






















































































































































































































































I LITERATURE I 
Telecommunications Seminars 
Proceedings from recent seminars start 
with definition of "modem" and proceed 
through large, interactive time-shared 
computer networks using multiplexers, 
concentrators, and front-end processors. 
Moxon Electronics, Anaheim, Calif. 
Circle 300 on Inquiry Card 

Intelligent CRT Terminal 
2644A Mini Datastation, with up to 220 
kilobytes of built-in mass storage through 
two tape drives which use a pair of mini 
cartridges, is detailed in brochure. Hew· 
lett-Packard Co, Palo Alto, Calif. 
Circle 301 on Inquiry Card 

Digital Multipoint Recorder 
Brochure gives technical data, applications 
information, and options for the Digistrip, 
which features a full printed-page output 
showing digital data for each channel 
printed in its own column. Kaye lnstrn· 
ments Inc, Bedford, Mass. 
Circle 302 on Inquiry Card 

Instrumentation Accessories 
Catalog on voltsensors, instrumentation 
amps, function modules, and power sup. 
plies describes functions and packaging 
concepts. Calex Manufacturing Co, Inc, 
Pleasant Hill, Calif. 
Circle 303 on Inquiry Card 

Vertical Bus Bars 
Performance characteristics of bus bars 
in single-conductor and laminated types 
of up to six independent conductors are 
described in illustrated data sheet. Logic 
Dynamics, Inc, Gardena, Calif. 
Circle 304 on Inquiry Card 

Voltage-Frequency Converters 
Designer's guide covers theory, operation, 
calibration, and application, and includes 
diagrams showing circuit connections to 
actual V-F devices. Datel Systems, Inc, 
Canton, Mass. 
Circle 305 on Inquiry Card 

Solderless Ribbon 
Connector System 
Catalog describes operation of system re· 
cently being used for telecommunications 
equipment, as well as terminating equip. 
ment available for use with the system. 
TRW /Cinch Connectors, an electronic 
components div of TRW, Inc, Elk 
Grove Village, ill. 
Circle 306 on Inquiry Card 
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Wire and Cable 
Revised edition of "Wire/Cable Selection 
Guide for Process Instrumentation" con­
tains tabular data relati·ng types, levels, 
and sources of noise to various kinds of 
sensors and wire/ cable classifications. 
Samuel Moore & Co, Dekoron Div, 
Aurora, Ohio. 
Circle 307 on Inquiry Card 

Commercial/Military 
Switches, Relays 
1975-76 catalog covers commercial toggle, 
rocker-/ paddle-operated, push-/ slidebutton, 
and precision snap switches; relays and 
electronic controls; rotary switches; mili­
tary accessories, and more. Cutler-Ham· 
mer, Specialty Products Div, Milwau­
kee, Wis. 
Circle 3·09 on Inquiry Card 

Uninterruptible Power Machines 
How UPSs fit in present and future com­
puter installations to protect vital functions 
is the subject of brochure. International 
Power Machines Corp, Mesquite, Tex. 
Circle 309 on Inquiry Card 

Light-Emitting Diodes 
Folder showing nearest-equivalent cross· 
references for 11 leading manufacturers 
of discrete solid-state lamps matches them 
on the bases of size, shape and I/ 0 char­
acteristics. Chicago Miniature Lamp, 
Chicago, ill. 
Circle 310 on Inquiry Card 

16-Bit Digital-Analog Converter 
MP8116 16-bit DkC, in which the "worst· 
case" algebraic sum of all uncertainties re. 
sults in an error band of <±1 LSB, is de­
tailed in brochure. Analogic Corp, Wake­
field, Mass. 
Circle 311 on Inquiry Card 

Microcomputer Kits 
Spec sheets describe complete, ready-to· 
assembly kits designed around micro­
processors from Intel, Texas Instruments, 
or Motorola. Cramer Electronics, Micro­
computer Center, Newton, Mass. 
Circle 312 on Inquiry Card 

Power Transistors 
Updated, expanded edition of power tran­
sistor directory lists transistors and power 
hybrid circuits and provides selection 
charts and significant data on the devices. 
RCA Solid State Div, Somerville, NJ. 
Circle 31 Lon Inquiry Card 

