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Controllers and Subsystems with No 
Service Is Only Half a Deal. 

Handle it. Every controller and subsystem supplier pushes 
product and price. But when it comes to factory-direct service, 
the talk gets half-hearted. 

That's because most controller and subsystem manufacturers 
use third-party agencies to service their customers. 

Not Plessey. 
We offer direct, worldwide service from experienced, factory­

trained Plessey specialists. You get fast, responsive professional 
service from people who know their products - from the inside out. 

And we have a special toll -free user hot-line, too. To answer 
your questions about configuration, operation, or software. To 
give you al l the support you need to make sure your Plessey 
controllers and subsystems perform to your satisfaction. 

Plessey manufactures one of the broadest lines of DEC­
compatible disc controllers in the world- for floppies, cartridges, 

disc packs, Winchesters, even mag tape. And we sell the same 
range of subsystems, too. 

Plus, we're compatible with Q -bus, Unibus, and Massbus. All 
backed by the Plessey tradition of field-proven reliability. 

All at a price that makes Plessey your best bargain - for single 
unit buys and large quantity orders. 

So if you're tired of getting only half a deal on controllers and 
subsystems, call Plessey. We'll hand you the whole package. 

~ 1982 by Plessey Peripheral Systems. All rights reserved. 
Q-bus. Unibus. and Massbus are registered trademarks of 
Digital Equipment Corporation. 

Plessey Peripheral Systems • 
1691 Browning Avenue. Irvine. CA 92714 

(714) 557-9811 • (800) 854 -3581 Outside CA 

Write 9 on Reader Inquiry Card 



~) 

.. 

Anadex SILENT,,.SC:PllEIE" printers. 
Quietly goin our business. 

Now and then office noise 
levels can go sky-high. But with 
Silent/Scribe - our new family of 
matrix impact printers - you can raise 
your printer expectations while signifi­
cantly lowering your office noise level . 

How quiet is "silent"? Silent/Scribe operates at 
less than 55 dBA, which means that in the average 
office you may have to look at it to determine 

SILENT/SCRIBE MODELS 

Standard 
Features 

Printing SpHd 
(Char. per Sec.) 

~· .r I # ~ ~ ., 
e!;:-C' g.· !l.f!# !l..I g.f !l.., 

<f o o o <> o 
10 150 150 120 120 200 
12 180 180 - - 120 
12.5 -
13.3 200 
15 
16.4 -

- 150 
200 -
- 180 
- 200 

150 -

180 150 
200 16-4 

whether it 's printing. 
And Silent/Scribe 

is as easy to buy as it 
is to live with. You 
can select a variety 
of printing speeds, 
fonts and I ine widths. 

ExpondedP•lnt Yes Yes Yes Yes Yes Some mode Is pro-
~u:~~~!~~"~,. vide both draft and 

