
A MORGAN-GRAMPIAN PUBLICATION 

• 
-0 
m 
:::0 --0 
:I: 
m 

~ u; 
• 
() 
0 
3:: cg 
z 
m z 
~ 
• 

U1 
........... m w 

VOL. 13 
NO 5 





MULTIBUS* PE 
PERFORMANCE 

DEPENDABILITY 
FLEXIBILITY 

Monolithic Systems Corporation has always been 
synonymous with Multibus technology. In fact, MSC 
has the distinction of having designed the first 
patented single board computer. Other firsts include: 
the first use of 64K RAM elements. on-board EPROMS. 
floppy disk controllers, APU's, user selectable 
addressing and multimaster CPU configurations. 
These board level accomplishments have benefited 
OEM's for over 12 years and have culminated into a 
powerful line of systems, the MSC 8800 series. 

As the leading innovator in Multibus products, 
Monolithic Systems offers a family of systems intended 
to do things never done before. Systems to assist and 
create test programs for the scientific and industrial 
markets, to be multi-user and multi-tasking, to be 
expandable, rugged and reliable beyond anyone's 
expectations. Available with operating systems by 
Digital Research, the MSC 8800 series and board level 
products will be prominent factors in Multibus 
applications now and in the future. 

For more information about Monolithic Systems Corporation and its Multibus product line 
call Toll Free 1-800-525-7661 . 

~ Monolitt\ic 
~ '""~ f\:)JtemJ corp .... means technically advanced solutions. 

USA 
84 INVERNESS CIRCLE EAST 
ENGLEWOOD 
COLORADO 80112 
303-770-7400 
TELEX: 45-4498 

I - -
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• MULTIUSER SYSTEM 
• MP/M* 7 USERS 
• CP/NOS* 16 USERS 

EUROPE 
JUSTINIANSTRASSE 22 
6000 FRANKFURT aM MAIN 1 
WEST GERMANY 
611590061 
TELEX: 41-4561 

....... ., 
--;;_ -=--..: 

CANADA 
6503 NORTHAM DRIVE 
MISSISSAUGA 
ONTARIO, CANADA L4V IJ2 
416-678-1500 
TELEX: 96-8769 

• MODULAR-EXPANDABLE DESIGN 
• 8 AND 16 BIT MICROPROCESSORS 

• PERFORMANCE TRACK BUFFERED CP/M 
• HIGH SPEED RAM DISK 
• CUSTOM CONFIGURATIONS 

• FLOPPIES I 10 MB CARTRIDGES I WINCHESTERS 

'MP/ Mand GP/ NOS are reg istered trademarks of Digital Research . · Multibus is a registered trademark of Intel Corporation . 

Write 2 for more information on systems; Write 20 for Multibus products brochure 



The 
rumor 
• ts true. 

Only one cotnpany 
under the sun 
tnakes every type 
of peripheral 
controller for 
DEC* Cotnputers. 
See them all together for 
the first time at the N.C.C. 
Booth #'s W6oI7, W6or9, W6o2r, W6o23 

f:l[)I) 
SYSTEMS INC. 

•TM 01g1cal Equipment Corp . 

THE WORLD 'S LARGEST 
INDEPENDENT MANUFACTURER 
OF COMPUTER INTERFACES. 

1995 N. Batavia Street, Orange, California 92665 
714-998-6900 TWX: 910-593-1339 

Write 3 for LSl -11 ; Write 5 for PDP-11 
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Cover 
The IC lay-ow design on this month ·s 
cover is courtesy of Digital Equipment 
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200 Forest St., Marlboro , MA 01752. 
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CONVERT RGB to 
COMPOSITE VIDEO 

with LENCO's 
CCE-850 ENCODER. 

Now you can display compu­
ter colorgraphics on a stand-

::ni~o~~C orco!~;e~:~::is::: lfl/ IH/I ~ 1111 JI II 
information for distribution. 

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 • Self-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 6 on Reader Inqu iry Card 
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WE'RE PLOl llNGAREVOLUTION IN 

Now you can plot color 
faster, more easily, and more re­
liably than ever before. With a 
greater selection of brighter col­
ors. In wider and longer formats. 
Create complex drawings and 
maps impossible to produce with 
any other machine. All with the 
revolutionary new Versatec 
electrostatic color plotter. 

Produce an E-sized (34" by 
44") full color drawing in eight minutes. And do it 
over and over again with all-electronic writing. 
This is a plotter that requires no operator inter­
vention. It's perfect for remote and second-shift 
plotting. No pens. No jets. And no mess. 

Draw plots of any complex­
ity on 42-inch-wide paper in any 
length. Draw in full color or black 
& white. Use the full color spec­
trum with bright translucent ton­
ers. Gain the finest registration 
and plotting quality of any elec­
trostatic plotter. 

Versatec is plotting a revo­
lution in color. So brighten up 
your world. Circle our readers' 

service number for a free brochure. 

~l!!!!!!!!VERSATEC y A XEROX COMPANY 

'2710 Walsh Avenue, Santa Clara, California 95051, (408) 988-2800 
27/35 London Road, Newbury, Berkshire, England (0635) 31221 

........... S~H•Uasiiiit iiii~ · illl•' llllallfl .. llllil ........ 

_EXPENSES 

TRRNSPORTRTJON 

PRCKRGJNG 

ADVERTISING 

Write 7 on Reader Inquiry Card 
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Less cost. Immediate delivery. Just two reasons system houses 
have looked to us for DEC compatible cabinets during the past 
seven years. 

Want more? Ask about our superior quality. And our complete 
physical and functional interchangeability including DEC 
compatible power sources. 

Choose from our complete line of the most popular DEC 
enclosures. But choose us. We look like DEC you'll look like a hero. 

l:verest 
l:lectronic 

l:quipment, Inc. 

2100 E. Orangewood Ave. 
Anaheim, California 92806 
(714) 634-2200 

*DEC 1s a trademark 

of Digital Equipment Corporation 

Write 8 on Reader Inquiry Card 
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ARE YOU PLANNING TO MOVE 

IN THE NEAR FUTURE?? 
Please use the encl9sed 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 
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Morgan-Grampian Publishing Company, 
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EXPOSITIONS GROUP 
Morgan-Grampian Expositions Group, 2 
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Morgan-Grampian publishes the following in 
the United States: American City & County 
• Circuits Manufacturing • Contractor • 
Electronic Imaging • Electronics Test • In­
dustrial Distribution • Industrial Product Bul­
letin • Mart • Municipal Index 

New Publication Development 
H.G. Buchbinder, Director 

Morgan-Grampian also publishes the fol­
lowing in the United Kingdom : Electronic 
Engineering • Control & Instrumentation 
• Electronic Times • What's New in Elec­
tronics • What's New in Computers . 

U ABP WBPA 

SUBSCRIPTION POLICY 

DIGITAL DESIGN is circulated only to qualified re­
search, development and design engineers and 
engineering managers primarily responsible for 
computer products and systems in OEM plants. To 
obtain a complimentary subscription, request (on 
company letterhead) a qualification card from Cir­
culation Director. For change of address, attach 
old address label from recent issue to new com­
pany letterhead or note. Send this plus request for 
new qualification card to : 

Circulation Department 
DIGITAL DESIGN 

1050 Commonwealth Avenue 
Boston, MA 022 15 

Subscription rates : non-qualified subscribers (US 
and Canada) - $35/yr; foreign - surface mail -
$45; air mail - $70. Single copies - $4 . 

DIGITAL DESIGN solicits ed itorial material and ar­
ticles from engineers and scientists. Contributors 
should submit duplicate manuscripts typed with 
two spaces between lines. All illustrations should 
be clear; components on all schematics and line 
drawings should be labeled. The editors assume 
no responsibility for the safety or return of any un­
solicted manuscripts. 
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Lundy computer graphics maintenance 
always generates a very reassuring picture 

for you and your company. 
The Lundy service network offers you 4 types of service, over 

40 service locations, 6 maintenance depots, over 130 service personnel, plus a special backup 
service team consisting of over 30 trouble shooters. 

Lundy computer graphics terminals, 
workstations and rack-mounted genera­
tors have earned a well-deserved reputa­
tion for reliability But if a problem does 
arise, you want service-and you want it 
now. Lundy delivers. 

Service tailored 
to your requirements. 

Lundy offers you a choice of four 
types of service: 

1. Network Service. We assign 
highly trained personnel from over 40 
service locations nationwide. Available 
service options include: on-call , on-site 
or time and material. 

2. Backup Service. To guarantee that 
even the most difficult problem finds its 
solution, we maintain a special trouble 
shooting team. Sixteen engineers and 15 
technical specialists are available to help 
our customers anywhere. 

3. Customized Service. If your par­
ticular operation calls for special service 
requirements, we sit down with your 

Lundy offers over 130 sen•icemen. 

people to discuss and analyze your 
precise needs. Then we plan a program 
that meets those needs. 

4. Depot Service. This service covers 
instances when it is impractical to repair 
equipment on site. Equipment is 
shipped to one of the nearest 6 mainte­
nance depots for immediate attention. 

Whichever type of service is best for 
you, you can count on our trained and 
experienced servicemen. And their 
training is constantly updated by a series 
of Training Refresh Seminars held at 
regular intervals at our service centers. 

We'll help you 
see more in graphics. 

When you take a close look at our 
graphics terminals, service, support, 
software, systems capability, enhance­
ments-and our company-you'll un­
derstand why Lundy can help you see 
more in graphics now and in the 
long term. 

For more information, write 
Lundy Electronics & Systems, Inc., 
Glen Head, New York 11545, 
or call: (516) 671-9000. 

The Lundy seruice map was generated on a Lundy T5688 raster terminal Both Lune~) ' products and Lundy sen•ice set industry standards. 

Write 9 on Reader Inquiry Card 



FEATURES: 
+ Four-channel asynchronous 

serial line interface 

+ Each channel has individually 
switch selectable baud rates 
from 150 to 38.4K, along with 
switch selectable address 
and vectors 

+ Improved receivers and 
transmitters provide outstanding 
reliability, plus support of 
RS-232C, RS-422 and 
RS-423 protocols 

+ Fully compatible with DEC * 
operating systems and 
diagnostics designed for 
the DLV11J 

+ Proven product, we have 
delivered thousands 

A 
LOW 
COST 

SIGMA offers a complete line of DEC * compatible disk con­
trollers , interface devices and system enclosures for the LSl-11 . 

CALL your nearest sales office for information on all products. 
ASK about our New 1/4" tape controller. -



A 
LOW 
COST 

FEATURES: 
+ Eight-channel asynchronous serial 

line interface 

+ Supports standard EIA RS232C 
(data leads only) 

+ Fully compatible with DEC* 
operating systems and diagnostics 
written for the DL V11 J 

+ Switch selectable baud rates for 
each channel ranging from 
50 to 19.2 K baud 

+ Switch selectable device 
addressing vector assignments 
and data word format 

+ Operates as a polled or 
interrupting device dictated by 
software 

* OEM Quantities 
* DEC Compatibility 
• Registered trademark of Digital Equipment Corporation 

I 
• 

• 

6505C Serrano Avenue, Anaheim CA 92807 
Telex 298607 SGMA (714) 974-0166 

Orange CA (714) 633-06521771 -7320 •San Jose CA (408) 243-9112 
Valencia CA (805) 259-6559 • Winter Park FL (305) 628-8896 
Boston MA (617) 938-1310 • Minneapol is MN (612) 881 -5015 

Edison NJ (201 ) 572-3722 • Gresham OR (503) 241-2216 
Houston TX (713) 451-0466 X71 •Salt Lake City UT (801) 355-3045 

Vienna VA (703) 448-6800 •Toronto ONT (416) 499-6201 

Write 32 on Reader Inquiry Card 



10 

Letters 

Dear Editor: 
Your March 1983 "News Update" 
use of the term "Japscam" is to­
tally inappropriate . "Jap" (and 
your derivation, "Japscam") is a 
racia l slur. This type of racist re­
porting falls below minimal pro­
fessional journalistic standards. 
and it denigrates the engineering 
profession as well. Sir, you owe 
all of us an apology. 

Larry Widigen 
2918 Paseo del Refugio 

Santa Barbara , CA 93105 

Ed. Reply: We apologize to those 
who were offended by the term 
"Japscam " in our March News 
Update. It should be noted. how­
ever, that the term was enclosed in 
quotation marks to indicate that it 
was a colloquial term not coined 
by our staff, who were merely re~ 
porting the facts-one of which 
was that the controversy was com­
monly referred to as "Japscam ." 
A /so , it is our opinion that whoel'-

er coined the term "Japscam" was 
probably following the trend to de­
scribe any national con1ro versy by 
the first syllable of the country fol­
lowed by "scam ... As such, ".faps­
cam" is probably as devoid of rac­
ist intent as would be "A ms cam." 
"Mexisca111 " or "Canscam". 

Dear Editor: 

Since we believe that Raster Tech­
nologies currently enjoys the dis­
tinction of being the fastest-grow­
ing supplier of intelligent color 
graphics controllers. we were 
quite surprised that we were omit­
ted from your artic le on color 
graphics terminals and worksta­
tions · in the February issue of 
Digital Design . Raster Technol­
ogies offers the fully compatible 
Model One family of color graph­
ics controllers using 64K RAM 
memories for superior price/per­
formance. (In fact. Raster was the 
first to use 64K RAM chips; its 
architecture was specifically de-

velopcd for 64K RAM .) Raster's 
graphics controllers are used by 
original equipment manufacturers 
and by end-users for widely varied 
applications, incuding computer­
aided design, business graphics. 
and land resource ana lysis. 

Readers of Digital Design who 
wish further information should 
contact me directly. 

Roger P. Nielson 
VP, Sales and Marketing 

9 Executive Park Dr. 
North Billerica , MA 01862 

Errata 
The diagram used to lead our 
February feature on ergono­
mics (p. 24) ran without a cred­
it line. The diagram was de­
rived from a photograph 
supplied courtesy of Wright 
Line, Inc . Digital Design re­
grets the oversight. 

SCH ERE RS 

Memory Mapped 
Process Interfaces ... 

~~ MODE~ SALE J(JllE 

The Missing VM~ Link. 
:'i 

Monitek has found the missing 
link between today's microcom­
puters and industrial processes: 
M27r Memory Mapped Process 

Interface Subsystems. M 27r places the system / process interface 
where it's always belonged: between processes and programs. 

So for the very first time, programs "see" industrial 
processes as automatically mapped blocks of memory. And 
communications between programs and processes are handled 
by simple read and write operations. 

With M 27r, you' ll free the CPU from database update 
chores. Simplify programming. End hassles with hardware. 
And have a stand-alone process interface subsystem that 
offers you single-point modularity, Eurocard design, and VME 
synergy. For full details, call or write us today. Monitek, Inc., 
Digital Systems Division, 1495 Zephyr Avenue, Hayward, 
CA 94544. Phone: (415)471-8300. © 1983. Monitek. lnc. 

rJl[)rllTE~® 

Write 13 on Reader Inquiry Card 

* * * Brand New * * * 
DEC DF03-AA or VADIC 212-LC 

YOUR CHOICE 
300/ 1200 Baud - Bell 103/212A Compatible 

Originate and Auto Answer 

*$495.00 Each 

FOR MORE OETAILS 
CALL: 

*Ouring MAY & JUNE 1983 
with the purchase of ANY of our 

NEW or USED 
DEC Terminals & TI Printers 

you have the fantastic option to 
purchase a 300/ 1200 Baud Modem 

SCHERERS 
for $495.00 

6145 Scherers Place 
Dublin, OH 43017 

(614) 889-0810 

SPECIALISTS IN: 
DEC EQUIPMENT 
TI PRINTERS 

Wr ite 15 on Reader Inquiry Card 
Digital Design • May 1983 



Serial 1/0 
• ASYNC BISYNC +"" "Tit.mm 
• SDLC HDLC 
• x .25 

• SASI Interface '**''"'W""" 
• Winchester Disk 
•Floppy Disk 

•Bus-to- Bus ;w4 ern<mw 
Intelligent Link 

• Data Acquisition 

<tlMetacomp, Inc. 1983 Write 16 on Reader Inquiry Card 

s Versatile As 
Your Imagination 
Imagine, a single MULTIBUS board that can measure up to 
your most demanding requirements , now and in the future! 
The MPA-2000 packs more plug-in versatility in a SINGLE 
CARDSLOT, for appl ications as diverse as data communi­
cations, disk, inter-bus link or s ingle board computers. In 
fact , the possibilities offered by the unique modularity 
of the MPA-2000 are lim ited only by your imagination. 
And since it is from METACOMP, the MPA-2000 means high 

· performance ... 

• ON-BOARD 8 MHz. iAPX-186 CPU WITH : 
- Fu l l 16M address , Multimaster capability 
- 64K EPROM 
- 128K RAM with parity (64K can be dual-ported) 
- i80130 OSF (iRMX-86 * kernel) 
- Flexible interrupt structure 
- Serial 1/0 Monitor/Debug Port 

• EIGHT PROGRAMMABLE OMA CHANNELS 
• LOW PROFILE PLUG-IN MODULES 

- Field interchangeable 
- Modules for Serial 1/0, Disk, Parallel 1/0 
- Custom modules easily des igned 
- Serviced by OMA channels 
- Can be configured as iSBX* module sites 

• STANDARD MULTIBUS INTERFACE 
- Single unit load 
- Single cardslot height (even with plug-in modules) 

• UNIQUE MetaPaket™ ARCHITECTURE 
- High speed hardware/firmware technique allows 

message transfer between i ntel I igent devices 
- Shared memory not required 

METACOMP, INC. 
7290 Engineer Rd ., Suite F · San Diego, CA 92111 
(619) 571 -1168 ·TWX: 910-335-1736 METACOMP SDG 

•M ULTIBUS. iRMX-86. iSBX are lrademarks INTEL CORP. 
MetaPaket is trademark METACOMP. INC .. palent pending 



Calendar 

May 31-June 2 

CA D/CAM & Robotics. Toronto Intern a­
tional Center of Commerce. Toronto . Can­
ada. Contact : Macgregor & Assoc . . 662 
Q ueen St.. Toronto, Ont. . M6J IE5. (4 16} 
363-220 1. 

June 1-3 

ICA Confere nce & Expo. A nahe im Con­
ventio n Center, Anaheim . CA . Contact : 
ICA (30 1 )656-5794. 

June 2 

Personal Computer Workshop. Charlotte . 
NC; June 16-18, Resto n , YA . Contact : 
CEC. Virginia Tech.. Blacksburg. VA 
2406 1. (703) 96 1-4848. 

June 2-5 

Seattle Computer Showcase Exposition. 
Seattl e Center. Contact : T he Interface 
Group (6 17)879-4502 . 

June 5-8 

International Summer Consumer Elec­
tronics Show. McCormick Place . C hicago. 
IL. Contact : William G lassgow (3 12)86 1-
1040 . 

12 

June 6-7 

IC Processing Techniques & Ion Implan­
tation . Hya tt Palo Alto, Palo Alto, CA. 
Contact : Dept. 564 N. U of C Ext.. 2223 
Fulton St. , Berkeley. CA 94720. (4 15) 642-
4 15 1. 

June 6-10 

O ptical Storage Confere nce. A rlingto n. 
VA. Contact: SPI E. P.O. Box IO . Be l­
lingham. WA 98227. (206) 676-3290. 

June 6-8 
lntermexpo. Mo nte rrey, Nuevo Leon. 
Mex ico. Contact : SME. O ne SME Dri ve. 
Dearbo rn . MI 48 12 1. (3 13) 27 1-0023 . 

June 6-10 

Cell Designer Course . Melbourne. FL. 
Contact: Ha rris Corp .. P.O. Box 883. Se­
mico nductor Gro u p. Me lbo urn e. FL 
3290 1. (305) 724-7800. 

June 6-12 

Microprocessor A pplication Course . MI T. 
Cambridge. MA. Contact : MIT. 105 Mass. 
Ave .. Cambridge. MA 02 139. (6 17) 253-
7406. 

June 7-9 

The Office Automation Show. Barbican 
Centre. London. E ngland. Contact: Pho ne 
(30 I )657-3090. 

June 7-9 

Industrial Exposition. Milwaukee Exposi­
tion Ctr. . Milwa ukee. WI. Contact: SME. 
O ne SME Dr .. Dearborn . Ml 48 128 . (3 13) 
27 1-0023. 

June 7-10 

Hong Kong Computer '83. Wanchai. 
Ho ng Kong. Contact : Terry Hi ll . Industri ­
al a nd Trade Fairs In te rnatio nal. Ltd . Rad­
cl iffe House. Ble nhe im Court. So lihull . 
West Midlands B91 2BG U K. (021)705-
6707. 

June 7-10 

Network Design Course . Washingto n. 
D .C. Contact : ICS , 3304 Pico Blvd .. Santa 
Mo nica. CA 90405. (2 13) 450-2060. 

June 8-9 

Robotics O verview. Indi ana po lis. IN. 
Contact : John McEachra n (3 13)27 1-1 500 . 

June 8-10 

Computer Showcase Exposition . H . Roe 
Ba rt le Hall. Ka nsas City, MO . Co ntact : 
David Sudk in (6 17)879-4502. 

June 8-10 

X.25 Seminar. Hya tt Regency Crystal C it y. 
Arlington. VA . Contac t: TTL 74 1 10th St. . 
Sa nta Monica . CA 90402. (2 13) 394-8305. 

June 9-11 

Microcomputer Education Workshop . Wa­
tertown, CT. Contac t: TE RC. 8 Eliot St. . 
Cambridge. MA 02 138. (6 17) 547-3890. 

June 13-15 

Production Project. Rochester. NY. Co n­
tac t: The Uni vers ity of Roches ter. Roches­
ter. NY 14627. (7 16) 275-3 106. 

June 13-16 

AT E East Conference. Hynes A udito­
rium . Bosto n. MA. Contact : Katherine 
Bochonko . Mo rga n-Grampian Expositio ns 
Group . 1050 Commo nwealth Ave . . Bos­
to n. MA 022 15. (2 12)340-9780 . 

June 13-16 

Syntopican XI. San Fra ncisco . CA . Con­
tac t: James L. Do nlo. Inte rnatio na l In fo r­
mat ion/Wo rd Process ing Assoc iat io n. !01 5 
N. York Rd .. Willow G r. . PA 19090. 
(215)657-6300. 

June 13-16 

Data Aquisition Seminar . Sunn yva le. CA. 
Contact: Continuing Educat io n Institute . 
O liver's Carriage House. 45 10 Leaf Tread­
er Way, Colum bia. MD 2 1044. (301 )596-
0 111. 

June 13-17 

Power Electronic Course. Los A ngeles. 
CA . Contact : T ESLAco , 490 S. Rose mead 
Bl vd .. Pasadena . CA 9 !!07. (2 13)795-
1699 . 

June 14-16 

AFCEA 37th Annual Convention . Shera­
to n Washington. Was hi ngton. DC. Con­
tact : Jo hn Spargo (703)820-5028. 

June 14-16 

Ohmcon '83. Contact : Jerry Fossle r. E lec­
tro nic Conventio ns . 8 11 0 Airport Blvd .. 
Los A nge les. CA 90045. (2 13)772-2965. 

June 14-16 

International Information/Word Process­
ing Syntopican. Moscone Ce nter. San 
Francisco, CA . Contact: H .G. Asmus 
(20 I )444-0505. 

June 14-16 

International Robot Conference . Lo ng 
Beach Conventio n Center, Long Beach. 
CA. Contac t: Bi ll Ha rringto n (3 12)668-
8 100. 

June 14-18 

Technology Exhibition . Ea rl s Court Exhi­
bitio n Ctr. , Lo ndon. Contact: Radcli ffe 
House. Blenhe im Ct. , Solihull . West Mid­
lands, B9 12B6. (02 1) 705-6707 . 

June 14-18 

Techtronica '83. Earls Court Ex hibitio n 
Center, Londo n. E ngland. Contact: Indus­
tria l and Trade Fai rs Ltd . (02 1 )705-6707. 

June 15-18 

EMC Workshop . Washi ngto n. DC. Co n­
tact : Do n White Consultants Inc .. (703) 
347-0030. 

June 17-19 

PC '83. Sa n Francisco. CA . Contact : T he 
Na tio nal Computer Shows. Boylsto n St.. 
Chestnut Hill. MA 02 167. (800)84 1-7000. 

June 20- 22 

Symposium on Computer Arithmetic. 
Aarhus. Denm ark. Contact : Prof. T. R .N. 
Rao . US L. Box 44330 . Lafaye tte. LA. 

June 20-July 15 

CE '83. Prince to n. NJ . Contact: Institute 
fo r Profess io nal Deve lopment. 245 Nassua 
St. . Prince ton. NJ 08540 . (609)924-8333 . 

June 20-24 

Seminar on Computer System Implemen­
tation . Jamestown . NY. Contact : Cam­
conco. P.O. Box 53 . Berne . NY 12023 . 
(518)872-2426. 

June 22-24 

Computerama '83. Automotive Exhibitio n 
Place. Toronto. O ntario. Canada. Contact: 
James Ma ho n (4 16)967-6200 . 

June 23 

ACM Symposium. Red Lio n Moto r Inn . 
Sacrame nto, CA. Contact: A . Ha nkinson. 
B266 Technology Bldg.. ational Bureau 
of Standa rds . Washi ngton. DC 20234 . 
(30 1)92 1-2208 . 

June 21-22 

Digital Filt e rs and Spectral Anal ys is 
Course . San Diego. CA . Contact : Ruth 
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Read Only Memories 

~ 

High Density CMOS 
Lower Power 
Fast Turnaround 
Industry Standard Pin Outs 

also 1802 Compatibility 
Military & Commercial Specifications 
Select your package from five options 

HUGHES has your CMOS RO.M problems solved! 

Hughes Solid State Products 
500 Superior Avenue 
Newport Beach, CA. 92663 
Telephone: (714) 759-2942 
TWX: 910-596- 137 4 
(800) 854-7438 

In Europe: 
Hughes Aircraft Intl. Service Co. 
Schmaedel Str. 22, 8000 MUnich, Germany 
Telephone: 49·89-8347088 
Telex: 5213856 HSPD 

REPRESENTATIVES: R.H. Sturdy Co . (617) 235-2330 ; Trl·Tech Electronics. Inc. (315) 446-2881; Robert Diamond, Inc. (212) 423-7330; B.G.R. Associates (609) 428-2440; Arbotek 
(301) 461-1323; L. & D. Inc. (919) 292-3201; Delmac Sa les (305) 898-4688; Luebbe Sales (513) 871-4211; Bill De ming & Associates, Inc. (612) 888-5000; Carlson Electronic Sales Co. 
(312) 956-8240; J & W Salee (317) 842-3740; Technical Sales Aosoclates (913) 888-3330; Sundance Sa les (214) 699-0451; Compass Marketing & Sales (602) 266-5400; N.R. Schultz Co. 
(206) 454-0300; 12 Inc. (408) 988-3400; Select Electronics (714) 739-8891; Mesa Engineering (714) 278-8021; Vltel Electronics (514) 331-7393 
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Calendar 

Dordick. Integrated Computer Systems. 
3304 Pico Blvd .. Santa Mon ica. CA 90405. 
(213)450-2060. 

June 26-30 

National Computer Graphics Association . 
Chi cago. IL. Contact: Nancy Lefebvre. 
NCGA. 840 1 Arli ngton Blvd .. Fai rfax. VA 
2203 1. (703)698-9600. 

June 26-29 

ACM/IEEE Design Automation Confer­
ence . Foun ta inb leu Hote l. Miami Beach. 
Fl. Contact: American Federat io n of Im­
age Processi ng Societ ies (30 I )589-8 142. 

June 27-29 

Design Automation Confe rence . Fon­
tainblcau Hote l. Miami Beach. FL. Con­
tact: Hill el Ofek. IBM Corp .. Columbia 
St.. Poughkeepsie. NY 12602. (914)485-
7763 . 

June 27-29 

Localnet '83. T he New York Hilton. New 
York. NY Contact: On-Linc Conference 
(212)563- 1000 

June 27-29 

Videotex '83 . The New York Hi lton. New 
Yo rk. NY Contact: London On-Li nc Inc .. 
1133 Avenue of the A mericas. New York . 
NY 10036. (212)692-9003. 

June 27-July 1 

Laser '83 Opto- Electronik. Trade Fair 
Center. Munich. Germany. Contact: La ll ­
man Associates (20 I )652-7070. 

June 28-30 

Symposium on Fault -Tolerant Computing. 
Jo ll v Hotel. Mi lano. Italy. Contact: Luca 
Simonci ni. l.E .I. C.N.R . . Via Santa Maria 
46. 1-16100 Pisa Pl. Ita ly + 39 50 500 159. 

July 4-5 

Optical Imaging Systems Meeting. Inter­
nationa l Conference Center. Kobe . Japan . 
Contact: Dr. lchiro Kitano. Nippon Sheet 
G lass Co. Ltd. I. Kaido Shila Konoiki . 
ltami. Hyogo 664 .Japan. 

July 8 

System Docume ntation Seminar . Seattle. 
WA. Contact: TCA. 1250 Oakmcad 
Pkwy . . #2 10. Los Ange les. CA (800)792-
0990. 

July 9-12 

NCC Board Conference . Las Vegas . NV 
Contact: Ann-Marie Barte ls. 1815 N. Lynn 
St.. Arlington. VA 22209. (703)558-3641. 

July 11-13 

Summer Computer Simulation Confer­
ence. Hyatt Regency, Va ncouver. B.C. . 

Canada. Co ntact: T he Society for Com­
puter Simu lation. P.O. Box 2228. La Jo ll a. 
CA 92038. (7 14)459-3888. 

July 11-15 

Di g ital S ignal a nd Image Process ing 
Course. Washi ngton . DC. Contact: Inte­
grated Computer Sys tems . 3304 Pico 
Blvd . . Santa Monica. CA 90405 . (213)450-
2060. 

July 12-13 

Fiber Optics Course . Hyatt Regency Mon­
trea l. Canada. Co ntact: Information Gate­
keepers Inc. (617)739-2022. 

July 17-22 

Power Engineering Society Summer Meet­
ing. Los A nge les Hil ton. Los Angeles . 
CA. Contact: Robert L. McM illen . Los 
Angeles Dept. of Water and Power. 11 N. 
Hope St.. Los Ange les. CA 9005 1. 

July 24-29 

Siggraph '83. Detroit. Ml. Contact: Sig­
graph '83 Conference Office. 111 E. 
Wacker Dr. . C hicago. IL 60601. (312)644-
6610. 

July 27-28 

Softfair, Hyatt Regency. Crysta l City. A r­
lington. VA. Contact: IEEE. Harry Hay­
man (30 I )589-8 142. 

for 
STD BUS 
Products 

In the poker game of today's STD Bus Board 
market, dy-4 systems now provides you with 
the winning hand - using only two cards . The 
DSTD-711 64K RAM/Floppy Disk Controller/ 

The result is a big pot in savings to you the 
customer. Lower board cost, reduced slots, 
reduced power requirements, - cost savings 
all around the table. 

DMA card, and the DSTD-102 CPU/Serial I/O If you're going to play the game, play it with 
(2-RS232C)/Bytewide processor card is a two the best hand - ~ ~ 

•
----------c·a·r·d·c·a·ll· o· n- a· f·u·ll· h· o· u· s·e· f-ro· m- t·h·e· o· t·h·e·r ·m· a· j·o·r--co· n· t·a·c·t· d· y· --4- sy· s-te_m_ s__ ~ r~ -STD players. and make a deal. ~ ... 

888 Lady Ellen Place Ottawa, Ontario, Canada KlZ 5Ml (613) 728-3711 
dy-4 SYSTEMS INC. 

Write 17 on Reader Inquiry Card 
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News Update 
Device Driver Development Program 
Graphic Software Systems Inc . and Digital 
Research Inc. have announced that eleven 
major graphics peripherals manufacturers 
have agreed to participate in their joint de­
vice driver development program . Through 
the program , announced last month , graphic 
software and operating system specialists de­
velop device drivers . These device drivers 
are then offered to customers through the 
Graphics System Extension (GSX) for the 
CP/M operating system . 

Microcomputer Market 
Intelligent Technologies International, Palo 
Alto, CA will introduce its first products ; a 
series of board-level micro-to-micro and mi­
cro-to-mainframe communications packages 
for the IBM PC, within the next two months . 

CTC/Allen-Bradley Agreement 
Computer Technology Corp., Milford , OH 
has announced the signing of a marketing 
and investment agreement with the Allen­
Bradley Co ., Milwaukee , WI. The marketing 
agreement gives Allen-Bradley exclusive 
marketing rights of the IPS in computer ap­
plications. CTC maintains the manufacturing 
rights and wi ll be the sole supplier of the IPS 
system components to Allen-Bradley. The in­
vestment agreement covers the purchase by 
Allen-Bradley of a minority equity position. 

PolyComputers To Develop Desk-Top 
PolyComputers, Inc. has announced that it 
has received $800 ,000 in funding from a Re­
search and Development Limited Partnership 
to develop a desk-top version of the Poly­
Computer which will be capable of process­
ing at a sustained rate of . 7 million instruc­
tions per second (" MIPS" ) in concurrent 
time-sharing, real-time , and multiple batch 
stream modes, with virtual memory support. 

James Tolley, President of PolyComputers, 
indicated that , "this new development fund­
ing wi ll enable us to offer a complete line of 
multiprocessing virtua l memory systems from 
well under $20 ,000 to a 17-CPU , 16 MIPS 
version at under $100 ,000. 

Plated Media Joint Venture 
Onyx+ IMI , Inc has announced the forma­
tion of a joint venture between Onyx+ IMI , 

Inc . and Knudsen Systems , Inc. of Chino, 
CA to manufacture thin-film plated media 
for use in Winchester disk drives. The com­
pany will be called KSI Disk Products and 
wi ll also engage in R&D for vertical record­
ing technology. 

TI, SEEQ Technology To Cross License 
Texas Instruments, Inc., and Seeq Technol­
ogy, Inc ., have announced an agreement fo r 
the application of Seeq's nonvolatile E 2ROM 
(electrically erasable , read-only memory) 
technology to Tl's TMS7000 eight-bit , single­
chip microcomputer family. Under the terms 
of the agreement , Seeq will develop versions 
of the TMS7000 family using Seeq's 2K x 8 
five-volt-only E2ROM program memory in 
place of Tl's standard ROM memory. Seeq, 
in turn, will make the resulting E2ROM 
TMS7000 and several future versions avail­
able to Tl beginning in 1984. 

Esprit Purchases Hazeltine Line 
Esprit Systems, Inc. has announced it has 
completed the purchase of the Computer 
Terminal Equipment Product Line from 
Hazeltine Corp . Esprit Systems is a new 
company formed by the management group 
of this product line together wi th Rosenkranz 
& Co. , a New York City based Investment 
Banking Firm , and Oxford Partners , a Stam­
ford , Connecticut based Venture Capi tal 
Firm specializi ng in hi g h technology 
investments. 

Magnex Signs Benchmark Contract 
Magnex Corp. has signed a "benchmark 
multi-million dollar contract" to provide its 
MIS-180 thin-film magnetic disk read-out 
heads to Storage Technology Corporation 
(STC) . The Magnex MIS-180 heads will be 
used by STC in its 8380 disk drive subsys­
tem, a data storage system with a capacity of 
2.5 Gbytes that is plug-compatible with the 
IBM 3380 disk drive. 

Archive Corp. Signs $2.5M Contract 
Archive Corp. has been awarded a $2 .5M 
contract to provide streaming cartridge tape 
drives to Sun Microsystems, Mountain View, 
CA. Under the terms of the agreement, Sun 
Microsystems will purchase both Archive 's 
20 and 45 Mbyte Intelligent Sidewinder and 
Super Sidewinder. 



BEACON™PUTS 
MORE GRAPHICS AT 
YOUR FINGERTIPS. 

It's a rare graphics system that can 
produce business graphics and also operate 
as an engineering work station for under 
$20,000. The Beacon™ System from 
Florida Computer Graphics puts it all right 
at your fingertips. 

Using Multi-Processor Architecture 
(MPA) and 48-bit microcoded firmware, 
the Beacon System produces virtually instan­

taneous generation of 
vectors, arcs, circles, 

rectangles, 

and polygon fills . And BeaconBRIGHTTM 
makes those images far more visible even 
in brightly lit areas. 

With the addition of 640KB of option­
al graphics memory, Beacon's 640 X 480 
resolution can create a 1280 X 960 address­
able image, typical of many CAD/CAM 
applications. This higher resolution, com­
bined with the standard BeaconROAM™ 
and Zoom features, makes Beacon ideal for 
many engineering and scientific applications. 

Check these unique Beacon features, 
standard on all models. 

• A wide range of true graphics and 
character graphics including dot 

addressability, lX zoom increments (up to 
16X), horizontal and vertical scrolling in 
variable speed, and more. 
• A palette of 256 colors; 32 usable at one 
time (16 in the graphics planes, 16 in the 
alphanumeric plane). 
• Superior ergonomic design. From a dis­
play that's twice as steady as those advertised 
as "flicker free" to the monitor that tilts, 
swivels, and adjusts in height. Beacon leads 
the way in human-factors engineering. 

Beacon works with joysticks, light 
pens, digitizer tablets, printers or plotters. It 
also interfaces with slide cameras, color cop­
iers and even large screen video projectors. 