Frequency Control Components 
Catalog details temp-compensated crystal 
oscillators and TC/VCXOs, crystal and 
LC filters using "initial filter analysis 
concept," CMOS and TTL logic clock os­
cillators in DIP and low profile packages, 
precision frequency stds, computer ter­
minal clocks, and more. Monitor Prod· 
nets Co, Inc, Oceanside, Calif. 
Circle 314 on Inquiry Card 

"Smart" Data Logger 
Brochure describes the Digitrend 220, a 
multipoint recorder that provides a wide 
range of data acquisition capabilities with 
programming flexibility through use of 
IC memories and an Intel 8008 CPU micro. 
processor. Doric Scientific Div, Emerson 
Electric Co, San Diego, Calif. 
Circle 3'15 on Inquiry Card 

Printer Terminal 
User's manual for Carousel 300 includes 
descriptions, diagrams, and photos of the 
30-char Is serial impact printer terminal 
Interdata, Inc, Oceanport, NJ. 
Circle 316 on Inquiry Card 

General-Purpose Relays 
Family of g-p relays with contact rating 
of % hp of 10 A res, 120/60 Hz is de­
scribed in brochure which includes specs, 
selector charts, contact material, enclosure 
and mounting styles, and terminal types. 
North American Philips Controls Corp, 
Cheshire, Conn. 
Circle 317 on Inquiry Card 

High-Performance Oscillators 
Crystal oscillators with/ without ovens, and 
hybrid, voltage-controlled, and temp-com· 
pensated oscillators are covered in catalog 
which contains technical data, perfor­
mance curves, and selection criteria. Green· 
ray Industries, Inc, Mechanicsburg, Pa. 
Circle 318 on Inquiry Card 

Power Supplies 
Illustrated catalog presents complete op. 
tion and selection information on over 
1000 models of ac-dc and dc-ac supplies 
with output power ratings of I through 
25 W and output voltages of from 4 to 
4000 V. MIL Electronics Inc, Lowell, 
Mass. 
Circle 319 on Inquiry Card 

Analog-Digital, Digital-Analog 
Converters 
Guide to A-D and D-A converters, S/H 
amps, and a multiplexer includes high 
performance, g-p, high speed, dual slope, 
high resolution, multiplying, and high-rel 
modules; and monolithic CMOS and IC 
types. Analog Devices, Inc, Norwood, 
Mass. 
Circle 320 on Inquiry Card 
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1975 Computer Design Index 

An up-to-date listing of feature articles 
published this year 

COMPONENTS 

Motors 
An Automated Testing Procedure for Step Motor 

Simulation and Validation, R. E. Knoerzer ........ June, p 84 
Selecting and Applying Stepping Motors In Com-

puter Peripheral Equipment, S. Davis ............ .... May, p 141 

Power Sources and Regulators 
Switching Regulator-Noise Suppression Tech-

niques, E. R. Hnatek ........... ................................. Jan, p 94 
Versatile, Analog-to-Digital Power-Regulator 

Controller, NASA ... ..... ...................... ...... ................ Feb, p 104 

Switches 
Solid-State Analog Switch Matrix Replaces Re-

lay and Crossbar Selectors, R. W. Embley ........ Nov, p 112 

COMPUTERS 

Automatic Test Systems 
Automatic vs Manual Test Equipment, B. Sigsby .... Feb, p 92 
Using a Microprocessor: A Real-Life Application 

-Part 1: Hardware, J. D. Logan and P. S. 
Kreager ......... ................................. ... ..................... Sept, p 69 

Computer Monitors/Maintenance Equipment 
Adversary Analysis: Computerized Testing of 

Computers, W. S. Holderby .................................. Sept, p 100 
Simplifying Processor Maintenance with a Care-

fully Designed Maintenance Panel, G. Gillow .... July, p 95 

General 
Diagnostic Structures and Formats for Compiex 

Computer Systems, W. S. Holderby .................... May, p 148 
Microprogramming in an Integrated Hardware/ 

Software System, J. V. Sell .................................... Jan, p 77 

Microprocessors 
A Look at Trends in Microprocessor/Microcom-

puter Software Systems, R. Martinez .. .............. June, p 51 
Design Techniques for Microprocessor Memory 