- 100 Enhanced 10 

~;:.~~·.1~~;~ 11~~1 ~2 ~;} 7~~2 11~1; ',2;,2 e n ha n c e d q u a I i t y 
~~~.~.·.~:~~;~.n.. ~:~ ~:~ ~:~ ~:: ~:: c o p y . A I I m o d e I s 
Ribbon , Continuous h a V e S U P e r b d 0 t -
Loop C•rtrldge (Yds) 30 30 30 30 30 
1n11rl1c1n•' addressable graphics 

THE GEORGE E. i'REEMAN LIBRARY 

STATE TECHNICAL INSTITUTE AT MEMPHIS 

5'983 Mecon Cove at Interstate 40 
Memphis, Tennesset 38134 

Also standard are sophisticated communi-
cations controls and protocols, flexible and 

easy-to-use operator controls, quick-change 
continuous loop ribbon cartridge, and universal 
interfaces that work with virtually any computer 
system. 

For full details on how Silent/Scribe can fit your 
application - quietly- contact Anadex today . You'll 
find the units attractively packaged, quality en­
gineered, modestly priced, and available now. 

© Copyright 1982 
An~dex . Inc . 

DP-9000A 

MADE IN 

\t:~ 

P.r•ll•I Cenl. Comp. Yes Yes Yes Yes Yes 

~~;~~s:~~.'~e ~:1::·~:: from Anad:e:x~. -------~ 
ANADEX, INC. • 9825 De Soto Avenue • Chatsworth, California 91311 , U.S.A. • Telephone: (213) 998-8010 • TWX 910-494-2761 
U.S. Sales Offices: San Jose, CA (408)247-3933 •Irvine, CA(714)557·0457 •Schiller Park, IL(312) 671-1717 •Wakefield, MA (617)245-9160 
Hauppauge, New York , Phone: (516) 435-0222 •Atlanta, Georgia, Phone: (404) 255-8006 • Austin , Texas, Phone: (512) 327-5250 
ANA DEX, LTD. • Weaver House, Station Road • Hook, Basingstoke, Han ts RG27 9JY, England • Tel : Hook (025672) 3401 • Telex: 858762 ANA DEX G 

Write 15 on Reader Inquiry Card 



ff you don't feel this 
terminal supplie11 

"They set the standard 
for the industry 

in service and quality~' 
"A very honest company 

to deal with ... 
I can't think of a 

negative thing to say~' 
Steve Olla, Purchasing Manager 

Millennium Systems Inc. 

------------~----= ~-:'~ . . . .. -
- : I \ • • • , ., I - ·- ~ ,.. • 
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We don't satisfy our OEM customers by making the 
best promises. Instead, we make the best terminals for 
the money; and deliver them the way they want them 
-when they want them. A concept so simple, you'd 
think everyone would have caught on. 

But apparently not. Our value, performance and 
service were so exceptional that when we entered the 
end-user market in 1979, we were able to become 
the No. 1 independent manufacturer of smart terminals 
in just two years. An accomplishment that prompted 
Computer Systems News to say ''. . .TeleVideo is one of 
the most amazing success stories in the computer 
industry'.' 

It doesn't amaze us, however Once we found a 
way to beat the leaders on price and quality; finding 
customers was easy 

"We're quite pleased. 
We wanted a good reliable 

unit, and we're 
quite happy~' 
Tom Peters, Engineer 

Gould Inc. 

In fact, it was OEMs who first contacted us after 
our success in the general-purpose market, with the 
idea of modifying terminals. And now we're totally 
committed to the OEM market. 

Here's what we can offer 
Uniqueness: We'll work closely with you all the 

way down the line to insure the right color, keyboard 
design, logo; and a code structure to interface with 
your software 

Fast delivery· We always have inventory ready 

• 

for modification, so our turn-around on key operations 
begins the day you place your order 

Price/ Performance: Nothing outperforms our 
terminals on the job, and no one beats our price for 
value. Our rigid testing and use of high quality 
components have made our record of customer service, 



good about your 
call TeleVideo. 

"We've been using 
TeleVideo terminals 

since 1979. 
They're very reliable, 
reasonably priced, 

and high in quality!' 
Hollis Arban, President 

Nabra Enterprises 

Programmable 
Microprocessor 
Controlled 
Keyboard 

"TeleVideo is very 
responsive to 

our customizing needs. 
They're high quality, 

reliable units~' 
John Spaulding, Project Manager 

Gould Inc. 

- Non-glare High Resolution 
Matsushita (Panasonic) 
Tube. 

16k Changeable EPROM 
4k Display RAM 6502 
Microprocessor Single 
Board Design. 

1,....- Modular Video 
' Card. 

- Hermetically 
Sealed Futuba 
Keyswitches. 

and satisfaction the best in the industry a®~ 1. ;x J!d s In 
None of this efficiency is surprising when you know 'Ill .1.e1.ev1J eO ~tnS, C. 

that our family of terminals are the only ones to use the 
"'Same compatible, high quality components throughout r - ~ - - - - - - - - - - - - - - - ..., 
the entire line. (Another simple concept that has given I Tele Video Systems, Inc. I 

b . d t . bl. t . . d Dept. II 2208 s a ig a van age m assem mg, cus om1zmg an I !170MorseAve. I 
servicing our units) Sunnyvale, CA 94086 

All this means that our customers are very happy. I Please send additional information on the Tele Video OEM Program I 
If you're not, contact TeleVideo for more information. I NAME I 
•We want your business, and we can prove it. I TITLE I 

For more information call 800-538-8725 (in Cali- I COMPANY I 
fornia call (408) 745-7760) or your local TeleVideo sales I I 
office. I ADDRESS I 

CITY STATE ZIP __ _ 
CALIFORNIA Santa Ana 714 557-6095, Sunnyvale 408.745-7760 · GEORGIA Atlanta 
404 '255-9338 · TEXAS Dallas 214 '980-9978 · ILLINOIS Chicago Area 312. 351-9350 
MASSACHUSETTS Boston 6171668-6891 • NEW YORK NEW JERSEY 201 '267-8805 
UNITED KINGDOM West End Surrey 44-9905-6464 

I PHONE II I L _________________ J 
WritA 17 nn RP~nPr lnn11irv r.~rn 



LSl-11 System Boxes and Box Systems 
• Functlonality • Versatlllty • Reliability• Cost Effective 

MOB makes the difference! 
No compromise! You can get the LSI-11 system building blocks you need, from a system box to a box system, 
for fast, efficient system configuration. All with plenty of board space in the box for system applications that 
require specific user selected modules. 

No matter what kind of system you're building, from support for battery back-up to core memory and 
everything in between, it doesn't pay to start with less than a no compromise enclosure. 

By no compromise we mean: 
• System boxes from 8 to 32 dual slots, 

(8 to 16 quad), you select what you 
need. 

• Triple output (+SY, + 12V, -12V) 
cool running, efficient, light weight 
regulated switching power supplies 
with up to SO amps capability at +SY. 

• Integral 22 bit addressing, with built- .. 
in bus termination. 

• Multilayer motherboard backplane 
for the cleanest possible signal paths. 

• Built-in power sequencing and line 
time clock. 

• No rewire for 1 lSV 60Hz to 230V 
SOHz operation. 

• Front or rear loading configurations. 
MDB has more experience building box con­

figurations than any other manufacturer. In fact 
we offer thirteen. 

By starting with the most functional system 
boxes available, MDB also builds the most 
versatile box systems you can buy. 
Systems which include the 
LSI-11/23 CPU, 22 bit address­
ing memory, Q-Bus 8 or 16 line 
multiplexors, high speed syn-
chronous communications in-
terfaces and the complete line of 
MDB interfaces. 

With MDB box systems, you 
don't buy any board you don't 
need. And you pay less for the . 
system than you would for the in­
dividual modules. All products are 
warranteed for 1 year and can be 
purchased under GSA #GS-OOC-03330. 
You win no matter how you stack it with 
MDB! Let MDB make the difference. 

r:l[JI) 1995 N. Batavia Street 
Orange, California 92665 
714-998-6900 

SYSTEMS INC. TWX: 910-593-1339 
Write 3 on Reader Inquiry Card 

Next MOB DEC Compatible Shows: October 12, 1982, Hyatt Regency, Columbus, Ohio; October 14, 1982, Holiday Inn, Ann Arbor, Michigan. 
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Cover 
This month 's cover depicts Daw General's 
line of superminicomputers, which are re­
viewed in our supermini feature beginning 
on p. 44 (photo courtesy of Data General). 
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Lots of like new products 
in this free catalog! 

Money back guarantees, too! 
You can save a lot on equipment acquistion costs when you acquire 
good-as-new electronic equipment at "good-as-old" prices. More 
than 6,100 like-new items have been removed from the North 
American inventory of Genstar Rental Electronics, Inc ., and they're 
all available for purchase right now. Ask for your free copy of the 
sales catalog now. Call (800) 227-8409 . . . in California (213) 
887-4000, (415) 968-8845, or (714) 879-0561 . .. or (800) 225-1008 
- in Massachusetts (617) 938-0900. 

GE NSTAR 

REI Sales Company 
6307 DeSoto Avenue , Suite J •Woodland Hills, California 91367 

~------------------------, I For your Free Catalog- Quick - Fill out and send in this coupon today! I 
I 

D I do want your free Sales Catalog D It's very important to me to get the 
right away. Send it to me ... NOW! following good, like new equipment I 

I D I'd like a copy of the new Genstar at less-than-new prices: I 
I 

Rental Electronics , Inc. Rental 
Catalog , too. I 

I NAME TITLE I 
I ORGANIZATION I 
I ADDRESS MAIL STOP I 
I CITY/ STATE/ ZIP I 
I TELEPHONE OOl082 I 
I Please complete coupon and mail to: Genstar REI Sales Company, 6307 I 
L _::e~~A:_n~._:u~ ~ ~o~~ ~s~~~:_ ,::=:•.:,:E~~c.'.:p!: ~2.J 
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llenge: Pack the con­
/ling power of Multiple Boards 

onto one. Build-in high perform­
ance. Engineer-in reliability & 
versatility Provide a simple, yet 
sophisticated interface. And do 
it all at an unheard of low price. 

~1~~0 
·r;sdename or Kanan Corporation 
•Mull/bus Is a registered tradename of Intel 
Corporation 

The Solution: Konan's TAISHO.• 
The versatile TAISHO can be 
configured to meet even your 
most stringent design require­
ments. An elegantly simple inter­
face provides multiple sector 
transfers with a single com­
mand. And the Kanan quality is 
built into each and every board. 
All at a price that can't be beat. 

$895auantity 1 

--~ .. _, 
1448 North 27th Avenue/Phoenix, Arizona 85009 

(602) 257-1355 
TWX/TELEX 9109511552 
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HAS YOUR ADDRESS CHANDED­
ARE YOU PLAlllllNO TO MOVE 

IN THE NEAR FUTURE?? 
Please use the enclosed qualification form to notify us of 
your address change. A change of address requires that 
you fill out the entire form. 

Please allow 6-8 weeks for your change to take effect. 

Digital Design 
EDITORIAL, SALES, AND 
CIRCULATION OFFICES 
Digital Design 
1050 Commonwealth Avenue 
Boston, MA 02215 
Telephone: (617) 232-5470 

~· MORGAN·GRAMPIAN 

CORPORATE HEADQUARTERS 

Morgan-Grampian Publishing Company, 
2 Park Avenue, New York, NY 10016. 
(212) 340-9700. Domenic A. Mucchetti, 
President. 

EXPOSITIONS GROUP 
Morgan-Grampian Expositions Group, 2 Park 
Avenue, New York, NY 10016 (212) 340-9700. 
Robert Poggi, Director. 

Morgan-Grampian publishes the following 
in the United States: American City & 
County • Circuits Manufacturing • Con­
tractor• Design Engineering • Electronics 
Test • Industrial Distribution • Industrial 
Product Bulletin •Mart• Municipal Index. 

New Publlcatlon Development 
H.G. Buchbinder, Director 

Morgan-Grampian also publishes the follow­
ing in the United Kingdom: Electronic 
Engineering • Control & Instrumentation • 
Electronic Times •What's New in Elec­
tronics• What's New in Computers. 
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DIGITAL DESIGN Is circulated only to qualified 
research, development and design engineers and 
engineering managers primarily responsible tor 
computer products and systems In OEM plants. 
To obtain a complimentary subscription, request 
(on company letterhead) a qualification card from 
Circulation Director. For change of address, at· 
tach old address label from recent Issue to new 
company letterhead or note. Send this plus re­
quest tor new qualification card to: 
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DIGITAL DESIGN 

1050 Commonwealth Avenue 
Boston, MA 02215 
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trlbutors should submit duplicate manuscripts 
typed with two spaces between lines. All lllustra· 
lions should be clear; components on all 
schematics and line drawings should be labled. 
The editors assume no responsibility for the safe­
ty or return of any unsolicited manuscripts. 
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Smart Graphics™ GX-100 
We Have Only Just Begun. 

The GX-100 Graphics Terminal is only 
the beginning of a family of Computer/ 
Graphics products from Modgraph. The 
Modgraph GX-100 is a dual purpose 
expandable computer terminal. High 
resolution graphics, 8085 processor, 
144K RAM, independent high speed 
alphanumeric overlay, and a wide 
range of performance characteristics 
unmatched in the graphics industry. 

We call it Smart Graphics™. And with 
good reason. It gives you powerful 
graphics, multi-page alphanumerics, 
and more for under $3,000. 

GRAPHICS 
As a graphics tool the GX-100 is 
a smart choice; two full pages of 
768 x 585 viewable resolution. circle, 
rectangle, vectors, pattern draw, and 
of course Plot-10® compatibility. 

ALPHANUMERICS 
The independent alphanumeric plane 
allows alphanumeric overlay without 
overwriting graphics. Length and 
number of lines are programmable 
from 41 to 96 characters per line and 
from 1 to 46 lines per page. Scrollable 
page memory, split screen, ANSI X3.64 
and VT-100® compatibility. All 
designed to help you work smarter, 
not harder. 

Modgraph, Inc., 1393 Main Street, Waltham, MA 02154 (617) 890-5764 

Write 19 on Reader Inquiry Card 

OTHER FEATURES 
• CP/M Capability 
• 15" P-39 Green Phosphor Screen 
• Optional Disk Drive 
• Special Function Keys 

To fully appreciate the Modgraph 
GX-100 you have to see it in action. 
Drop us a line, or give us a call. We'll 
arrange for a demonstration and show 
you how powerful graphics can be 
yours. With Smart Graphics™. 

"' Plot-10 Trademark Tektronix 

VT-lOOTrademark Digital Equip. Corp. 



Here are some of Xentek's 
43 varieties of Disk Drive 

Power Supplies 
Whether you use floppy or hard disks , 

or a combination-or disks with tape 
drive backup-chances are we've 
already designed and built the supply 
that matches your requirements. There 
are off-the-shelf models for many popular 
single and multiple SW' and 8" floppys , 
and OEM supplies for SW', 8" and 14" 
Winchesters. 

And designing a new one is no big 
deal at Xentek. You 'll find the unit prices 
low, the turnaround time fast (3-4 weeks 
for prototypes!) , and the quality 
unsurpassed. 

Try us and see for yourself . Call Chuck 
Henry at (714) 744-3346, and find out 
how fast you can have a Xentek power 
supply tailored to your needs at a truly 
affordable price. 

Xentek• 
THE HEART OF YOUR SYSTEM 
279 South Pacific St. , San Marcos, CA 92069 
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Send 
Today 
for Free 
Catalog 
(714) 744-3346 
TWX: 910-332-1155 
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Calendar 

November 1-2 

Data Processing & Telecommunications 
Seminar. Newton Howard Johnson, Bos­
ton, MA. New York , NY. November 15-
16. Contact: National Institu te fo r Man­
agement Research, PO Box 3727. Santa 
Monica. CA. (2 13) 450-0500. 

November 1-3 

Online '82. Atlanta Hilton. Atlanta . GA. 
4th A nnual Confe rence and Exposition fo r 
users of o nline databases. Contact: Jean­
Paul Emard, O nline Inc.. 11 Tannery 
Lane. Weston. CT 06883. (203) 227-8466. 

November 3 
Invitational Computer Conference. Palo 
Alto. CA. Nove mber 8. Denver. CO. Di­
rected to the quantity buyer-OEMs. sys­
tems houses and .. sophistica ted .. end us­
e rs. Contact: B.J . Johnson Associa tes. 
3151 Airway Ave .. #C-2. Costa Mesa. 
CA 92626 . (71 4) 957-0 171. 

November 7-10 

Data Training '82. Adam's Mark Hote l. 
Houston . T X. Third A nnual Confe rence 
fo r Data Process ing and O ffi ce A utoma­
tion T ra ine rs. Co111act: Lorett a Lillios . 
Confe rence Coordinator. Data Training 
'82. 176 Federal St. . Boston. MA 02 11 0. 
(6 17) 542-0 146. 

November 8-11 

COMDEX/Europe '82. T he RAI Ex hi bi­
tion Center . A msterdam. The Nether­
lands. Cont act: T he Interface Group . 160 
Speen St.. PO Box 927 . Framingham. MA 
0 170 1. (6 17) 879-4502. outside MA to ll 
free (800) 225-4620. 

November 8-10 

VLSI Design Seminar. Washington. DC. 
A structured approach to custom IC de­
sign. presented by Prof. Carlo H. Sequin . 
Contact: Hellman Associates. 299 S. Cali­
fo rnia Ave .. Palo Alto. CA 94306. (4 15) 
328-409 1. 

November 9-13 

Eiectronica '82. T rade Fair Center. Mu­
nich. W. Germany. 10th A nnual Trade 
Fa ir fo r Components and Assemblies in 
Elect ronics. Contact: Kallman Associates . 
US Representatives. 5 Maple Ct. . Ridge­
wood . NJ 07540. (20 1) 652-7070. 

November 10-12 

Compsac '82. 6th Annual Internat ional 
Computer Software & Applications Con­
fe rence and Technical Show. Hotel Palm­
er House . Chicago . IL. Contact: IEEE 
Computer Society. PO Box 639. Silve r 
Spring. MD 2090 1. (30 1) 589-3386. 

November 15-17 

ISHM '82. International Society fo r Hy­
brid Microelectronics. MG M G ra nd Ho­
te l, Reno. NV. Contact: ISHM , PO Box 
3255, Montgomery. AL 36 109. (205) 272-
3 19 1. 

November 15-17 

National Systems Executive Forum. 
Washington , DC. "'Managing Soft wa re 
Development. " Contact: US Profess ional 
Development Inst itute. 126 11 Dava n Dr . . 
Silve r Spring, MD 20904. (30 1) 622-5696 . 

November 16--18 

Cherry Hill '82. National Test Confer­
ence. Fra nklin Plaza Hotel. Philade lphia. 
PA. Contac t: David Kirk, McKinney/Pub­
lic Relations, Independence Mall West. 
Philadelphia. PA 19 106. (2 15) 922-3945. 

November 23-25 

The 2nd International Conference on 
Semi-custom ICs. The West Ce nter . Lon­
don. England. Contact: Conference Secre­
tary. Prodex Limited. 79 High St. . T urn­
bridge . Wells. Kent. T N I IXZ . England. 
0892 39664/5. 

November 29-December 2 

Globecom '82. G lobal Telecommunica­
tions Conference. Shera ton Bal Harbour 
Hotel, Miami . FL. Contact: Dr. T homas 
.I . Harrison. Registra tion Chairman. IBM 
Dept. 2KI. PO Box 1328. Boca Raton. FL 
33432. (305) 998-2734 . 

November 29-December 2 

COMDEX/Fall '82. The 4th A nnual a­
tional Confe rence and Exposition for In­
depende nt Sales O rganiza tions. Las Vegas 
Conve ntion Center. Las Vegas, NY . Con­
tact: T he Inte rface Group. 160 Spee n St. . 
PO Box 927. Framingham. MA 0 1701. 
(6 17) 879-4502. outside MA , (800) 225-
4620. 

November 30-December 2 

Autofact 4. Confe rence and Exposition. 
Philade lphia Civic Center. Phil ade lphi a , 
PA . Contact: Socie ty of Manu fac turing 
Engineers. O ne SME Dr. . PO Box 930 , 
Dearborn . MI 48 128. (3 13) 27 1- 1500. 

November 30-December 2 

MIDCON '82. Da ll as Convention Ce nte r. 
Dallas . T X. High-Technology Elec tronics 
Exhibition and Convention. Contact: Ei­
lee n Algaze. E lectronic Conventio ns. 999 
N. Sepulveda Blvd., E l Segundo, CA 
90245. (2 13) 772-2965. 

November 30-December 3 

NATA. T he North A merican Telephone 
Association 13th A nnual Conventio n and 
Ex hi bition Showcase. Washingto n Hil ton 
Hotel. Washington , DC. Contact: NATA . 
5 11 2nd St. . NE . Washington . DC 20002 . 
(202) 547-4450. 
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Fast CMOS Arrays. Here's the design tool 
you 've been waiting for! The ISO 3/6 Fast 
CMOS Design Manual contains all you need 
to know to implement your digital designs on 
high performance gate arrays. Sections on 
technology, CMOS logic design, macrocells, 
placement, interconnect, testing, and pack­
aging-all clearly written and illustrated­
guide your engineering efforts. Design aids 
such as 200X layout sheets, macrocell plan­
ning sheets, test planning sheets, and special 
interconnect tools-all developed by IC ex­
perts-enable you to design in an integrated 
circuit format. Evaluation samples allow you 
to characterize the technology using your own 
equipment. 

Start Today! The 227 Page ISO 3/6 Design 
Manual is priced at $69. and is available from 
stock. Order today and you can start design­
ing new circuits or converting your old metal 
gate CMOS or TTL designs using modern Fast 
CMOS Arrays. You 'll choose from a family of 
arrays ranging from 360 to 1500 gates with 
propagation delays as low as 1 ns and toggle 
rates as high as 75MHz. Now is the time to 
reduce costs, save space, increase reliability, 
and lower consumption by employing gate ar­
rays in your products. 

To order the ISO 3/6 Design Manual , write 
or call : UNIVERSAL SEMICONDUCTOR, INC., 
1925 lanker Road, San Jose, CA 95112 
(408) 279-2830 

• UNIVERSAL SEMICONDUCTOR INC. 
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Inmos Moves Price On Static RAMs 
Inmos has announced price reductions on its 
fast 16K MOS static RAMs. One hundred­
piece prices for the 55ns IMS1400-55 and 
45ns IMS1400S-45 16K x 1 MOS static 
RAMs were quoted as $18.00 and $21.60 
each, respectively (reduced from $20.00 and 
$24.00). The 55ns IMS 1420S-55 4K x 4 stat­
ic RAM was reduced from $23.60 to $19.45 
each (lOO's). 

Agreement 01t Gate Arrays 
Thomson-EFCIS (a subsidiary of Thomas­
CSF), and Applied Micro Circuits Corpora­
tion (AMCC) have signed an alternate 
source agreement regarding AMCC's high­
performance, bipolar 0700 series of gate 
arrays. 

Computer Aided Engineering 
Kamran Elahian has established Computer 
Aided Engineering in Sunnyvale, CA, to de­
velop computer-aided IC design systems. 
The initial $2.5 million funding package was 
obtained from sources including Bay Part­
ners, Mountain View, CA, Harvest Ven­
tures, NY, and Hambrecht & Quist, San 
Francisco, CA. 

Industry Standard For Micro-Floppy 
Xidex Corporation has joined the group es­
tablished in June 1982, to develop an indus­
try standard for the next generation of sub-4" 
computer disks. The group, consisting of 
manufacturers of floppy disk drives and me­
dia, plans to recommend a media standard to 
the American National Standards Institute 
(ANSI) by the end of September. Other 
members of the group are Dysan Corpora­
tion, Olivetti Peripheral Equipment, Inc., 
Shugart Corporation, Tabor Corporation, 
and Verbatim Corporation. 

Intel To Serve Datacom Industry 
Intel Corp. has established a Data Commu­
nications Business Unit to develop and mar­
ket new datacom systems products. The new 
business unit is managed by Philip L. Arst, 
previously the head of Intel's Ethernet pro­
gram. The unit reports to Leslie L. Vadasz, 
senior vice president and director, Corporate 
Strategic Staff. 

811 Winchester Contract 
Micropolis Corp. has received an OEM con­
tract for 8" Winchester disk drives, valued at 
$5 million to $10 million , from Siemens AG. 
Munich, West Germany. The 5-year agree­
ment calls for all Siemens divisions world­
wide to purchase all six models of the Micro­
polis 1200/1220 Series drives with Micropolis 
Intelligent Interface, offering a maximum 
storage capacity of 45 Mbytes . 

Discount On Add-In Memories 
Texas Instruments has announced average 
price reductions of 20% effective immediate­
ly on most members of its series of add-in 
memory boards for LSI-11, PDP-II, VAX-
111780, and iSBC/Multibus computer sys­
tems. The company also announced an intro­
ductory discount offer to encourage evalua­
tion by first-time users of TI add-in memory 
boards , effective through December 31, 
1982. 

Zilog, AMO Sign New Second-Source 
Agreement 
Zilog and AMO have signed a new cross-li­
censing agreement for the Z8000 µP compo­
nent family, extending an alternate-source 
relationship that has existed since 1978. Un­
der the terms of the new agreement, AMO 
will manufacture both the original Z8000 
family of 16-bit CPUs and peripheral cir­
cuits, and the recently-released Z8003/4 vir­
tual-memory processors. In return, Zilog will 
obtain a number of AMO-developed periph­
eral circuits compatible with the Z8000 fam­
ily, as well as certain AMO proprietary com­
munications devices. 

Digital To Market BBN Software 
Digital Equipment Corporation has added 
RS/1, the Research System to its Laboratory 
Data Products (LOP) Group. RS/l , a soft­
ware product of BBN Research Systems, will 
now be available to Digital's scientific 
customers. 

Price Of EPROMs Drops 
Intel Corp. has announced a 20% price re­
duction on its high-density 27128 EPROM. 
The new price is $45 per device for orders of 

.. 





10,000 units, down from $57 per device. In 
addition, Intel projects further price reduc­
tions of the 27128 EPROM to less than $20 
per device for quantity orders in the second 
half of 1983. 

$4.5 Million Systems Pact 
Computer Aided Engineering has signed a 
$4.5 million contract with Apollo Computer, 
Chelmsford, MA for Domain Computers 
which will be used in Computer Aided En­
gineering's LSI and VLSI computer-aided 
design systems. Deliveries on the two-year 
contract began in June. 

Standard For µPs 
The I EC, Geneva, Switzerland has published 
a standard (I EC559) for next generation µP 
systems to perform binary floating-point 
arithmetic. The standard specifies floating­
point number formats, the results for arith-

GATEWAY·488 
The GPIB Access 
to DEC Computers 

In this demanding world of computer interfaces, it's nice 
to know that your DEC computers carry the clout of a 
GATEWAY·488 Card. The GATEWAY·488 family gives 
you the power of your own LSI-11, PDP-11, or VAX-11 
computers on any GPIB system, at speeds previously un­
available. This speed capability makes the GPIB a viable 
communications link for inter-computer transfer of mass data 
files. National Instruments provides software drivers which 
are compatible with RT-11, RSX-11, VAX/ VMS and UNIX 
operating systems. 

Members of the National Instruments GATEWAY ·488 
family include standard and high-speed interfaces to both 
Unibus and Q-bus computers. Support products for the 
GATEWAY ·488 family include a high-speed GPIB extender 
and a GPIB tester /analyzer. 

So when your GPIB systems demand improved capabil­
ity and high speed on GPIB/DEC compatible interfaces, 
remember ... 

The National Instruments GATEWAY·488 ... 
The DEC to GPIB Access Card! 

UNIX is a trademark of Bell Laboratork!'> 
Unibus , LSI. VAX , PDP. RT. RSX. and \'MS ~m.· all trademark .. Clf Digiial Equipment Corpuralion 

metic operations, conversions between dif­
ferent formats, and conversion between 
floating-point numbers and integers or deci­
mal strings. 

Price Reductions 
Gould Inc, SEL Computer Systems Division 
has announced price reductions for memory 
and peripherals used with the Gould CON­
CEPT/32 computers. Memory prices have 
been reduced as much as 23 % for some 
models of the Integrated Memory Module 
(IMM). The new prices for single 256 
Kbytes, 512 Kbytes, and l Mbyte IMMs are 
$7 ,000, $9,000 and $14,000, respectively. 
Packages of two, three or four IMMs are 
available. Typical of these is the package of 
four 1 Mbyte IMMs for $39.000. Price reduc­
tions of up to 25 % were announced for se­
lected 80 Mbytes, 300 Mbytes. and 600 
Mbytes disk drive units and disk subsystems. 

......4TNATIONAL ..t% INSTRUllENTS 
The IEEE .. 488 Leader 

lZ 109 Technology Blvd. Austin, Texas 78759 
800/531-5066 512 /250-9119 
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Storage Cells 
from Xylogics 

I : I L: . 

More Data Storage 
for Your Money 

Xylogics Storage Cells: A totally new way 
to solve data storage problems on VAX*, 
PDP-11 *, LSl-11 , Nova/Eclipse** and 
Multibus*** compatible systems. We start 
with the proven performance, reliability and 
economy of our Peripheral Processors for 
100% software compatible control. Then 
we add state-of-the-art peripherals like 
high-performance fixed disk and remov­
able cartridge Winchesters, Y4'' cartridge 
tapes, and reel-to-reel tapes for start-stop 
or streaming operation . And we wrap 
everything up in a series of modular cabi­
nets that integrate perfectly with your com­
puter packaging. 
Storage Cells: They give you more 
choices, more capacity and more conven­
ience in less space, and at lower cost than 
any other data storage subsystem on the 
market. 

More Solutions for Your System 
Now you can forget about data storage limi­
tations. With Storage Cells you can get the 
perfect combination of capacity and appli­
cation-oriented features in an incredibly 
compact package. Consider the XSC100 
for VAX and PDP-11 systems. In a single 
bay cabinet only 40" high , this Storage Cell 
gives you up to two 160MB disks plus a 
reel-to-reel streaming tape with emulation 
of DEC's RK07's or RM02's and TS04 
peripherals. 
The XSC200 for Q-bus, Unibus: Multibus, 
or Data General 1/0 bus**systems is equally 
versatile. In one 5Y4 inch high cabinet you 
can combine fixed and removable Win­
chester disks. Or you can have two 34MB 
or up to two 70MBWinchesters in the same 
5Y4'' space. For Q-bus only, the XSC200 
features up to 70MB of Winchester storage 
plus a 17MB cartridge tape drive. 

Storage Cells: Innovative, cost-effective, 
state-of-the-art. Just what you'd expect 
from Xylogics. Call today for complete 
details. Boston (617) 272-8140, Chicago 
(312) 660-1460, Dallas (817) 461-2237, 
Los Angeles (714) 966-0888, New York 
(201) 691-2800, San Francisco (408) 995-
5205, London (0753) 78921 , or Headquar­
ters (800) 225-3317. 

legistered Trademarks of Digital Equip. Corp . .. Registered Trademarks of Data General Corp. • .. Registered Trademark of Intel National 

S. Headqu•rtera: 144 Mlddleeex Turnpike, Burlington, MA 01803 Tel: (617) 272·8140 (TWX 710.332·0262) European HHdquortera: 46-48 High Street, Slough, Bark• SL 11 ES U.K. Tel: (0753) 78921 ; Telox 847971 
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tn the industryS most 
reliable 51/4" Winchester 
It's just exactly the same size and weight as our 
16 Mbyte and 19 Mbyte drives. The ones that 
established our reputation as the capacity leader. 
The very same drives that were top rated for 
performance and reliability in independent eval­
uations, and that set a record for the industry's 
lowest rejection rate (less than 2% ). 

But you probably know all about those 
drives. We're delivering thousands every month 
to satisfied customers. 

Now we've used those same proven tech-

nologies to give you 40 Mbytes in that same 
reliable package. And you can be sure that 
we're paying just as much attention to per­
formance, reliability and aftersale service as 
we always have. 

When we took the title "The Capacity 
Leaders,'' we knew we could never rest on our 
laurels. If you'd like complete technical infor­
mation on the new Computer Memories 40 
Mbyte 51AH Winchester disk drive, call or 
write us today at the address below. 
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Technology Trends 

Display Technology Provides Local 
Hidden Surface Removal and Surface Shading 
A new product from Lexidata 
Corp (Billerica , MA) reduces 
from minutes to seconds the aver­
age time it takes to display a solid 
image . The new display system , 
called SOLIDVIEW, can display 
the construction of a solid object 
incrementally without sequential­
ly repainting the entire screen in 
scan line order. SOLIDVIEW in­
corporates local hidde n surface 
removal and visible surface shad­
ing to accelerate the shaded im­
age generation process. This new 
approach, according to David A . 
Luther, industry marke ting man­
ager, " provides the fastest , most 
cost-effective capability for view­
ing solid models anywhere .. , 

Lexidata predicts SOLIDVIEW 
will broaden the marke t for solid 
modeling by bringing the techno l­
ogy to applications whe re its use 
has been prohibitive ly slow. 

"The standard approach to gen­
e rating a solid image is just too 
slow and tedious,' ' says Luther. 
"Traditionally, a host compute r 
must transform and clip an obj ect 
into a viewing volume. re move 
hidden surfaces and ca lcul a te 
pixel values for each visible sur­
face . The entire image must be 
created at the host compute r be­
fore pixel data can be sent to the 
display processor. The image then 
appears in scan line order from 
top to bottom . The re is an ino rdi­
nate waiting pe riod from the time 
an image is requested to the ap­
pearance of the first vi sible scan 
line. and once the drawing starts . 
the host must se nd every pixe l to 
the display processor. tying up ex­
pensive host compute r time .· · 

SOLIDVIEW processes three­
dimensional primitives such as 
polygons. lines . and points. as 
well as two-dimensio nal data . The 
system performs pie rcing a nd con­
touring functi ons and fea tures 
both constant and smooth shading 
techniques . 

'"In the new approach: · Luthe r 
explains. '"hidden surface remov-
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A HOST COMPUTER 

• Viewing Transformation DISPLAY PROCESSOR 

OBJECT DATA • Volume Clipping 
Pixel Data TO DATA • Hidden Survace •Draw Pixel 

BASE Removal L CRT 

• Visible Sur face 
Shadinq 

• Scan Conversion 
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B SOLIDVIEW 

HOST COMPUTER • Hidden Surface 

• Viewing Transformation l Polygon Data 
Removal 

DATA OBJECT DATA • Visible Surface TO 
• Volume Clipping Shading !-- CRT BASE 

• Scan Conversion 
•Draw Pixel 

Figure I : A) Typical solid m odeling systems are hos1 intensil·e. as opposed 10 8 ) 
SOL/DV!EW. ivhich off-loads the host and balances the 11•orkload . 

al, visible surface shading, and 
pixe l drawing function s a re pe r­
formed locall y by SOLIDVIEW , 
drastica ll y reducing host comput­
e r use . Full geometric representa­
tions, not individual pixe ls. pass 
from the host to SOLIDVIEW. 
Once the host has t ra nsformed 
and clipped one geo metric fi gure , 
it is sent to SOLIDVIEW , provid­
mg immediate feedback to the 

user. The picture is contructed 
quickl y and increme nta ll y, pro­
viding the first inte ractive solid 
mode ling capability."· 

Price for a 640 x 512 resolutio n 
SOLIDVIEW system is $29 .000 . 
including monitor. An expanded 
ve rsion inco rporating pan/zoom 
and interactive fea tures is priced 
at $37 ,000 including mo nito r (de­
li ve ry is 90 clays). 

Interface Package For 
Development Systems 
The Design Autom ation Divisio n 
of Tektronix has just anno unced 
the first package in its Vendo r In­
terface Program , a lo ng-range 
plan to integrate Te kt ro nix µ C 
design tools with the develo pment 
systems of othe r ve ndo rs. The 
program will focus o n the large 
customer and eq uipment insta lled 
bases that deve lopment system 
vendors such as Inte l. Mo torola 
and Zilog have crea ted . In its in­
troductory package Te ktronix will 
offer a ge neral purpose inte rface 
fo r its 8500 Seri es of Microcom­
puter Deve lopment Labs and In­
ter s I nte ll ec Se ri es I I and 11 I. 

The introducto ry package pro-

vicles full fil e transfe r and inte r­
face capability be tween Inte l' s ln­
te llec Se ries I I and I II systems 
and the Tektronix 8540 . 8550 and 
8560. Priced at $500. the package 
is scheclulecl for ava il ability this 
month . It will allow Inte l systems 
to be used with Te ktroni x soft­
wa re developme nt tools. while 
prov iding a bridge to multi-ve n­
do r chip support. 

Fo r example. 8086 load mod­
ules ca n be transfe rred to the 
Te kt ro nix system and executed 
using Tekt ro ni x 8086 e mulati o n 
and debug sys tem . This gives the 

Co111 i1111 ed 0 11 pg . 18 
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MICRO DRIVE 

DClOO CARTRIDGE DRIVE 
HAS SMART I/ O 
MicroDrive/ O EM no w fea tures a micro pro­
cessor based 1/ 0 . This unit performs a ll con­
tro l a nd fo rm a tting fo r quick systems 
integra tio n. A high level command set (22com­
ma nds) a llows full periphera l sta tus for the 
model 1251/ 0 . Seri a l and parall el options a re 
ava ila ble p riced as low as S400 in O EM q ty. 

MOY A CORPORATION 
9001 Oso, Unit B 

Cha tsworth , Ca. 91 311 
T el: (213 ) 700-1200 

Write 49 on Reader Inquiry Card 

DiscMaster 1000 -
Videodisc Interface 
• Enables computer control of laser 

videodisc players 
• Works with any mainframe, mini , or 

microcomputer 
• Standard RS-232C serial interface 
• No modification required to player or 

computer 
• Interactive playback for training , mar-

keting , exhibition , and data retrieval 
• All cables and connectors included 
• Price: $395 

New Media Graphics Corporation 
139 Main Street 
Cambridge, MA 02142 
617-547-4344 

Write 48 on Reader Inquiry Card 

FACTORY AUTOMATION TERMINAL 
FO R DNC . PROCESS CONTROL. 

NC APPLI CATI ONS 

INCLUDES: 

• Rugged construction. • 12" 80x24 character CRT. 
• Heat exchanger. • 8085/8086 CPU. 
• Oil. dirt. moisture • 641(9 parity RAM. 

protection. • Multi bus card cage 
• Membrane keyboard . 

LIST PRICE: $5,195 
App li cat ions programs ava ilable: 

e ··DNC. 
• ··Host adapter"". 
• ··r.A.T."" 

Installation & fix tures avai lable to meet your 
requirements 

COMARK CORPORATION 
257 Crescent Street 
Wa ltham. Massachusetts 02 154 
(617) 894-7000- TWX 710-324- 1503 

Write 52 on Reader Inquiry Card 

18 

Technology Trends 

Figure I : In its introducto1y package, Tektronix has introduced a general p urpose 
interface fo r its 8500 series and 11//e/'s /11 te//ec series II and II I. 

Continued from pg. 17 

designer access to emulato r fea­
tures such as real-time executio n 
from emulation memory, o r simu­
lation of prototype l/O which a re 
features not ava ilable with the In­
te l syste m. 

Load modules can also be 
transfe rred fro m the Tektronix 
system and executed on the Inte l 
emulato rs. This configuratio n a l­
lows Tektronix to offe r a com­
plete software development e nvi­
ronme nt fo r processors like the 
Inte l 805 1, with access to Inte l 
emulation if it is needed . This ap­
proach is useful in bridgi ng the 
deve lopment tool gap where sup­
port fo r multiple vendor proces­
sors is required , such as a des ign 
containing both an Intel 805 l and 
Motorola 68000. 

In addition, the inte rface pack­
age a llows a number of stand­
alone Intel development systems 
to become team-oriented work 
stations linked via the Tekt ro nix 
8560 multi -user mainframe and 
the TNI X operating system . T his 
increases the capability of each 

stand-alone Inte l system by add­
ing more fil e and directory space , 
and also creates a complete team­
oriented developme nt environ­
ment to suppo rt today's la rge r de­
sign projects. Through TNIX, the 
designer has access to built-in 
functions such as o n-line " mail " 
fo r inte r-user communicatio n plus 
a complete set of documenta tion 
tools that increase productivity. 
Traditional µP software too ls like 
edito rs, assemble rs and compile rs 
are also available o n the 8560 to 
support Inte l chips, so the design­
e r can off-load tasks that may 
have been constra ined on the 
stand-alone system . 

Future inte rface packages will 
bring Te kt ro ni x multi-chip design 
tools to the systems of o the r ma­
jor development system vendo rs, 
such as Motorola and Zilog . Also, 
Tekt ro nix design tools will be in­
troduced into the t raditio nal host 
compute r marke t in the fo rm o f 
compile rs and assemble rs, inte­
gration tools and interfaces and 
optimized to a pa rti cula r host 
machine. 
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Audiotronics ... 
the American company that can 

~--

-+-----+-t-- satisfY your data display needs. 
illt:Wiiliii-10 .~ I I I I ~---+-+-+-+-+---+-+----

WORD 
PROCESSING 

MEDICAL 
APPLICATIONS P8010 

\MAG£R1 GRAPHICS 
DISPLAY 

Yesterday's ideas might not be good enough for 
today or tomorrow, and selecting the proper data 
display has never been more significant. Recent 
studies in the computer marketplace indicate 
the CRT display has become the single-most 
important element in today's computer systems. 
An easy-to-read , jitter-free display is of course 
a dynamic part of this critical man /machine 
interface. 

If you want to look at things with a fresh point of 
view, an eye-pleasing Audiotronics data display 
can help insure maximum productivity for the 
end user. 

With our full line of data products, in 5", 7", 9", 
12" and 15", there is a good chance that we 

have already solved your problems. We have 
developed and engineered data display products 
to satisfy almost every need for today's 
applications. Because we know what works and 
what doesn't, our expertise can be put to good 
use in developing your needs for today and 
tomorrow, with performance and quality that 
meet your budget objectives. 

---~ 
AUDIOTRONICS 

7428 Bellaire Avenue 
North Hollywood, 
California 91605 
(213) 765-2645 
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Vision Comes Of Age 

Machine vision has emerged from 
a long infancy, according to a 
study by Insight Associates, a 
Carson City, NV consulting firm. 
The US installed base of non-cap­
tivity manufactured vision systems 
grew by 83% in 1981 , increasing 
to 1,031 units from a 1980 total of 
562 units. Shipment value rose to 
an estimated $29.4 million in 1981 
and will top $1 billion in 1991 , 
growing at an average annual rate 
of 44%. These market figures do 
not include shipments of v1s1on­
directed wirebonders or image 
analyzers. 

The emergence of vision tech­
nology in the last two years is evi­
denced not only by rising ship­
ments, but also by the growing 
number of newcomers entering 
the business . Only a handful of 
companies produced vision sys­
tems a few years ago; today, vi­
sion manufacturers totaling 66 
firms routinely announce new 
products. Venture capitalists and 
shareholders have put more than 
$40 million into eight start-up 
companies that make robotic vi­
sion systems. 

Two forces are driving the v1-

US Invades Japan 
To balance the harsh criticism lev­
eled at Japan over the years, for 
" invading" US markets for auto­
mobiles , household appliances , 
audio and video products , and se­
miconductors (among others), a 
recent report written from the 
Japanese point of view indicates 
concern on their part about US 
competition in the Japanese semi­
conductor industry . 

Entitled "Semiconductor/Mi­
croelectronic Industry in Japan, " 
it addresses the issue of US-Japa­
nese competition by pointing out 
that US companies have steadily 
increased their market presence 
in Japan over the past 14 years. 
Beginning in 1968 with the estab­
lishment of Texas Instruments 
Japan Ltd. as a joint venture with 

sion market: higher productivity 
and improved product quality. 
Offering payback periods as short 
as three months and performance 
unmarred by fatigue and bore­
dom, vision systems excel in te­
dious, labor-intensive work. But 
technological factors also drive 
the market. More robust algo­
rithms , faster operating speeds, 
higher resolution , greater use of 
gray-scale processing, and in­
creased "user-friendliness" con­
tribute to a growing acceptance of 
machine vision. 

Diversity keynotes the seven vi­
sion system market segments. 
Three different product types -
video inspection systems, micro­
measurement systems, and print­
ed circuit metrology systems -
are used in off-line measurement 
and inspection app lications. Two 
on-line, genera l purpose types -
robotic vision systems and JDC 
vision sytems - find use in a wide 
array of inspection, detection, 
and control applications. A third 
on-line type , the vision-directed 
wirebonder , has only one end­
user - the semiconductor indus­
try. A final system, the off-line 

image analyzer, only marginally 
qualifies to be called a vision sys­
tem, since it performs limited 
automatic ana lysis of scene data. 

In 1981 , vision systems going to 
on-line applications had an edge 
over off-line system usage, their 
share amounting to 54% of the 
number of units installed. By dol­
lar value, however, on-line uses 
trailed, taking $14.3 million of the 
$29 .4 million in total shipme nts, 
or 49%. When the 1980s end , it 
will be no contest at a ll ; on-line 
systems - paced by their teaming 
up with robots in assembly appli­
cations - will predominate both 
in dollar value and unit volume. 

Another dichotomy found in 
the market is the split between 
custom and standard products. 
Although the custom type domi­
nated the 1981 market for on-line 
systems, accounting for $8.8 mil­
lion or a hefty 62 % of the $14.3 
million total , the sta ndard prod­
uct will prevail in both dollars and 
units after 1983. 

Further details of the study are 
avai lab le from Insight Associates , 
PO Box 2829, Carson City , NV 
89702. Tel. (702) 882-8893. 

(millions of yen) 

82.332 
90.000 I 
75.000 ,------

60.000 I 

Figure I: US-Japan 
balance of trade i11 
semiconductors in­
dicates a large mar­
ket for American 
companies in 
Japan . 
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Source: Japanese Government Sta11st1cs on For~1gn Trade 
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Sony Corporation, US companies 
determined to reciprocate Japa­
nese moves into the US have be­
gun to explore the Japanese semi­
conductor market. Other than TI, 
companies which have established 
Japanese affiliations include such 
heavyweights as American Micro­
systems, Fairchild , Motorola, 
AMO. Signetics, ITT, Intel , Zi­
log, and Mostek. Other compa­
nies such as Analog Devices, 
General Instrument, Teledyne , 
Rockwell, Harris Semiconductor , 
National Semiconductor, and 
Monolithic Memories have estab­
lished branch offices in Japan. To 
date, however , Tl (independent 
of Sony since 1971) is the only 
US-capitalized company actually 
manufacturing ICs in Japan. IBM 
has announced plans to build a 

manufacturing facility and start 
mass production in 1983 . Intel 
plans to make !Cs in Japan some­
time after 1983, and Motorola 
(presently affiliated with the J apa­
nese firm Aizu Toko) is expected 
to build its own production plant 
as well. 

As the world 's second largest 
consumer of semiconductor prod­
ucts, as well as the second largest 
producer, there is clearly a large 
market for American companies 
in Japan. With mutually-agreed­
upon tariff rates of 4.2% to be in 
effect starting in January 1983, 
the friction between the two 
countries should lessen, and both 
should benefit from the large 
markets each has to offer. Non­
tariff barriers still remain, howev­
er, and these are discussed in the 

Market Trends 

the report as well. 
''Semiconductor/Microelectron­

ic Industry in Japan ," a 200-page 
study prepared by Yano Econom­
ic Research Company, Ltd., takes 
an in-depth look at the present 
state of the semiconductor indus­
try in Japan. Coverage includes: 
the structure of the industry; 
manufacturers' market shares and 
characteristics; technology trends; 
market forecasts by end-use appli­
cation; and detailed profiles of 30 
major Japanese semiconductor 
manufacturers. 

Further information can be ob­
tained from Mary O ' Connor, 
Venture Devel.opment Corpora­
tion, One Washington Street, 
Wellesley, MA , 02181. Tel: (617) 
237-5080. 

Sevenfold Market Increase Projected 
For Voice Digitizing By 1985 
Voice digitizing, previously limit­
ed to overseas channels and very 
long distance circuits, is becoming 
a commonly encountered network 
device, according to a new market 
report by Frost and Sullivan, Inc. 

A market for 30,000 devices 
through 1985 is forecast by the 
170-page study, entitled, "The 
Emerging Market for Voice Digi­
tizers. " From $8.5 million in 
1981, the market will expand 
nearly sevenfold to more than $60 
million in 1985 . 

Recognizing this, many firms , 
especially the modem makers , 
will soon introduce voice digitiz­
ing products. 

Some key factors underlie the 
optimistic projections: 

• Economics: This includes the 
recent abolition of bulk rate dis­
counts on TELPAK tariffs coup­
led with rate increases on private 
line and swi tched network ser­
vices. Indeed , TELPAK users 
now pay between three and five 
times more for each circuit than 
was the case under the discounted 
tariff. 

• Semiconducrors: This technol­
ogy will erode voice digitizer 

Digital Design •October 1982 

prices significantly. The digitizing 
algorithm in a device represents a 
large percentage of a unit's total 
cost, but with VLSI, costs will be 
cut in half. 

The net result of such develop­
ments: More than 20% of all ma­
jor intercity connections will be-

80 

$Millions 

60 

40 

20 

come suitable for voice/data 
integration via voice digitizing . 

Other technology to provide a 
market impetus includes linear 
predictive coding. LPC simplifies 
the digitizing process, significantly 
reduces bandwidth requirements, 
and lends itself to secure voice 

60 

1984 1985 

Source: Frost & Sullivan Inc. 
(Report No. 1015) 

Figure I: The e111ergi11g 111arke1 for i•oice digi1i:::ers could double sales in 1/ie near 
filf11re. 
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DISKSTOR-M 

Diskstor-M integrates Multibus® archi­
tecture and mass storage peripherals 
with a unique packaging design. Disk­
stor-M features 18 megabytes of Win­
chester and 1 megabyte of floppy disk 
storage, 8-bit 5MHz 8085 or 18-bit 
lOMHz 8086 processors, 64K/128K bytes 
of memory with parity, serial and parallel 
interface ports. plus CP/M® or MSDOS® 
operating systems. 

PRICE: FROM $1695.00 

COMARK CORPORATION 
257 Crescent Street 
Waltham, MA 02154 
( 61 7) 894-7000 

Write 53 on Reader Inquiry Card 

•1 . ~ 

= .. . '· 
~~ . 
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. - ~ --= -

"SLIM" 81-260, Single board Large 
scale Integration Microcomputer. This 
4.5x6.5 board uses the 6502 Microproces­
sor, two 6522 VIA's, four 2114 RAM's, 
2516, 2716 or 2532 EPROM. The fully buf­
fered 22/44 pin bus is similar to the KIM, 
SYM, and AIM expansion connector. 

An EPROM (2532) with Monitor and Tiny 
Basic is available. 
Price 81-260A $199.95 Assembled 
OEM Pricing available. 

John Bell Engineering, Inc. 
1014 Center St. 
San Carlos, CA 94070 
(415) 592-8411 

Write 54 on Reader Inquiry Card 

Market Trends 

implementation. 
The development of standard­

ized output protocols will also fa­
cilitate the integration of voice di­
gitizers into both existing and 
planned data networks. X.25 
compatibility , for example, will 
encourage the use of digitizers on 
packet switching networks. 

Such a network application in 
fact, " represents a potential mar­
ket that could easily double the 
sales of voice digitizers. Typical 
voice conversation generates lull 

periods that account for as much 
as 75 % of a phone call's duration. 

Still another favorable trend is 
the storage of digitized voice in 
computer systems. Voice digitiz­
ing permits "store and forward" 
messages , thereby opening up a 
new concept for linking offices of 
the future. 

For further information, con­
tact Customer Service, Frost & 
Sullivan , 106 Fulton Street , New 
York , NY 10038. 

Tel: (212) 233-1080. Report 
#Al015. 

Alphanumeric CRT Terminal Shipments 
To Exceed 3 Million Units In 1986 
According to Venture Develop­