For generating either business or 
engineering graphics, the Beacon System 
(stand alone or host dependent), offers a 
spectrum of capabilities unmatched in its 
price category. To find out more write for 
our full color literature: 
Marketing Communications Manager 
Florida Computer Graphics, Inc. 
1000 Sand Pond Road, Lake Mary, FL 32746. 
Or call (305) 321-3000. In the Continental 
U.S . outside Florida, dial 1-800-327-3170. 

FLORIDA COMPUTER GRAPHICS 
VISION IN CO?viPUTERS 



Integrated PCB Kit form Chassis version 

Meet some of our new 
problem solvers. -- a 

High performance, innovative design data displays in 
9'; 12" and 15" screen sizes, for system designers like 
you. And they' re all available in integrated, chassis 
or kit versions. 

Using these basic displays, our engineers become 
your engineers! They custom design a display for 
your specific application, meeting your 
particular system design req uirements. 
Scanning frequencies to 32 
KHz and more. Up to 1200 li ne 
resolution . TIL or composite 

AUDIOTRONICS 

video. 120 or 240V AC, or 12 or 24V DC. Give us your 
specifications and we'll solve all your display problems. 
And we'll deliver on time, when you want them. 

Audiotronics has been solving problems for over 25 
years, designing hundreds of custom data displays for 
important customers, large and small. Call today. Turn 
our engineers loose with your display system problems. 

See Us at NCC Booth 01100, Disneyland Hotel 

North Hollywood 
Cali1ornia 91605 
(213) 765-2645 
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MiniScribe V 
MiniScribe will announce 3 and 4 platter 5 \/411 

Winchesters at NCC. Designated MiniScribe 
V, the hard disk systems are expected to have 
a maximum capacity of 40 Mbytes with oxide 
media and 52 Mbytes if plated media is used. 
The V features an access time of 65 ms , al­
most double the performance of the Mini­
Scribe IV. OEM pricing is about $700 or 
$200 less than closed loop drives of similar 
capacities . Production is slated for the 3Q of 
1983. 

Winchester Disk Controller Board 
Adaptec Inc., Milpitas , CA recently an­
nounced a new fully SASI/SCSI compatible 
Winchester disk contro ller board. The ACB -
4000 is priced at $150 in high volume OEM 
qty. The ACB-4000 is currently available as a 
board along with ACS-4000, a licensed chip­
set version of the product. 

Raster, Auto-trol Sign $1.5M Deal 
Raster Technologies , Inc. signed a 2-year 
OEM agreement worth approximately $1.5M 
to supply Auto-tro l Technology with color 
raster-scan controllers for their CAD work­
stations. Raster Technologies ' Model One 
controller is capable of 1024 x 1024 resolu­
tion with four bit planes of image memory al­
lowing simultaneous display of up to 16 
colors . 

DEC, Molecular Design Agreement 
DEC and Molecular Design Ltd . (MDL) an­
nounced a cooperative marketing agreement 
to promote use of MDL application software 
packages on DEC's VAX superminicomputer 
systems. Under the agreement , MDL is 
adapting its line of chemistry-oriented appli­
cation software packages to DEC's family of 
VAX 32-bit superminicomputers. 

"oration 
. k corP perite d Road 

5550 Red""c't 94619 
oakland . 
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SUBSCRIBE 
TO SUCCESS 
REFERENCE 
The Business 
JoumalFor 
IBM Personal 
Computing 
Are you in business? 
Read REFERENCE to find 
out how you can utilize the 
IBM Personal Computer 
in your business. 

------------. Yes, I want to subscribe to I 
I 

REFERENCE magazine for 1 year 
(6 issues) for only $18.00. I 

I Add $3.00 for Canada and Mexico. Other I I foreign countries add $6.00 (surface mail). I 
I PLEASE PRINT I 

I NAME I 
I COMPANY I 

I AOOfil~ I 
I CITY STATE ZIP I 
1
1 

D Personal Check Enclosed I 
D Money Order Enclosed I 

I D MasterCard I 
I D Visa I 
I I 
. Card# I 
I Exp. Interbank # I 
I I I Signature I 

IREfERENCE•M I 
I P.O. Box 100, Dept. M-5 I 
- Milford, NH 03055 603-673-9544 .. 

-------------Write 21 on Reader Inquiry Card 
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Technology Trends 

3M Preparing For New Media 

The 3M company of St. Paul , 
Minnesota has one of the more 
opti mistic out looks on the market 
for magnetic media and storage 
products . The firm's St. Paul­
based research laboratories re­
portedly have several technol­
ogies prepared for use in media 
products. In the area of micro 
floppy media, 3M is working on 
all sizes announced to elate: 3.0, 
3.25, 3.5 as well as the recent 
IBM announcement , 4.1 . Repre­
senta tives indicate, however, that 
they consider the media or sub-

strate their crucial consideration, 
rather than size. Vertical record­
ing, particulate versus thin film, 
thin media applications processes , 
coercive recording processes and 
stab le recording substrates are 
among the key issues being stud­
ied. The company is likely to 
bring a great deal of hidden 
strength to the field , being the 
largest producer of magnetic me­
dia in the world. or second after 
TDK if flexible media on ly are 
considered. - Barrel/ 

Write 232 

IBM Introduces 4" Diskette Drive 

IBM recently introduced their 
new 4" diskette drive at the J anu­
ary 26 , 1983 ANSI meeting in San 
Diego . ANSI is current ly consid­
ering three proposals: the 3", 
3.25" and 3.5" media format. 
IBM's introduction could produce 
even longer delays in setting stan­
dards should they decide to push 
for support. 

The IBM 0341 diskette drive 
records on one side of the 4" IBM 

Fi!!11re I . I BM 0341 4" diske11e drii ·e. 

DemiDiskette using FM encod­
ing. Capacity is 358 Kbytes unfor­
matted. Other specs include: 46 
tracks , 6865 bpi , and 68 tpi. The 
drive has both read and write ca­
pabilities and contains the re­
quired power drivers for control­
ling the drive . 

The drive is avai lable now and 
is priced at $600 in single quantity 
and at $165 each for OEM quanti­
ty 10,000. Write 231 
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Renco understands motion control. And the need 
for high reliability encoders in industrial automa­
tion systems. And since we've been engaged in 
the control of incremental motion and its conver­
sion to digital logic since 1968, we also understand 
and deliver interface electronics for robotics and 
other industrial applications requiring precise mo­
tion control. 

Our complete 
encoders in-

eludes incrementals, modulars, absolutes, analogs 
and linears. All of these, whether supplied as part 
of our off-the-shelf programs or in custom config­
urations, are compatible with CNC and program­
mable controllers. 

To learn more about how Renco turns to 
industrial automation, send for our comprehensive 
Reference Guide to Optical Encoders. Then at your 
next opportunity to incorporate encoders in an 
industrial automation system design, turn to us. 

--------------, 
Please rush me a copy of your Reference Guide to 
Optica l Encoders. 

Name 

Company Name 

Address 

City 

State Zip 

Phone 

I 
I 
I 
I 
I 
I 
I 
I 
I 

_____________ _J 

Divis ion of Electro-Craft Corporation 
26 Coromar Drive, Goleta, CA 93117 
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Market Trends 

22 

Flat Electronic Displays In Computer 
Products & EDP Applications 

The current and anticipated 
growth in the computer terminal 
display market is a reflection of 
the ever expanding market for 
computers and related equipment. 

The traditional CRT display 
will continue to dominate as the 
major display technology used in 
computer terminals , at least 
through the end of this decade. 
The CRT's abi lity to display sever­
al thousand characters and its tre­
mendous cost effectiveness ( 4 to 6 
cents/character) are the main rea­
sons for this projected domina­
tion . By comparison , the emerg­
ing flat , dot matrix display 
technologies will be limited to 
smaller numbers of characters , 
and will be more expensive on a 
per character basis. 

Competing Technologies 
During the next seven years , we 

see a number of competing flat 
panel display technology types 
emerging: flat CRTs , LCDs (Liq­
uid Crystal Displays) , VFDs 
(Vacuum Fluorescent Displays), 
PDPs (Plasma Display Panels), 
EL (Electroluminescent) , GEP 
(Gas-Electron -Phosphor) , and 
Electrophoretic Information Dis­
plays (EPID). At present , LCDs, 
VFDs, PDPs and EL panels are 
being used in computer/EDP ap­
plications but only on a limited 
basis. 

The projected U.S . and world­
wide markets for flat pane l dis­
plays used in computer applica­
tions are shown graphical ly in 
Figure 1. The U.S . market will 
grow from $24 million this year to 
nearly $40 million by 1985 and to 
over $90 million by 1990. This 
year 's worldwide market will be 
just over $65 million. As the 
economy improves this year and 
next , the worldwide market for 
these displays will grow by 30% in 
1984. An average annual growth 
rate of 25-30% is expected be­
tween 1985 and 1990 ; the word­
wide market should exceed $270 

million by the end of the decade. 

Dedicated CRT 
All desk-top and nearly a ll µCs 

now incorporate dedicated CRT 
displays , with diagonal screen 
sizes ranging from 10 to 15 inches. 
The CRTs used in these systems 
have a resolution of 300 to 500 
lines and can routinely display 
about 2000 characters. The flat 
CRTs currently under develop­
ment by Sony, Philips and others 
will most likely be introduced on 
the market for computer app lica­
tion during 1984. Sony has al­
ready introduced a hand-held TV 
using their flat CRT concept while 
Philips has demonstrated a proto­
type of their channel electron 
multiplier facep late device. The 
U.S. market for flat CRTs will be 
about $0.5 million initially but 
should grow to over $10 million 
by the end of the decade. On a 
worldwide basis , the flat CRT 
data display market is expected to 
reach $45 million by 1990, 16.6% 
of the total market (Figure 2). 
Because of the relatively higher 
cost of the flat device , this repre­
sents only about 6% of the pro­
jected $676 million worldwide 
market for all CRTs (val ue of 
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bulb, yoke, and E-gun) used in 
non-consumer applications. 

Currently, the most commonly 
manufactured VFDs are the blue­
green segmented displays for use 
in digital clocks , radio/TV tuner 
indicators , stereo equipment, 
VCRs, vending and gaming ma­
chines. The dot matrix type VFDs 
are designed for use in computer 
terminals, word processors, and 
graphical display applications. 

All In Japan 
There are only three manufac­

turers of VFDs , all based in Japan 
and each controlling about one 
third of the world market. One of 
the three, ISE Electronics, Ltd., 
is concentrating its efforts on the 
development of large area, dot 
matrix panels for eventual appli­
cation to PCs and data processing 
equipment. ISE now offers 45 
models of their "ITRON " series 
VFDs which can display from a 
minimum of 8 characters (14 seg­
ment arrays) to as many as 480 
characters. They also offer con­
tinuous dot matrix arrays in var­
ious sizes and in 1982 announced 
the development of a 256 x 256 
element VFD matrix display. 

The other VFD manufacturers 
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1986 1988 1990 

0 Worldwide Market 

Figure 1: Projected U.S. and worldwide markets f or f lat panel displays used in 
computer related equipment. 
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IF WORDS ALONE AREN'T GRAPHIC ENOUGH, 
USE DECO'S NEW HIGH RESOLUTION 
GRAPHIC DISPLAY MODULES! 

DECO offers the latest in display technology. Close dot spacing and Vacuum 
Fluorescent technology make the display bright, sharp and highly readable 
even in daylight with proper filtering. Each dot is independently address­
able allowing formation of almost any character or shape the mind can 
imagine! Graphs, charts, ideograms, waveforms and more can all be dis­
played. Even reverse video is possible. Complete drive, interface, control 
logic, refresh and buffer electronics are on board. Only +5 VDC is required to 
power the unit. 

BUT, IF WORDS ARE WHAT YOU WANT, DECO'S 

Stlbn 
~'-M)R~1r 

M 1282 Thin profile and low 
voltage made the M 1282 an 
ideal alternative to CRT in 
many applications 

Watch this space for the latest GRAPHICS DISPLAYS! 

Alphanumeric Displays are specified by engineers 
all over the world. The bright vacuum fluorescent 
characters are highly readable and filter from nat­
ural blue-green to blue, green, aqua, amber and 
red. VF tube technology offers high reliability and 
tube MTTF up to 100,000 hours. Low Power re­
quirements (as low as 65 milliwatts/character) are 
well below the dissipation of LED or gas discharge 
displays. DECO's displays are self-contained ready 
to use subsystems. They are microprocessor 
controlled with all drive, refresh, interface, control 
logic and buffer circuitry on board. Some units have 
user programmable character generators. All models 
have on board power conversion circuitry. Just input 
+5 VDC and a 7-bit ASCII signal and you're in 
business! 

DECO'S SINGLE LINERS come in a wide range of 
sizes from 10 to 40 character positions and Smm to 
9mm character height. 14 segment. 5x7 and even 5x12 
matrices available. 

WORLDWIDE DISTRIBUTION 
United States Spain 

Digital Electronics Corp. Unitronics SA 
(415) 786·0520 242 52 04 

United Kingdom/ Ireland Israel 
Auriema Ltd . Vectronics Ltd. 
6286-4353 052-56070 

France Australia / New Zealand 
Alfatronic S.A. Soanar Electronics Pty. Ltd. 

791-44-44 ext 5735 03·840-1222 
W. Germany/ Austria Brazi I/ Argentina/ Greece 

Bitronic GmbH Turkey / So. Africa/Taiwan 
089-470-2098 Ad. Auriema Int 

Switzerland/Liechtenstein (212) 938-0930 
Memotec AG (New York, N. Y., U.S.A.) 
063-281122 Belgium/ Luxembourg 

Sweden/ Denmark Betea, SA/NV 
Auriema AB (02) 7368050 
08-730·5160 Eastern Canada 
Netherlands Gidden-Morton Assoc. Inc. 

Auriema Nederland BV 416-671-8111 
(040) 816-565 Western Canada 

Norway T.W. Racey Sa les 
Schive Electronics 604-987-1730 

02-785-160 
Italy 

Local representation Auriema Italia SRL. 
02-430602 throughout the U.S. 

M26 X 256 is ideal in many foreign language 
or mixed character size applications. Intermix 
graphics and alphanumerics at user option. 

-- ~~· ID£ff These 5x7 dot matrix displays offer the fastest data 
- -~Ur, transfer rate available and are completely flicker free. 

-- -:-_7AST MULTI LINERS M6400A 6 lines x 40 characters 
M2400 2 lines x 40 characters 

THE DISPLAY INNOVATORS 

DIGITAL ELECTRONICS CORPORATION 
26142 EDEN LANDING RD , HAYWARD, CA 94545 • (415) 786-0520 • TELEX: 172073 DIGELEC HYWD 
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CONTROL DATA: 
AFTER 25 YEARS, 
STILL THE LEADER IN 
THE PERFORMING ARTS. 

Designing peripherals with exceptional performance is as 
much an art as a science. We know. We've been doing it since 
1962. From the beginning, we've been dedicated to giving 
you solutions to on-line and back-up storage needs. Example: 
the Storage Module Drive (SMD) we introduced became the 
industry standard for removable media disk drives. The SMD 
is just one of the high-performance products that helped 
make us the world's leading independent supplier of 
storage peripherals. 

We're still adding star performers to our product family. 
The LARK with a combined 50 Mbytes of fixed and removable 
media. The WREN high-performance 5-1/4" winchester drive. The 
Sentinel 1/4" cartridge streaming tape drive and the RSD that 
provides 80 Mbytes of removable media in a unit one-half the 
size of the original SMD. 

Today there are more than 35 different products designed 
to help you meet any storage or back-up requirement with 
maximum reliability and low cost of ownership built right in. 

There's more-the direct support that Control Data offers. 
We can deliver maintenance on everything we make. So 
wherever your customers are, Control Data peripherals can 
be counted on for less downtime and more 
productivity than unsupported 
products. Our spare parts 
programs help ensure that 
your reputation for excellent 
service with your customers 
is backed to the hilt 
24 hours a day, 
365 days a year. In the 
United States and around the globe. 

Add to this the commitment to research, 
to development and to manufacturing 
quality that a corporation the size of 
Control Data contributes, and you're 
looking at precisely the kind of 
performance that makes our OEM 
peripherals top-rated in independent 
preference studies year after year. 

Every performance needs a program. 
We'll send you one free: our new 48-page 
OEM products catalog. Write OEM Product 
Sales, Control Data Corporation, P.O. Box 0, 
HQN08H, Minneapolis, MN 55440. 

(5 2) CONTR_OL DATA 
Write 10 on Reader Inquiry Card 
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LCD 
85.9 

1990 
(Millions of Dollars) 

Plasma 
73.0 

Flat CRT 
45.0 

are Nippon Electric Company 
(NEC) of Tokyo and Futaba 
Corp., based in Akihabara , Ja­
pan. Most of both companies' 
products are sold to consumer 
electronic manufacturers but they 
are also concentrating their efforts 
on the emerging office equipment 
and automotive markets. Futaba 
now offers a variety of dot matrix 
VFDs with up to 15 lines of 80 
characters per line for use in elec­
tronic memory typewriters and 
computer terminals. 

The U.S. market for dot matrix 
VFDs for computer related equip­
ment is expected to grow from 
less than $4 million this year to 
about $12 million by 1990. The 
worldwide market should exceed 
$49 million or 18% of the fla t dis-

VFD 
492 

Figure 2: Projected 
worldwide market 
shares by technol­
ogy type . 

play market by the end of the dec­
ade (Figure 2) . 

Of all the flat panel display 
technologies used in computer re­
lated products, PDPs have thus 
far captured the largest market 
share. Burroughs is conceded to 
be the world 's largest producer of 
all types of PD Ps . Industrial Elec­
tronic Engineers (IEE) is believed 
to be second only to Burroughs in 
U .S. sales, although the company 
buys all of its PDP units from Oki 
and Okaya of Japan. Cherry Elec­
trical , Beckman, NEC and Fujitsu 
are also major suppliers. Bur­
roughs is now building a 25 line 
x 80 character PDP for use in 
computer systems. The company 
expects to build at least 2000 units 
in 1983. Although initially it will 

be offered at a higher price, com­
pany spokesmen believe that the 
product's price will be reduced to 
$500 or less within the next sever­
al years as volume increases. 

Companies such as Electro­
Plasma, Interstate , Photonics and 
Science Applications, Inc. (SAi) 
produce displays for military ap­
plications under government con­
tract ; the PDPs are usually part of 
some larger system which includes 
peripheral components and soft­
ware . Electro-Plasma has recently 
introduced a PDP for computer 
terminal application with up to 51 
lines of 80 characters per line for 
the commercial market. 

The worldwide PDP market 
will grow from $30 million in 1983 
to $73 million by 1990, making it 
second only to LCDs in market 
share (Figure 2). The potential 
cost effectiveness of PDPs on a 
per character basis for a large 
number of characters, will create 
markets for PDPs in graphics ter­
minals , other EDP applications 
and perhaps even the "portable" 
or "transportable" personal com­
puter market. 

The only other light emitting 
technology which will show a sig­
nificant increase in market share 
during the next few years is the 
dot matrix Electroluminescent 
(EL) panel. Sharp Corporation is 
presently the only manufacturer 
of these devices , which emit yel­
low-orange light. Most of the 
units sold in 1982 were consumed 
by Grid Systems and several other 
µC makers for evaluation pur­
poses. If Sharp solves the techni-

PROJECTED U.S. MARKET FOR FLAT DOT MATRIX DISPLAYS FOR 
COMPUTERS/EDP APPLICATIONS 

(Millions of Constant 1982 Dollars) 

Display Technology Type 1983 1984 1985 1986 1987 1988 1989 1990 
CRT (Flat) 0.50 1.00 2.00 3.00 4.50 6.75 10.13 
LCD 2.70 4.05 5.67 7.65 9.95 12.44 15.55 18.66 
VFD 3.80 4.56 5.47 6.57 7.88 9.30 10.79 12.40 
Plasma (Gas-Discharge) 17.00 20.40 23.66 26.50 29.15 31.49 34.01 36.05 
Other Light Emitting 0.80 1.60 2.56 3.84 5.38 6.45 7.42 8.16 
Other Flat Passive 0.00 0.50 1.00 2.00 3.00 4.20 5.46 
Total 24.30 31.11 38.87 47.56 57.36 67.17 78.71 90.85 

Table 1: Projected U.S. market for Flat Dot Matrix Displays f or computers/EDP applications. 
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PROJECTED WORLDWIDE MARKET FOR FLAT DOT MATRIX DISPLAYS FOR 
COMPUTERS/EDP APPLICATIONS 

(Millions of Constant 1982 Dollars) 

Display Technology Type 1983 1984 1985 1986 1987 1988 1989 1990 
CRT (Flat) 1.00 2.00 4.00 10.00 20.00 30.00 45.00 
LCD 24.10 30.13 37.66 47.07 56.48 64.96 74.70 85.91 
VFD 10.00 14.00 18.90 24.57 30.71 36.86 42.75 49.16 
Plasma (Gas-Discharge) 30.00 37.50 45.00 51.75 57.96 63.76 68.86 72.99 
Other Light Emitting 1.50 2.40 3.36 4.37 5.46 6.55 7.53 8.29 
Other Flat Passive 0.00 0.90 1.80 3.60 5.40 7.56 9.83 
Total 65.60 85.03 107.82 133.56 164.22 197.52 231.40 271.17 

Table 2: Projected worldwide market for F/01 Dot Matrix Displavs for co111puters/EDP applications. 

cal (reliability) problems associat­
ed with the manufacture of these 
devices, the price of the thin-film 
EL could become competitive 
with those of the other flat panel 
technologies. However, lack of a 
second source and the uncertainty 
regarding reliability makes it un­
likely that EL will make as great 
an impact on the market as the 
other discussed here. Gas-elec­
tron-phosphor (GEP) displays, 
which are presently under devel­
opment by Siemens, will not make 
an impact on the market until late 
in the decade. If Siemens is suc­
cessful with its development of a 
cost-effective, full-color, computer 

terminal display, this G EP tech­
nology could begin to displace 
some of the CRTs pre-eminent po­
sition in color graphics terminals. 
For these reasons, the worldwide 
market for other light emitting 
displays is only projected to be 
$8.3 million by 1990 (Figure 2) . 

Non-LCD Market 

The markets for non-LCD pas­
sive displays are essentially the 
same ones that are now served by 
LCDs. Unfortunately, many of 
the technologies are under devel­
opment and it would appear that 
products using these technologies 

Sleeping Giant To Enter 
CAD/CAM 32 Bit Market 

Gerber Systems Technology, sub­
sidiary of Gerber Scientific Inc . 
($115 million sa les in 1983), is 
quietly gearing up for major an­
nouncements in CAD workstation 
systems for the summer confer­
ence season. The company's main 
strength lies in CAD for mechani­
cal products, but its electrical/ 
electronic products are growing 
rapidly. Gerber Systems has had a 
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great deal of success over the past 
year with its 16 bit Autograph 
product line, particularly in 
Southern California where it 
claims to be displacing Computer 
vision in small installations. The 
Autograph is a monochrome, 
standalone workstation with a 
price range of $80k to over $100k. 
Success for the product is due to 
the fact that at $100k the cost of a 

will not appear on the market un­
til 1985 or later. The wor ldwide 
market for these displays is pro­
jected to approach $10 million by 
1990. The leading candidate for 
application to computer products 
is the electrophoretic (EPID) dis­
play using the control e lectrode 
concept. The EPID display has 
received the most attention in re­
cent years and companies such as 
Exxon Information Systems , 
North American Philips, Tek­
tronix and Xerox have active de­
velopment programs. 
Joseph A. Castellano, Ph.D., 
Stanford Resources, Inc., San 
Jose, CA 

system makes it roughly equiv­
alent to a commodity, that is ap­
proximately equal to the cost of 
capital equipment for the engineer 
in a design lab. Over 50 of the 
systems have been sold at an 
average cost of $110k. 

Based upon this success for 
standalone products, GST is plan­
ning to enter the market with an 
even more powerful, but less cost­
ly, system over the course of the 
summer. Early indications are that 
the company will take a twofold 
approach in evaluating or produc­
ing such systems: one to be based 
upon the newly released Hewlett­
Packard 9000 Desktop Main-
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1WO 8" FLOPPY DISKS -
Emulates DEC RX02/RX03 
(total storage 2MB). 8" cartridge 
tape drive also available. 

LSl-11 and DEC 
ore trademarks of 
Digital Equipment Corp 

Three quad (six dual) expansion 
slots for additional memory, 
peripheral controllers, or PCM' s 
newonduniqueZBOVl l CP/ M 
processor. System runs all DEC 
operating systems including 
RTll , TSX· PLUS, RSXll / M, 
RSTS/E, and UNIX 

5W' WINCHESTER DISK -
Emulates four DEC RL02 drives 
(total storage42MB). Optionally 
up to 84MB. 

PRICED UNDER $10,000 IN QUANTITY!!! 
CALL TOLL FREE 1-800-558-7832 

AVAILABLE NOW in system or component form. Other configura­
tions a lso offered with 5%" a nd free standing disk d rives 

I 57 NORTH MAIN ST.• HARTFORD. Wl53027 • (414) 673-6800 
Telex. 269686 
Nationwide maintenance from KALBRO. 

FORMERLY GENERl>l ROBOTICS CORP 

Write 25 on Reader Inquiry Card 

l];n us your thoughts Digital Design is your 
forum - your inputs 
help keep the magazine 
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interesting and vital to 
the design community. So let us know how we're doing and how we can serve 
you better in the future . We want to know what you like or disl ike about Digital 
Design, the subjects you 'd like to see us address, how you feel about the 
problems you face every day as design professionals. 

If you have thoughts your peers should know about, put them in a letter in 
Digital Design. Have your say in your magazine ! Send letters and comments to: 
Editor, Digital Design, 1050 Commonwealth Ave ., Boston , MA 02215. 
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frame, and another around a Na­
tiona l Semiconductor 32 bit µP. 
The company feels that 32 bit sys­
tems are the key because they will 
allow engineers to perform analy­
sis rather than merely draft. The 
primary market for such systems 
is fe lt to be in companies with an­
nual revenues under $100k an­
nuall y. 

Under the HP 9000 based ap­
proach , the system would be ap­
proximately $80k to $90k, but 
would have 80% again the capa­
bi lity of its existing IDS system . 
Such a system would also be de­
signed with the implementation of 
so lids modelling software in mind. 
The Romulus Software now pro­
vided by Evans and Sutherland is 
already under consideration for 
such an application . 

With a Motorola chip , a lower 
cost but also color system cou ld 
be configured in the price range of 
$40 to $60k ; such a system might 
have a 50 Mbyte Winchester tape 
backup. While both hardware ap­
proaches are spoken of, a single 
set of Unix, Fortran and Pascal/C 
programs would be developed for 
both. However, while the Motor­
ola based system would be orient­
ed for the lower cost single work­
sta tion approach, the HP model 
would form part of a networking 
system, based around HP's Un­
german n / Bass networking or 
around some type of Ethernet 
contro ller. The former approach 
would be provided with additiona l 
market appeal through the 
strength of HP's international 
marketing capabilities . 

The real importance of these 
scenarios , however, is found in the 
other operating subsidiaries of 
Gerber Scientific- in its Scientific 
Instruments and Garment Tech­
no logy Groups where CAM app li ­
cations provide a hidden base of 
technology avai lable to no other 
major CAD vendor. These are the 
company's original areas of exper­
tise , and if coupled with 32 bit 
CAD capabilities. the firm wi ll 
have a chance to become signifi­
cantly larger in the entire field of 
process technology. Write 233 

-Borrell 

Digital Qesign • May 1983 



Applications Notebook 

Fujitsu's MBM27C64 -A Step Ahead 

Introduction 

The Fujitsu MBM27C64 is a high 
speed 64K UV Eraseable Pro­
grammable Read Only Memory 
(EPROM), organized into a µP 
compatible SK words by 8 bits . 

The MBM27C64 is available in 
speeds of 300, 2SO and 200 ns. 
Operating with a single SY (+ I -
10% ) supply (for read operation) 
it features fully static switching 
circuitry to eliminate the need for 
external clock circuitry. All de­
vices are available in the commer­
cial temperature range of 0 to 
70°C. Selected devices are avail­
able in extended ( - 40° to + 8S0 C) 
and high reliability ( - SS 0 to 
+ 12S0 C) temperature ranges. All 
devices are available with the 
MIL-STD-883B test flow pro­
cessing. 

Two Dimensional Output 
Buffer Control 

The G control input and the P/G 
control input provide the user 
with a two dimensional high­
speed output-enable accessing 
feature with accessing times of 
less than lSO ns . Each output-en­
able input allows the user to OR­
TIE the respective outputs with­
out invoking bus contention. This 
feature also simplifies future sys­
tem memory expansion . 

Single Input Power Down 
Control 

The MBM27C64 will enter one of 
two standby modes dependent on 
the level of the E input. Applying 
a TTL compatible input will in­
voke a power down operation, 
yielding a current consumption 
equal to 1 mA (ISBl). Applying a 
CMOS compatible input (from 
V cc - 0 .3Y to V cc + 0.3Y) to 
this E input yields a typical device 
current consumption of l µA 
(ISB2) compared to ISBl for the 
TTL input. An internal pull-up 
resistor to V cc on the E pin elimi­
nates the need for an external 
pull-up. The three control signals 
E, G and P (P/G) provide the 
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Operation Timing Diagram 

Addresses 

Q0-07 

TAVQV 

(1) 

Addresses 
Valid 

TELav · 

Not.:,: {_l) (; mu~ he t.ld;1~'L'd up to TAVQV - T(iLOVa!tcr tlK: follmg L·d~L' ot 
E Y.11hout 1mp;u:1 nn T/\VOV _ _ 
C!) TG HQZ 1' '\'l<:L'llkd fn1rn <;or[. .... 111d1c\cr 1><:n1r, f1r,1 

TAXQX 

(2) TGHQZ 

HighZ-

Figure/: Read operation timing diagram. 

user with an easy read operation 
timing sequence (Figure 1). 

Power Consumption Savings 

As is the case in all CMOS de­
vices , the power consumption of 
the MBM27C64 depends on the 
frequency in which the device is 
operating. Operating at S MHz , 
the MBM27C64 draws a maxi­
mum of 100 mW over the entire 
temperature range , approximately 
Y, that of industry available 64K 
NMOS EPROMs. Typically (TA 
= 2S°C and V cc = SY), this de­
vice draws approximately 33 mW 
for 4 MHz operation. 

The standby current (ISBl and 
ISB2) consumption of the 
MBM27C64 is 3 or 4 orders of 
magnitude less than its NMOS 
counterpart. Typically, the 
MBM27C64 draws S.S µW for a 
CMOS (Yee + 0.3Y to Yee 
- 0 .3V) input level on the E in­
put. Expressed as a power-per-bit 
ratio, the MBM27C64 consumes 
approximately 0.27 % (8.0nw to 
2900 mW) that of its NMOS 
competition . 

Programming 

The standard SO ms programming 
pulse width can be utilized with 

the MBM27C64. This algorithm is 
available on many commercially 
available PROM Programmers. 
However, the device will achieve 
extremely high data retention 
characteristics even when pulse 
width is reduced to 2S ms. 

In addition to the standard 2S­
SO ms pulse width programming 
procedure, the MBM27C64 can 
be programmed with a fast pro­
gramming algorithm designed by 
Fujitsu called QuickPro. The al­
gorithm (Figure 2) uses a se­
quence of 1 ms pulses to program 
each location and will typically 
yield a savings of 86 % in pro­
gramming time per device . ln cus­
tom programmer designs that re­
quire less overhead the savings 
can be even greater. 

The programming mode is en­
tered when + 6Y is applied to the 
Y cc pin followed by applying 
+ 21 V to the V PP pin. A TTL low 
input must be applied to the E in­
put, and a TTL high input must 
be applied to the G input. After 
the programming voltages and 
TTL levels have stabilized, a se­
quence of 1 ms pulses must be ap­
plied to the P pin for program­
ming. After each pul~e, a counter 
must be stepped and the location 
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Start 

Address = G 

Vee = 6V 

Vpp = 21V 

Yes 

Apply 1 Prog. Pulse (1 mS) 

Yes 

NG 

Apply Additional 
Prog . Pulse 

1 mS x X or XmS x 1 

Address + 1 

Vee = 6V ± 0.25V 
Vpp = 21V ± 0.5V 

Tpw = 1 mS ± 50 µS 
(* = XmS = 5%) 

G: Start Address 
N: Stop Address 

Maximum 40mS + u/Byte 
Minimum 2mS + u/Byte 

(For example) 
64K Bit EPROM 

Maximum 320Sec. + 13 
Minimum 16Sec. + 13 

Fail 

Figure 2: Quick programming flow charr for M BM27C64 £PROM. 

PROCESSOR MBL8086 Z8ooo 68000 8085A 
DEVICE/MHz 5 8 10 4 5 8 3 5 
MBM27C64-30 x M x 
MBM27C64-25 x x x x x 
MBM27C64-20 x M x x M x x 

Note: M = Marginal compatibility 

1 
x 
x 
x 

should be checked fo r accuracy. 
Upon verification , an additional 
sequence of 1 ms pulses equal to 
the present value of the pulse 
counter must be applied to the lo­
catio n to ensure proper levels of 
stored cha rge . 

A n alte rnate approach · to the 
additio na l pulses wo uld be to ap­
ply a single TTL low pulse with a 
width equi va lent to the value of 
the pulse counter multiplied by I 
ms. When the pulse counter 
reaches a max imum of 20, the 
verifi ca tio n procedure is skipped 
and a fl ag is se t to indica te a p ro­
gram fa ilure. U po n comple tio n of 
progra mming o f the entire device, 
a fi na l a rray ve rifi ca ti o n (a ll loca­
tions) is required . A ll Fujitsu 
MBM27C64 devices will typica ll y 
require o nly two I ms pulses (one 
initia l and o ne addi tio nal) to 
reach p roper sto red charge levels. 

Typical Applications 

Due to the no n-vola til e cha racter­
istics of E PRO Ms, the majo rity of 
applica tio ns fo r E PRO Ms are in a 
µP -based system's develo pment 
cycles. Since micro-code fre quent­
ly invo lves ma ny iterations before 
the released rev ision of the code 
is produced, no n-vo latil e, quickl y 
a nd eas il y a lterable devices a re 
necessa ry. The po pular µP s of to­
day can be seen in Table 1 with 
their co rrespo nding access time 
require ments. As can be seen by 
the table, the speed ve rsio ns of 
t he MBM 27C64 acco mm o d a t e 
many µP syste ms. 

Packaging 

T he MBM27C64 is ava il able in a 
Jedec Standa rd 28 pin dua l-in-line 

6809 Z8o NSC800 
1.5 2 2.5 4 2.5 5 
x x x 
x x x x 
x x x x x M 

Tab le I: The MBM27C64 series devices are compatible with 111w1v poplll11r µPs, li111 i1ed hr 1he req ll ired access 1i111e of' each µP. 
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package (DIP). The package is 
manufac tured in ceramic with a 
transparent crystal window fo r ul­
tra violet memory array eras ing. 
This device is also ava il ab le in a 
32 pin leadless chip ca rrier. With 
dimensions of 450 x 550 mm 2 

(typica l). this LCC is also manu­
fac tured in ceramic with a trans­
parent crys tal window and a metal 
sea l. Addi tional hybrid packaging 
techniques are also ava il ab le upon 
request. 

Conclusion 

Th e C MO S 64K MBM 27C64 
EPROM prov ides a high density. 
low power consumptive and eas il y 
alterable EPROM primarily fo r 
use in µ P based systems. The 5.5 
µ W typical standby current dra in 
and 150ns typica l access times 
combine to offer the designer a 
program storage device with no 
" tr a d e -offs." T h e NMOS 
MBM2764 is also ava ilab le in 
similar speeds and packaging op­
tions fo r users who don't req uire 
the advantages that the CMOS 
device offers. Rob Stram ky, Ap­
plications Engineer. Fujitsu Mi­
croelectronics In c., 2985 Kifer 
Rd.. San ta Clara . CA. 9505 1. 
(408) 727-1700. Write 234 

Attention BK x 8 EPROM 
Users! Free Samples . ... 
If you are interested in obtain­
ing sa mples of the Fuji tsu 
C MOS MBM27C64 or i t s 
N M OS co un terpa rt th e 
MBM2764. please write on 
compa ny letterhead to Bob 
Sykes. Product Marketing En­
gineer, Byte-Wide Memories . 
Fujitsu Microe lectronics, Inc . . 
2985 Ki fe r Rd ., Santa Clara, 
CA 9505 1. To rece ive the free 
part you must include descri p­
tion of your SK x 8 EPRO M 
app li ca ti o n , includin g to ta l 
memory size, speed and power 
consumption requirements. and 
packaging needs. One free 
MBM 27C64 or o n e f r ee 
MBM2764 wi ll be deli vered to 
the first 500 qualified inquiries. 
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Robots are performing as contributing 
assets, not as inevitable costs. 

