



























































































































































































































































































































































































































































INPUT/OUTPUT AND RELATED EQUIPMENT

Controllers
Simplified Floppy-Disc Controller for Micro-

computers, T. H. Kehl and L. Dunkel .......... June, p
Display Equipment
Impact of LSI on Terminal Architecture, P. G.

Cook and T: B. Cheek ...:sinmmsmssnyos Nov, p 1
General
Evolution of Microprogrammed Input/Output

Processing in One Processor Family, R.

Vahlstrom and M. Malone ........ccccccvininiciniunans Jan, p
Hardware Versus Software for Microprocessor

O L NIBhOIS: ... b A e e e e o s Aug, p 1
Technical Factors in Selecting Components for

Mixed Systems, D. Hamblen ..........cccceiniiiininnns Mar, p 1
Graphic Equipment
Microprocessor Control of Graphics Terminal

Permits Display Flexibility ............cccccocoeiiiiins June, p 1
Other Input/Output Equipment
Enormous Bucket-Brigade Optical Scanner

Achieves High Efficiency, B. J. Deliduka ........ Feb, p
Minicomputer Peripheral Aids Program Debug-

g S R AIPETE ..coocivnbiosiinsinion ity v s Sept, p 1
Printers
High Speed Line Printers are Price Compatible

With Minicomputer Systems ... Jan, p 1
Punch Card Equipment
Single Unit Card Reader/Printer Serves as Low

PrICE 170 BaVICE ..........c00 00 eemsoirbrmnasorsnnedriistabinsd Feb, p 1

INSTRUMENTATION AND CONTROL

Analog-Digital and Digital-Analog
Conversion Equipment
Digital-to-Analog Converters: Some Problems in

Producing High-Fidelity Systems, R. P.

TRIBMABIEAS ool L icmsvnpesiimomentetivessmbpliviein b utn fa fsas i Jan, p

Power DACs Provide Programmable Voltages

for Minicomputer-Controlled Test Equipment......Aug, p 1

Data and Signal Generators
Programmable Sequence Generator Comprises

Three Integrated Circuits, S. Waser .................... Apr, p 1

Digital Equipment Testers
A Flexible Approach to Microprocessor Testing,

B2 SRRSO <ises st sisarssibsintssuisesmonstesberib e esroiss Mar, p
Considerations in Semiconductor Tester Selec-

Hong DE AIVAEST . it v cmmprosstan i R e W Dec, p
How Computers Can Test Their Own Memories,

R C. \GOlADIAtt ..q.cocbidiviiiniitidunibii b July, p
Moving Inversions Test Pattern is Thorough, Yet

Speedy, J. H. de Jonge and A. J. Smul-

T T e S R N S Ml SO WOl oot R May, p 1
Printed Circuit Board Instrument Analyzes Mi-

crocomputer-Based Systems Online ................... Apr, p 1
Programmable Interface Drivers Simplify Logic

T [ i w SRR 4 (NS R ML SN s o July, p 1
Testing Microcomputer Boards Automatically,

E. B. Foley, Jr and A: H. FIIMAN ....coaimmsess Dec, p
The Logic Analyzer: A Computer Troubleshoot-

G- TOol N A IROBIN «ooiiberimamomaviiomoiussssmniassines Mar, p

91
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89
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67

69
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42
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92

89

General

Programmable Calculators Control Electronic
System Testing, P. Chuhnov ...........cccoeueevvvvecennnnnn Jan,

Monitoring and Control Equipment

Automated Laboratory Testing System Reports
Results Verbally ..............cooooievennriiiniiicrennnne. Apr,

Computer Complex Automates and Protects

Rapid Transit System ..............ccccoevvviivnnennnn. Oct,
Computerized Graphic Display System Aids in
Automatic Design of Tractor Parts ................... July,
Custody Transfer of Crude Oil Automated by
MINICOMPUREAE ......ccccvieiidimsisrussosarsassnsssaosnonnasaronssnes June,
Decision-Making With Flags in Process Control,
L. F. Donaghey, G. M. Bobba, and X. K.
RUbinyiz S Sy e e b e clsmansatnstssns sovasctmranipn Dec,
Digital Measurement of Shaft Position: Syn-
chros and Resolvers or Encoders, S. Davis ........ Feb,
Dual-Computer System Provides Continuous
Control of Cement Plant ....................cccocevennne. July,
International Industrial Computer Systems
Workshop ‘SUMMBNY .......c...oiesismmnessssnsssssisss Jan,
Microcomputers Replace Gas Station Atten-
ORI e R R e o tuvinumsesnane sl ensiohnadonnas Aug,
Microprocessor-Based Design Eases System
Growth from Loop-Level Configuration to
FUll-PIARREIRE . ..t o ittt oviiensssessanvisgannas Jan,
Microprocessor-Controlled Instrument Monitors
Exhaust Gas Temperatures .................ccceeueeennns July,
Microprocessor-Controlled System Diagnoses
Tugboat Engine Malfunctions ..............c........... June,
Microprocessor Solves Batch Mixing Problems
for Supplier of Bread Ingredients .................. Dec,