ment Corporation's latest study 
on the alphanumeric CRT termi­
nal industry, shipments will ex­
ceed 3 million units in 1986. Over 
65% of these terminals will be 
shipped to the open market rather 
than sold to "captive" system pur­
chasers. Although open market 
shipments will have a larger share 
of the shipments in 1986, they will 
grow at a slower rate than captive 
market shipments. 

Industry leaders in today's al­
phanumeric CRT terminal market 
are systems manufacturers such as 
IBM, DEC and Hewlett-Packard. 
The only market segment that has 
an independent manufacturer as 
the leader is the non-3270 editing 
terminal area where Teletype 
Corporation has the largest share 
of the installed base. 

The VDC study entitled "The 
Alphanumeric CRT Terminal In­
dustry III : A Strategic Analysis" 
segments the market by " dumb"/ 
conversational, "smart"/ non-3270 
editing and "smart"/3270 and 
compatible editing terminals . Ac­
cording to VDC analyst Wendy 
Abramowitz, "The dumb termi­
nal segment of the CRT market 
will continue to lose share over 
the next five years. Most dumb 
terminal manufacturers will 
be upgrading their products and 
producing more smart terminals. 
These two market segments will 

Figure I : 1986 Market share by captive 
vs. open marke1 segmenis. 

eventually merge into one." 
In addition to discussing con­

ve rsa ti on a I , non-3270 editing 
and 3270 and compatible editing 
terminals , the study segments 
shipments by captive and open 
markets, distribution channel, ap­
plications and industry partici­
pants. There are detailed analyses 
of industry structure, the impact 
of graphics on the alphanumeric 
CRT terminal market, emergi ng 
plug-compatible markets, foreign 
competition, vertical integration , 
pricing and ergonomics. 

Further information can be ob­
tained from Wendy Abramowitz, 
Market Research Analyst, Ven­
ture Development Corporation, 
One Washington Street , Welles­
ley , MA , 02181. Tel: (617) 237-
5080. 

Digital Design • October 1982 

' 
' 

r 



, 
" 

We're not 
. t . ]US se ......_ 
50MB 
514" Winchesters. 

We're selling 
solutions to 
your custoiners' 
application 
probleITIS. 

E.VllTEK 
1220 Page Avenue, Fremont, California 94538 

For more information about our new 50MB drives, call Jim Lawson, (415) 490-3100. 

Write 20 on Reader Inquiry Card 



Applications Notebook 

Bus Switches Ease Peripheral Costs 
In many existing systems, peri­
pherals such as tape and disk 
drives are often more expensive 
than the CPU. 

One alternative to the costly 
approach of simply buying more 
peripherals, recently introduced 
by MOB , is to switch whole sec­
tions of the CPU bus (complete 
with all attached peripherals and 
memory) between the processors. 

The MLSI-DBll-S family of 
bus switch modules uses standard 
Q-bus backplanes. They can share 
a single peripheral between two 
CPU's or multiple peripherals and 
memories between several CPU's 
in various combinations. 

When the family is divided into 
its respective categories, it can be 
seen that there are a number of 
modules in each: MLSI-DBJ 1-SA 
(5 boards) , SB(2 boards), SC(4 
boards) , SG(l board) . Depending 
on the sort of system switch the 
user intends to configure, he will 
distribute these modules among 

Senal 
Line Unit 

2 Port 
Switch 

~ 
UQJG 

Mag1ape 
(Typical) 

MLSl·DLV11-F' 

MLSl·DRV 11 ·C 

shown 

Figure I: Program comrol fro m one 
CPU. 
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MLSl·DZ11 
8 CH COM MUX 

Falcon 
CRT Terminals CPU Mem 

PromlO 

/ 
• FALCON allocates the peripherals 

to selected CPU as commanded 
by CRT terminal 

DLV 

DLV 

DLV 

DLV 

Typical 
4 Times 

Disk 

Mag tape 

~-~~~~~~~--
Line 
Printer 

. After selection (disk to CPU·A) ~'----------~ 
Mass 
Memory 

(Magtape and Line Printer to CPU·B) FAL· l' 
CON will pass messages direct from CRT 
to CPU as console device T 1 T 

Figure 2: Transparent switch contro l through CRT 1er111i11als. 

the various computers of this mul­
tiprocessor system. 

In documenting the product 
line , MOB has highlighted a num­
ber of design examples. The two 
configurations illustrated here 
outline both the method for 
switching the shared bus from one 
CPU to another and transparent 
control through CRT terminals. 

Figure 1 shows how one proces­
sor in the system can provide sys­
tem switch control through a digi­
tal 1/0 module. A dual processor 
system is shown using the MLSI­
DB 1 I-SC. A MLSI-DRVI l-C 
digital 110 module is used for 
control. 

Upon power up, CPU-A will be 

connected to the shared bus. 
CPU-B can request the shared 
bus through the serial link (MLSI 
DLVll-F). When CPU-A is fin­
ished using the shared bus it will 
switch the bus to CPU-B and in­
form it through the serial link . 
CPU-A will not switch the shared 
bus back to itself until it makes 
sure CPU-B is free to release it by 
dialogue through the DLV link. 
This approach requires some soft­
ware but can be handled through 
standard drives (DLV, 
DRVl LC) . 

Figure 2 shows a control system 
which allows any of the system 
CPU's to be powered-down. The 
system user can select any of the 

Digital Design • October 1982 

r 



The Hughes story continues ... 

Our story depends on you. Your talent. Your ability to 
keep Hughes Missile Systems Group in the forefront - the 
premier tactical missile design team . 

We are incorporating today 's most advanced digital 
technology and microminiaturized solid-state electronics into 
AMRAAM , Wasp, Phoenix , and other missiles. At the same 
time , we are at work on tomorrow's most advanced 
LSI design ideas. 

This is where future design breakthroughs wil l be 
achieved - here at our campus-like R&D fac ili ty in Southern 
California's San Fernando Valley. 

Hughes, with 1,500 varied projects in progress, offers all 
the challenge and room for growth you need . 

If you 'd like to be part of a story that 's st ill unfolding, 
write yourself in. 

Please mail your resume to: 

Hughes Missile Systems 
Engineering Employment DD-10 
Fallbrook at Roscoe 
Canoga Park , CA 91304 

Proof of U.S. Citizenship Required/Equal Oppo11un11y Employer 

Current openings: 

Analog Sampled-Data MOS LSI Design 
MOS Digital Design 
Switched-Capacitor Filter and AID LSI Design 
CGA Test Design 
LSI Test Engineering 
LSI Model Development - Work with a state-of-the-art 

multi-level simulator to develop high-level functional models 
and logic models for LSI design . BS or MS in EE or CS. 

LSI Verification - Develop hierarchical programs to verify 
correctness (including LSI chip function and timing) of mask 
and schematic artwork . BS or MS in EE or CS. 

LSI Layout Program Development - Develop and support a 
state-of-the-art color computer graphic system for rapid VLSI 
design. BS or MS in EE or CS. 

Database for LSI Design - MS or PhD in CS or Computer 
Engineering . Develop a state-of-the-art system to support the 
entire LSI design process, including mask and schematic 
artwork data, extensive simulation model libraries, test 
vectors, and documentation. 

Creating a new world with electronics 
r------------------, 
I 

. . iHUGHESi 
M1ss1le Systems~ - ------- __________ ~ 

HUGHES AIRCRAFT COMPAN Y 

Write yourself in. 



MultibusM boards that 
really communicate. 

Introducing the 
.MZ (.Multibus-Zilog) 
product line. 
Designed expressly for 
communications work. 
Beginning with our data communica­
tions workhorse - the MZ 80 Pro­
cessor Board featuring the fast 6MHz 
ZBOB cpu . And our Serial 1/0 Board 
can handle 8 independent RS 232 
channels. You'll like our combination 
1/0 and Memory Board, too. Four 
serial 110 channels plus 32kb of static 
RAM . And our Multi -Purpose Memory 
Board gives you 32kb of static RAM 
using 16k " Bytewide" devices. Plus , 
optional backup battery. Coming 
soon : SNA/SDLC board based upon 
the MC68000. 
Multibus is a trademark of Intel Corp. ~ 

Best of all , we can provide these 
boards immediately. In any volume. 
So if you need real data communica­
tions power, get the MZ boards 
designed to do the job. Just ask for 
Art Coombes. 

(415) 680-8640 

TErThomas 
'-' Engineering Co. 

1040 Oak Grove Road 
Concord, CA 94518 

Write 39 on Reader Inquiry Card 

COM.f!O'l'l:;~ D SC DIMENSIONS, DISC DYNAMICS, STRU<.. 'TUR.AL D 
'\.RTS SORTING, SHAIT AlJGNMENT, VIBRATION, AXJAL RUNOUT, 

CONCENT"R C::TY, TURBINE BIADE PROFILING, TillCKNESS, ID. or 

IF YOU NEED TO MEASURE 
THESE COMPOTER DISC DIMENSIONS, DISC DYNAMICS 

' PARTS SORTING, SHAIT AlJGNMENT. VIBRATION 
fHICK.NESS, ID, CONCENTRICITY, TURFINE BLADE PROFILING, 0 
COMPUTER DISC DIMENSIONS, DISC DYNAMICS, CONCENTRICIT 
PARTS SORTING, SHAIT AlJGNMENT. VIBRATION, STRUCTURAL D 
CONCENTRICITY, TURBINE BIADE PROFILING, COMPUTER DISC 
STRUCTURAL DYNAMICS, TillCKNESS, ID, OD, TURBINE BLADE P 
AXlA1 RUNOUT, PARTS SORTING, STRUCTURAL DYNAMICS,VIBRA 

YOU NEED ONE OF THESE. 
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!( ...... .·· ~. 
' ' 0 , : C Measuring Systems - - - - KD·4SOO series • ' 

-.. r:;m. 

Kaman Instrumentation's new KD-4000 Sertes, the "smarter' ' displacement measurtng 
systems (with resolution to better than 1 micro inch) do more than give you raw analog 
displacement data that you still have to process and analyze. 

With the KD-4000 Sertes you can specify the system functions that tit your application 
needs: ID, OD, Tiliclmess. Alignment. Comparator Logic (for parts sorting, computer interrupts, 
etc), TIR, and more "smarts" on the way. 

These systems are available in vartous packaging options (rack, lab, or NEMA type 
enclosures) or work with us to your packaging requirements. Many sensor sizes are available 
to cover measurement ranges to 2.5 inches. For single and multi-channel applications, you'll 
find that these systems can help you solve a broad range of position measurement problems. 

The KD-4000 Sertes, for more complete solutions to your precision measurement problems. 
For more intormation, please write. or call us (303) 599-1825. 

KAMAN INSTRUMENTATION CORPORATION 
P.O. Box 7463 
Colorado Springs, CO 80933 

Write 37 on Reader Inquiry Card 

Applications Notebook 

availab le CPU's with any combi­
nation of available switched re­
sources th ro ugh a C RT te rmina l. 
The key to this system is a mini­
mal stand alone cont ro l processor 
(such as a Falcon) and a commu­
nications multiplexer (such as an 
MLSI-DZ11 ). 

When a te rminal sends a mes­
sage to the Falco n , the softwa re 
looks fo r a specia l characte r and a 
request to obtain a C PU and a 

These examples are 
only two of numer­
ous configurations 
and applications 
explained in the 
MLSI-DB11-S users' 
guide, available 
fromMDB. 

particula r set of pe riphera ls. The 
Falcon sends back messages to 
the te rminal as it grants o r rejects 
the requests and configures the 
system . When the user is sa tis­
fi ed , the user asks to be connect­
ed to the C PU. The Falco n then 
passes through messages fro m the 
te rminal to the C PU and vice 
ve rsa. In this way the C RT be­
comes th e console device fo r its 
chosen CPU with peripherals se­
lected fo r the task . 

Several CRTs ca n be request­
ing at a time. The Falco n can a llo­
cate devices based upo n prio rity 
established in a look-up tabl e in 
its memo ry. T he softwa re to sup­
po rt the activity described above 
can be sto red in Fa lcon PROM 
and message storage in the RA M. 

This would be an ideal cont ro l 
system for the 4CPU x 4 shared 
bus system shown above. It would 
include virtua l te rminals and an 
assignable pe riphera l C PU pool. 
M DB Svstems, 1995 N Batal'ia 
St, Oran,ge. CA 92665. Write 198. 
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To your host CPU 
our Winchester Disk backup 

looks just like your 
Winchester Disk. 

Now, costly interface designs are eliminated when 
you specify EPI's STR®-Stream. That's because this 
compact, reliable 1/ 4" cartridge incremental recorder 
has a system designed interface that emulates both 
the power requirements and interfacing of Winchester 
disks. Interfaces available include PRIAM, ANSI, 
nine track tape and DEi funnel• look-alikes. 

STR®-Stream offers the highest data integrity 
(< one soft error in 109 bits), and unit-to-unit com­
patibility of any recorder in its class. To achieve this, 
it utilizes a wide write track, narrow read track, read­
after-write circuitry and CRC verification. 

The recorder stores up to 17 Mbytes (unformatted) 
on a DC-300XL cartridge, yet takes up no more 
physical space than an 8" floppy . 

Write 6 on Reader Inquiry Card 

' Trademark of 
Data Electronks. Inc . 

Each STR® -Stream comes complete and ready to 
plug into your compatible controller. Domestic 
U.S. price is $1115 in quantities of 100. 

EPI, with more than 10 years experience moving 
tape, has the technology and resources to back 
you and your Winchester disks. 

For complete information on STR®-Stream, write 
to Electronic Processors, Inc., P.O. Box 569, 
Englewood, CO 80110. Phone (303) 761-8540. 

Let EPI remember /or you. 

11111 ELEETRODIE PROCESSORS 
1 IDEORPORATED £ 1/2 



PERIPHERALS 

Keeping Up 
With Winchesters 

by Bob Hirshon 

Keeping pace with Winchester 
technology is fast becoming a 
hopeless endeavor. First of all , 
there's the sheer number of new 
companies entering the field. Then 
there are the established compa­
nies moving into new areas of disk 
drive manufacture-as well as oth­
er companies moving out of new 
areas. The technology itself is 
changing, with thin film media and 
read/write (R/W) heads making a 
prolonged debut , and new twists in 
head positioning being announced 
on a seemingly daily basis . And 
market forecasters invariably make 
it a point to mention off-handedly 
that it won't be long before optical 
and holographic storage techniques 
will eclipse Winchesters altogether. 

The reason for all this activity is 

28 

the growth of the small computer 
systems market. Market research 
firms , such as Frost & Sullivan 
(New York , NY) expect $50 billion 
will be spent during the 1980s on 
small business computers (the larg­
est segment of the small computer 
market) . Many of these will either 
incorporate Winchester drives from 
the start, or upgrade to them as the 
small businesses grow into larger 
ones. The same will be true of 
small computers used at home and 
as engineering tools. Using predic­
tions such as these , start-up Win­
chester companies have convinced 
venture capital firms that small 
Winchesters are a sure-thing in­
vestment. The result is a prolifera­
tion of well-financed small-Win­
chester manufacturers hoping to 
ride the coattails of the small com­
puter market. 

Growth of the small 
systems market has 
spawned a wave of 
new companies and 
innovative technol-. 
og1es. 

Head Positioning 
To survive in this competitive mar­
ket, these companies are offering 
improved performance and capac­
ity specs. This increased perfor­
mance hinges directly on quick , ac­
curate · R / W head positioning. 
Companies have focused their 
R&D in this area, and, as a result, 
head positioning techniques have 
become the chief distinguishing 
feature among the new crop of 
small Winchester drives. 

The two major categories of RI 
W head positioning are closed-loop 
(meaning the heads sense their lo­
cation from reference data stored 
on the disk surface and feed this in­
formation back to the actuator for 
more precise positioning) and 
open-loop (which operate blindly , 
relying on the mechanical accuracy 
of the actuator mechanism to find 
the proper track .) 

Open-loop systems are inexpen­
sive , reliable , simple and genera ll y 
use older, proven components­
the entire positioning system may 
consist merely of a stepper control, 
amplifier, and a stepper motor con­
nected to the R/W heads by a radi­
al armature . However , because the 
R/W heads are not position-sens­
ing, they are limited by the accura­
cy of the stepper motor and the 
precision of the mechanical compo­
nents moving the heads. In addi­
tion, they are prone to physical and 
environmental effects, such as vi­
bration and thermal expansion. 
Consequently, open-loop position­
ing systems are limited to lower ca­
pacity drives with lower track den­
sities (200 to 300 tracks per inch). 

The term " closed-loop system" 
is synonymous with "servo" or 
"feedback system": a servo head 
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New Wilson Max Series 
INTELLIGENT PERIPHERAL ANALYZERS 
WITH MICROPROCESSOR-BASED LOGIC. 
A giant step into the future from the 10-year sales 
leader in Test-Exercisers. 

All the features you 've requested are now avail ­
able in the new MAX Series of microprocessor­
based peripheral analyzers. These new portable 
instruments are powerful tools for QA, production 
and field service testing. 

_ ln~eractive , they prompt the user to virtually 
eliminate all test procedure questions. MAX 
analyzers are field-programmable to quickly locate 
elusive intermittent errors. And, single-function 
keys make testing much faster and easier. 

First models of the Series are now available ... 
with more to come. 

Write 5 on Reader Inquiry Card 

Commands to 
control 
analyzer 
0peration. 

Err, and Status 
1nd1 ators 
identify 
each mode. 

Easy-to-read 
16-character 
alphanumeric 
display. 

COMMANDS 

RS-232-C, CRT 
and printer port. 

IArl End RUN RUN STOP 
Nt:• I Oek!IC Dfl \le s • • •• • ·IJI! ~ !! Proa cont Sfllll 

0 1sp1oy 

MM>_C-2000 Mul~i-Peripheral Analyzer for floppy 
and Winchester disk drives. Test 51/4'' and 8" 
floppy drives, and Winchester drives with ST506/ 
SA1000 interfaces. Personality cards match analyzer 
to each drive type. 

MFX-1000 Floppy Drive Analyzer supports all 
types of floppy disk drives via a personality card 
for each drive model. It analyzes basic drive 
functions, formatting and verification, drive per­
formance and margins. 
M~X-1000 Printer Analyzer interfaces all types 

of pnnters .. . dot matrix, daisy-wheel, and line ... 
with parallel, current-loop or RS-232-C interface. 
Separate personality card for each printer type. 

SEND FOR COMPLETE SPECIFICATIONS AND PRICES. 

lM l.iWILSON 
Laboratories, Inc. 
2237 N. BATAVIA STREET ·ORANGE, CALIFORNIA 92665 
TELEPHONE (714) 998-1980 • TELEX 181 598 

Program pad 
makes analyzer 
field-programmable. 

PROGRAM PAO 

No
0 

.. 2 3 
' • -• -. • • 1 

• • -• 
• • A • • • • • c D • ' • • • • X-N - fl/lllG~ El\1~ 

• • • • 

ii 
E• M 
Wrtl• 

9 
Sci« I 

!I • • 

Function keys 
simplify check­
out of individual 
operations. 

,, ... , tfk1ic.11 • -Wrll~ Aud • • ... ... • !! ... .... • • ......... Si:H'C .... I 

• • 

.... -.. ..... .. .... • -· • ........ • 

Wu1fl -'"'"" .... e --· • 

Measure & Set 
keys simplify 
parameter 
configuration. 



Cartridge Tape Drive Myth No. 4: 

A STANDARD ~ INCH CARTRIDGE 
WILL NEVER FIT IN A 5~ INCH FOOTPRINT 

Remember the dream about a high 
capacity, low cost backup device to 
fit a 51,.4 inch Winchester system? DEi 
just made it come true! 

Introducing the new DEi SLIDER™ 
SL-1, the first and only 1A inch car­
tridge tape drive to 
solve the "impos­
sible fit" problem. 
The SL-1 is a 51,.4 
inch form factor 
streaming tape 
drive that accepts 
an ANSI standard 1A inch tape car­
tridge. Using a new technique;" DEI 
has made the match the industry has 
been waiting for. 

The DEI SL-1 is the perfect choice 
to slip into a 51,.4 inch floppy slot. It 

will provide 10 times the data capac­
ity of minifloppys - a full 10 Mbytes 
of Winchester backup. The SL-1 
measures only SW' x 8" x 3~" and is 
available in a desk top model and two 
slide mount versions for top load or 

side load. 
Equally exciting, 

the technological 
advances of DEi's 
two previous fam­
ilies of cartridge 
drives, proven in 

over 100,000 units installed world­
wide, are incorporated in the SL-1 
resulting in a simple, reliable product. 

You can stop searching for the tape 
drive to fit your system. You've found 
the right footprint. And the SL-1 is 

Write 11 on Reader Inquiry Card 

the first in DEi's new family of drives 
so you can be sure you'll live happily 
ever after. Call or write today for 
more information. Data Electronics, 
Inc., 10150 Sorrento Valley Road, San 
Diego, CA 92121, Telephone (714) 
452-7840, Telex #69-7118. • Patent pending 

® •~I 
DATA ELECTRONICS, INC. 
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Figure I: Kennedy 's p ositioning system 
is a voice coil rotary actuator with the 
voice coil placed near the read/write 
heads (instead of behind the arm piFo t). 

reads reference info rm atio n that 
was pe rmane ntly writte n o nto the 
disk's sur face during manu fac ture. 
The se rvo head the n feeds back 
this positio ning info rm atio n to the 
actuato r that cont ro ls head move­
ment. This feedback loop keeps 
the heads on-track , compensa ting 
fo r any mechanica l off-t racking. 

Closed-loop systems may be e i-

ther dedicated servo sys tems or em­
bedded se rvo systems. Dedica ted 
systems reserve one disk surface 
solely fo r refere nce data. A se rvo 
head , fl ying ove r the surface, pos i­
tions itse lf acco rding to this re fe r­
ence data . Physicall y attached to 
the R/W heads operating on the 
other disk surface(s), the se rvo 
head thereby leads the R/W heads 
to the ir proper track. The main 
drawback of dedicated syste ms is 
that one entire disk surface must 
be devoted to refe rence data. and 
is the refore unava il able for regul ar 
data storage. In addition , because 
the servo head is mechanicall y at­
tached to the R/W heads, mechani­
cal and environmental factors may 
int roduce some off-t racking. Fo r 
example, the se rvo head may be 
perfectl y on-track , but under ex­
treme thermal stress , the attached 
R/W heads may be slightly o ff. 

Embedded se rvo systems over­
come these problems by embed-

Winchesters 

ding positionjng data right onto the 
data storage tracks; the R/W heads 
act as the se rvo heads. While this 
e liminates off-t racking problems, 
there is some loss o f pe rfo rmance, 
since the heads must pe rform dou­
ble-duty. 

R/W head positioning may be ac­
complished by e ithe r stepper motor 
or voice coil. Stepper motor posi­
tioning-the more commo n meth­
od- limits track de nsity by virtue 
of the size and precision of the mo­
tor's steps . Voice coil actuators al­
low continuous R/W head move­
me nt , a nd th e re for e in c rease d 
accuracy and track density. 

Thin Film's Long Debut 
Thin film media and R/W heads a l­
low greatly increased data densi­
ti es, and have been ava ilable fo r 
we ll over a yea r . Still , while some 
companies use them (notably, Sea­
gate Technologies and Datapo int) , 
most do not. This is because Win-

SASI Defined bus. They can be any combination of host CPUs and intel­
ligent controllers. This is shown in Figure 1 which is a 
SASI Complex System, and is illustrated with 5 Control 
Units and 3 Computers with Host Adaptors (8 devices 
total) . 

by Gilbert Shepherd, V.P. of Marketing, 
Cynthia Peripherals, Inc., Palo Alto, CA. 

SASI is an acronym for Shugart Associates Systems In­
terface. It is a developing industry and ANSI standard (ref . 
ANSI document X3T9.3 dated 4/2/82) interface for con­
necting disk drives to a host computer system. Its primary 
objective is to provide host computers with device inde­
pendence, within a type of device. Thus, disk drives, tape 
drives, printers and even communication devices, of differ­
ent type, can be added to the host computer without re­
quiring modifications to generic system hardware or 
software. 

SASI basically defines a hardware ~pecification , i.e. 
numbers of pins and connectors ; and a software specifica­
tion, i.e. the command structure through which information 
will be transmitted. It differs from many industry-available 
controllers in that it is an intelligent interface. Many of the 
functions currently incorporated in a controller are now in­
cluded on the drive side of the SASI interface. For this rea­
son it is called an intelligent interface. 

A typical SASI interface will have the following features : 
• 50 pin connector at end port 
• Up to 8 Bus Ports 
• 9 Data Lines- 9 Signal Lines per Port 
• Timing of Signal Lines on Each Port · 
• Command and Message Protocol 
• Logical Interface 
• Open Collector or Differential Drivers and Receivers 

Up to 8 SASI devices can be supported by the SASI 
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Con110 
Units 

Figul'<' I : The SA S/ bus supports up to eight SA S/ de1'ices. 
which can be am• combination of host C PUs and i111ellige11t 
co11trollcrs . 
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Back-Up Standards And Non-Standards 

Explosive as the small Winchester market in, Winchester 
back-up is even more so, with floppy drives, tape drives, 
and Winchester cartridges all vying for market share . 

Floppy disk drive manufacturers are trying to grow out of 
their low-capacity pigeonhole. Currently they are perceived 
as low-end Winchester back-up ; however, much of the ac­
tion in the Winchester market is in high-capacity small 
Winchesters. To take advantage of this growing, new mar­
ket , floppy drive manufacturers are moving towards higher 
data densities using improved media. Iomega (Ogden, UT) 
gets ultra-high density on their floppy disk by encasing it 
within a protective cartridge. Although the cartridge is far 
heavier and more unwieldy than a standard floppy <:jjsk, it 
provides 10 Mbytes of removable memory on a single disk. 
Furthermore, the drive is highly insensitive to shock and 
atmospheric contaminants. Amlyn (San Jose, CA) pro­
vides high capacity by using a cartridge of five high-densi­
ty flexible disks. 

Winchester manufacturers are incorporating cartridges 
of their own as integral back-up. Removable Winchesters 
are currently offered by Cynthia Peripherals, Control Data 
Corp, OMA Systems, Oat~ Peripherals, New World Com­
puter, Seagate Technology, SyQuest, and Western Dynex. 

Tape drive manufacturers aim to take the lion 's share of 
the high-capacity Winchester back-up market, but to do so 
they must standardize both their interface and their record­
ing format, so that OEMs will be assured of device com­
patibility and ready second-sources. In the area of quarter­
inch cartridge drives, manufacturers put aside their 
differences this summer and formed the Working Group for 
Quarter-Inch Cartridge Drive Compatibility (with the some­
what perplexing acronym "QIC"). Ray Freeman, of the in­
dependent consulting firm Freeman Associates, served as 

mediator for the working group, which consisted of fifteen 
manufacturers: Adaptive Data and Energy Systems, Ar­
chive, Basic-4, BNR, Cipher Data Products, Computer 
Peripherals, Inc.. Data Electronics, Kennedy, Memorex, 
Moya, Qantex, Sankyo-Seiki, Tandberg Data (Innovative 
Data Technology, American distributor) , 3M, and Western 
Digital. The group submitted their proposed interface to 
the American Nationql Standards Institute (ANSI) and the 
European Computer Manufacturers ' Association (ECMA) 
for consideration . They are now working on recording 
standards. 

The Winchester back-up arena has also attracted a 
number of non-standard tape technologies. Rosscomp 
Corp (Cerritos, CA) , for example, recently introduced a 
tape system that stores 160 Mbytes on a 4" reel holding 
600' of W' computer grade tape. The system has a dump/ 
restore time of 20 minutes for 160 Mbytes and a 140 
Kbyte/sec transfer rate. The device will be available by 
year's end, and will cost under $1000 (with quarter inch 
cartridge interface) in OEM quantities (intelligent inter­
faces and intelligent disk/ tape controllers are available as 
options) . 

Pragma Data Systems (Sunnyvale, CA) is another com­
pany that uses standard W' tape in a non-standard man­
ner. Their Model 2000 Direct Access Cartridge System 
uses W' tape cartridges measuring 4.87" x 4.87" x 1" to 
store 80 Mbytes (formatted) with a read/write data fre­
quency of 625 Kbytes/sec, and an 80 Mbyte formatted 
dump time of 7.4 minutes. The key feature of the design is 
that the tape is held stationary while the R/W heads are 
rotated within a loop of tape. Mass production difficulties 
have delayed the Model 2000's release, but it shquld be 
available by December. OEM price is $1985. 

chester drive technology has devel­
oped faster than user demand. 
Most companies do not perceive 
enough need for thin film's high 
density to warrant a major technol­
ogy switch from oxide media and 
ferrite heads . So rather than go 
into production with thin film 
drives now, manufacturers are 
waiting for memory demand to in­
crease, and are using the time to 
perfect their thin film technology. 

cording development , and bypass­
ing thin-film disks altogether. 

on Winchester deals in the past , 
had an almost militant tone: " If it 
doesn ' t work, I don 't need it"; 
"Sooner or later a unit must be ser­
viced, but it should be later than 
sooner"; and finally " Other criteria 
make no difference if you buy a 
piece of junk." In addition , a sizea­
ble portion of our surveyed readers 
(61 % ) said that manufacturer's 
reputation is important . 

In the case of thin film media. 
some manufacturers are holding 
out for a different reason. Al­
though thin film disks pack data 
more densely than can thick film 
disks that use conventional tech­
nology, a process ca lled vertical re­
cording will ultimate ly allow thick 
film media to sto re more data than 
thin film. Therefore , some manu­
facturers are staying with thick 
film, concentrating on vertical re-
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Conservatism may be a wise 
policy , since both OEMs and end 
users currently are more concerned 
with reliability than with perfor­
mance or price . A June survey of 
Digital Design readers showed that 
reliability is their most important 
co nsiderati o n when purchasing 
Winchesters-more important than 
price or capacity . Typical responses 
of readers who indicated that they 
chose drives based on reliability in­
cluded: " Maintenance costs are a 
major marketing problem with oth­
erwise relatively inexpensive small 
business systems" ; " For our cus­
tomers, when a disk goes down , it 
usuall y shuts down their whole sys­
tem"; and ··Re li ability is what 
keeps the customers corning back." 
Some of the responses , apparently 
from OEMs who had been burned 

This new conservatism seems to 
stem both from bad experiences 
our readers have had in the past 
with Winchesters , as well as a con­
cern for today's enormous cost of 
servicing. This may make things 
difficult for all but the most heav­
ily-backed of the new start-up 
firms, most of whom are banking 
on OEMs leaning towanls new 
technologies and improved specs, 
rather than a long history and 
proven reputation . 
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We think these are the 
best ideas you've ever had. 
AT GE, YOUR IDEAS WERE THE KEY 

TO THE IDEAL OEM PRINTER. 

Is there such a thing as an ideal OEM printer? 
We'd like you to take a close look at the GE 3000 family. 

A compact, lightweight, functionally styled family of print­
ers. A single line of eight basic tabletop matrix printers that 
offer cost effective solutions to virtually all your printing 
requirements. 

SINGLE-DESIGN SIMPLICITY FLEXIBILITY 
PRICE/ PERFORMANCE LEADERSHIP. 

The GE 3000 family of printers is a multi-model con­
cept which eliminates the application limitations of single­
model product lines. So you can solve your customers' needs 
efficiently and effectively. All from a single-source supplier. 
All with high parts commonality. All with reliable, worldwide 
GE service. 

DISCOVER THE ALL IN ONE PRINTER FAMILY 

Select standard print quality from 180 to more than 500 

cps. Near letter quality printing from 45 to 200 cps. We have 
80 and 136 column models. 

Our full range of standard features includes 72 x 72 
dot/in. graphics with precision paper movement, self-thread­
ing paper load mechanism, close tear-off, six part forms 
capability, optional popular parallel and serial interfaces, local 
and downline configuration selection with non-volatile stor­
age. Plus a range of options and paper handling accessories 
for office and factory applications. 

We're proud to say we think you've thought of everything. 
OF COURSE, INNOVATIVE IDEAS ARE 

NOTHING NEW TO GE. 
Our roots go back to Thomas Edison. It was in his tra­

dition that in 1969 we introduced the first electronic data 
printer with modem LSI circuitry. Since then, we've contin­
ued in that inventive spirit, supplying OEM's with the finest 
in advanced printer solutions. What other printer supplier 
offers that much experience? 

General Electric. We're the industry leader in electronic 
printing. After all, we pioneered the industry in the first place. 

First In EJectronic Printing. 
For the solution to your printing needs, call 

TOLL FREE 1-800-368-3182. 
General Electric Company; Data Communication Products Department F03Pl, Waynesboro, VA 22980. In Virginia, call 1-703-949-1170. 

GENERAL fJ ELECTRIC 
Write 22 on Reader Inquiry Card 
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5 1/4" Winchester Manufacturers 
MANUFACTURER MODEL CAPACITY AVERAGE TRACK-TO- DATA 

(UNFOR- ACCESS TIME TRACK TRANSFER 
MATTED) (MSECS) ACCESS TIME RATE 

Ampex Corp. Pyxis 7 6.7 Mbytes 90 msecs 18 msecs 5 Mbits/sec 
El Segundo, CA (w/settling time) 
Write 315 Pyxis 13 13.3 Mbytes 90 msecs 18 msecs 5 Mbits/sec 

(w/settling time) 
Pyxis 20 20.0 Mbytes 90 msecs 18 msecs 5 Mbits/sec 

(w/settling time) 
Pyxis 27 26.7 Mbytes 90 msecs 18 msecs 5 Mbits/sec 

(w/settling time) 

Atasi 3020 19.84 Mbytes 30 msecs 3 msecs 5 Mbits/sec 
San Jose, CA 
Write 316 3033 33.07 Mbytes 30 msecs 3 msecs 5 Mbits/sec 

3046 46.3 Mbytes 30 msecs 3 msecs 5 Mbits/sec 

Computer Memories, Inc. CM 5206 6.38 Mbytes 80 msecs 2 msecs 5 Mbits/sec 
Chatsworth, CA 
Write 317 CM 5412 12.76 Mbytes 80 msecs 2 msecs 5 Mbits/sec 

CM 5619 19.14 Mbytes 80 msecs 2 msecs 5 Mbits/sec 

Corvus Systems 6 MB 
San Jose, CA Winchester 6.7 Mbytes 125 msecs 7.68 Mbits/sec 
Write 318 Disk System 

OMA Systems Micro-Magnum 13.50 Mbytes 40 msecs 3 msecs 5 Mbits/sec 
Goleta, CA 5/5 
Write 319 

Micro-Magnum 6.75 Mbytes 40 msecs 3 msecs 5 Mbits/sec 
5 

Evotek ET-5810 12.90 Mbytes 49 msecs 3 msecs 8.2 Mbits/sec 
Fremont, CA ET-5820 25.83 Mbytes 49 msecs 3 msecs 8.2 Mbits/sec 
Write 320 ET-5830 38.75 Mbytes 49 msecs 3 msecs 8.2 Mbits/sec 

ET-5840 51.68 Mbytes 49 msecs 3 msecs 8.2 Mbits/sec 

ET-5510 7.81 Mbytes 49 msecs 3 msecs 5.0 Mbits/sec 
ET-5520 15.62 Mbytes 49 msecs 3 msecs 5.0 Mbits/sec 
ET-5530 23.43 Mbytes 49 msecs 3 msecs 5.0 Mbits/sec 
ET-5540 31 .24 Mbytes 49 msecs 3 msecs 5.0 Mbits/sec 

Fujitsu America M2231 6.6 Mbytes 95 msecs 18 msecs 625 Kbytes/sec 
Santa Ciara, CA 
Write 321 M2232 10 Mbytes 95 msecs 18 msecs 625 Kbytes/sec 

International Memories, Inc. 5006 H 6.38 Mbytes 85 msecs 3 msecs 625 Kbytes/sec 
Cupertino, CA 5012 H 12. 76 Mbytes 85 msecs 3 msecs 625 Kbytes/sec 
Write 322 5018 H 19.14 Mbytes 85 msecs 3 msecs 625 Kbytes/sec 

5007 H 7.01 Mbytes 85 msecs 3 msecs 687.5 Kbytes/sec 
5014 H 14.03 Mbytes 85 msecs 3 msecs 687.5 Kbytes/sec 
5021 H 21 .04 Mbytes 85 msecs 3 msecs 687.5 Kbytes/sec 

Irwin Olivetti 510 12.3 Mbytes 33.32 msecs 10 msecs 5.4 Mbits/sec 
Ann Arbor, Ml (w/settling time) (w/settling time 
Write 323 516 16.0 Mbytes 34 msecs 10 msecs 5.4 Mbits/sec 

(w/settling time) (w/settling time 
416 16.0 Mbytes 34 msecs 10 msecs 5.4 Mbits/sec 

(w/settling time) (w/settling time~ 

HD562/11 3.75 Mbytes 66 msecs 1.1 msecs 5 Mbits/sec 
HD562/12 7.5 Mbytes 66 msecs 1.1 msecs 5 Mbits/sec 
HD562/13 11 .25 Mbytes 66 msecs 1.1 msecs 5 Mbits/sec 1, 

HD561 /2 7.5 Mbytes 120 msecs 2 msecs 5 Mbits/sec 

Memorex Corp. 306 6.7 Mbytes 170 msecs 18 msecs 5 Mbits/sec 
Santa Clara, CA (95 msecs optional) 
Write 324 310 10 Mbytes 170 msecs 18 msecs 5 Mbits/sec 

(95 msecs optional) 

Micropolis Corp. 1302 17.3 Mbytes 38 msecs 8 msecs 5 Mbits/sec 
Chatsworth, CA 1303 34.6 Mbytes 38 msecs 8 msecs 5 Mbits/sec 
Write 325 1304 51 .9 Mbytes 38 msecs 8 msecs 5 Mbits/sec 

Miniscribe Corp. 2006 6.4 Mbytes 85 msecs 3.0 msecs 5.0 Mbits/sec 
Longmont, CO (w/settling time) 
Write 326 2012 12.8 Mbytes 85 msecs 3.0 msecs 5.0 Mbits/sec 

(w/settling time) 
4010 10.0 Mbytes 120 msecs 3.0 msecs 5.0 Mbits/sec 

(w/settling time) 
4020 20.0 Mbytes 120 msecs 3.0 msecs 5.0 Mbits/sec 

(w/settling time) 

Mitsubishi Electronics M4863 1 3.33 Mbytes 3 msecs 5 Mbits/sec 
Compton, CA M4863 2 6.66 Mbytes 75 msecs 3 msecs 5 Mbits/sec 
Write 327 (w/settling time) 

M4863 3 10.0 Mbytes 75 msecs 3 msecs 5 Mbits/sec 
(w/settling time) 
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From only a handful of manufacturers last year, the 5114'' Winchester disk drive arena now contains 25 
companies, and is growing every day. To obtain more information about these companies, write in the appropriate 
Write numbers on the Digital Design reader inquiry card. 

RECORDING TRACK MTBF INTERFACE DIMENSIONS PRICE COMMENTS 
SURFACES DENSITY (QTY) 

2 360 tracks/inch 12,000 hours ST506 8" x 5. 75" x 3.25" 

4 360 tracks/inch 12,000 hours ST506 8" x 5.75" x 3.25" 

6 360 tracks/inch 12,000 hours ST506 8" x 5.75" x 3.25" 

8 360 tracks/inch 12,000 hours ST506 8" x 5. 75" x 3.25" $1135 (1000) 

3 800 tracks/inch 10,000 hours ST506 8" x 5.75" x 3.25" $1470 (1000) 

5 800 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" $1800 (1000) 

7 800 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 

2 345 tracks/inch 8,000 hours ST506 8" x 5. 75" x 3.25" $1050 
(500) 

4 345 tracks/inch 8,000 hours ST506 8" x 5.75" x 3.25" 
6 345 tracks/inch 8,000 hours ST506 8" x 5.75" x 3.25" 

4 S-100 and 15"x 12"x 5.75" $3195 
other personal (1) 
computers 

4 454 tracks/inch 8000 hours ST506 10.5" x 5.75" x 3.25" $1275 Uses one fixed and one removable 
disk. 

2 454 tracks/inch 8000 hours ST506 10.5" x 5. 75" x 3.25" $995 Uses one removable disk cartridge 

2 367 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 
4 367 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 
6 367 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 
8 367 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" $2225 (1000) 

2 367 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 
4 367 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 
6 367 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 
8 367 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 

4 254 tracks/inch 10,000 hours ST506 8"x 5.7" x 3.3" 
(SA4000 available) 

6 254 tracks/inch 10,000 hours ST506 8" x 5.7" x 3.3" $1050 (1000) 
(SA4000 available) 

2 303 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 
4 303 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" $740 (1 000) 
6 303 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 

2 303 tracks/inch 10,000 hours IMI 8" x 5.75" x 3.25" 
4 303 tracks/inch 10,000 hours IMI 8" x 5.75" x 3.25" 
6 303 tracks/inch 10,000 hours IMI 8" x 5. 75" x 3.25" 

2 900 tracks/inch 8,000 hours Unique interface 8" x 5. 75" x 3.25" $1650 (500) Available w/S-100 and Multibus host 
accommodates 8" x 5. 75" x 3.25" $1794 (500) adapters and CP/M software 

2 900 tracks/inch 8,000 hours disks and integral package 
tape drive 

2 900 tracks/inch 11 ,000 hours compatible w/lrwin 8" x 5. 75" x 3.25" $1140 (500) 
510 or 516 for 
system expansion 

2 254 tracks/inch 8,000 hours ST506 8" x 5. 75" x 3.25" 
4 254 tracks/inch 8,000 hours ST506 8" x 5. 75" x 3.25" 
6 254 tracks/inch 8,000 hours ST506 8"x 5.75"x 3.25" 
4 254 tracks/inch 8,000 hours SA1000 8" x 5. 75" x 3.25" 

4 254 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 

6 254 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 

2 960 tracks/inch ST506 8" x 5. 75" x 3.25" $900 (1000) 
4 960 tracks/inch ST506 8" x 5. 75" x 3.25" 
6 960 tracks/inch ST506 8" x 5. 75" x 3.25" $1400 (1000) 

2 402 tracks/inch 8,000 hours ST412 (or ST506) 8" x 5. 75" x 3.25" $600 (1 000) 

4 402 tracks/inch 8,000 hours ST412 (or ST506) 8" x 5. 75" x 3.25" $675 (1000) 

2 588 tracks/inch 8,000 hours ST412 (or ST506) 8" x 5. 75" x 3.25" $625 (1 000) 

4 588 tracks/inch 8,000 hours ST412 (or ST506) 8" x 5.75" x 3.25" $750 (1000) 

2 256 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" $740 (500) 
4 256 tracks/inch 10,000 hours ST506 8" x 5.75" x 3.25" $900 (500) 

6 256 tracks/inch 10,000 hours ST506 8" x 5.75" x 3.25" $1100 (500) 
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I MANUFACTURER MODEL CAPACITY AVERAGE TRACK-TO- DATA 
(UNFOR- ACCESS TIME TRACK TRANSFER 
MATIED) (MSECS) ACCESS TIME RATE 

New World Computer 210 Microdisk V 2 Mbytes 19 msecs 3 msecs 6.25 Mbits!sec 
Irvine, CA 
Write 328 4/0 4 Mbytes 19 msecs 3 msecs 6.25 Mbits/sec 

212 2 Mbytes fixed, 19 msecs 3 msecs 6.25 Mbits!sec 
2 Mbytes removable 

4/2 4 Mbytes fixed, 19 msecs 3 msecs 6.25 Mbits/sec 
2 Mbytes removable 

4/4 4 Mbytes fixed , 19 msecs 3 msecs 6.25 Mbits/sec 
4 Mbytes removable 

Nippon Peripheral• NP05·6 6.67 Mbytes 175 (w/settling) 18 msecs 5 Mbits/sec 
Kanagawa, Japan NP05·10 10.0 Mbytes 175 (w/settling) 18 msecs 5 Mbits/sec 
Write 329 

NEC 5210 6.38 Mbytes 102 msec 17 msecs 625 Kbytes/sec 
Lexington, MA (w/settling time) 
Write 330 

Nlaael-Sangyo America DK501-1 6.7 Mbytes 78 msecs 17 msecs 5 Mbits/sec 
(w/settling time) 

Write331 2 10.0 Mbytes 78 msecs 17 msecs 5 Mbits/sec 
(w/settling time) 

3 13.1 Mbytes 78 msecs 17 msecs 5 Mbits/sec 
(w/settling time) 

Priam Corp. Diskos 502 50 Mbytes 35 msecs 10 msecs 625 Kbytes/sec 
San Jose, CA 
Write 332 

Rodlme Ltd. RO 201 6.67 Mbytes 90 msecs 18 msecs 5 Mbits/sec 
Mission Viejo . CA (w/settling time) 
Write 333 RO 202 13.33 Mbytes 90 msecs 18 msecs 5 Mbits/sec 

(w/settling time) 
RO 203 20.00 Mbytes 90 msecs 18 msecs 5 Mbits/sec 

(w/settling time) 

RO 204 26.67 Mbytes 90 msecs 18 msecs 5 Mbits/sec 
(w/settling time) 

RO 206 40.00 Mbytes 90 msecs 18 msecs 5 Mbits/sec 
(w/settling time) 

RO 208 53.34 Mbytes 90 msecs 18 msecs 5 Mbits/sec 
(w/settling time) 

Rotating Memory Systems RMS 504 4.5 Mbytes 70 msecs 2 msecs 5.0 Mbits!sec 
Milpitas. CA RMS 507 6.38 Mbytes 77 msecs 2 msecs 5.0 Mbits!sec 
Write 334 RMS 509 9.0 Mbytes 70 msecs 2 msecs 5.0 Mbits/sec 

RMS 513 13.5 Mbytes 70 msecs 2 msecs 5.0 Mbits/sec 

RMS 514 12.75 Mbytes 77 msecs 2 msecs 5.0 Mbits/sec 
RMS 518 18 Mbytes 70 msecs 2 msecs 5.0 Mbits/sec 
RMS 519 19. 13 Mbytes 77 msecs 2 msecs 5.0 Mbits/sec 
RMS 526 25.5 Mbytes 77 msecs 2 msecs 5.0 Mbits/sec 

Seagate Technology ST 506 6.38 Mbytes 170 msecs 3 msecs 5.0 Mbits/sec 
Scotts Valley, CA (reducible to 
Write 335 95 msecs) 

ST 406 6.38 Mbytes 85 msecs 3 msecs 5.0 Mbitslsec 
(including settling) 

ST 412 12.76 Mbytes 85 msecs 3 msecs 5.0 Mbitslsec 
(including settling) 

ST 419 19. 14 Mbytes 85 msecs 3 msecs 5.0 Mbits/sec 
(including settling) 

ST 706 6.38 Mbytes 85 msecs 3 msecs 5.0 Mbits/sec 
(including settling) 

Shugart Aseoclatea SA 602 3.33 Mbytes 84 msecs 3 msecs 5.0 Mbits/sec 
Sunnyvale, CA SA 604 6.66 Mbytes 84 msecs 3 msecs 5.0 Mbits/sec 
Write 336 SA 606 10.0 Mbytes 84 msecs 3 msecs 5.0 Mbitslsec 

Tandon Corp. TM 602 6.38 Mbytes 98 msecs 3 msecs 5.0 Mbits/sec 
Chatsworth, CA TM 603 9.57 Mbytes 98 msecs 3 msecs 5.0 Mbitslsec 
Write 337 TM 603 E 14.4 Mbytes 137 msecs 3 msecs 5.0 Mbitslsec 

TM501 6.4 Mbytes 110 msecs 2 msecs 5.0 Mbitslsec 
TM502 12.8 Mbytes 110 msecs 2 msecs 5.0 Mbits/sec 
TM503 19.1 Mbytes 110 msecs 2 msecs 5.0 Mbitslsec 
TM703 31 .0 M!)ytes 39 msecs 5 msecs 5.0 Mbitslsec 

Texse Instruments 525161 6.38 Mbytes 100 msecs 3 msecs 5 Mbits/sec 
Houston, TX 5251122 12.76 Mbytes 100 msecs 3 msecs 5 Mbits/sec 
Write 338 

Western Dynex WD 505 6.38 Mbytes 35 msecs 3 msecs 5.0 Mbits/sec 
Phoenix, AZ 
Write 339 

36 Digital Design• October 1982 



Winchesters 

RECORDING TRACK MTBF INTERFACE DIMENSIONS PRICE COMMENTS 
SURFACES DENSITY (QTY) 

1 250 tracks/inch 10,000 hours ST506, S-100, 8.0" x 5.75" x 2. 125" $496 (500) 
universal 

2 250 tracks/inch 10,000 hours same as above 8.0" x 5. 75" x 2.125" $756 (500) 
1fixed, 1 
removable 250 tracks/inch 10,000 hours same as above 8.0" x 5. 75" x 1. 125" $836 (500) 
2 fixed , 1 
removable 250 tracks/inch 10,000 hours same as above 8.0" x 5. 75" x 3.25" $996 (500) 
2 fixed , 2 
removable 250 tracks/inch 10,000 hours same as above 8.0" x 5. 75" x 3.25" $1196 (500) 

4 254 tracks/inch 10,000 ST506 8" x 5.75"x 3.25" 
6 254 tracks/inch 10,000 ST506 8" x 5. 75" x 3.25" 

4 200 tracks/inch ST506 8" x 5.75" x 3.25" 

4 254 tracks/inch 20,000 hours ST506 8" x 5.75"x 3.25" 

6 254 tracks/inch 20,000 hours ST506 8" x 5.75"x 3.25" 

8 254 lracks/inch 20,000 hours ST506 8" x 5. 75" x 3.25" 

8 960 tracks/inch 8,000 hours ST506 10" x 5.75" x 3.25" $2000 (500) 
(PRIAM and 
ANSI available later) 

2 600 tracks/inch ST506 8" x 5. 75" x 3.25" $720 (100) 

4 600 tracks/inch ST506 8" x 5. 75" x 3.25" $890 (100) 

6 600 lracks/inch ST506 8" x 5. 75" x 3.25" $1 ,060 (100) 

8 600 lracks/inch ST506 8" x 5.75" x 3.25" $1285 (100) 

10 600 tracks/inch ST506 8" x 5.75" x 3.25" $1735 (100) 

12 600 tracks/inch ST506 8" x 5. 75" x z3.25" $2050 (100) 

2 270 tracks/inch 10,000 hours ST506 8" x 5.75" x 3.25" 
2 383 lracks/inch 10,000 hours ST506 8"x 5.75" x 3.25" 
4 270 tracks/inch 10,000 hours ST506 8" x 5. 75" x 3.25" 
6 270 tracks/inch 10,000 hours ST506 8" x 5.75" x 3.25" 

4 383 tracks/inch 10,000 hours ST506 8" x 5.75" x 3.25" 
8 270 tracks/inch 10,000 hours ST506 8" x 5.75" x 3.25" 
6 383 tracks/inch 10,000 hours ST506 8" x 5.75" x 3.25" 
8 383 tracks/inch 10,000 hours ST506 8" x 5.75" x 3.25" 

4 255 tracks/inch 11 ,000 hours ST506 8" x 5. 75" x 3.25" $875 (500) 

2 345 tracks/inch 11,000 hours ST506 8" x 5. 75" x 3.25" 

4 345 tracks/inch 11 .000 hours ST506 8" x 5. 75" x 3.25" $1050 (500) 

6 345 tracks/inch 11 ,000 hours ST506 8" x 5. 75" x 3.25" 

2 345 tracks/inch 11 ,000 hours ST506 8" x 5.75" x 3.25" Removable cartridge disk 

2 SA 1000 8" x 5.75" x 3.25" 
4 SA 1000 8" x 5.75" x 3.25" 
6 SA 1000 8" x 5.75" x 3.25" 

4 255 tracks/inch 11 ,000 hours ST506 8" x 5.75" x 3.25" $545 (1000) 
6 255 tracks/inch 11 ,000 hours ST506 8" x 5.75" x 3.25" $680 (1 000) 
6 255 tracks/inch 11 ,000 hours ST506 8" x 5.75" x 3.25" $795 (1 000) 

2 345 tracks/inch 11 ,000 hours ST506 8" x 5. 75" x 3.25" $545 (1000) 
4 345 tracks/inch 11 ,000 hours ST506 8" x 5. 75" x 3.25" $680 (1000) 
6 345 tracks/inch 11 ,000 hours ST506 8" x 5.75" x 3.25" $795 (1000) 
6 600 tracks/inch 11 ,000 hours ST506 8" x 5. 75" x 3.25" --
2 417 tracks/inch 11 ,000 hours ST506 8" x 5.75" x 3.25" $1225 (1) 
4 417 tracks/inch 11 ,000 hours ST412 8" x 5.75" x 3.25" $1575 (1) 

2 345 tracks/inch 11,000 hours ST506 8" x 5.75" x 3.25" $495 Removable cartridge disk 

_::. 
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locating a 51/4" Winchester 
disk is child's play. But 
finding one that solves the 
backup problem is next to 
impossible. Unless you 
know about the Irwin 516: 
the first and only 51/4" disk 
drive with a built-in stream­
er for backup. 

The Irwin 516 has every­
thing you look for in a high­
performance micro-Winchester, 
plus reliable, 100% backup. 
The one-of-a-kind disk offers 
an unformatted capacity of 16 
megabytes. Yet the combina­
tion disk and tape drive has a 
5JJi " footprint that fits in any 
standard minifloppy slot. 

Irwin's performance and 
design are equal to the finest 
micro technology. Access time 
is just 34 milliseconds. 

T s A a u A IX E 
H E w L E T T E x 
p A c K A A D A x 
N G E L G w L 0 0 
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Full dump or restore takes less 
than 10 minutes-with nose­
lective dump software required. 
And, unlike other disk drive 
manufacturers, Irwin offers a 
controller with your choice of 
adapter boards, including 
Multibus® and S-100. 

To assure trouble-free oper­
ation, every Irwin 516 under­
goes 100 hours of exhaustive 
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pre-shipment testing. As a further ~ 
guarantee of reliability, each unit ~ ,i 
carries the Olivetti name. ' 

You won't have to wait 
for delivery-the Irwin 516 is 
ready to ship. And you won't ~ 
have to look hard for more ,i 
information. Just call Max ' 
Sadowski TOLL-FREE ~ 
at 1-800-421-1879, ,i 
extension 918. Or ' 
mail in the ~ ...,.· ""

0

""'"""~· • 

coupon. ,i D I want to know how you 
' did it. Send me a copy of the 

~ article, "Packaging a micro-
,i Winchester Disk Drive." 

' D Send me a copy of your OEM man­
,i ual with complete interface information. 

~' D Have a marketing representative call me. 
' D Tell me how I can get an evaluation unit. 

~ Name ___________________ _:;:_ ______ _ 

, ~,Title 
, Company~----------------------------~ 

~ Address~--------------------------------~ 

IDllllN r.w 1 · •• --11 •1 ~ City State Zip 
., WW• a ~ ~,Phone (area code (ext) _________ _ 

2000 Green Road, Ann Arbor, Michigan 48105 ~ (all TOLL-FREE: l-80M21· 1179, ezf. 918 
Phone: 313/663-3600 TWX: 810/223-6050 ~ 

s.._. the compk:te Irwin 011.-ctti fJmil} of prtKlU<b at ll<x>th #;40 m the International Pcrlphcl'lll Equipment aml 
Write 14 on Reader Inquiry Card L Software Expo<illon Sqllcmhcr Z\1- 0c:tnhcr I. l\IKl•Anahehn C.on•enllon Centcr•Anahc1m. California 

~--~-



Get More Information on Winchester 
Drives and Backup 

Winchesters 

For more information about companies mentioned in this article, write in the appropriate Write numbers on the Digital De­
sign reader inquiry card: 

Adaptec . Inc. Cipher Data Products Datapoint Corp. New World Computer Seagate Technology 
Milpitas, CA San Diego, CA San Antonio, TX Irvine, CA Scotts Valley 
(408) 946-8600 (714) 578-9100 (512) 699-7151 (714) 556-9320 ( 408) 438-6550 
Write 285 Write 291 Write 297 Write 303 Write 309 

Adaptive Data and Computer Peripherals DMA Systems Plessey Peripherals SyQuest Technology 
Energy Systems Norristown, PA Santa Barbara, CA Irvine, CA Fremont, CA 
Pomona, CA (215) 666-5000 (805) 965-7059 (714) 557-9811 (415) 490-7511 
(714) 594-5858 Write 292 Write 298 Write 304 Write 310 
Write 286 

Control Data Corp. Innovative Data Technology Pragma Data Systems Tandberg Data, A/S 
Amlyn Corp. Minneapolis , MN San Diego, CA Sunnyvale, CA Oslo, Norway 
San Jose, CA (612) 853-8100 (714) 270-3990 (408) 738-8215 Write 311 
(408) 275-8616 Write 293 Write 299 Write 305 
Write 287 3M 

Cynthia Peripherals Corp. Iomega Corp. Qantex St. Paul , MN 
Archive Corp. Palo Alto, CA Ogden, UT Hauppauge, NY (612) 733-1110 
Costa Mesa, CA (415) 856-8181 (801) 392-7581 (516) 582-6060 Write 312 
(714) 641-0279 Write 294 Write 300 Write 306 
Write 288 Western Digital Corp. 

Data Electronics, Inc. Kennedy Co. Rosscomp Corp. Irvine, CA 
Basic-Four San Diego. CA Monrovia, CA Cerritos, CA (714) 557-3550 
Tustin, CA (714) 452-7840 (213) 357-8831 (213) 926-5533 Write313 
(714) 731-5100 Write 295 Write301 Write 307 
Write 289 Western Dynex Corp. 

