36 — Peripheral ROM
Option 38 — Keyboard Graphic Input Interface*? ...... +$400
INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 — Universal Euro, 220 V/16 A, 50 Hz
Option A2 — UK 240 V13 A, 50 Hz
Option A3 — Australian 240 V/10 A, 50 Hz
Option A4 — North American 240 V/15 A, 60 Hz
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service

(4025A only)

lemory

+$260

*! Requires Option 36.

“2 4025A only — requires Option 26.

Tektronix offers service training classes on the 4025A and
4027A. For further training information, contact your local
Sales/Service Office or request a copy of the Customer
Service Training Catalog on the return card in the center of
this catalog.
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OEM terms available on these products.

4
<
Z
=
o
w
-
3
o
2]
(=]
o
w
-
p=— |
o
=
Q
o




§
2]
m
9
1723
o
5
=<
=
2
9
w

TE STORAGE
DISPLAY MONITORS

614/616/618

Storage Display Monitors

High Resolution Graphics

Combined Stored and Write Thru Mode

19 and 25 Inch Diagonal CRT

The 614, 616, and 618 are high performance ana-
log input bistable storage display monitors. This
family of displays is capable of displaying alpha-
numerics and high resolution, high density graph-
ics at a low cost. In the storage mode, graphic
lines are sharp, stable, and flicker-free making it
easy for the user to study the finer details of a
design. The write-thru mode (a technique by
which refreshed data appears on the screen at
the same time as stored graphics), allows in-
creased viewability, selective erase, interactivity,
and dynamic motion with the same high resolu-
tion. Write-thru color is green on the 616 and
618; and yellow-orange on the 614. This permits
rapid differentiation of working and stored
information

APPLICATIONS

The 614/616/618 family is well suited as a high-
speed interactive graphics attachment to the
IBM 3277 Model 2 Display Station, enhancing the
capabilities of the overall system. The graphics
attachment and software (RPQ7H0284 and
P09013 from IBM) allows the display monitor to
add a wide range of graphics capabillities to the
station. A dual display station is thus configured
with the IBM monitor displaying the alphanumeric
data and the Tektronix storage monitor display-
ing graphics information and special symbols
The 614, 616 and 618 are versatile displays and
can be used in other environments which can
benefit from productivity improvements offered
by advanced storage display monitors with re-
fresh capabilities
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618

61 4/616/61 8 Operations

All display functions are completely programma-
ble and designed to interface to standard TTL
level logic. The X and Y deflection amplifiers have
differential analog inputs. A CRT antiburn circuit
is provided to help protect against burning the
CRT phosphor in the event that the beam is mov-
ing too slowly across the CRT with the Z-axis
turned on or the X and Y deflection fails. If there is
no screen activity for approximately two minutes,
the screen brightness will be reduced to prolong
CRT life. After thirty minutes of inactivity, the
screen is automatically erased

CHARACTERISTICS
The following characteristics are the same for the 614, 616,
and 618 unless otherwise noted.

DISPLAY

CRT Type — Direct view storage
Dimensions — 614/618: 48 cm (19 in) diagonal. 616: 63 cm
(25 in) diagonal
Display Area — 614/618: 26.7 x 35.6cm (10.5in x 14in).
616: 49.0 x 36.2cm (19.3in x 14.25in)
Stored Writing Speed — 614/618: 150 m/s. 616: 200 m/s.
Refresh Writing Speed — 500 m/s. 616: 1500 m/s
Write-Thru Contrast Ratio — >4:1
Max Z-Axis Repetition Rate — 614/618: 1 MHz. 616: 2 MHz.
Stored Luminance — 614: N/A. 618: 7 cd/m? (5fi). 616:
13.7 cd/m? (>4 fl)
Resolution — Center Screen: 15.7 lines/cm (40 lines/inch)
Screen Edges: 13.8 lines/cm (35 lines/inch)
Positional Accuracy — 614/618
+2.5% of long axis
Stored Dot Writing Time — 614/618: <5 us. 616: <2 us
Settling Time (Non linear operation; =1 cm deflection) —
614: 3 us +4 us/cm to within 1 spot diameter
616: 1 us +2 us/cm to within 1 spot diameter
618: 5 us +5 us/cm to within 1 spot diameter

Erase Time — 614/618: 1.5s +20%. 616: 1.0s +12%

+1.25% of long axis. 616:

POWER
Line Voltage — 614/618: 100V ac, 120V ac, 220V ac,
240V ac +10%. 616: 90 V ac to 132V ac and 190 V ac to
250 V ac (selectable).
Line Frequency — 48 Hz to 66 Hz. 616: 48 Hz to 440 Hz.
Power at 115V ac, 60 Hz — 614/618: 220 W max. 616:
350 W max.

PHYSICAL CHARACTERISTICS

Dimensions 614 616 618
mm in mm in mm in
Width 584 23.0 | 686 27.0 |572 225
Height 426 426 | 591 23.3 |533 21.0
Depth 582 22.9 | 565 22.2 | 647 25.5
Weights kg Ib kg Ib kg Ib
Net 46.0 | 100.0 | 68.0 [ 150.0 | 46.0| 100.0
Shipping 55.0 | 120.0 | 86.0 [ 190.0 | 55.0 | 120.0

INCLUDED ACCESSORIES
Power cord (161-0066-00); instruction manual.

ORDERING INFORMATION

614 Storage Display Monitor ............ $13,790
616 Storage Display Monitor ............ $14,375
618 Storage Display Monitor ............ $11,945

Option 30 — Interconnecting Cable (to Allow Attachment to
IBM 3277 Model 2) +$155
Option 38 — Blue Glass Filter (616 Only) ....ccccceereruereasanene NC

INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option A1 — Universal Euro 220 V/16 A, 50 Hz
Option A2 — UK 240 V/13 A, 50 Hz (N/A on 614)

Option A3 — Australian 240 V/10 A, 60 Hz (N/A on 614)
Option A4 — North American 240 V/15 A, 60 Hz (N/A on 614)
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41
N1 — (614/618) Service Plan + 9 Months Service .... +$600
N1 — (616) Service Plan + 9 Months Service ........... +$855

OEM terms available on this product.
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DESKTOP
COMPUTERS

TEK

4051 Desktop Computer

GPIB

IEEE-488

The 4051 is designed to support other products
that comply with IEEE Standard 488-1978

Powerful, Easy-to-Use Desktop Computing
with Extended BASIC

High Resolution Graphics and
Alphanumerics

Desktop computing for a whole spectrum of
problem solving, data analysis, and decision mak-
ing applications. The 4051 is stand-alone comput-
ing power that is approachable, affordable, and
able to grow as your applications grow. It in-
cludes integrated computing peripherals, and a
GPIB interface.

Friendly Graphics

Commands like Draw and Rotate built into the
4051 give you full graphics flexibility while working
in your units, not machine or raster units

The magnetic cartridge tape drive is built into the
4051 hardware and language. File management
commands like Find, Old, Read, and Write, re-
trieve or store programs and data. A comfortable
typewriter keyboard is integrated into the system
with a 36-character buffer that eliminates lost
entries

Extended BASIC language provides both power
for the sophisticated programmer and simplicity
for the beginner. Input and output can be as
simple at Input or Print or can have FORTRAN:-like
power with Print, Delete and Image commands

Data Communications Interface (Option 01) per-
mits data exchange with a host computer. Op-
tion 01 also enables the 4051 to emulate a termi-
nal with direct host-to-terminal data transfer
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Terminal modes provide local intelligence and
direct data transfer between the built-in cartridge
tape drive and host computer.

The GPIB is built-in and easy to program with the
4051 BASIC I/O commands. As the industry's
choice for connecting instrumentation it is our
choice for the 4051 and its many available
peripherals.

ROM Packs
A variety of Read Only Memory (ROM) Packs are
available to perform utility functions. The Editor
ROM allows general editing of data files (includ-
ing BASIC, FORTRAN or COBOL programs). The
Signal Processing ROM's provide common func-
tions such as integration, minimum/maximum
functions and FFT. The GPIB Enhancement ROM
improves the 4050 Series as an instrument con-
troller. The 4051R12 substantially increases the
graphics capabilities of the 4051.
CHARACTERISTICS
DATA TRANSMISSION
Data Communications Interface (Option 01) — Full or half
duplex
Data Type — Asynchronous.
Data Rate — Up to 2400 baud
Printer Interface (Option 10) — EIA RS-232 and RS-244A
compatible up to 2400 baud.
GPIB Conformance — |IEEE Standard 488-1978 (byte serial,
bit parallel).
DISPLAY
CRT Type — Direct view storage.
Graphic Resolution — 1024 x 780 displayable points.
Dimensions — 192 mm x 162 mm (7.5 x 5.5 in).
Character Set — Full ASCII upper/lower case. (Also includes
Scandinavian, German, Central European, Spanish, special
graphic symbols.)
Character Format — 72 character/line, 35 lines.
KEYBOARD
Normal Keyboard — 128 upper and lower case (full ASCIl)
with auto repeat.

User Definable Function Keys — Ten-shiftable to 20. Keys for
single-step program execution, auto numbering, rewinding
tape, autoload/execute first program.

Calculator Key Pad — Five math functions.
Numeric Keys — Ten.

CENTRAL PROCESSING UNIT
Type — LSI 8-bit microprocessor.

Standard Memory Workspace — 16 kbytes (32 k with
Option 22).

Programming Language — BASIC with extensions.

Dynamic Range — +10-308 to + 10308,

Numeric Accuracy — 14 decimal digits (12 displayed).
TAPE DRIVE

Cartridge — Magnetic.

Type — 300A, 300XL, and 600A Certified Data Cartridges
from Tektronix.

Rewind Speed — 90 ips.

Search/Read Speed — 30 ips.

Structure — 256 bytes w/header.
AC POWER

Voltage Ranges (+10%) — 100 V ac, 110 V ac, 120 V ac; or
200 V ac, 220 V ac, 240 V ac.

Line Frequency — 48 Hz to 66 Hz.
Power — 200 W max.

PHYSICAL CHARACTERISTICS
Dil i mm in
Width 465 18.3
Height 345 13.6
Depth 826 32.5
Weight kg Ib
Net 295 65.0

Operating Temperature — +10°C to +40°C.

INCLUDED ACCESSORIES

System software tape (020-0160-04); system software back-
up tape (020-0161-04); power cord (161-0066-00);pkg of 10
blank user definable key overlays (334-2630-02); 4050 series
graphic system operator's manual; 4050 series graphic system
reference manual; introduction to programming in basic man-
ual; introduction to graphic programming in basic manual.
Note: A full line of optional accessories are available.

ORDERING INFORMATION
4051 Desktop Computer ......cceceeun waiades $4,995
Option 01 — Data Communications Interface =
Option 10 — Printer Interface .......c.o.
Option 22 — 32 Kbytes Total Memory ...

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ..........cvueee. +$685

ROM PACKS FOR THE 4051
4051R06 Editor ROM Pack
4051R07 Signal Processing ROM Pack #1
4051R08 Signal Processing ROM Pack #2 ....
4051R10 Advanced File Manager ROM Pack
(for 4909)
4051R12 Graphics Enhancement ROM Pack ..
4051R14 GPIB Enhancement ROM Pack ...

Tektronix offers users training classes on the 4050 Series
Desktop Computers. For further information, contact the
Customer Training Registrar at (503) 685-3808 or your
nearest Tektronix Sales Office.

OEM terms are available on this product.
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DESKTOP
COMPUTER

|r_GEE!1838 4052A Desktop Computer

The 4052A is designed to support other products
that comply with IEEE Standard 488-1978

Fast Processing

High Level BASIC

Extended Memory File Manager (Option)

The 4052A Desktop Computer provides compu-
tation and communications for a whole spectrum
of problem solving, data analysis, and decision
making applications. It offers high performance
stand-alone computing power, flexible data com-
munications, and easy-to-learn, extended BASIC.
These features, combined with high resolution
graphics, make the 4052A an excellent choice
for scientific and statistical research, forecasting,
data acquisition, and analysis.

For rapid calculation, the 4052A has a fast pro-
cessor with microcode floating point. Fast pro-
cessing coupled with simultaneous display of
text and graphics meets the needs of most ap-
plication requirements

A magnetic cartridge tape drive is built-in, allow-
ing both ASCIlI and binary programs or data to
be easily stored and retrieved using simple file
management commands in BASIC

An optional extended memory file manager al-
lows very high speed access to an additional
256 k or 512 k memory. The file manager permits
heavily used programs and data files to be read,
updated, and written very quickly.

New extended BASIC provides the simplicity de-
sired by the beginner and the flexibility and pow-
er required by the experienced programmer.
Device independent keywords such as Input and
Print make programming input and output opera-
tions easy. Fast matrix functions such as multi-
ply, inverse, transpose, identity and determinants
are built into BASIC.
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Friendly Graphics

Commands like Move, Draw and Rotate in BASIC
allow graphic displays to be created on the
4052A using user defined units, not machine or
raster units.

ROM Packs

A variety of Read Only Memory (ROM) Packs are
available to perform utility functions. The Editor
ROM allows general editing of data files (includ-
ing BASIC, FORTRAN or COBOL programs). The
Signal Processing ROM's provide common func-
tions such as integration, minimum/maximum
functions and FFT. The GPIB Enhancement ROM
improves the 4050 Series as an instrument con-
troller. The 4052R12 substantially increases the
graphics capabilities of the 4052A.

CHARACTERISTICS
DATA TRANSMISSION
Data Type — Asynchronous.
Data Rate — Up to 9600 baud.
Data Communications Interface (Option 01) — Full or half
duplex.
Printer Interface (Option 10) — EIA RS-232 or RS-244A
compatible.
GPIB Conformance — IEEE Standard 488-1978 (byte serial,
bit parallel).
DISPLAY
CRT Type — Direct view storage.
Dimensions — 192 mm x 141 mm (7.5in x 5.5in) 282 mm
(11 in) diagonal.
Graphic Resolution — 1024 x 780 viewable points; 1024 x
1024 addressable points.
Character Set — Full ASCII (German, Swedish, Danish/Nor-
wegian, British, Spanish, Graphic and Business font selectable
under program control).
Character Format — 72 character/line, 35 lines.

KEYBOARD
Normal Keyboard — 128 ASCII, upper/lower case (full ASCII)
with auto repeat.
User Definable Function Keys — Ten-shiftable to 20. Keys for
single-step program execution auto-numbering, rewinding
tape, autoload/execute first program.
Calculator Key Pad — Five math functions.
Numeric Keys — Ten.

CENTRAL PROCESSING UNIT
Type — LS|, bipolar, 16 bit.
Standard Memory Workspace — 32 kbytes total (64 k with
Option 24).
Programming Language — High level BASIC with extensions
Dynamic Range — + 10308 to + 10308,

‘Numeric Accuracy — 14 decimal digits (12 displayed).

TAPE DRIVE
Cartridge — Magnetic.
Type — 300A, 300XL, and 600A Certified Data Cartridge from
Tektronix. 300 k, 450 k, or 600 kbytes.
Rewind Speed — 90 ips.
Search/Read Speed — 30 ips.
Structure — 256 bytes w/header.

AC POWER
Voltage Ranges (+10%) — 100V ac, 110 V ac, 120 V ac or
200 V ac, 220 V ac, 240 V ac.
Line Frequency — 48 Hz to 66 Hz.
Power — 300 W maximum

PHYSICAL CHARACTERISTICS

Di i mm in
Width 465 18.3
Height 345 136
Depth 826 325
Weight kg Ib
Net 30.8 68.0

Operating Temperature — + 10°C to +40°C.

INCLUDED ACCESSORIES
System software tape (020-0160-04); system software back-
up tape (020-0161-04); power cord (161-0066-00); pkg of 10
blank user definable key overlays (334-2630-02); basic and
GPIB enhancements reference; 4050 series graphic system
operator's manual; 4050 series graphic system reference man-
ual; introduction to programming in basic manual; introduction
to graphic programming in basic manual; firmware instructions
version 5.1/1.3 manual; reference guide to 4050 series basic.
Note: A full line of op | ies are

ORDERING INFORMATION

4052A Desktop Computer ......cceeseees $9,900
Option 01 — Data Communications Interface . . +$600
Option 02 — Four Slot ROM Backpack .. +$400

Option 03 — Four Slot Data Communications
Interface
Option 10 — RS-232 Printer Interface ..
Option 24 — 64 Kbytes Total Memory ..
Option 27 — 256 Kbytes Extended Memory

+$900
.. +$550
.. +$290

File Manager +$2,400
Option 28 — 512 Kbytes Extended Memory
File Manager +$3,200

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ..........ccoceenen +$770

ROM PACKS FOR THE 4052A/4054A

4052R06 Editor ROM Pack $495
4052R07 Signal Processing ROM Pack #1 .. ... $250
4052R08 Signal Processing ROM Pack #2 .. ... $495

4052R09 Real-Time Clock ROM Pack .....cccueeeucrcassnnnnes $495
4052R10 Advanced File Manager ROM Pack (for 4909) $400
4052R11 Character and Symbol ROM Pack . $495
4052R12 Graphics Enhancement ROM Pack $495
4052R14 GPIB Enhancement ROM Pack .. $495

Tektronix offers user training classes on the 4050 Series
desktop computer. For further information, contact the Cus-
tomer Training Registrar at (503) 685-3808 or your nearest
Tektronix Sales Office.
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OEM terms available on this product.
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DESKTOP
COMPUTER

TEK

PIB
4054 A pesktop Computer

The 4054A is designed to support other products
that comply with IEEE Standard 488-1978

19 Inch, High Resolution Display

Dynamic Graphics (Option 30)

Extended Memory File Manager (Option)

Color Enhanced Graphics (Option 31)

Unequalled graphics and powerful, fast computa-
tions, the 4054A is the only integrated desktop
computer that combines easy-to-learn, extended
BASIC with the unique features of a large-screen,
high resolution display. For rapid calculation, the
4054A has a fast processor with microcoded
floating point.

The 4054A has a long list of proven peripheral
products. GPIB (General Purpose Interface Bus)
and RS-232C interfacing coupled with easy-to-
program BASIC I/O commands allow consider-
able versatility in designing your own system.

An optional extended memory file manager al-
lows very high speed access to an additional
256 k or 512 k memory. The file manager permits
heavily used programs and data files to be read,
updated and written very quickly.

The 4054A features software compatibility with
the rest of the 4050 Series of desktop computers.
Programs developed on the 4051 and 4052A will
operate on the 4054A, giving its users access to a
wealth of PLOT 50 Software, already written and
debugged, thus reducing program development
costs often associated with new systems

The Dynamic Graphics (Option 30) adds in-
creased interactivity to the graphics of the 4054A
and brings the user closer to the solution by
providing the graphic power to work directly with
the graphic elements of the design problem
Complicated displays can be constructed quickly
and easily with movable user-defined objects.

130

Superior Graphic and Alphanumeric Display
With 4096 X and 3120Y resolution (12 million
displayable points,) the 4054A has all the graph-
ics capability you will need for even the most
complex display. With stroke-generated charac-
ters programmable in four sizes and eight fonts,
the 4054A has the tools to alphanumerically dress
up your output to suit any professional require-
ment. The large screen permits previewing of 132
column line printer output

For your graphing needs there are 36 distinct dot-
dash patterns, selectable under program control,
providing for maximum effect of represented
data. For interaction the 4054A has a thumbwheel
driven, true crosshair cursor. All of these features
are implemented using the extended BASIC of
the 4054A.

New powerful extended BASIC provides the sim-
plicity desired for the beginner together with the
flexibility and power required by the experienced
programmer. Device independent keywords
make program and data input/output operations
easy. Fast, built-in BASIC functions such as SINE,
LOG, SQR, etc., plus a complete set of matrix
functions provide powerful computation at your
fingertips

CHARACTERISTICS
DATA TRANSMISSION

Data Communications Interface (Option 01) — Full or half
duplex.
Data Type — Asynchronous.
Data Rate — Up to 9600 baud.
Printer Interface (Option 10) — EIA RS-232 or RS-244 Com-
patible up to 9600 baud.
GPIB Conformance — |IEEE Standard 488-1978, (byte serial,
bit parallel).

DISPLAY
CRT Type — Direct view storage.
Graphic Resolution — 4096 x 3120 viewable points;
4096 x 4096 addressable points.
Dimensions — 385 mm x 282 mm (15in x 11in); 482 mm
(19 in) diagonal.
Visibility — Flicker-free.
Alphanumeric — Up to 132 character/line, 64 lines, four sizes.
Special fonts — Selectable under program control-Swedish,
German, British, Spanish, Danish/Norwegian, Graphic and
Business.
Graphics — Vector drawing time — 15 k cm/s.
Addressable Resolution — 4096 X x 3120 Y Dot-dashed vec-
tors, programmable in 36 visibly distinct patterns.

KEYBOARD
Normal Keyboard — 128 characters (full ASCIl) upper and
lower case with auto repeat.
User Definable Function Keys — Ten-shiftable to 20.
Numeric Function Keys — Ten.
Line/Character Editor Keys — Five.
Cursor Position Control — Thumbwheels.
Cursor Type — Cross-hair

CENTRAL PROCESSING UNIT
Processor — LS| bipolar 16 bit.
Memory Workspace — 32 kbytes or 64 k with Option 24.
Dynamic Range — +10-308 to + 10308,
Numeric Accuracy — 14 decimal digits (12 displayed).
Programming Language — High level BASIC with extensions.

TAPE DRIVE
Cartridge — Magnetic.
Type — 300A, 300XL, and 600A Certified Data Cartridges
from Tektronix. 300 k, 450 k, or 600 kbytes.
Rewind Speed — 90 ips.
Search/Read Speed — 30 ips.
Structure — 256 bytes w/header.

AC POWER
Voltage Ranges — 100 V ac, 110 V ac, 120 V ac or 220 V ac,
240V ac.
Line Frequency — 48 Hz to 66 Hz.
Power — 360 W maximum.

PHYSICAL CHARACTERISTICS

Dimensions mm in
Width 674 26.3
Height 513 20.0
Depth 840 327
Weight kg Ib
Net 65.8 145.0

Operating Temperature Range — +10°C to +40°C

INCLUDED ACCESSORIES
System software tape (020-0160-04); system software back-
up tape (020-0161-04); power cord (161-0066-00); pkg of 10
blank user definable key overlays (334-2630-02); basic and
GPIB enhancements reference; 4050 series graphic system
operator's manual; 4050 series graphic system reference man-
ual; introduction to programming in basic manual; introduction
to graphic programming in basic manual; firmware instructions
version 5.1/1.3 manual; reference guide to 4050 series basic.
Note: a full line of optional ries are

ORDERING INFORMATION

4054A Desktop Computer .......ccceuee.
Option 01 — Data Communication Interface .
Option 02 — Four Slot ROM Backpack
Option 03 — Data Communications Interface,

$12,950

Four Slot +$900
Option 10 — RS-232 Printer Interface .........ccwmenes +$550
Option 24 — 64 Kbytes Total MemOry ........ceveuenes +$290
Option 27 — 256 Kbytes Extended Memory

File Manager +$2,400
Option 28 — 512 Kbytes Extended Memory

File Manager +$3,200
Option 30 — Dynamic GraphiCs ........cosesussasessessansan +$1,995

Option 31 — Color Enhanced Dynamic Graphics .... +$1,995

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service .......cueune. +$1,155

ROM PACKS FOR THE 4052A/4054A

4052R06 Editor ROM Pack $495
4052R07 Signal Processing ROM Pack #1 .. ... $250
4052R08 Signal Processing ROM Pack #2 .. .. $495

4052R09 Real-Time Clock ROM Pack .......cusmemsasssesns $495
4052R10 Advanced File Manager ROM Pack (for 4909) $400
4052R11 Character and Symbol ROM Pack . .. $495
4052R12 Graphics Enhancement ROM Pack $495
4052R14 GPIB Enhancement ROM Pack .. $495

Tektronix offers user training classes in the 4050 Series
Desktop computers. For further information, contact the
C Training Regi at (503) 685-3808 or your near-
est Tektronix Sales Office.

OEM terms available on this product.
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FILE MANAGER
TAPE DRIVE

4907 Option 31

4907 File Manager

4050 Series Compatible

Built-In ROMs

The 4907 File Manager is a direct-access, flexible-
disk device with a double density read/write fea-
ture. Its advanced multiple-level, file-by-name sys-
tem includes a directory that maintains the user
files, passwords and available space. Several
drives may be connected to the 4907 for addition-
al storage capacity.