Microprocessors and LS| Devices Are Prime
Contributors to Design of Automatic Bowling
S By . R adess s sndorspundnsusnswnivasatnsionabnune Sept,

Portable CRT Panel Performs Online Debugging

and Editing of Programmable Controllers ......... Oct,
Professional Group Conference Stresses Micro-
processor Applications for Process Control,
S B DO IR B0 SRR R0 o sunanas oassiosindossnnssinshoip May,
Reliability of Energy Control Center Is Proven
BY: TIM@ ..oiivsivuissssimsnoistusmmmsissssssssvsissiobrssssisvssives Apr,
Self-Checking Tandem Minicomputers Maintain
Security System in High-Rise Office Build-
1] A 0, S A o I ) Mar,
Television Network Automated by Minicomputer-
Controlled Channels .............cccocovviiiiinniniiennnns Nov,
Oscilloscopes
Tools for Logic Analysis, J. Wagner .................. Feb,
MATERIALS
Magnetic Materials
New Magnetic Materials Help Core Memories
Stay Allve, B. D THRUNaS i wimimiissimmisss July,
MEMORY/STORAGE
Flexible Disc Storage
A Method of High Density Recording on Flex-
ible Magnetic Discs, R. C. Franchini and D. L.
WEHINOF bl o S mdtrpnn dvmss dims v Mmoo S abasd Oct,
Group Coded Recording Reliability Doubles
Diskette Capacity, P. S. Sidhu .......cccccevvivnninnnen Dec,
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SYSTEMS DESIGN
ENGINEERS

To analyze both hardware and software de-
signs to guide effective system tradeoffs
and determine system performance based
on hardware/software constraints. Will pro-
vide design support to the product develop-
ment groups.

A BS/MS degree with a knowledge of both
hardware and software development areas
is required. In addition, experience in sys-
tem formulation and proposal generation is
necessary.

These positions will support the introduc-
tion of the next generation retail Point-of-
Sale system and offer a highly visible work
situation.

SOFTWARE DEVELOPMENT
FOR A

SOFTWARE SPECIALIST

IN NEW
PRODUCT DEVELOPMENT

To design and develop microprocessor
operating systems for next generation retail
terminal system. Will define system require-
ments and interfaces through negotiations
with the system and hardware designers.
Perform the necessary elements of design,
research basic systems flow, documenta-
tion, coding and system testing. Your ex-
perience should be in assembly level pro-
gramming as well as some procedural
language (PL-1, COBOL, ALGOL, JOVIAL).
In addition, experience in operating system
development, preferably in the mini-micro-
computer area.

A degree (Computer Science, Computer
Engineering, Elec. Engineering) and from
2-6 years professional work experience will
round out your qualifications.

The retail P.0.S. market is an exploding
one and we invite you to respond as
soon as practical.

Robert W. Donovan
Terminal Systems Division—Cambridge
NCR Corporation
Cambridge, Ohio 43725
614/439-0398

An Equal Opportunity Employer
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Simple Encoding Schemes Double Capacity of

a Flexible Disc, D. J. Kalstrom ..................... Sept,

Simplified Floppy-Disc Controller for Microcom-

puters, T. H. Kehl and L. Dunkel ................... June,

Small Floppy Disc Drive Meets Microcomputer

System Requirements ... Sept

General

Clearing Up the Confusion: Virtual vs Mapped
Membry, D. J. Tanner b

Magnetic Core Storage

New Magnetic Materials Help Core Memories
Stay. Alive, Ri D. TOUTAS [ ibessonnmesisdorsiis

Magnetic Domain Memories

Designing a Magnetic Bubble Data Recorder,
Part 1—The Component Level, E. J. Hoffman,
R. C. Moore, and T. L. McGovern

Designing a Magnetic Bubble Data Recorder,
Part 2—The System Level, E. J. Hoffman,
R. C. Moore, and T. L. McGovern ...................