Systems, A. T. Thomas ........................................ Aug, p 73 
Developing Software for Microcomputer Appli-

cations, J. L. Pokoski and 0 . Holt ................ Mar, p 88 

Implementing Branch Instructions with Poly-
nomial Counters, 0. Kaestner ............ ........ ............ Jan, p 69 

Microprocessor Test Technique Reveals Pattern 
Sensitivity, D. Hackmeister and A. C. L. 
Chiang ...... .. .................................. ........... ........ ... .... Dec, p 81 

Operator's Console Considerations in Micro­
processor System Design, J. Little and A. T. 
Thomas ........................................ ............................ Nov, p 87 

Portable Computer Combines Microprocessor 
Technology with Large-Computer Performance .. Nov, p 130 

Restored Processor Function Saves Logic and 
Improves Performance in Microcomputer Sys-
tem, D. R. Ahlgren ........... ..... .............. .................. Aug, p 88 

Testing Schemes for Microprocessor Chips, 
A. C. L. Chiang ..... ... ........... ... ... ........... ........ ... ......... Apr, p 87 

Using a Calculator Chip To Extend a Micro-
processor's Capabilities, P. H. Stakem ............ Sept, p 98 

Using a Microprocessor: A Real-Life Appli-
cation-Part 1: Hardware, J. D. Logan and 
P. S. Kreager , ........................................................ Sept, p 69 

Using a Microprocessor: A Real-Life Appli-
cation-Part 2: Software, L. E. Cannon and 
P. S. Kreager ............................................................ Oct, p 81 

Minicomputers and Small Computers 
Market Factors Portend Design Changes In 

Small Computers, D. R. Wulfinghoff ......... ... ........ Aug, p 81 

Minicomputer Family Combines Unique Archi-
tecture and Memory Capacity for Small Sys-
tems ......................... ............................... .................. Oct, p 120 

Other Classes of Digital Computers 
Learning Networks Improve Computer-Aided 

Prediction and Control, R. L. Barron ........... ......... Aug, p 65 
Organization of a Microprogrammed Aerospace 

Computer, G. C. Vandling ........ ............ ................ Feb, p 65 

Programmable Calculators 
Programmable Calculators Control Data Acquisi-

tion Systems, J·. Estes ............................................ Oct, p 73 

Time-Sharing Computers and 
Systems 
Building Today's Technologies Into a Large­

Scale Time-Sharing System, G. F. Atterbury 
and G. F. Adams .. .. .. .................... ............... ........... Sept, p 79 

125 



CONFERENCES 

COMPCON 75: IEEE Computer Society Inter-
national Conference ...... .............. .. .... ....... .. .. .. .... .... Feb, p 60 

INTERCON 75: IEEE International Conference 
and Exposl!lon ................ ..... .... ......... ............... ...... .. Mar, p 54 

ISA-75: Instrument Society of America Inter-
national Show .................................. .. .......... ........ Sept, p 60 

ISSCC 75: IEEE International Solid-State Cir-
cuits Conference ......................................... ..... ...... Jan, p 62 

NCC 75: National Computer Conference and 
Exposition .......................... ... ............. Apr, p 64; May, p 76 

SID 75: Society for Information Display Inter-
national Symposium .. ............ ................................ Apr, p 72 

WESCON 75: Western Electronic Show and 
Convention ...... .......... ... .......................... .......... ... .. .. Aug, p 54 

DATA COMMUNICATIONS 

Communications Multiplexers 
An Asynchronous Time-Division Multiplexing 

System, C. T. Pardoe and R. L. Appel .. ........ ... ... July, p 110 

Data Communications Interfaces 
Data Transfer with ASCII Eliminates Computer 

Interface Problem, W. Nadler ................. ........... June, p 74 

Data Transmission Equipment 
Hardware Considerations for High Level Data 

Link Control Communications, S. B. Cooper .... Mar, p 81 
Improved CRC Technique Detects Erroneous 

Leading and Trailing O's In Transmitted Data 
Blocks, H. C. McKee ......................... .. ... .......... .... Oct, p 102 

General 
A New Approach to Network Storage Manage­

ment, J. E. Thornton, G. S. Christensen, and 
P. D. Jones .... .................................. ............ .......... Nov, p 81 