Built-in ROMs and special 4050 Series ROM
Packs contain the 4907 operating system soft-
ware. No 4050 Series memory is required to sup-
port the operating system. The 4907 can also be
used with some of the 4010 Series of graphic
terminals.

CHARACTERISTICS
User-Available Storage Per Disk — 630 kbytes.

Tracks Per Disk — 77 max.
Sectors Per Track — 32.
Bytes Per Sector — 256.
Rotational Speed — 360 rpm.
Average Access Time — 340 ms.
Transfer Time — 4.2 ms/sector.

AC POWER
Line Voltage — 100 V ac to 240 V ac.
Line Frequency — 50 Hz to 60 Hz.
Power — 200 W at 120 V ac, 60 Hz max.

PHYSICAL CHARACTERISTICS

ORDERING INFORMATION

4907 File Manager ......ccoceerensssensanienns $1,600
Option 30 — Two Disk Drives Total ... ... $1,400
Option 31 — Three Disk Drives Total .. ... $2,400
Option 40 — 4052/4052A or 4054/4054A Compatible ..... NC

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service .........cccuees $385

4924 Tape Drive

GPIB IEEE-488 Compatible

Easy-to-Use Data Storage/Retrieval

The 4924 Digital Cartridge Tape Drive provides
reliable, easy-to-use data storage and retrieval for
the Tek 4050 Series Desktop Computers. Up to
15 tape drives can be mutiplexed to a 4050 acting
as a controller on the GPIB. A single 4924 drive
allows concurrent handling of merge operations,
and input/output transactions.

CHARACTERISTICS
Cartridge Type — 300A, 300XL, 600A Certified Data Car-
tridges from Tektronix.

Usable Tape Length — 300 ft, 450 ft, 600 ft.
S C ity — Up to 600 kbytes.

Characters/Record — 128/256 eight-bit bytes.
Recording Density — 1600 bpi.

Data Format — 8-bit binary or 8-bit ASCII.

of Data Tracks — Two.

Dimensions mm in

Width 520 20.3

Height 195 77

Depth 640 25.7 R
Weight kg Ib

Net 275 60.0

INCLUDED ACCESSORIES
4051 File Manager ROM Pack (020-0279-00); power cord
(161-0066-00); 6.5 ft 2 meter double shielded GPIB |/F cable
(012-0630-03); box of 10 cleaning pads (006-2398-00); 0 to 9
label set (334-3340-00); installation guide; operator's manual;
pocket reference card.

Recording Format — NRZ two-track, self-clocking.
Read/Write Speed — 762 mm/s (30 ips).

Skip Forward/Reverse — 762 mm/s (30 ips).

Fast Forward/Rewind — 2.286 m/s (90 ips).

4924

System Error Rate — One in 107 or less.

Start Time Read/Write — 25 ms.

Start Time Fast Forward/Rewind — 75 ms.
AC POWER

Line Voltage Range — 100 V ac to 240 V ac (jumper
selectable).

Line Frequency — 50 Hz to 60 Hz.
Power — 62 W at 115V ac.

PHYSICAL CHARACTERISTICS ‘.".l)

Dimensions mm in é
w

Width 220 8.7 E
Height 152 6.0 T
Depth 438 17.2 E
Weight kg Ib w
Net 7.7 17.0 g
INCLUDED ACCESSORIES e

Power cord (161-0066-00); 6.5ft 2 meter GPIB I/F Cable W%

(012-0630-01); operator's manual, operator’'s card; tape
cartridge.

ORDERING INFORMATION
4924 Digital Cartridge Tape Drive ....... $2,990

INTERNATIONAL POWER CORD AND 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

WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41

N1 — Service Plan + 9 Months Service ... ... +$260
OPTIONAL ACCESSORIES

300A Certified Data Cartridge — From Tektronix

(box of 5, 300 ft ea). Order 119-0680-01 ......cccceevceueavanne $120

300XL Certified Data Cartridge — From Tektronix.

Order 119-1439-00 $35

600A Certified Data Cartridge — From Tektronix.

Order 119-1463-00 $45

GPIB I/F Cable — 3 meter (9.75 ft) (4924).

Order 012-0630-01 $75

GPIB I/F Cable — 4 meter (13 ft) (4927)

Order 012-0630-02 $115

Service Manual

OEM Terms available on these products.
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GPIB EXTENDER

MULTI-USER FILE SYSTEM

PERIPHERALS

[
M

=

Multi-User File Management System
The 4909 complies with IEEE Standard 488-1978

Shared Access up to 10 Users

Public and Private File Workspaces for Op-
erational Flexibility/File Protection

32 or 96 Mbyte Drive Capacity

Expandable up to 8 Drives (768 Mbytes)

Indexed and Dynamically Allocated Files

Variable Length Records

Time of Day Clock with Battery Backup

The 4909 Multi-User File Management System is a high perfor-
mance mass storage system based on a controller that pro-
vides advanced file management between up to ten desktop
computers and large capacity hard-disk drives. Flexible file
management and a multiple level library structure provides mul-
tiple file access levels, indexed (keyed) file support, directly ad-
dressable bytes within records, expandable records and files,
and enhanced data storage and retrieval. Permitting host inter-
facing flexibility, plug-in options include additional disk drives
for expanded capacity.

Mass Storage Expandability

The 4909 offers 32 Mbytes of data storage capacity as stan-
dard. Optionally, 96 Mbytes of storage capacity are available.
Each drive comes with a 16 Mbyte removable disk cartridge
allowing data transportability and fast backup. For increased
capacity, additional disk drives can be added by acquiring the
4909AC Auxiliary Cabinet. This cabinet will hold one or two
additional disk drives of either 32 or 96 Mbyte capacity. Inter-
connection with the 4909 is by a plug-in disk interface that can
support two hard disk drives. A maximum of four disk interface
plug-ins can be used on the 4909, supplying a maximum of 768
Mbytes of online mass storage capacity.

File Security

Several levels of file security are provided by the 4909. The
removable disk cartridge allows large collections of files to be
completely removed from the 4909 and placed in a physically
secure place. For archival storage, the removable cartridge is
highly effective.

Multi-User Access

The cost effectiveness and contribution to productivity of a
mass storage system is enhanced when two or more users are
allowed to share information simultaneously. The 4909 allows
the sharing and updating of files by up to ten users. Private file
access is permitted after users supply a User-ID and pass-
word. Access is permitted to a private file workspace if the user
entry matches a predefined User-ID list maintained by the
4909.
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Indexed Files
For users requiring faster, more flexible access to record infor-
mation stored in files, the 4909 provides indexed or keyed files.

Each record can be stored and retrieved on the basis of an
alphanumeric key. The key used might be an employee's name
or a product reference number. With indexed files, information
can be better organized, and quickly retrieved.

Variable Length Records

Variable length records are supported by the 4909 to provide
additional flexibility in creating and updating files. This allows
records to change in accordance with user requirements.

ROM Pack Operation

Access to the 4909 from the 4050 Series of desktop comput-
ers will be via GPIB interfacing used in conjunction with a ROM
pack to provide file management operation. ROM packs for the
4050 Series include the 4051R10 for use with the 4051, and
the 4052R 10 for use with the 4052/4052A or 4054/4054A.

GPIB Extender

A plug-in GPIB extender provides a cost-effective way to con-
nect to remotely located, 4050 Series desktop computers or
any |EEE Standard 488 compatible instruments, allowing com-
munication over distances of up to 500 m (1650 ft).

CHARACTERISTICS
Capacity Per Drive — 32 Mbytes or 96 Mbytes (16
removable).
Disk Data Transfer Rate*' — 1.2 Mbytes/s.
GPIB Data Transfer Rate*' — 240 kbytes/s max burst.
Average Access Time — 30 ms.
Average Latency Time — 8.33 ms.
Recoverable Error Rate — Two in 1070 bits.
Number of Tracks/Inch — 384.
*1 Actual transfer rates are application and computer

dependent.
AC POWER

Line Voltage and Frequencies — 120 V ac at 60 Hz,
240 V ac at 50 Hz, 100 V ac at 50 Hz or 60 Hz.
Power — 1150 W max at 120 V ac, 60 Hz.

PHYSICAL CHARACTERISTICS

Dimensions Weight
Width Height Depth Net
mm 565 760 850 kg 137
in 222 30.0 335 Ib 302.0

INCLUDED ACCESSORIES
13 ft 4 meter GPIB interface cable (012-0630-04); 16 Mbyte
cartridge disk (119-1462-00); system operator's manual; 4909
site preparation sheet; instruction manual.

&Elg 4932 GPIB Extender

The 4932 is designed to support other products
that comply with IEEE Standard 488-1978.

Up to 500 m GPIB Extension

User Transparent Operation

4909 Plug-in Option

The 4932 is a general purpose interface bus extender that pro-
vides a cost-effective way to interconnect IEEE Standard 488
compatible instruments, and allows GPIB communication over
distances of up to 500 meters (1650 feet). The 4932 extends
the range of standard length GPIB cables by using a 75 2 RG
6/U coaxial “link" cable and operates transparently to the user.
Two versions of this Tektronix product are available: the 4932,
a self-powered unit, and the 4909F02 Plug-in Interface. The
4932 converts parallel GPIB data to serial form, appending var-
ious control signals and then transmitting the data to the re-
mote end over the coaxial “link" cable. The 4909F02 was pri-
marily designed for use with the Tektronix 4909 Multi-User File
Management System. It plugs directly into the system bus and
provides a coaxial “link" cable connector for use with a remote
4932. At the remote end, a 4932 GPIB Extender converts the
data back to a parallel, GPIB compatible format.

CHARACTERISTICS

PERFORMANCE CHARACTERISTICS
Data Transfer Rates — Distance up to 300 m: 20 kbyte/s.
Distance 300 to 500 m: 5 kbyte/s. SRQ Propagation Delay
(300 m): 23 us max.
AC POWER (4932 ONLY)

Line Voltage Ranges — 100 V ac, 120 V ac at 0.2 A;
220V ac, 240 V ac at 0.1 A.
Line Frequency Range — 48 Hz to 400 Hz.

PHYSICAL CHARACTERISTICS

4932 4909F02
Dimensions mm in mm in
Width 238 9.4 31 1.2
Height 89 35 259 10.2
Depth 285 11.3 409 16.1
Weight ~ kg Ib kg Ib
Net 27 6.3 0.9 2.0

INCLUDED ACCESSORIES
Instruction Manual

ORDERING INFORMATION
4909 Multi-User File System ............. $16,000

OPTIONS/FIELD UPGRADES
Option 33 — 96 Mbytes Disk .
4909AC — Auxiliary Cabinet
4909F01 — GPIB Interface ..
4909F02 — GPIB Extender .. .
4909F03 — Disk Interface ... $1,600
4909F10 — Controller Expansion ... $1,000
4051R10 — ROM pack for 4051 .....ccccccvenmnenunanscnnsnnsanas $300
4052R10 — ROM pack for 4052/4052A or 4054/4054A .. $400

INTERNATIONAL POWER CORD AND 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
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service .......c.. +$1,240

+$2,000
$13,000
$1,600
.. $2,095

ORDERING INFORMATION
4932 GPIB Extender ......:cosssesassisssasssis $1,195
4909F02 GPIB Extender ........cceoueueeee. $2,095
INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ... +845

OPTIONAL ACCESSORIES
Coaxial Interface Cable (50 ft) RG 6/U —
Order 012-1051-00 $50
Coaxial Interface Cable (200 ft) RG 6/U —
Order 012-1052-00

$105

OEM terms available on these products.
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4611

4611 Hard Copy Unit

Low Copy Cost

High Contrast, Permanent Images

Electrostatic Process

Storage Tube Compatible

The 4611 provides low cost, high quality copies
of complex graphics and alphanumerics from
storage tube displays at the press of a button.
The 4611 is based on electrostatic (charge trans-
fer) technology, and uses electrographic paper
for high contrast, permanent copies at an eco-
nomical per-copy cost.

The 4611's high addressability and dot overlap
result in uniquely dark, smooth lines for optimum
copy quality. The dry toning system employed
by the 4611 is cleaner, more convenient and
more consistent than liquid toning systems. Im-
ages are permanently fused and made from in-
ert, safe ingredients. Typical user applications in-
clude quick preview copies before final plotting,
copies of intermediate steps during interactive
work sessions, and final output copies for re-
ports, presentations, and file records.

Compact and lightweight, the 4611 can be easily
moved from desk to desk. It also can be
multiplexed to copy up to four teminals and/or
display monitors. Warm up lights and paper-out
indicators are provided.

The 4611 is compatible with the Tektronix 4010
Series of Computer Display Terminals, the (4114,
4114A, 4116A, 4025, and the 4025A) Terminals,
the 4050 Series of Graphic Computing Systems,
and the 4081 Interactive Graphics Terminal. The
4611 is also compatible with Tektronix 11 and
19 inch computer display modules.

CHARACTERISTICS
Warm-up Time — Two minutes.
Copy Time — 24 s (vertical format).
Paper Type — Electrographic (dielectric).
Image Size — Vertical Format: 190 mm x 147 mm
(7.5in x 5.8 in). Landscape Format (Option 01):
190 mm x 254 mm (7.5 in x 10 in). Option 31:
190 mm x 226 mm (7.5 in x 8.9 in).
Addressability — Vertical: 171 dots/in. Horizontal:
256 dots/in.
Toner — Dry magnetic.

AC POWER
Voltage Range — 90Vac to 128Vac and 180V ac to
250 V ac. (High range requires Options A1, A2, A3 or Ad).
Line Frequency — 48 Hz to 62 Hz.
Power — Warm-up: 300 W nom, 370 W max. Operating:
215 W nom, 290 W max. Idle: 120 W nom, 185 W max.

PHYSICAL CHARACTERISTICS
Dimensions mm in
Width 425 16.7
Height 181 71
Depth 625 20.6
Weight kg Ib
Net 20.0 45.0

INCLUDED ACCESSORIES
Power cord (161-0066-00); 10ft 15-pin hard copy cable
(012-0547-00); 2 rolls/case electrographic paper
(006-2838-00); 4.9 oz dry copy toner (006-2990-00); operator’'s
manual.

ORDERING INFORMATION

4611 Hard Copy Unit ....cccccverennns
Option 01 — Landscape Image Format
Option 02 — Four-Channel Multiplexer ..... .
Option 31 — Compatible with 4025 and 4025A Terminals.
(Not required if Option 01 is ordered.) .......cceuesereesesarsesssnse NC

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41

CHARACTERISTICS
Warmup Time — Ten minutes.
Normal Scan — 18 s first copy; 9 s subsequent.
Slow Scan — 36 s first copy; 16 s subsequent.
Paper Size — 216 mm x 277 mm (8.5 in x 11 in).
Paper Type — Std Dry Silver (500 ft roll).
Addressability, Normal Scan — Vertical: 79 dots/cm (200/in).
Horizontal: 67 dots/cm (170/in).
Slow Scan — Vertical: 118 dots/cm (300/in). Horizontal:
134 dots/cm (340/in).

N1 — Service Plan + 9 Months Service .. +8515 Image Size — Vertical Format: 180 mm x 137 mm
(7.1in x 5.4 in). Horizontal Format: 225 mm x 170 mm
OPTIONAL ACCESSORIES :5848:1 ;n7x;;.)7 in). Option 31: 163 mm x 190 mm
Interconnect cable 14-pin (20 ft) — : i i
Order 012-0548-00 $220 AC POWER
Interconnect Cable 15-pin (50 ft) — Voltage Range, Standard — 104 V ac to 126 V ac.
Order 012-0549-00 $425 Strappable Low Range — 90 V ac to 110 V ac.
Extender Cable (for servicing only) — Strappable High Range — 108 V ac to 132 V ac.
Order 175-3421-00 $36  Power, Warmup — 620 W nom; 750 W on high range.
PAPER & TONER Power, Copy Process — 200 W nom; 240 W on high range.
Electrographic Paper (2 rolls/case) — PHYSICAL CHARACTERISTICS
Order 006-2838-00 $35 Dimensions i in
Dry Copy Toner (4.9 oz) — Order 006-2990-00 ............. $22
Width 406 16.0
y Height 295 1.6
4631 Hard Copy Unit Depth 648 255
2 2 1 " Weigh
High Image Quality, Copies in Seconds s kg s
Net 295 65.0

Fiber Optic Process

Storage Tube Compatible

The 4631 Hard Copy Unit provides superior quali-
ty copies of any graphic and alphanumeric infor-
mation displayed on a storage tube display. The
4631's fiber optic process uses Dry Silver paper
for the fine detail and photographic quality image
needed when copying complex graphics and al-
phanumerics. It requires no toners or chemical
additives of any kind. Copies can be made in ei-
ther vertical or horizontal format. A special “slow
scanning” mode allows images on the horizontal
format to be made at even higher resolution and
image quality.

The 4631 can be multiplexed to copy up to four
storage tube terminals and/or display monitors. It
is compatible with the Tektronix 4010 Series of
Computer Display Terminals, the 4114B and
4116B Terminal, the 4025 and 4025A Terminal the
4050 Series of Graphic Computing Systems, and
the 4081 Interactive Graphics Terminal. The 4631
is also compatible with Tektronix 11 and 19 inch
computer display modules.

INCLUDED ACCESSORIES
10 ft 15-pin interconnect cable (012-0547-00); 500 ft roll stan-
dard dry silver paper (006-1603-00); user's manual.

ORDERING INFORMATION

4631 Hard Copy Unit
Option 01 — Copy Counter .....

Option 02 — Four Channel Multiplexer ..
Option 31 — Compatible with Tektronix
4025 and 4025A Terminals NC

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service .......c...cceuenes +$600

OPTIONAL ACCESSORIES
Interconnect Cable 15-pin (20 ft) —

Order 012-0548-00 $220
Interconnect Cable 15-pin (50 ft) —

Order 012-0549-00 $425
Service Manual

OEM terms available on these products. 133
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PERIPHERALS

4612 video Hard Copy Unit

Low Copy Cost

High Contrast, Black and White Images

Electrostatic Process

INCLUDED ACCESSORIES
Power cord (161-0066-00); 2 rolls/case electrographic paper
(006-2838-00); 4.9 oz dry copy toner (006-2990-00); 10 ft BNC
interconnect cable (175-2753-00); operator's manual.

ORDERING INFORMATION
4612 Video Hard Copy Unit ..
Option 02 — Four-Channel Multiplex:

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ... +$515

OPTIONAL ACCESSORIES
Service Manual
I Cable, BNC (10 ft) — Order 175-2753-00 $23

Video Source Compatible

Interconnect Cable, BNC (25 ft) — Order 012-0157-00 .. $100

Hard copy units such as the 4612 provide quick
and convenient copies of complex information
that has been displayed on a screen. These
devices are essential to the use of graphic termi-
nals, desktop computing systems, and video
image processing systems. To fulfill a variety of
user needs, graphic and alphanumeric informa-
tion is permanently recorded on paper at the
press of a button. These needs include quick
preview copies before final plotting, copies of
intermediate steps during interactive work ses-
sions, and final output copies for reports, presen-
tations, and file records.

The 4612 provides permanent black-and-white
copies of graphic and alphanumeric information
from raster scan terminals and other video signal
sources. Based on electrostatic technology, the
4612 uses electrographic paper for high contrast
copies at an economical copy cost. The 4612 is
compatible with the Tektronix 4025A terminal, the
4112A Option 11 terminal, and with a wide variety
of raster scan terminals and video signal sources
including DEC VT100 Series terminals, DEC MINC
Systems and those sources that produce RS-170,
RS-330 or RS-375A type signals.

The 4612 is compact and lightweight, and can
easily be moved from desk to desk. Its unique dry
toning process is convenient, non-messy and
superior to liquid toner systems. Images are
permanently fused and made from inert, safe
ingredients. Warm-up lights and paper-out indica-
tors are provided. All copies are vertically orient-
ed. The 4612 can be multiplexed to copy up to
four terminals and/or display monitors with
Option 02.

The standard 4612 unit is prepared for use with

525 line, 60 Hz sources. Adjustment for 625 line,

50 Hz is provided as an option.
CHARACTERISTICS

Warm-up Time — Two min.
Copy Time — 24 s.
Paper Type — Electrographic (dielectric).
Image Size — 7.5 x 5.8 std (525 line, 60 Hz signals).
Addressability — Horizontal: 256 dots/in. Vertical: 171
dots/in.
Toner — Dry magnetic.

AC POWER
Voltage Range — 90V ac to 128Vac and 180 Vac to
250 V ac. (High range requires Options A1, A2, A3 or A4.)
Warm-up — 300 W nom, 370 W max.
Copy Process — 215 W nom, 290 W max.
Idle — 120 W nom, 185 W max.

PHYSICAL CHARACTERISTICS
Di i mm in
Width 425 16.7
Height 181 71
Depth 525 20.6
Weight ~ kg Ib
Net 20.0 45.0
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“T"” Connector, BNC — Order 103-0030-00 ......ccccvunnee $6.50
I Cable, 15-pin (10 ft) —
Order 012-0504-00 $135

Interconnect Cable, 15-pin (20 ft) —

4632

CHARACTERISTICS
Warmup Time — Ten minutes.
Copy Time — 18 s first copy; 9 s subsequent copies.
Paper Size — 216 mm x 277 mm (8.5 in x 11 in).
Paper Type — Std Dry Silver (500 ft roll).
Addressability — Incoming signal dependent.
Image Size — 203 mm x 152 mm (8 in x 6 in).

Order 012-0504-01 $155 Gray Levels — Six min (8 w/Option 06).

Interconnect Cable, 15-pin (50 ft) — AC POWER

Order 012-0504-02 $180 Voltage Range, Standard — 104 V ac to 126 V ac.
Extender Cable (For servicing only) — Strappable Low Range — 90 V ac to 110 V ac.

Order 175-3421-00 $36  Strappable High Range — 108 ac to 132 V ac.
Remote Copy Button — Order 016-0722-00 .. ... $100 Warmup — 620 W nom, 750 W max.

Remote Copy Button and 25 ft Cable — — .

Order 016-0722-01 $165 E",ff’g;'x mrfofa‘;'w"“:;f‘o Wi

Remote Copy Button and 50 ft Cable — ! .

Order 016-0722-02 $200 PHYSICAL CHARACTERISTICS

25 ft Cable for Remote Copy Button — . Dimensions mm in
Order 012-0985-00 5 s

50 ft Cable for Remote Copy Button — Width 406 10.0
Order 012-0986-00 s100  Height 295 1.6
PAPER & TONER Depth 648 255
Electrographic paper, (2 rolls/case) — Weight ~ kg Ib
Order 006-2838-00 $35

Dry Copy Toner, (4.9 oz) — Order 006-2990-00 s22  Net 295 65.0

4632 Video Hard Copy Unit

High Image Quality

INCLUDED ACCESSORIES
500 ft roll standard dry silver paper (006-1603-00); 75 2 BNC
terminator (011-0102-00); user's manual.
The 4632 is not shipped with an interconnect cable; order the
desired cable from the following optional accessories list.

Gray Scale Capability

Copies in Seconds

Video Source Compatible

The 4632 provides permanent copies of graphic
and alphanumeric information from raster scan
terminals and other video signal sources. All
copies are horizontally oriented. Eight distinct
shades of gray can be copied with a special gray
scale enhancement option. The standard 4632
can clearly show six different shades of gray, for
polygon fill-in, bar charts, and many other
applications.

With Option 02, the 4632 can be multiplexed to
copy up to four raster scan terminals, and can
accept remote copy signals. The 4632 is compati-
ble with the Tektronix 4020 Series, 4112, 4112A,
4113, 4113A terminals and with a wide variety of
raster scan terminals and video signal sources,
including those that produce RS-170, RS-330, RS-
375A, RS-343A and RS-412A type signals. The
4632 is also compatible with VT100 Series termi-
nals, the HP 2640 Series, the AT&T Gemini 100
Systems, and an optional RGB mixer provides
4632 compatibility with many color displays such
as the IBM 3279.

The standard 4632 is prepared for use with
525 line, 60 Hz sources. Many other adjustments
are provided as options, including adjustments
for 625 line, 50 Hz and for high resolution 1029
line, 60 Hz.