Magnetic Bubble Systems Approach Practical
Use; J: B dulivssan it s B iari oy

Open Coil Structure for Bubble-Memory-Device

PacKaging, INASA /. o e Sept

Stripe-Line Coil for Magnetic-Field Generation
in Bubble Memory Devices, NASA ...............

Magnetic Tape Storage

New Method for Magnetic Encoding Combines
Advantages of Older Techniques, A. M. Patel ....

Tradeoffs Among Binary Codes in Magnetic
Tape Cassettes, J. J. Pastoriza

Memory Test Equipment

How Computers Can Test Their Own Memories,
G GoldblatE i e R

Read-Only Storage

Adapter Simplifies Development of Microproces-
sor Systems, R. L. Morrison and C. A. Wia-

RTOWSKL % o e e e vt ‘

Semiconductor Storage

Automatic Error Correction in Memory Systems,
B Rickard - osiih D S el aOR B el S

CCDs in Memory Systems Move into Sight,
H. R. Crouch, J. B. Cornett, Jr, and R. S.

EWEED i e oo S i A Sept

New Error-Correcting Technique for Solid-State
Memories Saves Hardware, G. R. Basham .......

1K CMOS RAM Combines Fast Access Time
and Low Power Consumption

NON-EQUIPMENT

Software
Calculating an Error-Checking Character in
Software; 'SU, Masa: b el L e adb o Lo

Macro Processor Simplifies Microcomputer Pro-
gramming, N. Sohrabji ........i.ssssmesmssisns

Minicomputer Peripheral Aids Program Debug-

ging 1SR CAIpert s e o e Sept,

Moving Inversions Test Pattern is Thorough, Yet
Speedy, J. H. de Jonge and A. J. Smulders ......
Programming Hints Ease Use of Familiar Micro-
processor, B. Gladstone and P. D. Page ............
Software Support for Microprocessors Poses
New Design Choices, E. S. Nauful .................
System Languages for Microprocessors: Con-
siderations and Trends, Editorial Staff ................
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GUIDE TO PRODUCT INFORMATION

NOTE: The number associated with each item in this guide indicates
the page on which the item appears—not the reader service number.
Please do not circle the page number on the reader service card.

MATERIALS
INSULATING MATERIALS PAGE
Fluoroplastic Insulation
P o - T R e S 75
HARDWARE
BREADBOARDS
Breadboards
Continental Specialties ...............ccceeiens 111

CONNECTORS AND INTERCONNECTION
SYSTEMS

PC Board Connectors
Viking Industries ...

Circular Power Connectors
M L <

A 5 5
Bunk Ramo « 38
Card Edge Connectors
Mealeo/Microdot . ..mimsaisisveises 140
Interconnection Systems
SIMPERCEHONICE: i3 intveroatinitont besslonsisndinionss 49
Fiat Cable Assemblies
RUBBY o ibigimmmsin s son vy vy 136

INDICATORS; READOUTS;
DIGITAL DISPLAYS; LAMPS

LED Displays

Monsanto/Electronics .........cccovieiiinnnn 23
Alphanumeric Liquid Crystal Displays

UCE R R LA, B ey o | T 141
Color 7-Segment Displays

HeWIOH-PRCKAT « iuunivicsosvinsisidusismpssnsivsandingses 136
Graphic Panel CRT Display

Metra. InStruments <issatmsminne 139
Small Incandescent Readout

Refac -EloCtroniCe qi.ocmsesissimissssissssissie 134
Bi-Color LED Lamps

Dialight/North American Philips ........... 136
SHIELDING

Magnetic Bubble Memory Shields
Amuneal Manufacturing ....
SOCKETS

Sockets
Electronic. MOIdINg: ..........oiimiiivninstonsins 100

Component Sockets
AMP
WIRE AND CABLE
Wire and Cable
Belden/Electronic .............cccovcnrirecnneenernnnens 114
Wirewrapping Equipment
OK Machine & Tool 133