Laura Conigliaro is Vice President 
in the Research Department at 
Prudential-Bache Securities Inc. 
As an analyst, she covers the field 
of factory automation, including 
robotics, computer-based vision 
systems, advanced technology ma­
chine tools, and CAD/CAM, both 
from an industry and company 
perspective. Ms. Conigliaro's pre­
vious employment includes se"'fral 
years spent as an intelligence ana­
lyst at the National Security Agen­
cy. She was contributing author to 
a book on investment and, more 
recently , has contributed numer­
ous articles to various publications 
and studies done about robotics, 
including her own " Robotics 
Newsletter. " 
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by Laura Conigliaro 

W hen did the robot industry 
begin? Clearly, the use of 

the first industrial robot commer­
ciall y, in 1961, occurred many 
years before the more recent fre­
netic focus on the industry. But 
robotics was not even an industry 
during the 1960s. It was an occa­
sional order, sometimes a multiple 
order and, in terms of dollar 
value , it was primarily whatever 
busi ness Unimation and Versa­
tran. and later Prab, managed to 
get. 

Historic though they may be , I 
believe it is important to view 
these so-called "phases" in order 
to put what is now occurring in 

oerspective (Figure 1) . Not until 
the mid- to late-1970s did robotics 
actually become the beginnings of 
an industry. Between 1975 and 
1977 , it is estimated that unit sales 
for Unimation-the company that 
virtually was the entire robotics 
industry in terms of dollar vol­
ume-jumped by over 2.5 times. 
Prab had its first $1M year by cal­
endar 1977. Cincinnati Milacron 
had decided to become a serious 
participant in robotics . Copper­
weld Robotics (then Au top lace) , 
De Vilbiss and Asea pretty much 
rounded out the industry and add­
ed a few million dollars more to 
dollar volume. And the auto in­
dustry, having "discovered" ro­
bots years earlier and used them 
on a modest scale, began a major 
retooling program in which robots 
figured prominently. 

As a result of all these events , 
robot sales jumped from about 
$15M in 1976 to about $45M in 
1979 , and the rest of the country 
slowly began to discover robots. 

Robotics during Phase I was a 
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series of uses, a few users and a 
few vendors, but not really an in­
dustry. During Phase II , the few 
more companies selling robots ex­
perienced rapid growth; the few 
users wanted more as they began 
to learn what the early robots 
could do. By the third phase , ro­
botics had evolved from a novelty 
to an industry, with far more com­
panies in it and far more users 
aware of it. 

A year ago , a euphoric atmo­
sphere pervaded the robotics in­
dustry. The thoughts were that 
this would be an ever onwards­
and-upwards industry and that 
fast growth was virtually inevita­
ble. But thanks to the recession, 
what was inevitable was that this 
industry-still so tied to the auto­
motive industry and very much 
dependent on capital spending­
would slow. 

Over the past year, corporate 
balance sheets got worse and 
worse: Braniff, Penn Square Bank 
of Oklahoma, Wickes Cos ., and 
others filed under the Bankruptcy 
Act; huge operating losses were 
recorded by hosts of companies; 
Caterpillar, Deere, GM , Ford and 
multitudes of others were forced 
to slash capital spending budgets . 
I , for one , cut my own forecasts 
for estimated sales in 1982 by US­
based robot vendors from $250M 
to $190M. For 1983, forecasts 
shrank from $300M to about 
$225M, with even these numbers 
predicated only on the assumption 
that an economic recovery will 
have slowly begun building some 
strength by mid-1983 . 

Does this mean that robotics 
will go back to being more a fad 
than a strongly growing industry? 
Does it lessen the importance of 
robotics? Not at all-it means 
quite the opposite . Companies 
have , in fact , cut back their cap­
ital spending plans and have also 
cut back on certain product lines 
or pared away certain assets . 
They have also recognized that in 
a slower growing environment 
there must be a far sharper focus 
on the process of manufacturing 
in order to get as much profit out 
of what little growth there is. 
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Concurrently, we have been 
bombarded with publicity about 
Japan . It may not all be accurate , 
but the challenge is there nonethe­
less. The robotics industry may 
have slowed in its growth tempo­
rarily but it is inevitable that com­
panies will upgrade their manu­
facturing technology. Since robots 
are an important part of this 
scheme, the industry is just mark­
ing time . 

Japan's Impact 
Whenever the issue of Japanese 
manufacturing prowess arises in a 
conversation with well-informed 
American manufacturers , some­
one will always note that the Jap­
anese are not really ahead of us 
technologically, but that it is 
merely a perception. 

INDUSTRY SPOTLIGHT 

ed that , if taken apart part-by­
part , some of their newest models 
would compare quite favorably 
with Japanese models? And yet 
imports have commanded a rising 
share of automotive consumption . 
Apparently, perception is often 
more important than reality. 

In terms of the manufacturing 
process , many Japanese compa­
nies have implemented available 
technologies in efficient and use­
ful ways . Are they ahead techno­
logically in this area? Probably 
not-but it probably does not 
matter much . They have empha­
sized the factory floor, cut costs 
by doing so , improved quality and 
automated facilities where possi­
ble. In short , they have turned 
manufacturing into an asset. 

Most Japanese companies , 

Cincinnati Milicron 's electric-driven T 3-726 Robot performs a plasma arc cutting 
operation on a steel pipe. 

This may be true , but the quick 
dismissal of that point as merely 
" perceived " (and presumably, 
then , not real) is to overlook the 
importance of perception . How 
many consumer products are 
bought on the basis of the per­
ceived value of one versus an­
other? How many times have US 
automotive manufacturers assert-

however, haven't yet done this . In 
fact , Japan 's manufacturing pro­
cess spans a broader spectrum 
than our own . There are compa­
nies even in Japan that will argue 
forcefully that automated facilities 
built , for example , by Fanuc and 
Yamazaki are merely showplaces 
that are not cost effective. The 
truth of this is hard to determine , 
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Phase I: Infancy 

Long and slow, earliest growth phase; 
Characterized by starts and stops; 
very few vendors ; very few customers . 
Not yet an industry. 

Phase II : The 
Elbow in the 
Growth Curve 

Robotics becomes 
an industry. Approx 
6 companies have 
become industry 
participants with 
new applications for 

'--'==---------- -...L.customers. Auto 
1961 Mrd· 70s industry starts 

heavy ordering. 
Source: Prudential-Bache Securities Inc. 

Phase Ill : 
The Explosion 

Number of participants 
explodes : venture 
capitalists, major 
companies, and niche 
companies discover 
robots . 

1979 1982 

Figure I: Th e three phases of the Robot /11 d11strv. 

1980 

Nearly 95% of 
Total Revenue 
From 6 
Companies· 

1982 

Nearly 75% of 
Total Revenue 
From 6 
Companies· 

1981 

Nearly 94% of 
Total Revenue 
From 6 
Companies· 

1983 (E) 

Nearly 53% of 
Total Revenue 

• Unimation, Cincinnati Milacron. DeVilbrss. ASEA Inc , Prab Robots Inc , 
Copperweld Robotics. 

Source: Prudential -Bache Securities Inc. 

Figure 2: Changes in market sh11re co111positio11 1980- 1983. 
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although it is important to bea r in 
mind that J apan has a lower cos t 
of capita l than the US ; tha t labor 
often works o nly o ne shift there; 
and that Japa n is really a produc­
tio n-o riented a nd not a ma rket­
ori ented socie ty. Jn sho rt , what 
may be cost e ffective in Japan 
may no t be so in the US . 

Neverthe less, it is difficult to 
be lieve that , o ver time , the auto­
matio n seen a t the best of these 
companies- will no t be mo re cost 
e ffecti ve than conventio na l manu­
fac turing seen a t many o the r com­
panies. Manu fac turing is proba bly 
not an area where o ne compa ny 
will " lea pfrog" o ve r a n o th e r. 
Solutio ns will mo re like ly come 
abo ut through slow and steady 
incrementa l types of improve­
ments. This mea ns that compa nies 
cannot continue to wait inde fi­
nit e ly befo re improvin g th e ir 
manu facturing. 

US compa nies know th at com­
petition is now just as like ly to 
come fro m anywhere in the wo rld 
as it is fro m the ir own country. As 
a result , even in a period of 
slower growth a nd mo re modest 
capital spending o ver the next sev­
era l years, prio riti es will change 
from adding mo re producti o n ca­
pacity a nd p roduct lines to mod­
ernizing a nd improving current 
ma nu fac turin g fac iliti es . Thi s 
sho uld fa vo r robo ts and re la ted 
techno logies. 

Who Will Be Successful? 

T he fac t tha t the re a re so ma ny 
ro bot compa nies-nearl y I 00 in 
the US. over 250 in J apa n a nd 
severa l dozen in E urope-and ye t 
still so sma ll an industry. clea rl y 
presents a n imbalance. Also. sev­
era l of the newest me mbe rs of the 
robo ti cs community are so large 
th at they could absorb the entire 
198 1 US ro bo t industry with neg­
ligible effect o n the ir corpo rate 
sa les (Table 1). And ye t a ll o f the 
companies, as we ll as the new 
start-ups, the medium-sized com­
panies th at have newl y-formed ro­
bot di visio ns . and the o rigina l six 
or so companies a re hav ing im­
portant effects o n the industry 
(Figure 2). 
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Source: Prudential·Bache Securities Inc. 

What is it that will make one 
company stand out against an­
other? For one th ing, just as com­
panies recognize the ir competi­
tors' weaknesses and use these fo r 
their own benefit , they must also 
recognize and use the ir competi­
tors' strengths. Some of the li cens­
ing agreements US companies 
have signed with Japanese ven­
do rs are prime evidence of such 
recognition . Why dupli ca te what 
a lready exists if yo u can use it to 
your own advantage? Japanese 
co mp a ni es a re offe rin g low­
priced , high-q ua lity mani pulato rs . 
Some sma rt US vendors will ta ke 
these ma ni pulators , add va lue to 
them in the fo rm of better com­
puter contro ls, software , p re- a nd 
post-insta ll ation support and o th­
er ancill ary eq uipment, and crea te 
a va lue-added premi um -pri ced ro­
bot system. 

Figure J: The core of th e robot industry is divisible into three 1vo11ps. 

strengths a nd no t even atte mpting 
to go head-to-head aga inst them . 
For example, Cont rol A uto ma­
tion , a venture-fi nanced sta rt-up , 
is emphasizing its uni versa l com­
municati o ns capa bility-the re by 
admitting that the probab ility of 

its imposing its own networking 
sta ndards on the ent ire robot in­
dust ry is slim to none. 

Some compa nies have adopted 
the philosophy of recogn izing 
co m pet i to r s' ove r whe lmin g 

Furthermore, it seems li ke ly 
that companies that at te mpt to 

co m pe te w ith J apa nese robot 
vendo rs on a prod uct-to-product 

Robotics And Vision 
A robot is basically a controlled arm ceaselessly mov­
ing from one position to another. The movement might 
be complex, as in programmed arc welding of a triple­
dimensioned joint, but the cycle is invariant unless 
some sensor is involved to feedback new information or 
orders. 

The robot arm is extremely well articulated, using up 
to eight axial movements in a given motion (torso, 
shoulder rotate , shoulder bend, elbow bend, elbow ro­
tate, wrist bend & rotate, hand closure) . However, in or­
der to function , the workpiece and the components 
used must be oriented and positioned correctly. There 
are C! host of tasks that such a non-sensory robot can 
do well. These include: spot welding, cast forging , 
spray painting, palletizing and depalletizing, machining , 
assembly, and arc welding. 

The market volumes for the various types of robots is 
essentially in the order listed above. In most cases, one 
really can't call pick and place automatons "robots :· 
More sophisticated quasi-prehensile robot arms, with­
out sensory feedback, must not get out of sequence, 
lest they produce remarkably reproducible junk. More 
intelligent robot generations require sensory feedback 
to monitor progress. 

There are two main types of sensors : tactile and vi­
sion. Tactile sensors respond to the degree of fit, to the 
correct location of a part or to its orientation by a sense 
of touch . Discounting the single point sensors on the ef­
fectors or graspers themselves, there are no real multi-
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point tactile sensors. Many methods have been pro­
posed and one of them may be useful. But it has been 
demonstrated time and again that to move an idea into 
production takes some fifteen years. Quite aptly, this 
was the case for electronic vision (CCD, CID, and Pho­
todiode arrays). 

Vision Sensors, developed in 1970, were the first real 
imagers (although at the time they were promoted as 
anything but imagers) . These were the Charge Coupled 
Devices (CCDs) . By 1980, imagers were commercially 
available at near reasonable cost (reasonable , that is, 
for R&D experiments) . At that point, thanks to American 
innovation, they were more than adequate for any robo­
tic application. At this point, thanks to Japanese pricing 
strategy, they have become practical , cost-effective 
tools. 

Electronic Vision 
Excluding Vidicons, which present some problems for 
accurate positional location due to eddy currents, etc., 
most electronic cameras employ silicon to sense the 
light reflected from a target. The silicon chip provides 
an electronic image capable of being analyzed by other 
electronics. Resolution is achieved by arraying large 
numbers of light sensitive capacitors or diodes on the 
chip. Each element records a small section of the target 
and stores its intensity level as a proportionate number 
of electrons. . 

The arrays come in endless formats from 32 x 32 
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(1024) to 1000 x 1000 (106) (the latter is not commer­
cially available) . They also come in three varieties: Self 
Scan Photodiodes (SSPD), whose photoelements are 
photodiodes; Charge Coupled Devices (CCD), whose 
photoelements are capacitors; and Charge Injection 
Devices (CID), whose photoelements are also capaci­
tors. In the first case, the charge has to be read out se­
rially and in the last it can be read out randomly, when 
so desired. 

All three are equally useful, although there are trade­
offs in size, blooming control , speed and specmanship. 
The long term winner will be the one that lowers its 
price the most quickly. For robotic vision, an array sig­
nificantly larger than 256 x 256 is especially desirable. 

Once the target has been imaged on the array (by 
using some suitable lensing system and often using 
special illumination such as lasers, strobes and sheets 
of light) , the next step is to read it out and to adapt its 
format so that it ca.n be seen on a monitor (for setup) 
and processed by the follow-on image processor 
(called the Vision Module) . 

Read out is accomplished by other integrated circuits 
on the imager chip itself. Formatting is performed by 
printed circuit boards (following NTSC or CCIR stan­
dards} that are placed within the camera housing itself. 
The final step is to feed this formatted signal into the 
Vision Module so that it can be identified, recognized , 
inspected, located, gauged or counted. 

Just a few years ago, robotic vision was the slowest 
module in the robot package. The target was to get vi­
sion to perform its analysis in two seconds to keep up 
with the robot. At that time image analysis took 2 min­
utes; in 1980 this was reduced to 20 sec. It is now 1/30 
sec, which equates to 1,000,000 parts/shift. 

Vision Modules 

A robot needs only one type of information to perform 
its task. It needs to know where a part is; it asks simply 
for location and nothing else. It is true that robots can 
be used for other tasks besides grabbing and sticking, 
but if they are not primarily being employed to move to 
some point, then their size and cost shall be neither 
space nor cost effective. Once a robot locates a part 
and grasps it, then it can be effectively used for other 
add-on tasks such as inspection, identification or gaug­
ing before it moves the component to its secondary 
location. 

A robot has one of two other recognizable application 
traits. It either works in an environment hostile or hum-

drum to humans or it is employed in an effort to in­
crease productivity. To a lesser extent, it does enhance 
quality or, at least, it ensures that any defect in work­
manship is uniformly present. In all cases, the added vi­
sion system is constrained to the robot's work ethic and 
environment. 

Since location is quintessential, most robot vision 
modules have location software or location hardware. 
The most general need is to locate the center of some­
thing; often it is a hole into which a pin or a rivet has to 
be inserted. To accomplish this , only the centroid (first 
moment divided by area) has to be calculated . This is 
given by: 

X = (1/A); Xi Y = (1 /A) iyi 
' 

This algorithm is relatively straightforward and simple to 
implement. Since the round hole has pure 2D symme­
try and a square peg is seldom to be inserted, centroid 
data alone suffices to service this application class. 

If there are various hole sizes on the target, then the 
correct one has to be recognized first. This is done by 
measuring either the diameters (maximum widths) or 
areas; again, straightforward problems. If the hole or 
other features to be located is of lesser symmetry 
(ovals, squares) and/or other is randomly oriented , then 
the image needs to be electronically derotated until it is 
aligned with robot coordinates. With this angular knowl­
edge and prior knowledge as to how the pin or rivet sits 
in the robot's grasp, the hand can be rotated unti l the 
pin lies precisely over the hole. 

Robotics is the simplest field for Vision Modules to 
service. But it is not an easy field for vision to pene­
trate. Over the past few years, robot companies have 
been application-driven-and there are many applica­
tions. In addition, they try to discourage their customers 
from purchasing the top of the line robot to try out, lest 
it sit unused on the production floor. Even though robot 
manufacturers believe much of their future growth will 
come from vision and that half of the robots will be 
sighted, there is a definite reluctance .to either retrofit 
on-line robots with vision or to add it to new 
generations. 

Robotic vision itself might become application-driven 
and have to be proven out on an individual basis. As a 
result, sighted robots sit at the edge of a long lead time 
to acceptance. 

-Lawrence A. Murray, Vuebotics Corp. 6068 Corte 
Del Cedro, Carlsbad, CA 92008. Write 350 

price-to-price basis are go ing to 
have difficulty succeeding. Japa­
nese robots , many of which are of 
acceptab ly high qua li ty (ma ny of 
which are , in fact , be ing used by 
US robot vendors th rough licens­
ing agreements) are almost inva ri ­
ab ly going to comm and a lower 
price . T he ir per un it p roduction 
costs are lower. Were end-users 
simply interested in purchasing a 

robo t a t the lowest possible price 
and willing to do the ir own engi­
nee rin g , a ppl ica ti o ns software , 
support a nd hardwa re and soft­
ware integration , most US robot 
companies would be un able to 
compete . However, a majo rity of 
US end-users wi ll want more than 
simply a robot and directl y re la t­
ed equipment. They will be fa r 
more demanding and , given the 

number of vendors presently in 
the industry, they can affo rd to be 
just that. 

Successful companies in the US 
will have to be st rong in the a reas 
of management , research and de­
ve lopment , marketing and sa les, 
support and fie ld service. Robot 
vendors which may have pre­
viously been able to ge t away with 
simply ta king o rders will have to 
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For the Record of Man ... 

Now, 
A46M/Byte 

Spanning und,,,,a, Digital Recorder prngrnm• and !e•t flight 
ground/mobile, and airborne 1fi t c t R l applications. 
applications, this ruggedized a u s ee s Utilizing 8-tracks on 4 passes 
MIL-SPEC: re~order proves large of 2-channel record/reproduce 
reco~d.er size is no lo~ger a pre- s e electronics, the ECR-20 features 
reqmsite for o~tstandmg recorder Down ~0 ize a servo capstan motor drive with 
storage capacity and performance. & • • optional tack and bi-directional 

Measuring only 5.4" W (x) 9.8" H tape drive for added reliability and 
(x) 19.5"L, the ECR-40 Digital Cartridge cartridge and positive locking mecha- performance. Offering tape speeds of 
Recorder provides a massive 46 M/Byte nism saves time, effort and offers little 1.875 ips and 60 ips, the ECR-20 main-
storage capacity on a single 1h" certified opportunity for tape contamination. tains a frequency response of 100 Kz. to 5 
tape cartridge, yet weighs in at a mere Built To Last KHz., and 3.2 KHz. to 160 KHz. respec-
35 lbs. tively. Signal-to-noise ratio levels out 

Predecessors to the ECR-40, the · h dbM 
Reel-To-Reel Performance At ECR-10 Digital Cartridge Recorder and wit 33 

rmsto rms 
A Fraction Of The Size the ECR-20 Bi-Directional Analog at 1.875 ips 

Designed to emulate reel-to-reel Cartridge Recorder provide a rugged thru 60 ips. 
recorder performance and storage capac- MIL-SPEC alternative to their high capa-
ity at a fraction of the size and power city counterpart. 
consumption, the ECR-40 receives 9- Weighing less than 15 lbs., fully 
track parallel phase encoded data at 1600 loaded, the ECR-10 provides a 4.3 M/ 
bpi and records at 6400 bpi. The unit Byte storage capacity on 1/z'' tape, and 
offers tape shuttle speeds up to 150 ips. measures only 4.0"W (x) 8. 7" H (x) 12. 7" L. 

Equally impressive is its data transfer The ECR-10 was also selected for numer-
rate: 200 K bytes per second or 72 K ous tri-service military programs, includ-
bytes per second, plus fast 12m/sec. start/ ing TRI-TAC, the Army's worldwide 
stop time which permits greater data communications program; SEA 
compression per inch of tape, thus set- NYMPH; TSQ-73; TFCC; and more. 
ting the ECR-40 apart from existing Using a 9-track, 800 bpi NRZI ANSI 
cartridge recorders and providing an read while write format, this computer 
accurate, cost effective approach to data compatible unit is available with a data 
recording/reproduction. transfer rate of 12 or 20 K bytes per sec-

To optimize performance, the ECR-40 ond, yet consumes only 40 watts of 
powers up on only 100 watts at steady power in run mode and 10 watts in 
state, and idles at a low 35 watts in standby. 
standby. And, the ECR-40's quick-loading And where analog data is required, 

the rugged ECR-20 has earned its bars in 
numerous military sensor recording 

Cut Your Reels Down To Size 
Send for complete specifications on 

these high-performance recorders, repro­
ducers and Genisco's complete line of 
certified digital and analog tape car­
tridges. Call or write today to: Genisco, 
Memory Products Division. 

s~~~ON 
18435 Susana Road, Rancho Dominguez, CA 90221 (213) 537-4750 TWX 910-346-6773 FAX (213) 537-6555 
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polyFORTH II 
The Operating System and 
Programming Language 
designed especially for 

REAL· TIME 
APPLICATIONS 
•Robotics 
• Instrumentation 
• Process Control 
•Graphics 
... and many more. 

polyFORTH II has the hig h-per­
formance features you need to 
slash development time by months: 

POWER 
All the programming tools you 
need - multiprogrammed OS, 
FORTH compiler and assembler, 
editor, over 400 primitives and de­
bugging aids - resident and ready 
to use. 

SPEED 
3-5 times faster than Pascal , 20 
times faster than Basic, with a resi ­
dent assembler for time-critical 
functions. 

MUL TITASKING/MUL Tl-USER 
Supports any number of tasks. 
Even the smallest systems may 
have two or more programmers 
coding and testing interactively. 

COMPACT CODE 
Entire development system resi­
dent in under 12K. ROMable appli ­
cations can run under 1 K. Large 
applications up to 10 times small ­
er than with other techniques . 

SUPPORT 
On-l ine interactive documentation, 
over a thousand pages of manuals, 
FORTH Programming Courses, 
and the FORTH , Inc. Hot Line plus 
Contract Programming and Con­
sulting Services. 

Ava ilable for most popular minis 
and micros. From FORTH , Inc., the 
inventors of FORTH , serving pro­
fessional FORTH programmers for 
ten years. 

FORTH, Inc. 
2309 Pacific Coast Hwy. 
Hermosa Beach 
CA 90254 

(213) 372-8493 
TWX 910-344-6408 
(FORTH INC HMBH) 
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Roholks 

Cincinnati Milicron offers its computer-controlled T 3 Robots as the basic tools in 
turnkey welding packages. 

Company 

General Motors 
IBM 

Entire 1981 Robot Industry as 
1981 Corporate Sales a Percentage of Company Sales 

General Electric 
United Technologies 
Westinghouse 
Bendix 
Textron 
Allegheny International 

$62.7B 
$29.1 B 
$27.2B 
$13.7B 
$ 9.4B 
$ 4.4B 
$ 3.3B 
$ 1.9B 

Source: Prudential-Bache Securities, Inc. 

0.2% 
0.5% 
0.6% 
1.1% 
1.7% 
3.5% 
4.7% 
8.1 % 

Table / : 1981 Robot Industry as a percentage of some of its participants ' sales. 

learn to sell . Although this may 
sound fairly basic , it represents a 
fundamental change in business 
strategy. 

The core of the robot indus­
try-the most successful compa­
nies, discounting those companies 
that will be marginal but will sur­
vive anyway- wi ll fall into three 

groups (Figure 3). 
Low cost, high volume produc­

ers. This group will primarily 
consist of about a dozen large 
Japanese robot vendors se lling 
basically commodity robots for 
various applications . 

Value-added, systems oriented 
companies. This group will in-
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Zeta 5400 
Intelligent Platter 

l .-
A four pen. 54 inch plol 
ter Speeds up to 50 1 p s 
with 4 g accelerat1an 
and resolution of 
00125mm (000049 
inches) 

Ze ta 3610/ 3620 
Intelligent Platters 
Four pen. 36·1nch plot 
lers Speeds up to 50 1 p s 
w1th 2-4 g accelerot1on 
and resolution as fine as 
00125mm (000049 
inches) 

1 d 'la Zeta 8 Desktop 
Intelligent Plotter 
An 8 pen 11 plotter 
speeds of 20 1 p s with 2 g 
occeleratton and resolu 
lion of 0 001 inch 

Zeta C63 Plotter 
Workstation 
Complele worl<stat1on 
with read wnte tape 
dnve. bu1lt·1n CRT and 
keyboard and plotter 
controller 

~ 

(A quantum gain in plotter throughputJ 
Nicolef s idea of an intelligent plotter is one you can tell 

what to do. Our users maintain total control over plot 
quality. The result? More plots of better quality without 
being chained to your plotter. 

Our intelligent features let you control plot speed and 
acceleration, pen up/down time, individual pen pressure, 
windowing and scaling. Automatic pen sensing allows 
you to mix pen types for finer lines and better shading. 
Plus, dozens of other subtle features that any plotter user 
can appreciate. 
Automatic error correction- the great 
timesaver. 

We've practically eliminated the classic drudgery of 
plotting. Because we've put all the pens on one car­
riage - for both our four pen and eight pen models. 
The plotter never has to stop to change pens and 
neither do you. When using continuous feed paper 
you can create multipte plots on up to 240 foot-long 
rolls without operator intervention. Free costly man­
power for work more promising than plotter watching. 
And intelligence guarantees compatibility. 

You'll get RS 232C or IEEE 488 interfaces as standard 

including serial line printer emulation. We support all 
major protocols including IBM SNA/ SDLC. 2780, 3780, 
etc. And we support such plotting languages as HPGL ™, 
PLOT 50™ and our own highly compact Graphic Ma­
chine Language that is generated by our industry stan­
dard software. Plus, we can interpret CalComp 925 tape 
format and 960 plotter code. 

Write 29 on Reader Inquiry Card 

-
NICOLET 
ZETA 
CORPORATION 
A NICOLET INSTRUMENT SUBSIDIARY 

2300 Stanwell Dr., Concord, CA 94520 
Tel. 415-671-0600 TWX 910-481-5951 



COMPUTER DISC DIMENSIONS, D C :rN , 
PARTS SORTING, SHAIT AIJGNMENT, VIBRATION, AXIAL RUNOUT, 
CONCENTRICITY, TURBINE BLADE PROFILING, THICKNESS, ID, OI: 

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

PARTS SORTING, SHAFI' ALIGNMENT, VIBRATION 
THICKNESS, ID, ' coNCENTRICITY, TURBINE BLADE PROFIL.ING,O 
COMPUTER DISC DIMENSIONS, DISC DYNAMICS, CONCENTRI 
PARTS SORTING, SHAFr ALIGNMENT, VIBRATION, STRUCTURAL D 
CONCENTRICITY, TURBINE BLADE PROFILING, COMPUTER DISC 
STRUCTURAL DYNAMICS, THICKNESS, ID, OD, TURBINE BLADE P 
AXIAL RUNOUT, PARTS SORTING, STRUCTURAL DYNAMICS, VIB 

YOU NEED ONE OF THESE. 
~=- ··~~~·· 

• • I • • I 

n/' ...... 
' • .- '. ~. L\, Measurmg Systems---- KD·4JOO seriss • 1 

... ..... ~:.1~ 

Kaman Instrumentation's new KD-4000 Sertes. the "smarter" displacement measuring 
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, Thickness, 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 information, please wrtte. or call us (303) 599·1825. 

-~KAMAll 
Me~rtnl} Sqstems 

KAMAN INSTRUMENTATION CORPORATION 
P.O. Box 7463 
Colorado Sprtngs, CO 80933 
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MultibusM boards that 
really communicate. 

Introducing the 
MZ (Multibus-Zilog) 
product line. 
Designed expressly for 
communications work. 
Beginn ing with our data communica · 
t ions workhorse - the MZ 80 Pro· 
cessor Board featuring the fast 6MHz 
Z80B cpu . And our Serial 110 Board 
can handle 8 independent RS 232 
channels. You 'll like our comb ination 
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. 
Mult ibus is• trademark of Intel Corp . ® 

Best of all , we can provide these 
boards immediately. In any volume. 
So if you need real data commun ica· 
tions power, get the MZ boards 
designed to do the j ob . Just ask for 
A rt Coombes. 

( 415) 680-8640 

TECThomas 
Engineering Co. 
1040 Oak Grove Road 
Concord, CA 94518 

Write 31 on Reader Inquiry Card 
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Robotics 

elude many of the successful US 
robotics companies . Value added 
can come in the form of turnkey 
systems, computer controls, or 
service, but whatever fo rm it 
takes, it will have to be measur­
ably beneficial to the customer 
who will therefore be willing to 
pay a higher price fo r it. Ironica l­
ly, nearly all US robot vendors I 
queried responded that they were 
value added companies , offering 
systems, superior software , etc. In 
the end , customers will tend to 
cluster around those few where 
the added value is more real than 
ephemeral and has the greatest 
depth . Although it is still fa r too 
ea rly to be certain of the names , I 
believe it possible that some of 
the most distinguished value add­
ed will emanate from smaller 
companies germinating on the 
sidelines-companies that have 
been fo rmed with this in mind . 

Factory automation companies. 
This will consist mainly of the 
largest corporations in the indus­
try. These companies may not 
make a great deal of money fro m 
robots , their margins may not be 
nearly as att ractive as those of the 
first two groups , but they will se ll 
robots as parts of a far broader 
line of single-source systems fo r 
automating portions of the factory 
fl oo r. 

Robotics Realism 

During the euphoria of a year 
ago , hardly a week went by that 
did not see a significant article on 
robots in a majo r newspaper or 
journa l. The robot industry may 
not have been new, but its brea k 
into stardom was . 

T he atmosphere this yea r is 
quite different , grounded in cold 
and hard rea li sm . Robots a re not 
a panacea nor is their install ation 
enti re ly a painless effort. But they 
are part of the solution to bring­
ing the manufactu ring process out 
of the da rk ages , and to making it 
perform as a contributing asse t 
and not merely an inevitable cost 
of doing business . D 

Reprinted with permission of the 
author and the p ublisher, Society 
of Manufacturing Engineers. 
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jam or With no~ 
SummaMouse Is easy to uai anclftdmis' 
operator frustration. 

Designed to be cost-effective 
to OEM systems builders, 
the SummaMouse 
requires minimum power 
and easily interfaces to 
standard RS232 and 
'ITLports. 

With its self-contained 
microprocessor, the 
SummaMouse 
facilitates two­
way communi­
cation with the 
host computer 
to offer highly­
responsive user 
interaction. 

The SummaMouse 
is also format compatible 

with Summagraphics ne 
MM™ Series digitizers and the industry 

standard Bit Pad™, so you can add full data 
tablet capability at any time with minimum 
integration costs. 

So if you're looking for a low-cost 
mouse, don't get trapped. Specify 

SummaMouse so you know you '11 get 
reliability, quality, on-time volume 

deliveries and worldwide technical 
support. 

Write 24 on Reader Inquiry Card 

Call or write for complete 
information. Summagraphics 
Corporation, 35 Brentwood Avenue, 
P.O. Box 781 , Fairfield, CT06430. 
Telephone (203) 384-1344. 
Telex 96-4348. 



COMPONENTS 

Industry Firsts at ISSCC 
by Dave Wilson, Sr. Technical Editor 

This year's prestigious International 
Solid State Circuits Conference 
featured a number of notable in­
dustry firsts. 

The phrase " industry first " con­
tinues to remain very close to the 
heart of Seeq Technology's Presi­
dent, Gordon Campbell. His com­
pany, innovators of the first SY on ly 
EEROM and the Ethernet control­
ler, has introduced the " industry 's 
first " five volt only EEROM 8-bit 
microcomputer. Based on Tl 's 7000 
family, the new chip (the Seeq 
72720) is self-programmable and 
uses a 2K x 8 EEROM in place of 
Tl's traditional ROM. (Figure 1) . 

ISSCC highlights 
included recent 
developments 

in memory, µCs 
and graphics. 

Seeq has also annou nced that it 
has come to a technology exchange 
agreement with Texas Instruments. 
TI will supply Seeq with TMS7000 
information in exchange for future 
production rights to Seeq's 72720 
and future TMS7000 products em­
ploying non-volatile technology. 

At present, Tl's 7000 series has 
not gained a wide market accep­
tance ; Campbell fee ls his EEROM 
part will have a vo latile effect upon 
that fact. 

And although the part is an " in­
dustry first ", other companies in­
cluding Intel and Motorola with ex­
pertise in EEROM and a widely 
installed base of 8-bit µ,Cs are cer­
tain to introduce parts later that 
will offer strong competition to 
Seeq. 

As the ro le of 8-bit µ,Cs has 
moved towards the use of CMOS, 

42 

Typical output on screen using Signetics Devices. 

it is inevitable that a Seeq/TI part 
using this technology is on the de­
signers table . It has been reported 
that the marriage of an EEROM 
with CMOS is at present a head­
ache but "not an insolvable one" 
acco rding to Campbel l. 

EEROM memory runs about 2 
or 3 times the cost of UV EPROM 
today, a fact which may also influ­
ence the buying decisions of 8-bit 
µ,C users. 

One Motorola spokesman felt 
that the aspect ratio of the Seeq 
chip would lead to poor production 
yie lds, packaging difficulties and 
high cost. " It looks more like a 
memory " he said. Campbell 
seemed unconcerned , but did com­
ment that the next µ,C from Seeq 
Technology would have different 
dimensions. 

As Figure 1 illustrates , the next 
primary targets for EEPROM may 
we ll be the RAM and the micro­
code cont rol store, offering a truly 
versati le µ,C product into the 
marketplace . 

John Heightly, President of In-

mos , discussed his company's so lu­
tion to electrically-erasable mem­
ory. SY operation for all modes is a 
must these days , and the Inmos 
IMS3630 8K x 8 bit part is no ex­
ception (Figure 2). T he part uses 
Inmos' own NITROX process, dif­
fering from the Seeq/Intel floating 
gate approach. At present both 
technologies only offer 104 cycle 
endurance, an indication of how 
many times the part may be read 
to . In the race to boost this figure 
past 106 cycles, it will be interesting 
to observe which technology wms 
the day. 

Graphic Displays 
On February 22, Signetics intro­
duced two new ICs to extend the 
range of its CRT controller fami ly. 
A demonstration model of a typical 
system threw up some impressive 
graphic displays . 

In a typical display terminal us­
ing the Signetics SCN2670 , 
SCN2671, SCN2674 and SCB267S 
CRT terminal devices, the CPU ex­
amines inputs from the data com-
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rllOM THI SIZI or THIS PAGI 
TO THI SIZI or YOUll PALM. 

IR!B.ODUCIRG CIB.Ml!IK'S 
HIGHLY IR!ILLIGIR! lllA·!YPI 

MODEM COMPORIR!. 

VALUES IN SQUARE IN. 

Features: 
• Small size 2 .4 " x 3.6" x .66" 
• 300 / 1200 BPS oper ation 
•Bell 212A and 103 compatible 

A compl et e integral a1aA modem com­
ponent. At Cermetek, modem technology 
has evolved to reduce the size of an in­
tegral 2 l 2A-type modem from a very large 
PCB down to the size of a component. In a 
space of 8 square inches, the CHl 760 im­
plements a fully featured 212A-type 
modem, including an FCC registered tele­
phone line interface and advanced auto­
dial capability. 

• I ntelligent serial com m and interpreter 
•Auto /Manual dialing- DTMF or PULSE 

1979 198 1 

No more custom PCBs. Since the CH 1 760 is a standard 
modem component and is fully featured, you no longer have 
to commit to a custom PCB to enjoy 212A-type modem in­
tegration. No NRE s or custom contracts to worry about. 

If you still need custom, the CHl 760's firmware can be r e­
configured to meet your special needs. An EPROM version 
of the component, the CHl 760E, enables custom features to 
be fully evaluated before committed to hard masks. 

•Auto/Manual ANSWER ,' 
•Auto /Forced selection of DTMF or ,, 

PULSE dialing ' 4~ 
• Auto sp eed selection ,' q.'> ~· , ~o r!J5 

• Auto parity selection ,' -..,<\ qf" 
• Call progress tone detection ( dial, bu sy, ring- ,, c,+c}" 

back, modem answer tone and human voice) ,'~~"' :i/'' 
• 32 digit last number dialed storage ,' 0-;. 

• Memory expansion por t (stores an ad- ,' 
0

<:> co 
ditional 62 telephone numbers or ,' ii'\0·' 
log-on messages) ,, ~o"-$>.§>'t' 

• TTL Host serial interface ,, ..,<:> ,,.0~ 
, ~ o"" 

1982 198 3 

L~Cermetek 
~"-microelectronics 

,'..,..,o~~ 
,, ,,,iY._,,"3 

, llf v 

,' -$>"'o<:>"'<:> 
,, o/' §'<I 

Advanced data systems through 
innovative components 

' <."" ~o ~ 'i:>'O 
,, ,,,., .,-$> ~ .<>.t? &>4;) 

,/ <>.'"'"'-$'rP ~.;f_ c,o-r .(99 ._ _________________________________________________________________ _ 
Write 26 on Reader Inquiry Card 
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Figure I: Seeq 's single chip EE ROM microcomp111er. 