Data Periph~rals Moya Corp. Sankyo-Seiki , Ltd . Phoenix , AZ 
BNR Sunnyvale , CA Chatsworth , CA Torrence, CA (602) 269-6401 
Ann Arbor, Ml ( 408) 7 45-6500 (213) 700-1200 (213) 328-8613 Write 314 
(313) 973-4000 Write 296 Write 302 Write 308 
Write 290 



COMPUTERS/SYSTEMS 

µCs In Distributed 
Control Environments 
by Martin B. Pawloski 

The dramatic trend in rece nt yea rs 
towa rd di s tribut e d co ntrol h as 
clea rl y fo llowed , and la rge ly bee n a 
result of, the techno logy drive of 
th e se mic o nduct o r indu s tr y. 
Histo ri ca ll y, when computing pow­
e r was ve ry expensive-compared 
to the cost of inte rconnect- mas­
sive cabling ha rnesses and la rge 
backpl anes ti ed the cent ra l com­
pute r to the va rious po ints of con­
trol. But now. due to the emer­
gence o f powerful and highly 
integrated µ Cs, the econo mics o f 
system design has changed drasti ­
call y. The inexpensive µ C has 
made inte rconnect expensive re la­
tive to computing powe r . C urrent 
di stributed control system architec­
tures use numerous µCs within the 
system . while eve ry effo rt is made 
to minimize the inte rconnect by us­
ing. fo r example, bit se ri al commu­
nica tio ns. 

But the re are reasons o the r than 
cost fo r using di stributed cont ro l. 
Distributed control can al so ensure 
highe r system re li ability by be ing 
able to iso late a fa iling control 
loop. o r a node can be used to in­
sulate the system fro m the no ise 
encounte red in va rio us hostile sur­
ro undings . A nothe r adva ntage o f 
di stributed cont ro l is tha t it en­
fo rces modula r des ign me thodo lo­
gy. By functionally pa rtitioning the 
system and assigning individua l 
nodes to pa rticul a r tasks. ha rdware 
and soft ware des igns o f la rge. com­
plex systems a rc simplified , pro­
ductivity is increased . and the de­
bugging phase of the project is 
fac ilitated . This modula r approach 
can a lso be used to a llow system 
cxpandibility with little o r no cost 

Martin 8 . Pawloski is ll'ith Intel 
Corporation. 5000 W. Wiffia111s 
Field Road. Chandler. A Z 85224. 
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Figure I: A f ull du­
p I ex. 11111 l 1idrop 
11e1work . 

Figure 2: A half du­
p I ex, m u l1 id rop 
network . 

burden added to a base product. 
Sys tem expandability by mea ns o f 
se ri ally interconnected distributed 
control can be used to greatl y sim­
plify fi e ld installation of optio ns. 

The a ttributes of a di stributed 
cont ro l system include independen­
cy of tasks (e.g .. cont ro l of individ­
ual machines in automated facto ry 
environme nts, o r the cont ro l of 
va rious sensors and actuato rs in 
process co ntro l environments). The 
µ Cs in di stributed cont ro l systems 
are loosely coupled (i.e .. they do 
no t share a commo n memory). re­
quiring a local memory sto re in 
each node. Aga in , to minimize in­
te rconnect, the inte rnode co mmu­
nication is accomplished by a bit 
se ri al stream. A bit se ri a l stream . 
though low in bandwidth . is suffi­
cient due to the node ·s high level 
of inte lligence. 

Distributed Control Networks 
A full duplex. multid rop network 
using 805 1 s is shown in Figure 1. 
This ne two rk architecture is useful 
when the maste r is required to 
know the complete state of the sys­
tem , such as the command node of 
an ene rgy-security system . The 
maste r 805 l initia li zes . monito rs 
and can fo rward messages on the 
netwo rk . The maste r . a ft e r intc rro-

Fu ll Duplex Multidrop 

Half Duplex Multidrop 

ga ting each slave 805 l , which has a 
uniqu e so ftw a re-r ecognize d ad­
dress. would transmit appropriate 
cont ro l and/o r data. Using the 

The µC is offering 
control system de-. 
s1gners some new 
inexpensive alter­
natives. 

MCS-5 1 inte rprocessor communi­
ca tio n protoco l. up to 256 slave 
805 ls ca n be addressed in a single 
frame. La rge r numbers of slaves 
can be addressed using multiframe 
addressing. 

MSB Master Frame LSB 

41to1 _____ _ 
~ Slave Address 
Address 1 ---- Broadcast Information 
Frame e.g. RESET 

ALARM 
Power Failure 

Figu re 3: Ne t1vork efficiency can be in­
creased by de.fi ning sof11vare-recogni::.ed 
con1rol bits in the address f rame. 
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Distributed Networks 

Distributed Control-The µC Emerges 
The emergence of the µ.C has been implemented in the 
economic considerations of the control system designer, 
and the battle between centralized and distributed intelli­
gent systems is now well under way. 

Often, the smaller less publicized firms take up the ideas 
of the IC houses to build board and system level products. 

One perfect example is from the lnconix Corp, Natick, 
MA. Its product, "Cinch Pac" (Figure 1 ), is an intelligent 
measurement and control system based around the Intel 
MCS-51 family (in fact an 8031 with 2 Kbytes of RAM) . 
One CinchPac board also includes conditioned interfaces 
for process and machine signals, and a serial interface for 
communications. 

Single CinchPacs can operate independently or can be 
networked over long distances and high speeds as the 
lowest element in a distributed network, simplifying the 
process to computer interface and unburdening the host 
computer. Networked CinchPacs can also operate without 
the need for a host computer. 

Supporting the network concept, lnconix's Cinchnet is 
designed to meet the EIA standard RS-485. Any unit at 
any node in the network can initiate messages automati­
cally, without polling and without some other intelligent de­
vices allocating communications time. 

Cinchnet supports up to 124 nodes on the network, plus 
a "host" node. At any node, including the host address 
there can be "Gateways", (or entry points to the local area 
network) to terminals to computers for communications us­
ing standard RS-232-C units. 

Cinchnet is a contention network, using ordinary twisted 
pair cable, not coax. Modems are not required. It operates 
at 57,600 baud at 4000 ft. The protocol which is built into 
every Gateway and into the CinchPac Operating System 
(CPOS) is called Carrier Sense Multiple Access/Collision 
Detection (CSMA/CD). The name resolves the question of 
how several units on the same lines can initiate messages 
at the same time. Two of the four wires carry a "busy" sig­
nal or carrier. A unit senses the carrier to determine 
whether it can initiate a message, via the other two wires. 
If the network is not busy, it turns the carrier or busy signal 
prior to transmitting. Given the speed and nature of 11 MHz 
computers, there is a small but finite possibility that two or 
more units can detect that the line is not busy and attempt 
to transmit simultaneously. This is called a collision, which, 
as the name implies, is detected. Any transmitting unit lis­
tens to its own messages and determines whether they 

are transmitted properly. Each has to do so, to detect colli­
sions. For a collision, CinchPacs and Gateways automati­
cally calculate a small random delay for retransmission . 

Figure 1: lconix Corp. 's Cinch Pac is an intelligent 
measurement and control system based around the 
MCS-51 family. 

These delays are based on each unit's Cinchnet address 
and therefore differ for different units. 

CinchPacs may be commanded via Cinchnet to report 
certain values automatically as routine reports, on demand 
in reply to inquiries, or automatically as exception reports 
as for warning and alarm limit violations. These values are 
identified when the application programs are programmed. 
In the case of preprogrammed CinchPac Model 20, Warn­
ings and Alarms, the reported values are the analog input 
channel values, in engineering units. For Model 30, PIO 
Loop Control , the reported values are the current value for 
each loop update and the resulting output value. (There 
are two pairs of such values for cascaded loops). These 
models are preprogrammed. All the user/host has to do is 
issue the command to enable such automated reporting of 
important values for each program. The value identified for 
each application program is called its "principle value", the 
routine or on-demand reports of such principle values are 
regarded as "information channels" to the host. Once pro­
grammed, the host user can issue commands to selective-

A half-.duplex network organ iza­
tion is shown in Figure 2. Though 
its instantaneous peak bandwidth is 
only one-ha lf that of a full-duplex 
network, a ha lf-d uplex network of­
fers two major advantages. First , it 
minimizes inte rcon nect and thus is 
the lowest-cost network architec­
ture. Secondly, it is possible for 
any two 805ls to communicate di­
rectly to each other without goi ng 
through an intermediate node. In 
many rea l-time control app lications 

where one distributed control node 
must quicky react to the data sup­
plied by another node , the effec­
tive bandwidth of this network a r­
chitecture can actually be greater 
than that of a fu ll duplex archi­
tecture. 

ually polls the slave 8051 nodes. 
Upon receiving a transmit request 
from a slave, the master passes 
ownership of the network to the re ­
questing 8051, which can then 
transmit to any othe r 805 1 in the 
network . Once the communica tio n 
is completed, ownership is then 
passed back to the master , which in 
li eu of a pending transmission of its 
own, wi ll continue to poll the slave 
805 l s. 

Digital Design• October 1982 

There are two basic methods for 
managing access and ownership of 
the seria l channe l. One way is for 
one of the 805 l s in the network to 
be programmed as the network 
maste r. This master 8051 contin- Another method is to create a 
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Distributed Networks 

ly control reporting on the information channels. 
The range of tasks handled by CinchPac, illustrated in 

Figure 2 go from on/off control (bit or Boolean manipula­
tion) to very sophisticated continuous calculation and con­
trol (byte manipulation); this choice between bit and byte 
operation provides CinchPac's decision approach appro­
priate for the industrial task at hand. 

CinchPac 

CinchPac 

Temperature 
Pressure 
Flow 
Level 
Force 

Material Handling 
Parts Sequencing 

Quality Analysis 

Cinch Pac 
Batch Operations 

Motion Control 

CinchPac 

Gateway 

Printer 
Video Terminal 
Computer 
Other Network 

For motion control , CinchPac compares present location 
(accurate to less than 0.00075" in a foot of travel) to de­
sired location and actuates a drive system to move in the 
fastest yet optimum (using the built in PIO algorithm) 
speed. Control of speed is enhanced because CinchPac 
can respond to varying loads, again using the PIO routine. 
Movement of parts and sequencing of operations is 
achieved in CinchPac by virtue of the 8031 's programming 
capability. Batch operations involving recipe choice, ramp 
and soak sequences, and control of process variables are 
easily handled within one CinchPac. Then there is three 
mode (PIO) and cascade, feedforward , feedback, etc. con­
trol of temperature, pressure, flow, level and force for pro­
cess control oriented applications; limit checking provides 
alarm signals. Quality analysis involves high accuracy 
measurement of instrument signals; comparing to quality 
limits and reporting to a central data collection point are 
common CinchPac activities. 

Figure 2: Cinch Pac with individual assignments inter­
connected with Cinchnet industrial network. 

virtual ring and pass ownership of 
the seria l channel around the ring. 
Ownership goes to the node that 
currently has the baton or token . 
When finished with the serial chan­
nel, the token is passed to the next 
node on the ring. The new owner 
of the channel wi ll execute a trans­
mission, request data to be sent to 
it , or not having any pending serial 
channel transactions , it wi ll for­
ward the token to the next node on 
the ring. At power up , o ne 8051 is 
programmed to assume mastership 
of the ring. From then on, master­
ship continually rotates around the 
ring. Averaged over time, every 
node has equal use of the common 
serial channel resource. 

Network efficiency can be in­
creased by defining software-recog­
nized control bits in the address 
frame. An example of this is the 
ability to broadcast information to 
a ll nodes at the same time instead 
of transmitting the information to 
each node individually. For net­
works with a small number ( < 128) 
of broadcast bits, see Figure 3. For 
larger networks, a speci fie address 
can be reserved for broadcast. In 
this case, upon notification that an 
address frame has been received , 
the 805 l would do two compares 
before enabling further data frame 
reception. One compare would be 
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PARITY INSERTION AND VALIDATION 

;THIS ROUTINE INSERTS AN EVEN PARITY BIT 
;IN THE OUTGOING DATA STREAM 

' 
PARJNS; MOV ACC.7,P 

CLR Tl 
MOV SBUF,A 
RET 

;MOVE EVEN PARITY INTO MSB OF DATA 
;CLEAR TRANSMIT INTERRUPT FLAG 
;LOAD TRANSMITTER BUFFER WITH DATA 
;RETURN TO CALLING ROUTINE 

;PAFLVAL VALIDATES THE PARITY OF THE BYTE RECEIVED AND SETS THE 
CARRY IF THERE IS AN EVEN PARITY ERROR 

PAR_VAL; CLR RI 
MOV A,SBUF 
MOV C,P 

RET 

;CLEAR RECEIVER INTERRUPT FLAG 
;LOAD DATA JUST RECEIVED INTO ACCUMULATOR 
;LOAD PARITY FLAG INTO CARRY. IF THE BYTE 
;IN THE ACCUMULATOR IS NOT EVEN PARITY, THE 
;PARITY FLAG Will EQUAL 1 
;RETURN TO CALLING ROUTINE 

CHECKSUM CALCULATION AND VALIDATION 

;THIS ROUTINE CALCULATES THE CHECKSUM OF THE OUTGOING BYTES 
;THE CURRENT VALUE OF THE CHECKSUM RESIDES IN THE ACCUMULATOR 

' 
CS CALC: XRL A.(<t RO ;XOR OUTGOING BYTE WITH ACCUMULATOR 

MOV SBUF,(a RO ;LOAD TRANSMITTER BUFFER WITH DATA 
RET ;RETURN TO CALLING ROUTINE 

;WHEN All DATA HAS BE TRANSMITTED, THE CHECKSUM HAS TO BE SENT 

SEND CS; MOV SBUF,A ;TRANSMIT CHECKSUM 

;THIS ROUTINE VALIDATES THE CHECKSUM OF THE DATA RECEIVED 
;AGAIN THE ACCUMULATOR CONTAINS THE CURRENT VALUE OF THE 
CHECKSUM 

CS_VAL: XRL A,SBUF ;XOR BYE RECEIVED WITH ACCUMULATOR 

' 
;WHEN THE MESSAGE HAS BEEN COMPLETELY RECEIVED, THE CHECKSUM IS 
CHECKED 

' CS_CHK; JNZ CS ERR ;IF ACCUMULATOR IS NOT ZERO, THERE IS 
;A CHECKSUM ERROR 

Table I : Programming examples for the 8051. 
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for the broadcast address (typically 
all ls or all Os)'; the other compare 
would be for the node's own 
unique ID. Upon recognition of an 
impending broadcast transmission, 
each 8051 node would enable itself 
to receive the complete tran mis­
sion. Power up reset, system reset, 
power failure , alarm or time of day 
are examples of control informa­
tion that would be broadcast to all 
nodes. 

The integrity of the data being 
transmitted over the network can 
be ensured in a number of ways. 
Using the parity bit in the MCS-51 
PSW, parity can be software insert­
ed in outgoing bytes, or software 
validated on incoming bytes. 

Figure 4: An instru­
ment design based on 
the 8051. 

Plotter 
BASE UNIT Options 

node can echo all frames received 
from the transmitting node for its 
validation . Table 1 shows program­
ming examples of the possibilities 
discussed above. 

at a later date and connected to the 
unit , could include a plotter, a 
printer , a terminal , or a floppy or 
tape cartridge. These options can 
be simply added by just connecting 
them to the base system. Each dif­
ferent option would have its own 
unique node address . Upon power­
up, the master would poll all pos­
sible node addresses to see what 
options are connected to the instru­
ment and be able to automatica lly 
configure the system. D 

Another method that can be 
used independently or in conjunc­
tion with parity is calculating the 
check sum and inserting it as the 
last frame of the message. For the 
highest level of data integrity possi­
ble. at the expense of network 
bandwidth , a receiving MCS-51 

Distributed Control 
Figure 4 shows a sophisticated in­
strument design based on the 8051. 
The master resides in the base unit 
and is the instrument 's controller. 
Additional options that can be 
bought with the unit , or purchased 

EXATRON'S 
RS-232C STRINGY/FLOPPY 
MASS STORAGE SYSTEM. 

Mini-disk speed, capacity and 
reliability for only $399.50. 

• Standard RS-232C communications link 
• Built-in operating system 
• Two file management structures: ASCII and binary 
• Three baud rates available: 300, 1200 and 9600 
• Busy/ready handshaking supported 

Call our HOTLINE . .. 
(800)-538-8559 
In California, 
Call (408)-737-7111 

eexatron 
Exatron, Inc. 
181 Commercial Street 
Sunnyvale, California 94086 
(408)-737-7111 

Write 42 on Reader Inquiry Card 
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The Little Printer That Didn't. 

A technician anxiously approaches the test rack early on a Monday 
morning. Sipping his first cup of coffee, he looks expectantly at the 
tape for the results of the test run over the weekend. Blank. Eyes 
widening, he presses the "print" button. Silence. Frantically, he 
searches for a reason. Then he spots it. The printer ... is not a Hecon. 

Hecon has built quality printers that you can depend on for over a 
decade. We can supply Impact Dot Matrix, Thermal, Electrosensitive, 
and Modular Impact units. From one column to eighty columns. You 
can specify complete printers or OEM mechanisms. We also design 
and build custom units. 

So the choice is yours-a printer that won't or a Hecon that will. 

It's got to be good. It's a Hecon. HI H ECO N®I 
Hecon Corporation, 31 Park Road. Tinton Falls. NJ 07724 

• (201) 542-9200 

Write 43 on Reader Inquiry Card 
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COMPUTERS /SYSTEMS 

Superminis Give Mainframes 
A Run For Their Money 
by Nicolas Mokhoff 

The price/performance of main­
frame minicomputers has been 
blurring for several years to the ex­
tent that , in some applications a su­
permi nicom pu ter , like Gould 's 
Concept 32/8780, can now effec­
tively compete with high-end main-

. frames such as IBM's 3081 and 
3083, high-end Cybers, and super­
computers like the Cray l. This 
bold assertion is specifically made 
by minicomputer manufacturers 
who tout their products as super 
minicomputers . 

The term "superminicomputer" 
is not clearly defined. According to 
a market study on " Superminicom­
puters in the 1980"s" that was com­
piled by International Resource 
Development (IRD) Inc , a Nor­
walk, CT research firm , every com-
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puter industry supplier and re­
search firm has formulated their 
own definition. IRD came out with 
a consensus definition : Supermini­
com pu ters usually have word­
length architectures designed 

around 32 bits , but can include 24-
bit and 48-bit systems, too. Certain 
high-end 16-bit minicomputers are 
also in this group. Other features 
that define super minicomputers 
include their ability to support at 

Figure 1: Harris places the pe1formance of the 800 at twice that of a VAX 111780. 
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Superminis 

IBM P-E DG DEC DEC HARRIS PRIME GOULD GOULD 
SPECIFICATIONS 4341-2 3250 MV/8000 VAX-11 1780 VAX-11 782 H800 850 32/87 32/8780 

Approximate Whetstone 
performance in M.l.PS. 1.5 1.2 1.3 1.2 2.0 1.5 2.2 3.7 6.6 

Optimized Whetstone 
performance in M.l.PS. NIA 3.0 NA NA NA NA NA 9.4 17.4 

Average System 
Approximate Price (2MB, 
300MB disc, tape unit, 
software) $430,000 $249,150 $273,760 $319,040 $485,340 $294,650 $379,500 $264,900 $395,000 

Maximum Main Memory 16MB 16MB 12MB 8MB 8MB 12MB 8MB 16MB 16MB 

Storage Interleaving Standard Standard, Standard, Optional Optional Up to 4-way Standard. Standard. Standard, 
up to up to 2-way 2-way up to up to up to 
4-way 4-way 2-way 4-way 4-way 

1/0 Throughput 14MB Sec 10MB Sec Bus 18.2MB Sec 13.3MB Sec 13.3MB Sec 19MB Sec 8MB Sec 26.67MB Sec 26.67MB Sec 

Maximum Cache Size 16KB 8KB 16KB 8KB 8KB 6KB 32KB 64KB 128KB 

Cache Organization NIA Write-through Write Back. Write-through Write through 2 block 2x16KB Write-through Write-through 
4-way set direct mapped , 2-way set 2-way set partitions 2-way set 4-or 8-way set 4-or 8-way set 

associative associative associative associative associative associative 

Effective Memory 
Access time w cache 120-240ns 250ns 264ns 280ns 280ns 180ns 130ns 94 .5-153ns 94.5-153ns 

Table I: Comparing high-pe1formance superminicomplllers. (Source: Gould SEL) 

least 16 remote terminals and have 
a minimum memory configuration 
of at least 1 Mbyte, with most cur­
rent machines configured for 16 
Mbytes . 

Gould 's Concept 32/8780 certain­
ly fits this definition . Its 32-bit ar­
chitecture places the machine in di­
rect competition with a number of 
similar high-end superminicom­
puters whose manufacturers have 
addressed the same price/perfor­
mance features. 

George Teixeira, a competitive 
analyst with Gould's SEL Comput­
er Systems Division in Fort Lau­
derdale, FL. has compi led a chart 
of six competitive superminicom­
puters that are geared for similar 
applications: seismic prediction, oil 
exploration, aircraft simulation, 
image processing, and energy man­
agement (Table 1). Listed are ap­
proximate Whetstone performance 
numbers and optimized Whetstone 
numbers, both expressed as MIPS 
(million instructions per second), a 
common performance va lue used 
in the minicomputer industry . (See 
accompanying " The Whetstone 
Benchmark" ). Optimized Whet­
stones are calculated because ac­
cording to Teixeira, " Perkin-Elmer 
developed a special program that 
optimizes its computers to operate 
faster when a special Whetstone 
performance program is run on its 
machines." Thus to compare ap­
ples with apples, Teixeira lists two 
figures for Whetstone calculations . 
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Included in the chart are the 
maximum main memory and the 
cache memory sizes, the 1/ 0 
throughput, the type of storage in­
terleaving used, the cache organi­
zation , and the memory access 
time with cache. Prices for an aver­
age system vary from Perkin­
Elmer's 3250 listing for $249 , 150 to 
Digital's VAX-111782 that is priced 
at $485,340. The prices take into 
account different system configura­
tions that are reflected by different 
hardware and software available 
from each company. While some 
minicomputer manufacturers may 
take exception to the choices of 
computers in this table , the chart 
reflects the top of the line of super­
mini computers that are be ing used 
in similar applications. Overall , ac-

H800 PE 3250 

Approximate 
Whetstones 
performance 
in M.l.PS. 1.0 0.8 

Architecture 48 bits 32 

Virtual Memory Yes No 

Physical Memory 12MB 16MB 

Shared Memory Yes No 

Cache Memory Yes Yes 

BUS Throughput 
sec 19MB 40MB 

MAP Features Yes No 
No. of Terminals 128 64 

Table 2: Harris's systems co111pariso11 . 

cording to the I RD report, there 
will be about 13 times the number 
of superminicomputers installed in 
1990 than in the beginning of this 
decade (Table 3). 

The following illustrates some 
salient features of the six compa­
nies highest performance ma­
chines . Data General's Eclipse MVI 
8000 is their top of the line 32-bit 
machine and is the company's o nly 
computer that is classified as a su­
permini. From more than 90 ,000 
minicomputers shipped by Data 
General since its inception only 
about 50 MV/8000 have been deliv­
ered - a testimony to the exclusi­
vety of the supermini . 

The machine is an upward exten­
sion of the company's main line of­
fering-the Eclipse series. The 

SEL 32187 VAX 11 1780 PRIME 750 

2.0 0.8 0.8 

32 32 32 

No Yes Yes 

16MB 8MB t 8MB 
4MB (shared) 

Yes, but Yes No 
not cached 

Yes Yes Yes 

13.3MB 13.3MB 8MB 
read 

26.6MB 
wri te 

Yes Yes No 
64 96 96 
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Superminis 

32 87 CPU 
WCACHE 

lMB 
IMM 

lMB 
IMM 

8780 IPU 
WCACHE 

SEL BUS (26.67) MB SEC. 

DIAG. 
PROC. 

8-LINE 
ASYNCH 

10 
Processor 

BUS (1.5) MB SEC. 

Figure 2: Gould's Concept 3218780. 

MV/8000 uses only five boards to 
house a virtual address space total­
ling some 4.3 billion bytes , end­
user address spaces of up to 512 
Mbytes each , a built-in diagnostic 
processor , a hardware-supported 
eight-ring security and file protec­
tion mechanism and three 32-bit 
software languages. The MV/8000 
can execute both 16-bit and 32-bit 
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DISC 
CONT. 

90 MB 
DISC 

programs simultaneously and pro­
gram instructions of both lengths 
can be intermixed in a single 
program . 

Similar to some other supermini­
computers, this system encom­
passes four major subsystems: 
CPU , memory unit , systems con­
trol processor and the Input/Out­
put system. The architecture is one 

of a multiprocessor made up of 3 
processors which allows placement 
and management of intelligence as 
close to the actual process as possi­
ble . An optional fourth processor , 
a date control unit , acts as a com­
munications controller , handling 
up to 8 synchronous lines. Up to 
four of these data control units can 
be configured around a single MY I 
8000. 

The MV/8000 has a unique mul­
tiprogramming operating system 
known as AOS/YS and Fortran , 
PL/l and BASIC compilers . Any 
of the AOS compilers used on the 
other Eclipse systems can also be 
used with the AOS/VS operating 
systems. 

Digital's VAX 111780 accounts 
for the basis of much , if not most, 
of the company's 1980-1990 prod­
uct development efforts. More 
than 2000 VAX 11/780's have been 
shipped since their introduction in 
1977. VAX systems are the pre­
dominant computers in the univer­
sity research environment, espe­
ci a 11 y among physical science 
departments. In many universities, 
centralized "computation" centers 
had been developed to pool com­
puting resources to be used by the 
various science departments for 
their computer-based R & D edu­
cational programs . Typically , such 
centers were jointly funded, and 
were often equipped with large 
centralized mainframes from CDC, 
Univac and IBM. As the VAX se­
ries became avai lable , the apparent 
price/performance characteristics­
showing significant improvement 
over the centralized computing ap­
proach-enabled individual depart­
ment heads to justify acquiring 
their own department-level VAX 
systems. Thus , where mainframes 
had previously been installed to 
serve the university 's computation 
needs , there may now be installed 
2 or 3 or 4 VAX systems-or a mix 
of Digital and other superminicom­
puter systems. 

The company's 11/750 that offers 
"60% of the performance of the 
V AX-11/780 at 40% of the cost" 
uses gate-array technology. This al­
lows the computer to be assembled 
in a smaller package (because a sin­
gle gate array chip can provide 
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The Whetstone Benchmark 
To have some degree of comparison between different 
computer architectures a majority of computer manufactur­
ers (especially in the scientific area) have adopted Whet­
stone numbers to rate their machines. 

The Whetstone values are based on how well the com­
puter performs when using a standard Whetstone bench­
mark program. There are two versions of the program, one 
using single-precision numbers and the other double-pre­
cision numbers. 

The larger the Whetstone value obtained, the greater 
the performance. Since the early 1960's single bench­
marks have served to rate computer performance; howev­
er, new techniques must be employed to thoroughly com­
pare today's machines. While the Whetstone is still 
valuable as a basic measurement, recent technologies 
such as cache memory, writable control store and software 
optimizers have added new variables to an already debat­
able rating method. 

Why the Whetstone? During the early 1970's the British 
government requested the Central Computer Agency to 
develop a tool for measuring computer performance. Ori­
ginally, the Whetstone program was intended to compare 
different language processors on the same computer. But 
it quickly became apparent that the impact of the source 
language processor was dwarfed by the impact of the 
translation technique employed. For example, an inter­
preter did not stand a chance against a compi ler, and opti­
mizing compilers (such as that of IBM's FORTRAN-Level 
H) clearly outperformed their less intelligent counterparts. 

To counter the optimization challenge, a new benchmark 
was sought that would force any compiler, no matter how 
smart, to execute every logic path and perform every 
function. This new benchmark became known as the 
Whetstone benchmark. 

The Whetstone benchmark, as developed, consists of 
10 program modules each of which exercises a group of 
high-level language facilities . Each module is placed in a 
loop and the number of times it is executed is determined 
by the statistical frequencies of those elements contained 
in the module. Features such as simple variable and array 
addressing , fixed and floating point arithmetic, subroutine 
calls and parameter passing, and standard mathematical 
functions are exercised. 

The speed of the machine is expressed in KWIPS (thou­
sands of Whetstone instructions per second) and is calcu­
lated from a number of runs of the benchmark with varying 
values of the loop counter. 

To date the Whetstone benchmark program has been 

designed to run under various high-level languages includ­
ing FORTRAN, ALGOL, and BASIC. 

What are some problems with the Whetstone bench­
mark? First and foremost it must be remembered that the 
benchmark measures processor speed, not throughput. 
Thus, all throughput factors such as the efficiency of the 
operating system, the configuration, and the channel 
speeds are ignored. On systems with cache memory, the 
relatively small program can fit snugly inside the cache 
and thus only measures its ability to number crunch out of 
the cache. 

Writable control store, a feature that allows the user to 
provide microcoded versions of critical routines and can 
result in a 60% speed improvement, can boost the Whet­
stone ratings numbers by as much as 20%. Likewise, 
floating-point processors can improve Whetstone ratings 
considerably . 

Finally, software optimization techniques have doubled 
the ratings of some computers, and programmers use of 
subprograms and structured programming methods have 
also helped to undermine the original purpose of the Whet­
stone program. 

How do Whetstone numbers differ from MIPS? MIPS 
(millions of instruction per second) figures are approximate 
indexes, and manufacturers vary as to the methods used 
to derive them. IBM and other mainframe vendors fre­
quently take the average of a number of runs with a multi­
plicity of job types, usually predominantly COBOL batch 
programs, some of which are compute-bound and some of 
which are 110-bound. Supermini vendors, on the other 
hand, frequently run standard FORTRAN-based Whet­
stone benchmarks that tend to do especially well on sys­
tems with fast floating-point processors and cache mem­
ory. In view of these inconsistencies, one cannot compare 
mainframe MIPS with supermini MIPS since there is no 
common denominator. 

Thus in conclusion , Whetstone numbers should only 
serve as a rough guideline to narrow system comparisions 
to a set of most-likely comparable systems. However, no 
factor affects system throughput more than the customer's 
intended use and application. Therefore, Whetstone num­
bers should never be used as absolute definitions of sys­
tem performance. 

- George Teixeira 
Gould SEL 
Computer Systems Div. 
Fort Lauderdale, FL. 

the eq uiva lent logic of about 25 
standard !Cs) as we ll as cutting 
power consumption in ha lf. Third­
ly. circuit reliability is greatly im­
proved and . fourt hl y. the cost per 
eq uiva lent logic using gate arrays is 
about one-half the cost of using 
!Cs. according to Digital. 

Harris's 800 (Figure 1) is publi ­
cized as the most powerful virtual 
memo ry superminicomputer ava il ­
ab le today. Harris places this sys-

tern ·s performance at a level a lmost 
twice that achievable by DEC's 
V AX-11/780. While many features 
of the 800 system are similar to 
those fo und in the smaller 500. this 
model also provides decimal arit h­
metic, has an integrated floating 
point. incorporates a 48-bit word­
length architecture. and supports 
up to 128 concurrent users. The 
system architect ure also features 
''pipeline .. and parallel processing. 

with three separate processors used 
in this design. The instruction pro­
cessor maintai ns the instruction 
and operating code and streams 
these to the execution processor, 
which decodes the incoming in­
struction and prepares the initiali­
zation and execution of the code. 
Wo rking together , these two pro­
cessors enable up to 7 instructions 
to be in the pipe- line simultaneous­
ly, ei the r being fetched, prepared, 
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Superminis 

Cumulative 
1981 1983 1985 1990 (1 981- 1990) 

Units Shipped 2000 4400 7400 23.700 102,200 

Value of Shipments . $300M $660M $890M $1,775M $10,013M 

Unit Value (x) $150K $150K $120K $ 75K -
Source: IRD. Norwalk, CT. 

Table 3: Shipments of 32-hit superminicompLllers. 

decoded , processed or executed. 
The processor provides 11 decimal 
digits of precision which is beyond 
the degree of precision attained by 
many other superminis. The 800 
can be configured around a shared 
memory unit in configurations of 
up to six processors. 

Recently Harris enhanced their 
H-800 series with up to 12 Mbytes 
of real memory and 48 Mbytes of 
virtual memory. These features are 
included in two new computers: 
the H-800-IA and H-800-18. The 
new models can execute programs 
up to 6 Mbytes in size and use Har­
ris's recently introduced VOS oper­
ating system. 

Harris 800 users can upgrade to the 
H800-1A and l B with a field pack­
age that costs $18,000. 

Every supermini manufacturer 
compares his machine with other 
competing computers in a unique 

The basic 3218780 
computer configur­
ation contains the 
largest cache of any 
superminicomputer 
on the market today. 

way. When Harris compared H800-
l specifications to what they con­
sider four leading contenders (Ta­
ble 2) the results illustrate that 
there is no standard way to evalu­
ate superminicomputer perfor­
mance. 

In 1974. Per kin-Elm er and 

System 

2MB Main Memory 

8-Line Async 

CRT Control Console 

300MB Disk Subsystem 

751PS, 800/1600BPI Tape Subsystem 

Floating Point Accelerator 

600 LPM Printer 

Operating System 

Fortran 

Total Price 

Performance in Whetstone MIPS 

Optimized Whetsone MIPS 

Source: Gould SEL 

Gould's SEL division were the first 
computer manufacturers to devel­
op, and market a true 32-bit 
minicomputer. 

Perkin-Elmer reviewed the then 
current technology to determine if 
a large-word machine (i.e. 32-bit) 
could be developed and marketed 
as a cost-effective alternative for 
those sophisticated minicomputer 
users who had about exhausted the 
potential of the 16-bit machines. 
The answer in l 974 was the Model 
7/32. the industry 's first 32-bit min­
icomputer. This event, along with 
Gould 's then Systems' concurrent 
activities, launched the supermini­
computer industry. According to 
IRD Perkin-Elmer accounts for 
about 36% of the 32-bit supermini­
co m pu te rs installed worldwide. 
I RD predicts that shipping rates of 
Digital and Prime, Data General 
and perhaps one or two others are 
soon going to eat into the 36% 
share currently held by PE. The 
combined number of installations 
for the Perkin-Elmer's Series 3200 
models is in the 2000-unit range. 
The company refers to its line of 
superminicomputers as Megaminis, 
with the top-of-the-line model be­
ing the 3250. 

The company's machines. un like 
DEC's , use real memory-based ar­
chitecture. Megamini usage pat­
terns are clustered around real­
time-oriented applications (like 
industrial process control and 

Gould Gould Prime 
32/8705 32/8780 850 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

-- -- --

$264,900 $395,000 . $379,500 

3.7 6.6 2.2 

9.4 17.4 NIA 

Like the H-800, the new models 
support up to 128 concurrent users 
doing interactive program develop­
ment , time-sharing, multi-stream 
batch, multiple remote job entry 
and real-time processing . Included 
also is a 6 Kbyte bipolar cache 
memory, an integra l hardware 
floating point processor and the 
same 48-bit architecture as in the 
H-800. which features pipeline and 
parallel processing that a llows up 
to seven instructions to be pro­
cessed simultaneously. The system 
bus is capable of an aggregate 
transfer rate of 19 Mbytes per sec­
ond. and up to 31 1/0 channels are 
available including from 16 to 72 
priority interrupts . Languages of­
fered with · the H800- l A and H800-
l B include FORTRAN 77. PAS­
CAL, APL, BASIC. COBAL. 
RPG. ASSEMBLER. SNOBOL 
and FORGO. The H800-IA with 
768 Kbytes of high density memory. 
expandable to 12 Mbytes. is priced 
at $192.400. The H800- l B has 1536 
Kbytes of high density memory. 
also expandable to 12 Mbytes. and 
is priced at $199.600 . This includes 
a system console terminal with pro­
grammed 1/0 channel and a main­
tenance aide processor terminal. Table 4: Comparing top-ofthe- li11e s11pen11i11is fro m Gould SEL. and Prime. 
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Superminis 

w 
u 
a: 
CL 

4331-1 

4341-1 

Range of Supermin1 Pnce Performance 

PE RFORMANCE 
___ ,..._ ex 

Figure 3: A look at ho1v suppliers perceii ·e the price/perf'or111a11ce of' .rnpen11i11is 
(so urce: /R D). 

SCA D A) ; inte racti ve applica tio ns 
(fo r multi -use r tim e -s ha rin g); 
t ransaction processing applications 
(in which marke t Mega minis a re 
so me tim es fo und be in g be nch­
marked aga inst Tandem's " No n­
Stop" machines). and in o the r ap­
plicatio ns where rea l-time compu­
tatio n and response is vita l to the 
effectiveness of the system. 

According to Pe rkin-Elme r one 
unique fea ture in the 3200 seri es is 
the fl oa ting point processo r capa­
bility, designed in acco rdance wi th 
some intern al standards pro mulga t­
ed by the National Bureau of Stan­
dards. The reasons fo r the decisio n 
to standardize the fl oating po int 
form at were two-fold : to meet the 
demands of the Gove rnment agen­
cy user community (an impo rtant 
PE vo lume customer); and to make 
it easie r fo r users to swap programs 
among 32-bit compute r systems. 
With the increased application of 
32- bit s up e rmini co mput ers t o 
mathematica l mode ling, methods 
of no tation for va rious mathemat­
ica l precision leve ls is go ing to be­
come mo re important. 

Prime's 850 unit incorporates 
multistream instruction processing 
a rchit ec ture a nd uses 1-Mb yte 
memo ry boards consisting of 64k 
RA M chips. T he 850 is be ing confi­
gured with from 2 to 8 Mbytes of 
main memo ry. enab ling a 5 l2 
Mbyte virtual addressing space pe r 
user. The processo r ca n support up 
to 128 te rminals. 

When comparing this machine to 
G ould 's 32/8705 o r /8780 the Prime 
850 does no t fa re as we ll in pe rfo r­
mance while be ing re lative ly highe r 
priced (Table 4), acco rding to 
G ould 's Te ixeira . 

At its recent announce me nt of 
the 32/8780 Gould SEL ·s Cal Shoe­
maker , VP marketing and sa les 
sa id: " The 32/8780 is the fas test 
machine around, and is priced ve ry 
aggressive ly-we full y expect to 
do minate the high end of the 32-bit 

Every supermini 
manufacturer com­
pares his machine 
with other compet­
ing computers 1n a . 
un1que way. 

minicompute r market with thi s 
product. .. 

T he 32/8780 makes use of archi­
tectu ra l concepts in the ea rli e r 32/ 
8780 and 32/87 but is mo re than 
fi ve times fas te r than its closest 
price compe tito r. Its optimized 
Whetstone pe rfo rmance was mea­
sured a t l 7 ,477 MIPS. The system 
achieves its extrao rdinary process­
ing power from a unique combina­
tion of para lle l processors with 
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Superminis 

high-speed , ECL technology , and 
very large cache memories. 

The parallel processors , desig­
nated as the Central Processing 
Unit (CPU) and the Internal Pro­
cessing Unit (IPU) , work together 
to share the load in a multi-stream 
environment. Under control of a 
single operating system (MPX-32) , 
the CPU handles all 1/0 and inter­
rupt processing, while the IPU 
handles compute-bound tasks. 
Both processors have their own 
floating point hardware. The basic 
32/8780 computer configuration 
consists of 32 Kbytes of 75-nanose­
cond cache memory in both the 
CPU and the IPU , which is the 
largest cache of any superminicom­
puter on the market today . This 
can be upgraded to provide a total 
of 128 Kbytes of cache memory. 

The Whetstone I benchmark in­
dustry standard was given to evalu­
ate the 32/8780. The standard un­
optimized code produced by the 
Gould SEL Fortran 77 + compiler 
resulted in a processing rate of 
6.659 million Whetstone instruc­
tions per second (M Whets/sec) , 
which is approximately twice the 
processing power of its closest 
competitor . 

The basic configuration of the 
new Gould Concept 32/8780 (Fig­
ure 2) includes a 32-bit ECL-based 
CPU and IPU each having its own 
32 Kbyte cache memory, 2 Mbyte 
main memory , built-in floating­
point processors , a diagnostic pro­
cessor , 1/0 processor , line printer/ 
floppy disk controller , dual floppy 
disk , CRT control console , and all 
required chassis , power supplies 
and cabinet. The price for the basic 
32/8780 computer is $395 ,000. 

The benchmark supermini that 
most minicomputer companies 
compare their machines to is the 
IBM 4300 series . A look at how, in 
general according to IRD , suppli­
ers perceive the price/performance 
of the superminis vis-a-vis the 4300 
series machines can be seen in Fig­
ure 3. 

While this report is far from an 
exhaustive survey of the minicom­
puter industry it attempts to high­
light the top-of-the-line supermini 
machines that are invading the 
mainframe computer turf. D 
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MULTIBUS* 
MEMORIES 

NON-VOIATILE CMOS RAM 
MM-8086C 

• 32 or 64 Kbytes Static 
• Compatible with 8 or 

16-blt processors 
• 220 nsec Access llme and Cycle llme 
•On-Board Real Time Calendar/Clock 
•Module Selection on lOOO(hex) 

64Kbytes 
S1275 each 
UnltOty. 

boundaries In the 16 Mbyte Address Field (Switch-Selectable) 
• Redundant Batteries for Higher Rellablllty 
•Data Retention: 3 Months with Rechargeable Batteries 

2 Years with Non-Rechargeable Batteries 

NON-VOIATILE CORE MEMORY 
MM-8086 - MM-8086/16 

• MM-8086: 32 Kbytes 
• MM-8086/16: 16 Kbytes 
• Compatible with 8 or 

16-Blt Processors 
•AC/DC Power Monitor 

for Data Protection 
• Write Protect Control in 4 Kbytes 
• 1 Megabyte Addressing 

DYNAMIC RAM 

• 64 Kbytes to 512 Kbytes 
• Compatible with 8 or 

16-Blt Processors 
• 400 nsec Cycle Time, 

250 nsec Access Time 

MM-80860 

• Even Parity with Output Selectable 
to any of the Bus Interrupts 

•Module Selection on lOOO(hex) 
Boundaries In the 16 Mbyte Address Field 

*Multibus Is a trademark 
of Intel Corp. 

Temperature Cycled and Burned-In during Memory Diagnostic 

ONE YEAR WARRANTY ON PARTS AND LABOR 

~~o - -rm
1 

emery 
nc 

9436 Irondale Ave. 
Chatsworth, California 91311 
Telephone: (213) 998-0070 

Write 30 on Reader Inquiry Card 
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COMPUTERS /SYSTEMS 

Designers' Guide To The Multibus 

by Paul Snigier, Contributing Ed. 

Today's economic climate may dic­
tate the choice of bus to the OEM 
designer. Many useful applications 
requiring dedicated controllers arc 
suited to the STD bus and its com­
patible products. since they are po­
sitioned below the Multibus in 
price. However. those applications 
that require an upward growth 
path may do better with the Multi­
bus than with the STD bus. Many 
low-end industrial applications will 
still use the more costly Multibus. 
with the designers leaving much of 
the board capabilities unused . 

Low-end applications require the 
flexibility and bit capabilities of the 
Multibus. in areas such as multi­
processing. The Multibus is known 
to support multiple single board 
computers. letting one of these 
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SBCs handle bus control and arbi­
tration, which certainly is not pos­
sible with the STD bus. 

Recession Boosts Bus 
In these recessionary times, with 
products tied up in inventory con­
sidered to be a liability to a firm's 

By providing sys­
tem flexibility, the 
Multibus is assured 
of success in an un­
stable market envi­
ronment. 

cash flow , the Multibus has an ad­
vantage: a smaller card inventory is 
possible, tying up less capital. The 
argument that certain features will 
go unused - an argument aimed at 
the Multibus by the S-100 and STD 
compatible makers - though accu- ,. 
rate , does not tell the entire story. 
A perfect fit may even be detri­
mental in today's bad times, with 
many OEM vendors either laying 
off some of their design work­
forces, cutting back on inventory 
even more, and cutting capital ex­
penditures for design tools and de­
velopment aids. Although many 
functions and board sections may 
go unused, the boards are more 
universal, and make designing in 
easier. 

STD makers seem somewhat 
chagrined by the turn of events. 
Some predict that when the upturn 
occurs, the Multibus flexibility and 
overkill will once again become a 
greater liability. 

Despite the criticisms, leveled by 
the STD bus makers against the 
Multibus and its compatible boards 
and cards , the trend in the Multi­
bus cards is toward enhancement 
of exisiting features, as well as new 
ones . This trend can be seen in the 
MLZ-91A micro from Heurikon, a 
Z80A-based single board computer 
that has a broad list of significant 
features that include 64KB of 
RAM on-card, a direct memory ac­
cess controller, and double-density 
floppy disk drive controller. It also 
has interfaces for hard disk drive, 
streamer tape backup. GPIB, RS-
2320422/423, as well as memory 
and 1/0 mapping and a lot more 
on-card functions. Then there 's the 
iSBC 88/40 measurement and con­
trol micro (that is 8088-based) with 
its 5-MHz CPU rate. The 88/40 has 
32 single-ended analog input chan­
nels, 16 differential channels par­
ticularly suited to ultra-noisy ana­
log lines. as well as an on-card 
DAC and optional analog output. 
Three connectors permit analog. 
digital and even other 1/0 expan-

Digital Design• October 1982 



·Multibus is a trademark of Intel Corp. 



Multibus 

Figure I: Priori1y in and ou1 lines are 
used for delermining priorily resolwion 
and are connecled in 1his daisychained 
fashion. Ml. masler /, is 1he highesl 
priori1y 111odule; M3. 1he lowesl. Bolh 
signals are lristate with a 5 111A 111i11i­
mum driver rnrrenl and - 2 and - I. 6 
111A maximum receiver curre/11, respec­
tively (in L 10 R sequence above) 

sion. The board concurrently pro­
cesses and updates 16 control loops 
in under 200 ms. 

Expansion modules for Multibus 
board-level computers are exten­
sive. Just a few functions include: 
speech synthesis, disk controllers, 
ana log inputs and outputs, analog 
1/0 expansion, floating point math 
processors , Centronics parallel 
printer interface , parallel l/O ex­
pansion. prototyping expansion 
modules , GPIB controllers. cas­
sette and cartridge interface . VDT 
interface (both alphanumeric and 
graphics), OMA channel interface. 
static and dynamic memory expan­
sion. real time clock. and ancilliary 
Multibus compatible product'>. 
such as backplanes . cwd •:ages. and 
extender cards. Multihu:.; has over 
50 compatible sources ot system 
modules . It was first on the market 
with a workable and fully docu­
mented interconnect system. and it 
supports both 8- and 16-bit µPs, 
and did so from the start, not 
through modifications as with other 
buses. 

Familiarity may breed contempt. 
but for the Multibus this hasn ' t 
been true, since OEM system de­
signers prefer to remain with prov­
en systems. cards. products and the 
like. This is particularly true in re­
cessionary times. so experimenta­
tion or buying of new bus cards or 
products is less likel y to occur. Un­
der economic pressures to survive. 
OEM designers and marketers are 
unlikely in this time to go with 
something unproven: they become 
very .. design conservative.·· 
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Technical Details 
Let us look at some of the techni­
cal aspects of the Multibus. This 
bus quickly interconnects SBCs, 
digital 1/0 boards , memory boards , 
and peripheral controllers and oth­
er devices. It was originally devel­
oped, designed and specified by In­
tel , and subsequently became an 
industry-wide de facto and new 
IEEE standard. In the construction 
of a system, the designer selects 
the proper mix of components to 
satisfy application requirements. 
Power supplies, card cages , extend­
er cards and the like are offered by 
Intel and many other firms. 

Multibus has five signal categor­
ies - a 22-line address bus , 16-line 
bidirectional data bus, 8-multilevel 
interrupt lines , power distribution 
lines and control and timing lines. 
The address and data bus are tris­
tate , but interrupt lines are open 
collector. The signal category 
breakdowns, represented in a func­
tional breakdown in Table 1, illus­
trate the very direct nature. of the 
Multibus pin assignments for these 
categories. 

Bus modules are either masters 
or slaves, and operate as either. A 
master module transmits com-

mands and designates addresses on 
the bus . It controls the bus. This is 
distinct from the slave, which can­
not control the bus. To avoid con­
flict, built in arbitration handles re­
quests from multiple masters on a 
priority basis . Data transfer speed 
is not bus clock synchronous, so 
higher rates are possible. The con­
trolling factors, however, are the 
master and slave data rates. A slow 
master can just as easily gain bus 
access as a faster one. Once it does 
gain bus control, either multiple­
or single-word transfers are permit­
ted. As listed in Table 1, Multibus 
signals are assigned to pins in the 
Pl primary connector or P2 secon­
dary connector. The Pl signals in­
clude data, address control. inter­
rupt and power lines . P2 signals in 
the auxilliary connectors are op­
tional and used for battery backup, 
mostly for memory data protec­
tion. Most bus signals use negative 
logic (TRUE when LOW), thus 
decreasing the chance of an incor­
rect instruction, as bipolar devices 
produce HIGH outputs when un­
driven. As a consequence, when 
one bus maste r takes control from 
another, invalid TRUE outputs are 
not issued . 

--------12.00 t 0.005 ________ .,. 0.25 0 .25 ~ ~ 
0.25 x 45 11 .500 t1TI 
2PLACES ~-----------------~ 