COMPONENTS AND ASSEMBLIES

MAGNETIC COMPONENTS

Cassette Tape Recording Head
Information Magnetics ........cceiiciinns 138

MOTORS; ROTATIVE COMPONENTS

Stepper Motor
North American Philips Controls .............. 4

PHOTODEVICE ASSEMBLIES
Opto-Switches

Sensor Technology ..139
POWER SOURCES, REGULATORS,
AND PROTECTORS
Peripheral Equipment Power Supplies

SYRNAAITUN TOWAL' .. .0l iicisspeasticessmarsasaiascasears 133

Switching Power Supplies PAGE
IEH ROSOAIEN wantmmrarndiismsimsi 133
Trio, Laboratories: ...y 141

Logic Power Supply Module
Polytron Devices ; 143

Isolation Transformer
Deltec . 131

RELAYS

Miniature Solid-State Relay
North American Philips Controls ............ 135

RESISTIVE COMPONENTS

Thin-Film Ladder Networks
Beckman Instruments/Helipot ................ 104

SEMICONDUCTOR COMPONENTS

Monolithic Darlingtons
International Rectifier/

SEMIDORAUCIOL . i raverorsssifvasmisebaiirnsivsin 108

SWITCHES
Thumbwheel Switch

|5, 3,01 0 HEATE el Cover Il
Coded Rotary Switches

AMP 137

Cherry Electrical Products ... 135
Edge Connector Switching Module

Printact Relay/Executone ..o 133

Data Communication Fallback Switches
Dynatech Laboratories/
Cooke ENngineering .........o.ccovveeiveennees 137

CIRCUITS

CIRCUIT CARDS AND MODULES
16- and 32-Bit Binary Divider Modules

Interface ENQIN@Oring .........ocisisinioe 140
Core Memory Boards

Ampex/Memory Products ..............ccce.n. 68

Dataram 95

Fabri-Tek 5
RAM Core Memory Board

MICTO  MEIHORY  sosisinissnsiniassrimisissizimamiod 126
Semiconductor Memory Boards

| AT g e T AR IR o SRR L 136

Intel Memory Syst 87
Disc Drive Controller Board

MiniComputer Technology ........cccemenens 143
GP Interface Bus Module

Kinetic Systems ..........c..iiei 138
Data Tablet/Digitizer Interface

Summagraphics 143
Display Interface Module

Optical EIGCITONICE  ..cciusiinmsemsisssrssssirsssnnss 122
Single-Board Microcomputer Kit

Processor Technology ........sesessiesesasss 124

Microprocessor Evaluation Boards
National Semiconductor ....

Data Acquisition Module

Data Translation 136
12-Bit A-D and D-A Converter Modules

ANAIOg: DOVICBE iueremrscirniibisbssesmagsatissmonss 132
Recorder-Computer Interface Board

American Electronic .Laboratories ............ 134
Video Source Identifier Card

QY8 ‘BYBEMS| cciviusiasssvassisssasssssisanisssssasonsessasss 143

DIGITAL AND INTERFACE INTEGRATED
CIRCUITS
Bipolar Multiplier ICs

TRW/Electronic Systems .............. 90, 108

Quad NOR Gates PAGE

Teledyne Semiconductor ... 106
Static RAMs

EMM SEMI/Electronic Memories &

Magnetics

16K ROM

Mostek ....... 104
p/ROMs

Texas Instr ts/Components ...... Cover Il
8K EPROM

Fujitsu 110
Plastic Packaged CPUs

Intel 120
Microprogram Controller

Motorola Semi ductor Products .......... 66
Microprocessor

Data General . 58
Microprocessor Peripheral ICs

Il ccniesiborsnasns 42
Companding DAC

Preclsion Monolithics ... 102

4-Quadrant Multiplying DAC
Micro Networks ...

Bipolar Character Generator

National Semiconductor ..., 104
LINEAR INTEGRATED CIRCUITS
Peripheral Driver ICs

Signetics 104
OTHER CIRCUITS

Video Source Identifier Card
QS| Systems 143

MEMORY/STORAGE EQUIPMENT
FLEXIBLE DISC UNITS

Flexible Disc Drives
Shugart A i 1"
Wangco/Perkin Eimer Data Systems ...... 12

Flexible Disc Systems
Charles River Data Systems ..
North Star Computers

Mini/Microcomputer Flexible Disc System
Data Systems Design ... 137

MAGNETIC CORE MEMORIES
Core Memory Systems

Ampex/Memory Prod 68
Dataram s 95
7o £ PR SRR R O et PR S e 5

MAGNETIC DISC AND DRUM UNITS
(See also Flexible Disc Units)