Communication System Security .... .. ...................... Mar, p 10 
Domestic Communications Satellite System ........... .'Oct, p 15 
IBM Protocol~Part 1: BSC .. ..... ............. ........ ........ Jan, p 12 
IBM Protocols-Part 2: SDLC .. ..... ....... .. ........ ......... . Feb, p 14 
Leased Communications Services ........................ Aug, p 12 
Network Design Criteria ... ....... .. ...... ....... ............... .. May, p 14 
Network Node Criteria ...... ......................... ...... ....... Dec, p 1 O 
Remote Batch vs Interactive Processing Sept, p 10 
Switched Communications Services ........ ............ June, p 10 
System Installation Criteria .................... .... ........... . Nov, p 14 
Trans-Canada Datapac ................... .. ......................... Apr, p 10 
Unbundled Communications Services ... ..... ............ July, p 11 

DIGITAL CIRCUITS 

Circuit Cards and Modules 
Interfacing Peripherals in Mixed Systems, R. 

Moffa ........ ................................................................ Apr, p 77 

Digital Integrated Circuits 
Advances in CMOS Device Technology, A. 

Nguyen-Huu .............. .... ...... .. .... .... ............................ Jan, p 87 
Arithmetic Logic Unit Design for an LSI Mini-

computer, R. Blacksher ....................................... . Apr, p 96 
Designing Minicomputer Memory Systems with 

4-Kilobit n-MOS Memories, D. Brunner ..... ....... July, p 61 
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Using a Calculator Chip To Extend a Micro-
processor's Capabilities, P. H. Stakem Sept, p 98 

Logic Circuits 
Eliminating Glitches from One-Shots in Logic 

Systems, J. Carroll ................................. ............... Sept, p 104 
Index-Register Logic Saves One Instruction per 

Loop, D. Mandelbaum .... ........ .. ............................ Oct, p 98 

Phase-Locked Loops 
Digital Second-Order Phase-Locked Loop, NASA .. Nov, p 118 

DIGITAL MATHEMATICS AND LOGIC DESIGN 

Arithmetic 
Carrving Out Division by- Addition Reduces 

Hardware Complexity, N. T. Simopoulos .. ...... June, p 80 

Information Theory 
An Efficient Software Method for Implementing 

Polvnomial Error Detection Codes, J. S. 
Whit ing ......... .......... .... ...................................... ... .... Mar, p 73 

Cyclic Sequence Generator Increases Security 
of Alarm System, R. Krishnaiyer and J. C. 
Donovan ........................................................ .......... July, p 73 

lmoroved CRC Technique Detects Erroneous 
Leading and Trailing O's in Transmitted Data 
Blocks, H. C. McKee ......... ...... .. ... ..... ............. .... ... . Oct, p 102 

Parallel CRC Lets Many Lines Use One Circuit, 
A. K. Pandeya and T. J. Cassa ........ .... ......... ... Sept, p 87 

The Serialized Approach to Reading Phase-
Encoded Data, A. Wrobel and M. Gray ............ Feb, p 77 

Understanding Cyclic Redundancy Codes, R. 
Swanson ... ... .......................................................... .. Nov, p 93 

Number Representation and Conversion 
General Algorithms for Direct Radix Conversion, 

W. C. Lanning ........................................................ June, p 61 

HARDWARE 

Conductors; Wire; Cable 
Choosing,the Correct Flat Cable for High Speed 

Logic Circuits, S. Sullwold ...... ...... ... ... .. .. .. .. ...... Dec, p 97 
POS Cable: A Design Study, R. D. Sheth .. .... ..... . Nov, p 106 

Connectors 
Flexible-Cable/Connector Simplifies PCB Wiring, 

J. Knudson .................... .... ........ ...... ............. .... ....... Aug, p 90 

Fans and Blowers 
Cooling Fan Life Expectancy Doubled by Oil 

Recirculation System ...... .. .... .......... ...... ... ......... .... Jan, p 108 

INPUT/OUTPUT AND RELATED 

Character Recognition Equipment 
Electro-Optical Scan Converter Shares Benefits 

of Conventional Units, N. M. Poley .................... Dec, p 75 
OCR System Design Benefits from Techno-

logical Advances, R. K. Dove ................ .............. .. Oct, p 91 

Display Equipment 
CRT Considerations in Data Terminal Design, 

A. D. Bedford .................................................. .. .... Feb, p 84 

General 
Subsystems Ease Interface Between Parallel 

Digital Data and ASCII-Compatible Equipment .. Aug , p 100 
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Interface Equipment 