~~~: l.Lw --

0.06R 
TYP 

COMPONENT SIDE 

NOTE 1 

NOTE 2 

----- ·--·--·--·-

~ ~ ([ 

Jr 
0 550 '0 0.015 + 0 005 x 45 

. . ~ 2 PLACES 
CHAMFER ALL 
CONNECTOR EDGES 
0.040 x 45-

Figure 2: Multibus 111echa11ical board dimensions. 12" b1· 6 . .:/5" by 0.062". are larger 
than the 5-100- 10" bv 5.125". The edge connector (bo ttom ) side is asr111111etrical. 
11•ith th e 2 x 43 edge co1111ector (0.156" spacing) at lefi and the auxilliary 2 x 30 
connector (0. /" spacing) at right. These connectors are (/\ 'ailable ji·o111 111a11y .firms. 
such as Tl . A111p. and Viking. Other 111echa11ical specs include: 0.6" board spacing. 
0.435" co111po11e111 height, 0.050" clearance 011 conductor near edges. Ejectors are 1101 
shown. but 111ay be Sea11be-1vpe 5203s. 

Digital Design • October 1982 

r 



Get a jump on your competition. 
Use the Multibus* Leader! 

In this fast paced business you want to 
buy controllers that you can count on. 
Systech offers peripheral controllers to 
interface your streaming tape drives, 
line printers, and terminals to the 
Multibus. All with state of the art 
performance and reliability. 

For streaming tape drives Systech offers 
the STC-4400. A high speed OMA 
controller to support Cipher, Archive, or 
DEi. Y. " tape transports on the Multibus. 

Our dual line printer controller, the 
MLP-2000, will support two Centronics 
or Dataproducts compatible printers in 
a high speed OMA environment. The 
controller offers a on-board long lines 
option and full self test of both printers. 

For your terminal or network 
communication needs: Enter the 
MTl-800/1600. Designed to support up 
to 16 terminals in either asynchronous 
or synchronous operation, all in one 

Multibus slot. It features a separate 1/0 
access panel, high speed DMA 
operation, 16K bytes of buffer space, 
RS-232( o r current loop .operation, and 
full self testing capabilities. The 
MTl-800/1600 is avai lab le in either 8 
or 16 channel versions and is field 
upgradable to the full 16 channels. The 
MTl-800/1600 offers the latest in 
intelligent communication control. 

The Best in Multibus controllers from 
the Multibus leader. 

[ST] syst:ech .. 
The Multibus Leader 

7630 Miramar Road, San Diego, CA 92126 • (714) 695-3420, • TWX 310-499-0507 "SYSTC' • lntnl. ITI 499-0507 "SYSTC" 
•Multibus is a trademark of INrEL 
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University Microfilms 
International 

Please send additional information 
for 

Name 

Institut ion 

Street 

City 

State Zip 

300 North Zeeb Road 30-32 Mortimer Street 
Dept. PR . Dept. P.R. 
Ann Arbor. Mi. 48106 London WIN 7RA 
U.S.A. England 
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Product Index 

To help you find the products you need, we've compiled a subject index 
of the ads and new products that appear in this issue. Organized by 
general product area, the listings include the name of the manufacturer, 
the page on which the product appears and a write number for additional 
information on that product. Bold type indicates advertised products. 

Page V\lri te Page Write 
# # # # 

Add-In/Add-On Memory Hard Copy 
Imperial Technology 85 45 Anadex 1 15 
lnterphase 75 26 General Electric 33 22 
Micro Memory Inc. 51 30 Electronic Processors Inc. 27 6 
Pion 85 159 He con 43 43 

Memodyne 86 31 
Printer Products 83 38 

Communications 
Proteon Associates 73 23 Mass Memory Thomas Engineering 26 39 
Paradyne Corp. 84 160 ADE Corp. 89 34 

Cipher Data 7 7 
Chrislin Industries 87 36 

Components, Hardware, Comarck Corp. 22 53 
Computer Memories 16 18 

Packaging DataMemory Corp. 39 35 

Clifton Precision 83 41 Evotek 23 20 

Electronic Solutions 53 16 Exatron 43 42 

63 28 Irwin Olivetti 38 14 

LaVezzi Machine Works 84 33 Moya Corp. 18 49 

MOB 4 3 Nissei Sangyo America 77 10 

UMC Electronics 82 47 Xylogics 15 12 
ALGO 85 169 
Tandon 84 162 

Computer 1/0 Power Supplies, UPS, 
Comark Corp. 18 52 
Applied Micro Technology 86 177 Line Conditioners 
Data Translation 87 179 Panel Components Corp. 80 51 
Datel-lntersil 87 180 Xentek 10 40 
Micro/Sys 87 183 

Computers/Systems Semiconductors, ICs, µPs 
John Bell Engineering Inc. 22 54 

Universal Semiconductors 11 8 

Distributed Computer 
Systems 85 44 

Gen star 6 4 Test, Instrumentation, 
Numerix 13 50 Development Bolt Beranek and Newman 83 140 
Digidyne 83 143 Connecticut 
Manufacturing and Microcomputer Inc. 80 55 

Consulting Services 82 150 Kamin 26 37 
Sky Computers 86 187 Wilson Laboratories 29 5 
VIA Systems 82 146 Racal-Dana Instruments 84 161 

Controllers, Interfaces Video Display/ 
Image Processing Ko nan 8 13 

National Instruments 14 21 Andromeda 81 24 
New Media Graphics 18 48 Audiotronics 19 25 
Plessey Peripherai Gould DeAnza C4 2 

Systems C2 9 Len co 76 29 
Systech 55 27 Modgraph 9 19 
Western Peripherals C3 1 Spatial Data 79 32 
Ziatech Corp. 82 46 Televideo 2,3 17 
Alloy Engineering 86 175 Anderson Jacobson 85 154 

This index is provided as an additional service. The publisher assumes no liability for 
errors or omissions. 
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Multibus 

Multibus Board for Numerical Control 
The industrial marketplace is now under heavy fire from 
both the semiconductor and computer industries. Virtually 
every day, a new device, board level product or system is 
announced specifically targeted towards the automated 
factory, robotics or process control areas. As more empha­
sis is placed on these applications, the designer will see a 
plethora of Multibus boards specifically dedicated to inter­
facing existing computer systems with the outside world. 