Disc Drives
Microdata ...... 135

Disc Drives and Systems
Wangco/Perkin Elmer Data Systems 12, 136

Disc Drives and Upgrading Kit

Digital Equipment. .icemsrsoressessmsssmasisessns 142
Disc Drive Formatter/Controller

Ball Comp PrOQUCES: cucirivesinsrniorssanns 18
Disc Drive Controller Board

MiniComputer Technology ... 143
Disc Controller

Diva 123
Intelligent Disc Controller

Datum/Peripheral Products ... 138

MAGNETIC TAPE UNITS

Tape Transport
KONNOAY' oioiviciiovisinniviiimsmpismiiasirissanes 1




| GUIDE TO PRODUCT INFORMATION |

PAGE
Tape Drives
71 Lo ] L R RN S o T B R S 107
Formatted Tape Drives
Pertec Computer/Pertec ........cccccivveennns 140

Tape Drives and Systems
Wangco/Perkin Elmer Data Systems ... 12

Cartridge Tape Drives

MUCTORRER | 1iosiiiosiiinsissspisimssarisubisisstsissses 134

Mohawk Data Sci 7
Cassette Transports

Triple i/E (SR e 142
Cassette Recorder

Raymond Engineering ...........ccoinieie 21
Cartridge Recorder

Tandberg Data 96
Cassette Tape Reader

Memodyne ........ 140

ROM/RAM PROGRAMMERS AND SIMULATORS
EPROM Programmer

Associated Electronics ..o 22
p/ROM Programmer

Technitrol 141
ROM Simulation System

Electro Design 122

SEMICONDUCTOR MEMORIES

Static 1K RAMs
EMM SEMI/Electronic Memories &

Magnetics

16K ROM

Mostek ... 104
p/ROMs

Texas Instr /Comp ts ...Cover IlI
8K EPROM

Fujitsu 110
Semiconductor Memory Systems

Fabri-Tek 136

Intel Memory Sy 87
RAM Core Memory System

Micro Memory 126

INPUT/OUTPUT AND

RELATED EQUIPMENT

BAR CODE EQUIPMENT
Bar Code Reader
Interface Mechanisms ... 139
DATA TERMINALS
(See also Graphic Equipment)
CRT Display Terminal

Ann Arbor Terminal 131
Intelligent CRT Color Display Terminal

Intelligent Systems ............ciiiienans 24
Plasma Display Terminal

Interstate Electronics ..............enn 53
Intelligent Dual Flexible Disc Terminal

Sycor 134

Printer Terminal

Diablo Systems e Cover 1V
DISPLAY EQUIPMENT
(See also Data Terminals and

Graphic Equipment)

Programmable CRT Monitor

Atlantic:. 'Research  ..i.vicaisiemnisas 132
Color Video Display Monitors

Ramtek 136
Gas Plasma Terminal Displays

Burroughs/Electronic Components ............ 132
Display Interface Module

OBt O] - BB OIECE T et aonssasssbapbesbas 122

GRAPHIC EQUIPMENT
Intelligent Graphics Display Terminal

Sanders Associates/Federal Systems ... 37
Color Graphics Display Generator
Aydin Controls 17
Data Tablet/Grid Digitizer
88
Data Tablet/Digitizer Interface Board
Summagraphics 143

150

PAGE

INTERFACE EQUIPMENT; CONTROLLERS
GP Interface Bus Module

KIRGHIE | SR BIE L, e o rmrthrssdossstbated snsaiassh 138
Universal Controller

Austron
Disc Controller

DAVR i iivin it tisavasisbanpansssanssssvasms ioss s messnioniass 123
Intelligent Disc Controller

Datum/Peripheral Products ............ccun. 138
Disc Drive Formatter/Controller

Ball Computer Products ...........ccccoceuniiens 18
Disc Drive Controller Board

MiniComputer Technology ... 143

Data Tablet/Digitizer Interface Board
Summagraphics

Card Punch Serial Interface Unit

Digital - Laboratories i:uamiessmrisisssimsi 140
Display Interface Module

O pHCRT EIOGLEDNICE 2. oo At oranavrnineasinssdibessis 122
KEYBOARD EQUIPMENT
Keyboards

Cortron/lllinois Tool Works ... 119
Multifunction Interactive Keyboard

BrynlaWw ‘Produets: ciiiiiimeniniiseiii 141
PRINTER/PLOTTERS
Electrostatic Printer/Plotter

