






































































































































































































































































































































































































































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. 
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INDICATORS; READOUTS; 
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Fault Indicators 

OPCOA/IDS .................................... .. ........ .... 203 

MOUNTING HARDWARE 
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Associated Computer Consultants ............ 193 

PARTS 

Plastic Parts 
Du-Wei Products .. .......................... .. ....... ..... 197 
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Spring Assemblies 
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Programming Matrix 
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SLIDES 
Slides 

Grant Hardware .. ..... ..... ........... .... ....... ... ... .. 199 
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(See also under Connectors) 
Flat Cable 
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Retlcon ....... .. ...... ........... .................. ........... ..... 216 
Optical Subsystems 

HEJ ....... .......... ... ..... ..... .. ............... ..... .... .......... 43 
Optica l Coup ler 

Olektron .. ........ .......... ................ ........ .... .. .. ..... . 203 
Fiber Optic Emitter 

!AV ........... .................. ................. ... ... .............. 193 
Miniature Incandescent Lomp 
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Power Supplies 
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Falrchlld Semiconductor ...... .. ..... ........... .... 98 

16k ROM 
Hughes Aircralt/So ll d State Products .... 180 

Stat ic RAM 
EMM Semi .... .... .. ........ ... ......... .. ...... ..... .. ....... 182 

64k RAMs; LSI Log ic Circuits 
International Business Machines/Gen-

eral Technology ..•.. ..... .... .. •.... ...... ...•...... ... 170 

Flexible Disc Drive Controller IC 
·NEC Microcomputers ....... .. ......... .. ....•. ........ 182 

Flexible Oise Read-Amplifier IC 
Motorola Semiconductor Products ... ....... 172 

Graphic Subsystem Chip 
Standard Microsystems ............ .................. 176 

A-0 Converter !Cs 
lntersil ........... ...... ..... .. .... ... ......................... .... 182 
Signetlcs ... ....................... .... .................. ........ 176 

0-A Converter !Cs 
Burr-Brown Research •................ ....... .... 19, 17 4 
Harris Semiconductor Products ........ 20, 21 

Timer IC 
American Microsystems ............. ..... ............ 172 

Timer/Controller IC 
Texas Instruments ..... ...... ......•........... ...... ..... 182 

HYBRID CIRCUITS 
Hybrid A-0 Converter 

Micro Networks ..•.... ................................... .. 176 

Hybrid Clock Oscillators 
Motorola/Component Products ................ .. 196 

LINEAR INTEGRATED CIRCUITS 
Analog Multiplexer ICs 

Date I Systems ........................ .. .... .......•........ 172 
V-F Converter IC 

Raytheon Semiconductor ...................... .. .... 182 

OSCILLATORS 
Hybrid <::lock Oscillators 

Motorola/Component Products ..... ....•... ..... 1116 

COMP UTER DESIGN/ JANUARY 1979 



PAGE 
Crystal Oscillators 

Greenray Industries .......... .... .. .............. ...... 189 
'MF Electron ics ... ... .. ... ............................... .. .. 206 

MEMORY /STORAGE EQUIPMENT 
FLEXIBLE 'DISC UNITS 
Flexible Disc Drive 

Ex-Cell·O/Remex ... ...... ... ..... ..... ... .. ......•. ....... 167 
Shugart Associates .... ... ......... ........ ........ 52 , 53 

Flex ible Disc Systems 
Data Systems Design ......... ..............•...•...... 11 
Vista Computer ... ... ...................... .. .............. 200 

Flexible Disc Recorders 
Techtran Industries ....................... ...... ......... 160 

MAGNETIC CORE MEMORIES 
Core Memories 

Dataram ...... .......... .......................................... 105 
Imperial Technology .. .................................. 175 

MAGNETIC OISC AND DRUM UNITS 
(See also Flexib le Disc Units) 
Disc Drives 

Fujitsu America ..... ..................•........... .. ....... 106 
Storage Technology ... ............ .. ... ........ ........ 203 

Disc Controllers 
Advanced Electronics Design ... ...... ... .. .... 177 
Ba ll Computer Products .......... ....... ............. 202 
Kanan ... ............. ..... .. .. .. ... ...... ........ .. ........... ..... 156 
Minicomputer Technology ........ .................. 183 
Xyloglcs .... .......... ..... ... ............... ..... .............. .. 181 

MAGNETIC TAPE UNITS 
Tape Transports 

Cipher Data Product• ........ ... .. ....... ..... . 51, 207 
Kennedy ........ .. ...................... ........ .. ................ 1 