One company that is already making inroads is Toko 
America, Skokie, IL. Its product, the NCB 102, is a numeri­
cal control board based around a Z80A, and KM3701 I 
3702, two chips designed at Toko Semiconductor in Japan. 
Tukihiro Asami, Senior Design Engir1eer, Toko Japan, and 
Douglas Yumoto, Products Engineer in Skokie, shared 
with us some design philosophy behind the board, togeth­
er with some applications. 

Looking at the design example in Figure 1 is perhaps 
the best way to gain insight into the function of the board. 
The NCB 102 receives data from a host computer via the 

Operation 
~ Panel 

Display i.... 

Multibus and produces drive signals for servo and step­
ping motors. A closer look shows an on-board Z80 that 
processes ASCII code from the host computer and con­
verts ii to a 24-bit number that the KM3701 uses to pro­
duce an interpolation pulse form. 

For precise motor control , the KM3702 compares the in­
terpolation pulse with the feedback pulse from a shaft en­
coder on the motor. 

Although the KM3701 communicates with the Z80 
through an 8-bit data bus, the internal operation is done in 
a 24-bit parallel mode, because 8- or 16-bit arithmetic op­
erations were not enough to provide precise tooling. 

One interface to the NCB102 is for the Multibus; another 
allows communication with an additional module. The 
combination of the control module and the additional mod­
ule allows four axis positioning, three axis linear interpola­
tion, two axis circular interpolation and helical interpolation 
to be performed. 

Encoder 

Host 
Computer 

External r-t-- and 
Storage 1/0 

Control 
< > 

Multibus 

Numerical 
Control and 

Robotics 
Module 

NCB-102 

Printer !""' 

Feedback Pulse (Y) 

Feedback Pulse (X) 

Figure I : The NCB 102 numercial control and robotics module shown in 11 typical application . 

As for primary signal lines, the 
initialization signal is the reset in­
struction. Obviously, it is used pri­
marily in startups, but can be used 
otherwise. Just as in most other 
single board computers and sys­
tems. pushing a button initiates ini­
tialization ,but is a lso hardwired in . 
A manual reset, obviously. is only 
one use. 

The address bus has 20 lines. If 
using an 8-bit µP,the OEM would 
use 16; since the Multibus also han­
dles 16-bit µPs, in this case all 20 
address lines are used for referenc­
ing memory . Also, 12 lines are 
used for 1/0 port designation. In­
hibit lines permit both RAM and 
ROM to be assigned identical 
memory addresses. The inhibit 

RAM signal inhibits response and 
vice versa. These two signals per­
mit the sharing of memory, to also 
allow for an auxilliary ROM at the 
same addresses as the primary 
ROM , or to permit memory 
mapped I/O ports to override 
ROM. 
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CPU and memory or I/O port trav-
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Multibus 

Figure 3: Designed for high speeds and 
low crosstalk, Multibus backplane card 
frame boards, such as this Hybricon 
80!0, are widely available. Wire wrap 
boards permit high density, using TTL , 
ECL, analog. 

el over the bidirectional data lines, 
or permit memory-mapped 1/0 
ports to override ROM. The 8-bit 
µPs use only the eight LSBs. When 
the upper eight MSBs of the data 
bus are used, the byte high enable 
signal is TRUE. 

For priority resolution, 7 bus 
lines are used. The negative edge 
of the clock synchronizes bus arbi­
tration, priority resolution circuits. 

Constant Clock 

The constant clock period is for 
general-purpose devices or mod­
ules. The priority in and out lines, 
used for priority resolution , are 
daisychained. In this daisychain , 
priority of a given master is given 
by physical card location. When 
the given master obtains bus con­
trol , it uses a " busy" signal to indi­
cate the bus is in use. However , if 
the bus is not busy , a module re­
questing control uses the " bus re­
quest" signal to indicate this . On 
the other hand , if a master has con­
trol , and another attempts to gain 
control , it can indicate this through 
the "common request" signal to 
the controlling bus. The bus con­
trol group does, among other 
things, coordi na te information 
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transfer. Two sets of R/W signals 
exist - one for memory operations 
and the other for 1/0 devices. The 
me mor y " memory read" and 
" memory write" signals are used in 
conjunction with strobing memory. 
The " memory read" places the ad­
dress of the memory location to be 
read on the address bus. The 
" memory write" sigpal places the 
memory location to be written to 
on the address bus. The 1/0 " read 
command" places the address of an 
input port to be read on the ad­
dress bus, while the "1/0 write" 
command places the address of an 
output port being written on the 
address bus. When completing the 
read or write operation , it sends a 
transfe r ack nowl edge ment. The 
slave makes interrupt requests by 
using the multilevel lines; these are 
granted by the CPU sending the 
" interrupt acknowledge" signal , 
which requests transfer of interrupt 
information. 

The power supply lines, pins 75-
86, carry voltage to all modules. 

{Component Side) 

Pon Mnemonic Description 

1 GND Signal GNO 
3 '5 +s voe 

Power 5 + 5 + s voe 
Supp hes 7 + 12 + 12 voe 

9 - 5 - 5 voe 
11 GND Signal GND 

13 OCLKI Bus Clock 
15 BPANI Bus Priority In 
17 BUSY1 Bus Busy 

Each board must provide bulk de­
coupling capacitors on-board to 
prevent power bus current surges. 
It is recommended that high-fre­
quency decoupling also be used . 
Typically, values used are 22 µF 
for + 5V and + 12V pins, and 10 
µF for - 5V and - 12V pins. The 
other pin designations for the pow­
er supply group are straightfor­
ward , as determined from Table 1. 

As for optional signal lines,the 
P2 signals are not bussed to the 
backplane . Thus , a separate con­
nector is required for each board 
using these signals. Let us look at 
some of these lines. The AC low 
power fail interrupt signifies that 
the AC input voltage is too low, 
warning of a power supply failure. 
Norm a lly , this s ignal beco me s 
TRUE 3 ms before the DC power 
will fall below acceptable levels. 
This signal is disabled when the 
power rises again to 95 % or more 
of rated voltage. An external pow­
er source, such as battery back-up , 
provides voltage to interrupt the 

(C1rcu1t Side) 

Pin Mnemonic Descnpton 

2 GND Signal GND 
4 + 5 +- SVDC 
s + 5 . svoc 
s + 12 -+ 12VDC 

10 5 5VDe 
12 GND Signal GND 

14 INIT lnit1ahze 

1S BPAO Bus Pnonty Out 
1S BAEO Bus Request 

19 MA De Memory Read Command 20 MWTe Memory Write Command 
21 IOAe I 0 Read Command 22 IOWe I 0 Wnte Command 

Bus 23 XACKI XFEA Acknowledge 24 lNH1 lnh1b1t 1 Disable RAM 
Controls 25 AACKI Advance Acknowledge 2S INH2 lnh1b1t 2 Disable ROM 

27 Reserved 28 Reserved 
29 Reserved 30 Reserved 
31 eeLKJ Constant Clk 32 Reserved 
33 Reserved 34 Reserved 

35 INTS 3S INT7 
37 INT4 38 INT5 

Interrupts 39 INT21 Parallel Interrupt Requests 40 INT3 Parallel Interrupt Requests 
41 INTO 42 INT1 

43 ADAE 44 ADAF 
45 ADAe 4S ADAD 
47 ADAAI 4S ADAS 

Address 49 ADASI Address Bus 50 ADA9 Address Bus 
51 ADAS/ 52 ADA7 
53 ADA4 54 ADAS 
55 ADA2 5S ADA3 
57 ADAOI 58 ADA1 

59 DATE 60 DATF 
S1 DATe; S2 DATO 
63 DATA! 64 DATB 
S5 OATS 66 DAT9 

Data 67 OATS/ Data Bus 68 DAT7 Data Bus 
S9 OAT41 70 DAT5 
71 DAT2/ 72 DAT3 
73 DATO/ 74 DAT1 

75 GND Signal GND 7S GND Signal GNO 
77 - 10 10VDe 7S 10 10 voe 

Power 79 - 12 12VDe so 12 12 voe 
Supplies S1 + 5 + SVDC S2 • 5 1 s voe 

83 + 5 + s voe S4 • 5 . s voe 
85 GND Stgnal GND SS GND Signal GND 

Table I : Multibus groupings and pin assignments. 
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More Room ... 
More Multibus Cages. 

ONLY FROM ELECTRONIC SOLUTIONS! 

More Room 
You get more room for extra cards 

without increasing overall size, because 
our design gives you greater inside 
dimensions. 

26/ 1 Multi-Cage• 
No. of 
slots/ cages 

Intel 
No. of 

O - 4/ 1 8/ 2 12/ 3 16/ 4 20/ 5 slots/ cages 

3.34 6.68 10.02 13.36 16.7 
Cage Length in Inches 

More Reliability 
All cages are constructed of sturdy. 

durable anodized aluminum with a 
single mother board backplane . . . a 
concept that increases reliability and 
minimizes interconnections. 

Rack Mounting 
Too! 

More Models 
We have more models than all our 

competitors combined. Choose a cage 
with 3. 4. 5. 6. 7. 8. 9. 12. 14. 15. 16, 20. 
24 or 26 slots for the right solution to 
your problem. We have models with 
either 0.6" or 0.75" card centers and can 
even accommodate wtrewrap cards . 

Intel or--------
4 8 12 16 20 

slot slot slot slot slot 

Multi-Cage Wlrcwrap/iSBX Capacities 

All models are electrically and 
dimensionally interchangeable with 
Intel's iSBC-80® Cages. 

More Warranty 
A three year warranty is your 

assurance of quality. 

More Information? 
Call our toll free number 

(800) 854-7086 

Electronic Solutions 
5780 Chesapeake Ct ., San Diego , CA 92123 

(714) 292-0242 
Telex II (TWX): 910-335-1169 

Note, Multi-Cage is a registered trademark of Electronic Solutions 
Multibus, Intel and iSBC-80 are trademarks of Intel. 

® 

Write 28 on Reader Inquiry Card 



Multibus 

Graphics Board Gets Intelligent 
Of the many Multibus compatible graphics boards on show 
at this year's Siggraph, the one that drew the greatest 
amount of interest was the system from Matrox Electronic 
Systems in Canada. 

The system consists of two boards; VGM-1000 (Virtual 
Graphics Machine) and RMB-1000 (Refresh Memory 
Board). The VGM-1000 generates all of the video timing 
signals and provides local intelligence with an on-board 
graphics interpreter executed by an 8088 CPU. The RMB-
1000 contains 512 Kbytes of high speed RAM for four bit 
plane storage. The memory is organized as 1024 x 1024 
x 4 pixels. The system has also been designed to accom­
modate 256K RAMs. When these parts become available 
a single RMB-1000 memory board can hold 2 Mbytes of 
RAM organized as 2048 x 2048 x 4 pixels. 

The VGM-1000 and the RMB-1000 boards are connect­
ed via three 50 pin ribbon cables at the top of each board 
(Metabus). Both boards require only + 5V power from the 
Multibus. The VGM-1000 board appears to the system bus 
as an 8088 master CPU with full bus arbitration logic. 

The user can configure the RMB-1000 memory board 
for a variety of different display formats and memory con­
figurations through a combination of software program­
ming, jumper changes, and crystal clock changes. 

A minimal configuration consists of two boards; one 
VGM-1000 and one RMB-1000. This system can be struc­
tured for any display format within 1 Mega pixels, with 
each pixel being 4 bits deep. Examples are 1024 x 1024, 
1024 x 768, 640 x 480, 800 x 600 landscape and por­
trait displays. 

For displays requiring more bits per pixel (up to 16 bits 
per pixel) or more resolution (up to 2K x 2K) additional 
RMB-1000 memory boards can be used. A maximum of 
four RMB-1000s can be "stacked" together with one VGM-
1000. For example, a display of 1600 x 1200 x 4 requires 
two RMB memory boards configured tor serial operation. 
A display of 1024 x 768 x 16 requires tour RMBs confi­
gured to operate in parallel. 

Virtual Graphics Machine 

The GXB-1000 design incorporates the concept of pipe­
lined distributed processors. The four GXB-1000 proces­
sors represent the lowest level of the pipeline (as tar as 
the actual picture generation is concerned). The higher 
level CPU (on-bus or off-bus via a data link) loads a dis-

Graphocs 
Dos play 

Files 
!RAM) 

Multibus 

Graph•cs 
CPU 

iGXB·IOOO) 

Figure I : Display file/Graphics CPU architecture. 

CRT 
Oosplay 

play file containing the picture description (data and 
instructions) into off-board RAM memory on the Multibus 
(there can be multiple display files in the off-board RAM). 
The display file can be up to 16 million bytes long. Multiple 
display files can also exist anywhere in the 24-bit Multibus 
address space. 

The user can think of the GXB-1000 board set as a 
graphics processor which executes its own instruction set. 
The internal CPU together with local resources (ROM, 
RAM, graphics processor, VIP, PIP, refresh memory, etc.) 
can be thought of as a single graphics CPU with micro­
code stored in on-board ROM. A particular graphics in­
struction is performed by executing microcode (actually 
8088 machine language). 

The starting address of the display file to be executed 
(VGM program) is loaded by an external host via the VGM 
1/0 port, in 3 byte transfers (the 1/0 port address is user 
selectable) . The host then issues a RUN DISPLAY FILE 
command after which the VGM fetches the first byte of in­
struction from the starting address. 

The local CPU executes instructions using on-board re­
sources ; vector generator, VIP, and PIP The instruction 
execution time varies from slow (milliseconds) for long 
vectors, clear screen, area fills, etc. to very fast (nano­
seconds) for control instructions. During execution the 
Multibus is not used, thereby treeing it for higher level 
CPU communications. After execution of the complete dis­
play file, the local CPU (8088) sends an interrupt signal to 
the host, notifying it that the display file has been finished. 

CPU with a "power fa il interrupt " 
signal to indicate power failure. 
T he " power fa il interrupt " inter­
rupts the CPU, with the " power 
fail sense" indicating that power 
has failed . T he " power fa il sense" 
remains T R UE until reset by 
" power fail reset. " 

latch enable", is available for 8085 
or 8086 micros . From either of 
these micros, i t is used as an auxil­
liary latch. This signal produces a 
LOW on the halt line when the 
CPU halts. A "wait state" signal 
indicates the master processor is in 
the wait state. In "auxilliary reset " 
a reset signal initiates the power-up 
sequence. /\s for data transfer , 
reading and writing is limited to a 
maximum rate, but is typica lly low­
er to allow for bus arbitration and 

memory access time. D epending 
upon whether a memory device or 
input device is supplying the data, 
either the "I/O read command" or 
" memory read" line is se lected . 
The address must stablize for 50 ns 
before either command goes LOW. 
The slave then replies by placing 
data on the bus and pulls the ac­
knowledged signal LOW. 

If " memory protect " is LOW , 
memory contents cannot be al­
tered . T his prevents memory oper­
ation when power is uncertain . A n 
auxilliary power latch , "address 
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The rate timing resembles read 
timing in a number of ways. Data 
is applied to the bus simultaneously 
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Figure 2: I K x I K color graphics terminal implementation. 

Alternately, multiple display files can be linked so that at 
the completion of one file the on-board 8088 will jump to 
the beginning of the next file. Nesting of display files is 
also supported. 

The same byte (fetched from off-board RAM) can be in­
terpreted by the 8088 as either 8088 instruction opcode or 
as graphics instruction opcode. The mode is determined 
by executing the instructions "Switch to Graphics Mode" or 
"Switch to 8088 Mode:· This feature enables the program­
mer to combine the full 8088 instruction set (at full speed) 
with Matrox graphics instructions, in the same or different 
files. 

By writing the terminal's high level graphics software in a 
high level language (C, Fortan, Pascal), executed by the 
in-bus user CPU, any graphics terminal can be designed 
(Matrox offers both 8086/87 or 68000 based Multibus CPU 
cards as in-bus host processors). The Matrox graphics 
commands are treated as user macrocommands and are 
defined as such to the user's high level language assem­
bler. The programmer does not have to be concerned with 
the display hardware, and can therefore write high level 

terminal programs on the CPU of his choice to generate 
display files . These display files are in turn executed by 
the Virtual Graphics Machine in a pipelined fashion, pro­
viding the high throughput required for interactive 
graphics. 

This approach significantly simplifies the design of a 
graphics terminal and enables the user to construct a cus­
tom terminal or emulate and upgrade any existing terminal 
in the shortest possible time. All of the existing user appli­
cation software and hardware can be used without any 
change. 

As an example of this philosophy, Matrox has developed 
a Tektronix 4113 emulator software package in "C" which 
runs on the Matrox MBC-86/12 (8086/87) Multibus CPU 
board. The package uses a real-time kernel, written in "C," 
which supports multitasking. 

The software is available in "C" source code for the user 
wanting to add special functions. 

Jerry Sullivan, Marketing Manager, told Digital Design 
to expect a terminal based around the board set around 
the end of the year. 

with the address . After the data is 
sampled , the slave signals over the 
bus with " transfer acknowledge." 

INTO-IND (inv), pins 35-42, are 
the paralle l inte rrupt requests. The 
interrupt lines permit a slave to in­
terrupt a processor. Two interrupt­
ing schemes exist. Bus vectored in­
terrupts transfer the vecto r address 
ove r the Multibus address lines to 
the slave with the master using the 
" interrupt acknowledge" instruc­
tion for synchronization. The alte r-

nate vectored inte rrupt requires 
the interrupt cont ro ller with the 
master module to ge nerate the vec­
tor address transfe r to the proces­
sor over the local bus, so that no 
address appears on the Multibus 
itself. 

As fo r electrical specifica tions, 
all drives on the bus must be in the 
levels of 2.0 to 5.25V fo r a HI G H , 
with O.OV to 0.45Y fo r a LOW . 
Receive rs accept a 2.0V to 5.5V 
range as HIGH and -0 .SV to 

0.8Y for LOW. Most bused signals 
are tristate. Power supply voltage 
tolerance is :±: 1 %, with ripple at o r 
beneath 25mY(p-p) . For obvious 
reasons, drivers and receivers are 
proximally close to their pin con­
nections. As fo r mechanical as­
pects, the motherboard supports 
the 86-pin receptacles that mate 
with the plug on each boa rd . The 
motherboard contains 86 pin con­
necto rs to mate with each individ­
ual board . D 

Digital Design • October 1982 65 



COMPONENTS 

Single-Chip FSK Modem 
Streamlines Modem Design 
By D.M. Taylor 

A new chip utilizing NMOS tech­
nology has transformed modems 
from black boxes or, at best, 
board-level products to a single­
chip, 28-pin DIP package. Contain­
ing on-chip analog-to-digital and 
digital-to-analog converters. the 
Am79IO FSK Modem utilizes digi­
tal signal processing so no external 
analog filtering is required. All 
told, the Am7910 emulates nine 
different modems by selecting the 
proper mode control pins. The new 
modem from AMD meets Bell 103, 
Bell 202, CCITT V.21, and CCITT 

David M. Taylor is with Advanced 
Micro Devices. 901 Thompson 
Place, Sunnyvale. CA 94086. 

Tip 00------1 Novation 
PLI 

This single-chip 
modem may be in­
terfaced to many 
µP-based systems. 

V.23 specifications. The 1200-baud 
Bell 202 and CCITT V .23 configu­
rations include a back channel for 
low-speed data transfer in the op­
posite direction of the main chan­
nel. The automatic answer process 
is assisted by outputting the period 
of silence and then the answer 
tone. Full analog and digital loop­
back modes are available for test­
ing purposes by enabling MC4. the 

loopback mode control pin. Stan­
dard modem handshake signals like 
data terminal ready (DTR), re­
quest to send (RTS). clear __!2_ send 
(CTS). and carrier detect (CD) are 
included. 

Three main blocks comprise the 
Am79 IO: the transmitter (modula­
tor), receiver (demodulator) , and 
interface control (handshake). The 
transmitter has a digital data input 
that converts (modulates) digital 
input data to an analog signal at 
the transmitted carrier (TC) out­
put. For 300-baud full-duplex and 
main-channel 1200-baud half-du­
plex operation the digital data is 
presented to the main transmitted 
data (TD) pin. For back-channel 
half-duplex operation, the back 
transmitted data (BTD) pin is used 
as the digital data input. Similarly, 
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And 

12V to 5V 
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Translators 
v~ 
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RLY =K:= H»------------1Ring 
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CCT -t>- t-------i RD 

~----0-H_c~ -<}-- Q J 1~---~ ~~~ I~ I~ I~ ffi ~ 
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Figure la: A1117910 i111erf"aced ll'ith No\'{/tion PU 
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the receiver demodulates the ana­
log signal present at the received 
carrier (RC) input into digital data 
at the received data outputs. 
Again , for 300-baud full-duplex 
and main channel 1200-baud half­
duplex operation , the received 
digital qata is ava ilable at the main 
received data (RD) output while 
1200-baud back-channel data is 
available at the back received data 
(BRO) pin. In the 1200-baud Bell 
202 and CCITI V.23 configura­
tions, the RTS line controls wheth­
er the Am7910 is transmitting or 
receiving on the main or back 
channel. When RTS is low , the 
transmitter is set to transmit on the 
main channel and the receiver is 
conqjtioned to receive on the back 
channel. When RTS is high , the 
modem will receive on the main 
channel and transmit on the back 
channel. 

The interface control controls 
the operation of the modem . The 

four mode control pins (MCO­
MC3) select which modem is to be 
implemented: Bell 103, Bell 202 , 
CCITT V.21 , or CCITI V.23. 
MC4 provides loopback capability 
for testing each modem. Asserting 
MC4 high sets both the transmitter 
and receiver filters to the same 
frequency band. This a llows loop­
ing back either the received data 
(RD) output to the transmitted 
data (TD) input (digital loopback) 
or the transmitted carrier (TC) out­
put to the received carrier (RC) in­
put (analog loopback). A full set of 
handshake signals are provided for 
main and back channel operation: 
request-to-send (RTS) , clear-to­
send (CTS) , and carrier detect 
(C D ). Data terminal ready 
(DTR) is a status signal from the 
data terminal to the modem signi­
fying that the data terminal is 
ready to transmit and/or receive 
data. A low on the RING input in­
forms the modem that there is an 

Single-Chip Modem 

incoming call that must be an­
swered. The Am7910 answer se­
quence consists of outputting a pe­
riod of silence and then an answer 
tone on the TC output. The period 
of silence is required by the phone 
company to a llow automatic billing 
machines to record the ca ll . The 
length of time for the silence and 
the answer tone intervals and the 
frequency of the answer tone are 
determined by the modem config­
uration selected on the mode con­
trol inputs. 

Coupling To The Line 
The only external device required 
to connect the Am7910 to the 
phone line is a data coupler. Either 
a direct connect data coupler or an 
acoustic coupler may be used. A 
direct connect data coupler (a lso 
known as a data access arrange­
ment or phone line interface) does 
not use the telephone handset but 
connects directly to the phone line , 
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Figure lb: AM7910 interfaced with Cermetek CH/ 810. 
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Figure 2: Am79/0 Data access arrangement. 

usually through a coupling trans­
former. An acoustic coupler, on 
the other hand, uses the telephone 
handset transmitter and receiver to 
send and receive signals. 

A data coupler can be designed 
by the user or one can be pur­
chased that has already been certi­
fied by the FCC. Recently there 
have been some module DAA de­
vices introduced . When a Novation 
Phone Interface (P/N 490278) is 
connected to the Am79 LO. the con­
figuration performs automatic call­
ing (pulse dialing under control of 
the host processor) or automatic 
answering for any modem configur­
ation (Figure la). The Novation 
PU can initiate disconnect upon 
loss of carrier by monitoring the 
Am7910 carrier detect (CD) lead. 
If a ringing signal is sensed by the 
PU on the Tip and Ring leads, the 
PU will connect the modem to the 
line, drop the ANS lead low to put 
the Am7910 in the answer mode. 
and start the answer sequence by 
dropping RNG low. A line busy 
circuit is included for making the 
line appear busy to remote ca llers 
during testing. The PU will be 
connected to the line. but the 
transmission path from the modem 
to the phone line is open. prohibit­
ing data transmission down the 
line. The system is genera ll y con­
trolled by a µP or other system 
controller. The Novation levels are 
+ 12V and OV. so the modem and 
the system controller logic levels 
must be buffered to the PU as 
shown. 
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The Cermetek CH 1810 DAA 
module and a system controller are 
also easily interfaced to the 
Am7910 (Figure lb). Note that no 
duplexor is required with the Cer­
metek DAA because one is con­
tained in the module. The input/ 
output logic levels are standard SY 
TTL levels . The CH1810 allows 
analog loopback by asserting 
ALEN low. This connects the 
TRXCAR input to the RCVCAR 
output, thus allowing the local ter­
minal to test the DAA . The off­
hook relay is controlled by the OH 
lead , and the status of the transmit 
path is indicated by CCT. 

The CH1810 does not contain as 
many "bells and whistles" as the 
Novation PU . For instance. the 
line busy circuit and the automatic 
disconnect options are not included 
in the CH 1810. While the Cerme­
tek DAA can detect ringing sig­
nals , it does not have the ability to 
put the Am7910 into the answer 
mode when an incoming call is de­
tected . The choice of a DAA mod­
ule will depend upon the user's sys­
tems requirements and desired 
options. 

If it is more economical to design 
your own DAA, a copy of Part 68 
of the FCC rules available from the 
Government Printing Office is a 
necessary reference. Part 68 out­
lines the electrical and mechanical 
specifications for any device con­
nected to the phone line . Part 68 
does not contain any technical en­
gineering information on how to 
design DAA's, but instead outlines 

TC 
A 
m 
7 

22K 9 
1 
0 

RC 

certain specifications that may not 
be violated by equipment connect­
ed to the telephone network. If a 
DAA has been certified by the 
FCC (like the Novation PU and 
Cermetek modules discussed pre­
viously), the modem connected to 
the DAA does not normally need 
to be approved by the FCC in 
addition. 

Figure 2 shows a simple DAA 
circuit for connecting the Am7910 
to the phone line. The major por­
tion of the phone line side of the 
DAA consists of a holding coil for 
the on-hook/off-hook status and a 
ring detector for automatic answer. 
The modem is inductively coupled 
to the phone line through the 
transformer. IClB provides 3dB of 
gain for the received signal and 
provides a minimum of 6dB of re­
jection from the transmit output to 
the receive input. The maximum 
permissive power that may be in­
put to the phone system is -9dBm. 
This ensures that a maximum sig­
nal level of -12dBm will be re­
ceived at the local office. Because 
the Am7910 transmitted carrier 
(TC) output signal level is OdBm 
into 600 ohms. IClA sets the prop­
er output level at -9dBm for input 
to the phone system. The lOµF. 
lOOV capacitor isolates the cou­
pling transformer from the nominal 
-48V DC voltage which exists be­
tween Tip and Ring. 

The on-hook/off-hook relay is 
controlled manually by the DAT Al 
TALK button on the telephone, or 
by the automatic calling and auto-
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Figure 3: Customising the Am7910 to user's requirements. 

matic answering circuitry associat­
ed with the modem. "On-hook" 
refers to the disconnected state; 
i.e., the phone is sitting on its cra­
dle. "OFF-hook" means the DAA 
is connected to the line. When the 
phone line is off-hook, a DC cur­
rent flows through the holding coil. 
By monitoring this holding current 
the phone company knows that 
somebody is connected to the line. 
The telephone company provides 
lightning protection for transients 
above about 1500V, but any pro­
tection below this must be pro­
vided by the user . The IN6048 is a 
transient suppression diode that 
turns into a low impedance device 
during a lightning hit. Because the 
circuitry in Figure 2 has not been 
submitted to the FCC, for approv­
al, it must be approved as outlined 
in Part 68 before being used. 

Discrete Options 
Discrete options may be included 
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to completely customize the 
Am7910 to the user's requirements 
(Figure 3). The automatic answer 
sequence may be utilized by incor­
porating a ring detection circuit; in 
this case it is also advantageous to 
have automatic disconnect circuitry 
to eliminate requiring a person to 
manually disconnect the line . For 
certain specific applications, the in­
ternal Am7910 handshake delays 
(CTS ON or OFF or CD ON or 
OFF) may need to be extended to 
meet the user 's system require­
ments. In certain applications the 
user may want to include the mo­
dem status signal data set ready 
(DSR). 

Figure 3 shows the discrete op­
tions which may be included to 
completely customize the Am7910 
to the user 's requirements. It needs 
to be emphasized that none of the 
circuitry shown in Figure 3 is re­
quired , but the circuits shown may 
be mixed and matched depending 
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or 

CD 

DIP 

555 

10µF

4 

upon the system requirements. The 
circuitry shown includes ringing de­
tection,~neration of data set 
ready (DSR), handshake delay ex­
tensions , and three disconnect op­
tions : loss of data terminal ready 
(DTR), loss of carrier detect 
(CD), and receive space. 

The ringing detection circuitry 
(Figure 3) expands the ring detec­
tor circuitry shown in a block in 
Figure 2. Part 68 of the FCC rules 
discusses the US ringing signal 
characteristics; they can vary from 
40V RMS to 150Y RMS around 
20Hz. When an AC signal greater 
than 7 .0 V exists between tip and 
ring, the LED in opto-isolator 
6N 139 wi II just turn on the photo­
t rans is tor.• Un I es s this signal 
reaches 40Y RMS and at least 
15 .3Hz, the integrator voltage at \{, 
will not drop enough to change the 
state of the comparator high. If a 
valid ringing signal toggles the out­
put of the comparator high , the 
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comparator will remain high until 
the end of the two second ringing 
interval. When the comparator 
output goes high , it will trigger the 
74221 monostable multivibrator 
which is timed for 138ms. This 
138ms delay is to ensure that at 
least 2 and 1/2 cycles (at 20Hz) of 
ringing signal is present before the 
7474 D flip-flop enables the off­
hook relay . If the ringing signal (or 
a spuriously detected signal) drops 
out before the 74221 times out, the 
D input to the flip-flop will be zero 
when the FF is clocked so the off­
hook relay will not be enabled. 
When the line is to be disconnect­
ed, a low pulse on the OFF clear 
line will open the relay . This low 
pulse can be generated by any of 
the three disconnect options shown 
in Figure 3. The D flip-flop Q out­
put drives the RING input , and the 
Am7910 responds by outputting 
l.3s of silence in US configurations 
(1.9 s in European configurations) 
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Figure 5: Am7910 FSK Modem. 
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Figure 4: Acoustic 
Coupling Circuit. 

and 1.9 s of answer tone (3.0 s in 
Europe). It does not matter that 
RING will remain low throughout 
the duration of the call because the 
modem will ignore RING once a 
call has been answered until DTR 
turns OFF and then ON again. At 
this point , call establishment has 
been completed and normal data 
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Loss of data terminal ready 
(DTR) is a standard means of initi­
ating disconnect from the line . If a 
data exchange is complete, the ter­
minals may exchange end-of-mes­
sage codes. At this time both ter­
minals may raise DTR to initiate 
disconnect. The loss of DTR dis-
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connect circuitry (Figure 3) initi­
ates disconnect if DTR is raised for 
a time :;:,:SOms. The comparator 
output trips high , which will gener­
ate one pulse from the 474221 
monostable multivibrator. 

The loss of carrier detect (CD) 
disconnect circuitry works exactly 
the same as the loss of DTR dis­
connect circuitry; the only differ­
ence is the loss of CD circuitry 
must have CD off (high) for 
:;:,:30ms (Figure 3) before discon­
nect is initiated. The loss of CD 
disconnect should only be used 
with 300-baud modems, because 
the CD pin for the 1200-baud con­
figurations is only low when receiv­
ing data ; hence , disconnect would 
be initiated 300ms after the remote 
modem ended its transmission. 
This feature is desirable in the 300-
baud cases, however. For example 
if one of the data terminals decides 
that transmission is complete, its 
terminal may raise DTR to discon­
nect it from the line. Then 300ms 
after the local disconnect, the re­
mote terminal would initiate loss of 
CD disconnect in response to the 
loss of carrier. 