NVOrsater il s iminnannmasisnm 89

PRINTING EQUIPMENT
Intelligent Printer

QUG i ssvisiisibimsmyeissoisis ~H15
OEM Printer

3T AR AN DT B T 103
OEM Line Printer

Wang Laboratories ...l 128, 133
Line Printers

TaNY senniimss 2, 133

Houston Instrument/Bausch & Lomb ... 105
Digital Printer
Practical Automation
Non-Impact Numeric Printer
Gulton Industries/Measurement &
Control Systems
Chain Printer Mechanism

C. Mtoh EIeCtrontes .......aiiivisisinine 15
Numeric Printheads
IMaster: DUGITAL Yardn sttt b 136

PUNCH CARD EQUIPMENT
Card Punch Serial Interface Unit
Digital Laboratories

PUNCHED TAPE EQUIPMENT

Paper Tape Reader/Punches
Data Specialties ...
Tycom Systems ...

COMPUTERS AND
COMPUTER SYSTEMS

AUTOMATIC TEST SYSTEMS

Automatic Logic Testers
Fluke Trendar/John Fluke Mfg ............. 26
GenRad 45

COMPUTER AUXILIARY UNITS

Array Processor
PCS GmbH/Periphere Computer
Systeme ... 143

MICROCOMPUTERS AND MICROPROCESSORS

Microcomputers
Data General
Digital Equipmen

General Aut ti 4 50

Intelligent Syst 24

Mostek . . 34

Zilog . 8
Central Processor with Microcomputer

Gongral RoDotEs .. s s 126

Microcomputer Communications Systems
International Teleprocessing Systems ..130
Spark Timing Microcomputer System
Rockwell International/Microelectronic
DOVICEE | L isiiysieianbsvsemsmmviatingsiiiiretsmsisie 128

PAGE

Single Board Microcomputer Kit

Processor Technology ..., 124
16-Bit Military Computer

Hughes - AIFSraft | oloaiaansiamnsmianig 120
Standalone Micro File Computer Systems

Data Terminals & Communications ....... 128
Plastic Packaged CPUs

TRt S St ke snsios Gursense 120
Microprogram Controller

Motorola Semiconductor Products ......... 66
Microprocessor Peripheral ICs

I e 1 e thmsmsveriensssahiaboms s ranecrants 42
Microprocessor Development System

Millenium Information Systems ... 120
Intelligent Breadboard

| T T 2 e R SR, SN 122
In-Circuit Emulator

MUBFO! | iiuiviibigtisnisissitiisossiasansosssssoisssssorvests 120
Microprocessor Evaluation Boards

National Semiconductor ..........ein 124
Microprocessor Analyzer

L30T T e R i O TR C Rt et W 32, 118
Hardware/Software Tool

Bynalogle &t seisniinipseaiodesvsis 118
BASIC Interpreter

BINBYY - SYBIBIMNE \oivismiscnuiniisessionmisig 118

FORTRAN Compiler
Zeno Systems

Microprocessor Cross-Assemblers

Sierra Digital Systems ..., 126
Microprocessor Timesharing Software

N B e O S S A T oot crasanrbibbisieh 124
Microcomputer Language

PeniftBHEIO. it vmnsiosiasiosisissivoveseiibanss 126

MINICOMPUTERS; SMALL- AND
MEDIUM-SCALE COMPUTERS

Minicomputers
Data General
Digital Computer Controls ...
Systems Engineering Laboratories .

Military Minicomputer
United Technologies/Norden ...........c....c..... 54

DATA COMMUNICATIONS
EQUIPMENT
COMMUNICATIONS CONTROLLERS

Microcomputer Communications System
International Teleprocessing Systems ....130

COMMUNICATIONS MULTIPLEXERS
8-Channel Communications Multiplexer

Custom  SYSIOMS wiviiisivinsisimisasnsiini 141
Digital Data Multiplexer
NI CORT C OYBOTNE .l s il hagaserosesisnssassaasssastarin 142

DATA COMMUNICATIONS TEST EQUIPMENT
Toll Test System

ADC Telecommunications ... 139
EIA Interface Monitor
International Data Sciences ... 143

MODEMS; DATA SETS

4-Speed Switchable Modem
Penril/Data Communications ........... 137

DATA ACQUISITION AND
CONTROL EQUIPMENT
A-D AND D-A CONVERTERS
12-Bit A-D and D-A Converter Modules

Analog DeVIBeS ' .iiwisusisuniiniaimiiiisig 132
Companding DAC
Precision - MonolithlCs  ........creeissssssessssnsess 102

4-Quadrant Multiplying DAC
Micro Networks

ANGLE AND POSITION ENCODERS
Position Encoder

BEE i diats ot fisi vk snesessossid 143
Scalable Absolute Encoders
Computer CONVErSIONS .....ccccovcveveevesuesserienens 137

DATA ACQUISITION SYSTEMS

Data Acquisition Systems
Leeds & Northrup .
Micro Consultants .