PE--~ Control i--~~~ 
High Voltage 
Generator 

CS Latches t------i , ... ' 
CE---- 512 Column Pumps 

A A, A2 
64 x 8 Column Latches 
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Ao 
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D EEPROM Array R 
s Aa-A1 2 e 128 rows x 0 
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e u 

m 
h s p 
e s 
s 

Column Decoders 

WE ______ __, 

OE-------------~ 110 Butters 

D00 ... D07 

Figure 2: The lnmos IMS3630 BK x 8 bit EEPROM. 

munications line and the keyboard 
and places the data to be disp layed 
in the display buffer memory. This 
buffer is typically a RAM which 
holds the data for a single or multi­
ple screen lead (page) or for a sin­
gle character row. 

The SCN2674 Advanced Video 
Display Controller (AVDC) is a 
programmable device designed for 
use in CRT terminals and di splay 
systems that employ raster scan 
techniques. 

The AVDC generates the vertical 
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and horizontal timing signals neces­
sary for the display of interlaced or 
non-interlaced data on a CRT mon­
itor. The AVDC supports four com­
mon system configurations of dis­
play buffer memory, designated the 
independent , transparent , shared 
and row buffer modes. 

The first three modes utilize a 
single or multiple or multiple page 
RAM and differ primarily in the 
means used to transfer display data 
between the RAM and the CPU. 
The row buffer mode makes use of 

a single row buffer (which can be a 
shift register or a small RAM) that 
is updated in real-time to contain 
the appropriate display data. 

The SCB2675 Color / Mono­
chrome Attributes Controller 
(CMAC) contains a programmable 
dot clock divider to generate a 
character clock, a high-speed shift 
register to serialize input dot data 
into a video stream, latches and 
logic to app ly visual attributes to 
the resulting display, and logic to 
display a cursor on the screen. 

Both new ICs are available in 
two standard speed versions: 25 
and I 8MHz with higher speeds 
available on a special order basis . 

At the same time. Motorola, and 
Signetics signed an alternate source 
agreement involving Motorola 's 
M6804 and M6805 families of 8-bit 
µCs and Signetics' 267X family of 
CRT controllers. As a result of this 
agreement each company has an as­
sured alternative manufacturing 
source, thus strengthening their re­
spective product lines. 

Motorola is licensed to a lternate 
source the following Signetics 
parts: 

• SCN2670 Display Character 
and Graphics Generator 

• SCN2671 Programmable Key­
board and Communications 
Contro ller 

• SCN2672 Programmable Video 
Timing Controller 

• SCB2673 Video Attributes 
Controller 

• SCN2674 Advanced Video 
Display Controller 

• SCB2675 Color/Monochrome 
Attributes Controller 

Signetics is licensed to alternate 
source Motorola's M6804 and 
M6805 fam ilies of 8-bit micro­
processor in both HMOS and 
HCMOS process technologies. 

The first seven members of the 
Motorola M6805 µC family in­
vo I ved in the agreement are: 
MC6805P2, MC6805P4, MC6805R2 
with AID Converter, MC6805R3 
with AID Converter, MC6805T2 with 
Phased Locked Loop , MC6805U2 , 
and MC6805U3 . 

The alternate source agreement 
provides for the exchange of tech­
nical information, test procedures , 
documentation and training. D 
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Supports RT-11, RSX-llM, 
RSX-llM-PLUS, 

UNIX, and 
TSX-PLUS 

Two fans in card cage 
area (vs. one in 

MICRO/PDP-11) 

Space for 
future 40MB 
cartridge tape 

drive. 

"$0,800 1s si n~ l e-qu.rntity domes tic price fo r A22 with LSl- 11 /23 , 
256KB, !OMB Winchester and RX02-compatible 8w floppy 

RL02-compatible 
lOMB 5%" 

Winchester disk 
standard; 

20MB optional 

See Dataram 
at NCC '83 

Booth 55284 

DEC. LSl-11. PDP. RSX , ,rnd RT- 11 <i re tr,1demMks of Oig1tdl Equipmen t c~1 rp(1r.1t1on 
T SX- PL US 1s ,, trddem.nk o f s& h computer sys tems, inc. 
UNIX is d trC1dem<1rk of Bell L1bordtories . 

l.OMB floppy disk 
back-up (vs. 2 x 400KB 
for MICRO/PDP-11) 

r-- Only better. --, 
By paying a little more than you would for a 

MICRO/PDP-11, you can get a lot more! Like an 8" 
RX02-compatible floppy. lOMB or 20MB 5 '4" Winchester 
and space for a 5 14" cartridge tape. Two fans provide 
push-pull air flow in the card cage area. 
The A22 with LSI-11 /23, 256KB, IOMB Winchester, and 
8" floppy is only $9,800. 30-day delivery. 
For more information, forward this coupon to us, or, for 
faster response, call (609) 799-0071. 

D Send information. D Contact me immediately. 

Name 

Company 

Address 

City State Zip Phone 
Return to: 

L 
Dataram Corporation, Princeton Road, Cranbury, NJ 08512 J 

--------------------
~ Write 28 on Reader Inquiry Card 

Dataram corporation o Princeton Road o Cranbury, New Jersey 08512 o Tel : 609-799-0071 o TWX: 510-685-2542 



How to dress up your IBM. 
Low cost data acquisition 
and control for the 
IBM Personal Computei.M 
Data Translation is fashioning a new look in the personal 
computer market. 

Our new single board plug-ins bring complete 
analog and digital VO capability to your IBM Personal 
Computer. 

The complete DT2801 l/0 system fits on just 
one board. It includes ND with programmable gain, 
DIA, digital 1/0, and a programmable clock and has 
direct memory access capabilities. The DT2805 fea­
tures the same functionality, with provision for low 
level analog input. 

With power and performance to match that of 
the IBM PC, either board provides 12-bits of resolu­
tion with over 14kHz throughput rates under 
BASIC. 

And whether your application is in laboratory 
data acquisition or in industrial process control, 
you will find both boards highly reliable at a very 
low cost. 

The DT2801 and DT2805 are easy to use. 
Just plug either one into an IBM Personal Com­
puter expansion slot. No need for separate hous­
ing or cables. A screw terminal panel with optional 
thermocouple cold junction compensation is available for con­
necting analog and digital input signals. 

And they're easy to program. More than 30 1/0 functions 
are accessed with just 3 commands from BASIC. Programming 
instructions and sample routines are detailed in the compre­
hensive User Manual. 

Plus, as with all Data Translation products, the DT2801 and 
DT2805 are fully 

On-Board 16- Channel 
Microprocessor 12-Bit AID with 
,...---- programmable gain 

backed by our service 
and support team. 

No other analog 
2-Channel 1/0 system for the 
12·Bit DIA IBM Personal Com-

1 

The DT 2801 and DT 2805 are complete single 
board data acquisition systems for the IBM 
Personal Computer. 

puter offers such 
quality, power, and 
performance for such 
a reasonable price. 

But, by now you 
probably expect that 
from Data Translation. 

We don't just fol­
low the latest trends. 
We set the style. 

World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tix 951-646. 
European Headquarters: Data Translation, ltd., 430 Bath Rd., Slough, Berkshire SU 6BB England (06286) 3412 Tix 849-862. 
IBM Personal Compuler is a registered trademark of IBM. 

Write 33 on Reader Inquiry Card 

Fred Molinari, President 



COMPUTERS/SYSTEMS 

IBM Compatibility-
The IBM PC Comes Of Age 

Figure I: Hercules Computer card replaces the /OM display/printer adapter (display 
illustrates Lotus Development Corp ·s 1-2-3 program) . 

by Jerry Borrell 

After two years of explosive sales 
growth, the IBM PC (personal 
computer) has not only become a 
primary contender for the role of 
top-selling µC, but is being ac­
quired for a broad range of scienti­
fic, technical , and industrial roles 
as a low-cost alternative computer. 
In the process , the PC is spawning 
an enormous cottage industry of 
suppliers who are applying the sys­
tem in robotics, signal acquisition, 
CAD, process control, laboratory 
functions , and other technical ap­
plications . The marketplace for the 
system is developing so fast that 
IBM has to change its outlook on 
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ex1stmg markets and refocus its 
technology announcements in light 
of new developments for the PC. 
These industrial/technical develop­
ments for the IBM PC indicate 
shifts likely to occur in the design 
of related systems. 

The PC Marketplace 
The announcement of the PC was 
almost concurrent with changes in 
the entire marketing structure of 
IBM, and it is sa id that both were 
an indication of the company's abil­
ity to change and adapt in response 
to shifts in the purchasing habits of 
computer consumers. Industry con­
sultants say that while the PC was 
not a dramatic advancement in 

The ready market 
that the IBM PC 

helped develop has 
led to a migration 

of the system's 
application into a 

quickly broadening 
industrial/technical 

market. 

small computers, it was effective in 
establishing the company in the 
market. It was apparent from its 
reception shortly after its an­
nouncement that the imprimatur of 
the company had provided the sort 
of credibility for consumers that 
guaranteed its success. Other ac­
tions by IBM (i.e., providing de­
sign diagrams for the product-Fig­
ure 2) and initiating a program for 
third party software development 
insured that it would follow in the 
successful path of the Apple. One 
of Apple 's greatest strengths has 
proven to be the army of indepen­
dent hardware and software suppli­
ers that have adopted the Apple 
for hundreds of applications. So 
too have developers provided peri­
pherals , software, and compatible 
hardware products for the IBM PC. 
The announcement on March 8th 
by IBM of a lO Mbyte hard disk, 
expansion unit, enhanced system 
(the XT- which has eight PC card 
slots), color monitor. upgraded 
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IBM Compatibility 

Figure 2: Mo1herboard diagram fo r the original I B M PC. XT version retains original cabinet but incorpora1es a fixed disk dri ve 
and 3 addi1ional PC slo1s. 

RA M memory, and additional soft ­
wa re indica te that while the com­
pany is go ing to compete fo r the 
commodity market of PC re lated 
products, it is no t going to compete 
d irectl y with the companies deve l­
oping specialized products. 

Inte rn ational Data Corp . esti ­
mates that IBM sold about 195 ,000 
units in 1982 , at an average cost of 
approx imate ly $5055 , for a total 
market vo lume of over one billion 
do llars. Its projections fo r 1983 are 
even larger, indicating the sa le of 
350 ,000 units in the US and the de­
ve lopment of an overseas market of 
up to 200,000 units. (Brian Jefferey 
of Strategic Inc. predicts an even 
large r marke t fo r the system of 1 to 
l.5 million of the systems to be 
so ld in 1983). To assist in the latter 
marke t the firm has announced its 
intent to inves t $13 millio n in a 
plant fo r Scotland . The company is 
also said to be negotiating fo r the 
rights to di stri bute the system in Ja-
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pan . Newer predictions will be 
needed in light of the higher price 
range of the recently announced 
XT product (prices va ry from un­
der $5 ,000 to over $7 ,000) . Early 
indications are that the company 
will have grea ter success in increas­
ing production than was the case 
aft er the initial announcement. If 
successful it will rival Apple and 
Tandy as the largest producer of a 
small computer. Ana lysts a lso ex­
pect further announcements from 
IBM in thi s marke t including a low­
end computer suitable fo r home or 
personal applications, and a high­
end machine that would be de­
signed around a 32-bit processor. It 
has shown unusua l foresight in en­
couraging the growth of software 
by removing the $100,000 do lla r 
roya lty limit fo r authors. 

A nothe r emerging marke t win­
dow is in the a rea of emulation and 
communicatio n with the 3270 se ri es 
of terminals. There are estimated 

to be over one million 3278's a lo ne 
installed , and if the IBM can emu­
late and communicate with this in­
stall ed base its attractiveness will 
become even greater. Fina ll y the 
company is implementing further 
change in its marke ting and di stri­
butio n channels to insure an in­
creased market share . While the 
Sears Business Sto re Centers have 
proven effective , there a re only 
about 25 at present. Two additional 
programs are the Dealer A ssociate 
Value-Added Rese lle r, and the Au­
tho rized IBM Persona l Computer 
Value Added Dealers (VADS) . The 
dealer associates will deal directl y 
with Sears, Computerland , o r o the r 
retaile rs of the PC. VA DS will be­
come independent dealers with a 
direct re lationship to IBM . 

Industrial/Technical Systems 
The ready market that IBM recog­
nition he lped to develop in busi­
ness and education fo r the PC has , 
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over the past year, been followed 
with a migration of the systems' ap­
plication and related technology 
into a quickly broadening industri­
al/technical market. While these 
applications are nascent for the 
IBM PC, Andrew Davis , Market­
ing Director for Data Translation 
expects that they will eventually 
grow to between 3% to 6% of the 
total market for the system . The 
market is the classic chicken and 
egg syndrome-users would not de­
mand the PC for such industria l ap­
plication until the boards were 
available to allow its use; IBM and 
the suppliers for the system were 
unwilling to build the boards with­
out existing demand. In retrospect, 
the industrial/scientific market may 
prove more important for the sys­
tem than the home market. 

Data Translation. This Marlboro , 
MA firm builds the DT2801 (Fig­
ure 3) and a soon-to-be-released 
OT 2805 board for the PC; a single 
board device that performs analog 
and digital 1/0 through the use of 
an on-board µP. While the 2801 of­
fers 16 channels of 12 bit analog in­
put with a software programmable 
gain of 1, 2, 4, or 8, the 2805 will 
offer 1, 10, 100 and 500 signal gain 
functions. These two products are 
suited for data acquisition in labo­
ratory and process control environ­
ments. Initial system applications 
include industrial cooking systems , 
where the board allows remote sen­
sors to monitor temperature and 
fuel consumption . Analysis and 
maintenance of process records can 
also be handled by the PC. In labo­
ratory and instrumentation applica­
tions , scientists performing analysis 
of spectrographic and chromatogra­
phic functions require a similar 
sampling of signals. They may also 
need to do some post-processing of 
data , such as Fast Fourier Trans­
forms . Chemical processes in par­
ticular require a relatively slow rate 
of sampling (i.e., 2 times per sec­
ond) although the PC is capable of 
much higher rates (13 ,000 per sec­
ond). The IBM PC is , however, 
now merely another instrument for 
the laboratory, because the user 
also has the capability to perform 
report generating and analysis func-
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tions , graphics for documentation , 
and a tool on which to write up the 
research . In these applications , the 
PC may become an OEM device 
supplied by a board producer al­
ready configured for a particular 
industrial/scientific use . 

Data Acquisition Systems. DAS 

Digital 1/0 Lines Analog Inputs 

Digital 12-Bit 
110 AID 

16 Lines 16SEIBDI 

Internal Bus 

Programmable 
Clock 

Ohio , has the broadest series of 
products for the IBM including 
graphics, memory, expansion chas­
sis, and others. It has also been at 
the forefront of laboratory and in­
dustrial applications . Part of the 
impetus for its PC prnducts have 
come from its S-100 bus products , 

Analog Outputs 

12-Bit 
DIA 

2 Channels 

Ext. 

Control 
Trigger 

Logic 
Ext. 
Clock 

On-board Microprocessor 

DMA Handshaking Lines Data & Control Lines 

IBM PC Bus 

Block Diagram: DT2801 

Figure 3: Data Translation 's DT 280/ signal acquisition system which is being used 
in industrial, and scientific system designs . 

is a Boston-based firm which offers 
in its 500 Series three different 
board-based products for a broad 
range of measurement and control 
devices . Capacity may be expanded 
to 336 channels of 12- or 14-bit 
analog-to-digital (A/D) single-end­
ed input, and many other combina­
tions of different input , digital-to­
a n a 1 o g (D / A) output , pulse 
counting, and AC and DC power 
control. Two or more DAS Series 
500 systems can be interfaced to 
the same computer. 

The system also includes a soft­
ware package, called Soft500, that 
extends BASIC to measurement 
and control functions, adding more 
than 40 new data acquisition and 
control statements. Soft500's fore­
ground/background architecture al­
lows the user to collect and analyze 
data simultaneously. 

Tecmar. Tecmar of Cleveland, 

which are parallelled now in PC 
systems . The DADIO (Digital to 
Analog, and Digital Input/Output) 
board has a data conversion rate of 
200 kHz, with 12-bit resolution , 
and is directed towards a variety of 
control functions. Among current 
applications is Koch Hydrocarbon 
of Oklahoma which uses the board 
for monitoring fire control in pipe­
line systems. Another of its prod­
ucts allows for simultaneous inde­
pendent control of two stepper 
motors. The board implements a 
CY512 peripheral controller chip to 
control step rate , acceleration , 
number and direction of steps. Ap­
plication areas for this board in­
clude robotic devices . The com­
pany's Lab Master board system is 
designed for DIA and A/D conver­
sion with 12, 14, or 16 bit resolu­
tion for up to 256 channels with the 
use of expansion boards , and 1, 10, 
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Economically~ 
priced for 
business or ~-
personal -
computers! 



-~---

256KMemory 
Ex~nslon 
Expandable in 64K incre­
ments, Quodboard™ Is 
sooketedlor ~ 
of memory. Fyll.PQrity 
and checking standard. 

Qspool™ 
With Qspool, you can also 
use part of system memory 
as a software print buffer. 
Choose from 8K to56K 
of memory and stop 
waiting for your printer. 

QuadRAM Drive™ 
This software program lets 
you use part of your total 
system memory as multi­
ple disk drives. Super.fast 
drives that let you store 
important information for 
easy access 

"""'"'"' .... , ...... , 

Chronograph 
Quadboard features a 
real time chronograph to 
always keep your system's 
clock/calendar up.lo<Jate. 
Even when your system's 
been off for months. 

eRly eRe Slft'6R5i6A slat. Veuf re­
mcining IBM slots are left free for 
future expansion needs. 

chronograph for timeonddote, 
and for pertorming diagnostics on 
all Quadboard functions. There's 

Aff.()n.()ne.Board and 
Your IBM Personal Computer is very Software, too. 
versatile. New functions and appli· Every board you may ever need 
cations are being developed for it for your IBM PC is in the 
everyday. And now with Quadram's Quadboard package. 
Quadboard, you can keep your PC From serial port to print 
options open for tomorrow's tech- - - buffer. Plus, there's Quad-
nology. In the tradition of Quadram Master software, too. 
Quality, six of the most needed Included on this disk 
PC functions have been com- ,,;:QJJADRAM~r...,..--.._QUAU1Y are utilites for ac-



Parallel Port 
There's a parallel 1/0 
designed to operate 
most printers and 
parallel devices. 
Or a second serial 
port on 
Quoaboord II. 

' 

Serial Port 
Used for connecting 
modems, printers, and 
other serial devices, Quad­
board's serial adapter 
can be conf ig_ured as 
COM1 or COM2 and fully 
-supports IBM PC commu­
nlcotions softw.are. 

I 

you switch line printers one ana two, ASKYOUROEA-LER. - ---
back and forth, as your printing 
needs change. 

Proven Design 
Quadboard is the number one IBM PC 
option board on the market today. 
Nothing even comes close, because 
Quadboard is designed with perlorm­
ance in mind. Engineered for depend­
ability and built with only the finest 
components available. Each board 
has been thoroughly tested and 
"burned-in" for years of reliable service. 

Our full line of IBM PC accessories: 
Quadboard II, Quad 512+, Quadcolor, 
Quadchrome, Quadscreen, 
Quadmodem, Memory Board, 
Serial Board 
(Single or 
Dual ports), . 
Parallel ~ 
Boord,Chro· 
nograph, 
and Micro· 
fazer. 

Write 36 on Reader Inquiry Card 

All products are sold 
through local person· 
al computer dealers. If yours does not 
stock Quadram, please ask him to 
call us at (404) 923-6666. 

Q~~· 
4357 Park Drive I Norcross, Ga. 300931 (404) 923-6666 

TWX 810-766-4915 (QUADRAM NCRS) 



'IBM Compatibility 

Display & 
Keyboard 

3270 

3770 
IBM PC 

+ 
AST-SN A 

3270 
or 

3770 

Printer 

IBM 
Host 

370X 
Controller 

Typical Configuration 

Figure 4: AST Research system diagram for 3270 terminal emulation. AST offers 
comprehensive facilities for terminal emulation or the PC providing access to several 
mainframe manufacturers. 

100, and 500 signal gain options 
(with other configurations possi­
ble). The board uses 2 DAC80 con­
verters , an AMO 9513 timer, and 
an 8255 parallel port and can sup­
port up to 24 digital 1/0 signals. An 
IEEE 488 interface board provides 
talker, listener, and controller func­
tions. As such the board is directed 
at instrumentation interfaces for 
process monitoring, offering pro­
grammable data transfer rates, and 
selectable hardware interrupts . 

the device will no doubt have a 
large growth potential. 

The PC-Mate (expansion unit) 
supports the Speech Master voice 
digitizer, and Speech Mate soft­
ware. The company claims this is 
being considered for factory auto­
mation applications in which work­
ers may call out the status of a pro­
cess or project to control an action 
or supply of materials. 

Computer Graphics 
In some ways computer graphics 
appear to have been neglected by 
IBM. While the resolution support-

ed with the initial announcement 
was at 640 x 200 , IBM offered a 
color graphics card but no color 
monitor. However, with its XT Sys­
tem announcement the company 
has introduced an IBM RGB moni­
tor with 16 displayable colors se­
lected from a palette of 256. While 
the system still lacks any IBM in­
terface to 1/0 devices such as tab­
let , mouse, or digitizers, other are 
actively seeking to fill the market­
place . Riva Terminals Ltd , of Eng­
land is one of the first companies to 
have addressed the graphics mar­
ket. The company's PC 1024 is a 
20" monochrome device , with a res­
olution of 1024 x 780 (as a window 
on a total display capability of 1024 
x 1024) . In a terminal mode , the 
system can emulate the Tektronix 
4014 , as well as DEC VT52 
terminals . 

Quadram Corp. of Norcross , GA 
also supplies a large format (17") 
monochrome, raster display for the 
PC but has chosen to keep resolu­
tion at 480 x 260 . The terminal is 
DEC VT 100 compatible , and may 
be sold with a Plot-IO graphics op­
tion . More recently, the company 
has introduced a 12" RGB monitor, 
with 690 x 480 resolution. Qua­
dram also produces three 16-color 
PC boards for use with its monitors 
with 640 x 200 or 640 x 400 reso­
lution. Other RGB monitors for 
the system are now produced by 
Amdek , Sony, and Electrohome (as 
well as IBM itself for the XT ver-

Two more advanced products are 
designed to allow the PC to be im­
plemented for newer computer ap­
plications including machine vision 
and voice l/O . The Video Yan 
Gogh board is a video digitizer in­
terface which can accept camera 
signals from either NTSC or indus­
trial composite (EIA) video. The 
signal can address up to 256 x 256 
pixels , and with 8-bit value for in­
tensity ; it is capable of 256 levels of 
grey scale. While the company pro­
motes the system for applications 
in microscopies , signature recogni­
tion , robotics, and pattern recogni­
tion (for assembly line inspection) 
there is probably little developed 
software for the IBM system in this 
area . The company's parallel prod­
uct for the S-100 board is in use at 
Ford for a pattern recognition ap­
plication . Given large companies ' 
penchant for the purchase of well­
known manufacturers ' products, Figure 5: Quadram Carp 's Quadboard for up to 5!2K of additional RAM. 
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sion of the system). 
Hercules Computer Corp . of 

Berkeley, CA produces a card 
which replaces the IBM Display/ 
Printer Adapter and allows a 
monochrome display of 720 x 348 
on the IBM monochrome monitor 
(Figure 1). The board also offers a 
light pen interface. The Hercules 
board is currently being implement­
ed in 3D CAD applications and for 
2D PC board design. 

Terminal Emulation 
One of the recurring demands for 
the PC has been to use it as an 
IBM terminal emulator. In the fall 
of 1982 the first such emulation 
hardware/software packages were 
released by DataSource Systems 
Corp. of Minneapolis, MN. IBM 
quickly fo llowed suit to ensure that 
it would maintain control of the 
market for terminals compatible 
with its mainframe products . There 
are two protocols supported by 
IBM for the PC, the Synchronous 
Data Link Control (SDLC) for the 
SNA environment, and the Bi­
nary Synchronous Communications 
(BSC) Protocol. IBM also provides 
a 3101 emulation package , and 
a 2.0 version of Asynchronous 
Support Communications Support 
Package, allowing the PC to work 
as an asynchronous teletype 
terminal. 

Other companies providing emu­
lation packages include Forte Data 
Systems of Santa Clara , CA who 
offer a 3278-2 terminal emulator, 
Aztek , of Ottawa, Canada, also 
se lling a 3278 emulator, and Tech­
land of Mt. Vernon, New York (any 
3270 device is emulated under 
SDLC). 

AST Research of Irvine, CA 
probably offers the widest selection 
of IBM terminal emulation soft­
ware/hardware products. AST-SNA 
(Figure 4) provides the PC with the 
ability to emulate the 3274, 3278, 
and 3770 communication terminal, 
while AST-3780 allows the terminal 
to emulate IBM 2780/3780 RJE 
workstations. The latter has par­
ticular importance because it will 
provide the PC with the ability to 
communicate with IBM 370, 4300, 
& 3000 series computers as well as 
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Figure 6: Mbyte cartridge Win chester drive from Tecmar, Cleveland, OH. 

UNIVAC , CDC, Data General, 
DEC, Wang, Honeywell , and oth­
ers. Microlog of Suffern , NY, which 
makes Z-80B based Baby Blue 
products for 3270, 2780/3780 emu­
lation, may be the first company to 
offer 3279 graphics terminal emula­
tion for the PC. This will allow de­
signers to consider implementing 
more advanced , high resolution 
packages of systems as such offered 
by the Spectragraphics Corp. Den­
nis Murray, VP sales of Microlog , 
indicates 3279 development is pos­
sible under the XT version of the 
PC. The Baby Blue products have 
an additional advantage in that they 
allow the PC to run CP/M 80 based 
applications. 

The most important implication 
of the emulation work is that the 
PC becomes even more attractive 
for acquisition or for developing 
applications software- the installed 
base of IBM terminals is well over 
one million. The advantages occur 
through the benefit of acquiring ad­
ditional terminals for mainframes 
that have standalone capability, or 
of adding access to mainframe pro­
cessing and data for a µC. There 

are further advantages for the in­
dustrial and scientific developments 
mentioned earlier in that the PC's 
functions become enhanced by 
mainframe access . In addition the 
company released simultaneously 
with its XT product a conversion 
kit for its 3270 terminals which will 
allow it to become a PC. The addi­
tional push that this is likely to give 
to applications development is not 
to be underestimated. 

Memory and Peripherals 
One of the primary constraints 
mentioned by applications develop­
ers for the PC has been the limita­
tion of PC slots. Only five are 
available on the original product, 
and all of them can quickly be 
filled up by memory expansion , 
clock , communications adapter, 
and other basic cards . The XT an­
nouncement was based upon a re­
designed motherboard with eight 
slots , but if the XT is configured 
with communications, and hard and 
floppy disk drive interfaces, then 
only five remain. In addition the 
expansion comes at a cost of width 
to the cards, which are now only al-
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IBM Compatibility 

Manufacturers' Listing 
To obtain more information about the companies listed below, write in the appropriate Write number on the 
Digital Design reader service card. 

Apparat Inc. 
4401 S. Tamarac Pkwy. 
Denver, CO 80237 
Write 334 

AST Research, Inc. 
2372 Morse Ave. 
Irvine, CA 92714 
Write 335 

Aztek Computing 
969 Bronson Ave., 
Suite 212 
Ottawa, Ontario, 
Canada K1S 4G8 
Write 336 

Data Acqu isition Systems, 
Inc. 

349 Congress Street 
Boston, MA 02210 
Write 337 

Data Translation 
100 Locke Dr. 
Marlboro, MA 01752 
Write 338 

lowed W' pe r slo t-a problem fo r 
any of the ca rds that have piggy­
backed ICs, analog devices or sub 
assembly cards . This inte rna l limi­
tation has had two results: design­
ers have developed multiple func­
tion boards, and expansion chassis 
to allow the implementer mo re 
freedom. 

Quadram . Quad ram Corp . of 
Norcross , GA (recently merged 
with Inte lligent Systems Corp .) is 
one of the largest producers of IBM 
PC products in the country. T he 
firm has acquired recognition fo r 
its multiple function board fo r the 
PC-Quadboard JI fo r example 
combines six fun ctions: 2 se ri al 
ports, chro nograph , up to 256K of 
expanded memory RAM drive, and 
printer spooler. Othe r products of 
the company will provide up to V2 
Mbyte of memory and a communi-
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Forte Data Systems, Inc. 
1500 Norman Ave. 
Santa Clara, CA 95050 
Write 339 

Hercules Computer 
Technology 

160 Beechnut Dr. 
Hercules, CA 94547 
Write 340 

IBM 
Systems Product Div., 

Entry Systems 
PO Box 1328 
Boca Raton, FL 33432 
Write 341 

Microlog Corporation 
222 Route 9 
Suffern , NY 10901 
Write, 342 

Quadram Corp. 
4357 Park Dr. 
Norcross , GA 30093 
Wri te 343 

cations interface (Figure 5) . Simil ar 
boards a re provided by Profit Sys­
tems (clock ca lendar and 51 2 on 
board RAM), Seattl e Computer 
and several others. Seattl e a lso se ll s 
an 8087 co-processor fo r the IBM 
cpu (8086) which considerably en­
hances speed of operatio ns. 

For those designing applications 
with the PC, Apparat Inc . of Den­
ver makes an E PROM programmer 
at a very low cost , but wh ich is suit­
able only fo r low vo lume produc­
tion of PROMs. Jn terms of addi­
tional memory, Tecmar, mentioned 
above has offered 10 Mbyte drives , 
and a 5 Mbyte removable Winches­
ter for several months (Figure 6). 
The announcement of a hard di sk 
by IBM may affect the price and 
profitability of secondary suppliers, 
but other sub-systems are be ing de­
signt'.d based on the new XT. 

Riva Terminals Ltd. 
9 Woking Park Alber t Dr. 
Woking, Surrey GU21 5JY 
England 
Write 344 

Seattle Computer 
1114 Industry Dr. 
Seattle, WA 96188 
Write 345 

Sony Trinitron 
Tokyo Electronics 
222 Kearney St. 
San Francisco, CA 94108 
Write 346 

Techland Systems, Inc. 
39 Carwall Ave. 
Mt. Vernon, NY 10552 
Write 347 

Tecmar Inc. 
Personal Computer 

Division 
23600 Merchantile Rd . 
Cleveland, OH 44122 
Write 348 

Summary 
The rapidly deve loping marke t­
place fo r the system has changed 
IBM strategy concerning existing 
marke ts and has led them to refo­
cus in light of new PC deve lop­
ments . T he response to the PC is 
pushing secondary supplie rs into 
the industria l and scientific market 
rapidly. One of the grea test prob­
lems fo r designers is in deve loping 
the analog interfaces (both soft­
ware and hardware) to the outside 
world . However, the results a re 
providing scienti sts and industri a l 
users of compute rs with new ave­
nues of access to digita l techno logy. 
The opportunity with the system 
today is fo r the designer who must 
have an understanding of both the 
applica tio n , and the like ly shi fts by 
IBM to retain the la rgest product 
markets. D 
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128K·512K Dynamic RAM with EDC 
Error detection/correction (EDC), high speed and in­
creased noise immunity are standard features that give 
you a number of user options with this versatile new 
board . Completely Multibus compatible , this board 
allows you to add 128K, 256K, 384K or 512K of RAM 
to any 8- or 1 6-bit system without making changes. It 
decodes the full 24-bit address bus for a system-wide 
memory of 1 6 megabytes and runs at a fast read ac­
cess time of 275ns. EDC corrects all single-bit errors 
without processor intervention. It also flags double-bit 
errors, generating an interrupt so input ports can be 
read to determine which RAM chip failed . Or, you can 
strap the board to interrupt on any error. And noise 
won't bother this board, either - its five-layer construc­
tion incorporates power and ground into the two internal 
layers. High reliability sockets with integral by-pass 
capacitors further minimize noise. 0 

128K-512K Parity Only ~~<:) 
Dynamic RAM Board '2t 

This new board delivers all the quality features of the 
128K-512K EDC Dynamic RAM Board except that pari­
ty detection is used rather than error correction . The 
parity circuitry will detect any single-bit errors, optional­
ly generating an interrupt so the CPU can determine 
which row of RAMs had the error. Four easy to read 
LED's on the top of the board show the check condi­
tion , allowing fast replacement in the event of a failure . 
Writing to the corresponding output port clears the pari­
ty error. Completely Multibus compatible, the board 
runs at a rapid 245ns access time. And here's some 
refreshing news about wait states - the on-board ar­
bitration circuitry cuts down on wait states caused by 
refresh cycles . You also get hidden refresh - if the pro­
cessor accesses another board in the system at any 
time between refresh cycles, a new refresh cycle is ini­
tiated to overlap the memory cycle on the other board . 

OEM quantities and pricing are available on these 
and on Central Data's complete line of Multibus 
boards. For more information call or write. 

Write 37 on Reader Inquiry Card 



Our Gate Arrays 
Will Save You Money 

GATE ARRAYS FROM 
INTERNATIONAL MICROCIRCUITS 
USE LESS SILICON. 
1. Integrated circuit production costs depend 
on chip size. Small chips are necessary for credible 
low prices. 

2. It is easy to design large, inefficient chips. The 
challenge is to design tight gate arrays that use 
very little area and are developed very quickly. It is 
not true that gate arrays are inherently inefficient. 

3. At International Microcircuits we have been 
making efficient gate arrays since 1974. Our corpo­
rate commitment is to provide small, efficient chips 
for your logic, smaller than with other approaches. 
This means that we focus our development 
resources in four critical areas: 
• We develop our own processing and 

interconnect technologies, optimized for our 
gate arrays; 

• We design our base arrays with small areas per 
gate and small numbers of wiring channels; 

• We provide a large and growing number of 
base arrays (currently 38) with a fine resolution 
of gates-per-chip so that one will be just right 
for your logic problem; 

• Our wiring techniques provide at least 95% 
utilization of the gates on each array, using 
computer-verified interactive design techniques 
rather than fully automatic layout. 

4. The results: small, competitive chip sizes and 
viable low production prices. Even if many millions 
of your circuit will be produced,efficiently-sized gate 
arrays compete easily with standard cell 
approaches and with full custom. 

Interested? Send us your logic for a quick, 
confidential quote. Or ask for more information 
about our products. Our gate arrays will save 
you money! 

INTERNATIONAL 
MICROCIRCUITS 
INCORPORATED 
The Logical Choice for Gate Arrays 

TELEPHONE: 408 727 2280 • TWX: 910 338 2032 
3350 SCOTT BLVD •BUILDING 37 • SANTA CLARA• CA 95051 

Write 39 on Reader Inquiry Card 
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by Douglas Eidsmore, West Coast Technical Editor 

Larger, faster gate arrays and 
more powerful design tools are 
the trend but upfront decisions 

can make or break a design 

D riven by design automation ha rdwa re a nd software, 
the dema nd fo r new circui try a nd a sho rtage of IC de­
signers, the ga te a rray market should reach $9 billi on 
in 10 years . T here a re now over 60 vendo rs on the ga te 
array ba ndwagon . Indications are that designers are 
rapidl y shifting fro m redesigns of existing syste ms to 
new designs that take adva ntage of the pe rfo rma nce , 
privacy and re li abil ity of the semi-custom approach . 
T he technology is now so adva nced that it is used by 
semicond uctor companies to produce sta nda rd parts. 
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Gate Array Benefits 
The advantages of ga te a rrays are numerous a nd we ll­
documented . When compa red with discrete !Cs, im­
plementing a syste m on a gate array can save mo ney 
both in the circuitry used a nd in supporting ha rdwa re, 
such as power supplies. Beca use parts count is low­
ered , invento ry and associated inspection and mainte­
nance costs are also reduced . 

Fewer parts also means improved re li abilit y. Some 
fa ilure a nalyses show that 70% o f printed circuit boa rd 
syste m fa ilures a re due to fa ulty interconnectio n- i.e .. 
device to circuit boa rd , bo nding wire to package pin , 
bonding wire to die , and die to package. A 24QO ga te 
array device can re place over 70 SSI/MSI !Cs, result­
ing in a system with 10% of the interconnects of a di s­
crete-based syste m. Putting interconnects on-chip also 
means improved pe rfo rma nce with higher speeds a nd 
increased th ro ughput. Power savings over di scre te de ­
signs a re a n added benefit. 

Which Technology? 
One of the first tasks is to decide if the gate a rray ap­
proach is approp ri ate. T he characteristics of gate a r-
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rays must be compared with competing custom tech­
n o Io g i es: standard cells, full custom and 
programmable logic arrays. None of the custom ap­
proaches is a panacea but each is appropriate for its 
own set of applications. 

Full custom offers full functional freedom but, even 
with CAD and silicon compilers to streamline devel­
opment , is costly in both time and dollars. High vol­
umes and/or high performance must be required to 
justify the relatively high investment. 