Data Transfer with ASCII Eliminates Computer 
Interface Problem, W. Nadler ... ......................... June, p 74 

Interfacing Peripherals in Mixed Systems, R. 
Moffa .. .... ..... ............................................................. Apr, p 77 

Printing Equipment 

Electrostatic Plotter Offers High Vertical Ac-
curacy on Nearly 72-lnch Wide Plot ... ............. .. Dec, p 108 

400-Line/Minute Impact Matrix Printer Is Com-
patible with Minicomputer Business Systems .... May, p 156 

Redesigned Serial Printer Offers Improved Print 
Quality and Unit Reliability ...... ... .... ....................... Apr, p 106 

Punch Card Equipment 
Card Punch/Reader/Printer Can Be Complete 

Document Handling System for Small-System 
Users ............ .. .......................................................... Mar, p 94 

Punch Tape Equipment 
Flexible Disc Unit Emulates Paper-Tape Punch/ 

Read Operations ................ ..... .. ............................. Feb, p 106 

Terminal Equipment 
Parallel CRC Lets Many Lines Use One Circuit, 

A. K. Pandeya and T. J. Cassa ...... .. ..... ........... Sept, p 87 

INSTRUMENTATION AND CONTROL 

Data Acquisition Systems 
Programmable Calculators Control Data Acqui-

sition Systems, J . Estes ... .......... .........................•. Oct, p 73 

Data and Signal Generators; Clocks 
Digital Synthesizers Produce Wide Frequency 

Range from Single Source, J. D. Fogarty ........ July, p 100 

Digital Equipment Testers 
An Automated Testing Procedure for Step Motor 

Simulation and Validation, R. E. Knoerzer ........ June, p 84 
Automatic vs Manual Test Equipment, B. Sigsby .... Feb, p 92 
Digital Storage Unit Converts CRT Display into 

Logic Analyzer ......... ......... ...... .............................. Sept, p 116 
4-Kilobit Memories Present a Challenge to Test-

ing, E. R. Hnatek .................................................. May, p 117 
Logic Analyzers in System Debugging Make 

Time Run BackWard, J. C. Hill and C. Fiedler .. Dec, p 67 
Measurement Techniques for Testing High 

Speed Memories, K. Jackson and B. E. Sear .... May, p 127 
Microprocessor Test Technique Reveals Pattern 

Sensitivity, D. Hackmeister and A. C. L. Chiang Dec, p 81 
Pattern Analyzer Synchronizes Scope in Pres-

ence of Jittery Signal, R. Reiser ........................ July, p 106 
Testing Schemes for Microprocessor Chips, 

A. C. L. Chiang ........ ..... ......... .... .. .... ................. ... Apr, p 87 

Function Generators 
Function Generator Features Variable Rise/Fall, 

True Pulse Output ........... .. .. .. ............................... July, p 112 

Instrumentation Recorders 
Programmable Amplifier for Binary/BCD-Mode 

Operation, R. Mauro ............ ......... ....... .................. Feb, p 102 

Monitoring and Control Equipment 

Learning Networks Improve Computer-Aided 
Prediction and Control, R. L. Barron ......... ..... .. Aug, p 65 

Microprogramming Simplifies Control System 
Design, R. Kenny ..... ... ... ............................ ......... Feb, p 96 

MEMORY /STORAGE 

Flexible Disc Storage 
Flexible Disc Unit Emulates Paper-Tape Punch/ 

Read Operations ............ ... ....... ... ... .......... .............. Feb, p 106 
Hard Sectoring Without Holes Increases Capac-

ity of Floppy Discs, R. M. Steincross ................ Feb, p 100 

General 
Add-On Memory Sharing Scheme for Minicom-

puters, J. Protopapas .... ........ ............ .................... Apr, p 100 
Design Techniques for Microprocessor Memory 

Systems, A. T. Thomas .. .............. ...................... Aug, p 73 
Expanding a Memory Without Plug-Compatibility, 

C. E. Cohn .......... .... .... ....... .......... ........ ... .......... ...... Nov, p 102 

Magnetic Disc and Drum Storage 
Single, Hard Disc Drive for Small Computer 

Competes with Multiple-Disc Flexible Units ...... June, p 90 

Magnetic Tape Cassette/Cartridge Storage 
Smooth Tape Handling Increases Cassette Drive 