COMPUTER DESIGN/DECEMBER 1976



SURVEY OF
MICROPROCESSOR/

MICROCOMPUTER
BUYERS

The publishers of COMPUTER
DESIGN and the leading indus-
trial market research company
INTERNATIONAL DATA COR-
PORATION announce a signifi-
cant new market research report
entitled :

Survey of Microprocessor/

Microcomputer Buyers

7000 COMPUTER DESIGN
readers were surveyed to de-
termine:

m the type of equipment using
MPs/uCs they are currently de-
signing.

®m the puP/uC models selected
and the criteria for the selection

m the memories selected and
the criteria for the selection.

® peripherals used with the
equipment.

m various aspects of software
and test.

®m opinions on current uPs/UCs
and peripherals.

B recommendations for their im-
provement.

m future plans for using uPs/uCs

and much more.

The 150 page report contains
more than 50 tabulations of data
from the survey, many of them
correlating use factors and selec-
tion criteria with type of equip-
ment. Each table is accompanied
by an explanation of its meaning
and an interpretation of its signifi-
cance.

For a more detailed description of the
report, circle 120 on the Reader Inquiry
Card,

Survey of Microprocessor/
Microcomputer Buyers

|

|

| Computer Design

| Market Research Group
‘ 143 Swanton St.

I Winchester, MA 01890

or write _———

PAGE
Data Acquisition Module
Data Translation icisesssssssivissenosssssoess 136
Multireed Relay Data Acquisition System
TROIMOSBEN  o..cinecesessssisssssassssssanssesssssassssvsnsinns 137

DATA TRANSFER AND INTERFACE EQUIPMENT

Process Computer 1/0 Interface
p Products .... 4

Recorder-Computer Interface Board
American Electronic Laboratories

TEST AND MEASUREMENT
EQUIPMENT; INSTRUMENTATION

COUNTERS; TIMERS

Solid-State Counters
Counterscan Systems ...
Veeder-Root

DIGITAL EQUIPMENT TESTERS;
INSTRUMENTATION

Backplane Tester
Teradyne 76

Automatic Logic Testers
Fluke Trendar/John
GenRad

Pulse Logic Probe
AVR Electronics

MPU-Controlled Disc Tester

Fluke Mfg .......... 26

Three PhoeNnIX ..iiascesassssnimsossesensonsasssrase 141
Microprocessor Analyzer
Bi [+ 1; EISTa S — 32, 118

EIA Interface Monitor
International Data Sciences

FUNCTION GENERATORS

Programmable Function Generator
Krohn-Hite

OTHER TEST AND MEASUREMENT EQUIPMENT

Digital Spectrum Translator
EMR-Telemetry

PULSE GENERATORS

Oscilloscope Plug-In Units
Pulge INSHUMENtS ..o 137

OTHER PRODUCTS; SERVICES

EDUCATION
Seminars
Integrated Comp Systems .. 116
EMPLOYMENT OPPORTUNITIES
Employment Opportunities
Data General
NCR/Terminal Systems ..
EQUIPMENT BUYING, SELLING, AND LEASING

Marketing Services
Al-Omar Engineering

Computer Distributor

Newman Computer Exchange .............. 151
EXHIBITIONS
Computer Exhibition

Computer Caravan 77 ........c.comeenvinens 125
Invitational Computer Conferences

. Joh & A iates ... 129

MARKET REPORTS

Microprocessor/Microcomputer Market Survey
Computer Design/Market Research ...... 151
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items in box next to price. Include full
payment with order. Mich. residents add
sales tax. All items are NEW from DEC
unless otherwise stated. Many items in
stock. Please call for delivery. Please in-
quire for delivery quotation

Name -
Company__
Address =

City _State.____Zip___

NEWMAN 1250 N. Main St. Dept. C
COMPUTER Ann Arbor, Mich. 48104
\EXCHANGE Phone: 313/994-3200

= TO ORDER: Please write quantity of
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The PROM family:
It means more flexibility. Higher efficiency.
And lower costs.