ORDERING INFORMATION
4632 Video Hard Copy Unit
Option 01 — Copy Counter ...
Option 02 — Four Channel Mul
Option 03 — Setup for 625 Line/50 Hz ..
Option 04 — Setup for 1029 Line/60 Hz
Option 05 — Setup for Tektronix 4023 Te
Option 06 — Enhanced Gray Scale ....
Option 07 — Compatible with HP 264
Terminals
Option 08 — Compatible with DEC MINC Systems ..
Option 09 — Setup for AT&T GEMINI 100 Systems
016-0596-00 — RGB Mixer ...
INTERNATIONAL POWER C
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 PLAN REFER TO PAGE 41

N1 — Service Plan + 9 Months Service ..........eeuseene +$600

OPTIONAL ACCESSORIES
Interconnect Cable, 15-pin (10 ft) —

Order 012-0504-00 $135
Interconnect Cable, 15-pin, (20 ft) —

Order 012-0504-01 $155
Interconnect Cable, 15-pin, (50 ft) —

Order 012-0504-02 $180
Interconnect Cable, BNC, 75 Q (25 ft) —

Order 012-0157-00 $100
Service Manual

Remote Copy Button — Order 016-0722-00 .......ccouruens $100
Remote Copy Button and 25 ft Cable —

Order 016-0722-01 $165
Remote Copy Button and 50 ft Cable —

Order 016-0722-02 $200
25 ft Cable for Remote Copy Button —

Order 012-0985-00 $65
50 ft Cable for Remote Copy Button —

Order 012-0986-00 $100
RGB Video Mixer — Order 016-0596-00 .......ccceururvncnee $395
PAPER

Standard Dry Silver Paper (500 ft roll) —

Order 006-1603-00 $90
Standard Dry Silver Paper, (4 rolls/carton) —

Order 006-1603-01 $320

OEM terms available on these products.
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4634

4634 Imaging Hard Copy Unit

Excellent Gray Scale and Resolution

The 4634 Imaging Hard Copy Unit records images
of photographic quality from most TV video
sources, both analog and digital.

The 4634 can be quickly adjusted to accommo-
date a wide variety of line rates, for both 50 Hz
and 60 Hz systems.

It uses a fiber-optic CRT and thermal processor to
produce a finished image with excellent resolu-
tion and gray scale in less than half a minute.
Cost per copy for large, file-sized images is low.
An optional RGB mixer provides 4634 compatibil-
ity with many color displays such as the IBM 3279.

Video information is input through rear panel
connectors. In most cases a simple BNC connec-
tor is all that's required.

The 4634 is available as either a rackmount or
benchtop model.

CHARACTERISTICS
Recording Medium — Dry Silver Paper; Tektronix’
High Performance (7772) Paper or switch selectable to
Tektronix' Standard (7770) Paper.
Paper Packaging — Rolls of paper encased in light-sealed
cylindrical cassettes.
Paper Dimensions — 216 mm x 152 m (8.5 in x 500 ft).

Shelf Life of Tektronix Paper — 12 months at +20°C with
50% relative humidity.

Recording Technique — Raster scan video with fiber optic
CRT.

Developing Technique — Heat via internal processor.
Warmup Time — 20 min.

Copy Time — 26 s.

Exposure Time (11 in Copy) — 8.5 s.

Copy Repetition Rate — ~12s.

Copy Length Range — 178 mm to 279 mm (7.0 in to 11.01in)
in 19 mm (%4 in) increments.

Horizontal Image Size Range — 127 mm to 203 mm (5 in to
8 in) for 60 Hz field rate; 152 mm to 203 mm (6 in to 8 in) for
50 Hz field rate.

Vertical Image Size Range — Adjusts for correct aspect ratio.
Gray Shades — 12 w/Tektronix High Performance
(7772) Paper. Six w/Tektronix Standard (7770) Paper.
Resolution — At least 4.92 lines/mm (125 lines/in) w/Tektronix

High Performance (7772) Paper. At least 3.94 lines/mm
(100 lines/in) w/Tektronix Standard (7770) Paper.

AC POWER
Line Voltage Range (+10%) — Jumper selectable for
100V ac, 115V ac, 120 Vac, 200 V ac, 220 V ac, 230 V ac
and 240 V ac.

Line Frequency — 48 Hz to 62 Hz.

PHYSICAL CHARACTERISTICS
Di mm in
Width 425 16.7
Height 266 10.5
Depth 686 27.0
Weight ~ kg b
Net 305 67.0
INCLUDED ACCESSORIES

500 ft roll high performance dry silver paper (006-2432-00);
75 Q terminator (001-0131-00); instruction manual (for 4634
OEM); instruction manual (for 4634 Option 45).

The 4634 is not shipped with an interconnect cable; order the
desired cable from the following optional accessories list.

ORDERING INFORMATION

4634 Imaging Hard Copy Unit .... $7,900
Option 30 — Delete Rackmount Hardware . —$85
Option 45 — End-User Set-up .. NC
016-0596-00 — RGB Mixer ... .. $395

INTERNATIONAL POWER CORD AND 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

WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ... +$600

4643

Series terminals, 4020 Series terminals, and 4050
Series Desktop Graphic Computing systems; the
8001 and 8002A Microprocessor Labs and 8550
Microcomputer Development Lab; and the
S-3250, S-3270, and S-3280 Semiconductor Test

Systems.
CHARACTERISTICS
Printing Speed — 340 characters/s.
Character Density — Condensed: 219 characters/line. Stan-
dard: 132 characters/line. Expanded: 72 characters/line.

OPTIONAL ACCESSORIES

Throughput Rate — 132 Columns Wide: 125 lines/min.
72 Columns Wide: 200 lines/min. 40 Columns Wide:
300 lines/min.

Cable — 75 (42 in) BNC. Order 012-0074-00 ......cccvuuns $17
Board Extender — Order 067-0687-01 w........coocvererreee $135s  Paper Slew Rate — 254 mm/s (10 in/s) min.
Card Extender — Order 067-0708-00 $95 Ch. Set — 128 (96 ASCII plus 32 international).
Interconnect Cable — 15-pin, (10 ft). Vertical (Line) Spacing — 2.4 lines/cm (6 lines/in).
Order 012-0504-00 $135  Hori | (Stand, Ch ) Spacing — 3.9 charac-
Interconnect Cable — 15-pin, (20 ft). ters/cm (10 or 5 characters/in).
Order 012-0504-01 $155 Printing Matrix — 7 x 7 half-dot matrix.
Interconnect Cable — 15-pin, (50 ft). Paper Type — Continuous fanfold, edge perforated.
Order 012-0504-02 $180 Paper Width — 76.2 mm to 406.4 mm (3 in to 16 in) at 0.7 mm
RGB Video Mixer — Order 016-0596-00 .......c.cocunsnrunnn $395 (0.028 in) maximum thickness.
PAPER Ribbon Type — Fabric, continuous loop cassette.

High Performance Dry Silver Paper — 500 ft roll.

Order 006-2432-00 $215
High Performance Dry Silver Paper — Four rolls/carton).
Order 006-2432-01 $750

4643 Printer

Ribbon Life — Five million characters.
AC POWER
Line Voltage — 90 V ac to 136 V ac or 187 V ac to 257 V ac.
Line Frequency — 50 Hz or 60 Hz.
Power, Idle — 150 W max.
Power, Printing — 275 W max.

PHYSICAL CHARACTERISTICS

Crisp, Matrix Quality Printing Dimensions mm in

Width 671 26.4
Easy to Use Height 213 8.4

Depth 594 23.8
International Characters Weight kg b
High Reliability Net .. 67.0

INCLUDED ACCESSORIES

A low cost alternative to conventional line print-
ing, the Tektronix 4643 Printer provides fast, high-
quality, impact printing while requiring no preven-
tive maintenance and infrequent servicing.

Fast but not expensive, the 4643 Printer uses bi-
directional operation to print 340 characters per
second, printing full 132 character lines. Speeds
of 125 lines per minute are nominal.

The 4643 provides three type faces: standard,
condensed, and expanded. All three can be pro-
gram selected, allowing users to mix the various
fonts for greater reading impact.

Compatibility

The standard Tektronix 4643 can be interfaced
with most standard RS-232 data processing in-
struments and systems. Option 01 provides a par-
allel interface. The 4643 is compatible with the
following Tektronix products: 4010 and 4110

Ribbon cassette (118-1314-00); operator's manual.

ORDERING INFORMATION
4643 Printer (2400 Baud Standard) ..
Option 01 — Parallel Interface
Option 02 — Customer Specifies Baud Rate 110, 150, 300,
600, 1200, 4800, 9600. Use Option 61
to Indicate Choice NC
Option 03 — 8550 Series Microcomputer Development Lab
compatibility NC
Option 61 — Required with Option 02. Select 110, 150, 300,
600, 1200, 4800, or 9600 NC

INTERNATIONAL POWER CORD AND 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 AS — Swiss 220 V/10 A, 50 Hz

WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41

N1 — Service Plan +9 Months Service ... +$340
OPTIONAL ACCESSORIES

Service Manual

Pedestal — Order 118-1335-00 ......cccorcrvuvmrnunnsnsnnnesnenaes $250

OEM terms available on the 4634.
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4662 Option 31

4662 Option 31

Intelligent B-Size (A3) Plotter

8-Pen Turret Version

Compatible in RS-232C ASCII Environments

Supported by PLOT 10 and PLOT 50
Software

The 4662 is the first plotter with built-in process-
ing power. It has the capability to operate inde-
pendently, without bogging down computational
operations. Input data is internally buffered so
you can optimize data transfer from your host
processor, or move on to your next computation
while the 4662 is plotting. Incorporating state-of-
the-art technology, it provides an accuracy and
repeatability that no other plotter can approach
for the price

When turned on, the 4662 automatically adjusts
for its nominal plot size regardless of how the last
plot was set up. To set a different plotting area or
adjust to a new paper size, you simply use the
Set control buttons on the front panel to define
the area. The 4662 plots on paper, vellum, mylar,
acetate-film and preprinted forms.

The 4662's digital stepping motors and internal
vector generator operate at high speed, with
microprocessor-controlled acceleration and
deceleration.

Excellent Repeatability

There is no servo hysteresis and no drift as in
potentiometric feedback systems. There are no
slidewires to clean, no moving electrical contacts,
and no servo adjustments to be made.

8-Pen Turret

The 4662 Option 31 adds the convenience of an
automatic 8-pen turret to the built-in processing
and feature-packed performance of the world's
most versatile small plotter. You can insert any
eight pens and program the 4662 to make the
selection for you. Mix and match hard-nib, fiber-
tip and wet-ink pens. Include fine line widths for
the most precise plots, or for drawing several
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plots on a single page. Work with nine available
colors to add greater clarity and appeal to pre-
sentations and camera-ready plots.

Retrofit your present 4662 with the Option 31
turret. It can be installed quickly by any Tektronix
service engineer. Updating existing programs to
include programmed pen selection requires the
addition of just a few lines of code.

Operating Modes

The 4662 Option 31 has two input modes in
RS-232C: Alphanumeric (Alpha) and Graphic Plot
(Graphic). The 4662 Option 31 also has Graphic
input (GIN) to the host.

CHARACTERISTICS
Plotting Area — X-axis: >381 mm (15 in). Y-axis: >254 mm
(10 in).
Repeatability — +0.06 mm w/same pen, +0.25 mm w/pen
exchanged.
Time to Maximum Velocity — =120 ms.
Resolution — 0.127 mm (0.005 in).
Plotting Rate — 406 mm/s to 559 mm/s (16 to 22 ips) vector
dependent.
Plotting Rate — User programmable from 10 mm/s to
570 mm/s in 10 mm/s increments.
Point Plotting Rate — Ten points/s max.
Character Set — Full ASCII.
Pen Control — Software or front panel Pen button; manually
disabled.
Writing Method — Fiber-tipped pen, nylon tipped pen, or wet
ink drafting pens.
Paper Size — 279 x 432 mm (11 x 17 in) max
Paper Retainer — Electrostatic holddown.
Drive Characteristics — Two four-phase stepping motors,
each operating a pulley/cable system to propel the pen in that
motor's respective axis.
AC POWER
Voltage Ranges — 105V ac, 116 Vac, 210V ac, 232V ac
+14% V ac.
Line Frequency — 48 Hz to 66 Hz.
Power — 60 W typical, 90 W max.
INCLUDED ACCESSORIES 4662 OPTION 31
Power cord (161-0066-00); RS-232 cable (012-0829-00); GPIB
cable (std w/Opt 01) (012-0630-03); digitizing sight
(119-1432-01); 100 sheets blank paper (006-2410-00); S-pen,
multicolor packs for paper (016-0414-09); operator's manual;
programmer’s reference manual; reference card.

ORDERING INFORMATION
4662 Interactive Digital Plotter
(Option 31 required)
Option 31 — 8-Pen Turret Included
Option 01 — GPIB I/F Cable instead of

. $2,995

RS-232C I/F Cable NC
Option 20 — 8 K Buffer +$495
4662A01 — PLOT 10 Utility Routines Software ........... $460
021-0339-00 — Option 31 Field Retrofit Kit

for Std 4662 $1,500

INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ...........ccueuene +8$470

OPTIONAL ACCESSORIES
4662 OPTION 31
Pedestal — Order 016-0629-00
Dust Cover — Order 016-0462-00 .
Service Manual
Paper, Blank, 11 x 17 in (100 sheets/pkg) —

Order 006-2410-00 $10
Paper, Full Log, 2 x 3 cycle (11 x 16.5 in) —

Order 006-1702-00 $12
Paper, Linear, 10 x 10/in (11 x 16.5 in) —

Order 006-1698-00 $12
Paper, Linear, 10 x 10/cm (11 x 16.5 in) —

Order 006-1699-00 $12
Paper, Semi-Log, 10 x 3 cycle, (11 x 16.5 in) —

Order 006-1700-00 $12
Paper,Semi-Log, 10 x 2 cycle, (11 x 16.5) —

Order 006-1701-00 $15
GPIB Cable (4 meter) — Order 012-0630-02 .......ccccceun $115
Double Shielded GPIB Cable (2 meter) —

Order 012-0630-03 $90
Double Shielded GPIB Cable (4 meter) —

Order 012-0630-04 $150
“Quick Dry” T y Film (50 sheets/pkg)

(8.5 in x 11 in) — Order 006-5939-00 ......cccceremrerenreasaeace $30
P ion Pack (C ins Film, Pens,

Frames, Pen Tray and Storage Box) —

Order 020-0888-00 $60

Also see Supplies and Order Information for additional op-
tional Accessories.

OEM terms available on these products.
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The 4663 is designed to support other products
which comply with IEEE Standard 488-1978

Intelligent C-Size Plotter

Dual Programmable Pen Control

Nine Character Fonts

RS-232 and GPIB Product

W oy

designed to support other GPIB products that
comply with IEEE Standard 488-1978.

The Tektronix 4932 GPIB Extender provides a
cost-effective way to interconnect remotely locat-
ed GPIB instruments, allowing communication at
distances of up to 500 meters (1650 feet). See
page 132 for additional information.

CHARACTERISTICS
Maximum Plotting Area — X-axis: 569 mm (22.4 in). Y-axis:
432 mm (17 in).

Repeatability — +0.064 mm (+0.0025 in).

The 4663 is the first high speed, C-size plotter
with built-in processing power and 5.5 k buffer
memory to free the host from many routine com-
putations. This intelligent plotter saves time with-
out sacrificing flexibility.

The 4663 can handle either European A-2 drafting
size or American C-size paper, mylar or acetate.
Fiber tip, hard-nib, or wet ink pens give you crisp,
clean camera-ready copies or overhead
transparencies.

A sprocket feed paper advance (Option 36) is
available for roll stock, with form feed remotely or
locally programmable. This option allows the 4663
to operate unattended with a variety of form
sizes.

The plotter features dual programmable pen con-
trol with interchangeable multicolor pens and is
capable of producing dotted or dashed lines from
local firmware. A built-in joystick allows easy man-
ual positioning of the pen carriage crosshairs for
digitizing or page scaling adjustments.

Unique Parameter Entry Device

This front panel device lets you quickly identify or
select operating parameters without resorting to
binary switches, straps, status display devices,
and volumes of operator manuals. It allows you to
quickly program baud rate, pen type, accelera-
tion, plotting speed, aspect ratio, page size and
many other parameters.

Excellent Penmanship

Nine character fonts come standard with the
4663, including the full ASCIl character set. All
characters can be scaled, slanted, rotated and
may be centered when used as pilot symbols.

Local Functions

Various graphic functions are implemented via
firmwere. Page scaling, windowing, viewporting
and clipping are typical.

Hardware loop through RS-232C interface is stan-
dard and optional GPIB is available. The 4663 is

Resolution — +0.025 mm (+0.001 in).

Maximum Plotting Speed — 406 mm to 559 mm (16 ips to
22 ips) vector dependent.

Point Plotting Rate — Ten points/s max.

Character Generator — 95 ASCII, 15 x 7 matrix, seven spe-
cial fonts standard.

Paper Size — 420 mm x 594 mm (European A2), 17 in x 22 in
(US C-size).

Paper Retention — Electrostatic hold down.

Media Types — Paper, mylar or acetate.

Drive Characteristics — Microprocessor controlled stepping
motors controlling cable system connected to pen arm.

Baud Rate — 110 baud to 9600 baud.
Standard Interface — RS-232C, full duplex, loop-through.

AC POWER
Voltage Ranges — 90V ac to 132V ac and 180V ac to
250 V ac.

Line Frequency — 48 Hz to 440 Hz.
Power — 180 W typical.

4663S

Intelligent C-Size Plotter

RS-232 and GPIB Product

High Performance Features

As the first interactive digital plotter to combine
large plotter capabilities with C-size workstation
convenience, the 4663S typically does most of
the work relegated to the largest flatbeds and
drums at a tremendous savings in time and cost.
Using its dual-programmable pens, unique push-
button parameter entry card, and the other high-
performance features, you can enjoy easy com-
mand over many of the most sophisticated
plotting tasks.

Features

In addition to the capabilities of the 4663, the
4663S offers the following high performance fea-
tures as standard:

Integral GPIB and RS-232 Interface

This interface provides flexible plotter
configurability with a variety of host computers,
terminals and displays.

Circular Interpolation and Programmable
Macros

These features allow the precise drafting of cir-
cles and arcs, and for quick drafting of stored
graphics and symbols.

Added Default Parameters
These parameters permit as many as four groups
of set-up instructions to be entered in plotter
memory, with single-key recall.

Downloadable Math and Character Sets
These sets permit alphanumeric versatility with re-
duced host dependency.

PHYSICAL CHARACTERISTIC (4663/4663S)

Di i mm in
Width 995 376
Height 173 6.8
Depth 752 29.6
Weight kg Ib
Net 386.0 85.0
Shipping 454.0 100.0
INCLUDED ACCESSORIES

Power cord (161-0066-00); RS-232 15 ft I/F cable (Std w/basic
unit only) (012-0829-00); 6.5 ft 2 meter GPIB I/F cable (Std
w/Opt 01, 04) (012-0630-03); pkg of 3 black fiber tip pen
(016-0414-00); pkg of 3 red fiber tip pen (016-0414-02); pkg of
3 blue fiber tip pen (016-0414-06); pkg of 3 green fiber tip pen
(016-0414-05); 100 sheets/box 17 x 22 in translucent white No
1 sulfite paper (006-3150-00); 2 rolls/box 18 in x 200 ft “C" size
after tear off, blank roll paper (shipped w/Opt 36 only)
(006-2837-00); operator's manual; reference guide.

ORDERING INFORMATION
4663 Interactive Digital Plotter ............ $9,990

4663S Interactive Digital Plotter ....... $10,900
Option 04 — GPIB only (deletes RS-232C for 4663) ....... NC
Option 36 — (4663) Paper Advance
Option 36 — (4663S) Paper Advance ...... v

4663A01 — PLOT 10 Utility Routines Software ........... $750

INTERNATIONAL POWER CORD AND 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/10 A, 50 Hz
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service .........cccevuenes +$940

OPTIONAL ACCESSORIES
Service Manual Vol |
Service Manual Vol Il
Paper, Blank Roll, (2 rolls/box)

(“C" Size after tear off) Order 006-2837-00 .......cceeurvrunne $40
Paper, Blank Roll, (2 rolls/box)

(Metric Size A2 after tear off) Order 006-3473-00 ......... $42
Dust Cover, Soft Vinyl Order 200-2392-00 ......c.ccoeevennuees $25
Vellum (100 percent reg), 17 in x 22 in

(100 sheets/box) Order 006-2836-00 ........ccervrrmncaracrnanne $45
Mylar, Antistat, 17 in x 22 in

(100 sheets/box) Order 006-2835-00 .....c.ccecuvvrcarevsnncnnes $120
GPIB Cable, 4 meter (13 ft) Order 012-0630-04 ........... $150
“Quick Dry"” Transparency Film,

8.5in x 11 in, (50 sheets/pkg) Order 006-5939-00 ........ $30
Pr Pack (C: Film, Pens,

Frames, Pen Tray and Storage Box)

Order 020-0888-00 $60

Also see Supplies and Ordering Information for additional
optional Accessories.

OEM terms available on these products.
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NEW 4957 Graphic Tablet

RS-232C Compatible

High Quality Graphic Input Capabilities for
4107 and 4109 Computer Display Terminals.

Easy to Use and Inexpensive to Own

Simple Four-Button Cursor Control

To use the 4957, merely touch the four-button
cursor-puck to the tablet's active area. The tablet
calculates the coordinates and relays them to the
host computer for storage or manipulation.

Human Engineering Features

Include a 0 to 20 degree tilt; light weight (1.8 kg,
4 |bs); remote control of tablet functions from the
host computer; a built-in controller for easier
setup and a more compact design; and indepen-
dence from periodic biasing or other adjustments.

Software Power

The 4957 tablet and 4107 or 4109 terminal is
software compatible with Tektronix 4110 family of
terminals and tablets.

The 4957 can operate in either an absolute
coordinate system commonly found on a tablet or
in a relative coordinate system commonly found
on a graphics “mouse” or on thumbwheels.

CHARACTERISTICS
Size — 419 mm x 394 mm (16.5 in x 15.5in).
Active Writing Area — 297 mm x 297 mm (11.7 in x 11.7 in).
Resolution — User selectable up to 1000 points/inch.
Speed — User selectable up to 90 coordinates/second.
Accuracy — +.625 mm (0.025 in).
Repeatability — +.250 mm (0.010 in).

INCLUDED ACCESSORIES

Power supply and cord (119-1773-00); 4-button cursor
(119-1775-00); instruction manual.

ORDERING INFORMATION
4957 Graphics Tablet ....
INTERNATIONAL POWER CORD AND 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 PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ... +8$45
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4953/4954/4956 Graphic Tablets

Pen or Cursor Inputs

Worst Case Spec

With the 4953/54/56 Graphic Tablets, you can
choose one of two input device options: a pen for
best convenience or a push-button cursor where
exacting accuracy is required. You can input
points or vectors to digitize or display maps,
graphic drawings, schematics and other designs.

The 4953 and 4954 have custom interfaces that
let them work with the Tektronix 401X terminal
family. The 4956 is an IEEE-488 device that con-
nects to the 4050 Series Desktop Computers.

The 4954F32 Pedestal is a roll-around stand that
allows the 4954 to be raised or lowered or tilted at
any angle from vertical to horizontal.

CHARACTERISTICS (4953)
Size — 279 mm x 279 mm (11 in x 11 in).

Active Writing Area — 260 mm x
(10.24in x 10.24 in).

Resolution — 0.25 mm (0.01 in) min (10 bits).

Accuracy — +0.975 mm (+0.030 in) over entire surface.
Repeatability — One point.

Operating Modes — Single or multiple point entry using either
optical cursor or pen.

260 mm

4954
Size — 762 mm x 1016 mm (30 in x 40 in).

Active Writing Area — 780 mm x 975 mm (30.7 in x 38.4 in).
Resolution — 0.25 mm (0.01 in) min (12 bits).

Accuracy — +2.5mm (+0.10 in) over entire surface.
Repeatability — + 1 point.

Operating Modes — Single or multiple point entry using either
optical cursor or pen.

4956
Size — 510 mm x 510 mm (20 in x 20 in); Option 33,
910 mm x 1220 mm (36 in x 48 in).

Resolution — 0.127 mm (0.005 in).

Accuracy — +0.1 mm (0.004 in) +1LSB.

Repeatability — +1/2 LSB.