Reliability, S. Davis .................................. ... .. .... . Sept, p 94 

Magnetic Tape Storage 
The Serialized Approach to Reading Phase-En-

coded Data, A. Wrobel and M. Gray .................. Feb, p 77 

Semiconductor Storage 
A Minicomputer Designer Chooses Semiconduc-

tor Over Core Memory, R. J. Frankenberg ...... .. Mar, p 59 
Desi~ning Minicomputer Memory Systems with 

4-Kilobit n-MOS Memories, D. Brunner ............ July, p 61 
4-Kilobit Memories Present a Challenge to Test-

ing, E. R. Hnatek .... .... ... ............ ..... ........................ May, p 117 
Measurement Techniques for Testing High 

Speed Memories, K. Jackson and B. E. Sear .... May, p 127 
Pattern Sensitivity on 4K RAM Devices, A. C. L. 

Chiang and R. Standridge ... .. .... .... ................. ... .. . Feb, p 88 

NON-EQUIPMENT 

Mnemonics 
Signal Names Help System Understanding, 

W. Myers .. ........................ ... ... ..... ......... ...... .. .... ...... July, p 81 

Security Equipment 
Cyclic Sequence Generator Increases Security 

of Alarm Systems, R. Krishnaiyer and J. C. 
Donovan ........................................ .. .. ... ........ ....... ... . July, p 73 

Software 
A CAD Program for High Speed Logic Element 

Interconnections, T. Saiph, W. Blood, and 
J. Prioste ........ ..................... ........... ... ............ ....... .. May, p 135 

A Look at Trends in Microprocessor/Micro-
computer Software Systems, R. Martinez ..... ... June, p 51 

An Efficient Software Method for Implementing 
Polynomial Error Detection Codes, J. S. Whiting Mar, p 73 

Developing Software for Microcomputer Appli-
cations, J. D. Pokoski and 0 . Holt .... ...... .......... Mar, p 88 

Using a Microprocessor: A Real-Life Applica-
tion-Part 2: Software, L. E. Cannon and 
P. S. Kreager .................... ..... .... .. ......................... Oct, p 81 
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I BUIDE TD PRODUCT INFORMATION 

NOTE: The number a11Sociated with each item in this guide indicates 
the page on which the item appeara--not the reader service number. 
Please do not circle the page number on the reader service card. 

MATERIALS 
INKING MATERIALS 

Plastic Inking System 

PAGE 

Porelon/Johnson Dlveralfied .................... 122 

OTHER MATERIALS 

Glare-Suppressant Fiiters 
Panelgraphlc •...............••.........................•.... 117 

HARDWARE 
CONNECTORS ANt> INTERCONNECTION 
SYSTEMS 

High Voltage Circular Connector 
AMP/Capitron ..........................•................... 116 

Plug and Receptacle Connector 
Malco-Microdot •......... ........ .......................... 111 

Flat Cable/Connector System 
3M .................................•...................... Cover Ill 

INDICATORS; READOUTS; 
DIGITAL DISPLAYS; LAMPS 

LED Readout 
Dialight/North American Phillps .......•.... 114 

CMOS Large Scale Readout 
Dlglllte ........................ ................ ...........•...... 117 

Gas Discharge Numeric Panel Displays 
Dale Electronics/Display .... .................•...... 116 

MOUNTING HARDWARE 

Rack Enclosure for 12 Modems 
lntertel •........ ..............................•.................... 119 

PACKAGING SYSTEMS 

Packaging Components 
Garry Manufacturing ••.............•........ ..••........ 9 

SOCKET BOARDS AND CARDS 

Socket Boards 
Vero Electronics .... ...................•.................... 116 

Universal Circuit Cards 
Reed Devices ............. ...........................•....... 119 

SOCKETS 

End-Stackable DIP Sockets 
Circuit Assembly ........................ .. ....... .. ....... 113 

WIRE AND CABLE 

Wire and Cable 
Belden/Electronlc ........ ........ ........................ 45 

COMPONENTS AND ASSEMBLIES 
MOTORS; ROTATIVE COMPONENTS 

Motors 
Micro Switch/Honeywell ......•..................... 54 

Stepper Motors 
Slnger/Kearlott ........................•..................... 51 
Superior Electric ..................................•....... 115 