TAL- 002 

• • • Vee • • • • • 
• DODD • 
• DODD • 
• • 

Ground DODD Ground 

• DODD • 
• • 
• DODD • 

• • • Vee • • • • • 

D Block of 20 NANO Gates 

c:J Block of 10 NANO Gates 

[:] Input- Output Cell 

Figure /:Small arrays such as Texas Instruments' TAL--004 
with 500 gates and TA L--002 with 320 gates can easily be 
placed by hand. Grids representing macrocel/s can be pasted 
onto layout sheets similar to the one above. 

Programmable logic arrays (PLAs) are excellent 
where low volumes and low gate counts are all that are 
requi red . Personalized with a PROM programmer, 
PLAs are often used to create prototypes of parts to 
be built using other custom technologies. Semi Pro­
cesses Inc. recently announced a series of silicon gate 
CMOS arrays that can be programmed using the logic 
eq uations used to create a PLA. This conversion is so 
simple that the company is quoting 8 weeks turn­
around from receipt of PLA equations to CMOS 
arrays. 

At one time PLAs were slower than the discrete lCs 
they were designed to replace. But programmable log­
ic array performance is continua ll y improving. Mono­
lithic Memories' (Sunnyvale, CA) latest programma­
ble logic arrays are implemented in a self-aligned 
washed emitter process to attain propagation and fre­
quency time improvements of 36% and 50%, respec-
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tively, over previous offerings. PLAs are available 
from several manufacturers, including Monolithic 
Memories, AMO and Signetics . 

Standard cells compete most directly with gate ar­
rays . They are especially attractive as a gate array al­
ternative when special functions , such as high function 
comparators or differential amplifiers, need to be im­
plemented . Gate arrays, on the other hand , are a fixed 
grid of logic cells and are most useful in implementing 
circuits composed of random or sequential logic . 

Since standard cells must be processed from the 
ground up , development is typically more costly and 
time consuming than with gate arrays. However, this is 
not always the case. Some circuits are a poor gate ar­
ray fit , and a standard cell solution is easier and faster 
than cramming or gerryrigging the circuit onto a gate 
array. George Stephan , President of Universal Semi­
conductor, describes standard cells as "characterized 
by elegant engineering and inelegant manufacturing. " 
The reverse is true of gate arrays, he claims. Gate ar­
ray design is restricted by fixed logic geometries, in­
ability to implement complex macros, and fixed 1/0 
buffers . Standard cells can be designed with special 
cells, easily accomodate hierarchical design and are 
not limited by 1/0 restrictions . 

On the other hand , standard cells are less flexib le in 
terms of making design changes and in varying produc­
tion quantities than are gate arrays. Gate arrays, with 
their reliance on partially processed wafers, require 
fewer masks for personalization and therefore for re­
design. Another less obvious reason for the flexibility 

Figure 2: Motorola metalization mask patterns. Company's 
MOSAIC process is used to fabricate low power Schottky ar­
rays, including MCA2800 ALS as well as ECL arrays. Three 
masks are required: one for each metal level and one for via 
holes. 
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Bipolar 1 4 Monochips 
1 1 0 to 1200 Components 

1 .2 to 36V Supply 

Analog CMOS 1 Monochip 
1 700 Components incl. 135 Gates 

Switch Capacitor Applications 

ULA 3 Monochips 
225 Cells 

Output to 40mA 

CMOS ISO SI-Gate 5 Monochips 
1 50 to 2000 Gates 

4ns Prop Delay 

CMOS Metal Gate 7 Mon o chips 
140 to 800 Gates 
3V to 1 SV Supply 

CML Bipolar 3 Monochips 
450 to 2000 Gates 

For more information pie se call: 

(408) 438-2900 i 

lnterdesign Inc., 1500 Green Hills Road, S 
-----~-------------'W~r-"=ite 40 on Reader Inquiry Car 



of gate array manufacturing is that since the gates in 
an a rray are never full y util ized , the remaining ga tes 
can be used to implement a last minute design change 
o r to add fea tures in a redesign . 

Matching the attributes of the va rious custom ap­
proaches with turnaround and production require­
ments of the circuit , as we ll as size and operationa l 
needs, will a llow se lection of a custo m technique. If 
gate array technology seems promising, the next step 
is to start looking at the circuit in question as a gate 
array. 

Circuit Partitioning 
Partitioning the circuit into logical modules is a first 
step in fitting the circuit to an array. The goa l is to 
identify the circuitry that is "a rrayable" and that which 
should be implemented with standard pa rts . Beca use 
each vendor has hi s own " modus operandi " there is 
some disagreement about whether vendo rs should be 
approached before o r after pa rtitio ning. Bill White, 
Directo r of Gate Array/Standa rd Cell Products with 
Harris Corp ., fee ls the vendor can he lp the designer 
avoid sending out RFQs fo r a ga te array with 500 

[ 
Gate Arrays 
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ga tes and 400 pins. Jn most cases, a rough pa rtitio ning 
will be required before se lecting an a rray vendor. 

Fitting an existing PCB-based o r new des ign to an 
array a re somewhat different processes. Pa rtitioning of 
existing logic involves blocking o ut and co mbining as 
many TTL glue chips as possible with an eye towards 
minimizing 1/0 . If a new system is unde r deve lopment , 
the designe r works from his logic diagra m and builds 
abst ract blocks such as ALUs, register fil es o r 
multiplexers. 

The next step is counting o r estimating the num be r 
of gates in the circuit . A crude estimate can be made 
by using the rule of thumb that a typica l MSJ circuit 
will require 60- 75 gates. LSI Logic Corp and o ther 
vendors publish ga te equiva lents fo r popul a r TTL 
components; Universal Semiconducto r offers a slide 
rule that makes the conve rsion almost automatic . Such 
a gate count conversio n should take into account the 
processing technology. Flip/flops a re implemented in 
fewer ga tes with CMOS than bipolar, fo r exa mple. 

Se lecting a fabri cation technology is ano ther ea rl y 
design task . The pe rfo rmance and l/O of the array 
must meet the requirements of the system . Fortunate ly, 

The Economics of Gate Arrays 
by Allan M. Cox, Marketing Man­
ager Digital Products, lnterdesign, 
Scotts Valley, CA 

The cost savings of moving electronic 
products based on MSI standard IC 
families to LSI semi-custom gate ar­
rays have become too significant for 
the product designer to ignore. Also, 
the gate array based product manu­
facturer can get to market fast, with 
significant advantages in addition to 
cost. It is hard to envision designs in 
the 80's being implemented in any­
thing other than LSI/VLSI standards 
(such as µP families and codecs), 
standard memory and semi-custom. 

The relative costs for custom, stan­
dard cells and gate arrays are gen­
erally summarized by the curves in 
Figure 1. Designers strive to follow 
the minimum cost curve. To do that, 
it's necessary to know the cross-over 
points A, B and C. A, B and C, how­
ever, can vary by as much as two 
orders, due mainly to device com­
plexity. Device complexity and hence 
silicon area is a major factor in de­
vice cost. However, at the lower com­
plexities, die cost tends to become 
less significant, and product cost is 
dominated by packaging, testing and 
labor costs. The vendor with access 
to a high yielding process and low 
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wafer costs has the ability to push the 
gate array/standard cell cross-over 
point (the annual volume between A 
and 8) to a very impressive limit. 

It is not uncommon today to find 
gate arrays meeting volume require­
ments of 50 thousand to 250 thou­
sand units per year, and occasionally 
up to 500 thousand per year. Effi­
ciently utilized arrays are even now 

Unit Cost 
$ ····{~ II Custom 

·· ... 
Standard "· •• 

°%Cells •• ..... 

GateA~ctJ •• ....... 
b,nL!. °o ..... 

%L!. 00 "· 
-- '.OnA 0 ·· ... 

filling annual production requirements 
of over 1 million units annually. 

With the prospect of continued 
learning curve and volume production 
economics coupled with the inherent 
flexibility, fast response and design 
cycle of gate arrays, the product and 
system designer has available the 
tools he needs to meet his chal­
lenges in the 80's. 

-- ~Li.~ 00 "· 
Standard , ~-.;;. - - °t::r.:: --':;.,_ ___ - - - - -

Product : :t>.LJ.66 o0 "·...., 

, L!.LJ,L!.L;L!.~~ •. • ............. . 

~L!.L!.LJ.LJ.L;:;~ 
: Doooo "'~LJ.LJ.LJ.LJ.LJ.LJ.LJ.LJ.L!.LJ.LJ.LJ.LJ. 
: Oooo~QOuODOD : : ................. . 

A B C Annual Production 
Volume 

Figure I : These curves represent the costs of f ull-custom, standard cell, gate ar­
rays, and standard product approaches based on annual production volllme. 
Points A, 8 , and C represent the cross-o ver points of the various approaches. 
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Gate Arrays 

Figure 3: Electron microscope photo of double level metal 
CMOS array from International Microcircuits. In c. Via holes 
connecting first and second mask can be seen. 

gate arrays are fabricated in a range of processes. each 
with unique density, speed and power characteristics. 
The trend is clearly towards CMOS and ECL. C MOS 
clock rates are 40 MH z and better, with 2ns delays and 
very low power consumption. ECL boasts 300 MHz 
clock rates and gate delays of less tha n SOOps. Low 
power Schottky TTL is also a solution for many appli­
cations and has proved to be very durable in the 
marketplace. 

CMOS is ava ilable in me ta l ga te a nd silicon gate 
versions. Silicon gate CMOS is faster a nd denser than 

User 
Entry 

Schematic 
Input 

User Adjust 

Auto-Route 

Simulation 
Data Set 

User 
Adjust or Entry 

Layout 
Check Back 

(ERC & DRC) 

Simulate 

metal gate. Metal gate CMOS arrays are limited to 
about 500 gates. whereas 3µ silicon gate arrays with 
10.000 gates and extremely high speeds have been an­
nounced. As line widths drop. even higher gate counts 
and speeds will be ava il ab le, especia ll y with oxide-iso­
lated silicon gate technology. CMOS arrays have bee n 
used to great advantage as collectors of the glue cir­
cuitry surrounding µPs . With 2µ and finer geometries. 
CMOS arrays will chal lenge ECL as the technology of 
choice for semicustom CPU circuitry. Storage Technol­
ogy (Sunnyvale. CA) is developing their new line of 
IBM-co mpatible mainframes from such technology. 

Arrays are presently personalized by one or two 
meta l leve ls. Double level metal results in a denser ar­
ray tha n single level. 1 nterconnections. and therefore . 
delays, a re correspondingly shorter. and as a result 
higher speeds are obtained. 

Double level arch itecture offers much greater layout 
fl ex ibility than single level configurations with double 
leve l metal arrays. Automatic placement and routing 
can therefore be used effectively. Single level arrays 
are almost always placed and routed by hand or inter­
actively at a CAD station. However, Signetics now of­
fers automatic routing and placement on its new single 
leve l meta l CMOS arrays. 

When reviewing a vendor's product line . attention 
should be paid to more than technology and gate 
count. The positioning of the product line and the gate 
count iterations are a lso important. One tactic for 
achieving high si licon utilization is effectively matching 
the gate count of the circuit to be implemented with 

Simulation 
Data Set 

Simulate 

Finish 

Figure 4: Plessey Semiconductors ' semi-custom arrav mask production (SCAMPI (loll' chart. 
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the number of gates on a n array. Placing a 480 gate cir­
cuit on a 600 ga te array uses silicon more efficiently 
than if it were placed on a 800 gate array. 

Design Cycle 
An important considera tion in se lecting a vendor is the 
design cycle used , not on ly in terms of turnaround 
time but in terms of the type of user participation re­
quired or a llowed by the vendor. Wo rking with a gate 
array vendor is much more intimate th a n purchasing 
parts off the she lf. Some vendors encou rage customer 
participation through the design cycle, while o thers do 
not. Mos t are flexible a nd allow customers to enter a 
design cycle just about a nywhe re. The customer may 
do none of the design, o r he may submit a final design 
on a pattern generation tape. In general customers ca n 
save money by accepting part of the design respo nsi­
bility, but they also assume a greater ri sk if the pa rt is 
discovered to have designed-in flaws. 

If a customer chooses to participate in some phase 
of the design, the locatio n is another consideration. 
Usually, custo mers go to a vendor's facility for training 
and to do the design. A cozier situatio n would be to 
work at one's own fac ility. In such a si tua tion the cus­
tomer would ei ther do a ha nd layo ut (for a small ar­
ray), use a com pa ny-owned E ngineering Wo rk Station 
(Daisy or Mentor Graphics) o r la rge r CA D syste m. o r 

Use the Reader Inquiry Cards 
on page 115 to obtain more 
information on the products 

and services appearing 
in this issue. 
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work at a terminal with a line . such as Harris' Di al a 
Chip . to a vendor 's CA D syste m . The proble m with 
such arrange ments is lack of vendo r support. 

Many companies have establi shed o r are establishing 
regional design centers. Such centers combine the best 
of both worlds: vendor support a nd a facility nea r the 
customer's home. Motorola a nd Texas Instrume nts 
were among the first to estab lish des ign centers. But 
the idea is catching on . Some companies are adding 
design cente rs to the ir regional sa les offices. 

Lack of alterna te sources has been, in some people's 
eyes, a major flaw in using ga te a rray technology. In 
reality. most customers' vo lumes a re small enough that 
the risk in using a single source is fa irly sma ll. If a 
problem should occur during production most vendors 
can fall back on the ir own alternate foundry sources. 
A greater problem could a rise if a di saste r we re to oc­
cur to a customer 's design facility at a crucial point in a 
design. For many users both problems have been 
so lved because several ga te a rray vendors have agreed 
to sha re process ing technologies a nd desi·gn tools. 
Some of these agreements include: Texas Instrume nts 
and Harris Semiconductor, Motorola and Nation al. 
LSI Logic with Toshiba and Advanced Micro Devices. 
U niversa l Semiconductor with Siliconix and Nitron . 
Ca li forn ia Devices a nd Telmos. and lnterdesign a nd 
GTE Microcircuits. 

TERMINALS 
VT100 's 
VT101's 
VT102 's 
LA12's 
LA34 's 
LA36's 
LASO's 
LA 1oo·s 
LA 120's 
LA 180's 
TIB1o ·s 
TI820's 
TIBSO 's 

ANNOUNCING 
FOR ALL YOUR 

DEC ACCESSORIES 
& SUPPLIES 
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~ 

(614) 889-0810 

SCHERERS 
6145 SCHERERS PL 
DUBLIN , OH 43017 

Write 42 on Reader Inquiry Card 
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Figure 5: A Mi's GA series development flow. The heart of the system is BOLT logic data base. Using common data base allows 
conversion of gate array 10 standard cell or full cuslom circuit wilh minimal risk. 

Design Process 
Once the vendor and virgin array have been selected, 
the design cycle begins. Each vendor has his own 
unique design process, but the re are some universal 
tasks that must be completed . The functional logic de­
sign has to be entered into the vendor 's system. This is 
often called schematic entry. It may occur at a work 
station as the logic design takes place or it may be en­
tered via a digitizer from a layout drawing. The en­
tered logic description is often said to have been "cap­
tured." In some systems, the logic is defined as it is 
entered in the format of the vendor's macrocells . The 
macrocells are used to create a network of higher and 
higher levels of integration. This process is called net 
list or network entry. 

A simulation of the entered logic is then performed . 
The operation of the entire gate array or blocks of it 
may be simulated. The purpose of the simulation is to 
verify that the description entered into the CAD sys­
tem truly represents the circuit as the designer intend­
ect it to. The simulation is usually run using TEGAS 
software from COMSAT Corp (Austin , TX). Many 
companies use their own simulation/verification soft­
ware and some of them have developed translators to 
convert to TEGAS formats . COMSAT has developed 
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a new software package called TEXSIM that accesses 
a library of delay data, rather than relying on the unit 
delays used in TEGAS . LSI Logic is probably the first 
vendor to incorporate TEXSIM into a design system. 
Their LOS system goes a step further. They use nomi­
nal delays that are based on estimated wire lengths be­
fore layout for a more accurate simu lation. After lay­
out the simulation is repeated. 

The simulation data is fed into a test verification 
program. Critical timing paths are scrutinized at this 
point and race conditions investigated. Some vendors 
automatically evaluate the nodal activity as part of the 
test program generation . Such an evaluation is per­
formed in an effort to determine the testability of the 
array. This evaluation may include a complete fau lt 
grading. In fault grading each node is examined to 
make sure that, if the node were stuck at 0 or 1. the 
fault would be detected from the array's I/O. This pro­
cedure is an option with most vendors because it eats 
up so much computer time . Even using mini-comput­
ers , fault grading can take several hours. Instead. an 
estimate of the node coverage or nodal activity can be 
made and a testability percentage determined. T he lat­
ter procedure is usually adequate and saves hours of 
expensive computer time. 
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THE UNIVERSAL FAST CMOS 
GATE ARRAY SOWTION. THREE 
OR FIVE MICRON TECHNOLOGY! 

360 to 2400 GATES! 

There are many sound reasons to 
select Universal as your CMOS gate 
array partner. Here are a few: 

Advanced Technology-We don't 
buy technology from others-we 
make it! For toggle rates to 25MHz, 
our 5µ. process serves nicely. For fre­
quencies beyond, our 3µ. process is 
employed. In either case, you're dealing with a company 
in full command of the technology behind its arrays. 

Broad Array Selection-No other company has a more 
useful selection of arrays. There are 14 different arrays 
logically sized between 360 and 2400 gates available. 
Large or small , fast or faster performance, we have an 
array to serve your needs. 

Type Gates Size Speed Pads 

1803 or SA 360 118 x 140 SO or 2SMHz 44 

1803 or SB S40 132 x 167 SO or2S MHz S8 

1S03 or SC 720 159 x 167 50or25 MHz 64 

1803 or5D 960 161 x 208 SOor25 MHz 70 

1803 or SE 1200 188 x 208 SOor2S MHz 74 

1803 or SF 1SOO 188 x 244 SO or 2S MHz 80 

1803 or SG 1800 202 x 230 SO or2S MHz 92 

1803 or SH 2400 232 x 2S2 soar 2s MHz 110 

• Macrocells are placed automatically 
• Macrocells are routed automatically 
• Logic and circuit functions are fully 

simulated 
• The design is completely verified. 
•Test program automatically 

generated 

Fast Turnaround-For arrays of 800 gates or less, we 
guarantee an 8-week turnaround. For larger arrays, add 
one week per 150 gates. And because of our powerful CAD 
tools, when you get your prototypes, they'll work and per­
form to spec! 

Start Today-What size array do you need? With our 
Handy Dandy Gate Counter, you can convert your TIL or 
LSTIL design to CMOS gate equivalents quickly. In less 
than an hour, you'll know exactly what size array will do your 
job. Write or call today for your FREE Handy Dandy. We'll 
also send you a full color brochure describing our products 
and services. 

Complete CAD Support-No other company has more 
sophisticated CAD tools. Every Universal array is completely 
simulated and verified prior to converting it to silicon. And 
that's not all: 

Write 43 on Reader Inquiry Card 

UNIVERSAL SEMICONDUCTOR INC. 
1925 Zanker Road San Jose, CA 95112 (408) 279-2830 
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Introducing GateMark. The only 
affordable CAE system 
with a built-in cell library. 

your productivity is enhanced 
significantly. 

Once your design is com­
plete, you can also cut your fabri­
cation time to less than two 
weeks, with Matra or other 
sources. That's because you 
start with a pre-fabricated 
array wafer, and make only the 
final metallization layer mask. 
So you no longer waste time 
making 8 to 12 unnecessary 
masks. Or evaluating a lot of 
mask and fabrication vendors. 
Which means now you can get 
your products to market sooner, 
and still be competitive in low­
to-medium volume applications, 
where full custom designs can't 
be justified. 

Design costs these days 
are averaging $25K to $50K for 
a single chip. And eating up 
roughly 12 weeks of lead time, 
just to get to prototypes. So if 
you're doing as little as two 
designs a year, you can't afford 
not to be doing them the Gate­
Mark way: quickly, reliably, 
cost-effectively. 

For full information on 
GateMark, write: 
Matra Design Systems, 
120B Albright Way 
Los Gatos CA 95030. 
Or call (408) 370-0977. 

Most CAE systems these days 
are just workstations, tied to a 
design center mainframe by um­
bilicals. Long, expensive umbili­
cals that also tie you down to 
one manufacturing source. 

When you 
start a design 
with GateMark, 
you go from idea 
to PG tape in a 
matter of days. 

High-Speed CMOS Family 

But not GateMark. It's a 
truly stand-alone CAE work­
station, including dual-processor 
CPU, 30-Megabyte hard disk, 
high-resolution color display and 
complete software package. 
With its built-in CMOS cell 
library, you not only cut the 
mainframe umbilical, you cut 
design time and costs too. Plus 

Part No. 

MA400 
MA 800 
MA 1200 

That's because you start with 
a library of pre-characterized 
cells: off-the-shelf circuits right 
out of a standard data book. 
So you start with functionality 
you trust. And save possible 
weeks of checkout later on. 

Equivalent 
Number 

400 
800 

1,200 

Inverter No. of 
Delay Pads - -
1.5 nsec 40 
1.5 nsec 54 
1.5 nsec 66 

MATRA 
DESIGN 
SYSTEMS 

Write 44 on Reader Inquiry Card 



Speclel offet.ltrMM;111ii1 dllilelj. 
The logical switch to color has 

never cost less. Now you can buy 
an lntecolor 2405 single evalua­
tion unit at the 100-piece price 
of $995 (U.S. domestic only). 
You get the advantage of vector 
graphics on an 80 column by 24 
line screen, without sacrificing 
the most important capabilities 
you want from a VT100 terminal. 
Plus, the 2405's vibrant color 
conveys more information, more 
quickly and with greater compre­
hension than monochrome. 

ANSI X3.64 system compati­
bility. The 2405 is the ideal 
replacement or add-on terminal. 
Highly compatible with VT100 
and numerous other ANSI X3.64 
terminals, the 2405 is easily inte­
grated into any ANSI X3.64 envi­
ronment. It also includes ASCII 
codes and a VT52 mode. 

With all the features you need. 
Eight foreground and eight back­
ground colors. Terminal based 

Our ANSI X3.64 terminal has all the 
VTIOO features you'll ever need in a 
conversational terminal. 

Plus color and vector graphics. 
vector graphics. Data transmis­
sion baud rates from 50to19,200. 
English language menu set-up 
mode. Non-volatile set-up mem­
ory. Two full pages of screen RAM. 
In-line CRT. Auto degaussing. 
Powerful, 6 MHz 8085 micropro­
cessor with four hardware inter­
rupts. Plus, up to 72 function key 
definitions, optional. 

Introductory price good 
through May 31, 1983. After that, 
our regular single-piece price of 
$1195 goes into effect. So act 
now. Take full advantage of the 
color. vector graphics and flexi­
bility of the lntecolor 2405 - at 
the 100-piece price. Once you 

do, we're confident that you 'll 
enthusiastically agree with the 
growing number of OE Ms and 
users who are making it dramat­
ically clear that. "The future 
belongs to color! " 

For the name of the distributor 
or sales representative in your 
area, or for complete specs, ask 
about our $995 special : 
Call 404/449-5961. 

Intecolor 
AN INTELLIGENT SYSTEMS COMPANY 

lntecolor Drive, 225 Technology Park, 
Norcross, GA 30092, TWX 810-766-1 581 
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Figure 6: LSI Logic's LDS Design Automalion Sys/em. The 
design verifier provides propagation delays through each nel­
work for bolh rising and fa/ling inputs. Delays are used by 
!he TEXSIM simulator. lnteraclive place and route is com­
pared wi1h design data to avoid layout violations. Fol/owing 
completion of layout, 1he actual metal (double layer) and 
me/al/poly (single layer) leng1hs are recorded and 1he capaci­
tance and resistance are calculated. These are then incorporat­
ed for use in recalculating !he network delays and verifying 
the design. 

Designing the array layout is the next step. Most 
vendors feel customers should not be bothered by lay­
out and prefer that they bow out at this point. Layout 
means that macrocells are placed and routed. This can 
be done interactively on a CAD system or automatic­
ally Automatic place and route is faster than the inter­
active method, and it guarantees an accurate transla­
tion of logic to silicon, but high silicon utilization is 
rarely attained. Low silicon utilization is costly: 60% 
utilization will double the size of a chip! 
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International Microcircuits Inc . uses an interactive 
placement system. As cells are placed, a net list is 
automatically generated, to ensure that an accurate 
translation is made. This placement net list is com­
pared with the schematic net list to validate the layout. 

Routing can be done automatically after the cells 
have been placed. Computers do a poor job at pattern 
recognition, which is required in cell placement, but 
they do a good job as routers. Most auto-routed arrays 
still require some interactive routing. Once the cells 
are placed and routed, the layout is re-simulated and 
performance is verified. If the circuit " runs" as de­
signed, a pattern generation tape is created and tooling 
is produced for a prototype run. The prototypes are 
tested using the test vectors generated in the early 
stages of the design. If the prototypes check out, the 
production run of packaged arrays begins . Gate arrays 
can be housed in a variety of packages including: flat 
packages , leadless chip carriers (LCC), leaded chip 
carriers, and pin grid arrays . 

Gate Array Trends 
With so much activity on the gate array front, it has 
become nearly impossible to describe every array cur­
rently on the market. But some of the more recent an­
nouncements are indicative of technology trends. 
Some recent CMOS arrays include: LSI Logic's 
LL7000, with 2µ, line widths, up to 10,000 gates, and 
propagation delays of l .3ns; National Semiconductor 's 
3µ,, 2400 gate SCX6324 with 2ns internal gate delays 
(a 2µ, part with ins delays will be available this sum­
mer); Universa l Semiconductor's IS0-36 and -56, 3µ, 
and 5µ, arrays with 1800 gates and 92 bonding pads, 
Signetic's 330 to 1700 gate LS/TTL compatible 3 and 
4µ, arrays, and AMI's 3µ, GA series with up to 5000 
gates and 2ns delays. 

ECL arrays have also progressed. The Electron Di­
vision of NEC Electronics USA announced three ar­
rays ranging from 300 to 3000 gates. Internal gate de-

Figure 7: Motorola 's MCA2800 A LS array is supplied in this 
149 pin grid array. The TTL compatible array has 2800 gale 
equivalent and 130 ce//s. Propagation delay is 600ps . 
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lays are 0.5ns for the 300-gate array, and 0. 7ns fo r the 
1,100 and 2,000-gate arrays. By virtue o f its agreement 
with Motorola, National Semiconductor announced 
600 and l200 MCA ECL arrays. Both devices fea ture 
a typica l gate speed of l ns. T he M CA 1200 includes 48 
major internal macroce lls while the M C A 600 includes 
24. 

Integrated Schottky Logic ( ISL) arrays are based on 
single-input NANO function s. The technology ri va ls 
I2L for density and STL fo r speed. Raytheon 's Semi­
conductor Div. (Mountain View, CA) introduced a 
famil y of ISL arrays with gate counts from 800 to 
2400. Typical propagation is 2.3 ns/gate. 

tional non-alterable periphera l gates fo r se lf testing. 
Designed fo r internal use only. the 2 or 3µ circuits 
were developed using layout rules and processing pa­
rameters from M otorola, National Semiconductor and 
Fairchild . The self testing circuitry acts as a wafer 
probe device. Onchip function registers and input and 
output registers allow operands to be entered th rough 
input pins. 

Fujitsu Microelectronics wi ll introduce a famil y of 
STIL arrays with 224 to 1120 gates in the second quar­
ter of '83. Arrays with specialized fu nct ions are also 
available. Telmos and Interdesign both offer si licon 
CMOS arrays with AID conversion on chip . Silicon 
Systems (Tustin , CA) recently announced a CMOS 
switched capacitor array to use in developing filters. 

Control D ata developed a va riable macro technol­
ogy fo r use with the ar ray. Vari able macros are fl ex ible 
both vertica lly and horizontall y. They can also be 
stacked. For example, assume an 8-bit register needs 
to be designed. With conventional macro technology. 
four 2-bit register macrocells would be used . each with 
its own duplicate controlling register. The variable ma­
cros developed by Control D ata do not require the de­
signer to duplica te the control circuitry. Instead the de­
signer ca lls four 2-bit registers and the contro lling 
circuitry as a separate " hat " that , because of verti ca l 
flexibility, is stacked on top of the four registers. 

T he array technology th at will be offered to systems 
designers in the near future can be seen today at cap­
tive semiconductor manufacturers and at technica l 
conferences. Control D ata (St. Paul , MN) has deve l­
oped 6000 gate si licon CMOS arrays with 2500 addi-

IBM has deve loped a four-level metal process fo r in­
creased density in bipolar arrays. The fourth leve l of 
metal , combined with metaliza tion advance ments. re­
sulted in a 75 % density increase over three- level 
arrays . 
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Up Front Decisions 
by Joe Conway 
Marketing/Applications Manager 
Applied Micro Circuits Corporation 
San Diego, CA 

Users can save themselves and ven­
dors time and grief by making the 
right decisions up front in a gate ar­
ray design. Some questions should 
be answered early. Can the circuit be 
partitioned into uniform slices? How 
big are those slices? Are both very 
high speed and lower speed logic re­
quired? What kind of 1/0 is needed? 
Is military qualification required? 
When are prototypes required? When 
are production parts needed? How 
many parts are needed? 

Each gate array technology has 
advantages, based on performance 
and temperature range requirements. 
The smart user matches the array 
technology to the circuit require­
ments-not the other way around. 
The list of technologies includes: 
Metal Gate CMOS, Silicon Gate 
CMOS, 12L (Integrated Injection Log­
ic) Bipolar, ISL (Integrated Schottky 
Logic) Bipolar, STL (Schottky Transis­
tor Logic) Bipolar, ECL (Emitter 
Coupled Logic) low and high power. 

Gate array suppliers are each 
seeking a niche. AMCC, for example, 
supports the low power ECL market 

with the availability of TTL or ECL (or 
both) 1/0 in a device family up to 
1500 gates with fu ll MIL availability. 
This product offering supports only 
the customers who require high per­
formance with TTL 1/0 , mixed TTL 
and ECL 1/0 or complete ECL 1/0 re­
quirements with up to full MIL tem­
perature range. 

Array users should understand the 
circuit's performance requirements 
and narrow down the range of op­
tions prior to contacting suppliers. If 
an array user discusses a circuit re­
quiring ECL performance with a 
CMOS or TTL array vendor or a 
CMOS or TTL performance circuit 
with ECL vendors, both the prospec­
tive array user and the logic array 
vendors are wasting time. 

Since the array concept is new to 
most of the electronics industry, 
many users enter the hunt for an ar­
ray ill-prepared for the detailed dis­
cussions that are required. Simply 
circling a piece of logic on a schemat­
ic of an existing design often is not 
enough. Usually a leftover collection 
circled on a logic print will end up be­
ing a poorly utilized array. For exam­
ple, the circu it density versus the 
amount of 1/0 required or the mixture 
of required logic speeds often poorly 
matches the capability of the chosen 

array. Instead the gate array user 
should have the circuit defined well 
enough to describe the array to the 
vendor i n terms of these 
characteristics : 
•The technology(s) needed. 
•The approximate circu it size. 
• The level of screening required 

(i.e., MIL temp. range, burn in) . 
• The critical performance paths. 

. •The type of 1/0 desired (i.e., MOS, 
TTL, ECL, Mixed) . 

• The number of I/Os needed. 
• The packaging required. 

Some vendors require the custom­
er to do a large part of the work in 
defining the circuit in the vendor's 
logic or simulation conventions using 
expensive , dedicated equipment 
while others will work from customer 
drawings and provide the talent for 
circuit conversion and simulation. Us­
ers should know their needs and de­
termine the vendor 's capability at an 
early stage. 

Also, consider whether the pro­
spective vendor is a viable and rep­
utable supplier. If the prospective 
vendor is simply a store front which 
offers designs implemented in an­
other manufacturer 's array, do they 
have the engineering and manufac­
turing expertise to solve problems 
should they arise? 
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Today's measure of a print­
er's performance goes 
beyond line speed and 
purchase price. The true test 
is print quality and cost­
per-character operating 
expense. Porelon ink rolls, 
designed specifically for 
impact printer ribbon car­
tridges, will dramatically im­
prove the number of quality 

© 1981 by Porelon, Inc. A subsidiary of Johnson Wax. 

impressions and greatly 
increase the life of every 
ribbon. 

Better impressions, in­
creased ribbon life. At less 
cost. That's what you'll get 

'!OUR LAST IMPRESSION IS WHERE WE BEGIN 

every time you design a rib­
bon cartridge featuring 
Porelon ink rolls. 

Find out how simple it is to 
add this performance fea­
ture to your impact print­
ers. Far further information, 
call 615/432-4134, or write: 
Porelon, Inc., 1480 Gould 
Drive, Cookeville, Tennessee 
38501. 

Write 11 on Reader Inquiry Card 

Porelon is a trademark. 
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Standard Cell Design: An Alternative to Gate Arrays 

by Bill Loesch, Director of Market­
ing and Sales, ZyMOS Corp, 
Sunnyvale, CA 

Gate arrays are pre-processed with 
fixed patterns of unit-size transistors, 
characteristics that inherently limit 
design flexibility and production econ­
omy. Consequently, as design com­
plexity increases, die size, and there­
fore production cost, increase dispro­
portionate I y because of the 
increasing percentage of unused sili­
con area. Moreover, present gate-ar­
ray designs are restricted to systems 
not requiring on-chip complexities 
such as RAM, ROM and special 1/0 . 

A standard-cell design does not 
use pre-defined mask layers. Instead, 
this method generates a customized 
set of masks defining the intercon­
nects between completely character­
ized building blocks or cells. Each 
cell is a full-custom circuit handcraft­
ed by the IC maker to minimize sili­
con area and optimize performance. 

Advanced cell libraries comprise a 
rich variety of functions from which to 
choose. For example, ZyMOS Corp 
maintains several cell libraries in sup­
port of its ZyP automated design sys­
tem: Zy4000 silicon-gate CMOS cell 
library, Zy2000 metal-gate CMOS cell 
library, and, available in June, an ad­
vanced 3µ. silicon gate CMOS cell li­
brary. Over 350 digital standard cells, 
ranging in complexity from simple 
gates to macro functions such as 
UARTs, DACs, AID converters, ROM, 
RAM and core µ.Ps are available in 
the Zy40000 series library. 

In addition, the Zy40000 Series 
analog standard cell library offers 
over 70 analog functions, including 
operational amplifiers , oscillators , 
switches and switch drivers, compa­
rators and current references. These 
cells can be combined with digital 
cells on the same chip. 

Thus, standard-cell design pro­
vides a higher degree of design flexi­
bility than is possible with gate ar­
rays, including the ultimate flexibility 
of allowing a designer to specify a 
new cell to meet performance re­
quirements precisely. Standard-cell 
design time is somewhat longer than 
that for gate arrays, and so the direct 
cost of development is slightly higher. 
However, this cost differential is mini-

Figure I : Custom chip designed with standard cell technology from ZyMOS. 
Developed by Cain Encoder Co. , circuit is used in miniature electric-field 
sensor. 

mized by the use of CAD techniques. 
Standard-cell design is supported 

by CAD logic simulation, which pre­
dicts system timing and functionality 
without the need for breadboarding. 
Automatic place-and-route software 
ensures continuity between logic de­
sign and photomask tooling. CAD 
software also automatically gener­
ates a test program while prototype 
parts are being fabricated. 

State-of-the-art CAD workstations 
such as the ZyPAWS (ZyP Automated 
Workstation) from ZyMOS have color 
graphics capability for performing all 
phases of the design cycle, including 
artwork generation. These worksta­
tions are supported by original and 
mature software packages tied to li­
braries of well-modeled standard 
cells. Such CAD tools minimize indi-

rect development cost since the user 
controls the development schedule, 
and computerized design virtually en­
sures working prototypes on the first 
attempt. 

From the standpoint of production 
cost, standard-cell designs cost less 
than gate arrays. This is because 
gate arrays may require from 50% to 
100% more silicon area for a given 
design. For very low complexity chips 
the cost difference is small since 
packaging and testing costs domi­
nate production costs. 

System designers can look forward 
to a proliferation of comprehensive 
standard cell libraries as well as the 
creation of new cells like the Zy­
COMP-4 core µ.P, to greatly improve 
system design in this decade . . 

Write 236. 
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Several new arrays were described at the 1983 Inter­
national Solid State Circuits Conference. A l.5µ 
CMOS gate array with 4 ,268 gates and a 2,304-bit con­
figurable memory was developed by NEC (Kanagawa, 
Japan). The memory can be configured with regard to 
word depth and bit width by changing the metalization 
pattern. Hitachi (Tokyo , Japan) also presented a 
CMOS array with variable memory. Called "CMOS 
Building Block VLSis, " the circuits use 2µ technology 
and two metal and one poly-silicon layer for intercon­
nections. RAM and ROM is composed of several basic 
cells. Memory size can be varied simply by changing 
the number and combination of basic cells . A third 
CMOS array was described by Toshiba 's R & D Center 
(Kawasaki , Japan). Their device is a 20K-gate CMOS 
gate array, implemented with 2µ design rules. A three­
level metalization technology is used. A 32b x 32b 
parallel multiplier designed on the gate array offers a 
multiplying speed of 150ns with a 300mW power dissi­
pation at a 5MHz clock rate . The typical gate delay is 
1.5ns for a fanout of 3 and a 3mm interconnect length. 