Repetition Rate — Up to 30 CPS.

Operating Modes — Point, Stream, Switch Stream,
Incremental.

AC POWER (4953/54, 56)
Line Voltage — 4953/4954: 94 V ac to 126 V ac or 187 V ac
to 264 V ac.
4956: 100, 115, 230.
Line Frequency — 4953/4954: 48 Hz to 440 Hz.
4956: 48 Hz to 66 Hz.

Power — 4953/4954: 30 W max.
4956: 75 W max.

INCLUDED ACCESSORIES (4953/4954)
Reference card (070-1787-00); Pen w/inkless filler
(119-0621-00); 4953: 11 in x 11 in bias magnet (119-0686-00);
4954: 30in x 40in bias magnet (119-0687-00); instruction
manual.

INCLUDED ACCESSORIES (4956)
2 m GPIB cable (012-0630-01); PLOT 50 graphics tablet sup-
port software tape (020-0223-00); pen with inkless filler
(119-0621-00); 20 in x 20 in bias magnet (119-0895-00); opera-
tor's manual.

ORDERING INFORMATION
4953 Graphic Tablet, 279 mm x 279 mm

(11in x 11in) $2,750
4954 Graphic Tablet, 762 mm x 1016 mm
(30in x 40 in) $4,950
4956 Graphic Tablet, 510 mm x 510 mm

(20in x 20 in) $5,670
Option 33 — (4956) Graphic Tablet, 910 mm x 1220 mm

(36 in x 48 in) +$2,600
Option 48 — 220 V ac, 50 HZ POWEN .......ccccceurmreuransnnsas NC

4954F32 Pedestal (for 4954 or 4956 Option 33) . $1,325
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41

N1 — (4953) Service Plan + 9 Months Service ......... +$215

N1 — (4954) Service Plan + 9 Months Service . +$300

N1 — (4956) Service Plan + 9 Months Service ......... +$385
OPTIONAL ACCESSORIES

Cursor — (1 Button, Replaces the Pen)

Order 119-0622-00 $315
Pen Refill — Graphic Tablet, Blue Ink

Order 016-0334-00 $2.30
Pen Refill — Graphic Tablet, Non-Inking

Order 016-0335-00 $3.60
New Tablet Surface — (Plastic Replacement Only)

Order 118-0049-00 $35
Cursor — (4 Button Replaces the Pen) (4956)

Order 119-0875-00 $430

Service Manual (4956)

4952 Joystick

This sensitive fingertip cursor control allows
quick, precise positioning of the cursor, making it
easy to develop accurate graphics, with Tektronix
4010 Family Terminals, 4081 Interactive Graphic
Systems and 4050 Series Desktop Computers.
The 4952 is Simplicity Itself
Just move the center lever in the direction you
want to move the cursor. Speed is controlled by
the angle and distance of the lever from the cen-
ter position. When you want to stop the cursor,
simply release the lever to its neutral vertical
position.

CHARACTERISTICS
Control Actuation — Spring return to center.
Time Drift (Within 30-Second Period) — Adjustable to
<1 partin 1024,
Cursor Control Accuracy — 0.1%.
Resolution (X and Y) — 1 part in 1024.

INCLUDED ACCESSORIES
Instruction manual for 4010 Series; instruction manual
for Option 02.

ORDERING INFORMATION

4952 Joystick (4014/4015) ..c.ceeurerrerenne. $625
Option 01 — Joystick (for 4010, 4012, and 4013) ....... +$75
Option 02 — Joystick (for 4050 Series) .......ccewreunsenes +$100
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41
N1 — Service Plan + 9 Months Service ........cccveeeen +$85

OPTIONAL ACCESSORIES
Adaptor Card — 4012 Compatible
Order 018-0103-00 $90

OEM terms available on these products.
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4635 Imaging Recorder

Combined Line Scan/TV Imager

Superior Image Quality

Excellent Gray Scale and Resolution

Choice of Two Recording Media

Significant Savings in Paper Costs

Designed for Heavy Workload

Available Only to Qualified OEMs

The 4635 Imaging Recorder produces high-quality
gray-scale images from both line scan and com-
posite TV video sources. It is optimized for the
requirements of diagnostic ultrasound, but can
also be used for other applications requiring dual
mode recording capability.

The 4635 records on two types of photographic
Dry Silver Paper: a High-Performance Paper for
applications demanding extended gray scale and
a lower cost standard paper for limited gray-scale
needs. The 4635 can withstand heavy usage
demands, processing a minimum of 50 rolls of
paper (25,000 feet) between planned
maintenance.

Images produced by the 4635 are exposed using
a CRT with a fiber-optic faceplate. Tiny fiber-optic
filaments in the faceplate transmit the light output
of the CRT to the paper.

Following exposure the paper is advanced
through a thermal processor, where the latent
image is developed. The fully processed image
then exits the recorder through a front-panel
opening.

The 4635's combination of superior imaging capa-
bility, rugged design, and low cost operation
make it the standard for quality and value among
imaging recorders.

CHARACTERISTICS
Recording Technique — Exposing photographic Dry Silver
Paper with light output from a fiber-optic CRT (Cathode Ray
Tube).
Developing Technique — Heating the Dry Silver Paper in an
internal processor.

IMAGE SIZE
Line Scan — Width is adjustable from 100 mm to 200 mm.
TV, Horizontal — 60 Hz: 125 mm to 210 mm. 50 Hz: 150 mm
to 210 mm.
TV, Vertical — Adjustable to provide correct aspect ratio.
IMAGE FORMATS

Line Scan — Successive lines written across width of paper,
perpendicular to path of exiting paper, continuous recording.
Raster Scan TV — Raster lines written in direction of paper
path. OEM can select either cut TV page or TV frame insertion
into continuous line scan recording.

IMAGE

Density Range — High Performance Paper: Min 0.2, max 1.4.
Standard Paper: 1.2

Shades of Gray — TV Page: 12 levels for High Performance
Paper, 8 levels for Standard Paper. Line Scan: 8 levels for High
Performance Paper, 6 levels for Standard Paper.

Resolution — Four cycles per mm in line scan. Two cycles per
mm in TV page.

RECORDING MEDIA
Material — Tektronix High Performance Dry Silver Paper or
Tektronix Standard Dry Silver Paper.

Paper Packaging — Rolls of paper encased in light-sealed
cylindrical cassettes.

Paper Roll Dimensions — 152 m (500 ft) long, 216 mm (8.5 in)
wide.

Shelf Life (Unexposed) — Up to 14 months at 70°F (21°C) at
50% relative humidity. Up to 6 months at 100°F (38°C) with
small variation in sensitivity. Shelf life is extended if paper is
refrigerated.

PAPER SPEEDS
Lines Scan — 10 mm/s to 100 mm/s.
TV Page — 35 mm/s.

CONTINUOUS LINE SCAN OPERATION X-AXIS
Slew Rate Range — 50 ms to 500 ms.
Retrace Time — 30 ms or less.
Repetition Rate — 750 Hz to 3 kHz.
Amplitude — 6V +05V.
Offset — Some portion must be at zero volts.

CONTINUOUS LINE SCAN OPERATION Z-AXIS
Amplitude — 5V +1V for entire modulation range.
Offset — +1V dc.

RASTER SCAN TV OPERATION
Line Rate — 15.4 kHz to 16.0 kHz.
Field Rate — 50 Hz to 60 Hz.
POWER SPECIFICATIONS

Voltage Ranges (+10%) — 100V ac, 115V ac, 120V ac,
200 V ac, 220 V ac, and 230 V ac or 240 V ac

Line Frequency — 48 Hz to 62 Hz.
Power Consumption — 800 W max peak power demand.

PHYSICAL CHARACTERISTICS

Dimensions mm in
Width 425 16.8
Height 266 10.5
Depth 667 26.3
Weight ~ kg Ib
Net 34.0 75.0

INCLUDED ACCESSORIES
500 ft roll high performance dry silver paper (006-2432-00).

ORDERING INFORMATION
4635 Imaging Recorder

INTERNATIONAL POWER CORD AND PLUG OPTIONS
Option Al — 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

Availabl

lified OEM's.

only to g
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TEK OEM DISPLAY PRODUCTS

600 Series Monitors

Product Summary

Support

Reliability

Performance

Value

When you deal with Tektronix, you are dealing
with a supplier who stands behind you every step
of the way. As a world leader in display technol-
ogy, we are committed to building lasting OEM
relationships and supporting them with continuing
new product developments.

Your Tektronix resource starts with a broad and
comprehensive package of OEM support includ-
ing: OEM service agreements and capabilities
throughout the United States and in many coun-
tries; interface assistance and applications engi-
neering, custom mods and documentation; and
OEM pricing, terms, and conditions, to help make
you competitive

At Tektronix, our product reliability is your founda-
tion. Your systems can only be as reliable as the
components that go into them. Tektronix is com-
mitted to producing the most dependable prod-
ucts possible. You can be confident that the reli-
ability we engineer into every product will help
keep your customers satisfied and your service
costs down.

Consider the advantages of working with us:
product performance with built-in reliability and
measureable value, in addition to extensive OEM
service and support. Your local Tektronix OEM
Representative will show you how you can profit
from a partnership with Tektronix

600 Series Products

600 series monitors are proven performers in di-
verse applications ranging from medical imaging
to military systems
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GMA Series Displays

Tektronix pioneered the use of Cathode Ray
Tubes in oscilloscopes over 35 years ago. With
years of expertise in display design, TEK now of-
fers display monitors for other applications requir-
ing crisp, high resolution presentation of wave-
form or image data

The five basic models are available to meet your
needs: 606B, 608/620/624 and 634. The 606B of-
fers high resolution X-Y for SEM's, Gamma cam-
eras, and medical multi-imaging. 608/624 moni-
tors meet the requirements for medical imaging
and other demanding applications with high
brightness X-Y and crisp displays. The rugged
620 has reliable X-Y for the demands of military
systems and instrumentation uses. The high reso-
lution 634 video monitor offers unparalleled per-
formance for medical imaging, computer graph-
ics cameras, and military systems

The standard displays come without handle, feet
and covers. Options are available for each prod-
uct to add these and other features you may re-
quire to meet your application. Contact your local
Tektronix representative to discuss your applica-
tion and selecting the display to meet your needs

For information on compatible cameras see camera
section.

For information on compatible hard copy units, refer to
page 133.

GMA Series Display Modules

GMA series display modules are built specifically
for the system builder. We're committed to keep-
ing the finest graphics display capabilities in the
world available for you. Graphics that will fit your
system perfectly and your customer needs
precisely.

The GMA series consists of the 19 inch storage
GMA 102A and 19 inch color-enhanced-refresh
storage GMA 103, and also the 25 inch GMA 125
storage display. All offer storage with refresh
technology which permits real-time motion, rota-
tion, scaling, and selective erase.

The GMA's chassis construction enables easy in-
tegration with the rest of your system and facili-
tates rapid service. Proven compatibility slashes
your design turn around time, enabling early mar-
ket entry and greater market share opportunities

SPECIAL PRICING, TERMS AND CONDITIONS ARE AVAIL-
ABLE TO QUALIFIED OEMS. CONTACT YOUR LOCAL TEK-
TRONIX REPRESENTATIVE FOR COMPLETE
INFORMATION.
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634 Monitor

Extremely High Resolution, Low Distortion
Display for Demanding Applications

The 634 Video Display monitor delivers extremely
high quality video images for both viewing and
photography. Applications include: medical diag-
nostic imaging, military infrared imaging, and
automated test systems

Tektronix' distortion requirements surpass normal
standards. With the 634, you'll have less than
1/2 percent distortion inside a 90 mm circular
area; less than one percent for the rest of the
screen. The 634 has a flat faceplate that pre-
serves geometric accuracy in viewing and photo-
graphic applications. Dynamic focusing assures
crisp images, even in the corners

Resolution on video displays can be separated
into two catagories: vertical and horizontal. Verti-
cal resolution is limited by the video line rate
used. At the RS-170 rate of 525/60, approximately
480 lines are visible. Option 15 extends the 634
line rate to 1083/60, and improves the vertical
resolution. Determined by spot size and video
bandwidth, horizontal resolution typically exceeds
1400 lines per screen height at center screen
Option 14 increases video bandwidth to 20 MHz

Excellent Gray Scale and Brightness
Uniformity

The 634's CRT is designed to faithfully display
gray scale images. This CRT utilizes an advanced
gun design for excellent brightness uniformity
(variation is less than =+ 10 percent across the
screen)

The 634 may be operated on either ac or dc
power. Ac power is standard; Option 20 config-
ures the unit for dc power

CHARACTERISTICS
DISPLAY
Type — Raster scan, monochrome CRT
Dimensions — 90mm x 120 mm (3.5in x 4.7in), 15¢cm
(5.9 in) diagonal.
Aspect Ratio — 4 x 3

Resolution (Measured using the shrinking raster method, no
interlace) — Center Screen at 100 cd/m? (30 fL): 1400 lines
nominal (1100 lines worst case) or 800 lines nominal (650 lines
worst case) with Option 01,
Position Accuracy — =0.5% within 90 mm circle (=< 1% with
Option 01). <1% outside 90 mm circle (<2% with Option 01).
Brightness — 515 cd/m? (150 fL) max.
Brightness Uniformity (Using J16 Photometer) — Better than
+10% over the scan area.
Phosphor Type — WB (P45).
LINE/FIELD RATE
Standard — 525/60 (adjustable to 625/50).
Option 15 — 1083/60, adjustable down to 675/60.
VIDEO INPUT

Signal — Composite video with negative sync; RS-170
compatible.
Signal Level — 0.35V p-p to 2.0 V p-p.
Maximum Safe Input — 5.0V p-p
Bandwidth — 1 Hz to 10 MHz (20 MHz with Option 14)
Impedance — 75 2 loop through; switchable 75 2 termination.
Return Loss — 46 dB to 5 MHz with or without internal 75 @
termination and power on.
Dc Restoration — Referenced to back porch or sync tip.
External Sync — Switchable.

SAFETY
Department of D.H.H.S. (BRH Rule 1020 10 (C) (1) standard.
UL 544 Listing (Option 06) and UL 544 Component Recogni-
tion (Option 09). C.S.A. certified

AC POWER
Voltage Ranges (+10%) — 100V ac, 110V ac, 120 V ac,
200 V ac, 220 V ac, and 240 V ac
Line Frequency — 48 Hz to 440 Hz
Power — 50 W at 120 V ac, 60 Hz.
PHYSICAL CHARACTERISTICS

ORDERING INFORMATION
634 Monitor

(without handle, feet and covers) ........ $2,900
Option 01 — Resolution of 800 Lines Nom, 650 Lines Worst
Case. Position Accuracy — 1% in 90 mm Circle, 2% Rest of
Screen —$205
Option 06 — UL 544 Listing (covers, handle and feet included;
not available with Option 20) ... +$100
Option 09 — UL 544 Component Recognition
Option 13 — Video Reverse 5
Option 14 — 20 MHz Video AMPHfier ......ceoeemmnsenns +$145
Option 15 — High Line Rate. Factory Calibrated at 1083/60.
User Changeable to Rates Between 675/60 and 1083/60 with
Supplied Parts Kit +$280
Option 16 — Provides a 25 Pin Connector for Video Input,
External Sync, TTL Z-axis Blanking, and External Brightness,
Contrast, and Focus Controls (which are removed from the
front and shipped separately) .......c.cocecrmnsinrerecsnnsnsanane +$45
Also Provides for a Video Reverse Input when Option 13 is
Included.

Option 20 — Dc Supply — +23V, —22V, +9V
(unregulated) —$235

016-0402-00*' — Rackmount Kit (one 634 and one empty
cabinet side by side; not compatible with Option 20) .... $345
016-0403-00*' — Rackmount Kit (two 634s side by side in
19 in rack; not compatible with Option 20) .....ccccrerersvases $250

1 OEM pricing not available on rackmount kits. Quantity dis-
count information is available on request.

SPECIAL PRICING, TERMS AND CONDITIONS ARE
AVAILABLE TO QUALIFIED OEMS. CONTACT YOUR LO-
CAL TEKTRONIX REPRESENTATIVE FOR COMPLETE
INFORMATION.

690SR

High Resolution, 19 inch, RGB Color
Display

Delta Gun, Dot-Shadow Mask CRT

- P o n Variable Scan Rates

Width 214 8.4 Adjustable Picture Size and Aspect Ratio
Height 133 5.2

Height (Option 06) 160 bid Precise Color Convergence

Depth 423 16.7

Depth (Option 20) 367 et Plug-in Interface Modules

Weight kg b =

Net 6.3 13.8 Stabilized Color Balance

Net (Option 20) 46 10.1

INCLUDED ACCESSORIES
CRT implosion shield (337-2537-01); CRT filter (378-0133-00);
instruction manual; operator's manual

Rugged Construction

Recommended for Television Display or
Computer Graphics

See page 185 for more information.
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TEK

620

620 Monitor

General Purpose, Economical,
X-Y Waveform Display

Option 20 — Delete ac power. External dc Power Required
(17to 26 V, at 0.9 A),

(not available with Option 06 OF 31) ..cceveuremmermsssssnnssnns —$25
Option 23 — Handle, Feet and Covers,
(not available with Options 06, 28, or 31)
Option 25 — TTL Blanking .
Option 28 — With Covers Only — No Trim Strips

(not available with Options 06, 23, Or 31) ....cccrcmecnssnrinns +$70
Option 31 — Delete all Rear Panel BNCs, dc Power Connector
and ac Power Supply and Switch. Provision for External dc
Power (+17 V unregulated) is Provided. (not compatible with
Options 06, 10, 20, 23 and 28). Can be Used with 016-0409-00
or 016-0410-00 Packaging —$25

PACKAGING FOR THE 620
Modular Packaging allows you to combine the 620 Display with
your own custom electronic circuitry in an adjacent
compartment.
Vertical Package — Includes empty compartment, connecting
hardware, handle, feet and covers. Order 016-0409-00 . $275

e +$80
.. +$50

The 620 has Built-in Reliability

With fewer parts and lower power, display and
system reliability are improved, and service costs
are lower.

Package the 620 the Way You Want It
A wide variety of packaging options are available

F F ge — Includes empty compartment, con-
necting hardware, handle, feet and covers.

Order 016-0410-00 $255
Rackmounting — Includes empty compartment, frame, cov-
ers, and rack slides for mounting in a 19-inch rack. Not avail-
able with Options 06, 23, or 28. Order 016-0404-00 ..... $330
Side-by-Side 620 Rackmounting — To rackmount two 620s
side by side in a 19-inch rack. Includes covers and rack slides.
Not available with options 06, 23, 28, or 31.

606B

CHARACTERISTICS
DISPLAY
Type — Flat-faced rectangular CRT.

Dimensions — 80 mm x 100 mm (3.2 in x 3.9 in).

Display Linearity — 1% of full scale along major axes.

Spot Size — 0.079 mm (3.1 mils) or less.

Spot Growth — Not >>20% at constant intensity within the
quality area (70 mm x 90 mm).

Brightness Uniformity — < 10% variation within quality area
(70 mm x 90 mm).

Phosphor — GH (P31) is standard.

VERTICAL AND HORIZONTAL AMPLIFIERS
Risetime — 116 ns or less.

for easy integration into your system. Order 016-0405-00 $235  Settling Time — <500 ns with deflection-input attenuation in
1X position.
CHARACTERISTICS — Bandwidth — Dc to at least 3 MHz (—3 dB).
" P D"SP'(-::‘VT Input — Differential; BNC connectors.
ype — Flat-faced rectangular : i _
Dimensions — 100 mm x 120 mm (3.9 in x 4.7 in). o ggﬂxgoz"s?%?'ac(;\:m del":cr:;nhorilontll) Fdjustable,
Phosphor — GH (P31) is standard. [¢] ) i i
Spot Size — 0.38 mm (15 mils) at 0.5 uA. o In;;t;t gnp:dam;e -1 SA‘;I or 502 +1%, paralleled by
Linearity — The voltage required to produce a 25-mm deflec- o LT RSNy selectable.
tion from any point on the CRT will not vary more than 5%. X-Y Phase Difference — Not more than 1° to at least
Usable Brightness — Up to 100 cd/m? (30 fL). 500 kHz.
—_ : £100V k ac). Q
VERTICAL AND HORIZONTAL AMPLIFIERS IZ‘,:)‘ i": '\‘,'(x';ﬂ: ac).‘ M S EATRV e o i, 50
Bandwidth — Dc to 2 MHz. 016-0409-00 o
Settling Time — 1 us from any point on the CRT within y ) Z-AXIS AMPLIFIER
0.5 mm of final position. Input — Differential; BNC connectors.
Deflection Factor — (Adjustable) Vertical: <0.9V to Bandwidth — Dc to 5 MHz (—3dB).
>1.5V/100 mm. Horizontal: <0.8 V to >1.2 V/100 mm. | Risetime — <35ns.
Input R and C — 1 MQ shunted by <47 pF. Sensitivity Range — Adjustable from0Vto 1 VtoOVto 5V
X-Y Phase Difference — 1° max, dc to 500 Hz. for full intensity control.
Max Input Voltage — +25 V (dc plus peak ac). o AC POWER
R ded S P 2 e o
v 10/, [ o 016-0410-00 Voltage Ranges (+10%) — 100V ac, 110 V ac, 120 V ac,
Z-AXIS AMPLIFIER 5 200 V ac, 220 V ac, and 240 V ac.
Bandwidth — Dc to =5 MHz. Line Frequency — 48 Hz to 440 Hz.
Input Sensitivity Range — Not adjustable. 1.0 V will produce AN Power — 50'W nom: 75 W max at 120 V ac.
maximum brightness with Intensity Control set at mid-range. ' )
PHYSICAL CHARACTERISTICS
AC POWER = N =
Voltage Ranges (+10%) — 100 V ac, 110V ac, 120 V ac, o D n L
200 V ac, 220 V ac and 240 V ac. q o 016-0404-00 b Height 133 52
Line Frequency — 48 Hz to 440 Hz. o Width 213 8.4
Power — 22 W at 120 V ac. o Depth 519 20.4
PHYSICAL CHARACTERISTICS N 5 Weight ~ kg Ib
Dimensk men in Net 7.9 175
Height (without feet) 133 5.2 o o) Shipping 103 227
Width 214 8.4 o o
Depth 500 19.7 N o 07%:0405:00 o IF INCLUDED ACCESSORIES
25-pin connector (131-0570-00); 25-pin connector housing
:”':9"' d‘"’“"m" handies " N ] ° ° Jll] (200-0821-00): CRT graticule (337-1674-10); power cord
eet, and covers) 9 (161-0123-00); service manual; operator's manual.
g::ppl 2'3 :;; 606B monitor
L : ‘ ORDERING INFORMATION

INCLUDED ACCESSORIES
CRT graticule (331-0455-00); instruction manual; operator's
manual.

ORDERING INFORMATION

620 Monitor

(without handle, feet or covers) .......... $1,400
Option 01 — Internal Graticule

(8 x 10 div at 12.2 mm/div) NC
Option 06 — UL 544 Listed

(includes handle, feet, and COVErS) .......cuummmmmsummsennes +$100
Option 09 — UL Component Recognition

(not compatible with Option 06) .......ceeessesesssessesesssssissasanns NC

Option 10 — Remote 25-pin Program Connector, X, Y,
Z-axes, Single-ended Inputs Only
(not available with Option 31) ....cccccereesunsessnensessasnnssnens +$50
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Very High Resolution X-Y Display for Appli-
cations Requiring the Most Critically Sharp
Photographs and Displays

The 606B offers image stability, gray-scale perfor-
mance, and uniform brightness, critical to the
quality of measurement or the accuracy of a med-
ical diagnosis.

Uniform resolution and variable spot size are also
provided by the 606B. The 606B's metal bezel is a
solid mount for heavy cameras and prevents light
leaks or distortion.

606B Monitor

(without handle, feet or covers) .......... $4,450
Option 06 — UL 544 Listing

(includes handle, feet, and COVErS) ......ovmmmirnrsansansanans +$100
Option 07 — Front-Panel Controls

Changed to Screwdriver Adijt its +$30
Option 09 — UL 544 Component Recognized .......c...ceuw.. NC

Option 28 — With covers (not available with Option 06) +$70
Rackmount Kits — Same as 608 and 624 on next page

SPECIAL PRICING, TERMS AND CONDITIONS ARE AVAIL-
ABLE TO QUALIFIED OEMS. CONTACT YOUR LOCAL TEK-
TRONIX REPRESENTATIVE FOR COMPLETE INFORMATION.