POWER SOURCES, 
REGULATORS, AND PROTECTORS 

Power Supplies 
Computer Products ...................................... 4 

Switching Power Supplies 
Sorenson ..................................•..................... 116 

5-V Logic Power Supplies 
Power-One ........•.....................................•....... 111 

Power Supplies for Microprocessors 
Dynamic Measurements ...........•....•.•.•....... 104 

Power Supplies for Plasma Displays 
Semiconductor Circuits ............................ 120 

128 

PAGE 

Power Conversion Modules 
Abbott Transistor Laboratories ......... .. ....• 115 
Analogic ....................•............•...........•...•........ 114 

Current Regulators 
Slgnetlca ...•..... ............. ............ ..•.......... .•....... 115 

RELAYS 

Solid-State Relays 
Grayhill ............................................................ 115 
Teledyne Relays .........•......•.........••.... 19, 119 

Time Delay Relay 
Omnetics ...•......•............................................. 114 

RESISTIVE COMPONENTS 

Trimmer Resistors 
Mlnelco/General Time .......... .................... 99 

SEMICONDUCTOR COMPONENTS 

Plastic Power Switching Transistors 
Unitrode ...... .......... .................•......•..... .•.. ...... 117 

SENSORS 

Solid-State Proximity Sensor 
Micro Switch/Honeywell .................... ........ 122 

SWITCHES 

Switches 
Micro Switch/Honeywell •. ...•......•..............• 54 

Pushbutton Switches 
Centralab/Globe-Unlon/Electronlcs 111, 113 
Dlallght ... ..................... ..................••....•........• 5 
Licon/llllnois Tool Works .•...................... 114 

Miniature Toggle Switches 
Oak Industries/Switch .....••....................•.. 111 

DPDT Rocker Switch 
Chicago Switch ............................................ 111 

Thumbwheel Switches 
Tech Laboratories ...................................... 118 

Programmable Switch 
RCL Electronics/AMF .............................. .. 113 

DIP Switches 
AMP ..... ...... ........... ................................•......... 37 

Data Acquisition Switches 
T-Bar .......................•............................•......... 14 

CIRCUITS 
CIRCUIT CARDS AND MODULES 

Add-In Core Memory Modules 
Dataram ....... .........................•....................... 114 

Microcomputer Programmer/Debug Module 
Brent C. Olson ....................••...... ................ 103 

Microcomputer Data Acquisition Modules 
Adac ......... ... ..... ............................. : ......... ........ 110 

Data Terminal LSI Board 
Sibley ..................................................•......... 123 

Programmable Logic Controller Interlace 
Struthers-Dunn •.......................•........... .......... 122 

Modem Cards 
Universal Data Systems .... .........••.........•... 11 

Power Conversion Modules 
Abbott Transistor Laboratories ...........•.... 115 
Analogic ...................... .......................•.......... 114 

DIGITAL AND INTERFACE 
INTEGRATED CIRCUITS 

Microprocessors 
American Microsystems ................ .. ....•..... 100 
Harris Semiconductor/Harrls/lntersll •... 103 
RCA/ Sol id State .............•.................•..•..... 104 
Slgnetlcs ...............................•............•... .......• 46 
Texas Instruments ................................ 20, 103 

PAGE 

HI-Rel ICs 
Slgnetlca ....•....•........•.............•....•.•................ 117 

Field-Programmable Logic Arrays 
Slgnetlcs •...•............... .... ........•............. 119, 121 

4K RAM 
Intel ........•.......... ...................................•. 86, 119 

Shift Registers 
Slgnetlcs .................... .................................... 123 

CMOS A-D Converters 
Teledyne Semiconductor ............................ 110 

MOS/LSI Test Circuits 
Moslet • Micro • Labs ......................••...... 113 

DRIVERS AND DECODERS 

Programmable Current Drivers 
Pulse Instruments ........................................ 120 

LINEAR INTEGRATED CIRCUITS 

Current Regulator ICs 
Slgnetlca ...•.................... ................................ 115 

MEMORY/STORAGE 
EQUIPMENT 

FLEXIBLE DISC UNITS 

Flexible Disc Drives 
Control Date ................................•............... 121 
Shugart Anoclates .....•..............••...••......... 80 