The receive-space disconnect op-
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tion is available for both the 300-
baud or 1200-baud configurations. 
If a space or binary "O" is received 
for 2.0s, the 7493 ripple counter 
counts to 8, which triggers the 
74221 monostable multivibrator. 
The op-amp acts as an oscillator 

The disconnect op­
tion enables a ter­
minal that domi­
nates the "conver­
sation" to discon­
nect the other mo­
dem from the line 
by sending a stream 
of zeroes. 

enabled by RD LOW; as long as 
RD is LOW. the 7493 will count. If 
a " l" is received on the RD line 
before the two seconds are up, the 
7493 will be reset .before the count 
of 8 is reached and the oscillator 
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will stop. The next "O" received 
enables the oscillator and starts the 
7493 counting again. With this dis­
connect option, a terminal that 
dominates the "conversation" may 
disconnect the other modem from 
the line by sending a stream of ze­
ros. After sending zeros to discon­
nect the remote end, the local ter­
minal would disconnect itself from 
the line by initiating a loss of DTR 
disconnect. 

Data Set Ready is a status line 
from the modem to the data termi­
nal equipment in response to DTR 
LOW informing the DTE that the 
modem is ready for data transmis­
sion. DSR ON (low) indicates that 
the modem is in one of the follow­
ing modes: 
( 1) Connected to the line 
(2) Not in the TEST, TALK, or 
CALL modes. 
(3) Completed the answer tone or 
CALL sequence 

The Am7910 does not provide 
DSR; however, DSR can be easily 
implemented in hardware for any 
modem configuration when re­
quired (Figure 3). When the DAA 
connects the modem to the line in 
an auto answer configuration, the 
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Figure 7: Am7910 in an expanded 8085 system. 

555 is t~ed by the AND condi­
tion of DTR on, the detection of a 
va lid answer tone, and the off­
hook relay being enabled. The 555 
delays the triggering of the DSR 
flip-flop for 3.2s in the US or 4.9s 
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in Europe to allow completion of 
the auto-answer sequence. Note 
that if the TEST mode is enabled 
(MC4 = 1) , the DSR flip-flop will 
never be clocked (Q will remain 
high) . This allows the phone to 

auto-answer a call , but DSR will 
never be enabled. This is consistent 
with condition 2 above . 

The Am7910 handshake delays 
(RTS ON or OFF to CTS ON or 
OFF and receive carrier ON or 
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Talk about Reliability ••• 

~@ 
The Local Area Data Communications 

Network 
When it comes to reliability, proNET is 
ready for your most demanding tests. 
Exceptionally low error rate, even at full 
capacity, is insured with a well designed 
synchronous data modem. The kind 
you'd find in a satellite earth station. The 
proNET "Wire Center" automatically 
diagnoses and isolates defective nodes 
for fail-safe operation. It is also a handy 
maintenance tool because it provides 
rapid fault location, a function not inher­
ent in CSMNCD Bus systems. (How do 
you locate a short circuit on the bus in a 
40 story building?) 

But that's not all that makes proNET 
the Logical Alternative. It supports 
high-speed communications among sev­
eral hundred users per ring ... with or­
dered queuing even in a heavily loaded 
system. (Token passing guarantees 
access with a maximum limit on com­
munication delay.) And, proNET is com­
patible with virtually all communications 
media - twisted pair, twin-axial cable, 
microwave, and is particularly suitable 
for fiber optic links. 

Very little software is required to exe­
cute a communication transaction. 
Everything is handled easily by proNET 
hardware. The operations required to 
send and receive messages are similar to 
those required for writing to and reading 
from a disc via DMA. RSX llM, RT ll 
and VMS drivers are available now. 
Others will be available during 1982. The 

proNET system is already running on 
UNIX-based VAX " installations which 
provide Remote Log-In, File Transfer 
and Electronic Mail functions. 

The proNET system consists of a 
Control Board and a Host Specific 
Board, both installed in each host com­
puter. We're ready to let proNET's per­
formance answer ALL your questions -
on performance, reliability, and cost. 
Call us at: 

(617) 894-1980 

protfZo 

• Ring Network Architecture 

• Token Arbitration 

• Fully Decentralized Control 

• Full Duplex 
Direct Memory Access 

• 10 Mbit/Second Throughput 

• UNIBUS ·, Q-BUS and 
MULTIBUS" Models 

24 Crescent Street aSSOCiattZS, inc. Waltham, MA 02154 

RSX. UNIBUS and VAX are registered trademarks of Digital Equipment Corporat ion. 
MULT IBUS is a registered t rademark of INTEL Corp. 
UNIX is a trademark of Bell Laboratories. 

Write 23 on Reader Inquiry Card 



Single-Chip Modem 

OFF to CD ON or OFF) are fixed 
for the shortest delays allowable 
for switched network configura­
tions. These delays may not be 
long enough for certain applica­
tions, but they can easily be in­
creased if needed (Figure 3). The 
CTS or CD output from the 
Am7910 is connected to the 74221 
monostable multivibrators as 
shown. A LOW on CTS or CD will 
enable the lower MY. On the trail­
ing edge of the one-sh~ulse, the 
OFF will clock the CTS or CD 
LOW value present at the input to 
the output. The OFF output may 
then be used as the system CTS or 
CD signal. The length of the pulse 
may be programmed by the choice 
of the R and C values associated 
with the MY. By the same token, 
the rising edge of CTS or CD will 
generate a pulse from the upper 
MY; its pulse length should be pro­
grammed in the same way. As an 
example, if a l.Os total delay from 
RTS ON to CTS ON for the Y.21 
configuration is desired, the pulse 
length should be l.Os minus 400ms. 
(the internal Am7910 RTS ON to 
CTS ON delay) equals 600ms for 
the lower MY delay. A proper 
choice of the R and C values for 
the MY w_i!!_generate the required 
delay for CTS ON at the output of 
the OFF. 

If many of the analog functions 
shown in Figure 2 are desired, it 
would make more sense to use a 
µP or other system controller to 
generate the timing functions as 
opposed to using so much discrete 
hardware. However, if a single dis­
connect option is desired, for in­
stance, it would probably be more 
cost effective to use the discrete 
hardware implementation. 

Acoustic Coupler 
With an acoustic coupler circuit, 
the Am7910 transmitter output 
passes through a gain stage to set 
the proper level to the speaker 
(Figure 4). The speaker then drives 
the mouthpiece in the telephone 
handset. The telephone earpiece 
output drives the microphone. The 
amplifier stage then sets the proper 
signal level for the Am79l0 receive 
carrier input. Note that the tele­
phone earpiece and mouthpiece 
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are typically set in rubber cups to 
isolate the microphones and speak­
ers from room noise. (Reference 1 
provides additional information for 
designing acoustic coupling cir­
cuits. For instance, Reference 1 
has two figures which help charac­
terize the telephone handset speak­
er in the earpiece and the carbon 
microphone in the mouthpiece.) 

System Applications 
The Am7910 is used in standalone 
configurations simply by using stan­
dard RS-232-C line drivers and re­
ceivers to perform level translation 
between TTL and RS-232-C signal 

The 8501 can be 
used as an automat­
ic calling unit 
through either pulse 
or tone dialing. 

levels (Figure 5). The modem type 
is selected by the mode control 
switches MCO-MC3, and the loop­
back mode is selected by enabling 
MC4. If the data access arrange­
ment detects a ringing signal for 
automatic answer, the Am7910 
RING input can be strapped to the 
DAA's ringing signal. If ring detec­
tion is not desired, simply trying 
RING high will disable the auto­
answer sequence. 

When configured with an 8051 
single-chip µC, (Figure 6) the 
Am7910 takes advantage of the on­
chip UART aboard the 8051. Full 
duplex 300-baud operation is avail­
able by programming the UART in 
the 8051 for the proper baud rate . 
The 8051 can be used as an auto­
matic calling unit through either 
pulse or tone dialing. Pulse dialing 
is performed by pulsing the off­
hook (OH) lead of the DAA. Tone 
dialing can be performed by incor­
porating a tone dialer chip like the 
Mostek 5089. 

If tone dialing is desired, Pl .2 

would connect the MK5089 to the 
line by enabling its relay. (Specifi­
cations on pul e and tone dialing 
are given in References 2 and 3). If 
remote, or digital, loopback is de­
sired , the 8051 can enable MC4 to 
put the Am7910 in the loopback 
mode while connecting the re­
ceived data (RD) line to the trans­
mitted data (TD) line. When loop­
back is selected , the Am7910 sets 
the transmit and receive filters to 
the same frequency band so that ei­
ther the transmit carrier output can 
be directly connected to the receive 
carrier input (analog loopback) or 
the received data output can be di­
rectly connected to the transmit 
data input (digital loopback). The 
mode control pins are shown con­
nected for the Bell 103 configura­
tion, however, the CCITT Y.21 
configuration may be used in exact­
ly the same way by simply tying 
MC2 to +SY instead of ground. 

Normally both the transmit and 
receive side of the 8051 UART op­
erate at the same speed, so if a 
half-duplex 1200-baud configura­
tion is used with the 8051, some ex­
tra software would be required to 
"fool" one side of the 8051 UART 
into thinking that it is operating at 
1200BPS. For instance, in the Bell 
202 configuration, one side is trans­
mitting or receiving at 1200-baud 
while the other transmits or re­
ceives at 5 baud. Programming the 
8051 baud rate at 1200-baud would 
take care of the main channel, but 
the 8051 UART also tries to force 
the back channel to operate at 
1200-baud. To get around this 
problem, assume the Am7910 is re­
ceiving on the main channel at 
1200-baud. This also means the 
Am7910 is transmitting at 5 baud 
on the back channel. The modem 
receives 1200/5 = 240 bits for ev­
ery one that is transmitted. When a 
low-speed bit pattern is to be sent 
down the line , the 8051 should out­
put a new character for every 30 
bytes (240 bits) demodulated by 
the receiver. Thirty bytes can be 
detected by counting the receiver 
interrupt flag which is generated 
each time a full byte is received. 
By the same token, low speed data 
may be read by the 8051 by modi­
fying the software to account for 
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Now, the most talented Multibus specialists in the 
country bring you more Multibus options than ever 
before. And less. 

More technology with less risk. More function 

with less cost. And more support with less hassle. 
When you're ready to expand your Multibus 

capabilities, talk to us. We're the specialists who 
give you more. And less. 

Entire rigid disk controller family is software interchangeable. Automatic completion of simple multisector commands, automatic recovery from errors . bad track 
mapping , lull sector buffering , extensive diagnostic reporting . Variable burst OMA in 8or16 bit systems . Software drivers and disk subsystems also available. 

MULTIBUS · ~ 1s a registered trademark of Intel Corporation. 

~ !~Jo~n~fnHASE 
We stay ahead of our competition so you can stay ahead of yours. 

13667 Floyd Circle/Dallas . Texas 75243/(214)238-0971 

Write 26 on Reader Inquiry Card 
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CONVERT RGB to 
COMPOSITE VIDEO 

with LENCO's 
CCE-850 ENCODER. 

" 
li1 

' ........ " • r 

Now you can display compu­
ter colorgraphics on a stand­
ard NTSC color television 
monitor, or videotape the 
information for distribution. 

ffii~I 
l 

tUllff! II_~! l _~J I m 
Lenco's CCE-850 Color Encoder is specifically designed to 
encode most RGB colorgraphics displays to NTSC type 
video. 

This small, self-contained unit may be used in either 
tabletop or 19" rack mounted configuration, and includes 
a built-in color reference bar test pattern to ensure proper 
NTSC color monitor alignment. 

Check these outstanding features: 
• RGB To Composite Video • Auto Sync Detector 
• Detailed Enhancement • High Resolution 
• Color Test Patterns • Sell-Contained 

Call or write today for detailed specifications, application 
notes, and price. 

LENCO, INC., ELECTRONICS DIVISION 
300 N. Maryland St., Jackson MO 63755, (314) 243-3147 

Write 29 on Reader Inquiry Card 

Single-Chip Modem 

reading one bit for every 240 bits 
transmitted. 

Many of the analog circuit func­
tions (Figure 2) may be performed 
digitally by the 8051. For instance, 
two of the disconnect options dis­
cussed earlier may be implemented 
easi!Y_!Jy the 8051. By monitoring 
the CD or RD lines , the 8051 can 
initiate loss of carrier detect dis­
connect or receive-space discon­
nect by disabling the off-hook lead 
to the DAA relay . 

The Am7910 becomes a power­
ful addition when connected to any 
µP-based system (Figure 7). The 
8085-based system requires two 
UARTs for half-duplex operation 
although only one if required for 
full-duplex operation. The Am8253 
programmable interval timer gen­
erates the baud rate frequencies for 
the UARTs. The Am8156 RAM/ 
IO/timer chip controls the mode 
settings of the Am7910 and pro­
vides loopback control. When digi­
tal loopback is selected, the data 
received by the modem on the RD 
line is passed through the and-or 
circuitry back into the TD input for 
retransmission over the phone line. 
When analog loopback is selected, 
the 8085 can test the modem by 
sending out a digital data stream. 
The analog carrier output on the 
TC lead is looped back into the re­
ceived carrier input and demodu­
lated back into the original digital 
data stream at the RD output. The 
small parts count required enables 
the modem to be put on the same 
PC board as the other digital 
circuitry. 

References 
(1) "Acoustic and Inductive Cou­
pling for Data and Voice Transmis­
sion," October 1972, Bell System 
Technical Reference PUB 41803. 
(2) " Data Communications Using 
the Switched Telecommunications 
Network, " Revised May 1971, Bell 
System Technical Reference PUB 
41005. 
(3) " Data Couplers CBS and CBT 
for Automatic Terminals," May 
1974, Bell System Technical Refer­
ence PUB 41802. 
(4) Conversation with Edward 
DeWath , Standard Technologies 
Corporation , Berkeley, CA. D 
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Smaller. Faster. Shugart compatible. 
With a ne"" standard of reliability. 

Introducing a family of super thin, mini floppy disk 
drives that measures up to the most demanding OEM 
specifications . NSA's new FB500 Series offers 3 msec. 
track-to-track access at 96 TPI (5 msec. at 48 TPI). Their 
compact 41 x 146 x 202 mm size lets you install two in 
the space normally allotted for a single conventional 
drive. And their Shugart plug compatibility enables easy 
integration without hardware or software modifications. 

Manufactured by Tokyo Electric Company, Ltd., the 
drives are virtually maintenance-free . Offer fail~safe 
disk insertion. One-step ejection . Long-life ceramic 
heads. Advanced stepping motor design. Direct drive, 
brushless DC motors. 250-1,000 KB capacity. And a 
MTBF you'll have to test for yourself to believe . Call or 
write today for an evaluation unit and complete details . 

NSA 
Nissei Sangyo America, Ltd. 

Boston: New York: San Francisco: In Europe contact: 
40 Washington Street 
Wellesley Hills, MA 02181 
(617) 237-9643 

825 Third Avenue 
New York, NY 10022 
(212) 755-2900 

460 E. Middlefield Road 
Mountain View, CA 94043 
(415) 969-1100 

Write 1 O on Reader Inquiry Card 

Nissei Sangyo G.m .b.H . 
Mannheim (Tel. 0621-406051) 
Nissei Sangyo Co . Ltd . 
London (Tel. 01 427-5612) 
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ALU Speeds Image Processing For Q-Bus Or Multibus Systems 
Real time image processing can 
now be done inexpensively , 
thanks to the new ALU-512 pipe­
line arithmetic logic unit intro­
duced by Imaging Technology as 
the latest addition to their IP-512 
image processing system. The IP-
512 family consists of board-level 
products that combine with either 
a Multibus- or Q-bus-based host 
processor to create an image pro­
cessing or computer graphics sys­
tem. The minimum configuration 
consists of a frame buffer (FB-
512) and an analog processor 
(AP-512) . 

The frame buffer contains 262 
Kbytes of on-board RAM for the 
storage of a 512 x 512 pixel im­
age. Each individual pixel has 8 
bits of digital data , translating to 
256 levels of grey-scale or color. 
The display memory can be treat­
ed as 8 binary planes of 512 x 
512 x 1 images . 

Any combination of bit planes 
can be write protected from the 
CPU or the AP-512's digitizer ac­
cess. Bit plane 0 can also be se­
lected as pixel write protect mask . 
Once set , the pixel has been 
masked , and can not be written 
to. 

Read/Write access to the dis­
play memory while an image is 
being acquired is allowed. Pixel 
data can be transferred from the 
display memory to the host pro­
cessor at up to 1.25 Mbyteslsec . 
Eight directions of auto-incre­
ment data transfer are supported . 
Digitized data transfer from the 
AP-512 requires only 1/30 sec to 
fill the FB-512's entire display 

(a) 

memory at a 10 Mhz rate. 
The analog processor utilizes 

precision offset from OV to 2V, 
with 256 increments. Sample and 
hold circuitry assures DC restora­
tion at each horizontal scan line at 
proper black level. The condition­
ed signal is then digitized via ei­
ther 4, 6 or 8 bit flash AID con­
verter at 5 or 10 million samples 
per second. The digital output of 
the A ID is then passed through 
256 bytes of look-up table (LUT) 

This system's sub­
traction capabilities 
make it ideal for as­
sembly line inspec­
tion. 
for pixel transformation. Finally , 
the output of the LUT is down­
loaded to the FB-512 for CPU or 
ALU processing. The video data 
from FB-512 is reconstructed by 
the AP-512, via 3 sets of LUT & 
DI As , to drive BIW or RGB color 
monitors. All LUTs are software 
programmable. 

ALU Speeds Operations 
The arithmetic logic unit (ALU-

512) pipeline processor incorpo­
rates 5 stages of logic functions: 
• 4:1 input operand selection; 

FB-512 , AP-512 , or constant. 
• 8 bit multiplier 
• 16 bit ALU 
• 16 bit shifter 
• 2: 1 resultant data selector 

(b) 

4:1 frame buffer data selector. 
The ALU-512 architecture will 
support up to four , byte wide FB-
512 1/0 channels , via four high 
speed video buses. Each FB-512 
1/0 channel can support multiple 
FB-512 image modules, out of 
which a 512 x 480 display win­
dow is selected. 

A byte-wide 1/0 channel is 
dedicated to the AP-512 module , 
for digitized image input and vid­
eo display output. Each byte-wide 
channel can be routed to different 
internal ALU data paths from the 
five 4:1 input operand selectors . 
The 4:1 data selector can be used 
to select 8 or 16 bit operands. The 
five sets of 2: 1 selectors choose ei­
ther the selected 4:1 frame buffer 
data , a programmed constant , or 
the AID digitized input data. The 
selected constant can be set to 
zero for null operand, or it can be 
a kernel element for the convolu­
tion process. The AID data can 
be entered via the 2:1 selector. A 
fifth 2: 1 selector is dedicated for 
the output display channel. 
8 bit multiplier. The 8 bit multi­
plier stage multiplies two selected 
8 bit pixels and is used in image 
convolution and scaling . The en­
tire multiple stage can be by­
passed for operations not requir­
ing multiplication to occur. 
16 bit ALU. The 16 bit ALU op­
erates on two 16 bit operands, A 
and B. The standard arithmetic 
and logic functions are: 

(c) 

B MINUS A 
A MINUS B 
A PLUS B 

Figure I : The image subtraction capabilities of the ALU-512 111ake it ideal for inspection applications. In the application 
shown above, the image of a printed circuit board under inspection (b) is subtracted from a "correct" circuit board (a) and 
the difference- a missing IC and some resistors- is shown in C. 
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A XOR B 
A OR B 
A AND B 

When overflow or underflow oc­
curs, the user has the option to 
force the resulting 16 bit output to 
be high. 
16 bit shifter. The 16 bit shifter is 
used to either shift or rotate the 
16 bit ALU output data. The re­
sultant effect is multiplication or 
division of the 16 bit data by pow­
ers of 2. This function is required 
for image averaging. 
2:1 resultant data selector. For 
sets of 2: l 16 bit data selectors 
route the final data back to any 
selected frame buffer for storage 
of data. 

Quality Control 

Real-time inspection is one ap­
plication to which the IP-512 , 
with the optional ALU, is particu­
larly well-suited. This application 

can be useful in quality control 
situations, where items on an as­
sembly line must be visually ex­
amined for conformity. 

Figure 2: The IP-512 image processor 
and graphic controller features the 
unique combination of modular frame 
buffer (FB-5 12), analog processor 
(A P-512) and pipeline processor 
(A LU-512) , for flexible digital image 
processing. Combined with a Multibus 
or Q-bus based computer, the IP-512 
becomes a complete Image Processing 
system . 

The ALU-512 subtraction abili­
ties make this application possi­
ble. A video camera may scan 

Graphics System Design 

printed circuit boards, for exam­
ple , for image intensity and shape 
at a rate of 30 to 60 times/sec. 
The analog processor converts 
this scanned data into digital 
form , in a 512 x 512 or 256 x 
256 area, with each matrix ele­
ment having up to 256 levels of 
grey. The frame buffer then 
stores 512 x 512 x 8 bits of digi­
tal data . Finally , the ALU-512 
performs a subtraction , determin­
ing the difference between the im­
age of the PCB under inspection 
and that of a correct PCB stored 
in memory. As shown in Figure 
lC, the system can readily detect 
missing components. 

Price of the ALU-512 is $2995; 
the FB-512 frame buffer sells for 
$3995; and the AP-512 analog 
processor ranges in price from 
$2395 to $3995 , depending on 
number of AID and DIA convert­
e rs. Imaging Technology, Inc, 400 
W. Cummings Park , Suite 4350, 
Woburn , MA 01801. Write 200 



INTERNATIONAL RFI 
POWER LINE FILTERS 

New international RFI power line filters with in­
tegral CEE-22 connectors are recognized, ap­
proved, or tested by UL, CSA, SEV, SEMKO, 
and VOE. Avai lable in I , 2, 4, and 6 amp con­
figurations, all filters offer common mode at­
tenuation of at least 40 dB from 1-100 MHz. Be­
cause they satisfy both European and North 
American test agenc ies, these fi hers may be 
used interchangeably in equipment made for 
domestic or export markets. SEE US AT WES­
CON/82, BOOTH 225 1-2257. 

Panel Components Corporation 
P. 0. Box 6626 
Santa Rosa, CA 95406 
707/523-0600 

Write 51 on Reader Inquiry Card 

THE $379 LOGIC ANALYZER 
The new CmC Model LA-12 is a self­
contained unit. Features include 12-
channel width , 16-word storage, data 
capture rate in excess of 10 MHz, 
clock qualifier, trigger input, 3 trigger 
qualifiers, selectable polarities of 
clock, trigger and qualifier and built-in 
display (no oscilloscope needed). 

Connecticut microcomputer, Inc. 
36 Del Mar Drive 
Brookfield, CT 06804 
Phone : 203-775-4595 TWX : 710 
456-0052 

Write 55 on Reader Inquiry Card 

HAS YOUR ADDRESS CHAllGED­
ARE YOU PLAlllllllG TO MOVE 

Ill THE NEAR FUTURE?? 
Please use the enclosed qualification 

form to notify us of your address 

change. A change of address requires 

that you fill out the entire form . 

Please allow 6-8 weeks for your 

change to take effect. 
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Innovative Design 

Memory Management Capability 
Goes On Multibus RAM 

According to Terry Doane , Presi­
dent of One/D , the fundamental 
concept underlying his product 
line is to offload as much intelli­
gence and functions as possible 
from the CPU module , pushing 
them out to peripherals and 
memories, resulting in a more dis­
tributed overall system. 

Not surprisingly then , the com­
pany's "Smart RAM" memory se­
ries has incorporated memory 
management capability, whose 
traditional place has been on a 
CPU board. 

This memory management fea­
ture takes a 16-bit address and 
maps it into a 20-bit address 
space , thus expanding a 64 Kbyte 
space into a 1 Mbyte space. The 
scheme implemented is flexible 
enough that the popular " page 
register" method turns out to 
be a subset of its capabilities . 
When the mapping is disabled , 
the card reverts back to a stan­
dard . " dumb" memory card re­
sponding to a ll 20 Multibus 
address bits . Switching between 
smart and dumb modes is accom­
plished dynamically under soft­
ware control. 

There are other advantages re­
sulting from the memory manage­
ment feature being on the mem­
ory card. 
• An existing 64 Kbyte system 
can be expanded to directly ad­
dress more memory without hav­
ing to redesign or replace the 
CPU module . Furthermore , exist­
ing software can run in unmapped 
mode as is , while new software 
going beyond 64 Kbyte can run in 
mapped mode. Both software and 

hardware investments are thereby 
protected. A system upgrade is 
therefore possible with virtually 
no disturbance to the existing 
configuration. 
• In a multiprocessor system , the 
memory manager is common to 
all CPU modules, and even non 
CPU master modules such as in­
telligent peripherals capable of 
OMA. This uniformity eliminates 
the complication arising from hav­
ing to communicate the different 
mapping states of various CPU 
modules amongst each other. 
• In a multi-user/multi-tasking 
system, the dynamic mapping 
provides fast context switching 
through only a handful of output 
commands. 
• Even used as plain "dumb" 
memory , it protects against future 
unforeseen expansion require­
ments. 

All the above are possible with 
standard off the shelf 8-bit as well 
as 16-bit CPU cards with no spe­
cial addressing designs. 

Smart RAM is available in sev­
eral sizes , from 32 Kbyte to 512 
Kbyte , all with parity error check­
ing and logging as a standard fea­
ture. The various model numbers 
are tabulated below: 

Model No. Memory Size 
SRM 032 32 Kbytes 
SRM 064 64 Kbytes 
SRM 128 128 Kbytes 
SRM 256 . 256 Kbytes 
SRM 512 512 Kbytes 

One/D, 175 S. San Antonio Road, 
Los Altos, CA 94022; Tel: 415-
969-9900. 

Write 197 
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GRAPHICS 
From Andromeda 

THE CONTROLLERS: The VDC11 family of dual-width, a-Bus resident Video Display Controllers provides 
the basis for building your own graphic display subsystem, or ... 

THE TERMINALS: The VDT11 family of complete Video Display Terminals combines the appropriate VDC11 
controller with an attractive 12" video monitor, separate serial keyboard, and interconnecting cables 

FEATURES 
• 512H x 256V Physical Display Resolution 
•Display processor emulates popular terminals for software compatibility 

* ADM-3A or VT52 in Alpha mode, Tek 4010 in Graphic mode 
• a-Bus resident, dual-width controller 

* Emulates DLV11, may be system console device 
•Controller includes extra, independent, AS232 serial interface 

* May be used for serial printer, modem, another terminal, or any RS232 device 
• Many enhancements including: Smooth scrolling, selective erase, screen readback, and multiple display 

pages (optional) 
•Low cost: Controllers start at $1200 each and complete graphic terminal subsystems at $1700 each 

The VDC11/VDT11 is also available in a standalone ver­
sion that does not require a a-Bus based system. In 
this configuration, the VDC11 communicates with the 
host system via the RS232 serial interface. 
Andromeda also offers a variety of other graphics 
related hardware and software. Call or write for details. 
ADM·3A 11 a product of Lear Siegler, Inc. 
VT·52 11 a product of the Digital Equipment Corp. 
Tek 4010 11 a product of the Tektronix Corp. 

Price• are domHtlc U.S.A. only 

ANi:JnOMEi:J" 
S':'S,EMSIU 

INC. 
9000 ETON AVENUE 
CANOGA PARK, CA 91304 
Ph: (213) 709-7600 
TWX: (910) 494-1248 

Write 24 on Reader Inquiry Card 



New Products COMPUTERS/SYSTEMS 

VLSI CAD/CAM SYSTEM 
For IC Mask Design And 
Manufacturing Applications 

The Series 100 features a multiple 
CPU system architecture together 
with field proven CAD/CAM soft­
ware. It interfaces directly with other 
IC design systems' data and can be 
used either as a standalone design 
system or linked in distributed net­
works with other VIA Systems and/or 
larger machines. It includes a DEC 
LSI-11/23 minicomputer with 256 
Kbytes of main memory , a high-speed 
35 Mbyte Winchester disk drive and a 
17 Mbyte 6400 bpi tape cartridge; a 
design station including an alphanu­
meric terminal with user-programma­
ble function keys , an 11" x 11" data 

tablet for online design , and a graph­
ics sub-system containing a graphics 
processor , video controller, and a 19" 
high resolution, 60 Hz, flicker-free, 
color monitor. From $90,000. VIA 
Systems Inc, 11 Concord St , Nashua, 
NH 03060. Write 146 

TURNKEY CAD SYSTEM 
Comprehensive 2D Drafting System 

ANVIL-3000D Advanced Inte ract ive 
Drafting package interactively in­
structs users in the procedures to be­
come productive in computer-aided 
design and drafting. It incorporates a 
menu-driven interactive language that 
provides compu ter-aided instruction 
(CAI) on the major areas of CAD 
and examples of how those areas are 
used to produce drawings . The built­
in instruction , when coupled with the 
ANVIL-3000D Training Manual , 
eliminates the requirement for class­
room training. It supports between 6 
and 8 terminals on most 16-bit com­
puters. In concert with any of the 
ANVIL IID (Inte lligent Interactive 
Display) series graph ics devices , this 

sottware will support JU to 8U termi­
nals on an appropriately configured 
24-bit-word or larger computer. Of­
fered either as a turnkey system or as 
an unbundled software package for 
use on 16-bit and larger computers . 

As a turnkey system, ANV!L-
3000D equipment will be offered ini­
tially wi th a Hewlett-Packard 1000 
minicomputer and ANVIL-L200 IID 
interactive display with keyboard, 
joystick and ANVIL Workplane with 
drafting overlays for data entry at the 
touch of a stylus. With display work­
station this system is $90,000. 
ANVIL-3000D software can be 
leased for $1750 per month for a 
package that can support up to two 
workstation . Manufacturing and Con­
sulting Services Inc, 17942 Cowan 
Ave , Irvine, CA 92714. Write 150 

~-!•!•~ for mULTIBUS® 

82 

TheHotRod: ZT 85 / 38 operates 
with OMA at speeds up to 25DK 
bytes/ sec. for demanding applications. 

The Brain: ZT 80 relieves the CPU 
of GPIB overhead with its independent 
on-board microprocessor. 

The miser: ZT 85/ 18 performs the 
full set of GPIB control ler functions 
at the lowest cost in the marketplace. 

I I For information, write or phone 

:'a~ Ziatech Corporation 
~~r 3433 Roberto Court ' I I San Luis Obispo, California 93401 

(805) 541 -0488 

MULTIBUS 15 a tradem~ol the Intel COfl)Of"attOn 

Write 46 on Reader Inquiry Card 

Brushless DC Motor 

BEAU'S ASSEMBLY KIT 

For Winchester disk drives, Bea u Motors offers assembly 
kits that have a permanent magnet field rotor. wound 
mu lti -phase stator, and c ircu it board with commu tating 
hall cells. These high performance brushless DC motors 
contain a uniqu e continuous ring magnet, assuring accu­
rate commutation, ease of handling, and troubl e free 
service. 

For app lications requiring comp le te motors Beau a lso 
offers co mpetitively priced. general purpose or high per­
formance brushless DC motors. We will customi ze motor 
designs to suit your requirements. Call or write for our 
new product ca talog. 

Beau Motor Division 
UMC Electronics Co. 
460 Sackett Point Road 
North Haven, CT 06473 
(203) 288-7731 Telex 96-3510 
Outside CT toll-free (800) 243-6178 

Write 47 on Reader Inquiry Card 
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COMPUTERS /SYSTEMS 

NOVA PROCESSORS 
Alternatives To Nova 4X Computers 

Series 200 processors, avai lable in 5-
and 11-slot versions, offer 200 ns mi­
crocycle performance with full Nova 3 
and Nova 4 memory mapping capa­
bilities including 4- or 8-way memory 
interleaving. A variable microcycle 
feature allows reduction of microcycle 

times of 120 ns increasing perfor­
mance even more. Standard MOS 
memory is avai lable in 128 Kbyte in­
crements, packaged on 15" boards 
containing up to 256 Kbytes each , 
and expandable to 512 Kbytes. Fea­
tures include micro diagnostics for 
self test on power-up, built-in debug­
ging aids and memory diagnostics, ex­
tended stack facility, an integral RS-
232 compatible port with resident 
auto-load boots, a real-time clock, 
and support for full byte parity. Pro­
cessors also include full battery back­
up logic, and off-the-shelf 240- or 
550-Watt power supplies. Digidyne 
Corp, 2625 Ariane Dr, San Diego, 
CA 92117 . Write 143 

RESEARCH SYSTEM 
New VAX Capabilities 

A complete reimplementation of RS/ 
1 for the VAX, RS/1-PLUS features 
extensive improvements to the "Elec­
tronic Lab Notebook." This includes 
enhanced graphics support, table con­
trol , and programming tools, as well 
as full utilization of the VAX envi­
ronment. RS/1-PLUS runs in VAX 
native mode under VMS and UNIX. 
Full VMS and UNIX support in­
cludes: sharable task image (reduced 
memory , disk 1/0 requirements); full 
use of VAX instruction set with long 
integers and double precision floating 
point; and improved execution and 
compilation speed. Presentation-qual­
ity graphs , bargraphs and pie charts 
can be created with simple com­
mands. Bolt Beranek and Newman Inc, 
10 Moulton St , Cambridge, MA 
02238. Write 140 
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YOUR SOURCE 
FOR MlllPRllTERS 

40 COLUMNS AND UNDER 

The most complete line in the industry. 
We specialize in the manufacture of intelligent (microprocessor-controlled) 
plain paper dot matrix printers, dataloggers, financial transactors, slip/document 
and label printers ready to interface with any application you have. Our dot 
matrix heads print tens of millions of trouble-free characters for unsurpass­
ed reliability. 