TEK

DISPLAY
MONITORS

608 and 624 wmonitors

High Resolution with Ambient-Light Viewing

Expansion-Mesh-Halo Suppression

Excellent Gray Scale, High Brightness
Display

The 608 is Tektronix' finest directed-beam view-
ing monitor. It is extremely well suited for high-
performance display applications such as medi-
cal and military imaging and electronic
instrumentation. The 608's high usable bright-
ness, small spot size, and large screen give
excellent direct-viewing capability. When such
clarity or brightness is not required, the compara-
ble 624 is recommended. Both the 608 and 624
produce detailed displays that are easy to read in
high ambient light and produce quality
photographs.

Special CRT design suppresses expansion-mesh
halo, which ordinarily causes lower contrast and a
‘washed out" appearance that interferes with
high-brightness gray-scale displays. Expansion-
mesh-halo suppression results in a more readable
display with subtle and accurate gray-scale im-
ages and detailed waveforms. In addition, imag-
ing is critically sharp from corner to corner,
particularly on the 608, which uses dynamic
focusing.

The wide deflection factor facilitates integration
with a broad range of designs. An optional metal
bezel lets you use heavy cameras, including
those with motorized roll-film backs, without caus-
ing distortion, defocus, or light leaks.

In addition, optional full-differential inputs help
reject unwanted common-mode signals such as
ground noise and power-supply hum. Plus, the
608 can be ordered with gamma-correction for
photographic applications. This option produces
linear light-output changes with a linear change of
Z-axis input, typically within 20 percent.

CHARACTERISTICS
DISPLAY
Type — Flat-faced, electrostatic CRT.

Dimensions — 98 mm x 122 mm (3.9 in x 4.8 in).
Phosphor — GH (P31) is standard.

Spot Size
608: 0.25 mm (10 mils) at 170 cd/m? (50 fL); max brightness
240 cd/m? (75 L)

624: 0.3 mm (12 mils) at 170 cd/m? (50 fL).
VERTICAL AND HORIZONTAL AMPLIFIERS

Bandwidth
608: Dc to at least 5 MHz.

624: Dc to at least 3 MHz.

Deflection Factor — Adjustable 50 mV/div to 0.25 V/div. Op-
tion 22 (5X attenuator) extends deflection factor to 1.25 V/div.

InputR and C
608: 1 M(2 paralleled by <60 pF.

624: 1 MQ paralleled by <47 pF.

A—

X-Y Phase Difference
608: One degree max to at least 1.5 MHz

624: One degree max to at least 1.0 MHz
Maximum Input Voltage — + 100 V (dc plus peak ac).

Linear Common-Mode Signal Range (with Option21) —
+3 V. (Option 22 extends rarge to +15V.)

R ded S | d — <10k

P

Z-AXIS AMPLIFIER
Z-Axis amplifier permits intensity modulation of the writing
beam.

Bandwidth
608: Dc to 10 MHz over usable range

624: Dc to 5 MHz over usable range.

Sensitivity range is adjustable rom0to +1Vto0Oto +5V for
full-intensity control.

Input R and C

608: 1 MQ +1% and <60 pF

624: 1 MQ +1% and <47 pF

Linear Common-Mode Signal Range (with Option 21) —
+5V.

AC POWER
Voltage Ranges (+10%) — 100V ac, 110V ac, 120 V ac,
200 V ac, 220 V ac, and 240 V ac

Line Frequency — 48 Hz to 440 Hz
Power — 61 W max at 120 V ac

PHYSICAL CHARACTERISTICS

Di i mm in

Height (without feet) 213 84
Width 133 52
Depth 493 19.4
Weight* kg Ib

Net 8.0 17.6
Shipping 104 23.0

INCLUDED ACCESSORIES
CRT graticule (337-2126-02); instruction manual; operator's
manual.

ORDERING INFORMATION

608 Monitor

(without handle, feet, or covers) ......... $2,690
624 Monitor

(without handle, feet, or covers) ..

Option 01 — Internal Graticule

Option 09 — UL 544 Component Recognition ..........c.ewe. NC
Option 10 — 25-pin Remote Program Connector

X, Y, and Z, Single-ended INPULS .......ceccsesusussssssssnsassasess +$50
Option 20 — Without ac Supply (+ 18 V Unregulated

dc Supply Required) (624 only) .. —$30
Option 21 — Full Differential Inputs (X,Y,Z) .. +$50

Option 22 — Extended Gain Range 5X Attenuator ...... +$35
Option 23 — Handle, Feet, and Covers

(Not Available with Option 28) .......cccecssesecsanssnssanssassssens +$80
Option 24 — Linearized Z-Axis (Gamma Correction)

(608 only) +$75
Option 25 — TTL BIANKING ..ccccererecsraraessnsssssscsnsnssssssnses +$75
Option 28 — Covers Only

(Not Available with Option 23) .......ccccveerssesnsesssnsssnnssnns +$70

+$70

Option 29 — Metal Bezel

OPTIONAL ACCESSORIES

RACKMOUNTING FOR 606B, 608, 624
Rackmount and Empty Cabinet Kit — Slide-out 19 in rack
assembly which mounts a display monitor and an empty com-
partment horizontally. In the compartment you may put your
custom electronic circuitry and connect it to the display, all in
one enclosure Order 040-0601-00 ........ccvesccsesensnsasaases $335

Display/Power Module Kit — Allows rackmounting of 6068,
608, and 624 with TM 503 Power Module. Minimizes mechani-
cal design time. Simply design your own electronics using
TM 500 Custom Plug-in kits described on page 406. Then plug
them in. Fits standard 19 in rack. Order 040-0624-01 ... $120
Rackmounting Kit for 6068, 608, and 624 — Slide-out 19 in
rack assembly which rackmounts any two of the above dis-
plays side by side. Includes covers and rack slides.

Order 040-0600-00 $200
Rach to-Cabinet C: — Required to convert a
rackmount 606B, 608 or 624 to a cabinet style.

Order 040-0602-00

$160

SPECIAL PRICING, TERMS AND CONDITIONS ARE AVAIL-
ABLE TO QUALIFY OEMS. CONTACT YOUR LOCAL TEK-

TRONIX REPRESENTATIVE FOR COMPLETE INFORMATION.
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TEK 8SII\\AIIPUTER DISPLAY MODULES

GMA102A

GMA 102A/GMA 103

Graphic and Alphanumeric Display

Storage and Color Enhanced Refresh

Modular Construction, 19-inch,
High Performance Display for Systems
Builders

The GMA 102A can display up to 40 vector
meters 1575 vector inches, 30 Hz refresh rate of
refresh data while simultaneously having all of the
benefits of storage technology. The storage
mode presents high resolution, high density
graphics at low cost, while the refresh feature
adds the benefits of selective erase, interactivity
and dynamic motion with the same high resolu-
tion of storage. By placing fixed or finalized data
in store while retaining dynamic or working data in
refresh, you can achieve high density, interactive
graphics while making maximum use of your
computer to address the application task rather
than support the display.

Operation

All display functions are completely programma-
ble and designed to interface to TTL logic. They
are Write-Thru, Non-Store, Brite, Defocus, Center,
Copy, Erase, View and G Busy.

Options Addressed to the OEM

The GMA 102A is driven as a X-Y directed beam
display using analog inputs. It has a clear glass
filter and is compatible with Tektronix hard copy
units. The display can be supplied with the CRT
module tilted as far back as 15 degree or oriented
in either the horizontal or vertical (page) format.
Space has been left in the card cage for you to
add up to three circuit boards with your applica-
tion options. Additionally, our Option 43
Vector/Character Generator can be plugged into
two of these positions to give you a completely
digital interface (16-bit word format plus control
and status signals).

At your option, you can use your interface con-
nector or ask for our Option 34 (analog) or Option
35 (digital) connector.

GMA 103 is a high performance member of the
GMA display product family. Its storage mode
provides high resolution, high density graphics at
a low cost. Color and refresh add increased
viewability, selective erase, interactivity, and dy-
namic motion with the same high resolution. GMA
Family features include modular construction, a
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GMA103

blending of storage and refresh technology, and
interface/packaging options to configure a dis-
play for user applications.

Quick differentiation of working and stored infor-
mation. By placing finalized data in store (green
display) while retaining working data in refresh
(yellow-orange display), you can achieve high
density, graphics while using your computer to
address other tasks. Working files are easily
distinguished from fixed or stored files.

Modular Construction

The CRT, low voltage power supply and printed
circuit board modules are arranged on a unique
high-strength wireform chassis. This construction
not only supports different performance, inter-
face, and packaging options but permits easy
removal of modules for field service.

Operations

All display functions are completely programma-
ble and designed to interface to TTL logic. The
GMA103 is completely compatible with other
members of the GMA family. If refresh is already
being used in a GMA family display, no new
signals are required to support color refresh

A CRT anti-burn circuit is provided to protect
against burning the CRT phosphor in the event
that X and Y deflection is not commanded to
move or is lost with the writing beam on. In
addition, the screen is automatically erased after
30 minutes from the last Z-Axis or G-Busy pulse or
View initiate.

The 618 and 614 are similar to the GMA 102A and
103, respectively and are housed in an attractive
cabinet enclosure. Refer to page 126 for more
information.

CHARACTERISTICS

DISPLAY

CRT Type — Directed beam, direct view storage CRT.
Dimensions — 48 cm (19 in) diagonal.
Addressable Area — 267 mm x 356 mm (10.5in x 14 in).
Stored Resolution — 16 lines/cm (40 lines/in) center screen;
14 lines/cm (35 lines/in) at screen periphery
Stored Dot Writing Time — 5 us or less.
Stored Vector Writing Rate — 150 m/s (5900 in/s).
Vector Writing Rate — Refresh: 1200 m/s (47,240 in/s),
(write-thru and nonstore); 40 vector meters (1575 vector in)
max at 30 frames/s.
Viewing Time — At least 15 minutes at specified resolution.
Erase Time — 155 +20%.

DEFLECTION AMPLIFIERS
X-Y Input — Differential analog.
Origin (X=0, Y=0 Volts) — Center screen.

Input Sensitivity — Long Axis: 10 V p-p full screen +2.5%.
Short Axis: 7.5 V p-p full screen +2.5% of long axis.

Maximum Input Voltage — +6.5V (dc + peak ac).
Input Impedance — 10 kQ? +10%. paralleled by <100 pF.
Slew Rate (Nonlinear Operation) — 5000 m/s.

Settling Time (Nonlinear Operation) — 1us + 2 us/cm to
within one spot diameter for vector lengths >1cm; 3 us to
within one spot diameter for vector lengths of 1 cm or less.

Positional Accuracy — All points within the CRT addressable
area are addressable with an accuracy of +1.25% of the long
axis dimension.

Z-AXIS
Input Requirements — TTL compatible. LO True. (Strap se-
lectable to HI True).

Risetime — 70 ns, limited to 1 MHz continuous repetition rate.
Input Impedance — 50 (2 (Strap selectable to 75 2 or 93 ).

Status Signal — D Busy, SLU (HCU available when an appro-
priate hard copy device is connected).

AC POWER
Voltage Range — 90 V acto 110V ac, 108 V ac to 132 V ac,
198 V ac to 242 V ac or 216 V ac to 264 V ac (jumper
selectable).

Line Frequency — 48 Hz to 66 Hz.
Power — 315 W max at 115 V ac.
PHYSICAL CHARACTERISTICS*!

Di i mm in

Width 487 19.2
Height 461 18.2
Depth 705 278
Weight kg Ib

Net 45.0 100.0
Shipping 56.7 125.0

*! Horizontal Format (no tilt).

INCLUDED ACCESSORIES
Instruction manual.

ORDERING INFORMATION
GMA 102A Computer Display Module

GMA103 Computer Display Module

Option 33 — Front Panel Pushbuttons

Option 34 — Analog Rear Connector

Option 35 — Digital Rear Connector

Option 37 — Green Glass CRT filter (GMA 102A only)
Option 38 — Blue Glass CRT filter (GMA102A only)
Option 43 — High Speed Vector/Dot Character Generator

OPTIONAL ACCESSORIES
Screw Adjust Feet Order 020-0245-00
Breadboard Kit Order 020-0269-00
Tektronix offers service training classes on the GMA
102A/103. For further training inf { your lo-
cal Sales/Service Office or request a copy of the Customer
Service Training Catalog on the return card in the center of
this catalog.

Available only to qualified OEM’s.



OEM
COMPUTER DISPLAY MODULE

GMA 125

Combined Storage and Write Thru

25 inch Diagonal CRT

The GMA 125 was designed exclusively for sys-
tems builders, and is intended to satisfy display
applications of the greatest size and complexity.
It incorporates 65 percent more workspace than
the 483 mm (19in) GMA 102A. Like other mem-
bers of the GMA series, it provides low cost, high
resolution, storage tube graphics and unique
flexibility of performance, interfacing and
packaging

Further, the GMA 125 offers that same powerful
combination of simultaneous storage and re-
freshed displays that was first provided in the
GMA 102A.

The Detail of Storage. The Dynamics of
Refresh.

The GMA 125 features a 635 mm (25 in) CRT that
offers unequaled information display capacity
Adjacent points that would be indistinguishable
on a smaller screen can be seen as distinct units
on the GMA 125. It is ideal for group viewing and
for greater graphics detail. A unique 110° CRT
provides greater display brightness with less en-
ergy consumption in a more compact package

The GMA 125 will display up to 50 vector meters
(1968 vector inches) of refreshed data, enabling
all the benefits of selective erase, interactivity and
dynamic motion with the same high resolution of
storage.

By placing fixed or finalized data in store while
retaining dynamic or working data in refresh, you
can work interactively with high density graphics
and alphanumerics while making maximum use of
processing power to address the application
rather than support the display.

Modular
Economy
Order CRT, chassis and power supply only, or
configure your GMA 125 to best fit your own
manufacturing capabilities and system specifica-
tions. The welded-steel, symmetrically structured
chassis may be rotated vertically or horizontally,
and tilted. Space is left in the card cage for your
own application options. Or you can plug in our
Option 43 Vector/Character Generator to provide
you with a completely digital interface (16 bit
word format plus control and status signals). You
can use your interface connector or our analog or
digital interface options.

Design Assures Ideal Building

Colored light filters and several other support
options are also available.

Operation

The standard display instrument is driven as an
X-Y directed beam display using analog inputs.
The CRT beam is positioned at center screen
with zero volts applied. All other display functions
are completely programmable and designed to
interface to TTL logic. The display functions are
Write-Thru, Non-Store, Brite, Defocus, Center,
Copy, Erase, View and G Busy. The Z-axis input is
a digital signal.

The 616 Monitor is similar to the GMA 125 and is
housed in an attractive cabinet enclosure. Refer
to page 126 for more information

CHARACTERISTICS
DISPLAY
CRT Type — Direct beam, direct view storage CRT.

Dimensions — 60 cm (24 in) diagonal.
Quality Area — 490 mm x 362 mm (19.3 in x 14.25 in)
Addressable Area — 457 mm x 343 mm (18 in x 13.5in).
Visual Resolution — Center Screen: 16 lines/cm (40 lines/in).
At Screen Periphery: 14 lines/cm (35 lines/in).
Stored Dot Writing Time — 2 us or less.
Vector Writing Rate — Stored: 200 m/s (7800 in/s). Refresh:
1500 m/s (59,055 in/s) write-thru and nonstore, 50 vector me-
ters (1968 in) max at 30 frames/s.
Viewing Time (At Specified Resolution) — At least 15 min.
Erase Time — 1.0s +12%.

AC POWER
Voltage Ranges are 90V ac to 132V ac and 180V ac to
250 V ac at 48 Hz to 440 V ac. Power dissipation is 350 W
max (420 W max for Option 36).

PHYSICAL CHARACTERISTICS

Di i mm in

Width 610 24.0
Height 478 18.8
Depth 531 20.9
Weights kg Ib

Net 479 105.6
Shipping 66.0 1455

INCLUDED ACCESSORIES
Operator's manual.

ORDERING INFORMATION
GMA 125 Display Module
Option 30 — Non-Hard Copy Compatible
Option 34 — Analog Rear Panel Connector
Option 35 — Digital Rear Panel Connector
Option 36 — Additional Cooling Fan
Option 38 — Blue Glass CRT Filter
Option 43 — High-Speed Vector/Dot Generator

OPTIONAL ACCESSORIES
Breadboard Kit — Order 020-0269-00

Tektronix offers service training classes on the GMA Com-
puter Display Module Series. For further training informa-
tion, contact your local Sales/Service Office or request a
copy of the Tektronix Service Training Schedule on the re-
turn card in the center of this catalog.
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OEM terms available on this product.
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COMPUTER GRAPHIC SUPPLIES
ORDERING INFORMATION

INTRODUCTION

Now you can rely on Tektronix as your single supply source for
all media, pens and ink for your Tektronix copiers, plotters,
printers and storage devices. By using Tektronix-brand sup-
plies, you can be assured of getting the best output quality of
your Tek peripherals.

For further information, or to order any of the Tektronix-brand
supplies listed below, call your local Tektronix Sales Office.

INK-JET SUPPLIES
4691 Ink Cartridges

200 ml Each

Cyan 016-0713-00
Black 016-0714-00
Yellow 016-0715-00
Magenta 016-0716-00

4691 Ink Jet Copy Paper

500 Sheets Per Package

216 x 279 mm (8.5 x 11 in)A Size  016-0712-00 ........... $25
279 x 432 mm (11 x 17 in)B Size  016-0711-00 ........... $40
297 x 210 mm (only for use with 4691 Option 01)

A4 Size 016-0709-00 ........... $20
297 x 420 mm (only for use with 4691 Option 01)

A3 Size 016-0710-00 ........... $35
4691 Transparency Film

100 Sheets Per Package

A Size 016-0765-00

A4 Size 016-0766-00

4691 Drum Adaptors

Package of 3 118-2593-00 ........... $15
4695 Ink Cartridge Packages

2.5 cc Each, 16 per package

Yellow 016-0734-00 ........... $25
Magenta 016-0735-00 ........... $25
Cyan 016-0736-00 ........... $25
Black 016-0737-00 ........... $25
4695 Ink Jet Copy Paper

50 m Each 6 Rolls Per Box

Roll Paper 016-0743-00 ........... $50

4695 Ink Jet Copy Paper
500 Sheets Per Package

A Size 016-0739-00 ...........

A4 Size 016-0740-00 ...........
4695 Transparency Film

100 Sheets Per Package 016-0480-00 ........... $85
Liquids

Maintenance Liquid (200 cc) 016-0732-00 ....

Print Head Protect Liquid (10 cc) 016-0733-00

PLOTTER PENS
4663, 4662 Option 31

Presentation Pack 020-0888-00 ........... $60
4663, 4662 Option 31 Paper Pens

Regular Width

Individual Colors Available in 3-Pen Packs.

Black 016-0414-00
Brown 016-0414-01
Red 016-0414-02
Orange 016-0414-03
Yellow 016-0414-04
Green 016-0414-05
Blue 016-0414-06
Purple 016-0414-07
Magenta 016-0414-08

9-Pen Multicolor Pack
4663, 4662 Option 31 Paper Pens

016-0414-09

Fine Line

Individual Colors Available in 3-Pen Packs

Black 016-0725-00
Brown 016-0725-01

Red 016-0725-02
Orange 016-0725-03
Yellow 016-0725-04
Green 016-0725-05

Blue 016-0725-06
Purple 016-0725-07
Magenta 016-0725-08 ..........
9-Pen Multicolor Pack 016-0725-09 ........... $36
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4663, 4662 Option 31 Transparency Pens
Individual Colors Available in 3-Pen Packs

Black

Brown

Red

Orange

Yellow

Green

Blue

Purple

Magenta

9-Pen Multicolor Pack

4663, 4662 Option 31 Wet Ink Pens
0.3 mm (0.01 in) Dia Tip Pen Body 016-0444-01 ...
0.5 mm (0.02 in) Dia Tip Pen Body 016-0442-01 ...

016-0469-00
016-0469-01
016-0469-02
016-0469-03
016-0469-04
016-0469-05
016-0469-06
016-0469-07
016-0469-08
016-0469-09

0.8 mm (0.03 in) Dia Tip Pen Body 016-0443-01 ..............

Replacement Tips

0.3 mm (0.01 in) Dia Tip
0.5 mm (0.02 in) Dia Tip
0.8 mm (0.03 in) India Tip

4662 Paper Pens Standard 1-Pen Unit
Individual Colors Available in 3-Pen Packages

Red
Green
Black
Blue

4662 T

214-2706-00
214-2706-01
214-2706-02

016-0589-00
016-0589-01 .
016-0589-02 ........
016-0589-03

y Pens (St

1-Pen Unit)

Individual Colors are Available in 3-Pen Packages
016-0648-00 ........ $8.00

Black

4662 Wet Ink Pens (Standard 1-Pen Unit)

0.35 mm (0.014 in) Dia Tip Pen Body016-0448-00
0.46 mm (0.018 in) Dia Tip Pen Body016-0449-00
0.56 mm (0.022 in) Dia Tip Pen Body016-0450-00

Replacement Tips

0.35 mm (0.014 in) Dia Tip
0.46 mm (0.018 in) Dia Tip
0.56 mm (0.022 in) Dia Tip

Wet Ink Pen Accessories

016-0648-05
016-0648-06
016-0648-07
016-0648-08

016-0445-00
016-0446-00
016-0447-00

Replaceable Wet Ink Pens Parts Kit 006-2968-01 ........ $7.00

Extra Ink Single Cartridge

016-0649-00 ........ $2.00

Inks for Polyester Film (¥ oz Squeeze Bottie)

Brown
Green
Blue
Red
Black

016-0423-00
016-0424-00 . $4.
016-0425-00 ........ $3.00
016-0426-00 ........ $3.00
016-0427-00 ........ $3.00

Inks for Paper (¥s 0z Squeeze Bottle)

Black

Wet Ink Cleaning and Mai
Ultrasonic Cleaning Tank

Cleaning Fluid with Strainer 5.2 oz
Pressure/Suction Cleaning Bulb

Magnifying Instrument
Pen Storage Humidifier

016-0428-00 ........ $5.00

Systems
002-1555-00
002-0920-01
002-1560-00
002-1558-00
002-1559-00

PLOTTING MEDIA

4662 Plotter Paper
Blank White Paper

280 x 432 mm (11 x 17 in) 100 Each

B-Size
Printed Paper

10 x 10 cm (11 x 16.5 in) Grid 100 Each

Linear Paper

10 x 10 cm (11 x 16.5 in) 100 Each

Linear Paper

10 x 3 Cycle (11 x 16.5 in) 100 Each

Semi-log Paper

10 x 2 Cycle (11 x 16.5 in) 100 Each

Semi-log Paper

2 x 3 Cycle (11 x 16.5 in) 100 Each

Full-log Paper

006-1698-00 ........... $12

006-1699-00 ........... $12

006-1701-00 ........... $15

006-1702-00 ........... $12

4662 A-Size Plotter Film
Quick Dry Plotter Film

8.5 x 11 in 50 Sheet Package 006-5939-00 ........... $30
4663 C-Size Polyester Film

Antistatic Polyester Film

17 x 22 in, 100 Sheets 006-2835-00 ......... $120

4663 C-Size Plotting Paper
Translucent Bond
18 in x 200 ft (2 Each) C-Size After Tear Off

Blank Roll Paper 006-2837-00 ........... $40
Translucent Bond

18 in x 200 ft (2 Each)

Metric Size A2 After Tear Off

Blank Roll Paper 006-3473-00 ........... $42

Translucent Bond
432 x 559 mm (17 x 22 in), 100 Each

Blank Sheet 006-3150-00 ........... $15
Vellum, 100% Rag Content

432 x 559 mm (17 x 22 in) 100 Each
Blank Sheet

COPIER PAPER

4631, 4632 and 4635
Tektronix Standard Dry Silver Paper
216 mm x 152 m (8.5 in x 500 ft)
Single Roll

4 Roll Carton

4633A, 4634 and 4635

Tektronix High Performance Dry Silver Paper

216 mm x 152 m (8.5 in x 500 ft)

Single Roll 006-2432-00 ......... $215
4 Roll Carton 006-2432-01 ......... $750

4611/4612 Dielectric Hard Copy Paper
216 mm x 152 m (8.5 in x 500 ft)

2 Roll Package 006-2838-00 ........... $35
4611/4612 Tektronix Dry Copy Toner
4.9 oz Bottle 006-2990-00 ........... $22

PRINTER PAPER AND RIBBONS
4641 Printer Ribbon

Box of 12 119-0820-00 ......... $180
4642 Printer

Paper-Tab Stock, Fan Fold,

270 mm x 279 mm, (10.6 x 11 in)

2500 Sheets/Carton 002-0262-01 ........... $60
Paper Roll Box of 12 002-1084-01 ........... $70
Ribbons Package of 4 002-1451-01 ....ccueeee $70
4643 Printer Ribbon

Cassette 118-1314-00 ........... $25

MAGNETIC MEDIA

4110 Series 8 inch Flexible Magnetic disk
512 Kbytes Formatted Capacity
Box of 10 119-1376-01 ......... $110

4170, 4925 and 4926 Option 25 Flexible 5/s inch Disk
650 Kbytes Formatted Capacity
Box of 10 119-1583-01 ........... $55

4905 Options 31 & 32 Flexible 8 inch Magnetic Disk
315 Kbytes Formatted Capacity
Package of 10

4907 Flexible 8 inch Magnetic Disk
630 Kbytes Formatted Capacity

119-0848-01 ......... $115

Package of 10 119-1011-01 ......... $150
4905 Options 33 and 34

Hard Disk Pack Formatted Capacity

5 Mbyte 119-0855-00 ......... $250
4909 Disk Cartridge

13 Mbyte

Formatted Capacity 119-1462-00 ......... $275
4050 Series, 4923 and 4924

Certified Data Cartridge

300 ft Each Cartridge 119-0680-00 ........... $30
Package of 5 119-0680-01 ......... $120
Certified Data Cartridge

450 ft Each Cartridge 119-1439-00 ........... $35

Certified Data Cartridge (4050 Series Only.)
600 ft Each Cartridge 119-1463-00 ........... $45
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Providing quality instruments designed to
test, time, measure and monitor a variety
of television, RF, fiber optic, and data
communications network signals is the
responsibility of the Communications
Division's three Oregon-based business
units: Television Products, Frequency
Domain Instrumentation, and
Communications Network Analyzers. A
sampling of products is shown below. A
separate photo emphasizes three major
new television-related instruments: 1910
Digital Generator, 110-S Synchronizer,
and 1740 Waveform/Vector Monitor.