Tape Systems 
Dig I-Data ................... ... .. .. ........ ..... ..... ......... ... 205 
Micro Communications ....... .......... .. ......... ... . 194 

Cassette Recorde rs 
Memodyne .... .... ............... .... ......... .... .. ...... .... .. 207 
Raymond Engineering ........... ... ....... ... .... .... 200 

Cartridge Tape Drive 
Mohawk Data Sciences .....• ......... ............... 151 

PAGE 
Cartri dge Tape System 

Qantex/North Atlantic Industries .. ...... .... 33 

Cartridge Tape Recorder 
Mi ltope ......... ........ ...• ....... .. ...... ....... .... ......... .... 205 

OTHER TYPES OF MEMORY/ 
STORAGE EQUIPMENT 
Add-On Memory 

Control Data .... ..... ............. ... .... .... ... ............. . 193 

ROM/RAM PROGRAMMERS AND SIMULATORS 
EPROM Programmer 

Optimal Technology .............. .. ............ .. ..... . 156 

P/ROM Programmer Package 
RCA Solid State ............ ......... ........ ..... ........ 207 

EPROM Copier 
SMR Electronics ...... .......... ............ .. ... ......... 189 

SEMICONDUCTOR MEMORIES 

64k RAMs ; LSI Logic Circuits 
International Business Machines/ 

General Technology ............................. . 170 

Static RAM 
EMM/ SEMI ......... .... ....................................... 182 

16k ROM 
Hughes Aircraft/Solid State Products .... 180 

Magnetic Bubble Memories 
Texas tnstruments/Ccmponents ................ 81 

Semiconductor Memory Systems 
Chrlsl in Industries/Computer Products .. 148 
Dataram ...... ......... ............... .. ....... ......... .. ... ....• 105 
Digital Pathways ........... .. .... .... ..................... 195 
Electronic Memories & 

Magnetlcs/CSD ...... .. .................... .... 127, 129 
Mostek Memory Systems ........... ................. 62 
MuPro ....... ................. ..... .... .... ..... ..............•..... 152 
Standard Memories .. ..... ...................... ...... ... 171 

INPUT/OUTPUT AND 
RELATED EQUIPMENT 

BAR CODE EQUIPMENT 

Bar Code Equipment 
Interlace Mechanisms ............. ...... .. .......... 50 

COMPUTER PERIPHERALS 
Mi li tarized Peripherals 

Rolm .............. .......... .............. ................... ...... . 26 

ale Big 

CIRCLE 154 ON IN9UIRY CARD 

DATA TERMINALS 
(See also Graphic Equipment) 
Printer Terminals 

PAGE 

Dataroyal .... ... .. ............. ... .. ... ............ ... .. ... ..... . 202 
Dlablo Systems/Xerox .... ...... .......... ............ 173 
Qume ..... .. .. ................. .. ........... .. .... .. ... ............ 159 

CRT Display Terminals 
Ann Arbor Terminals ................. .. ... .. .. ........ .. 204 
EECO ....... ......... ......... ........... ...................... .... 161 
I nfoton ........... ............. ................. ................... 147 
Perkin-Elmer Data System1 ............ .... 36, 37 
Zentec .. .................................................. .... 16, 17 

LED Display Terminals 
Termillex .... .................... .. ... ..... .......... ............ 201 
Warren Logic .... ........ .................................... 195 

DISPLAY EQUIPMENT 
(See also Data Terminals 
and Graphic Equipment) 
CRT Displays 

Ball Electronic Display ................ ...... ...... .. 133 
C. ltoh Electronics ........... ....................... 198 
Zenith Radio ...................... .... ...................... 131 

GRAPHIC EQUIPMENT 

Color Graphic Display Terminals 
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Xyloglca ............................. ............. ................ 181 
Flexible Disc Drive Controller IC 

NEC Microcomputers ............. ................... 182 
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Printer Interfaces 
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Communications Interface 
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Digital Plotter 
Houston Instruments ......... ..... .......... Cover Ill 
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California Computer Products ...... ...... .... 169 

Here•s low cost, 
high performance 
Zilog ZBOA emulation for your 
Intel development system 
Only RELMS offers you the powerful Z80 in-circuit emulator (ICE) 
and the Z80 system adaptor module (SAM) for hardware and 
software development. And only RELMS gives you such price / 
performance value. The complete Z80 ICE is priced at $2,195; SAM 
is only $1 ,695. 