In addition, a 5,000 gate ECL-compatible bipolar 
array was presented by Nippon Tel & Tel (Tokyo , Ja­
pan) . With a power dissipation of less than 6W/chip, it 
has a .5ns loaded gate delay. 

Figure 8: SCC CMOS array. Signetics' single level metal ar­
rays are among first with auto route and place support. 98% 
utilization was attained with auto connection. 
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Figure 9: Daisy Systems' Gatemaster work station dedicated 
to gate array design. Station is used for schematic capture, 
simulation, layout and verification . 

Work Stations Bring Array Design Home 
Engineering work stations (EWS) dedicated to gate 
array design are an inevitable addition to semi-custom 
design. Two EWS are especially useful during the early 
stages of a design. The first is Daisy Systems' (Sunny­
vale, CA) Gatemaster gate array development system. 
Gatemaster provides engineers with a set of tools for 
Logic Design (including the conversion of traditional 
logic to gate array logic) , Interactive Logic Simulation, 
Timing Verification, Test Vector Generation , Place­
ment and Routing and output to manufacturer 's for­
mats. By automating each design step and by tying all 
of the steps together through a single data base , Gate­
master reduces gate array design to a graphics-aided 
software process. Gatemaster is based on the com­
pany's Logician engineering work station and has a 
19", high-resolution color monitor. The Multibus archi­
tecture supports 8 different processors, l .5M of dy­
namic RAM, a 40M Winchester hard disk for data 
storage , a lM floppy disk , and interface electronics for 
mainframe communications. Options include magnetic 
tape , bit pad tablet, electrostatic plotter, and high 
speed networking. 

The designer creates logic and schematic drawings at 
the station. The work station provides programs to aid 
in conversion from TTL to gate aray logic, syntax 
checking of the schematic, and local simulation rou­
tines to verify the boolean functionality of the design 
as well as its timing delays. It is especially useful dur­
ing this upfront state. Once the logic design is created 
and verified locally, the option exists to translate the 
data base into any number of different input formats 
for direct interface to mainframe-based design automa­
tion programs. 

The physical layout of the array is created interac-
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Figure IO: Layout display on Mentor Graphics work station with gate array software ji·om California Awomated Design. Inc. 
CAD/PLACE and CAD/ROUTE automatically place and route. CAD/GRAPH is interactive and is used w complete connec­
tions and modify routes. 

tively. The system will not allow mistakes to be entered 
once the electrical net list description of the circuit has 
been defined. This list, generated by the Logician 
schematic database, contains all component and signal 
names as well as other parametric information. It is 
compared in real time with layout entries, and the sys­
tem will not allow any electrical errors . This feature 
eliminates the need for external electrical and design 
rule verification programs . 

The Gatemaster can be used to design arrays from 
several companies . Daisy has acquired the rights to 
macro cell libraries and processing parameters from 
National Semiconductor, Motorola, Fairchild, Mite!, 
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AMCC and Semi Processes. 
Mentor Graphics Corp (Portland, OR) announced a 

package of automatic gate array software for its Idea 
1000 Apollo-based engineering work station. The soft­
ware streamlines gate array logic design and layout. 
Like Gatemaster it automatically satisfies electrical 
constraints so that final mask data meets design rules , 
electrical checks, and logical connectivity. 

The software has been made available exclusively 
for Mentor engineering work stations through a mar­
keting agreement between Mentor Graphics and Cali­
fornia Automated Design, Inc. (Santa Clara, CA) . 
Mentor/CADISYS consists of automatic placement 
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New from Cosmos Systems 

A Galaxy of 
Processing Solutions 

For The OEM& 
System Integrator 

MC68000* Microcomputer Systems with UNIX~ 
Multibus* & a Full Range of Capabilities. 

ANTARES 
Our new "Starfield Series" offers 

you a universe of configuration 
alternatives for creating advanced 
processing systems. 

Cornerstar of the series is 
ANTARES-a state-of-the-art system 
for major development projects. With 
1 M ECG memory, 40M 8" Winchester, 
V4'' streamer tape backup and 16-
channel intelligent 1/0, ANTARES is 
the optimum solution for getting new 
applications developed quickly. 

Western Regional Office 
Tom McKee-Western Regional Sales Mgr. 
30100 Crown Valley Parkway, Suite 32 
Laguna Niguel, CA 92677 (714) 495-2661 

ORION 
Centerstar is ORION-designed 

with 474M mass storage, W' streamer 
tape backup, 1 M ECG memory plus 
floating-point hardware and optional 
Ethernet.· ORION is your solution 
for rapidly developing and running 
scientific applications. 

• MC6800 is a trademark of Motorola , Inc. 
• Ethernet is a trademark of Xerox . 
• UNIX is a trademark of Bell Laboratories. Inc. 
• MULTIBUS is a trademark of Intel Corp. 

4
~ Winning combinations. 

~COSMOS SYSTEMS, INC. ~. A Subsidiary of C.M. Technologies, Inc. 

430 Toyama Drive, Sunnyvale, CA 94086 
(408) 744-0721/TELEX: 334417 
CABLE: CHIMINGCO 

Write 45 on Reader Inquiry Card 

LYRA 
Targetstar is LYRA, cor.1prised of 8" 

20M Winchester, 8" 1 M floppy and V2M 
ECG memory. This sophisticat0d 
target-system solution sliares 
aggressive volume pricing 'Ni"Li1 all 
Cosmos products. 

The Starfield Series supports "C, .. 
COBOL, FORTRAN , PASCAL anci 
BASIC languages. 

Combine Starfield capabilit ies with 
your imagination and our market­
oriented policies. We don't promise 
the moon, but we do promise right­
now options for right-now solutions. 
Call us today for full details. 

Eastern Regional Office 
Walt Waldron - Eastern Regionai Sales Mgr. 
569 River Road 
Fair Haven. NJ 07701 (201) 530-7786 



SEE WHAT A DIFFERENCE 
A YEAR MAKES 

IN ATE TECHNOLOGY 
Plan to Attend 

ATE EAST~ 
Automated Testing for Electronics 

Manufacturing Conference 

John B. Hynes 
Veteran's Auditorium 

Boston, MA 
June 13·16, 1983 

The Only Conference Devoted Exclusively to Automated Testing 
ATE Change Is Rampant -ATE is changing rapidly, and the 
best place to catch up with it is at the ATE Conference. 

Consider robotics. It's gaining ground even more swiftly than 
most believed possible a year ago. Or take networking between 
testers and central stations. It's producing more detailed 
intelligence on yield and fault distribution. And LSI/VLSI testers 
are becoming more complex - and more costly. 

Do you need to know the substance and consequences of 
these innovations? Then be sure to attend ATE East 83, where 
the focus of attention is - exclusively - on Automated Testing 
for Electronics. 

A 4-Day Program of Technical Sessions, Courses, and 
Workshops - You'll attend the most respected Technical 
Program on automated testing in the field - 6 Technical 
Sessions where 30 original papers will be presented by their 
authors ... 20 Worksflops where informal give-and-take 
learning is the norm ... A Two-Day Professional Advancement 
Course and two One-Day Professional Advancement Courses. 

New! Commercial Clinics - Sit in on 2-hour evenings lecture 
demonstrations. They'll be held by manufacturers of ATE . 
equipment to explain their latest application technologies. And 
they're available at no extra charge to everyone enrolled in the 
Technical Program. 
Visit the Exhibit June 14·16 - Circulate through the 3-day 
Exhibit - showcase of the ATE industry - where 175 vendors 
will be showing better than 500 pieces of operating equipment, 
hundreds of them brand-new. It's where you'll see the 
principles and practices translated into hardware and software 
reality for your evaluation. 

Hear John Young, CEO of Hewlett· 
Packard - He'll speak on Retaining 
World Leadership in Electronics Manu­
facturing at the Tuesday, June 14 Keynote 
Luncheon. 

Sponsored by rnD@cs~CP@QUDCS~ LJ@~~ magazine. 

r-·---------------------------------------.., 
I ATE EASTW INFORMATION REQUEST FORM I 
I Automated Testing for Electronics I 

Manufacturing Conference 

I Name Title I 
I 0 Please send me the Company I 
I ATE EAST Technical Program 
I Registration application. Address I 
I O I am interested in attending City/State/Zip I 
I the ATE Exhibit only. Telephone ( ) I 
1
1 

Return coupon: to Registrar, ATE EAST, Morgan-Grampian Expositions Group, I 
Two Park Avenue, New York, N.Y. 10016, or phone (212) 340-9780. .J 

~-----------------------------------------



(CADIPLACE) , automatic routing (CA DIROUTE) , 
and interacti ve graphics (CA DI G RA PH ). Befo re 
placement occurs, the in put design da ta is captured 
and verified . T he data design is then supplied from the 
Mento r data base to the place ment and routing pro­
grams. Using hierarchical methods, CA DIPLACE 
auto matica lly places function blocks consisting of 
gates, mac ros, o r cl usters. 

In cont rast to most current CAE/CA D too ls, CA Dl ­
PLACE does no t require fixed block sizes o r shapes . 
T he pl acement software accounts fo r intern al pa rtitio n­
ing, critica l nets, wire length , pre-assigned e lements, 
and anticipated interconnect pa ths. CA DI ROUTE 
automatica lly ro utes the circui t connections, after de­
termining a grid and connection li st fro m technology 
and design fil es . 

CADI G RA PH can be used to complete resid ual 
connections, to modi fy routes to pre-wire critica l nets , 
o r to complete the to tal wiring interactive ly. Designed 

~I 
Gate Arrays 

t-

to hand le a wide va riety of technologies, CADISYS 
also operates on IB M, D EC VAX, D ata General, and 
Prime mainfra mes . Programs are written in Pasca l o r 
Fortran to ensure portab ility. T hese programs a re used 
by many gate a rray vendo rs. 

Conclusion 
For the ga te array boom to continue, ga te a rray tech­
no logy must continue to improve. To compe te with 
standard ce ll s , gate a rrays will have to be designed 
with expanded capab ilities, such as on-chip memory, 
now seen only in the laboratory. Custo mers are going 
to have to assume a grea ter role in the des ign process, 
re li eving vendors of much of the hand-ho lding they 
now do . For customers to do more design , they will 
need fr iendly CA D systems wi th standardized wft­
ware. Indications a re that these events are sta rting to 
take place. If so , the semicusto m approach and those 
involved in it have a rosy future. D 

COMPANIES IN THE GATE ARRAY INDUSTRY 

The following list of suppliers, al­
though not exhaustive, does include 
most companies selling gate arrays 
in the U.S. Use the accompanying 
write numbers and the Digital Design 
inquiry card to obtain further 
information. 

Advanced Micro Devices (AMO) 
Sunnyvale, CA 
Write 214 

American Microsystems, Inc. (AMI) 
Santa Clara, CA 
Write 215 

Analog Innovations, Inc. 
Los Gatos, CA 
Write 216 

Applied Micro Circuits Corporation 
(AMCC) 
San Diego, CA 
Write 217 

Array Devices, Inc. 
San Diego, CA 
Write 218 

Array Technology, Inc. 
Sunnyvale Road 
San Jose, CA 
Write 219 
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California Devices, Inc. 
San Jose, CA 
Write 220 

Cherry Semiconductor 
E. Greenwich, RI 
Write 221 

Custom Integrated Circuits 
Minneapolis, MN 
Write 222 

Custom MOS Arrays, Inc. 
Milpitas, CA 
Write 223 

Datel- lntersil 
Mansfield, MA 
Write 224 

EXAR Integrated Circuits 
Sunnyvale, CA 
Write 225 

Fairchild Semiconductor 
Mountain View, CA 
Write 226 

Ferranti Electric 
Cammack, NY 
Write 227 

Fujitsu MicroElectronics 
Santa Clara, CA 
Write 228 

General Instruments Corporation 
Hicksville, NY 
Write 229 

GTE Micro Circuits 
Tempe, AZ 
Write 230 

Harris Semiconductor 
Melbourne, FL 
Write 300 

Hitachi America, Ltd . 
San Jose, CA 
Write 301 

Holt, Inc. 
Irving, CA 
Write 302 

Hughes Aircraft Company 
Solid State Products Div. 
Newport Beach, CA 
Write 303 

Integrated Microcircuits, Inc. 
Hopkins, MN 
Write 304 

lnterdesign, Inc. 
Scotts Valley, CA 
Write 305 

International Microcircuits, Inc. (IMI) 
Santa Clara, CA 
Write 306 

(continued on following page) 
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For the decision maker: 
A new report analyzing 
gate array technology 

and markets. 

Gate Arrays: 
Implementing 

LSI Technology 

A REPORT BY 

SOURCE Ill, INC. 

HIGHLIGHTS OF 
THE REPORT 

Gate array technology represents a viable 
approach for "Systems on Silicon" im­
plementation. The 1980's will see the 
worldwide gate array marketplace pass 
the $1 billion mark. There are many issues 
which the decision maker involved in 
considering LSI implementation must face. 

In a systematic approach . the report pro­
vides both a strategic and tactical planning 
tool for assessing future trends and 
reach ing immediate decisions involving 
semicustom LSI implementation . The 
report contains over 100 supporting charts 
and figures along with fact-filled analysis 
and data. In additi on, more than 50 gate 
array companies are listed with a compre­
hens ive profil e. 

To Receive A Report 
Immediately 

Send Your Check For $1250 

Contact Us For A Copy Of The 
Four Page Report Outline. 

Electronic Trend Publications 
10080 North Wolfe Road , Suite 372 
Cupertino , CA 95014 
Telephone (408) 996-7401 

Write 46 on Reader Inquiry Card 
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COMPANIES IN THE 
CATE ARRAY INDUSTRY 

(continued from preceding page) 

lntersil , Inc. 
Cupertino, CA 
Write 307 

LSI Logic Corporation 
Milpitas, CA 
Write 308 

Master Logic Corp. 
Sunnyvale, CA 
Write 309 

Micro-Circuit Engineering 
W. Palm Beach, FL 
Write 310 

Mite! Semiconductor 
Kanata, Ontario, Canada 
Write 311 

Monosil , Inc. 
Santa Clara, CA 
Write 312 

Motorola 
Phoenix, AZ 
Write 313 

National Semiconductor 
Santa Clara, CA 
Write 314 

NEC Electronics USA, Inc. 
Electron Division 
Sunnyvale, CA 
Write 315 

Nitron 
Cupertino, CA 
Write 316 

Plessey Semiconductors 
Irving, CA 
Write 317 

Precision Monolithics, Inc. 
Santa Clara, CA 
Write 318 

Raytheon 
Mountain View, CA 
Write 319 

RCA 
Somerville, NJ 
Write 320 

Signetics 
Sunnyvale, CA 
Write 321 

Semi Processes, Inc. 
San Jose, CA 
Write 322 

Siliconix, Inc. 
Santa Clara, CA 
Write 323 

Source Ill 
San Jose, CA 
Write 324 

STC Microtechnology 
Louisville , CO 
Write 325 

Supertex, Inc. 
Sunnyvale, CA 
Write 326 

Synertek, Inc. 
Santa Clara, CA 
Write 327 

Telmos, Inc. 
Sunnyvale, CA 
Write 328 

Toshiba America, Inc. 
Tustin, CA 
Write 329 

Universal Semiconductors, Inc. 
San Jose, CA 
Write 330 

UTC Microelectronics (Mostek) 
Carrollton, TX 
Write 331 

Western Digital 
Newport Beach , CA 
Write 332 
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Black and white 
facts about color 

graphics. 
Fact I. Fact 2. Fact 3. 
Software 
development 
is expensive. 
Raster Technologies' Model One graphics 
systems feature software tools that speed 
application development. Llke an integrat­
ed local debugger. Command stream 
translator. Local command execution. A 
complete HELP tacility And truly easy to 
use macro programming. These unmatch­
ed software tools save you time and 
money 

Fact4. 
Graphics 
applications 
demand 
flexibility. 
The Model One family trom Raster Tech­
nologies otters maximum flexibility at the 
lowest cost. Because it lets the user select 
the combinations ol display resolution, 
color and refresh rates that are right tor 
that particular application. Factors that 
are ditlerent tor every application. 

Software 
redevelopment 
is even more 
expensive. 
With Raster Technologies' tully compati­
ble Model One tamily; you can take 
advantage of the latest hardware without 
any software rewrites. This means an easy 
upgrade to a more powerful product 
while still using the same graphic com­
mands, program development tools and 
host library So the application developed 
for the best hardware today can run on 
the best hardware tomorrow. Without 
modification. 

Facts. 
Graphics 
technology is 
moving fast. 
Raster Technologies is dedicated to one 
business: graphics.All our development 
etlorts focus on advancing graphics tech­
nologies. With the latest microcircuitry The 
newest and tastes! microprocessors. The 
most advanced display list architectures. 
And the most innovative pipelined multi­
ple processor designs. All to advance 
graphics capabilities compatibly And 
keep today's customers with us tomorrow. 

Performance is 
a lot more than 
good specs. 
Graphics pertormance goes beyond 
pixel and vector timing specs. It is the 
ability to display a complex picture with­
out having to wait. Provide instantaneous 
interaction between an application pro­
gram and its user. And efficiently commu­
nicate with a host computer. The kind of 
total graphics pertormance you should 
measure before you buy 

Fact6. 
You should 
benchmark the 
Model One. 
The Model One/25 features vivid tull color 
imaging pertormance with 512 x 512 res­
olution. The Model One/40 features ultra 
high 1024 x 1024 resolution. The Model 
One/60 teatures 100% !licker-free 60 Hz 
non-interlaced display with 768 x 576 
resolution.All support our Advanced 
Graphics Application Development Firm­
ware and powerful display list package. 
Put the Model One family to the test. 

Ra)tczr 
U@cs[J1)o=u©0©~0@~ 
The benchmark of computer graphics. 
9 Executive Park Drive 
North Billerica. Massachusetts 01862 
(617) 667-8900 
TWX: 710-34 7-0202 

Write 47 on Reader Inquiry Card 



Why settle for a plodding plotter 
when you can double your throughput 
with an all-new Model 945 or Model 
965 beltbed plotter from CalComp for 
approximately the same price? 

Productivity gains can range from 
25% to more than 500%. Its like having 
up to two plotters for the price of one. 