Electronic communications continue to
impact mankind through newer and better
equipment and applications. We are
proud to be at the leading edge of these
new technological opportunities. Through
a cohesive network of domestic and
international sales and service locations,
each with personnel experienced and
knowledgeable in the communications
marketplace, we bring Tektronix
performance and support to our
Communications Division customers
throughout the world.
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LCD Readout Resolution to 0.1 dB/1.0 Meter

Accurate, Repeatable Measurements

Built-in Chart Recorder, Optional Recorder
Output

Digital Storage Provides Easy to View Wave-
form and Noise Reduction

Two Selectable Pulse Widths

Portable — Operates from 12 Volt Vehicle
System or Battery Pack

Unmatched Range

The OF150 is a high performance, easy to use,
portable instrument that can perform repeatable,
accurate distance and loss measurements on
multimode optical fibers.

Typical applications include: splice measurement
through a one-way cable loss of up to 21.5 dB to
within 0.1 dB; detection of fiber ends, (four
percent Fresnel reflection) through a one-way
cable loss of up to 425 dB; and measuring
distance to discontinuities (such as splices, Fiber
faults and ends) to 19.9 km, with one meter
resolution
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CABLE TESTER
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Direct Readout Saves Time and Errors

The OF150 gives you direct LCD readout of
results, eliminating voltage-to-power and time-to-
distance computations and risk of operator
errors. Direct readout assures accurate, repeat-
able measurements every time. A built-in chart
recorder provides a permanent record of the
waveform for reference and comparison

Get an Accurate Picture of Splice Loss
Digital storage produces a consistently sharp,
easy-to-view trace. Signal averaging and
selectable filters help maintain waveform resolu-
tion, so that measurements are made as accu-
rately at long distances as closer in.

Two filters provide signal averaging and incre-
mental decreases in the RMS noise floor. Com-
pared to Fast filter operation (fast sweep), the
Medium filter (medium sweep) provides a 7.5 dB
reduction and the Slow filter (slow sweep) a
15 dB reduction. By using the Fast-Medium-Slow
selection, you can pick the optimum signal acqui-
sition speed/noise reduction combination

The OF150 also offers two selectable pulse
widths. The short pulse increases resolution for
close-in measurements, while the long pulse ex-
tends distance/loss measurement range

Easy to Use

The OF150 combines high performance with ease
of use. With Tektronix supplied manuals,
craftspeople or technicians can learn to use this
instrument in two hours or less.

Portability and Convenience

Its compact size, light weight and rugged design,
plus the ability to operate easily from a 12 volt
vehicle system or external battery pack, enables
the OF150 to offer exceptional portability in a high
performance instrument.

CHARACTERISTICS

OPTICAL TEST SIGNAL
Wavelength — 820 nm (nominal).
Displayed Pulse Width — Long Pulse: 55m, +1m. Short
Pulse: 1.5m, +0.3 m.
Displayed Noise on the Incident Pulse — < + 1.0 dB peak
(Fast filter).
System Pulse Rate — 4.762 kHz +5 Hz.
Optical Output Amplitude — =25 W Time-average power
coupled into test fiber (50 um core, 0.20 NA) (Long Pulse
mode).
Optical Pulse Amplitude Stability — <0.4 dB drift over the
duration of a Slow sweep.
Absolute Maximum Optical Output Amplitude — 200 W
time averaged power
Displayed Pulse Risetime — <0.7 m from —20 dB point to
—6 dB point.
Displayed Pulse Falltime — <5 m from trailing pulse corner
to the +60 dB point relative to bottom of display range.
<500 m from trailing pulse corner to the +30 dB point relative
to bottom of display range.
=2 km from trailing pulse corner to the + 15 dB point relative
to bottom of display range.

MEASUREMENT RANGE
Displayed RMS Noise Floor — + 1.8 div, +0.4 div from bot-
tom of display range with Fast filter and 10 dB/div scale.
Decrease in RMS Noise Floor through Filtering — With Medi-
um Filter: 0.75 div (7.5 dB). With Slow Filter: 1.5 div (15.0 dB).
Optical Input Sensitivity — =0.40 xW input for 30 dB above
displayed RMS noise floor.
Dynamic Range — 105 dB (typical) between peak optical out-
put pulse and RMS noise floor (Slow Filter).
Maximum Round Trip Fiber Loss for Fiber End Detection —
85 dB typical (assuming 4% Fresnel reflection).
Maximum Round Trip Fiber Loss for +0.1dB Scattering
Signal Measurements — 43 dB typical (dependent on fiber
characteristics).

CRT VERTICAL DISPLAY
Vertical Scales — 10 dB/div and 2 dB/div (10 div).
dB Scale Accuracy — +0.5dB over any 10dB increment
from +20 dB to +70 dB, relative to bottom of display range.

Incremental dB Scale Accuracy — +0.05 dB (typical) over
any 1 dB, increment from +10 dB, to +70 dB relative to bot-
tom of display range.

CRT HORIZONTAL DISPLAY
Distance Scales — 1 m/div to 1000 m/div.

Display Limits — —5m to 19.9 km from front-panel
connector.

Sweep Time — 0.15 s (Fast); 3.15 s (Med); 55 s (Slow).

o] Di Calib — 4.88 ns/m.

“Zero” Di Ref: A y — +0.5 m on screen.
LCD NUMERIC READOUT

Distance Readout Range — 0 km to 19.9 km.

Dist Read " 1

—1m.

Distance Cal Factor Range — 4.8 ns/m to 5.0 ns/m.

Dist Cal Factor A y — Within 0.01 ns/m of panel
indication at center of scale (4.900); within 0.02 ns/m of panel
indication at scale end points.

Loss Measurements — Readout Range: —25 dB to +25dB
(one way fiber loss) from center reference point. Readout Res-
olution: 2 dB/div scale: 0.1 dB; 10 dB/div scale: 0.5 dB.

Di M A
in Fiber Cal Factor.

“ Instrument timing in accuracy plus distance cal factor indica-
tion error.

y — +0.3%"" +uncertainty

T T————
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CHART RECORDER
Chart Dimensions — 40 mm x 125 mm (corresponding to the
full CRT graticule area)

Chart Distance Scale Linearity — + 0.2 major division match
at any point.

Chart Vertical Scale Linearity — + 5% of deflection from cen-
ter, +0.3 major division.

Chart Running Time — 16 s.

SAFETY
Meets Class | Laser product safety classification under Radia-
tion Control for Health and Safety Act of 1968. Optical output
connector interlock prevents optical output when interlock is
open.

ENVIRONMENTAL CHARACTERISTICS

The OF150 meets the specifications of MIL-T-28800B, Type IIl,
Class 3, Style C except for Radiated Emission specification
RE-01

Altitude — Operating: 4600 m (15,500 ft)
12 000 m (40,000 ft)
Temperature — Operating:

62°C to +85°C

Nonoperating:

15°C to +55°C. Nonoperating:

PHYSICAL CHARACTERISTICS

Dimensions mm in
Width (Without front cover, handle or feet) | 327 13.1
Height 175 7.0
Depth 499 20.0
Weight kg Ib
Net (Includes accessories except manual) 16.6 37.0

POWER REQUIREMENTS
Ac Operation — 90V ac to 132V ac, 45Hz to 440 Hz,
180 V ac to 250 V ac, 45 Hz to 440 Hz 24 W nominal (55 W
maximum)
Dc Operation — 10 to 16 V dc 20 W nominal (33 W
maximum)

INCLUDED ACCESSORIES

Optical fiber interface cable, 1 meter long, Deutsch Connector
on one end, protective cover on the other end (175-4572-00);
roll of chart recorder paper (006-3618-00); battery power cord
(161-0149-00); ac power cord (161-0118-00); interlock contact
ring (352-0654-01); replacement lens assembly (131-2741-02);
protective cover for fiber optic interface cable (200-2736-00);
cable retainer (343-0170-00); ac power cord (161-0149-00);
manual.

NEW XY1 Output Module

The XY1 provides signals which correspond to

the trace on the CRT and can be used to drive an

external analog plotter or chart recorder
ELECTRICAL SPECIFICATIONS XY1 OUTPUT MODULE

X (Horizontal) Scale — 0.1 +5% per major division on CRT

X Gain — Sets X axis full scale between 0.5V to 1.2 V.

Y (Vertical) Scale — 0.1V +5% of signal per major division
on CRT

Y Offset — Sets Y axis mid-scale between 0.1V and 0.9 V

Z Output (Pen Lift) — TTL compatible, nominal +5 V. Logic
output internally selectable

Sweep Time — 14s +1s.

ORDERING INFORMATION
OF150 Fiber Optic Time Domain

Reflectometer ....cccovcuemeeeereccceninnnennnene
Option 01 — XY1 Output Module
Option 05 — 850 nm Wavelength (nominal) .

INTERNATIONAL POWER CORD AND 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

OPTIONAL ACCESSORIES
C-5C Camera
Hard Case (Transit) — Order 016-0658-00 .........ccceeuns $625
Soft Case — Order 016-0659-00
Chart Paper — One roll Order 006-3618-00
Chart Paper — 25 rolls Order 006-3618-01 .
Chart Paper — 100 rolls Order 006-3618-02 ...
Optical Receptacle Connector — One each
Order 131-2741-02 $60
Optical Receptacle Connector — 10 each
Order 013-0207-02 $375
Accessory Kit (Deutsch) — Order 015-0474-00 ..... $695.00
CRT Visor — Order 016-0653-00 ........cccovevuinernsnniansnenasnne $30
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METALLIC TDR CABLE TESTERS

Portable —
Battery Powered, Self-
Contained, Lightweight

Rugged —
Meets MIL-T-28800, Type I,
Class 3, Style A

Versatile —
Test Any Type Paired
Conductor and Coax Cable

Easy to Use —
Produces Results with
Minimal Operator Training

150

Time Domain

Reflectometry TDR*1
The portable, rugged 1502 and 1503 TDR
Cable Testers are field maintenance tools
that are simple to operate and will test any
transmission cable under virtually any condi-
tions. The 1502 is appropriate for testing
coax and other cables in aircraft, ships, ra-
dar sites, etc. The 1503 tests long runs of
coax or twisted pair cables in telephone and
other communications applications.

These units use a technique called Time Do-
main Reflectometry (TDR) to identify and lo-
cate cable faults. When connected to a line
in the cable, the unit sends out an electrical
pulse that is reflected back to the unit by a
fault in the cable. Fault type is identified by
the shape of the display, and fault distance
is determined by the displayed interval from
the test pulse to the fault pulse.

*1 Also known as cable radar.

For easy carrying and operating in tight
spaces, these units are lightweight and
small and will operate at least five hours on
the internal, rechargeable batteries.

Since permanent records are useful in cable
maintenance, an optional, plug-in chart re-
corder is available for paper recording of
the test. The standard plug-in X-Y output
module can drive an external X-Y Recorder.

1502

This unit is directly calibrated in reflection
coefficient (rho) and distance. The 1502
uses a step-pulse and provides fault resolu-
tion to 0.6 inch on short cables. The 1502
performs to a maximum of 2000 feet, but
with decreasing resolution as the fault dis-
tance increases. The unit is matched to
50-ohm cables, but may be used on others
by adjusting the front panel GAIN control or
using optional impedance adaptors.

1503

For long cables, the 1503 provides high-en-
ergy, '2-sine-shaped pulses. Range of the
1503, dependent upon cable type, is up to
50,000 feet. Resolution capability provides
for resolving faults as close together as
three feet on short cables. Impedance lev-
els of 50, 75, 93 and 125 ohms are
selectable.

1503 Option 01

1503 Option 01 has Distance Cal switches
that make it more convenient for fault loca-
tion in a variety of cables including coax.
When the 1503 Option 01 has been calibrat-
ed for each cable before trouble occurs,
and the records are kept, the Distance Cal
switches can be set exactly and damage
location can begin immediately.

Metric Instruments (1502, 1503)

For distance measurements in meters, in-
stead of feet, there is Option 05 of both the
1502 and 1503. These instruments are fully
metric versions of the 1502 and 1503 with
no conversion from feet to meters involved.

The 1502 Option 05 has a distance resolu-
tion of 15 mm and measures 500 meters.

The 1503 Option 05 has a resolution of
0.9 meter and measures 10 000 meters.
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PORTABLE TDR
CABLE TESTERS

1502 short Range TDR Cable Tester

CHARACTERISTICS
TEST SIGNAL
Shape — Step rise. — I~

Amplitude — 225 mV nominal (into 50 {2 load), dc coupled.
Aberrations — Within +5% during 1st 10 ft after rise. Within
+0.5% peak beyond 10 ft Noise Filter “out.”

System Reflected Rise — =0.07 ft (=140 ps).

Jitter — <0.02 ft (=40 ps) for X.1. <0.1 ft (=200 ps) for X1.
Test Connector — BNC.

Termination — 50 (2, within +2%.

Maximum Input — DO NOT APPLY EXTERNAL VOLTAGE.

VERTICAL SYSTEM
Display Range — + 4 divisions.
Accuracy — Within +3%.
Calibration Point — 2 divisions = 1 p.
Deflection Factor — 5 mp/division to 500 mp/division, 7 steps,
1-2-5 sequence.
Variable — =>3.5:1 from calibration point.
Displayed Noise — Noise Filter switch “out™: +5 mp or less.
Noise Filter switch “in": +2 my or less.

HORIZONTAL SYSTEM
Distance Controls
Distance Dial — Range: 0 to 100 ft for X.1. 0 to 1000 ft for
X1. Accuracy: Within + 2% of reading +0.05 ft for X.1. Within
+2% of reading +0.5 ft for X1.
Feet/Div Control — Range: 0.1 to 20 ft/division for X.1. 1 to
200 ft/division for X1. Accuracy: Within 2% of full CRT screen.
Cable Dielectric Scales (Vy/Vair) — Solid Poly, 0.66; Solid
PTFE, 0.70; Other Var, 0.55 to 1.0. Var is calibrated for air
when turned fully cw.
Sweep Repetition — 40 Hz within +0 Hz, — 10 Hz with Noise
Filter switch “out.” 4 Hz within +20% with Noise Filter switch
“in". 20 s/sweep nominal in chart recorder mode (dependent
upon chart recorder).

UNIQUE CHARACTERISTICS (1502 OPTION 05)
TEST SIGNAL
Aberrations — Within + 5% during 1st 300 cm after rise. With-
in +0.5% peak beyond 300 cm Noise Filter “out.”
System Reflected Rise — <2.1 cm (=140 ps).
Jitter — <0.6 cm (<40 ps) for X.1. =3 cm (=200 ps) for X1.

HORIZONTAL SYSTEM
Distance Controls
Distance Dial — Range: 0 to 25 m for X.1. 0 to 250 m for X1.
Accuracy: Within +2% of reading +0.02m for X.1. Within
+2% of reading +0.2 m for X1.
Meters/Div Control — Range: 0.025 to 5 m/division for X.1.
0.25 to 50 m/div for X1

1503 Long Range TDR Cable Tester

CHARACTERISTICS
TEST SIGNAL

Shape — /2 sine within +20%.
Amplitude — 10 V +20% unterminated. 5 V + 20%, terminat-
ed, ac coupled
Aberrations — — 30 dB p-p. (Equivalent to +1.6%).
Duration — =<10ft (10 ns),*" =100 ft (100 ns),"' =1000 ft
(1000 ns).*!
*! Duration times are within +20% at half amplitude.
Jitter — =<1 ft for X10 (<2 ns). <10 ft for X100 (<20 ns).
Test Connector — BNC.
Termination — 50, 75, and 93 Q, within 1%; 125
within 3%.
Maximum Input — +400V (dc + peak ac at maximum fre-
quency of 440 Hz).

VERTICAL SYSTEM
Display Range — + 4 division
Accuracy — Within +0.25 dB (within +3%).
Calibration Point — 2 division = 0 dB.
Deflection Factor — 0 to 60 dB, 7 steps, 10 dB per step.
Variable — 0dB to 18 dB additive to steps.
Displayed Noise — Noise Filter switch “out™: —80dB RMS,
random. Noise Filter switch “in": —86 dB RMS, random.

HORIZONTAL SYSTEM
Distance Controls
Distance Dial — Range: 0 to 2,500 ft at X10. 0 to 25,000 ft at
X100. Accuracy: Within 2% of reading + 2 ft for X10. Within
2% of reading + 20 ft for X100.
Feet/Div Control — Range: 5 to 500 ft/div at X10. 50 to
5000 ft/div at X100. Accuracy: Within 2% of full CRT screen.
Cable Dielectric Scales (Vp/Vair) — Solid Poly, 0.66; Foam
Poly, 0.81; Var, 0.31-1.0. Var is calibrated for air when turned
fully cw.
Distance Cal Scales, Option 01 Only (Vp/Vair) — Selectable
from 0.2 to 1.0 in 0.01 increments.
Sweep Repetition — 40 Hz within +0 Hz, — 10 Hz with Noise
Filter switch “out.” 20 s/sweep nominal in chart recorder mode
(dependent upon chart recorder). 4 Hz within +20% with
Noise Filter switch “in.”

UNIQUE CHARACTERISTICS (1503 OPTION 05)
TEST SIGNAL
Duration — <3m (10ns),*' =<30m (100 ns),*' =300 m
(1000 ns).*?
Jitter — <0.2 m for X1 (<2 ns). <=2 m for X10 (<20 ns).
*! Duration times are within +20% at half amplitude.

HORIZONTAL SYSTEM
Distance Controls
Distance Dial — Range: 0 to 500 m at X1. 0 to 5,000 m at
X10. Accuracy: Within 2% of reading +0.2 m for X1. Within
2% of reading +2 m for X10.
Meters/Div Control — Range: 1 to 100 m/division at X1. 10
to 1000 m/division at X10.

COMMON CHARACTERISTICS (1502 & 1503)
POWER REQUIREMENTS

Ac Power — Line Voltage: 117 Vac +20% and 234 V ac

+20%. Line Frequency: 48 to 410 Hz.

Dc Power

Battery Pack Operation — At least 5 hours (+20°C to

+25°C charge and discharge temperature) including 20 chart

recordings.

Full Charge Time — 16 hours.

Typical Charge C. ity

Charge Temperature Discharge Temperature
|I-15°C | +20°Cto +25°C +55°C
0°C 40% 60% 50%
+20°C to +25°C| 65% 100% 85%
+40°C 40% 65% 55%

EXTERNAL RECORDER INTERFACE
(STANDARD X-Y MODULE)
Horizontal — 0.1 V/div, source impedance is 10 kf2.
Vertical — 0.09 to 0.13 V/div (adjustable), source impedance
is 10 k2.

PHYSICAL CHARACTERISTICS
Dimensions mm in
Width (with handle) 315 124
Width (without handie) 300 118
Height 127 5.0
Depth (handle extended) 475 18.7
Depth (handle not extended) 419 16.5
Weights kg Ib
Net (with front cover 8.2 18.0
and accessories)
Net (without front cover 73 16.0
or accessories)
Domestic Shipping (complete) = 2 B % | 244
Export Shipping (complete) =~ 16.3 36.0

INCLUDED ACCESSORIES

Watertight front cover (200-1759-00); TDR slide rule for 1502
only (003-0700-00); 50 2 BNC terminator (011-0123-00); preci-
sion 50 (2 cable for 1502 only (012-0482-00); viewing hood
(016-0297-00); X-Y output module (016-0606-00); 110 V ac re-
placement fuses (for front panel) for 1502 only (159-0032-00)
or 220 V ac (159-0029-01); power cord (161-0066-00); mesh
filter (CRT) (378-0055-00); BNC female-to-female adaptor for
1502 only (103-0028-00); 9 ft BNC-to-clip-lead cable
(012-0671-02); manual.

ORDERING INFORMATION
1502 TDR Cable Tester .... cerneennee $5,800
1503 TDR Cable Tester ... .. $4,900

Option 01 — (Distance Cal for 1503 only) . +8375
Option 04 — With Cable Tester Recorder . $1,050
Option 05 — With Cable Tester Metric Version) .. NC

Option 76 — GM (P7) Phosphor + $35

INTERNATIONAL POWER CORD AND 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

OPTIONAL ACCESSORIES (1502)
Chart Recorder — Order 016-0506-04 ....
Chart Paper — One Roll Order 006-1658-01 ..
Chart Paper — 100 Roll Case Order 006-1658-02 ......
Accessory Pouch — Order 016-0351-00 .......ccouvurensuraens
Static Suppressor — (helps protect front end
from damage). Order 011-0132-00 ..
Impedance Adaptor —
50/75 Q. Order 017-0091-00*1
50/93 Q. Order 017-0092-00"" ..
50/125 Q. Order 017-0090-00*"
' Should be purchased with following two parts:
Connector, BNC Female-to-GR —

Order 017-0063-00 $43
Connector, BNC Male-to-GR —
Order 017-0064-00 $75

OPTIONAL ACCESSORIES (1503)
Chart Recorder — Order 016-0506-04
Chart Paper — One roll Order 006-1658-01
Chart Paper — 100 roll case

. $1,100
.. $7.50

Order 006-1658-02 $550
Isolation Network — (for balanced lines).

Order 013-0169-00 $155
Adaptor Cables (BNC-to-Clips) — 9 foot

Order 012-0671-02 $60
30 foot Order 012-0671-03 $70
Accessory Pouch — Order 016-0351-00 ....c.cccccevurucrunaens $25

Direct Current Adaptor with Filter (for use with standard 12 V
automobile lighter plug with negative ground).
25 Foot Cord Order 015-0327-00 ......cccceumuseunmresssssasesnne $175

LOGISTICS INFORMATION

For logistics data, see Tektronix Logistics Data Book.
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TEK

PROGRAMMABLE

DATA COMMUNICATIONS TESTER

834

Programmable

Allows Automation of Tests

Easy to Operate

Handles ASYNC/ASYNC BLOCK/BISYNC/
HDLC/SDLC

Portable and Lightweight

The Tektronix 834 Programmable Data Communi-
cations Tester is a powerful network troubleshoot-
er designed to meet the demand for cost and
time-effective first-ine field service. The 834's
portability (5.5 kg, 12 Ib), ruggedness, and ease
of use gives you a welcome independence from
bulky, expensive equipment.