If by chance the printer or interface you need for your OEM equipment, 
user-designed system, or retail application is not in our FREE catalog, we'll 
custom design to your specifications. Send for the catalog today. Or call: 
617-787-2030 and ask for the Printer Products Application Department. 

unmatched Reliability liTI Printer Products 
~ A DIVISION OF CAPITOL CIRCUITS CORPORATION 

24 DENBY ROAD. ALLSTON , MA 02134 

Write 38 on Reader Inquiry Card 



New Products · PERIPHERALS 
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MODEM 
With 6 Port Multiplexer Option 

MP-14.4 provides 50% more through­
put per voice grade circuit than was 
previously possible. The 6 port multi­
plexer option integrates several 
slower data signals , up to a maximum 
of 14,400 bps , onto one composite VF 
signal. In this way the modem , acting 

OUR 
MACHINING 
ISOUR 
PRIDE 
Many people talk about their 
metalworking craftsmanship. 
LaVezzi built a reputation on 
the precision manufacture of 
small components. 

we take pride in machining to 
specification. we hold uncom­
monly close tolerances and 
machine complex parts with­
out burrs, sharp corners, grind­
ing frills, or minute facets that 
can affect the assembly of com­
ponents. It's our way of doing 
things! That is why our cus­
tomers take pride in LaVezzi­
machined components. They 
know it improves system relia­
bility. 

.§_SURFACE FINISH 

SLOT 
WIDTH TOLERANCE TO 

~ .0002 "; ON CENTERLINE 
WITHIN .0002 " TIR 

S OUTSIDE DIAMETERS -- , 
HELD TO : .0001 "; 

CONCENTRIC WITHIN 
.0001 " TIR 

INTERNAL LATERAL 
DIMENSIONS HELD 

TO :.001 " 

PRISM HOUSING AND CAP 
MATERIAL: STEEL 

as a master (or tandem master mo­
dem at a remote location) , eliminates 
the need for multiple parallel tele­
phone circuits. It accumulates chan­
nel impairment data on a continuous 
basis and permits evaluation of mo­
dem performance and line degrada­
tion. Addition of Paradyne's ANAL­
YSIS Network Management System 
adds immediate and predictive diag-

When your requirements de­
mand high precision machined 
components, call or write for 
" Precision Machining capa­
bilities" brochure, and contact 
Lavezzi before you "buy out­
side" on your next machining 
order. 

~ 

Write 33 on Reader Inquiry Card 

nasties. Paradyne Corp, PO Box 1347, 
8550 Ulmerton Rd, Largo, FL 
33540. Write 160 

2 MBYTE 5%'' FLOPPY 
Exceeds 8" Disk Drive Capacities 

The µP-controlled TM102 is designed 
as a real-time, RAM memory for 
small business systems and word pro­
cessing systems. Users can expand ca­
pacity 2, 4, or even 8 times with no 

change in cabinet size of power sup­
ply. It features a 96 tpi configuration 
and a fast track-to-track access time 
of 3 ms. Average access time is 95 
ms, including head settle time. Densi­
ty is 11, 754 bpi and data transfer is 
500 Kbytes/sec. A µP provides mi­
crostepped head positioning for im­
proved 96 tpi track accuracy . $325 in 
OEM/qty. Tandon Corp. 20320 Prairie 
St , Chatsworth , CA 91311. Write 162 

LEVEL METER 
Fills Requirements Of Both Bench 
And Systems Engineers 

The 5002 combines new analog mea­
surement techniques with existing 
digital voltmeter technology. It uses 3 
AC detection techniques (Peak, Rec­
tified Mean , and True RMS) for total 
versatility and accurate measurements 
from DC to 20 MHz. Front panel se­
lection of any of the 3 detectors-in 
addition to the choice of either a volt­
age or power measurement-makes 
this instrument ideal for work on 
complex and random noise wave­
forms. AC or DC coupling and the 
ability to perform the measurement 
over selectable periods of time from 
100 ms to 100 sec further add to its 
versatility . Racal-Dana Instruments 
Inc, 18912 Von Karman Ave, PO Box 
C-19541, Irvine, CA 92713. Write 161 
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New Products . PERIPHERALS 

DISK DRIVE EMULATOR 
64K DRAM Technology 

CARTRIDGE TAPE SYSTEM 
Stand Alone Intelligent Unit 

APL TERMINAL 
Expanded Overstrike And Edit 
Features The basic unit consists of 256 Kbytes 

of storage, user expandable to l 
Mbyte , an appropriate interface card , 
and all necessary cabling. Automatic 
power failure detect is combined with 
battery backup to eliminate data !oss 
due to power failures and to retain 
data after the computer is powered 
down. Interstellar Drive comes with 

The 1200S is an ideal companion 
product to off-the-shelf RS-232C data 
loggers and data acquisition devices , 
as well as a program loader and data 
storage system. It features simple 
manual operation and a flexible soft­
ware package that faci litates remote 
control via ASCII control characters. 
The ANSI compatible, 4 Mbyte 
1200S features automatic telephone 
answering , line monitoring and con­
trol , plus a standard power fail recov­
ery system. Interfacing and software 
can be tailored to customer's applica­
tions. $2245. ALGO Inc, 10336 Night­
mist Ct, Columbia, MD 21044. 

The AJ 520/A video display terminal 
recognizes 70 standard and up to 128 
user-defined overstrike characters. It 
is an ANSI standard, 132/80-column 
display with detachable keyboard , ex­
tra large letters on a 15" screen , 4 
pages of set-up menus in plain Eng­
lish , and 24 user-programmable func­
tion keys. The terminal also offers a 
range of features important in many 
APL applicatio ns. These include 
memory expansion to 21K. bi-direc­
tional scrolling, optical filter for add­
ed glare reduction , video output con­
nection for external monitor, and a 

its own independently regulated pow­
er supply to prevent power drain to 
the host microcomputer. Drivers , 
diagnostics , and utilities software are 
all provided as part of the basic pack­
age. Pion Inc, 74 Appleton St , Arling­
ton, MA 02174. Write 159 

DCS/86 (16 bit) 
Multibus® 
Microcomputer 
System 
$6900 
MINICOMPUTER PERFORMANCE The DCS/ 86 is an industrial 
quality rack -mountable Multibus• compatible microcomputer system 
with the performance of a mini. The DCS/86 utilizes the Intel 8086 
16-bit microprocessor and has memory expansion to 1 megabyte 
with automatic error correction. A 64K byte system with CPM/86• • 
software is $6900.00. 

HIGH RELIABILITY The DCS/86 is a compatible upgrade to the 
field proven DCS/80 which has been used for over two years in 
hundreds of demanding industrial applications. All electronics are 
subject to industrial "burn-in" at 55°C to insure long term reliability . 

SOFTWARE The DCS/86 has the most extensive array of software 
available for 16-bit microprocessors. CPM/86• •is a direct descendent 
of CPM/80• • utilized by the DCS/80 and over 200,000 micro­
computers world wide. Optional soft.ware include MS- DOS••• 
(DOS used on IBM personal computer), and MPM/86••, XENIX••• 
(multi -user, multi-tasking). High level languages include Fortran-77, 
Pascal , Basic, Cobol, PL/I (Subset G) and " C". 

HARDWARE OPTIONS A full range of peripherals including 
CDC Finch (8" Winchester, 24 megabytes), CDC Lark (8 megabytes 
fixed I 8 removable), Phoenix, Y," magnetic tape, etc. 

DCS/86 delivers minicomputer performance at microcomputer 

prices. 

•Multibus TM of Intel, • •cPM, MPM TM of Digital Research 
.. •MS -DOS, XENIX TM of Microsoft 

Distributed Computer Systems 617 899-6619 
223 Crescent Street, Waltham, Ma. 02154 Toll Free 1-800-225-4589 

Write 44 on Reader Inquiry Card 
Digital Design• October 1982 

Write 169 

Solid-State 
Disc 

-Replacement 
Dramatic increases in throughput. 
Outstanding 
reliability. 
• Capacities to 80 

megabytes 
• 10 megabytes in 

7-inch chassis 
• Interfaces to most 

minicomputers 
• Battery back-up 

When used as a disc replacement, the high speed , non­
rotating MegaRam provides the software compatibility of a 
disc with the performance of main memory. Ideal for 
swapping , scratch files, overlay storage, process control, 
telecommun ications, graphics, data acquisition, array 
processing. etc. 

Let us show you how the MegaRam can enhance the 
performance of your computer while providing outstanding 
reliability. 

Imperial Technology, Inc. 
831 S. Douglas Street • El Segundo, 
California 90245 • Teleohon e: (?1::l) 679-9501 

Write 45 on Reader Inquiry Card 
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New Products . COMPONENTS 

INTELLIGENT PIO 
Combines Multi-LS TTL Level Input 
With Data Acquisition 

The ST 4394 single board Intelligent 
I/O processor monitors 32 LS TTL 
level inputs and incorporates onboard 
Z80A CPU , Z80A CTC, 2 Kbyte 
EPROM and 1 Kbyte RAM. Eight 
bits of LS TTL level output for con­
trol or status functions are also pro­
vided . Communication with the host 
processor may be accomplished via 
interrupt or parallel polling structure. 
The board occupies 4 consecutive , 
switch selectable 1/0 locations within 
the host processor's address space. 
The onboard processor can execute 

... 
SERIAL 
RS232-C INPUT 
MAP-20SAC 

IEEE--488-INTERFACE 
MAP-201AC 

86 

the Monitor/Control program , while 
leaving the host processor free to per­
form system level tasks. The ST4394 
$275 1 qty and OEM discounts avai l. 
Applied Micro Technology Inc, PO Box 
3042 , Tucson , AZ 85702. Write 177 

ARRAY PROCESSOR 
For M68000 Versabus µC Systems 

SKYMNK-V is a full 32-bit floating­
point array processor. This fully pro­
grammable unit is contained on one 
Versamodule and comes complete 
with software to support signal pro­
cessing and other number crunching 
tasks on M68000-based Versabus 
systems. It is capable of megaflop 

speed (one million floating point op­
erations per second) for numerically 
intensive applications. Features in­
clude: 32-bit floating-point arit hmetic 

with IEEE standard format ; 48-bit 
extended precision for selected oper­
ations ; real , complex and integer 
arithmetic instructions; and shared 
memory with host . Sky Computers 
Inc, Foot of John St, Lowell , MA 
01852. Write 187 

TAPE DRIVE CONTROLLERS 
Unk IBM Compatible Tape Drives to 
Variety of µP Buses 

The ITS Family is a line of intelligent 
8085-based controllers that link IBM 
compatible 9-track formatted tape 
drives, such as the Cipher Micro­
streamer, to the S-100, SS-50, and 
TRS-80 Buses. Unb urd ening the 
main processor of the tape drive con­
trol task , they are ideal fo r multi-pro­
cessor and multi-user systems. Fea­
turing software selectable ASCII to 
EBCDIC code conversion in firm­
ware , they currently include the ITS-
100 (for S-100) , ITS-50 (for SS-50) , 
and ITS-80 (for TRS-80). Software is 
supported under CP/M, MP/M, DPC/ 
OS , OS-9, and TRSDOS . $850. Alloy 
Engineering Co, 12 Mercer Rd , Na­
tick, MA 01760. Write 175 

The Choice 
is Yours! 

Map-20 Series Minidure 
20 Column APhanumeric­

Thermal Pr i ders 
All Models Feature: 
• Programmable controls • Built-in self test program 
• Weighs only 4.2 lbs. • Quiet inkless thermal printing 
• Simple OEM interface • Full 96 character print set 

• Complete Microprocessor compatible 

Write 31 on Reader Inquiry Card 

interface electronics with power supply 

~memodyne 
~CORPORATION 
Subsidiary of Computer Products Inc. 
220 Reservoir Street 
Needham Hgts., MA 02194 
Tel . (617) 444-7000 Telex 92-2537 
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ANALOG OUTPUT BOARD 
With Dual Ported RAM Board 
Achieves BOO KHz Operation 

This LSI-11 Bus compatible digital to 
analog converter interface features 
data transfer rates from memory at 
up to 800 KHz , an advanced on­
board multiplexer RAM channel list, 
and simultaneous output capabilities. 
The DT3366 Analog Output System 

allows the user to drive up to eight 
12-bit DI A channels directly from 
memory at up to a 400KHz transfer 
rate without processor intervention. 
When used with the DT3369 Dual 
Port RAM board , the DT3366 can 
transfer data from memory at an 
800KHz rate via an external bus , 
without halting the processor re­
quiring use of the procesor bus. The 
DT3366 may be optionally expanded 
with the DT3376 8 channel expander 
board . Up to 3 DT3376 interfaces can 
be connected to a single DT3366 for a 
total system capabi lity of up to 32 DI 
A channels. The DT3366 is $2 195 for 
the 4 channel version in 1-9 qty. Data 
Translation, 100 Locke Dr, Marlboro , 
MA 01752. Write 179 

SERIAL 1/0 CARDS 
Provide RS-232 And RS-422 For 
STD Bus 

Capable of supporting all forms of 
serial communication for STD Bus 
systems, SB8422 and SB8412 cards 
contain two independent, full duplex 
channels. The SB84 l 2 accommo­
dates STD-Z80 bus systems; the 
SB8422 is for STD Bus systems 
based on the 8080, 8085, 8088 , 9995, 
6800, or 6502 µ.Ps . Both allow the ad-

Digital Design• October 1982 

New Products. COMPONENTS 

dition of serial peripherals to STD 
Bus systems. Each of the two card 
versions supports serial communica­
tion in async , bite sync (B ISYNC), 
a nd bit sy nc (SDLC, HDLC , 
ADCCP) protocols. On-board baud 
rate generation provides 50 to 19 .2K 
baud in the async mode, 800 to 
307.2K baud in the sync mode , or 
DC to SOOK baud using externally 
supplied clocks. They support both 
RS-232 and RS-422 interfaces. In qty 
25 , the 2.5 MHz version of the 
SB8412 is $195 , the 4 MHz version is 
$235; a 4-MHz SB8422 is $245. Micro/ 
Sys, 1367 Foothill Blvd , La Canada, 
CA 91011. Write 183 

A/D-D/A BOARD 
For Motorola 's Exorciser And 
Rockwell's System 65 

The SineTrac ST-6832 A ID-DI A 
Board interfaces both analog input 
and output signals, plugs directly into 
any card slot, and is fully compatible 
with any other microcomputer mod­
ules that are bus compatible with ei­
ther the EXORciser o r System 65. It 

accepts up to 32 single-ended or 16 
differential analog input channels. 
Under program control from the 
microcomputer , particular analog 
channels are selected and digitized. 
The digitized data is then stored in 
user selected memory locations so 
that it may be further processed. 
A lso, 2 DIA channels may be includ­
ed for data distribution. It is a mem­
ory-mapped device that is organized 
around 8 basic registers. These 8 con­
secutively addressed registers have a 
user selectable base address. Starts at 
$689 for 32 AID channels , and gains 
of Xl, 2, 4 and 8 only in qty 1-4. Da­
tel-lntersil , 11 Cabot Blvd , Mansfield , 
MA 02048. Write 180 

• ANNOUNCING • 
CI 1220 

TWO MEGA-BYTE FLOPPY DISK SYSTEM FOR LSl-11 BASED SYSTEMS 
DUAL DRIVE - DOUBLE DENSITY - DOUBLE SIDED 

e .DEC RX02/RX01 COMPATIBLE 
e DUAL WIDTH OMA CONTROLLER 
e COMPATIBLE WITH LSI 11 / 2 OR LSI· 11123 

e BOOTSTRAP. DIAGNOSTICS PROVIDED. 
RACK MOUNT ENCLOSURE 

e 3 MONTH WARRANTY, PARTS AND LABOR 

. ~ 
_-_- - . 

TWO MEGABYTES FOR LESS THAN THE PRICE OF ONE. 
The Cl 1220 is completely compatible with DEC operating systems using DEC RX03 protocol and DEC standard 
DY handler. Compatible with RXOl / RX02 media, IBM 3740 format. Dual width controller operates at ... 5VDC @ 
2. 7A supplied from LSI· 11 backplane and is compatible with any Shugart interface floppy drives. 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chris/in Industries, Inc. 
31352 Via Colinas •Westlake Village , CA 91362 • 213-991-2254 

TWX 910-494-1253 (CHRISLIN WKVG) 

Write 36 on Reader Inquiry Card 
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IFYOUWANT 
OEM COMPUTER BUSINESS 

YOU'D BETTER GO TO 
BOSTON ... FORT LAUDERDALE ... 
DALLAS ... ORANGE COUNTY. .. 

PALO ALTO ... DENVER ... HOUSTON ... 
\ ~ 

INVITATIONAL COMPUTER CONFERENCES 

Time was when you 
could display your products 
in one huge arena anywhere 
in the country and talk to all 
the prospects you could handle. 
But those days are gone 
forever! Seasoned sales peo­
ple follow the golden rule: Go 
where the customer is ... 
make it easy for the customer 
to know you, understand your 
product and buy. 

The Invitational Computer 
Conferences are designed to 
bring you face-to-face with your 
prospects and customers 
where they live and work. In 
one day, in each of ten OEM 
locations throughout the United 
States, you can display your 
operating equipment, entertain 
your prospects and custom­
ers and support your local sales 
representatives, all at a low, 
low cost. 

These savvy companies 
will be at the ICCs during the 
1982/83 series: 

Advanced Kennedy Company 
Electronics 3M Corporation 
Design, Inc. Megavault 

Alpha Microsyst.ems Memorex Corporation 
Archive Micro Peripherals, Inc. 
AVIV Corp. MiniComput.er 
Braemer Computer Technology 

Devices Monolithic Syst.ems 
Charles River Data Corp. 

Systems, Inc. NEC Information 
CIE Systems, Inc. Systems, Inc. 
Cipher Data Products Okidata Corporation 
Computer Memories, Pertee Computer Corp. 

Inc. Pioneer Magnetics 
Control Data Corp. Plessey Peripheral 
Custom Systems Syst.ems 
Cynthia Peripheral PRIAM 

Corp. Printronix 
DEC Quantum 
Data Electronics, Inc. Remex 
Dataproducts Rotating Memory 
Dataram Systems 
Distributed Logic Corp. Scientl!lc Micro 
Emulex Corp. Syst.ems 
Fajitsu America Inc. Siemans Corporation 
Hazeltine SONY Corporation 
Hewlett Packard Tandberg Data, Inc. 
Integral Data TEC, Inc. 

Systems, Inc. TECSTOR, Inc. 
International TRILOG 

Memories, Inc. 
Iomega Corp. 
C. ITOH Electronics 

Universal Data 
Syst.ems 

XYLOGICS 

Date 
1982 
Sept.8 
Sept. 28 
Oct. 11 
Nov.3 
Nov.8 
1983 
Jan.20 
Feh.1 
Feh.3 
Feb.28 
Mar. 29 

Location 

Newton, MA 
Chicago, IL 
Westchester, NY 
Palo Alto, CA 
Denver, CO 

Orange County, CA 
Dallas, TX 
Houston, TX 
Atlanta, GA 
Ft. Lauderdale, FL 

Call for more information or 
to reserve your space: 
B.J. Johnson & Associates, Inc. 
3151 Airway Avenue, #C-2 
Costa Mesa, California 92626 
Telephone (714) 957-0171 

Shouldn't You Be Among Them? 
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New Literature 

Power Supply Catalog. A line of 6 new 
high-efficiency AC/DC power supplies and 
12 new low-profi le DC/DC converters are 
fea tured in this 12-pp. Power Supply Cata­
log . Included is information on 4 new tri­
ple output supplies and 2 new single logic 
output supp lies. The supplies are available 
in PC Mount or Chassis Mount versions; 
prices start at $ I 06 in quantit ies o f 1-4. 
Analog Devices Write 252 

I"-- ,~·-

rn 
Disk Tech Data. A technical data sheet 
details the STC 8675 high-perfo rmance 
disk subsystem. Designed specifically fo r 
the 434 1 CPU user. the 8675 consists of 
two storage direc tors and four disk drive 
units. Subsystem capacities range from 
2,540 megabytes wi th eight single-density 
spindles. to 5.080 megabytes with eight 
double-density spindles. 
Storage Technology Write 251 

Local Networking. A new fu ll -color bro­
chure describes the Altos Computer Sys­
tems approach to local and long distance 
networking as we ll as mainframe commu­
nications (2780/3780. 3270). The 6-pp . 
fo ld-out brochure. entitled "Altos-Your 
Gateway to Communications, .. describes 
the Altos-Net so ftware fo r the networking 
of Altos 16-bit microcomputers. and soft­
ware for communica tions protocols. 
Altos Computer Systems Write 254 

Norm De Nardi Presents: 

,~~'v 

The Source 
tOr your Computer Needs 

The show chat o ffers OEM·s and soph1s11cated 
end-users a rook at 

0 graphics 
0 data commun1cauons equipment 
0 penpherars 
O computer systems 0 on·11111 

:ss lhts 
All Under One Roofll •••n,,, 

Held at the beauufu l new Red Lion rnn and Convention Cemer. 
near the San Jose Airport. the show will feature over I DO 

exh1b1ts from the readers m the computer industry and will offer 
comprehensive sessions on such subjects as "Graphics for 

Cad/ CamAppt1Ca11ons. " ··68000-based Sys1ems," "Computer 
Marketing for the '80s" and "New Technology 1n Prmcers andD1sks" 

Date : December 8-9. 1982 

0 
Place: Red lion Convemron Center 

2050 Gateway Ptace 
San Jose. CA 

fiilH Time: 11 00 am-6 00 pm '°' nc1,~~°' "'~''re· 
"'~·r~r'OI) 

N orm De N .1rdl Enterprises 
289So ~nAr-IOmoR~ 11 104 ~OSA•tos.C~ forr11~94022 <: •S194J 8<:40 
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Any Questions? 
The only way to test memory storage disks is 
the ADE AVA way. Disk run-out, velocity and 
acceleration measurements are essential to 
qualify a disk for life. 

With 2 microinch tolerances can you 
really trust your disks to anything but the best? 

The world 's leading disk peripheral com­
panies always qualify the ADE AVA way. 

Ask us for more details. 

ADE Corporation 
77 Rowe Street 
Newton. Massachusetts 02166 
Tel (617) 969-0600 Telex 922415 

Write 34 on Reader Inquiry Card 
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Viewpoint 

Full-Line Suppliers Offer Advantages 
by George Sollman, Vice President, Marketing 
Shugart Associates, Sunnyvale, CA 

Buying rigid disk drives from a full-line supplier saves OEMs con­
siderable time and money over buying from several one-product 
companies. We estimate, for example, that it costs an OEM ap­
proximately $500,000 to do business with each separate drive ven­
dor. This figure includes such factors as the selection and qualifica­
tion process, maintenance training and spare parts inventories. 

Choosing a full-line supplier offers other advantages as well, in­
cluding customer-driven marketing, greater depth of marketing, 
manufacturing and engineering personnel, and the financial strength 
to develop follow-on products as well as survive an economic 
downturn . 

First , the full-line supplier is customer driven rather than product 
oriented. This means a company producing 5.25, 8 and 14-inch rigid disk drives is committed to sell­
ing you the drive you need instead of the only product in the sample case. 

Also , building a good rapport hetween the respective customer and vendor management staffs is 
an essential ingredient for a mutually successful OEM business relationship. Such a relationship takes 
time to establish, and that investment in time is multiplied by the number of vendors utilized. A 
customer buying drives from two or three different companies must communicate with two or three 
different sets of engineering, quality assurance, technical support, marketing and executive staffs. 

The time spent building a good business relationship is not wasted when dealing with a full-line 
supplier since customers can purchase products of different size a'nd performance, depending on his 
different system needs. 

Supported by revenues from mature products, a full-line supplier also has the greater financial 
depth to survive a business slump as well as fund the research and development effort necessary to 
produce follow-on products. Shugart , for example, will spend more than $20 million in 1982 to devel­
op floppy and rigid disk drive technologies , and future generations of laser-based optical disk drives. 
This demonstrates a long-term commitment to serving customer needs tomorrow as well as today. 

Since buying from a full-line supplier offers numerous time, cost and resource benefits over one-. 
product firms, buyers should consider the company behind the product as well as the product itself 
when shopping for rigid disk drives. 

Another 5 1/4-Jnch Winchester 
Start-Up Colllpany? 

by George Brennan, President 
Evotek Corporation, Fremont , CA 

There has been a lot of discussion , in the trade press and e lse­
where, about the sudden spate of start-up companies entering the 
disk drive industry. Why. it is asked, do these new-comers think 
they can be successful in a field where larger , more established com­
panies might more reasonably be expected to succeed? 

The thing that separates the small,single-product start-up firms 
from the diversified established companies is the concept of "strate­
gic focus. " Firms like Evotek admittedly have limited focus: bring­
ing to the market what we think is the best 5-1/4-inch Winchester 
disk drive possible. But that focus is total ; it occupies 100% of our 
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efforts. We devote all of our resources, both financial and technical, to the successful completion of 
that project. 

Large wmpanies, on the other hand , have competing programs in-house that vie for the finite 
resources available. And, in addition , new product development has to compete with efforts to im­
prove existing products. 

The strategic focus of a start-up company, therefore, often compensates for the size and resources 
of the larger, more established firm. 

Another charge put up to new companies is that - without track record - they are financially 
weak. What shouldn't be overlooked is that there are venture capitalists with "deep pockets" stand­
ing behind these start-ups. That is,the successful start-up is often backed by people with significant 
financial resources available when problems arise. 

If a program still has merit, the knowledgeable venture capitalist won't walk away from it at the 
first sign of trouble; additional resources will be brought to bear on the problem. 

Besides, support from a parent corporation can be pulled away from an in-house program in a 
large organization, as well. In fact, a smaller organization may have more determination to see a 
single project through than will a larger company , with a dozen or more competing projects. 

Another item for consideration - from the point of view of an OEM - is what criteria should be 
used in selecting a vendor as a partner? What will separate the few, successful drive manufacturers 
from the large number of start-ups today? 

As I see it, success will come to those companies which have the manufacturing capability and skill 
to build a high-volume, low-cost, reliable peripheral. 

The capability of successfully making the transition from an engineering workbench prototype to 
full-scale production units will be the determining factor in the success of the peripheral manufactur­
ers: whether start-up or established. 

In addition to that consideration, an OEM should look for a product family that shows long-term 
chance of success, plus an organization with the financial resources needed to support the operation. 

OEMs who discover these qualities in a vendor will have found for themselves a partner who will 
be around and be successful in the years ahead. 

Atasi: Why Another 
Disk Drive Coinpany? 

by Donald Pate, Vice President, Marketing 
ATASI Corp., San Jose, CA 

With nearly 40 disk drive companies already competing intensely 
for sales , we're often asked why Atasi Corp. founders decided to 
enter this market. People who ask this perhaps are overlooking that 
the disk drive industry is highly segmented. It is not just one but 
actually several markets. Consequently, a start-up disk drive com­
pany that carefully examines the market and selects a relatively un­
populated niche has excellent chances for success. 

Using this approach, Atasi targeted users of high performance 
5Y4-inch Winchester disk drives , and developed a high capacity, low 
access time product to meet their special requirements. Among our 
first products is a 33 Mbyte 30 ms access time disk drive. As a result 
of this highly focused market approach , Atasi directly competes 
with only four - not 40 - companies . 

Our selection of the high performance 5Y4-inch market segment was based on a thorough under­
standing of the history of the industry. In the early days of µP-based personal and home computers , 
51/4-inch Winchester disk drives with storage capacities of 5 Mbytes and access times of 80 to 100 ms 
were more than adequate to meet users' needs. Recently , though, microcomputer manufacturers 
have introduced extremely powerful small systems - we call them "supermicrocomputers" - with 
sophisticated operating systems. These systems are now suitable for applications previously reserved 
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for larger systems, but they require greater disk drive capacity and more rapid access to data to sup­
port these new applications. Some of these applications now open to smaller, yet powerful systems , 
are CAD/CAM three dimensional interactive graphics, local area computer networking and voice 
synthesis. 

Atasi 's founders knew that just choosing the right market opportunity does not guarantee success. 
So , the company set some additional objectives designed to position Atasi as a strong contender in its 
market. 

First , we assembled a management team with a nearly unequaled track record in the design. manu­
facture and marketing of high performance disk drive products. 

Second , we designed a product that places technology proven in 8-inch and 14-inch disk drives into 
a 5Y4-inch disk drive , which required a very innovative packaging approach. Atasi's disk drives use a 
closed-loop servo positioning system instead of the traditional open-loop stepper motor positioning 
technique found in most 5Y4-inch drives . The use of this closed-loop system is the key to Atasi's 
achievement of both high capacity and low access time . 

Equally important, even though Atasi is using proven technology in our first products , we are pre­
pared to incorporate new technologies into future products to further increase capacity while main­
taining access times well below the industry average. Among these new technologies are run-length­
limited (RLL) coding and thin film head/media. 

Third , Atasi places great emphasis on manufacturability and reliability in our products, a problem 
our predecessors frankly have struggled with for some time. Our approach was to consider manufac­
turability and reliability as design criteria, not a function of production line band-aids or endless 
testing. 

Fourth , Atasi was determined not to announce a product until we were confident we could deliver 
it soon and on time. Even with this self-imposed restriction , Atasi is the only company shipping high 
performance 5Y4-inch disk drives this year. 
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.-j EXTEND YOUR PERIPHERRL V/5/DN 
l 
I 

DEC USERS. 
The new TC-30 and TC-50 

stre~mer controllers let you set your sights on 
maximum performance. 

1• The TC-30 fits all PDP-11 *and VAX 11 * 

1 
computers; the TC-50 fits all.LSl-11* Q bus* 
computers. Both have the features to help you 
turn your peripheral visions into reality: 

•Controls up to eight 112" tape drives 
•Mix of streaming and formatted 
stop/start drives 

• 64 byte read/write data buffers 
·Single board embedded 
• TM11 software compatible 

·rrademark name of Digital Equipment Corporation. 

•Designed for read and write on-the­
fly even with stop/start drives 

•Designed for easy service by the 
customer or by the factory 
•Supplied with extensive Diagnostics 
• One year factory warranty 
• 30 day delivery 
•Backed by one of the best First Party fac­
tory service organizations in the business. 

•Supports 6250 bpi streaming drives 
Learn how your DEC computer can achieve 

maximum performance. Call or write: 
Western Peripherals, 
14321 Myford Road, Tustin, CA 92680, U.S.A. 
(714) 730-6250. TLX: 472 0629, 
CABLE: WESPER. 
In U.K. : 1st Floor The Parade, Frimley, Camberley Surrey GU165HJ 
England, Telephone 0276-20934, TLX: 858306 

western peripherals 
Division of Wespercorp. 
Number One in Controllers. 

Write 1 on Reader Inquiry Card 



THE 
LIBRARY 
OF IMAGE So Yoii[}o!J't Have:.tC:~raw a Blank. 

PROCESSING Without ctbod' s~tware.''~0'en the best image processor 
draws a.:Cllank. And as you know, software development 

SOFT ... &:·RE. ~~n ~~~:.j~~t~s~u~~e~::~~~- Library of Image Processing 
.... _ , ~oft~re>(LIPS" ) cuts the JOb down to size. 

A Comprehensive Command 'i:> ro,ce~~~;·. .:~-
Designed to run on-D(g1tal Equipnierit Corpo~a.t:jon 's PDP'--1~1~.....-:-~:::~-~----
and VAX minicomputer&, LIPS pro1Jfdeiftfie . . .• , -
software tools you need tq faciUtate"alniost "' ···· 
any image processing· operat ion on our 
IP8500 and IP6400 Image Processors. 
Written in FORTRAN and MACRO, LIPS 
includes a "help" instruction program. Plus 
a comprehensive system of more than 30 
arithmetic, geometric , radiometric and gen­
eral purpose image manipulation commands. 
That means you can concentrate your soft­
ware efforts on the nuances of your specific 
imaging application. 
An Expanding Librar / of Applications 
Software. 
Gould DeAnza also offers an ever-expanding 
library of applications software. For instance, 
we provide a complete user interface to· NASA's 
Earth Resources Laboratory Applications 
Software (ELAS) ... the most comprehensive 
LANDSAT processing software available. 
And we now have a new user interface to the 
Movie B.Y. U. software package that enables you 

to produce three-dimensional , shaded-
Somb surface computer graphics with 

reroGalaxy Image C full animation . 
ourtesy 1 

-· • ~-·-- 0 
European Souther So Don't Draw A Blank. Call Us For Software 

n Observatory, Ima Solutions Today . 
..-.~ .... 9 

... e P_rocess1ng Group Whether your applicatior IS medical 
r imaging, remote sensiny . ublishing, 

non-destructive testing , ('J\'.J/CAM or 
media, LIPS can help you :urn blanks 
into images. Call or write today for 
complete information and a copy of 
our brochure. 

•} GOULD 
Gould Inc. 
DeAnza Imaging & Graphics Division 
1870 Lundy Avenue, San Jose. Cal iforn ia 95131 
(408) 263-7155 •TWX (910) 338-7656 
Eastern (51 6) 736-3440 · Central (312) 965-8110 
Southwestern (214) 458-0052 •Western (408) 263-7155 
Distributors Worldwide 

Write 2 on Reader Inquiry Card 