Flexible Disc System 
Appl ied Date Communications ................ 113 

Flexible Disc Kit 
Shugart Associates .................................... 117 

MAGNETIC CORE MEMORIES 

Add-In Core Memories 
Dataram ........................................................ 114 

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

Data Disc ...................................................... 23 
Mlcrodata ...................................................... 74 

Cartridge Disc Drives 
Wango ............ ................................................ 118 

Disc Systems 
General Instrument/ 

Rotating Memory Products •...•.•........... 65 
Microcomputer Systems ....................... ..... 116 

Disc Subsystem 
Hewlett-Packard •..........•.....•.................•.... 27-32 

50-Megabyte Disc Controller 
Min icomputer Technology •........... ............ 123 

Head-per-Track Drum Memory 
Vermont Research ...............•...................... 115 

MAGNETIC TAPE UNITS 

Tape Drives 
Data Disc 
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Design with 
the complete 

flat cable/connector 

Assembly-cost savings are built 
in when you design a package with 
"Scotchflex" flat cable and 
connectors. But more important, 
3M Company offers you the full 
reliability of a one-source system: 
cable plus connectors plus the 
inexpensive assembly aids that 
crimp the connections quickly 
and securely (with no special 
operator training required) . 

The fast, simple 
"Scotchflex" assembly 
sequence makes as many 
as 50 simultaneous multiple 
connections in seconds, 
without stripping , 
soldering or 

system. 

trimming the cable after assembly. 
Connector uni provide 

positive alignment with precisely 
spaced conductors in 3M 's flat, 
flexible PVC cable. The connector 
contacts strip through the 
insulation, capture the conductor, 
and provide a gas-tight pressure 
connection . 

CIRCLE 49 ON IN9UIRY CARD 

With cable, connectors 
and assembly tools from one 
design and manufacturing source, 
you have added assurance the 
connection will be made surely, 
with no shorts or " opens." 

And "Scotchflex" now 
offers you more design freedom 
than ever. From stock you can 
choose shielded and non-shielded 
24-30 AWG cable with 10 to 50 
conductors, and an ever­
increasing variety of more than 

The 3M DELTA p in and 
socket connector. 

100 connectors to interface 
wi th standard DIP sockets, 
wrap posts on standard grid 

patterns, printed circuit 
boards, or headers for 
de-pluggable applications. 
3M's DELTA " D" type pin 
and socket connectors are 
now also available. For 

full information, write 
Dept. EAH-1, 3M Center, 
St. Paul, MN 55101. 

'line. 
"Scotchflex" is a reg istered trademark of 3M Co. 





4 On-chip serial interface eliminates a 24-pin IC. And 
its cost. And its space. And its connections. 

5 Where are the special interface chips? There aren't 
any in this sample system. And not much in any 

other system you might design with the 2650. With much 
of the 1/0 built into the 2650, you can interface the 1/0 
devices with simple, low-cost, industry-standard 74LS, 
7400 and ST circuits. 

For instance, get both input and output with the 
ST31 Bidirectional 1/0 Port. Or take the ST26 Quad Bus 
Driver as another example. Signetics offers fifty ST types 
and nearly everything in 74LS and 7400-all low cost, 
all industry standards. Lower parts cost means much 
greater value. 

Software and people to back the 2650 are here now. 

I ::~ I 
LJ 

on-the-spot Field Applications Engineer assistance. 
You get more computer with fewer parts at less cost 

with the 2650. That's high-technology value. Send now 
for complete details and prove it to yourself. 

r--------------------------1 
Attach this to your letterhead for fast response 

D Send me full specs & abridged manual, free. 
D Send me the complete 2650 manual with update service 

(additions, corrections, application notes, etc.). Bill me $40. 
D Call me to answer questions I have. 
D Have a Field Applications Engineer make an appointment 

with me soon. 

AME 

Cross assemblers and simulators are available in TITLE TEL. 

batch and on timeshare. (The assemblers come in both I 
32-and 16-bit formats because we realize that not every- !i1:11no ·.cs 
one has a 32-bit machine.) And there's a prototyping card 

~~~~~p~~~Jn~~~e~~~~:~~~ ~=~:~on, L------~~_:_~~'.::~v::·~~~:al_::_:~~o~----
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