The 834 is compatible with EIA RS-232, and
CCITT V.24 interfaces and can be expanded to
many others with appropriate options. The 834
provides: system monitoring, DTE and DCE simu-
lation to evaluate the entire network, bit error rate
testing for analyzing phone lines and modems,
the ability to calculate and confirm block check
characters, and internal self-diagnostics

The fast 19.2 kilobaud rate lets you test the most
modern networks. The bright 16-character front
panel display is fully decoded in ASCIl, EBCDIC,
HEX, your own, or optional character set

We have programmed new features along with
common test routines and setups into a series of
application ROM packs that easily slip into the
834 and extend its testing capabilities in specific
areas

MODES OF OPERATION

Monitor

The 834 monitors and records activity occurring
on the interface without interfering with data
transmission. The major control line status is
recorded with each character. Trigger capability
allows selective capture of data (refer to

Triggering).

Modem (DCE) Simulation

In this mode, the 834 functions as DCE (Data
Communications Equipmént) or modem simulator
for testing the DTE (Data Terminal Equipment)
Messages can be sent to the UUT (Unit Under
Test), and messages received from the UUT can
be examined and cause further action by the 834.
The sequence of events is controlled by a stored
program (in the 834) which can be manually
entered or stored in a user defined ROM (refer to
Programmability).

Terminal (DTE) Simulation

In this mode, the 834 performs as DTE (Data
Terminal Equipment) or terminal simulator for
testing the DCE (Data Communications Equip-
ment) side of the interface. Otherwise, operation
is similar to the modem (DCE) simulator mode
described above.

Bert Mode
In this mode the 834 performs bit and block error
rate testing using the 511-bit CCITT standard
pseudo-random pattern. Additional patterns and
testing capabilities are available with appropriate
ROM pack.

Self Test Mode

In this mode, internal diagnostics and excercising
routines can be called up by the operator to verify
that the 834 is functioning properly.
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DATA COMMUNICATIONS TESTER

CHARACTERISTICS
INTERFACE COMPATIBILITY
Compatible with EIA RS-232 and CC1TT V-24 interfaces. Op-
tional interfaces also available.

DATA TRANSFER
Data Transmission Timing —
asynchronous.
Communications Mode — Half or full-duplex.
Bits Per Character — 5, 6, 7, 8, 9; characters with five bits do
not include parity; characters with nine bits are available in
asynchronous mode with parity.
Codes — ASCII, EBCDIC, HEX standard (others available
with application ROM packs).

DATA TRANSFER RATES
I | (Crystal C — 50, 75, 110, 134.5, 150, 200,
300, 600, 1200, 1800, 2400, 4800, 7200, 9600, and 19,200
bits/s; (synchronous full-duplex up to <9600 bits/s).
External — Limited to maximum of 19,200 bits/s; (synchro-
nous full-duplex up to <9600 bits/s).
Parity — None, odd, even, all mark, all space.
RTS/CTS Delay (Half-Duplex Mode Only) — Programmable
from 0 ms to 9999 ms. (Defaults to 200 ms if not programmed.)

Synchronous and

Accuracy — +5ms, —15ms.

Block Check Characters — CRC-16, CRC-CCITT, LRC; (ex-
panded with ROM packs).

Bit Error Rate/Block Error Rate Tests — The 834 uses the
511-bit CCITT standard pseudo-random pattern sent in blocks
of 1000 bits. Errors are counted continuously or over a test
length of 10% or 108 bits stored in error, blocks sent, blocks in
error, and sync faults. See 834R03A Link Test ROM Pack for
additional capabilities.

SET-UPS
ASYNCHRONOUS OPERATION
Stop Bits — Transmits 1, 1.5 or 2; responds to 1.
End of Frame — One programmable character in any bit com-
bination; (defaults to 0A); (ASCII New line).
Timing — Normal or isochronous.

SYNCHRONOUS OPERATION
Synchronizing Character — Programmable to require any 1
or 2*1 characters (defaults to 32 32).
End of Frame — Programmable to recognize any of a number
of idle conditions (Mark, Space, Syn) and/or a single character
(defaults to 37, EBCDIC EOT).
Clock — Normal, derived, DTE.
“11f 2, they may be different.

HDLC OPERATION
NRZ! — On or off.

Clock — Normal, derived, DTE.

TRIGGERING
Trigger Location in Buffer — Start, center, end.
Match (Source of Data Being Searched for Trigger Events)
— None, DTE, DCE.
Trigger Sequence — Programmable to require a sequence of
0 to 25 characters (0 to 5 if no mask programmed).
Mask Sequence — Programmable to mask a 0 to 25 charac-
ter trigger sequence.
Error Conditions — In Async: Parity or frame error. In Sync:
Parity error. In HDLC: CRC error, abort sequence or short
frame (<32 bits).
Marker — Low-to-high or high-to-low transition of marker can
be selected.
Buffer Capacity — 2699 character (expanded with some
ROM packs).

PROGRAMMABILITY
Program Steps — 99 available.
Message Lengths — 50 totaling 3000 bytes.

Data Captured — Always the last 2699 character received
before the program stops or before Stop is pressed; (number
of characters expanded with some ROM packs).
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Basic Instruction Set (Additional Instructions Available in
ROM Packs)

HALT: mm

Stop and display message mm.

SEND: mm

Send contents of message buffer mm as a frame.

RECEIVE

Obtain next complete data frame for processing.

COMPARE: mm

Search frame for a match with message buffer mm.

JUMP EQ: ss

Jump to step ss if a match is found.

JUMP NE: ss

Jump to step ss if a match is not found.

JUMP: ss

Jump to step ss.

IF TIME: ss

Jump to step ss if the timer expires

TIME OUT # pp

Start timer with value in parameter pp.

MASK: mm

Use message mm for mask during COMPARE operation.

WAIT # pp

Start time with value in parameter pp and do not proceed to

following step until timer expires (10 to 9999 ms).
INTERFACE ACCESS PANEL

All Pins (2 through 25) — Accessible.

Major Control Lines — May be connected or disconnected
from the 834 via rocker switches. These include: TXD, RXD,
RTS, CTS, DSR, GND, CD, TX0 (DCE), RX0 (DCE), DTR, TXO
(DTE).

Interface Configuration — Can be modified using jumper
straps and the + 12 (space) and — 12 (mark) V sources provid-
ed on panel. Control lines CD, RTS, CTS, DSR, and DTR are
program controllable with most ROM packs.

Probe — Via a dual LED display, allows checking the current
condition of any of the lines.

Marker — Allows the status of any interface line to be stored
with each received character. This storage is in conjunction
with the major control lines automatically recorded (CD, RTS,
CTS). The marker, CD, RTS, CTS, DSR, and DTR can also be
tested under program control with most ROM packs.

DISPLAY
Alphanumeric Display — 16 fluorescent digits. (Each digit is a
5 x 7 dot matrix 9 mm high.)

Status Indicator for Control Lines — LED.

PHYSICAL CHARACTERISTICS
Di i = mm in
Width 305 121
Height 102 4.0
Depth 306 12.4
Weight ~ kg Ib
Net 55 12.0

POWER REQUIREMENTS
Line Voltage Ranges — 90V ac to 132V ac; 180V ac to
250 V ac; 115V nom.

Line Frequency Range — 48 Hz to 440 Hz.
ENVIRONMENTAL CHARACTERISTICS
Temperature Range — Operating: 0°C to 50°C (32°F to
122°F). Nonoperating: —40°C to 75°C (—40°F to 167°F).

Humidity — 95% relative humidity, 30°C to 60°C.

Altitude — Operating: Sea level to 4500 m (15,000 ft). Nonop-
erating: Sea level to 15 000 m (50,000 ft).

Shock — 50 gs, 'z sine. 11 ms duration in each major axis.

OPTIONAL INTERFACES
Current Loop Interface (Option 02) — Operates in both two-
wire (simplex or half-duplex) and four-wire (full duplex) modes.
The current source for each of the two loops is selectable;
either externally or internally supplied. Internal current sources
are 20 mA and 60 mA.

RS-449 Interface (Option 03) — Supports both differential
(RS-422) and single-ended (RS-423) circuits. This interface per-
mits the use of a 9-pin connector for secondary channels along
with the main 37-pin connector.

MIL-STD-188C Interface (Option 04) — Conforms to the mili-
tary communication system technical standard MIL-STD-188C.
Menu selectable, inverted or normal data allows the 834 to
easily switch to an RS-232 compatible mode.

The MIL-STD-188C interface is factory installed only. The cur-
rent loop and RS-449 interfaces are external PODS which can
also be purchased as optional accessories and added at any
time. When a POD interface is not connected, the standard
RS-232 interface is functional.

INCLUDED ACCESSORIES
RS-232 three connector cable assembly, front panel jumper set
(198-4006-00); US 115 V power cord (161-0066-00); manual

ORDERING INFORMATION
834 Programmable Data

Communications Tester
Option 02 — Current Loop Interface ..
Option 03 — RS-449 (RS-422/RS-423) Interface
Option 04 — MIL-STD-188C ......vecuscenemmnsasessessssssenee

INTERNATIONAL POWER CORD AND 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

ROM PACKS
834R01 — General Purpose ROM Pack
834R02A — Bisynchronous ROM Pack (EBCDIC) .
B834R03A — Link Test ROM Pack ..
834R04 — HDLC/X25 ROM Pack ..
834R05 — Extended Instruction Set ROM Pack .
834R06 — Bisynchronous ROM Pack (ASCII) .
834R07 — PARS/IPARS ROM Pack
834R10 — SDLC/SNA ROM Pack
834R11 — Extended Monitor ROM Pack ..
834R13 — SDLC/SNA (FID3) ROM Pack ...
834RDA — ROM Development Aid ROM Pack ......... $1,200

OPTIONAL ACCESSORIES
Current Loop Pod Accessory — Order 015-0361-00 ..
RS-449 Interface — Order A6741
Diagnostic ROM Pack — Order 067-0986-00 ..
Carrying Case — Order 016-0672-00 ...
Break Out Box — Order 015-0258-00 ...

$350
.. $750

.. $190

= S
— —_
- —

A variety of training accessories are also available including
workbooks, video tapes, etc.

Additional information available in the 834 Selection Guide (re-
quest number 35W4922). Request copies at your local sales
office or via the return card in this catalog.
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ROM
DEVELOPMENT AID

834RDA

The System for Developing Customer User
ROMs for 834 ROM Packs

The Tektronix 834RDA is the tool that gives users
the ability to automate and extend the capabili-
ties of the 834 Programmable Data Communica-
tions Tester by developing custom application
ROMs for use with 834 application ROM packs.

The 834RDA supports the generation of user-
defined programs, setups and messages. It also
aids the user in extending the Baud, Code, Idle
and transfer function directory menus by adding
new menu entries.

PROMs are developed by building a ROM image
in the 834 System. The ROM image is the entire
contents of the ROM you are creating, including
all the messages, programs, power-up setups
and transfer functions that you develop. The
834RDA uses the RS-232 or an optional port on
the 834 to interface to an external PROM pro-
grammer, a printer or terminal, or a unit under
test. The 834RDA and 834 are used with an
external PROM programmer to read and write
PROMs. A terminal or printer used with the
system produces formatted listings of the ROM
image contents. With the 834 connected to the
unit under test, the ROM image can be executed
to verify operation and correctness.

The 834RDA also contains the Extended Instruc-
tion Set available in most 834 ROM packs.

FUNCTIONS OF THE ROM
DEVELOPMENT AID

Save Program/Setup Function

The Save Program/Setup Function provides an
easy method of saving individual instrument set-
ups or simulation programs for storage in ROM.
These setups and simulation programs will be
callable by the user, or may be called up by
preprogrammed test routines

Record Mode

In Record Mode all keystrokes are recorded in the
order that they are entered until the exist com-
mand is executed. Afterwards, the keystroke
sequences may be edited. Record Mode is par-
ticularly useful for preprogramming 834 opera-
tions or test routines. It can also be used to
create individual instrument setups or simulation
programs for storage in ROM. The user can also
easily set up automated test sequences in
Record Mode by the call-up of previously pro-
grammed instrument setups and simulation
programs.

Form Entry Functions

Several types of entries can be created using the
Form Entry Functions. These include menu addi-
tions (baud rates, translation code tables, direc-
tory entries, and sync idle characters); keystroke
sequences (power up and normal);, character
strings (for addition to message buffers). These
functions can also be used to edit or modify
existing programs or routines.

New Key Codes

The 834RDA includes two additional Code menu
items. The Keys translation code produces a one-
character representation of each key and is used
when editing key sequences. The Display transla-
tion code makes all 834 display characters avail-
able to the user for building new code translation
tables.

Input-Output Functions

The 834RDA System can accept input from any
PROM burner that supports the TEK HEX format
and has an RS-232 interface. Error detection
checks are made to assure correct image trans-
fer from the PROM programmer to the 834. The
ROM image contains all of the completed entries
plus the appropriate “overhead” data such as
header, trailer, byte counts and checksum infor-
mation. Upon completion of new entries or
changes to the ROM image contents, the
834RDA ROM Development Aid can send a
completed ROM image back to the PROM
burner.

A listing of the entire ROM image or of individual
entries can be sent to a printer or terminal for
documenting purposes.

834RDA Menu

Level 1:

Copy Entry, Replace Entry, Delete Entry, Write
2k, Write 4 k, Read ROM, Clear ROM, Print ROM.

Level 2:
HDR:, Size =, (list of additional entries as
created).

Level 3:
Form Keys, Form Messages, Form Directory, Form
Baud, Form Idle, Form Code, Form Pupkeys.

Program Edit Functions

The program edit functions enable users to insert
and delete program steps. The resulting program
is automatically renumbered to reflect the
changes and all Jump and Call instructions will be
adjusted accordingly.

Program Debut Functions

The program debug functions enable users to
interrupt an executing 834 program, cause single-
step program execution, set a breakpoint and
display or change program steps, parameters,
and messages.

ADDITIONAL INFORMATION

The 834RDA should be used with an 834 having
level 05 or greater software. This can be verified
by placing the 834 in self-test mode; scrolling
down two levels to the LIST-DSROM display, then
over one entry to LIST-CSROMO. Press the start
key; the display will read “CSRM@;PN = 0836-05"
or similar. This is the part number of the ROM
containing the pertinent 834 software, and the
last two digits should be 05 or greater.

A level 05 or greater ROM is supplied with each
RDA in case it is needed. If it is not, the ROM can
be erased and used for recording your custom
routines.

If additional information or updates are required,
contact your local Tektronix Sales or Service
Center.

The 834RDA System is compatible with several
PROM burners. Tektronix Application Note
35AX-4780 is available with additional detail on
PROM programmer compatibility, selection crite-
ria and operation information.

Order 834RDA ROM Pack

Development Aid $1,200

Option 01

Option 01 adds the following instructions to the
834RDA: PACKFRAME, HEX CONVERSION,
AND, OR and deletes the Print ROM function
available in the standard 834RDA .........c.... N/C
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834 ROM Packs

834 ROM packs are firmware extensions of the
834 Programmable Data Communications Tester.
These products all contain the extended instruc-
tion set as listed on this page. They (except the
834R01) also include program debug and edit
functions plus the unique capabilities listed for
each individual ROM Pack.

Additional information is available in the 834
Selection Guide (request number 35W-4922). Re-
quest copies at your local sales office or via the
return card in this catalog.

In each ROM Pack, at least one ROM space is
reserved for customer use. Each ROM space can
accommodate a 2 k or 4 k ROM or EPROM. The
custom ROM area of the ROM Pack can be
programmed using 2716, 2732, 2516 or 2532
single power supply EPROMs or combination of
the above.

As new ROM Packs have been introduced and
existing ROM Packs enhanced, the firmware in
the 834 has been expanded. The description for
each ROM Pack includes the 834 firmware revi-
sion level required to make available all the
capabilities of the ROM Pack. New 834's are
shipped with the latest firmware and will support
all the 834 ROM Packs in this catalog.

The software level of older 834s can be easily
verified as follows:

Place 834 in Self-Test mode.

Scroll down two levels (press | key twice) to the
LIST DSROM display.

Press the — key once to obtain the LIST
CSROMp display.

Press Start key.

The display will read CSROMf=PN = fB36-XX.
The last two digits indicate the software level of
the 834 Data Communications Tester.

Contact your local Tektronix Sales or Service
Center if additional information or updates are
required.

Extended Instruction set,
11 LOAD # pp
Load register with value in parameter PP
12 STORE # pp
Store register value in parameter PP
13 COMPARE # pp
Compare register value to value in
parameter PP
14 INCRMNT # pp
Increment value in parameter PP by one
15 DECRMNT # pp
Decrement value in parameter PP by one
16 DISPLAY # pp
Display value in parameter PP
17 LOAD: mm
Load register with character from
message MM
18 STORE: mm
Store register value in message MM
19 DISPLAY: mm
Display message MM
20 CLEAR: mm
Clear message MM
21 TRANSFR # pp
Invoke key sequence described by value
in parameter PP
22 SETEIA = nn
Set EIA RS-232 control line specified by
value NN
23 TESTEIA = nn
Test EIA RS-232 control line specified by
value NN
24 TESTFRM = nn
Test for type of frame indicated by value NN
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25 TESTKEY = nn
Test for keyboard input indicated by
value NN
26 BREAK # pp
Send BREAK for length of time specified in
parameter PP
27*1BCC: mm
Calculate and insert BCC for message MM
28*1PROTOCOL
Enables customized BCC calculation for
particular protocols and translation codes
29*1BLOCK: mm
Compare frame to message buffer MM and
count bit errors
30*'CLEAR # pp
Set contents of parameter PP to zero
31*1CALL—ss
Program execution continues at step SS
after placing the number (SS+ 1) in the
register.
32*1RETURN # pp
Program execution continues at step
number contained in parameter PP
33*1OVERLAY # pp
Invoke transfer function xx, where xx is
the contents of parameter PP
In addition to the Extended Instruction Set,
the following instructions are resident in
selected ROM packs.
34 PACKFRM: mm
Pack control field data into message mm,
or, if mm = 0, unpack control field data
from received HDLC/SDLC frame.
35 HEXCONV : mm
Convert an item in the register to the
hexadecimal value of the item; add the
hexadecimal character string to message
mm.
36 AND # pp
AND the contents of the register with the
value in parameter pp, then place the
ANDed value in the register.
37 OR # pp
OR the contents of the register with the
value in parameter pp; then place the ORed
value in the register.
*1 Not in 834R01

834R01 General Purpose ROM Pack

The 834R01 ROM Pack*' simplifies and expands
operation of the 834 Data Communications Tester
for use with asynchronous systems
The following capabilities are programmed into
the 834R01 ROM Pack:
Sets up conditions for asynchronous opera-
tion upon instrument power up.
The addition of correspondence and baudot
character decode tables.
Additional idle menu selections
Split baud rate capability allows either the
transmit or receive baud rate to be changed.
Basic printer tasks verify:
That characters are positioned and printed
properly. Also evaluates DTR response
and X-on, X-off feature.
Simulate and repeat modes (with and without
trigger).
Correspondence code setup (sets the 834 to
the most common correspondence setup)
Baudot code setup (sets up the 834 for the
most common Baudot code setup).

Block asynchronous setup (sets up the 834 to
operate in the block-asynchronous mode).
Graphic test patterns for calibrating screen
attributes in Tektronix 4010 Series terminals.
Extended instruction set through the BREAK
instruction (#26).

*! Level 3 or higher 834 software required.

834R02A

Bisynchronous (EBCDIC) ROM Pack

834R06

Bisynchronous (ASCIl) ROM Pack

The 834R02A and 834R06 ROM Packs*' extend
and simplify the use of the 834 in exercising com-
ponents of the IBM 3270 Information Display Sys-
tem family and compatible terminals manufac-
tured by other companies.
The following capabilities are provided in an
EBCDIC version in the 834R02A*' and ASCII
in the 834R06:
Frame Summaries to provide frame level mne-
monic summary on a frame-by-frame basis.
(This enables the user to quickly and easily
step through data a frame at a time while
viewing straight forward descriptions rather
than sorting through long streams of data.)
Automated BCC checking and insertion
Preprogrammed common bisync messages
Terminal setup and status tests
Attribute Exercise Pattern for testing screen
attributes and orders of a video display
terminal.
Multiple alignment patterns for video displays
New line/End-of-message patterns for testing
printers
Control Key Response test
Various utility programs
Extended instruction set, plus Hex conversion
The AND instruction, and the OR instruction
“! Level 5 or higher 834 software required.

OPTION 12

Option 12 (for the 834R02A, 834R06, 834R10 and
834R13 ROM packs) incorporates the software to
support down loading of programs from a remote
host to the 834. Option 12 also includes a logon
application program specific to ATT require-
ments. Coupling between the 834 RS-232 port
and transmission line will require a user supplied
modem.

834R0O3A Link Test ROM Pack

The 834R03A ROM Pack*' extends the Data
Communications Link testing capability of the
834

The following Bit Error Rate Test (BERT) pat-

terns are provided in the 834R03A ROM Pack:
User defined (may be 4 to 3000 bytes in
length)

2047-bit pseudo-random pattern
63-bit pseudo-random pattern

511-bit pseudo-random (CCITT V.25) pattern
sent in block sizes of 511 bits instead of 1000

Continuous space

Continuous mark

Alternating spaces and marks

3 spaces alternating with 1 mark
1 space alternating with 3 marks
7 spaces alternating with 1 mark
1 space alternating with 7 marks
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Additional test lengths:
10 kilobits

10 megabits
Timed termination
Independent transmit and receive baud rates

Over and under baud rate deviation tests (+ 1, 2.5%)

Turn around delay measurement
Control line tests

Full and Half duplex ping-pong tests
Half duplex BERT

Bias distortion test

Gross start-stop distortion test
Individual start-stop distortion test
Isochronous distortion test

Extended Instruction set
*1 Level 4 or higher 834 software required.

834R04 HoLc/x.25 ROM Pack

The 834R04 ROM Pack*' expands the operational
scope of the 834 when monitoring and simulating
HDLC and X.25 packet switching networks and
their components.

The following capabilities are included in the
834R04 ROM Pack:
Frame-by-frame analysis of data exchanges
Packet-by-packet analysis of data exchanges
Construction of HDLC-formatted frames un-
der applications control
LAP and LAPB setup-shutdown tests
Extended instruction set
Packfram instruction
Option 01 (Factory installed only) makes the
834R04 compatible with HDLC networks using
Bisync Framing.
*! Level 5 or higher 834 software required.

834R05

Extended Instruction Set ROM Pack

The 834R05 ROM Pack*' is for users with unique
application requirements that cannot be fulfilled
by the standard application programming includ-
ed in other ROM Packs. The 834R05 contains the
extended instruction set and program debug and
edit functions. The remainder of the ROM Pack is
reserved for user application ROMs.

The 834R05 reserves room for three user ROMs.
*1 Level 4 or higher 834 software required.

834R07 PARS/IPARS ROM Pack

The 834R07 ROM Pack*' expands the operation
of the 834 Data Communications Tester for test-
ing programmed airline reservation systems.

The following capabilities are included in the
ROM Pack:

SABRE translation

Reversed Hexidecimal translation

Inverted data capabilities
Direct Poll — Continually sends a Go-Ahead
message and looks for replies after each poll
768 E-Pattern (64 X 12) for terminal alignment
960 E-Pattern (64 X 15) for terminal alignment
65 Character Print (64 X 12) “Stairstep”
pattern
Reset Terminal — Sends terminal reset com-
mand (3E HEX) to interchange unit to effect
erasure of all terminal screens.
Terminal Echo — Polls an interchange and
when text message is received, echoes that
message back to the originating terminal.
Printer Test — tests new line function
Terminal Simulation — Responds to direct
polls, write, erase/write commands, and unso-
licited message commands.
ASCU Set-ups — For communicating to
Agent Set Control Unit Equipment
Extended Instruction Set

“1 Level 4 or higher 834 software required.

834R10 spLc/sSNA (FID2) ROM Pack

The 834R10 ROM Pack*' enhances the capabili-
ties of the 834 when operating in an SDLC/SNA
environment using format identifier type 2. This
ROM Pack provides easy to read SDLC frame
and SNA command summaries. This allows quick
and straightforward analysis of data transactions.