ICE and SAM are totally transparent and compatible with your 
Series II or lntellec 8 development system. SAM supports all the 
Z80 features with a Z80 CPU board that replaces your 8080 
processor card , an ISIS compatible Z80 relocatable disk macro 
assembler and a Z80 monitor for extensive software debugging. 

ICE features full speed emulation of the Z80A with 256 x 40 bit 
trace, memory mapping, hardware BREAKREGION~M selectable 
clock speed and RAM based control program . All come with 
complete documentation. 

Learn more 
about ICE and 
SAM, the 
affordable 
development 
tools for your 
lntellec~ 

system . Both 
are available 
for immediate 
delivery. Call 
or write today 
for full details. 

Inquiries from 
qualified sales 
representatives 
welcomed. 

rfllrn~ 
Relational Memory Systems, Inc. 
P.O. Box 6719, San Jose, CA 95150, (408) 248-6356 

BREAKREGION '" is a trademark of RELMS. Series II and lntellec 8 are trademarks of Intel Corporation. 
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FOR THE SERIOUS 
STUDENT OF 
HARDWARE 

SYSTEMS DESIGN 

"This Is an excellent book ••• a major 
contribution to the literature of com· 
puter hardware." 
-Gerri! A. Blaauw 

Technical University of Twente 
Enchede, Netherlands 

" ••• a valuable historical record and a 
fascinating reference work for engl· 
nears and computer scientists to gain 
insight into the issues and traps of de· 
veloplng and marketing complex prod· 
ucts In a fast changing field." 
-Jack B. Dennis 

Massachusetts Institute of Technology 

Computer Engineering: A DEC View of 
Hardware Systems Design by C. Gordon Bell, 
J . Craig Mudge, and John E. McNamara is the 
story of hardware systems design practiced at 
Digital Equipment Corporation over the past 
20 years. 

Computer Engineering is written for people 
who want to or must understand the evalua­
tion of hardware systems design. The focus of 
the engineer and student of design will be pri­
marily on the highly technical discussions, 
while that of the manager/planner will be 
more on the economic and marketplace 
issues. 

The three introductory chapters discuss 
computer systems from seven different per­
spectives; technology evolution; packaging 
and manufacturing. Five major sections fol­
low: "In the Beginning" (transistor .circuitry 
and DEC modules) "The Beginning of the 
Minicomputer" (18-bit computers, 12-bit com­
puters, and structural levels of the PDP-8), 
"The PDP-11 Family" (from the beginning of 
the Family through VAX), "The Evolution of 
Computer Building Blocks" (RTMs, LSI pro­
cessor bit slices, and multi-microprocessors), 
and " The PDP-10 Family." Three appendices 
cover the ISPS and PMS notations, and mea­
suring computer performance . A bibliog­
raphy and index are included. 

585 pages, 83 tables, 364 figures, hard­
cover, $19.95 (U.S . only). 

Send check or money order to: Dept. CE, 
Educational Services, Digital Equipment 
Corporation, Crosby Drive, Bedford , MA 
01730. 

~ouldlik-;;-to order - - ---;py(ies) -;i 
I Computer Engineering: A DEC View of Hard-/ 

ware Systems Design. 
/ Enclosed is a check or money order for / 

/ ~lease ship book(s) to: I 
/Name / 
I Company/University J 

I 
Department I 
Street, ______________ _ 

'City State ___ Zip ___ I 

L_ ____ - - - -- ~~9 __J 
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The lntecolor 8080 Development System Gives 
You Total In-House Control. You probably already 
realize that an in-house development system 
would give you a lot more control. flexibility and 
efficiency. 

You may not realize that now you can afford 
one. Our new low-cost 8080 development system 
features a 19-inch, 8-color data entry terminal 
with an Intel 8080 micro computer. A 110 CPS bi­
directional desk top printer. A dual mini disk drive 
and our 2708/ 2716 PROM programmer. It also 
includes a sophisticated ROM-based Text Editor 
and Assembler. And as an option, a FORTRAN 
compiler with double precision by Microso~ 

Call 800/241-9699toll-free fora demonstration. 
(In Georgia, call 404/449-5961.) • 
Color COmmunlcat .. Better 

lntelllgent Systems Corp .• 
5965 Peachtree Comers East/Norcross, Georgia 30071 
Telephone 404/449-5961 TWX: 810-766-1581 
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POWER SUPPLY ANALYST 
(Systems Analyst/ 
Programmer) 
Casper, Wyoming And 
Chattanooga, Tennessee 