Ca/Comp Model 945 beltbed plotter (left) for 
sheets up to ANSI size D (or ISO size Al), and 
Model 965 plotter for drawings up to sheet size E 
(or size AO). 

~~~~· 
--------~.- ->\, ~:.:~·-.:'.L{! 

. ' 

Whats the difference? The basic 
philosophy behind each plotter design. 
Their plotters trade off speed for one­
time economies of smaller size, lighter 
weight, less powerful components. You 
pay the price in plotting time with 
each pen and paper movement (their 
24-ips maximum vs. Cal Comps 42-ips) 
and each excursion of the single-pen 
carriage to a side-mounted carousel. 

CalComps Model 945 and Model 
965 plotters, by comparison, allow you 
to map up to 16 logical pens to four 
physical pens continuously poised over 
the plot surface-ready to be activated 



.------.. in a fraction of a 
second. If more 
than four pens are 
needed, the plot­
ter performs an 
automatic stop 
and prompts the 
operator to 
change pens. 

Plus the user-friendly control 
panel provides local control and plot 
manipulation with easily understood 
English language messages. 

The same interactive firmware 
gives the operator complete control 

over plot param­
eters. Training time 
is all but eliminated. 

Your CalComp • 1 
Model 945 or Model 
965 plotter starts deliv-
ering high-speed plots 
the day it is installed, without changing 
a line of industry-standard software. 
Industry-standard because it was devel­
oped by CalComp-world leader in 
computer graphics and CAD/CAM. 

So write or phone today for your 
illustrated copy of "The Plotter and the 

Write 48 on Reader Inquiry Card 

Plodder." Compare 
the performance 

specifications. Then 
make your own move 

into the fast track of 
plotter technology-

with CalComp. California 
Computer Products, Inc., 2411 West La 
Palma Avenue, Anaheim, CA 92801. 
714-821-2011 TWX: 910-951-1154 

CALCOMP 
A Sanders Graphics Company 

~ 



PERIPHERALS 

Floppy Emulation, Data Recording 
For Harsh Environments 
by Gavin McClintock 

Today's bubble memory is non­
vo lati le and reliable storage for use 
in a variety of "difficult" environ­
ments. While many portable elec­
tronic eq uipment manufacturers 
are incorporating this technology 
into some of their component and 
board level products, one Canadian 
company, Targa , has built a family 
of ruggedized data recording sys­
tems employing Intel's 1 Mbit bub­
ble device in a removable cartridge 
format. 

Using Intel's newest 
bubble devices, 

these floppy disk 
emulators and data 
recorders provide 

highly reliable mass 
memory under 

extreme conditions. 

Targa offers three products : a 
data recorder; floppy disk emula­
tors (fixed or removable); and 
OEM Cartridge Holder Interfaces . 
The removable cartridge used for 
all three systems is about the size 
of an 8-t rack stereo cassette, and 
contains one or two Intel devices (2 
Mbits) and interface e lectronics. 

The DR3101 data recorder con­
nects to a host system through ei­
ther its RS232C or IEEE 488 port. 

Gavin McClintock is President of 
Targa Electronics Systems, Inc .. 
P. 0. Box 8485, 3101 B Hawthorne 
Rd., Ottawa, Canada KJG 3H9. 
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Figure I : The Targa removable cartridge uses Intel bubble devices . 

In the RS232C mode, the unit acts 
as a "tape recorder " with fast data 
access speed ( 48 msec average) and 
can receive or transmit data at up 
to 38,400 bits/sec. In the IEEE 488 
operation, the unit emulates a disk 
drive . The data recorder 's software 
allows communication to it as to an 
HP82902 or DEC TU-58. 

The bubble memory floppy disk 
emulators are package, protocol 
and electrically plug-compatible 
with most 5-W' and 8" floppy disk 
units. By replacing the mechanical 
drive with this floppy drive,the unit 
operates transparently to the host 
system. A fixed media version is 
also available. 

The Cartridge Holder Interface 
(CH2100), is a hardware compo­
nent consisting of a metal holder 
with cartridge release mechanism 
and associated PCB to support the 
connector and host system inter­
face . Used in place of a built-in 
disk drive or tape unit, the CH2100 
provides a serial or parallel port to 
the internal µ,controller board. 

Reliable Media 
These bubble memory devices 
evolved in an effort to build a more 

rugged and reliable data recording 
system for use on small boats for 
the Canadian government. After an 
investigation of all storage media 
applicable for harsh environment 
usage , bubble memories proved to 
be the most error-free and reliable 
data storage media available. The l 
Mbit Intel Magnetics 7110 bubble 
device used at 70°C has the fo llow­
ing failure rates per Mbit compared 
to alternatives: 

- 7110 Bub­
ble Memory 
- Dynamic 
RAM 
-EPROM 

0.8% per 1 
kHour 
1.1 % per l 
kHour 
4.0% per 1 
kHour 

The Intel device has an MTBF of 
30 years of continuous operation at 
maximum temperature ranges. This 
compares favorably to all rotating 
media (disks and tapes) , which re­
quire routine maintenance 'and usu­
ally need servicing about every 6 
months . It is also virtually error­
free , with an estimated error rate 
of l to 10- 16

. 

Operating temperatures range 
from 0°C to 55°C, with non-volatile 
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Floppy Emulator 

Targa 
Bubble Ruggedized 
Memory Tape Floppy Tape or CMOS 
Systems Recorders Disks Disk EPROM 

Storage Media Solid Magnetic Magnetic Magnetic Solid 
State Plastic Plastic Plastic State 

Tape Disk 

Access Fast Slow Medium Medium Very Fast 

On-Going Virtually About About About Little 
Maintenance Non- every every every Maintenance 

Existent 6 months 6 months 6 months Required 

Ruggedness High Low Low Medium- Medium 
Level Level Level High Level Level 

Mechanical Failure 
Prone No Yes Yes Yes No 

Reliability-Failure* 
rates per megabit Dynamic 
at 10°c (per RAM 1.1% 
1khour) 0.8% >4.0 >4.0 - Unknown EPROM 4.0% 

Initial System 
Cost High Low Low High High 

Integrated Package 
Cost of Ownership Med High High Hig!l High 

Harsh Environment 
Suitability High Low Low Med-High Med-High 

Non-Volatility Yes Yes Yes Yes Limited by 
Battery 

Removable Media Yes Yes Yes Yes No 

Power Low Med-High Med-High High Low 

Security of System - Universally Reproducible - Media not 
Data on Media Needed Removable 

Electrical 
Susceptibility Low Med-High Med-High Med Med-High 

*Data supplied from Intel Magnetics. 

Table /: Characteristics of bubble memory compared with oth er data storage media. 

storage from - 40°C to + 100°C. 
The media can also withstand oper­
ating vibrations of 20G and non­
operating shock of 200G . 

Thus, compared to alternative 
solid state memories, bubbles have 
lower failure rate per Mbit and are 
infinitely non-volatile . Bubbles 
have equivalent or better error 
rates compared to other magnetic 
media , and are highly durable and 
reliable in harsh environments 
while offering few maintenance 
problems , hence low cost of 
ownership . 
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Intel's Bubble 

About the size of a matchbook, In­
tel's 7110 bubble memory device is 
a magnetic , non-vo latile, solid state 
device capable of operating under a 
variety of environments . This com­
ponent consists of a garnet sub­
strate surrounded by two layers of 
copper coils overlapped at right an­
gles to each other, all sandwiched 
between two magnets and sur­
rounded by a metal shield. Patterns 
are deposited on the substrate ma­
terial similar to those in semicon-

ductor memory chips ; the user con­
trols the creation, destruction and 
location of bubbles within the de­
vice . The existence or non-exis­
tence of bubbles equate to the 
"ones and zeros" of the binary 
form of data encoding. 

As data is " recorded" onto the 
substrate by the "write" lead , it 
shifts along the chevrons towards 
preferred regions of magnetism on 
"strings ." The "read" conductor 
can retrieve the data as the string 
rotates within the memory devices 
and "duplicate" that data for trans-
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Floppy Emulator 

m1ss1on to the requesting host 
equipment for processing or dis­
p 1 a y. Each device contains 
1.048 ,576 bits of usabl e data stor­
age in a binary organiz-ation con­
sisting of 512 bits per page over the 
2048 pages . The device operates in 
serial-parallel-serial mode, with 
each of its 256 data loops contain­
ing up to 4096 bits per loop. Sepa­
rate read and write tracks are 
implemented . 

Design Considerations 
The original data recorder was a 
heavier, more power-consuming 
piece of marine equipment with the 
bubble memory built-in. The proto­
type worked fine, but the client 
wanted a new design , to be smaller, 
lighter in weight and 19" rack 
mountable, with reduced power 
consumption and media removabil­
ity. The reworking also included a 
standard interchangeable cartridge 
(2 capacities, 2 operating tempera­
ture ranges), more software, a visu­
al LCD for operational data, and 
choice of virtually any power sup­
ply. The new version. DR310J, was 
successfu ll y field tested in the late 
summer of 1982 and production 
commenced in November 1982. 

Designing the bubble into a car­
tridge had definite advantages for 
harsh/mobile environments. Stan­
dard plug-in boards with edge con­
nectors cannot stand up to the 
same physical abuse as can the car­
tridge 's rugged connector and metal 
casing. The connector alone is war­
ranted by the manufacturer for 
20,000 insertion /removal cycles. 
Also, fixed PCBs are, by defini­
tion , less portable. It's easier to 
bring a cartridge back for process­
ing than a heavy piece of field gear. 

Another design criterion was to 
provide for future technological 
changes at the lowest possible cost 
and inconvenience to the customer. 
As things change, only what is in­
side the cartridge changes, nor the 
interface hardware customers have 
a lready purchased. For example, 
once new 4 Mbit devices are avail­
able later this year, a 256 kByte 
cartridge user can return a car­
tridge to Targa for upgrade to a 1 
Mbyte device. Al l interfacing and 
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Figure 2: The dara recorder, ffoppy emu/a/or, and car/ridge holder all use 1/ie sa111e 
re111omb/e cctr1ridge. 

system software remain the same. 
This also holds true for future ad­
vances in solid-state memory tech­
nologies . 

The designers also realized that 
not everyone working in these 
rough applications needs a ful ly­
equipped peripheral device . Thus a 
family of less expensive systems 
which cou ld utilize the same car­
tridges was designed , namely the 
floppy disk emulators and cartridge 
holder interfaces . 

Harsh Environments 
These products are geared to the 
high reliability demands of users 
operating in mobile and harsh envi­
ronments. Applications include air­
borne, truck and ship recording 
and program load functions. as well 
as replacements for less reliable 
media for use in factories, chemical 
and laboratory situations. 

The original proponents of the 
DR3l01, the Canadian Federal 
Government's Canada Centre for 
Inland Waters (CClW) use the de­
vice for hydrographic recording on 
the Great Lakes . The CCIW uses 
the system on board small 26 foot 
launches travelling at high speeds 

to record lake bottom profiling and 
other data. Recently, other systems 
have been sold to private sector cli­
ents for simi lar marine app lications 
and to customers who record data 
from a magnetometer in an air­
borne situation. 

Although the system has yet to 
be MIL tested, the milita ry has ex­
pressed a great deal of interest for 
a variety of applications. One µ,C 
manufacturer has incorporated the 
OEM Cartridge Holder Interface 
into its military µ,C. The aerospace 
community is interested in the sys­
tem as an on-board systems mo­
nitoring recorder for preventive 
maintenance applications. Program 
load and quality assura nces uses 
have also been suggested. 

Other Applications 
Other harsh enviroment applica­
tions include factory Q.A., data ac­
quisition and control, environmen­
tal monitoring, geophysica l and 
seismic recording, robotics, and 
navigational buoys. Future devel­
opments will probably include in­
creased memory capacity, broader 
operat ing specs, and user-oriented 
adaptation of new technology. D 
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DILOG 01akes disk controllers .. 
because DEC*does not live 

by tape alone 

You know DILOG for superior tape drive 
controllers . What you may not know is 
how great our disk controllers are too . 

DILOG offers you unmatched quality, ease 
of installation and economical operation 
for DEC emulating disk controllers . 
They 'll interface with your favorites too­
over 50 disk drive manufacturers in all . 

And when you install DILOG, you ' ll be 
investing in your computer's future . 
Because DILOG controller boards include 
Universal Formatting~M All drive 
•DEC 1s a registered-trademark of D1g1tal Equipment Corporation 

D I STR I B UTED 

mRnmm1111111H1i~~ 
Write 49 on Reader Inquiry Card 

parameters are programmed onto the 
header in each sector of the drive-instead 
of into components of the controller itself. 

So you can add new drives without 
having to replace PRO Ms or reprogram. 

Our catalog tells you all about DILOG 's 
extensive line of disk controllers to 
emulate DEC. Send for it . Then the next 
time you 're wondering how to satisfy 
your disk drives and your computer at the 
same time , just give them a good helping 
of DILOG . 

Corporate Headquarters 
12800 Garden Grove Blvd., Garden Grove, CA 92643 
(714)534 -8950, Telex: 681 399 DILOG GGVE, FAX (714)534-3662 

Eastern Regional Sales Office 
64-A White Street, Red Bank, New Jersey 07001 (201) 530 ·0044 

European Sales/Service Office 
12 Temple Street, Aylesbury, Buckinghamshire, England 
44-296-34319 Telex 837038DILOGI G, FAX (296)25133 

See Us at NCC Booth A3313 



by Racal-Milgo Staff 

The field of data communications 
has expanded tremendously as a re­
sult of advancements in LSI circuit 
design and its partnership with µP 
development. One of the product 
areas most affected is modem de­
ve lopment. New offerings show an 
ever-increasing variety of modem 
products ranging from integral to 
stand-alone devices. Common to 
each of these products are en­
hanced features and options, mak­
ing them suitab le for many specia l­
ized app lications. 

A total network environment, 
where each component supports 
and complements the other-the 
modem meeting the needs of all 
network components-is the objec­
tive of the 'system approach· to 
modem design. Other primary de­
sign considerations include ease of 
operation and maintenance. prod­
uct life, and cost. 

The first modem in the Omni­
mode series served as a model for 
the design and development of the 
firmware-based line. This 4800 bit/ 
sec. modem operates over 3002 
type of M 1040 (international) lines 
without specia l line conditioning 
and supports switched/constant car-

Racal-Milgo, 8600 N. W. 4lst Street. 
Miami, FL 33166. 
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LSI Circuit 
Design Gives 

Modems More 
Capabilities 

rier and dedicated/dial backup op­
erations. It can be configured for 
compatibility with earlier 4800 bit/ 
sec. Racal-Mi lgo modems. such as 
the MPS 48 (CCITT V27) or MPS 
4827 (CCITT V27 bis). Additional 
proprietary training seq uences and 
lengths can be selected for special­
ized applications. 

LSI circuit design, 
modular 

construction and 
firmware-controlled 
functions simplify 

upgrading and 
integration of 

options. 

Two major options are avai lab le: 
intelligent multiport (two or four 
port versions). and remote modem 
cont rol (RMC) options. LSI circuit 
design, modular construction and 
firmware-controlled functions sim­
plify upgrading and integration of 
options while supporting reduced 
maintenance, improved reliability 

and easier fault diagnosis. Each 
major function and its associated 
features is built on a single PC 
board. These functions-the main 
modem, intelligent multiport op­
tion and remote modem control 
option-are interconnected by a 
high speed common data bus man­
aged by the option control proces­
sor. The block diagram in Figure 1 
represents the signal management 
and option integration of the de­
sign . 

Each block in Figure 1 signifies a 
modem function and its activity in 
the overall functional operation. 
The analog circuits and converters 
control the analog/digital and digi­
tal/analog conversions in conjunc­
tion with the transmit and receive 
line levels and receive sensitivity 
and filtering. The LSI circuit design 
used for the signal processor ele­
ment can simultaneously perform 
two real-time functions. i.e. the 
complete modulation/demodulation 
processes for both transmit and re­
ceive. The control processor and 
option control processor a lso be­
long to the main modem function. 

The control processor provides 
the signal processor with sequenc­
ing information for training ele­
ments in response to the interface 
signals. All communication be­
tween the main modem , multiport 
option, RMC option and modem 
front panel is managed by the op-
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tion control processor (OCP) . The 
OCP governs all modem operating 
parameters, such as data rate. soft­
strap (software strapping) program 
and option configurations. 

The OCP integrates the functions 
of the multiport and RMC options 
with the main modem functions via 
the common data bus managed by 
the OCP. The multiport option , ful­
ly contained on its own PC board. 
provides time-division multiplexing 
for two or four port rate combina­
tion (dependi ng on option selec­
tion) totalling the aggregate chan­
nel rate. The RMC board contains 
the test and control processor 
which generates and interprets all 
commands to and from the network 
controller or a controlling front 
panel, depending on how the RMC 
option is selected to function. The 
RMC option also provides direct 
access to the analog circuits and 
converters for secondary channel 
operations. 

The backplane assembly of a Racal-Milgo modem. 

The combination of firmware­
based functions form the frame­
work for the design of the modem. 
Data rate selection monitoring, 
testing and soft-strapping to select 
modem operating are all activated 
from the front panel. An eight-digit 
display screen acts as the interface 
between the operator and the mo­
dem , providing all information in 
an easy to interpret manner. 

The soft-strapping feature elimi­
nates traditional hardware strap­
ping and its restrictions. allowing 
the operator to reconfigure the mo-

dem operating parameters from the 
front panel for special network re­
quirements. For many end users 
this eliminates the field service calls 
generally required to make adjust­
ments of modem operating para­
meters. 

The first step in designing the 
product for future flexibility was 
selecting the JCs to comprise the 
signal processing element. A cus­
tom chip set was chosen. since a bi­
polar bit slice approach would have 
been too power-consumptive and 
area-intensive . This led to the de­
velopment of the custom signa l pro­
cessor with a primary constraint of 
providing external memory and re­
write memory. With these provi­
sions met, the same custom chip set 
can be used for a wide variety of 
products and a large se lection of 

D1g1tal 
_Clnterface 

Option . 
Control 1--+lNon Volatile 

Processor Store 

Analog Signal 
Analog _ Circuits ~ Processor 14-1 Control 
Interface And (LSI) Processor ~ ~ 

Converters MODEM Common 
1 • l j Bus ' l----1-----.------------- ....,. ____ _, ________ J 

Secondary 
Channel 

I I 
I I 
I MULTIPORT 1- I I OPTION Multiport i..--+-1 ______ __ 
I Processor T 
I I 
L--------------l I I 

j_
I Test And 

1
1 

Control 1---+----.-~ 
bEMOTE MODEM Processor I 
r· CONTROL I 
L--------------' 

Front 
Panel 

Figure 1: Overview of signal paths and function management in Om11imode. 
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modulators/demodulators within a 
single architecture, as well as pro­
viding reliability and improved 
thermal performance. 

The logic of the custom signal 
processor is partitioned into a 
memory control unit (MCU), arith­
metic logic unit (ALU) and inter­
face analog/digital chip (IAD). The 
ALU and MCU are organized into 
a two-bus architecture with an ad­
dress bus and data bus. Both 
instructions and data are formatted 
into 16-bit words. Instructions are 
further organized into operand/op­
eration fields, so that for each op­
eration there is a fetch rule for lo­
cating the associated operand. 

Figure 2 represents the signal 
processing flow as implemented 
with the custom chip set. The IAD 
(Interface Analog and Digital) chip 
provides the interface between the 
transmitter digital/analog circuits, 
the receiver digital/analog circuits, 
the MCU (memory control unit) 
and a standard µ,P. It also generates 
the transmitter and receiver bit rate 
and baud rate clocks. Its primary 
responsibilities are determining the 
location of the next instruction and 
data word and providing the con­
trol for intermixing and pipelining 
the data fetches and instruction 
fetches. The IAD also interfaces 
with the control processor via the 
µ,P memory of the IAD chip. The 
data is then shifted to the MCU via 
the serial output port. 

The MCU provides buffering on 
the serial port from the IAD. It 
also generates the memory location 
(address) of the next command to 
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Moderns 
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Figure 2: Simplified block diagra111 of Signal Procc.1.1i11g Flo ll' hr 011111i111odc C11.110111 
Chip Set. 

be executed or the next data which 
can be used by the MCU and ALU 
chips. The timing control signals 
for the ALU chip are also generat­
ed via the MCU. Decisions such as 
jumps and go to subroutines as well 
as performance of loops are accom­
plished by the MCU . The loop con­
troller, located in the MCU, allows 
inner loops of routines to be per­
formed without software overhead. 

The third chip of the custom set 
is the ALU , which performs all 
arithmetic and logic functions on 
the data. It is organized with dual 
accumulators, which facilitates 
complex arithmetic operations . The 
ALU also provides input stacks on 
both the instructions and the data ; 
this allows the elasticity for both to 
be efficiently pipelined. 

An Option Control Processor 
provides the pivot for the system 
design architecture . All options in­
teract via the common data bus 
through the OCP. The design is 
based on a master/slave approach . 
This approach was particularly via ­
ble since an OCP was already re­
quired for management of the front 
panel and non-volatile memory. 

Each major option as managed 
by the option control processor 
includes a group of specialized 
features to support its operation . 
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The multiport option . available in 
two port or four port configura­
tions, includes the Control Signal 
Simulation feature and Dynamode . 
The CSS feature has two aspects : 
Request to Send-Data Carrier De­
tect Signal Simulation, and Switched 
Network Remoting adapter. RTS­
D CD simulation imitates con­
trolled line carrier when required 
by the DTE . The switched Net­
work Remoting Adapter allows a 
remote modem to be switched into 
the public network. Dynamode 
provides automatic internal adjust­
ment of active ports and their as­
signed rates by the Omnimode to 
achieve maximum data throughput. 

The RMC option is a major ad­
vancement in the control offered by 
modem products. It establishes 
complete front panel control from a 
central point over remote Omni­
mode modems . This option may be 
exercised in two' ways: without an 
external controller (from the front 
panel of a controlling modem) , or 
with an external network controlle r 
such as the Racal-Milgo CMS con­
troller. With the inclusion of this 
option. all monitoring. testing and 
selection of modem operating pa­
rameters for remote units is man­
aged from a central control point. 

From the product's earliest stages. 

manufacturing took an active part 
in its development while design en­
gineering kept in mind the produc­
tion cost. One of the first design 
features that reduced manufactur­
ing costs was the use of a standard 
size case for the entire series as 
well as for other products. The 
standard size circuit boards used in 
the series also eliminate much of 
the retooling generally involved in 
the manufacturing process. The PC 
boards of the Omnimode design 
were 98 % auto-inserted , which re­
duced manufacturing time more 
than 300%. Three different pieces 
of manufacturing equipment, a 
Dual-ln-Line Package (DIP) In­
serter, a Variable Center Distance 
(VCD) Axial Lead Inserter and a 
Pin Machine were used to perform 
the auto-insertion. This computer­
controlled equipment inserts inte­
grated circuits , diodes, capacitors, 
resistors , and pins . 

With the modular design of the 
product, the reduction of intercon­
nects required between the option 
boards was a consideration of vital 
importance. A decision for ribbon 
interconnect resulted in significant 
cost savings by eliminating much of 
the chassis hardware. 

The touch-pad assembly of the 
front panel offers multiple manu­
facturing advantages. There was a 
significant reduction in manufac­
turing labor costs, since there was 
little of the standard mechanical as­
sembly usually required for indica­
tors and switches. 

Both engineering and manufac­
turing departments also worked to 
develop a system of automated 
product testing . Not only do the 
testing procedures reduce manufac­
turing costs (reducing man-hours 
spent testing by more than one­
half), they also streamline testing 
for field service representatives. 
The aim of continuous testing 
throughout the manufacturing pro­
cess. from initial incoming chips to 

final test, was to provide a product 
of high reliability. With the increas­
ing demands on today's data com­
munications networks. the need for 
flexibility and reliability can only 
be met with continued advance­
ments in LSI design and efficient 
implementation of those designs . D 
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A Third Generation is Born 

SBC 
A zso based microcomputer board with memory and I I o functions 
• Fully complies with IEEE 696 Standard 
• 41618 MHZ Z80 A/ B/ H* 
•Supports CP / M® Plus 
•Operates as bus master / slave for multi-user, multi-processor architecture. :Saa • 64K on board memory, dual ported , parity checked 
• 2 serial ports, 1 full SASI port 
•All 11 0 drivers on board 
• Memory management 

!Pictured above! • Full 24 bit address capability 
• 3-16 bit CTC'S 

ExpandoRAM IV- Random access memory board 
utlllzlng 64K or 256K NMOS RAM Chips 
• Fully compl/es with IEEE 696 standard 
• 256K capacity with 64K chips 
• 1024K capacity with 256K chips 
• Error checking and correction <2 bit detection, 1 bit correction> 
•on board refresh 
• Supports both 8 and 16 bit data transfers 
• 24 bit addressing 

SD300- A new series of compact vet expandable s-100 
microcomputers_ 
•compact size approximately 4" x 14" x 17" 
• 6 Slot motherboard 
• Rugged metal enclosure 
• Supports up to s users 

OEM Version: Designed for ease of Integration and maximum flexlblllty 
• Z80 CPU 
• 256KRAM 
• versafloppy 11 with free CP I M Plus™ 

Dlscless Version: An Ideal high performance system for disk Intensive 
appllcatlons. Ellmlnates disk wait states for spread sheets, spelling checkers, 
and network operation. utmzes sosvstems RAMDlsc and ROM Disc modules. 

VFW·:S: A sing le board controller for floppy and 
Winchester disk drives: 
•Fully compl/es with IEEE 696 standard• Free copy of 
CP/M Plus™ included• up to 4 floppies and three Win­
chester drives may be controlled by VFW-3 • Data 
transfers to and from board under OMA or programm­
ed 110 control • supports 24 bit address space. 

CP/M PIUS'nl,hlgh performance sing le user 
operating system. 
• CP / M® 2.2. compatible-no modification!• When 
used with sosystems 256K memory board speeds are 
up to 7 times faster than CP / M"' 2.2. •High perfor­
mance file system • MP I M® II file password protec­
tion • Time and date stamps on files • Support for 1 to 
16 banks of RAM • Support for 1 to 16 drives of up to 
512 MB each • Easy to use system utilities with HELP 
facility • Powerful batch facility • Sophisticated pro­
grammer utilities. 

- I 
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RAM DISC 256: A solld state disk emulator that 
greatly Increases system performance by ellmlnatlng 
disk waits In disk Intensive appllcatlons. Excellent for 
spreadsheets, spelling checkers and software 
development. 
• 256K capacity• 1 mb total bus capacity• CP/ M® 2.2, 
PLUS™ compatible• 11 0 port addresses user selec­
table • Storage locations addressed by on board 20 bit 
counter • On board refresh. 

ROM DISC 128: An EPROM board that replaces a 
floppy disk drive for the purposes of booting CP I M® 
and loading appllcatlon programs. 
•Provides non volatile, permanent storage of pro­
grams and data • Utilizes 2732 or 2764 EPROMS, <16 
max>• 128K capacity per board • 512K system capacity 
• use with SDSystems RAMDisc to configure a stand 
alone or network discless system• CP / M Plus™ 
available in eproms • Serial port provided. 

CP/ M® 2.2 and CP/ M Plus TM are registered trademarkes of Digital Research, Inc. • ZBD product of Z1log Corp. 

5 DS Y STEMS 10111 Miller Road • Dallas, Texas • <214> 340-0303 • TLX-682 9016 

A svntech company Write 51 on Reader Inquiry Card 



by Edward W. Kozdrowicki 

In 1974, a study on the first genera­
tion of supercomputers had two 
models and a total of e leven instal­
lations to consider. These first 
large-sca le computers to concen­
trate on efficient pipeline a rray 
processing and take advantage of 
the parallelism avai lable when pro­
cessing vectors, or numerical a r­
rays, in scientific work were Con­
trol Data Corporation's Star- JOO 
(String Array processor) and Texas 
Instruments' ASC (Advanced Sci­
entific Computer). Four Star-lOOs 
and seven ASC systems had been 
installed before the first generation 
of supercomputers gave way to the 
second. 

Ed Kozdrowicki is a Member of the 
Technical Staff of the Computer Ar­
chitecture Department at the Mis­
sion Information Systems Division 
of The Aerospace Corporation, 
2350 East El Segundo Blvd. , Et Se­
gundo, CA 90009. 
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Supercomputers of today are still basically 
uniprocessors; in the 1990s, they may 
involve as many as 16,000 processors 

operating in parallel on a problem. 

The Cray Computer 
The second generation of vector su­
percomputers began in 1975 when 
Cray Research , Inc . announced the 
Cray-1. It was widely billed as the 
world 's biggest computer, but there 
was initial skepticism. Little soft­
ware was avai lable at first and it re­
quired a large mainframe such as a 
Univac 1108 or IBM 3033 as a 
front-end computer. 

In 1977, Auerbach Publishers 
suggested that the Cray computer 
would be limited initially to a small 
circle of scientific users in nuclear 
research, seismic analysis and 
weather modeling. Now, models for 

aerodynamics, computer-assisted 
tomography, human organ model­
ing, fusion power and such exo tic 
ideas as artificial intelligence ex­
perimentation have been prepared 
for execution on supercomputers. 

Since the first installation in 
1976, the Cray-1 has demonstrated 
reliability, high-speed secondary 
storage and interfacing to ma ny 
front-end computers; extensive 
software support has also become 
availab le. As of September 1980, 
there were 20 Cray-1 machines at 
user facilities, and there are now 
over 50 installations. The original 
Cray-1 has been updated to the 
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Cray- lS and to the Cray X-MP/22, 
a dual CPU system announced in 
April , 1982. 

The most obvious architectural 
improvement of second-generation 
supercomputers over first is the in­
clusion of a scalar processor for 
nonvector operations. These sec­
ond generation machines do well 
for scalar operation benchmarks . 
In fact, the Cray-1 was the world's 
fastest scalar computer throughout 
the 1970s , with a basic cycle time of 
12.5 ns . This is a distinction it will 
hold for some time before newer 
versions of supercomputers become 
established in the 1980s. The Cray­
l 's closest competitor for the 1970s 
was the CDC 7600 or the Cyber 
176, with a 27 .5 ns cycle time . 

The Cray-1 was a new architec­
ture developed by Seymour Cray 
when he started his own company. 
Since Cray was the principal archi­
tect of the CDC 6600 and CDC 
7600, the Cray-1 has evolutionary 
similarities to those designs . Cray-1 
extends the pipeline concepts of 
those CDC architectures and adds 
vector processing. Figure 1 is a 
block diagram of the Cray-lS. The 
fully integrated , segmented func­
tional units needed for scalar and 
vector processing at the 12.5 ns 
clock rate are accomplished with 225 
operation codes . These codes are 
either 16-bit or 32-bit instructions. 

The CPU has 13 functional units 
which can chain operation codes. 
By chaining , the results are avail­
able for another unit in the next 
clock period. A large number of in­
ternal CPU registers store the in­
termediate results of the units as 
they operate in parallel. 

The Cray- I can be used stand­
alone , but use of a front-end IBM 
370, CDC Cyber or Univac 1100 is 
recommended. A channel adaptor 
is required between the front-end 
computer channel and the Cray 
main memory. The main memory is 
4K ECL Fairchild or Motorola 
chips and can hold up to 4M 64-bit 
words . 

The 1/0 subsystem is two , three 
or four Cray-designed 16-bit mini­
computer processor stations . These 
processors have a 50 ns cycle time 
(bipolar memory) and up to 64K 
16-bit word capacity. There is a 
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Complex color graphics are a chief ap­
plication for supercomputers (photo 
courtesy Air Force Weapons Lab , Kirt­
land AFB, New Mexico, 87117) . 

large buffer memory between the II 
0 subsystem and the main memory 
ports of the Cray-1; each port has 
up to 850 Mbits/sec. bandwidth. 

The device control unit uses one 
of 12 bidirectional standard 50 
Mbits/sec. channels for CDC 819 
disk memory. Using eight control­
lers , a large Cray-1 system can han­
dle up to 32 double-density, 600 
Mbyte capacity 819 on-line disks. 

The Cyber 205 
A fierce competitor to the Cray su­
percomputer is the highly success­
ful Control Data Corporation 
Cyber 205 . I_n 1976, the Cyber 203 
was introduced ; only one was deliv­
ered. The Cyber 205 , a significantly 
improved version of the Cyber 203, 
was announced in 1980. It is an all­
LSI version of the 203 that also 
uses newer technology to upgrade 
CDC's Star-100 architecture. To 
date, Control Data has 14 of its 
Cyber Series 200 computer systems 
installed. 

The University of Manchester in 
the United Kingdom has ordered a 
Cyber 205 supercomputer, to be in­
stalled in April 1983. It will serve 
some 30 universities, polytechnics 
and research institutions. This is 
the second leading European uni­
versity to install a Cyber 205; one 
was installed at the University of 
Bochum, Germany, earlier in 1982. 
It is interesting that these super­
computers are now making their 
way into universities, since in the 
1970s they were only used in ad­
vanced research institutions. 

Building on the architecture of 
the 203 , the Cyber 205 includes a 
scalar processor unit that provides 
instructions that are fully compati­
ble with the vector stream proces­
sor unit but independent of parallel 
operations (Figure 2) . 

All instructions from central 
memory are received and decoded 
by the scalar processor ; decoded 
vector and string instructions are 
sent to their respective processors 
for execution . The scalar processor 
also provides buffering and execu­
tion of load and store instructions. 
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Input/Output r--- Buffer CRAY-1 
Processors Memory Main CPU 

Memory 

I 
16 Input ill 
Output Memory Access Control J 

Channels 

lnput10utpul Section J 
Front End H 12 lnputlOutput Channels j-- Device 

The scalar processor instruction 
stack accommodates eight virtually 
addressed (64-bit) words. which 
consist of 64 64-bit instructions, 
128 32-bit instructions or a combi­
nation of both. The instruction is­
sue pipe can issue one instruction 
every 20 ns. With independent vec­
tor and scalar instruction cont ro ls 
operating on a single stream. the 
sca lar processor can execute sca lar 
instructions in paralle l with most 
vector instructions if there are no 
memory references genera ted by 
the scalar instruction. The scalar 
processor has five pipelined fl oa t­
ing-point functional units capable 
of accepting operands every 20 ns. 

Host 
Control t-- Disks 

TTT TT Unit 

Figure I: Th e Cray-! extends CDCs early pipeline concepts . 

.---I 

Memory Interface Stream 
Main 

(Also Called Control t--
Memory 1----1 Storage I-- Unit 

Access 
Control) 

(Read/Write) t--

l 
1/0 ...____, 

Channels 

ITTTTI 
Front End Mainte-

Cyber 170 nance 

700 Series Control 
Unit 

Figure 2: C DCs Cvber 205 wilizes a scalar processor unit . 

Instruction Word Lengths 

Clock Period 

Programmable Addressable 
Registers · 

Instruction Stack 

Hardware Look-ahead/Overlap 

Functional (e.g.) 

Pipeline Segments 

Maximum Vector Results Rate 

MPP 

32-bits, 64-bits 

100 ns 

(5) 16,384-bits 
( 1) 491 ,.520-bits 

16 vector calls 

Vector/Scalar/10 overlap 

1 unit 
(16,384 bit-serial PEs) 

none 

2500/16,384 = .153 ns (8-bit 
addition) 

Table I : Comparison of CPU orga11 iz11tio11s. 
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Scalar 
Processor 

String 
Unit 

Vector Processor 
2 Pipes 
(2 Pipes 
Optional) 

Cyber 205 

32-bits, 64-bits 

20 ns 

(256) 64-bits 

64 words 

16-32 instructions 

The vector processor contains 
two floating-point pipeline arithme­
tic units. The stream unit manages 
the data streams between cent ra l 
memory and the vector pipe lin es. 
Pipelined arithmetic units prov ide 
vector add ition. subtraction , multi­
plication, di vision or square root 
with one 64-bit or two 32-bit re­
sults. The 205 system has two pipe­
lines with 20 ns clocking per 64-bit 
result without chaining or linking, 
and an option of two additional 
pipes . The string unit processes the 
cont ro l vectors during streaming 
operations. 

The Cyber 205 has 16 16-bit in­
put/output channels. The 110 sys-

Cray 1 

16-bits, 32-bits 

12.5 ns 

(72) 24-bits 
(584) 64-bits 

64 words 

256 instructions 

14 (6 vector: 2 FL PT, 1 String ; 
5 Scalar: ADD/SUB, MULT, 
LOG, SHIFT, DIV/SQ) 

13 

Up to 26 

20/2 = 10 ns (2 pipes) 

Up to 14 segments with 
a result every clock 

12.5 ns 
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Smart Graphics™ GX-100 
The Modgraph GX-100 is the first 
low cost graphics terminal to offer 
multi-page high resolution graphics 
and alphanumerics. Designed to be 
compatible with Plot-1 O® (4010/4014) 
and DEC's VT-100 and VT-52 . We call 
it Smart Graphics™ and with good 
reason - powerful graphics, multi­
page alphanumerics and more. 

GRAPHICS 
As a graphics tool the GX-100 is the 
smart choice; TWO pages of 768 x 
585 viewable resolution on a 15" 
screen. Information from one 
graphics screen can be added and 
subtracted to the other with the 

push of a key. Circle, Rectangle, 
Vectors, Points, Patterns, Complex 
Area Fill and of course Plot-1 O® 
(4010/4014) compatibility. 

ALPHANUMERICS 
The independent alphanumeric plane 
allows alphanumeric overlay without 
overwriting graphics. Two independ­
ent pages store a total of 6 scrollable 
screens in 80 x 24 format with selec­
table scrolling methods including win­
dow scroll. This and VT-100, VT-52 
compatibility, all designed to help you 
work smarter not harder. 

• Direct access of microprocessor 
via host allows downloading of 
code for stand alone use. 

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

Write 14 on Reader Inquiry Card 

• Optional Floppy Disc Drive with 
CP/M O/S. 

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· IO Trademark Tektronix 

VT- IOOTradcmark Digital Equip. Corp. 



Boost 
Your 

Micro'sEgo 
This Single Board Array Processor Will Have Your Micro 

Thinking Like a Mainframe 
It's fast enough for real-time 

analysis. Small enough to fit in a 
single slot And -flexible enough to 
perform almost any algorithm. 

That's the APB-3000 array pro­
cessor. From Marinco. 

It's Multibus* compatible. With 
other bus versions soon to follow. 

To the host, it simply looks like 
extra memory. 

Data flows through dual ports 
and settles in a mapped memory 
that can represent integer, floating 
point and complex numbers. Yet 
both program memory and data 
memory are always accessible to 
the host 

Write 52 on Reader Inquiry Card 

The APB-3000 executes instruc­
tions in 100 nsecs. Which adds up 
to 10 million floating point opera­
tions per second. For instance, a 
1024 point complex FFT is pro­
cessed in 4.1 msecs. Start to fin­
ish. And extra boards can be linked 
for 20, 30, 50 MFLOPS or more. 

Standard routines include FFTs. 
power spectral density, cor ­
relation , digital filtering and 
deconvolution. 

Or create your own. 
It's simple. The board is easy to 

talk to. Especially in FORTRAN. 
Order the board with standard 

ROM . Or with RAM for develop-

ment. If you wish , Marinco will 
back you up with extensive en­
gineering and software support. 

While the board may inflate your 
micra's ego, it won't inflate your 
budget. The cost: $4250. Com­
plete. And quantity discounts are 
available. 

So call us today. 

But remember. When your 
micro suddenly begins acting like 
a mainframe, don't worry. A strong 
ego is healthy. 

And besides-it's results that 
count 

MARINCO.INC . •• , 
A HELIONETICS CQv\PANY #j 
11760 Sorrento Valley Road, 
San Diego, CA 92121 
(619) 453-5203 

Telex 69-7901 
-Trademark of Intel Corporation 



Figure 3: Cray-2 Technologv i11 Fofres 
Th e i111111ersio11 of The co111p11Ter in a 
clear, i11 er1 f/ 11orocarbo11 liquid To pro­
l'ide cooli11g for The s1•ste111. 

te rn consists of 16-bit wo rd mini ­
computers; up to 10 di sk sta tio ns 
can be put o n the 205. Each sta tio n 
can accommodate e ight di sk dri ves; 
the syste m no w uses C DC 8 19 do u­
ble-density 600 MByte di sks. 

Japanese Supercomputers 
In J apan . Hitachi Ltd . has a n­
no unced the ''S-8 10/10 and S-8 10/ 
20 A rray Processo r Syste ms ... new 
supe rcomputers tha t will be mar­
keted o nl y in Japan fo r the nex t 
fo ur yea rs. They cl aim that the S-
8 10/10 has an executio n ra te of 3 15 
millio n fl oa ting o pera tio ns pe r sec-

8-bit Operands 
Addition 
Multiplication 
Division 

32-bit Operands 
Addition 
Multiplication 
Division 

64-bit Operands 
Addition 
Multiplication 
Division 

MPP 

6553 x 106 s 
1861 x 106 .s 
1531 x 106 s 

470 x 106 s 
291 x 106 1S 
149 x 106 1s 

128 BIT 
INPUT 
INTERFACE 

Supercomputers 

128 BIT 
• OUTPUT 

INTERFACE 

Figure 4: Goodyear Aerospace ·s M PP comprises four hardware componenTs. 

o nd (Mflo ps), while the S-810/20 
mode l executes 630 Mflo ps a nd has 
up to 32 channe ls ra ted a t 96 
Mbytes/sec. The ir main storage ca­
pacity is 128 Mbytes . 

Fujitsu Ltd., a lso in Japa n . has 
unve il ed their intentio n to p roduce 
two new supercompute r models. 
the " Vector Processor 200" and the 
·' Vecto r P rocesso r 100," wi th ship­
ments in Japan to begin in the fa ll 
of 1983. According to the company, 
the VP-200 is ava il able with 64 
Mbytes of main me mo ry, upgrada­
ble to 256 Mbytes. It has a max i­
mum of 32 channe ls with a speed 
o f 48 Mbytes/sec. T hey have also 
cla imed that the processing ra te (in 
Mflo ps) will o utperfo rm bo th the 
Cray and Cyber machines. A ppa r-

Cyber 205 

200 x 106 s 
200 x 106 s 
25 x 106 s 
(square root also) 

100 x 106 s 
100 x 106 s 
12.5 x 106 s 
(square root also) 

Cray-1 

80 x 106 s 
80 x 106 s 
25 x 106 /s 
(reciprocal approx .) 

80 x 106 /s 
80 x 106 /s 
25 x 106 s 
(reciprocal approx .) 

ently Nippo n E lectri c Corp . of J a­
pan a lso pla ns to int roduce a super­
computer in the near future. 

The Cray-2 
Seymo ur Cray's ingenuity a nd dedi ­
ca tio n was demo nstra ted aga in o n 
Nove mber 19, 198 1. with the an­
no uncement of techno logy that will 
a llow development of the Cray-2 
computer syste m . T he Cray-2 is 
predicted to be six to 12 times fas ­
ter than the Cray- I. It will have a 
32 millio n word memo ry and a 
C PU cycle time of 4 ns. as co m­
pared to the Cray-1 's fo ur milli o n 
word me mo ry a nd 12.5 ns cycl e. It 
will be a 4-processo r multip rocess­
ing syste m . 

T he techno logica l b rea kth ro ugh 
in vo lved immersing the compute r 
in a bath of clea r, inert flu oroca r­
bon cooling liquid (Figure 3). The 
liquid will be approximate ly roo m 
temperature (72° F) and fl ow 
amo ngs t the dense ly packed circuit 
e le ments to coo l the unit. 

T he fluorocarbo n liquid is no r­
ma ll y quite clear with the consis­
tency of sa lad o il and becomes tur­
bulent d ue to hea t genera tio n; the 
turbul ence indica tes ho t spo ts in 
the co mputer and has a lso been de­
sc rib e d as " quit e bea utiful t o 
wa tch ." For these two reasons, the 
compa ny may enclose the C ray-2 in 
a clea r fra me. 

Table 2: ComputaTion raTes of" !he 1•arious CPUs. 
The Cray-2 C PU will be o ne­

tenth the size of the Cray-1 , stand-
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MPP Cyber 205 Cray-1 

Memory Word Length Programmable Word Length 64 bits ( + 7 bits SECDED 64 bits ( + 8 bits SECDED) 
(e.g., 8, 16, 32, 64 etc. bits) /32 bit Half Word) 

Memory Access Increment 16,384 words (1 bit from each) 512 bits (i .e., Sword = 

(i.e., Effective Data Path Width) (plus 2048 parity bits) 8 Words) 

Address Field 16 bits 48 bits 

Standard Working Hardware 16M bits 1M Words 
(capacity) Configuration 

Incremental Hardware 16M bits, 48M bits %M, 1 M, 2M Words 
Additions 

Maximum Hardware Capacity 1 x 109 bits 4M Words 

Maximum Virtual Capacity Not Used 4 x 1012 Words 
(242 Words) 

Tab le 3: Central memory organization of the M PP. Cvber 205 and Crar- 1. 

ing 26 inches high and 38 inches 
lo ng. T he eight layer modules fo r 
the Cray-2 wi ll be close ly packed in 
three di mensio ns. to red uce the 
lengths of the connecting wires a nd 
take advantage of the grea ter po­
tenti a l speed with sho rter intercon­
nects . T he lo ngest wire in the Cray-
2 will be 16". as compa red to 4 ft. 
in the Cray- 1. 

The Fifth Generation 
MIT ! and six Japanese mam­
fr amers have set 1989 as a ta rge t 
date fo r the deve lo pment of a new 
supercompu ter abl e to perfo rm 10 
billio n fl oating po int o pera tio ns pe r 
second. In the US. the Defense 
Advanced Research Projects Agen­
cy ( DA RPA) is see king congres­
sio nal approva l for a pl an to spur 
deve lo pment of a new generatio n 
of supercomputers. 

processors will have to be deve l­
o ped . The successful supercom­
puters of today, including the Hita­
chi S-8 10/20, Fujitsu VP-200 and 
the Cray-2 a re still bas ica ll y uni ­
p roce sso r a r c hit ec tur es, eve n 
tho ugh as ma ny as fo ur CPUs may 
cooperate o n a proble m. 

Massively Parallel Processor 
U nder contract to NASA/G oddard 
Space Flight Center (GSFC). the 
Goodyea r Aerospace Co rpora tio n 
is develo ping the Massive ly Para ll e l 
Processor (MPP) . De li ve ry was se t 
fo r April 1983; in June. 1983. a ful ­
ly o pera tio nal MPP is to be de li v­
ered to the NASA/G SFC fo r multi -

MPP 

Memory Cycle 100 ns 
Time 

N-way Interleave None in central 
memory 

Maximum 2500 x 106 (for 
Bandwidth 64-bit Words) 
(Words/sec) 

Maximum 163.0 x 109 

Bandwidth 

64 bits 

24 bits 

1M Words 

'/•, '12, 1 M Words 

4M Words 

16 x 106 Words 
(222 Words) 