The following capabilities are included in the
834R10 ROM Pack:

Attribute tests for 3274 and 3276 displays
Display alignment pattern
New-Line/End-of-Message pattern for testing
printers attached to 3274s and 3276s.
Control Key Response Test
Extended Instruction Set, plus
HEX conversion
AND instruction
OR instruction

*! Level 5 or higher 834 software required.

834“1 1 Extended Monitor ROM Pack

The 834R11 ROM Pack*' implements more pow-
erful monitoring functions. It allows the recogni-
tion of events to cause programmable actions
rather than simply triggering the 834. Using event-
action pairs provides the mechanism for manipu-
lating counters and timers that facilitate statistical
analysis of interactions or events within a network
as well as complex triggering.

There are three event-action pairs available with
this ROM Pack plus a timeout-action pair that ac-
tivates when an event does not occur within a
specified time.

The 834R11 does not require the extended in-
struction set.

834R11 ROM Pack event selections:
DCE Messages with or without masking
DTE Messages with or without masking
Error

Selected Control line change
834R11 ROM Pack action selections:

Trigger the 834
Decrement or increment specified counter
Start interval timer
Enable event-action pairs
Disable all actions except Enable
*! Level 5 or higher 834 software required.

NEW 834R13

SDLC/SNA (FID 3) ROM Pack

The 834R13 ROM Pack enhances the capabilities
of the 834 when operating in an SDLC/SNA envi-
ronment using format identifier Type 3. This ROM
Pack provides easy-to-read SDLC frame and SNA
command summaries. This allows quick and
straightforward analysis of data transactions.

The following capabilities are included in the
834R13 ROM Pack:
Attribute tests for 3271 Control Unit
Models 11 and 12, 3275 Display Station
Models 11 and 12.

Display alignment pattern

New-Line/End-of-Message pattern for testing
printers attached to 3271s and 3275s

Control Key Response Test
Extended Instruction Set, plus
HEX conversion instruction
AND instruction

OR instruction
*1 Level 5 or higher 834 software required.

ORDERING INFORMATION

834R01 General Purpose ROM Pack .... $280
834R02A Bisynchronous ROM Pack
(EBCDIC) $350
Option 12 $60
834R03A Link Test ROM Pack ......ccceuuen $370
834R04 HDLC/X.25 ROM Pack ......cceuees $450
Option 01 — Bisynchronous Framing +$50
834R05 Extended Instruction Set

ROM Pack $175
834R06 Bisynchronous ROM Pack

(ASCII) $350
Option 12 +$60
834R07 PARS/IPARS ROM Pack ......... $375
834R10 SDLC/SNA (FID2) ROM Pack .. $450
Option 12 $60
834R11 Extended Monitor ROM Pack .. $425

834R13 SDLC/SNA (FID 3) ROM Pack . $450
Option 12 — Download with ATT Applcation «............. +$60

Additional information available in the 834 S ion Guide (re-
quest number 35W-4922). Request copies at your local sales
office or via the return card in this catiog.
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851

Designed for Digital Field
Service Applications

Small and Lightweight

The 851 Digital Tester is an easy-to-operate first-
line service tool used to troubleshoot and main-
tain a wide range of digital equipment.

With this portable digital tester, weighing only
6 kg (13 Ib), a first-line service engineer can make
many of the same measurements that now re-
quire an oscilloscope, DMM, counter, timer, logic
probe, thermometer and special purpose test
equipment.

One knob lets you dial 22 functions to perform a
wide variety of tests and measurements. Eleven
functions measure timing, two register plus and
minus peak voltages, three carry out DMM mea-
surements through separate leads and one reads
line voltage at the outlet. Another function allows
you to take temperature readings with an optional
temperature probe. The 851 also measures its
four input thresholds to adjust to the logic levels
of the equipment being serviced.

All functions are completely autoranging and the
indicator lights tell you exactly what range is
being used

CHARACTERISTICS
INPUTS
(ACV, DCV, 9)
R and Cap — 10 M2 +1% and =100 pF.

Red to black terminal. (Volts only.)

Maximum Safe Input Voltage — + 500V (peak) ACV/DCV
(=1kHz).

Resistance Ranges — 200, 2k, 20 k2, 200 k2, 2 MQ,
20 MQ, and 50 M1.

AC VOLTS

(Average responding RMS calibrated for sinewave.)
Ranges — 2V, 20 V, 200 V, and 350 V
Accuracy — 2V and 20V: +0.5% or reading +4 counts,
40 Hz to 1 kHz. +2% of reading +4 counts, 1 kHz to 25 kHz.

-9% full scale. 200V and 350 V: +0.5% of reading +4
counts, 40 Hz to 1 kHz. Extended Temperature Range: Add
+0.2%.

DC VOLTS
Ranges — 2V, 20V, 200 V, and 500 V.
Accuracy — 2V, 20 V and 200 V: +0.1% of reading
+3 counts. 500 V: +0.15% of reading +3 counts. Extended
Temperature Range: Add + 0.05%.
LINE VOLTAGE
Range — 90 to 132 V and 180 to 250 V.

Accuracy — + 3% of reading.
TEMPERATURE
Range — —55°C to +150°C.

Accuracy — +2°C (0.01° resolution). Extended Temperature
Range: Add +1°C.

INPUTS
(Three probes; one for each channel A, B, C.)
Resi and Cap — 10 MQ and =12 pF.
Maximum Safe Input Voltage — +500V at probe tip
(=50 kHz).
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Threshold Levels — Variable (4 controls) Range: +30 V. Se-
tability: +10 mV.

TTL (Nominal, in Detent Position) — Input A: LO is +0.7 V;
Hlis +21 V. InputBandC: +14V.

Input Filter (Narrow Pulse Rejection) — Maximum input rep
rate for pulse rejection = 20 MHz.

Range — Off and 50 ns +20% to =300 ns. Channel to Chan-
nel Delay Mismatch: < 100% of setting.

POSITIVE AND NEGATIVE
PEAK VOLTS
Range — +30 V.
Accuracy — +2% of reading +3% of p-p signal +90 mV.
Maximum Time Between Recurrent Peaks: 25 ms. Peak ampli-
tude must be maintained for at least 25 ns. Extended Tempera-
ture Range: Add + 1% of reading + 1% of p-p signal =10 mV.

FREQUENCY
Ranges — 100 kHz (1 Hz resolution), 1 MHz, 10 MHz, and
35 MHz.
Accuracy — +0.005% of reading +1 count.
TIME MEASUREMENTS
(Period, pulse width, transition time, time interval, and coinci-
dence time.)
Ranges — 1 ms (10 ns resolution), 10 ms, 100 ms, 1s,
and 10 s.
Minimum Time Interval — 20 ns.
Accuracy — +0.005% of reading + 1 count + Trigger Error.
COUNTING
(Totalize, frequency ratio, events count, and transitions count.)
Range — 0 to 99,999.

Input Freq
transition counting).

y — 35 MHz (except 17.5 MHz for

Accuracy — + 1 count, +A Input event or transition frequen-
cy multiplied by the Time Interval Trigger Error.

DUTY FACTOR
Range — 0% to 100%.
Input Frequency Range — 40 Hz to 10 MHz.
Minimum Pulse Width (HI and LO Portions) — 50 ns.
READOUT
Type — Five digits, fully buffered seven segment, 0.5 in LEDs.

Polarity Indication — + for positive readings, — for negative
readings.
Overrange Indication — Display flashes.

FUNCTION
TRASN  TOTAL
war o, e
PERIOD R 7:‘:‘)'
FREQ \ ;.-:t’-

% \ el
FAcron *5
+ TIME

PEAK V 8+

- THRESHOLD

PEAX ¥ AL0
THRES

Range Indicators — LEDs show function ranges in (2, k{2, MQ,
MHz, kHz, ms, us and V.

Logic State Indicators — Red, yellow, and green LEDs show
valid and invalid logic state inputs for CH A. Red and green
LEDs show logic states above or below the threshold set for

| _CH B and C. Any state change indication is sustained

long enough to be visible.

Threshold Lock Indicator (LO > HI) — Red LED indicates
when CH A LO and HI thresholds are locked together (LO
threshold setting is higher than the HI setting).

POWER REQUIREMENTS
Line Voltage Range — 90 to 132 V or 180 to 250 V.
Frequency — 48 Hz to 440 Hz.
Power Consumption — 57 W maximum.

ENVIRONMENTAL CHARACTERISTICS
Ambient Temperature — Operating: +15°C to +40°C. Non-
operating: —40°C to +75°C. Extended Operating Range:
+5°C to +50°C.
Altitude — Operating: To 3048 m (10,000 ft). Nonoperating:
To 10 665 m (35,000 ft).
Vibration — Operating: 15 minutes along each of the 3 major
axes, 0.06 cm (0.025in) p-p displacement (4 g's at 55 Hz)
10 Hz to 55 Hz to 10 Hz in 1 minute cycles. After cycle vibra-
tion in each axis, hold frequency steady at 55 Hz for 10 min-
utes. All major resonances must be above 55 Hz.
Humidity — To 90% at 30°C Tektronix Test Method #1 90%
relative humidity at 30°C for 4 hours.
Shock — Two shocks at 30 g's, "2 sine, 11 ms duration, each
direction along each major axis. Total of 12 shocks.
EMC — Reference Mil Standard 461A-462 susceptibility as
specified. Conducted emission, relax 10 dB. Radiated emis-
sion, relax 15 dB <100 MHz and relax 25 dB =100 MHz.

PHYSICAL CHARACTERISTICS

Dimensions mm in
Width 330 13.0
Height 310 13.0
Depth 180 7.0
Weight = kg Ib
Net 6.0 13.0

INCLUDED ACCESSORIES
Three signal probes (010-0280-00), two DMM probes
(012-0732-00); manual.

ORDERING INFORMATION

851 Digital Tester .......ccceceeenee
Option 01 — With Temperature Probe .

OPTIONAL ACCESSORIES
Temperature Probe — Order 010-6430-00 .......c.ccccuruene $210
Rain Jacket — Order 016-0639-00 ........ccecererreermerararens $15



TEK

TELEVISION
PRODUCTS

CONTENTS

3

| = 1740 Waveform/Vector Monitors ................... 160
- o | { 110-S Synchronizer ............. e 162
e e e R 1910 NTSC Digital Generator/lnsertor . 164

1980 Automatic Video Measurement Set ..... 168

O H Q s Q . Q . @ | 380/381 Video Test Monitors ... 175

1480 Series Video Waveform Monitors ......... 177
528A Video Waveform Monitor .................... 179
1420 Series Video Momtonng
Vectorscopes ... ; we 119
520A Series Vectorscopes ....... vevsrsine 180
2 650HR Series Color Picture Monnors e 182
Tektronix  BP earren smex 690SR Television Color Monitor .............. 185
NTSC Signal Generator Selection Gunde . 188
1410 Series Test Signal Generators ............. 189
1470/1474 NTSC Generators ............. ... 196
143 SECAM Test Signal Generator .............. 197
148 PAL Test Signal Generator ..................... 198
147A NTSC Generator .............. o 200
1430 Random Noise Measuremem Set —{th
1440 Automatic Video Corrector ................... 202
1450 Series Television Demodulators ........... 203
1740 Waveform/Vector Monitors Calibration Fixtures ................cccccoceeveeiii. 206

The 1740 Series represents a significant addition
X to the capability of the Tektronix television signal
Two Instruments in One monitor family of products. Like the 528A and
1420 Series products, which it complements, the

measurements, and remote control of
waveform/vector mode and most of the front
panel sweep and vertical amplifier response
functions

RGB/YRGB Display Capability

. = o
. e ————. . 1740 Series provides all the basic waveform 5
Bright CRT Display monitoring and vectorscope functions, but in a a
single, compact package. In addition, the 1740 o

R-Y (V Axis) Mode Series adds dc power operation (optionally), sin- s
e gle line vertical interval display which is internally z

VITS Monitoring preset, an R-Y/sweep mode for differential phase %
>

[T

- |

w

-

Remote Control Capability

Available in NTSC, PAL, and PAL-M The 1740 Series monitors are half-rack width

instruments. They are intended for use where
space and power consumption and/or portability
are prime considerations and where waveform
and vector displays are not simultaneously
required.

Typical applications include video signal monitor-
ing in VTR bridges, camera control units, produc-
tion switcher consoles, and in mobile vans and
field productions
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TEK WAVEFORM/VECTOR MONITORS

Optional Dc Power Capability

Two instrument options provide a dc Input for
powering the monitor from a 12 volt dc power
source. Option 07 provides the dc capability.
Option 11 provides the dc capability and includes
a portable case and the BP1 Battery Pack as the
power source. The BP1 quickly and securely
mounts to the bottom of the portable case. Total
package weight of the instrument with the BP1
mounted is approximately 13.6 kg (30 Ib).

A 1740 Series instrument will operate from a BP1
for at least two hours before recharging is re-
quired. A fast charger is available as an optional
accessory. Spare BP1 Battery Packs are also
available as optional accessories

Bright CRT Display

The bright CRT display permits use of the 1740
Series in high ambient light conditions, such as
those encountered in field production applica-
tions. Brightness remains high in the 1 and 0.5 us
magnified sweep speeds, thus enhancing the
1740's use in system phasing applications. The
internal waveform graticule and the external vec-
tor graticule are independently illuminated. A
parallax free dual internal graticule, including both
the waveform and vector graticules, is available
(Option 06).

R-Y (V AXIS) Mode

The demodulated chrominance may be displayed
with a horizontal sweep using the R-Y mode for
NTSC signals or the V AXIS mode for PAL and
PAL-M signals. When the burst is set properly in
the vector mode, the R-Y mode displays the
chrominance demodulated on the R-Y axis (V axis
in PAL systems). There are differential phase
markings on the right side of the vector graticule
that are calibrated for use in this mode. Different
sweep speeds may be used to examine differen-
tial phase as a function of time.

VITS Monitoring

VITS (Vertical Interval Test Signals) or ITS (Inser-
tion Test Signals) can be monitored in all modes
Each instrument model is internally set for a
particular line. The 1740 is set to display line 19,
usually occupied by the VIRS (Vertical Interval
Reference Signal). The 1741 is set to line 17/330,
and the 1742 to line 17/280. The 1740 may be
reset for any line from 6 through 36, the 1741 from
line 3/316 through 33/346, and the 1742 from line
3/266 through 33/296.
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1740 (NTSC Vector Display)

RGB/YRGB Display

Facilities for a parade display of camera RGB sig-
nals are included in all 1740 Series instruments.
The monitor's REMOTE connector accepts the re-
quired enable and 3-step staircase signals from
the camera. An internal jumper change permits
display of a YRGB parade signal.

Remote Control Capability

Remote control of input channel selection, mode,
sweep speeds, and vertical amplifier filters is
available through a rear panel connector. The re-
mote function is useful for VTR applications

Available in NSTC, PAL, and PAL-M

The 1740 Series Waveform/Vector Monitors in-
cludes instruments for each of three color televi-
sion systems: 1740 NTSC, 1741 PAL,1742 PAL-M.

Measurement Facilities

In addition to the measurements usually associat-
ed with waveform and vector monitors, and those
provided by the R-Y (V Axis) mode, a 1740 Series
instrument may be used for system phasing, hori-
zontal blanking measurements, and for limited ac-
curacy differential gain. There are also graticule
markings for line tilt measurements

ELECTRICAL CHARACTERISTICS
VERTICAL WAVEFORM MODE

Deflection Factor — 1740: 140 IRE display within 1% with 1 V
input.
1741/1742: 1 V display within 1% with 1 V input.
Variable Gain Range — 1740: Input signals between 0.7 V
and 2 V can be adjusted to 140 IRE display.
1741/1742: Input signals between 0.7 V and 2 V can be adjust-
ed to 1V display.

Maximum Absolute Input Level — +2 V (dc + peak ac).

Video Input Return Loss — At least 40 dB from 50 kHz to
6 MHz.

FREQUENCY RESPONSE
FLAT — +2% from 50 kHz to 6 MHz. +5% from 6 MHz to
8 MHz.

IRE (1740) — Conforms to IEEE Standard 205. Response at
15 kHz does not vary between FLAT and IRE by more than
1%.

LUM (1741/1742) — <3 dB down at 1 MHz, >40 dB down at
4.43 MHz, response at 15 kHz does not vary between FLAT
and LUM by more than 1%.

CHROMA (1740/1742) — Response at 3.58 MHz does not
vary between FLAT and CHROMA by more than 1%.

Lower: —3 dB point at 2.83 MHz to +0.15 MHz.

Upper: —3 dB point at 4.33 MHz to +0.15 MHz.

Attenuation: at 7.2 MHz to >25 dB.

CHROMA (1741) — Response at 4.43 MHz does not vary be-
tween FLAT and CHROMA by more than 1%.

Lower: —3 dB point at 3.68 MHz to +0.15 MHz.

Upper: —3 dB point at 5.18 MHz to +0.15 MHz.

Attenuation: at 8.9 MHz to >25 dB.

RESPONSE DISTORTIONS
Preshoot — 1% or less.
Pulse-to-Bar Ratio — 0.99:1 to 1.01:1.
Overshoot — 2% or less.
Ringing — 2% or less.
Tilt (Field Rate Squarewave, Vertical Window, or 25 us Bar)
— 1% or less.
Differential Gain — Displayed differential gain is 1% or less
with 10% to 90% APL changes.

VIDEO OUTPUT
Frequency Response — 50 kHz to 6 MHz, within 3% of re-
sponse at 50 kHz.
Dc Level on Output — 0.5 V or less into 75 2 load
Output Impedance — 75 0.
Return Loss — At least 30 dB, 50 kHz to 6 MHz.

DC RESTORATION
Dc Restorer Clamp Time — Back porch (Internally selectable
to sync tip).
Low-Frequency Response at 60 Hz — (Attenuation of 60 Hz
or input signal) 20% or less.
Blanking Level Shift with APL Change — 1740: APL changes
from 50% to either 10% or 90% will cause blanking level shift of
1 IRE unit or less.
1741/1742: APL changes from 50% to either 10% or 90% will
cause blanking level shift of 7.2 mV or less.

CALIBRATOR SIGNAL
Frequency — 100 kHz, +0.1 kHz. Synchronizes in 2H and 1H
sweep, providing reference for sweep and magnifier calibration.
Amplitude — 1V display within 0.5%.

HORIZONTAL DEFLECTION SYSTEM
Sweep — Sweep occurs in all Horizontal mode settings with or
without synchronization.
1FLD Sweep Repetition Rate — Equal to field rate of applied
video or external sync.
2FLD Sweep Repetition Rate — Equal to frame rate of ap-
plied video or external sync.
1H Sweep Repetition Rate — Equal to line rate of applied
video or external sync.
2H Sweep Repetition Rate — Equal to half line rate of applied
video or external sync.
Timing Accuracy — 1 us/div sweep within 2%. 0.5 us/div
sweep within 3%.

Linearity — 1 us/div and 0.5 us/div within 2%.

SYNCHRONIZATION REQUIREMENTS
Internal References — 1740: Composite video or black burst
with sync and burst amplitudes 40 IRE to +6 dB.
1741/1742: Composite video or black burst with sync and
burst amplitudes 300 mV to +6 dB.
External References — Waveform Mode: Sync amplitude be-
tween 143 mV and 4 V will synchronize sweeps.
Vector Mode — 1740: Composite video or black burst with
sync and burst amplitudes 40 IRE to +6 dB.
1741/1742: Composite video or black burst with sync and
burst amplitudes 300 mV to +6 dB.
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1740 (NTSC) R-Y Display of Modulated Ramp Signal
EXTERNAL REFERENCES INPUT

Dc Input Impedance — 15 kfl.

Return Loss — At least 40 db from 50 kHz to 6 MHz.

RGB/YRGB MODE
Will display either a 3- or 4-step RGB/YRGB display.
Staircase Amplitude — A 10 V input will result in a horizontal
display of 9 divisions + 1.4 major divisions.
Maximum Operating Staircase Signal Voltage — 12 V p-p ac
component. Signal voltage not to exceed + 12 Vdc + peak ac.

VECTOR MODE
Chrominance Bandwidth — Upper: —3 dB point Fsc
+500 kHz to + 100 kHz
Lower: —3 dB point Fsc —500 kHz to + 100 kHz.
Vector Phase Accuracy — Within 1.25°C

Vector Gain Accuracy — 1740: Within 1.25 IRE.
1741/1742: Within 1.25%.

Quadrature Phasing — Within 0.5°C.

SUBCARRIER REGENERATOR
Pull-In Range — 1740: Within 50 Hz of Fsc.
1741/1742: Within 10 Hz of Fsc.
Phase Shift with Subcarrier Frequency Change — 1740:
Within 0.5°C from Fsc to (Fsc +50Hz), or Fsc to (Fsc
—50 Hz).
1741/1742: Within 0.5°C from Fsc to (Fsc +10 Hz), of Fsc to
(Fsc —10 Hz).
Phase Shift with Burst Amplitude Change — Within 2°C
from nominal burst amplitude to +6 dB.
Phase Shift with Reference Switched Between Internal and
External References — Within 0.5°C.

Phase Shift with Input Channel Change — Within 0.5°C.

1740 and Picture Monitor Rack Mounted Using 014-0020-00,
Mounting Cradle.

PHYSICAL CHARACTERISTICS

Di i mm in

Width 216 85

Height 133 525

Depth 460 18.12
Rear Panel With Optional Battery Pack Attached

Weight kg Ib
Phase Shift with X5 Gain — Within 2°C. Net 8.2 18.8
Phase Shift with Variable Gain — Within 1°C as gain is var- Battery Pack 136 30.0

ied from +3 dB to —6 dB.
Phase Control Range — 360°C continuous rotation.

DISPLAY CHARACTERISTICS
Differential Phase — Within 1°C.
Differential Gain — Within 1%
Variable Gain Range — 1740: Input subcarrier signals be-
tween 28 IRE and 140 IRE can be adjusted to normal burst
vector length.
1741/1742: Input carrier signals between 210 mV and 1.0V
can be adjusted to normal burst vector length.

CRT DISPLAY
CRT Viewing Area — 80 mm x 100 mm.
Accelerating Potential — Nominally 15 kV
GRATICULE
Waveform — Internal, variable illumination.
Vector — External, variable illumination. llluminated with VEC-
TOR or R-Y mode selected.
POWER SOURCE
Mains Voltage Ranges — 100 V (90-100 V); 120 V
(108-132 V), 220 V (200-242 V), 240 V (218-250 V).
Mains Frequency Range — 48 Hz to 66 Hz.
Power Consumption — 50 W max in ac. 30 W nom in dc.

DC BATTERY OPERATION (OPTIONAL 07)
Volitage Input Range — 11V to 16 V.
Over Voltage and Polarity Reversal Protection — Fuse
blows if =20 Vdc or opposite polarity is applied to the dc
INPUT.
Under Voltage Protection — Instrument shuts down when
battery voltage (under load) is below 9 V.
Battery Current — 3.5 A or less at 12 V.

ENVIRONMENTAL CHARACTERISTICS
Temperature — Operating: 0°C to +50°C.
Nonoperating: —55°C to +75°C.

Altitude — Operating: 4500 m (15,000 ft).
Nonoperating: 15 000 m (50,000 ft).

CERTIFICATION
Safety/EMI — UL 1244,

INCLUDED ACCESSORIES
Power cable assembly (161-0066-00); 250 vV, 0.3 A fuse
(159-0029-00); 250V, 0.6 A fuse (159-0043-00); clear filter
(378-0219-00); female remote connector (131-0569-00); re-
mote connector housing (200-1667-00); remote connector
strain relief (358-0314-00); instruction manual 1740/1741/1742.

ORDERING INFORMATION

1740 Waveform/Vector Monitor (For NTSC
system applications .......c.ceueeireccseccnenne. $4,000
1741 Waveform/Vector Monitor (For PAL
system applications .......ccceenversnssnscnne. $4,000
1742 Waveform/Vector Monitor (For PAL-M
system applications ....
Option 01 — (Without the case) ...

Option 02 — (Adds a portable carrying case
with handle)
Option 06 — (Dual internal graticule, waveform
and vector)

+$30
Option 07 — (Adds Dc power operation capability) ..... +$60
Option 11 — (Portable carrying case, Dc power operation,

and a BP1 battery pack) +$650

OPTION ACCESSORIES
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