The Tennessee Volley Authority hos on attractive career 
opening for a systems analyst with extensive experience 
in commercial time shoring networks. Candidate should 
hove a degree in computer science, moth, business, or 
engineering (preferably mining ). Typical duties include 
communication with system users to define problems; 
system specifications; evaluation of present systems. and 
recommendation of new systems improvements. The 
position requires several years experience with computer 
operations, management information seNices and data 
gathering techn iques. Salary range $19,390 to $30, 140, 
commensurate with experience. Exce llent benefits ore 
provided. Send resume (including Social Security 
number with name) in confidence to Carolyn Grondin : 

TENNESSEE VALLEY AUTHORITY 
EMPLOYMENT BRANCH CD0103 
301 Power Building 
Chattanooga, Tennessee 3 7401 

NA may consider for appointments only U.S. citizens and 
others eligible for payments under section 602. Pub. L. 94-
363. and section 750, Pub. L. 94-41 9. 
An Equal Opportunity Employer 
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Put image data on 
the Intel Multibus·M· 

Our plug-compatible board 
directly co11ples Helicon imaging 
cameras to Intel SBC/Multibus·M. 
systems 

216 

Now you can apply computer power for 
processing signals from Reticon imaging 
cameras to achieve greater control and 
flexibility of non-contact inspection and 
measurement applications. The RSB- 6020 
interface boards contain these features. 
• Collects data from one or two linear or 

matrix array cameras. 
• Provides on -board preprocessing of 

signal data for faster and easier 
computer processing. 

• Contains dual RAM memories with 
relocatable system address space. 

• Provides multiple modes of data 
compression to handle high speed 
camera scan rates. 

Write or call any of the Reticon offices for more 
information or application assistance. 
Boston (617) 246-2718 
Chicago (312) 640- 7713 
Los Angeles (213) 995-4663 
Sunnyvale (408) 738-4266 

~"~EGt:.G ae·rtCOi'I 
345 Potrero Avenue 
Sunnyvale, California 94086 
(408) 738-4266 TWX: 910-339-9343 
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SALES OFFICES 

NEW ENGLAND AND 
UPSTATE NEW YORK 

CALDWELL ENTER­
PRISES, INC. 
Lindsay H. Caldwell 
129 Cedar Hill Rd. 
East Dennis, MA 02641 
(617) 385-2533 

LONG ISLAND AND 
MIDDLE ATLANTIC 
STATES 

CALDWELL ENTER­
PRISES, INC. 
Richard V. Busch 
Princeton, N.J. area 
(609) .924-6300 

SOUTHEASTERN 
STATES 

COLLINSON & CO., INC. 
Newton B. Collinson, III 
Anthony C. Marmon 
4419 Cowan Rd., Suite 302 
Tucker, GA 30084 
( 404) 939-8391 

MIDWESTERN 
STATES 

Berry Conner, Jr. 
88 West Schiller St. 
Suite 2208 
Chicago, IL 60610 
( 312) 266-0008 

WESTERN 
STATES 

BUCKLEY / BORIS 
ASSOC., INC. 
Terry Buckley 
Tom Boris 
John Sabo 
912 South Barrington Ave. 
Suite 202 
Los Angeles, CA 90049 
( 213 ) 826-4621 
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The DP-8 36'' Digital 
Plotter gives you more 

eso ution 
The DP-8 features 6 switch selectable 

step sizes (English or Metric) with pen 
speeds of up to 4.5 I PS (3600 steps per 
second). 

ot media 
Quality graphics can be produced on a 

number of plotting surfaces including 
paper, vellum, clear or matt Mylar. 

IV o modes 
to choose fr m 

The DP-8 is available in a variety of 
models: the 3 pen DP·8·S3; the single pen 
multi resolution DP-85; and the single pen 
fixed resolution DP·8V. Even a stretch 
version with a 42" wide plot capability is 
available. Choose the one that's right for 
your application. 

For rush literature requests or local sales office Information 
only, persons outside Texas call toll free 1·800·531·5205 

an less ... 
less noise 

less maintenance 
ss cost. 

DP·BV, $7,600* 

11auat:an 1 instrument DIVISION OF IAUSCH&LDMI~ 
ONE HOUSTON SQUARE AUSTIN, TEXAS 78763 

(612) 837-2820 TWX 910-874-2022 

EUfllOHAN HEAOOUAATEAS ==1~-r:.::~i,"­
"the graphics . recorder company" 

* U S Domestic Price only 
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