TI’s broad 10-member family of matched
PROMs means plenty of options. And
options mean you can design within the
PROM family.

So all your PROMs are manufactured
using the same process technology. The
same design rules. The same packaging.
And, what’s especially impor-

cut PC board area by as much as 54%.
And they have a wide 8-bit output for use
in today’s, and tomorrow’s, microproces-
sor based designs.

On the other hand, if you have an older
design already committed to the large
24-pin package, TI has you covered there,

too. No need to move away from TI’s
broad family of Schottky PROMs.

All are Schottky clamped for superior
speed/power characteristics and arerela-
tively insensitive to variations of tem-
perature and supply voltage. All have
low-current, pnp inputs for interface

with MOS as well as Bipolar

tant when using PROMs: All microprocessors.

share common programming < And finally, all TI PROMs

techniques. This way you not Tl schonkv PROM Line summarv are made with titanium-tung-

only get more efficient designs sten fuse links—the result of

but a co(sit sa\}llings too. Part Number Desérintion Actgg;.‘r‘lsmo Dl:ﬁ::{lnn a unique metallurgical tech-
Consider these options: You - nique in use foroverfiveyears.

need a small amoupnt of read- SN545/745188 32W x 8B, 0-C, 16 pins 25ns 400mw It Ilnakes low voltage program-

only memory. So, use the SN545/745288 32W x 8B, 3-S, 16 pins 25ns 400mwW ming fast and reliable.

smaller family members, the | SN54S/745287 256W x 4B, 3-S, 16 pins 42ns 500mW Available Now

256 or 1K 16-pin PROMs. No SN54S/748387 256W x 4B O’C 16 pins 42ns 500mW O;der T(Il 'II?IR]S)MS fl'l‘onl y!c:ur

; for : "y i : authorize istributor. For

i ;ﬁfﬁieﬂ?_’ more Memory | gN545/745470 | 256W x 8B, 0-C,20pins [ 50ns | 550MW | . copy of TI's Schottky Mem.
Suppose you're into new de- | SN54S/745471 256W x 8B, 3-S, 20 pins 50ns 550mW | ory brochure, contact your

signs and want the highest |SN54S/74S472 | 512Wx8B,3-S,20pins | 55ns | B00mW | local TI sales Office, or write

possible board density offered. \'GN54S/45473 | 512W x8B, 0-C, 20pins | 55ns | 600mW | Tcxas Instruments

OK, take advantage of TI’s 2K SN54S/74S474 512W x 8B, 3-S, 24 pins 55ns 600mW Incorporated, P.O.

and 4K, space saving 20-pin SN54S/745475 519W : ' i Box 5012, M/S 308,

PROMs. Some designers have x 88, 0-C, 24 pins 55ns 600mW Dallas, Texas 75222.

TEXAS INSTRUMENTS

(© 1976 Texas Instruments Incorporated

INCORPORATED
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We call it HyTerm and we've given it all the proven
HyType reliability and maintenance ease. HyTerm is
controlled by a microprocessor for speed, efficiency
and versatility. It utilizes the new Diablo HyType I
Printer mechanism noted for its typewriter print
quality and speed. HyTerm is interface compatible to
RS-232C and communicates in standard ASCII code.
Both Receive Only (RO) and Send/Receive (KSR)
models are available. All logic and circuitry, micro-
processor, memory, and power supply are contained
within the cover. Printer flexibility is maintained so
software can initiate the mechanism’s unique graphics
performance, and its inherent high-speed horizontal
and vertical tabbing and backwards printing capabili-

ties. Other features: control panel and switches,
audible alarm, variable format control, escape-code
functions, full ASCII character set, keyboard overflow
buffer, 158 character print buffer, and data error
detection. Numeric pad, pin feed platen, and form
tractor feed options are available. For complete
specifications and features, write

Diablo Systems, Inc.,
r "
Diablo

24500 Industrial Blvd.,
Hayward, California

Diablo Systems, Incorporated
A Xerox Company

94545, or Diablo
CIRCLE 67 ON INQUIRY CARD

Systems, S.A., Avenue
de Fre 263, 1180
Brussels, Belgium.