age ncy a lgo rithm d eve lo pm e nt. 
This machine has 16,384 ( 16 K) 
processors opera ting in para ll e l a nd 
can perfo rm over six billio n 8 bit 
additio ns o r 1. 8 billio n multipli es 
per second. There have been co n­
tinuing a ttempts to build machines 
with para ll e l processors, but 16.384 
processo rs o perating in para ll e l is 
certainly the most ever conte m­
pla ted . 

MPP was originall y and princi­
pa ll y inte nded fo r ult ra- high speed 
ground-based processing o f two di­
mensio nal imagery. However. p re­
limina ry studi es indica te th a t it ca n 
suppo rt such diverse applica ti o ns as 
genera l image p rocessing, wea ther 

Cyber 205 Cray-1 

80 ns 50 ns 

32 Banks 16 Banks 

400 x 106 (64-bit 320 x 106 (64-bit 
Words) with 4 MW Words) 
Capacity (80 x 106 per Bank 

x 4 Banks) 

25.6 x 109 20.48 x 109 

(4 x 80 MW's x 
64 bit Words) 

D A RPA C hief D r. Ro bert Coo­
per has sa id tha t the aim will be to 
take deve loping techno logies like 
a rtifi cia l inte lligence . multiproces­
so r architectures. ga llium arsenide 
semiconducto rs a nd machine-gen­
erated software a nd integ ra te them 
into single syste ms. "The goa ls are 
something like the Japanese fifth ­
genera tio n computer progra m , but 
theirs is meant fo r commercial ap­
plicatio ns. O urs is ta rge ted a t mili ­
ta ry applica tio ns," he sa id . 

Develo pers in both the US a nd 
Japa n be li eve th a t a rchitectures 
combining up to 10.000 individu a l 

NOTE: CYBER 205. The memory is bipolar, BO-nanosecond cycle time with 4-word in­
terleave resulting in 20-nanosecond effective cycle times. It has the provision for more 
memory banks. 

Tab le 4: Characterist ics of th e central 111e111ories. 
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Parallelism And Mflops 
To better understand parallelism, one must consider 
the definition for computational speed scientific pro­
grammers now accept for numerical analysis work : 
millions of floating point operations per second , or 
Mflops. Consider the following program segment: 

DO I = 1, 1000 
Y (I) = A(l)*B(I) + C(I) 
END DO 

Each pass through this DO loop accomplishes two 
useful floating point operations. Therefore, any com­
puter that could execute this DO loop one thousand 
times in 1 ms would be computing at a rate of two mil­
lion floating point operations per second, or 2 Mflops. 
This measurement refers to accomplished useful 
operations. 

Clearly, more work is done in each pass through 
this DO loop than one multiplication and one addition. 
The operands must be fetched from main memory 
storage and inserted into intermediate registers be­
fore they can be fed to the units that perform the float­
ing point operation. The index, labeled I, must be in­
cremented, and some procedure must determine 
completion of the entire DO loop. About five individual 
operations must generally take place to complete one 
useful floating point operation . 

In early machines, each of these operations took 
place individually and in sequence. Later machines, 
such as the CDC 6600, introduced some simultaneity. 
Current supercomputers can execute all five oper­
ations concurrently and sustain parallel operation for 

large percentages of the total time. It is this perfor­
mance of many operations in parallel that makes the 
second generation of supercomputers powerful. 

Consider the following DO loop for parallel instruc-
tion execution : 

DO I = 1, 64 
Y(I) = A(l)*B(I) 
END DO 

On the Cray-1 , this DO loop would be executed and 
actually produce one answer every 12.5 ns or each 
clock period. This rate would be sustained from the 
time the first answer is produced until the 64th answer 
is produced. For this period of time, the Cray would be 
computing at a rate of 

1000/12.5 ns/answer = 80 Mflops. 
For the Cyber 205, the corresponding figure would be 

1000/20 ns/answer = 50 Mflops, 
although, in some instances, it can operate two pipes 
to give a 100 Mflop rate. 

Note that these are burst rates measured from the 
time the first answer appears until the 64th answer 
appears. It takes extra time to set up the operation , 
and if the length of the DO loop if greater than 64, the 
entire operation must be grouped in successive seg­
ments, since 64 is the maximum vector length on the 
Cray and the Cyber 205. This procedure does not ap­
ply to the MPP. The tables comparing architectures 
show what each manufacturer did to implement paral­
lel capabilities. They have achieved from tens to over 
a hundred million floating point operations per second. 

simul at ion/forecas ting, aerodynam­
ic simulat ion/analyses, radar signal 
processing, reactor diffusion analy­
sis, numerica l analys is and matrix 
processing. 

elements (PEs). The staging mem­
ory is a large multidimensional-ac­
cess memory that performs a "cor­
ne r-turnin g" o perat io n which 
converts data stored in convention-

al fo rm at to the bit plane format 
required fo r the 16,384 processing 
elements. 

The arithmetic units contain a 
128-by- l 28 array of bit-serial µPs 
with basic cycle ra tes of 100 ns and , 
to support its high computation 
rate. the MPP has an 1/0 rate of 
320 Mbytes/sec. Two-by-four sub­
arrays of processors are packaged 
in a custom VLSI HCMOS chip . 

The MPP comprises four princi­
pal hardware components (Figure 
4) . Its architecture comprises an ar­
ray unit (A RU) th at processes ar­
rays of data; an array control unit 
(ACU) that controls the opera tion 
of the ARU and performs scalar 
arithmetic; a program and data 
manage ment unit (PDM U) th at 
controls the Aow of data ; and a 
unique staging memory (S M) th at 
buffers and permutes data. 

The array unit contains a 128-by­
l 28 array of bit-serial processing 
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Plug-in Modules 190 

Module/Card Types 22 

PC Cards (Boards) 6-9 Layers 

Circuitry (equiv. no. 16M (ARU only) 
of Transistors) 8000 Transistors/ 

Chip 

Chip Types 1 custom chip plus 
many others 

Logic ECL 

High Density Logic VLSI 

A fully-implemented main stager 
would hold 67 Mbytes of data . A 

Cyber 205 Cray-1 

1760 1700 ( x 2 DIES) 

8 115 

15 Layers 5 Layers 
(150 chips/BO) 

10.5M 2.5M 
(1420 Transistors/ 
Chip 

26 (7303 chips 4 
total) 

ECL, 6 picojoules ECL, 1 ns per gate 
168 gate chips delay 
600 Picoseconds 
gate delay 

LSl-20 ns SSI 

Table 5: Physical lrard1varelelectro11ics of the l'(/l'io11.1· s11perco111p111ers. 
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32-bank main stager can acce pt and 
present data at the 160 MByte/sec 
rate of the Array Unit 1/0 ports 
(128 bits every 100 ns). This ma­
chine is completely programm able. 
Both the basic applications pro­
grams and the micro-coded rou­
tines that drive the processing e le­
ments for arithmetic. logic and data 
manipulation operations are 
programmable . 

The Illiac IV and The BSP 
One of the best known attempts at 
parallel processing is the ill-fated 
lll iac IV. which was an atte mpt to 
make 64 processors operate in par­
allel. The only llliac IV ever put 
into production was at the Ames 
NASA Resea rch Center at Moffet 
Field. CA . Its reliability was such 
that it had difficulty maintaining it­
self long enough to get to the end 
of a problem solution. Nonetheless . 
it worked well enough to be consid­
ered a valuable experiment. 

Possibly one of the most sign ifi­
cant parallel processing cxpcri-

ments ever a ttempted was the Bur­
roughs Scienti fie Processor ( BSP) . 
The BSP was an advanced array ar­
chitecture that evolved from Bur­
roughs' significant experience in de­
signing and building the llliac IV 
and the PEPE (parallel e lements of 
processing ensemble) machine for 
the Army's Advanced Ballistic Mis­
sile Program . 

The BSP. with its 160 ns clock cy­
cle. was to be a more manageable 
16-processor system than the 64-
processor llliac IV The basic arith­
me tic instruction execution times 
are 320 ns. (two machine cycles) 
times 16 arithmetic elements for a 
maximum rate of 50 Mflops when 
all 16 processors execute syn­
chronously. 

It would be unfair to look at 
these figures, however. and con­
clude that the BSP is 25.6 times 
slower than the Cray. In fact. Bur­
roughs intended to use slower 
logic . to allow effective use of 
parallel ism . 

The BSP was to be direct compe-

t1t1on to the Cray-1 and the Cyber 
205. With its 64M word so lid state 
file memory for secondary memory, 
it would have been one of the first 
computers to handle programs with 
data spaces in the tens of millions 
of words. In 1981, Burroughs had 
actually taken orders for 1981 de­
liveries of their machines when they 
decided to drop its production . 

Element Processor 
The Heterogenous Element Proces­
sor (HEP) developed by De nelcor. 
Inc . (Denver. CO) is a supercom­
puter system that can have up to 16 
element processors operating in 
parallel. Each processor can ex­
ecute one instruction every JOO ns 
(10 MIPS) and their claim is that 16 
units could. therefore. perform at 
160 MIPS . It is a 64-bit machine 
with a maximal system containing 
I 024 Mbytes of data memory and 8 
Mbytes of program memory pe r 
processor. At least seven Element 
Processors we re actually installed 
by the end of 1982. 

$296.25* FOR A 
COMPLETE PRINTER? 

DCS High Reliability Multibus 
Microcomputer Systems for Industry 

~ 

Yes, Hecon's 40 column, dot matrix, AO 543 complete 
tabletop printer is only $296.25*! The AO 543 is plug 
compatible with the Eaton Model 7000+**, uses the 
full 96 character upper and lower case ASCII set, and 
has enhanced print, low paper sensor, top of form, 
and much more as standard features! Current options 
include time and date, sprocket feed (for use with 
paper and labels), and 230 VAC/50 Hz input. Write or 
call for further information. 

If s got to be good. It's a Hecon. H I H EC 0 N®I 
31 Park Road. Tinton Falls, N.J . 
Phone (201) 542-9200 Zip 07724 

.. When using Hecon cable 
·OEM price for 1000 pieces-suggested list price $395.00. 

Wri te 53 on Reade r Inquiry Card 
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DCSl86 L 
16·bit (8086) microcomputer 
system with CDC Lark 16 
megabyte (Winchester) 
removable cartridge disk. 

( DCS/86 system prices start 
at $6900.00l. 

DCS 
Distributed Computer Systems 
is a manufacturer of high relia­
bility, rugged Multibus systems 
for industrial control, factory 
and laboratory automation, 
data communications and soft· 
ware development. Since 1979 
DCS has been praised by 
hundreds of customers for its 
sy stems reliability and rugged 
design . DCS offers the best 
industrial microcompu ter sys­
tem value in the industry and 
we welcome your comparison . 

Distr ibuted Computer Syst ems 

Software 
The DCS/86 utilizes standard 
operating systems such as 
CPM/86, MPM/86 (multi -user, 
multi-tasking), Concurrent 
CPM/86 (single user, multi­
tasking), MS-DOS (original 
operating system selected for 
IBM PC), Xenix (UNIX) and 
iRMX86 (Intel multi-tasking 
DOS) . High level languages 
include Fortran, Basic, Pascal, 
PL/1 (subset G), PLMX, Cobol, 
"C" and ADA. DCS offers the 
largest selection of software 
available for 16-bit micro­
computer systems and a staff 
to provide customer support. 

Field Proven 
Hundreds of DCS systems are 
in use throughout the United 
States and Western Europe in 
demanding industrial 
applications. Whether it is a 
complete system or OEM 
components, please be 
assured that DCS is first in 
qua I ity, support and price/ 
performance . 

223 Crescent Street. Waltham, Ma . 02154 
617 899·6619 Toll Free 1·800-225·4589 
TWX 7 10·324·6476 

Wr ite 54 on Reader Inquiry Card 
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Conclusion 

A supercomputer is generally char­
acterized by three features: high 
computational speed , large main 
memory and fast and large secon­
dary memory. Tables 1-5 compare 
the characteristics of some of the 
supercomputers available today. 

The high computational speed is 
obviously desirable. A large main 
memory is useful in processing 
large amounts of data as units and 
in operating large, complicated 
programs without time-consuming 
overlay procedures. 

Secondary memory is important 
in many scientific applications be­
cause the data simply will not fit in 
main memory. In such cases, secon­
dary storage may be regarded as an 
overflow of main memory. Many 
scientific programmers spend the 
bulk of their effort in optimizing 
such data transfers between memo­
ries-i .e ., on input/output. Cray 
and CDC have solved their secon­
dary memory problem with sophis-

ticated disk systems. Vector super­
computers have very fast scalar 
computation speeds, but their suc­
cess is directly related to the execu­
tion of very large programs with a 
high degree of parallelism . 

The Goodyear MPP, with its 
16.384 arithmet ic processors. has 
major architectural differences 
from the more conventional and 
relatively simi lar Cyber 205 and 
Cray-1, with their combined vector 
and sca lar CPU organizations. Yet 
the Cray and Cyber have demon­
strated marvelous strides in parallel 
computation due to effective use 
of pipelining and chaining. It now 
appears that these machines may 
face competition from the Japanese 
front. 

The new generation of supercom­
puters, both in the US and in Ja­
pan, may involve a very large num­
ber of processors operating in 
parallel. Several developments with 
many parallel processors (Illiac IV, 
BSP, etc.) have failed over the last 
two decades . The MPP may be one 

Supercomputers 

of the first systems with this form 
of parallel processing to be 
successful. 

Demonstrated success may pave 
the way for supercomputing in the 
1990s . Meanwhile. more conven­
tional innovations such as Cray-2 
development assure steady prog­
ress. 
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RS232 OR 8 BIT PARALLEL 
MINI CASSETTE SYSTEM 

Solid-State 
Disc 

LOW COST - $388.00 @ 100 UNITS* 
(BASIC DRIVE WITH R / W ELECTRONICS $150*) 

e MICROPROCESSOR CONTROLLED 
e > 200K BYTES FORMATTED/ TAPE 
e VARIABLE BAUD RATE (110 ·9600) 
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e MANUAL OR COMPUTER CONTROL 
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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 , 
telecommunications, 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, 
Cali forn ia 90245 ·Telephone : (213) 679-9501 
Write 56 on Reader Inquiry Card 
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COMPONENTS 

Off-The-Shelf ICs Simplify 
Modem Design 

by Stephen J. Durham 

Only recently in modem design has 
it become possible to use integral 
components rather than the more 
traditional custom printed circuit 
boards . Now, design engineers can 
use new monolithic modem ICs to 
design modems into products easi­
ly, because all critical analog func­
tions are provided for them in IC 
form. Data terminal equipment de­
signers on ly need to extend the de­
sign of their serial I/O port past the 
Universal Synchronous/ Asynchro­
nous Receiver Transmitter (UART 
or USART) to include a modem. 
They needn 't consider - separate 
PCBs or cables. 

There are several key reasons 
why integrated components are 
preferred over custom boards. 
There is no need for RS-232C type 
drivers/receivers, connectors and 
cables; therefore system integration 
is increased. There is no need for 
an external modem power supply 
since the integral unit takes its 
power from the host. Since power 

Srephen J. Durham, Cermetek Mi­
croelecrronics , inc., 1308 Forregas 
Ave., Sunnyvale, CA 94086. 

Designing with 
integrated modem 
components may 

very well make the 
difference between 

the success and 
failure of a product. 

supplies are typically a system's 
greatest weak point, reliability is 
better. Integral modems can extend 
a product's features beyond their 
intended scope and open an entire­
ly new market. For example, a 
CAD workstation with an integral 
modem can add remote diagnostic 
and electronic mail features. Using 
integrated component modems can 
also result in a 66% profit margin 
si nce the modem's cost is on ly 33% 
of the market va lue. 

Integral Component-Based 
Modems 
Nearly all low-to-medium speed 
modems (300-1200 bits/sec) may be 

described as shown in the block 
diagram of Figure 1. The modem 
spans the functional distance from 
the system µP bus to the telephone 
line. At the bus, a compatible 
UART or USART serializes the 
parallel data bus for transmission 
through the modem . At the other 
end the data coupler connects the 
modem to the telephone line. 

Acoustic and direct connect are 
the two most practical data cou­
plers . The acoustic method uses 
audio data carriers generated by 
the modem and couples them onto 
the telephone through the phone 
handset. The direct connect meth­
od couples the data carriers directly 
on the phone line through a Direct 
Access Arrangement (DAA). 

Modem Signal Processor 
Figure 2 shows the five fundamen­
tal jobs that the modem signal pro­
cessor performs: modulation, de­
modulation, transmit and receive 
carrier filtration, and carrier energy 
detection . 

The modulator for most low-to­
medium speed modems is a fre­
quency shift keyed (FSK) type 
which transmits one frequency for 
a serial one (mark) and another 
frequency for a serial zero (space). 

Figure I: lmegrared modem block diagram. 
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Switching from one frequency to 
another is done phase coherently to 
minimize generation of needless 
carrier sidebands. 

The modulated carrier is then 
passed through a transmit filter 
which rejects modulator signal 
components outside the transmit 
signaling band. It is important to 
limit the transmit carrier energy 
in the local receiver's frequency 
band and also in the frequency 
range above 4 KHz to meet the 
FCC's Part 68 requirement for out 
of band energy. 

Potential performance level of a 
modem is determined by the re­
ceive filter. It selects the receive 
carrier signal off the telephone line 
while rejecting all other frequency 
bands. The local transmit carrier 
band, often reflected back by the 
phone line interface at relatively 
high levels , is typically rejected us­
ing high Q notch filter stages. 

The group delay of the transmit 
and receive filters is also very im­
portant. Group delay relates to the 
propagation time difference for a 
mark frequency to pass through the 
filter as compared with a space fre­
quency. Group delay time should 
be kept small as compared with the 
modem's baud rate to lessen the ef­
fect of bias jitter. 

The signal processor 's demodula­
tor monitors the extracted receive 
carrier to decode the amount of 

mark or space energy in the receive 
carrier. Its serial data output re­
flects the outcome of this weighting 
function. 

The carrier detector monitors the 
receive carrier's signal strength and 
sequencing. When an inadequate 
receive carrier is detected , the de­
modulated serial data line is 
clamped to a " 1" or a "mark " lev­
el. This guards against random or 
spurious transitions on the receive 
data line during signal fade-outs or 
complete carrier loss . 

When adequate receive mark en­
ergy is detected continuously over a 
specified period (usually around 
150 ms) , the carrier detector un­
clamps the receive data line. If ini­
tial space energy is received , the re­
ceive data line will remain 
clamped . Only after initial mark 
energy carrier detection will the 
carrier detector consider space fre­
quencies as valid energy. This form 
of initial OFF to ON carrier detect 
sequencing is called "mark before 
space turn ON ." The loss of carrier 
is considered valid only after a 
specified time of continuous carrier 
loss (usually 17 ms). 

Modem Signal Processors 
There are eight monolithic signal 
processing chips currently on the 
market. Motorola 's MC6860 and 
MC14412 , Advanced Micro De­
vices ' AMD7910 , Texas Instru-

Modem Design 

ments ' TMS99532 and TCM3101, 
and National Semiconductor's 
TP3320 and 3321. The Motorola 
devices have been available for 
many years, while the AMO and TI 
chips have been sampled only re­
cently by key customers. The Cer­
metek CH1760 is a Bell 212A com­
patible modem component that 
incorporates the complete modem 
function , including the direct con­
nect telephone line interface . Many 
semiconductor manufacturers-Syn­
ertek, Mostek , Harris and AMI­
are planning to introduce second 
generation devices this year. Those 
devices , because they are not yet fi­
nalized , are not included in the Sig­
nal Processor Summary (Table 1) . 

Modem Handshaking 
When a data telephone connection 
is set up , set sequence or hand­
shaking protocol must be followed. 
Most Bell and CCITT compatible 
modems follow similar sequences. 

Modem control can be done with 
dedicated hardware or with soft­
ware. In the integrated modem , 
software control is readi ly available 
via the µP bus , but this implies a 
level of understanding of the tele­
phone system that the software de­
signer does not always have. 

For this reason , modem sequenc­
ing is usually provided in hardware 
and often included in the monolith­
ic modem IC (see Table 1). In any 

Device 2nd Modem Included Functions 
PIN Mfg. Source Technology fype Mod/Demod Fiiters Control Power Comments 

MC6860 Motorola No NMOS 103 x x + 5 Filters supplied by 
Cermetek's Hybrid 
Filters. 

MC11412 Motorola Yes CMOS 103, V.21 x + 5 Filters supplied by 
Cermetek's Hybrid 
Filters. 

AMD7910 AMO No NMOS 103, V.21 x x + 5 Partial auto answer 
- 5 control supplied. 

TMS99532 Tl No NMOS 103 x x + 5 
- 5 
+ 12 

TCM3101 Tl No CMOS 202, x x + 5 
V.23 - 5 

TP33201 NSC No CMOS 203, x x + 5 
3321 V.23 - 5 

+ 12 

CH1760 CERME· No CMOS, 212A x x x + 5 Complete 212A 
TEK HYBRID + 12 Modem 30011200 

-12 BPS with phone line 
interface and auto· 
dial/auto-answer. 

Table 1: Summary of modem signal processor features. 
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case, the hardware necessary to 
provide this function is minimal. 
Typical modem handshaking 1s 
shown in Figure 3. 

Modem Idle 
The integrated modem is idle when 
the telephone line has not been 
seized or is ON HOOK. The mo­
dem is forced out of its ON HOOK 
state when it detects a telephone 
line ringing signal for auto-answer 
or a transition of the telephone 
DATA exclusion KEY. 

Originate Mode 
Originate mode is begun after tele­
phone dialing is completed . Dialing 
can be done via an external data­
phone or by an internal auto-dialer. 
In either case the integral modem 
begins its sequencing when an ini­
tialing DATA KEY signal is re­
ceived . This signal could come. 
from a manually operated button 
(dialing through an exclusion key­
type telephone) or through the 
auto-dialer. After dialing, the mo­
dem must direct the telephone line 
to go OFF HOOK and wait for the 
far end modem to return answer 
tone. At that time it may unsquelch 
its modulator and transmit a data 
carrier, thereby entering the DATA 
MODE. 

Answer Mode 
On integrated modems where auto­
answer is necessary, the detection 
of ringing on the telephone line 
places the modem in the ANSWER 
MODE. The natural response to 
this is to take the modem OFF 
HOOK or seize the telephone line, 
but the modem should wait for the 
inter-ringing interval before going 
OFF HOOK. The wait prevents 
needless contact degradation of the 
Direct Connect Protective Hybrid's 
(DCPH) OFF HOOK relay ca used 
by high ringing voltage l ine 
transients. 

After going OFF HOOK, the in­
tegrated modem's transmitter must 
be silent for a minimum of 2 sec­
onds to comply with the FCC Part 
68 silent billing delay period . After 
that delay, ANSWER TONE may 
be sent to the calling or originating 
modem and a transition to the 
DATA MODE may be made . 
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Figure 3: Typical 
modem handshaking. 
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Data Mode 

In DATA MODE, the modem 's sig­
nal processor does all the work . Its 
primary function is to modulate 
and demodulate frequency shift 
keyed (FSK) data. DATA MODE 
continues until conditions indicate 
that data communications have 
ended. For full duplex modems like 
the Bell 103 or Bell 212A , two pri­
mary conditions signal the end of a 
data link: loss of receive FSK carri­
er, and the host controller's soft­
ware command to disconnect. 

On half-duplex modems such as 
the Bell 202, loss of receive FSK 
carrier cannot be used as a discon­
nect signal because this condition 
exists normally during periods 
while communication direction 
changes. For this reason, it is the 
host command that forces half-du­
plex modems to disconnect. At 
that point , the modem control as­
serts an ON HOOK condition to 
the telephone line and returns its 
sequencing to the start, or ON 
HOOK mode . 

Telephone Line Interface 
The modem data coupler joins the 
transmit and receive data carriers 

Modem On Hook 

onto the telephone line either 
acoustically, or metallically by an 
FCC Part 68 registered Direct Ac­
cess Arrangement (DAA). 

Acoustic coupling uses the tele­
phone handset (usually through 
tightly fitting rubber caps) to send 
and receive data through the hand­
set's speaker and carbon micro­
phone. The major advantages of 
this technique are that it does not 
require Part 68 registration and 
that it is portable. In places where 
direct telephone line connection is 
not possible , such as a phone 
booth , you can couple through the 
telephone handset. 

Unfortunately, the conveniences 
of acoustic coupling are often 
outweighed by the disadvantages. 
The standard telephone handset 
was never intended to transmit 
data. Its carbon microphone is fine 
for voice but presents signal distor­
tion problems for data. But more 
importantly, the acoustic technique 
does nof allow auto-answer and 
auto-dial operations which are a 
desired feature when the modem is 
integrated within the host data ter­
minal equipment . 

Direct connect coupling elimi­
nates the non-linear telephone 
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Feature 

1 . FCC Registered 
2. Small Size 
3. Lighting Surge, Isolation, And 

Hazardous Voltage Protection 
4. Ringing Detect 
5. On/Off Hook Control 
6. Line Powered 
7. Xmit Level Squelch 
8. Xmit Band Limiting 
9. Billing Silence 

10. Price (1K) 

handset , allows clear data transmis­
sion , and also permits two key 
functional modem operations: 
auto-answer and auto-dial. FCC 
rules and regulations covering di­
rect connect links to the public 
telephone network require careful 
design and selection of discrete 
components to be connected to the 
phone lines. In addition , a fairly 
complex FCC application must be 
filed and approved before the inter­
face is certified by the FCC for le­
ga l direct connection to the tele­
phone network. 

Cermetek provides a family of 
DAA components to meet FCC re­
quirements and simplify the cou­
pling . The family of Direct Con­
nect Protective Hybrids (DCPH) 
consists of two DAA devices , the 
CH1810 and CH1812 (Figure 4) . 

The key differences between the 
DAA interfaces is FCC registration 
and cost. The CH1810 is Part 68 
registered and conveys that regis­
tration to the host modem and data 
system, provided that the Cerme­
tek-supplied registration label is 
displayed on the outside of the host 
data system . The CH1810 necessar­
ily duplicates many of the FCC re­
quired funct ions typically found in 
a modem in order to convey its 
FCC registration. Examples are 
transmit level and billing delay con­
trol. The minimal cost of the func­
tion duplication is more than out­
weighed in low-to-medium vol ume 
applications by the savings gained 
in avoiding the lengthy FCC regis­
tration cycle. 

In high-volume use where cost is 
a key factor to the success of the 
product, the CH1812 DAA is a 
better choice than the CH1810. It 
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CH 1810 CH 1812 

Yes On Users PCB 
2" x 2" 1" x 2" 

Yes Yes 
Yes Yes 
Yes Yes 
No Yes 
Yes No 
Yes No 
Yes No 
$50 $15 

is more cost effective because it is 
tailored to the modem application 
with no modem feature dupli­
cation. 

However, the data system must 
go through Part 68 registration with 
the CH1812 integrated onto the 
host printed circuit board. 

In the long run the expense and 
costly time delays associated with 
FCC registration are not major 
concerns, but the two to six month 
registration cycle may prove to be 
prohibitively long and seriously af-

The CH1810 may 
be used initially as 

the host's DAA, 
enabling immediate 
registered product 

introduction. 

feet product sales. For this reason 
the CH1810 also serves well in 
high-volume applications . The 
CH1810 may be used initially as 
the host's DAA , enabling immedi­
ate registered product introduction. 
When time permits , the CH1810 
can be replaced with the CH1812 at 
less cost and without concern for 
registration delay times. 

Integrated Auto-Dialing 
A fundamental feature of an inte­
gral modem is auto-dialing. This 

Modem Design 

Figure 4: Fea1ures of the Direct Connect 
Protective Hybrids (DCPH) family 
DAA devices. 

enables the host machine to use its 
communication facilities with or 
without an operator. 

Five major circuit elements are 
needed to design an auto-dia ler 
into an integral modem: a pulse 
dial generator, a DTMF generator, 
a call progress tone detector, tele­
phone number storage, and a con­
troller that sequences the dialing 
process. Cermetek's CH1820 Auto­
matic Call Processing Unit pro­
vides all these functions on one IC 
(Table 2). 

CH1820 Application 
Figure 5 shows how the CH1820 in­
tegrates easily into typical modem 
architecture. The IC obtains its dig­
its to be dialed over the same serial 
data lines that the host uses to 
transmit and receive modem data. 
This simplifies the interface with 
the host since it eliminates addi­
tional ports required to communi­
cate with the auto-dialer. The 
CH1820 uses the serial data lines 
(TXD , RXD) to receive commands 
and return status only when the 
modem's clear to send (CTS) line is 
OFF. This indicates that the mo­
dem is not ready to transmit data 
over the telephone line and, there­
fore , transmit and receive data 
lines are not in use. When the mo­
dem 's CTS line is ON , the CH1820 
no longer monitors the serial data 
lines and becomes transparent to 
modem operation. 

The modem's CTS line is looped 
through the CH1820 enroute to the 
host UART. When the modem is 
IDLE (its ON HOOK, OH, line 
low, and its CTS line is OFF) the 
CH1820 asserts CTS to the host 
UART ON to enable dialer com­
munication. After auto-dia ling is 
complete and remote modem an­
swer tone is detected, the CH1820 
simply loops the logic state of the 
CTS line from modem to UART. 
The modem is given indication to 
begin its originate call sequencing 
at this time by the assertion of COS 
(Call Originate Status). 

Pulse or DTMF dialing is accom-
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Pulse DTMF Number Call Progress Dialing 
PIN Mfg. Dial Dial Storage Tone Detect Sequencer 

CH1820 Cermetek Yes Yes Yes (7) Yes Yes 
Dial 
Busy 

Ring Back 
Modem Answer 

' 
Voice 

TMS 99531 Tl Yes Yes No No No 

MM5393 National Yes No Yes (1) No No 

MM5395 National No Yes No No No 

MK5494 MOSTEK No Yes Yes (1) No No 

MK50981 MOSTEK Yes No Yes (1) No No 

S2560A AMI Yes No No No No 

82860 AMI No Yes No No No 

Table 2: Comparison of al//o-dialer fea1ures of various devices. 

plished simply by a llowing the 
CH1820 to respectively pulse the 
DAA's OH (ON HOOK) line or 
assert DTMF tones on the DAA's 
TRXCAR (Transmit Carrier) line. 
The CH1820 gains access to both of 
these signal lines by looping them 
through itself. When the CH1820 is 
not dialing, the looped modern sig­
nals are passed unaltered. 

CH1820 Call Sequencing 
The CH1820 takes its dialing corn­
rn ands serial ly from the host 
UART. These commands are de­
coded in ASCII as indicated in Ta­
ble 3. Before these commands are 
accepted, however, the auto-dia ler 
must be prompted or awakened. 
This is done by transmitting two 
consecutive Carriage Returns 
(CRs) to the CH1820. The CH 1820 
responds by entering the DIAL 
mode and returning the serial AS­
CII status: 
DIAL: Once a dial command has 
been given, the CH1820 sets up to 
dial the number as referenced in 
the command or as addressed in 
on-chip memory. Call dialing is ini­
tiated by seizing the telephone line 
(asserting ON HOOK , OH, 
HIGH) and waiting for dial tone. 

Failure to receive dial tone with­
in 2 seconds causes the CH 1820 to 
issue the status: No Dial Tone . It 
will then continue to try and dial 
the number anyway. This enables 
the CH 1820 to be used in areas 
where dial tone does not match the 
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US domestic standard. If this is not 
desired, the host may issue a quit 
command; Q , to terminate dialing. 

Automatic Dial Mode 
The CH1820 supports the feature 

of Automatic Dial Mode Selection 
between pulse and DTMF dialing 
(Figure 6) . 

Once the dialing mode is selec­
ted , dialing continues without fur­
ther evaluation until the end of the 

Typical Low 
Speed Modem DAA 

,__ __ __... TxD TxC TRXCA 

Figure 5: General 
CH/820 au/o-dial 
configura1ion . 

Figure 6: Aulo­
d i a I mo d e se­
lec1ion . 

CTS 

r-i---+-l RxD RxCl-----+-+-.--1RDVCAR f 
Ti 

CTS OHt----+-t-t-. OH Ring 
,,-"J-+-1-+-1-+--1 SH 

SH 

CH1820 
MA 

TxD A01---~ 

RxD OH l1----~ 
CTS~ QHt-----~ 

~----1 __ cos 

No 

CTSO X1 

12001300 
DSPDx2 

=3.58 MHz 

Yes 
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COMMAND SYNTAX RESPONSE 

1. D: NUMBERl11 CR Dial (Number) 

2. D L Dial Last Number Dialed 

3. D R N Dial from Memory Location N 

4. D R N M Dial from Memory Location N, M Times or Until Answered 

5. S N NUMBERl11 CR Store NUMBER in Location N 

6. L List all stored Numbers 

7. Q Quit Dialin~ Process 

8. (Null Line) CR Exit Dialing Environment 

9. H Help, List Command Summary 

NOTE 1: "NUMBER" represents an ASCII digit string telephone number. Only digits 
0-9, # ad*, and 2 pause characters ( = ") are accepted as val id string 
characters. 

Table 3: CH/820 command summary. 

telephone number is reached or un­
til a " >' ' pause detector is encoun­
tered while dialing. If a ">'' is de­
coded within the dial NUMBER 
string, the dial mode is re-evaluat­
ed (Figure 6). Dial mode re-evalua­
tion during dialing can be useful for 
carrier facility access from a pulse 
only subscriber exchange. Value­
ad d ed carriers like MCI and 
SPRINT require that after a user 
dials into their access trunk and 
waits for a secondary dial tone, the 
user 's ID and called number be en­
tered via DTMF. Without mid­
stream dial mode re-evaluation this 
would not be possible . 

Dial Wait Characters 
The host may insert wait characters 
within the telephone NUMBER 
string to slow down or control the 
dialing sequence. This is typically 
done to wait for a secondary dial 
tone, as is found when dialing 
through a PABX, to get an outside 
line or when accessing SPRINT, 
MCI or similar systems. 

The CH1820 supports two wait 
character types as shown in Table 
3. The first (>) inserts a 2 second 
dial tone wait. After receiving dial 
tone it then auto-selects DIAL 
MODE . The second ( = ) simply in­
serts a 2 second pause in the dialing 
process. No dial mode alteration or 
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dial tone monitoring is done. 

Call Progress Tone Monitoring 
After the actual dialing process is 
over, the auto-dialer must monitor 
the telephone line for such indica­
tions as BUSY, RINGING, QUI­
ET LINE, MODEM ANSWER 
and VOICE , and then act. 

The CH1820 uses digital signal 

The CH1810 may 
be used initially as 

the host's DAA, 
enabling immediate 
registered product 

introduction. 

processing techniques to detect the 
call progress tones found through­
out North America and many other 
locals . Since the tone detection 
characteristics are microcoded on 
the CH1820 , simple code changes 
can result in compatible detection 
characteristics for other locals , such 
as are found in Europe and Asia. 

No Tones: If, afte r dialing , no 
call progress tones are detected for 

Modem Design 

17 seconds, the auto-dialer assumes 
a mis-dial happened or there is a 
telephone line-related problem and 
terminates the call with the status 
message : Try Again . 

Ring-Back Tone: After each de­
tected ringing tone , the CH1820 re­
turns the messages: Ringing . If 
after 6 rings there is no answer, the 
CH1820 hangs up and returns the 
message: No Answer. 

Busy Tone: 1f busy tone is de­
tected, the CH1820 hangs up and 
returns : Busy. 

Voice: If, after the 2nd ring, a 
human instead of a modem answers 
the dialed number and speaks, the 
CH1820 detects the syllable nature 
of the audio and returns a discon­
nect tone to the human caller, then 
hangs up and returns the status 
message: Voice, Try Again . 

Modem Answer Tone 
When modem answer tone is de­
tected , the modem transfers the 
call to the companion modem by 
asserting COS low. The auto-dialer 
then goes to sleep , ignoring all ser­
ial UART commands until the data 
call is over, indicated by the mo­
dem's CTS signals becoming false. 
Status is returned with the mes­
sage: Answered-Data Mode. 

Conclusion 
In the early 1980s we are seeing a 
trend toward integral modems 
made of components , which inte­
grate easily into the host data sys­
tem. This step forward in the effi­
cient use of LSI technology will 
produce lower communication sys­
tem costs and higher reliability. 

The trend for second generation 
modem IC manufacturers will be to 
include the modem handshaking 
control on board with the signal 
processing and , eventually, the 
auto-dialer as well. These modems 
will continue to be connected to the 
telephone line with DAA 
components. 

In the mid- '80s third generation 
monolithic modem res should ap­
pear and will include the DAA on 
the chip as well. The chip will also 
be able to support the high voltage 
necessary for the DAA to control 
the telephone line interface. D 
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Graphics System Design 

Tektronix Introduces 
Color Graphics Products 

In an attempt to widen their cus­
tomer base , Tektronix has just in­
troduced a group of very low cost 
color graphics products of consid­
erable interest to graphics system 
designers . They include a high 
performance color raster display 
terminal for $19 ,950, a family of 
color desk top display terminals 
starting at $3995 , a local graphics 
processing unit based around In­
tel 's 8086 and 8087 processors for 
$5500 , and a desk-top ink jet col­
or copier for $1950. 

Ergonomics and speed were 
primary concerns in the design of 
the Model 4115 high performance 
display. High resolution greatly 
enhances the terminal's display 
quality: graphic images stored in 
the terminal 's 32-bit coordinate 
space are displayed at a resolution 
of 1280 x 1024 pixels. In addition 
to this large number of displayed 
pixels, the 4115's 60Hz non-inter­
laced display greatly reduces flick­
er, thus allowing the user to work 
at the terminal with less eye 
fatigue. 

Writing rates in excess of 50,000 
vectors per second are achieved 
through the use of a bipolar bit­
slice graphics processor operating 
in tandem with the 4115's 8086/ 
8087 CPU . The display list coor­
dinate space is user selectable, 
ranging from 12 to 32 bits on 12 
or 32 bit coordinate space, pro­
viding an optimum match to the 
application. The display list is 
then traversed by the graphics 
processor which applies two-di­
mensional transformations (trans­
late , rotate , scale and clip) and 
the resultant image is presented to 
the user on the 1280 x 1024 color 
display. The features of pan and 
true zoom provide the user with 
fast access to any part of the lo­
cally stored graphics data, always 
displayed with maximum 
resolution. 

The 4100 family of color desk­
top terminals , starting at $3995 , 
range in display size from 13" to 
19". Each terminal incorporates a 
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60 Hz non-interlaced raster-scan 
display and an anti-glare screen. 
The terminals can display graphics 
of up to eight colors at one time 
from a, palette of 64 colors. Reso­
lutions range from 480 x 360 pix­
els to 640 x 480 pixels . 

The 4170 Local Graphics Pro­
cessing Unit converts any one of 
the 4100 series terminals into a 
standalone computer specialized 
for graphics tasks. The unit is de­
signed to bring distributed pro­
cessing to a host environment. 
Host data is downloaded to the 
terminal for interactive graphics , 
accessing graphic firmware fea­
tures, and controlling peripherals 
connected to the terminal. 

The 4170 consists of two Intel 
processors, the 8086 and the 8087 
numeric co-processor for data in­
tensive functions , 256 Kbytes of 
RAM, two 51/4'' floppy disks, four 
RS-232C interface ports with data 
rates adjustable to 19.2K baud, 
and three circuit board option 
slots. The unit is housed in a com­
pact cabinet which fits beneath a 
bench or alongside a desk. 

Using on-demand ink-jet tech­
nology, the 4695 color copier pro­
duces eight-color copies from 
computer graphics displays. The 
4695 is intended for such applica­
tions as data analysis, presenta­
tion graphing, and CAD pre­
viewing. 

The copier can place 120 dots 
per inch in both horizontal and 
vertical directions , allowing up to 
1280 x 960 dots per A-size (8.5'' 
x 11'') image. Ink is supplied 
from separate cartridges contain­
ing yellow, cyan and magenta 
which can be mixed to also print 
red , green and blue. A separate 
black ink supply provides a true, 
dense black. In addition to the 
standard colors, up to 125 half­
tones are available under program 
control. 

A variety of media can be used: 
A/A4 cut-sheet paper, paper rolls , 
and, available in September, over­
head transparency media . Copy 

Figure 1: Th e Model 4115 computer 
display terminal f eatures a high per­
formance color raster scan display 
which displays 1280 x 1024 pixels at a 
60 Hz non-interlaced refresh rare. 

Figure 2: The Model 4105 computer 
display terminal and the 4695 color 
graphics copier provide a p ersonal 
graphics tool to technical and profes­
sional users . 

speed is about 2.5 minutes/page 
for a typical copy. Cost per copy 
will be less than 20 cents . The unit 
also allows functions as a bi-direc­
tional printer at speeds of 20 cps. 
The Tektronix-designed ASCII 
font uses a 12 x 6 dot matrix to 
form each character. Write 237 
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COLOR GRAPHICS 

For Distributed Processing 
Environment 

The 8600 is a raster scan color graph­
ics comp uter that will operate as a 
stand-alone system or as an intelligent 

TE RAK 6600 Color Graph.cs Display System 

workstation in a distributed process­
ing e nvironment. Its hi g h-quality 
monitor. standard at 640 x 480 x 3, 
upgradable to 640 x 480 x 6 , offers 
up to 64 displayable colors from a dis­
play palette of 512. A compact unit. 
the system comprises four compo­
nents. The color processor contai ns a 
16-bit Intel 8086 µP, raster scanner 
and frame buffer. The 13" cathode ray 
tube (CRT) monitor features an in­
line color gun , and the keyboard is a 
128 ASCII set. with function keys. 
cursor control group and nume ric 
keypad. The heart of the system is the 
DEC LSI-II CPU memory with com­
munication and a uxili ary storage. in­
cluding 2.4 Mbytes of 8" floppy disk 
storage and four standard RS-232C 
serial ports. Terak, 13444 N . 32nd St .. 
Suite 19. Phoenix . AZ 85032. 

Write 126 

STANDALONE CAD SYSTEMS 
With Vector Refresh 

In format ion Displays. Inc. has intro­
duced a fam il y of standa lone CAD 
systems. CADalyst e mploys seven in­
depe nd e nt processing s ub- sys te ms. 
each with their own local program 
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and data storage fac iliti es. Each unit 
supports up to 16 Mbytes of addressa­
ble memory, features both vector re­
fresh and color raster displays , light 
pen o r data tablet , streaming mag 
tape drive , and Winchester tech no l­
ogy disk with fixed/removable med ia . 
Each CA D alyst syste m supports peri­
pherals such as plotters , printers. and 
t e leco mmuni cat ions e quipm e nt . 
CADalyst can be co nfigured in a net­
work that allows it to communicate 
with o ther computers and commonly 
pooled periphera ls. On-screen com­
mand men us speed task executi on o n 
the system. The floating keyboard ca n 
be positioned in e ither a flat or tilt 
set ting and features ergonomicall y de­
signed keys and functionally placed 
key pads . In stanta neous response to 
the light pen a nd data tab le t a ll ows 
the operator to interactive ly position , 
rotate , and sca le grap hic e ntities in a 
continuous stream of mot io n. faci li­
tat ing throughput and productivity. 
Price is $100.000. Information Dis­
plays, Inc., 28 Kaysa l Ct .. A rm o nk . 
NY 10504. Write 127 

ROBOT 
For Electronics Assembly 

The Mode l 605 is programm ab le 
through a PC a nd is based o n a num­
ber of industry sta ndard components. 
The Inte lledex Model 605 Robot co n­
sists of the robot a rm and end-effec­
tor, a co ntrol co mputer. a separate 

safety computer and a n opti o nal. fu ll y 
integrated vision syste m. Because vi­
sio n is integrated into both the ha rd­
ware and software of the Model 605 
the option al visio n capabi lity ca n be 
plugged into the robot. Features in-

elude software and proprietary step­
per-motor control technology. a cpu 
th at addresses one million bytes of 
syste m memory. and a des ign that 
blends into the a utoma ted environ­
ment. Price is $48.000. lntelledex, Inc., 
33840 Eastgate Circle, Corva llis. OR 
97333 . Write 130 

APPLE II SOFTWARE 

Industrial Control And Monitoring 

In thi s progra m package the Apple is 
the controlling co mputer in a network 

using Wint ek's 6801 Micro Contro l 
System. The MCS is a SBC incorpo­
rating both ana log a nd power 1/0 on 
a 4.5" x 6.5" card . The software can 
be customi zed to fit a wide variety of 
applicat io ns. Price is $ 198 . Wintek 
Corp., 1801 Lafaye tte, IN 47904. 

Write 145 

CAD WORKSTATION 
Produces Publication Quality 
Documents 

The Qubix syste m is designed as a 
CA D workstation. a nd has software 
th at merges text with grap hics and in­
teractive ly produces fully composed 
pages ready for publication. The reso­
lutio n of the monitor allows system 
use rs to see fonts on the screen in ex­
act size fro m 4.5 to 120 point in size. 
The numbe r of font styles availabl e to 
the user is unlimited . The workstation 
produces composed pages with text 
and graphi cs which are o utput on 
high a nd medi um ~esolution devices. 
Qubix, 18835 Cox Ave .. Saratoga. CA 
95070. Write 131 
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SUPERMINICOMPUTER 
SYSTEM 
With Library Of Application Software 
Packages 

Appli cations of the Editi on VII 
Workbench incl ude generalized soft ­
wa re deve lopment. offi ce automation 

in cluding wo rd and text processing, 
timesharin g, softw are configuration 
management , netwo rking. and appli­
cations deve lopment and testing. A li­
brary of applicati on softw a re pack­
ages , developed unde r Unix , is also 
ava il abl e to the user. The system in­
cl udes a p rocessor with 1/2MB of 
memory, 65 MB of disc memory, e ight 
communications li nes. a Mode l 5508 
console te rmin al, and an 8-po rt Edi­
ti on Vil Workbench license. Price is 
$49 ,950 . Perkin Elmer, 2 Cresce nt Pl. 
Oceanport , NJ 07757. Write 135 

NETWORK BUILDING BLOCKS 
Flexible Remote Access 

T he NETWAY fa mily ca n be config­
ured as a multiplexor data concent ra­
to r, protoco l co nverter, cluster co n­
tro lle r, packet processo r and noda l 
processor. It includes distributed com-· 
munications-o riented ha rdware and a 
proprie tary co mmuni cati ons operat­
in g system. Features include a com­
munications processor, loca l netwo rk 
interface. device interface processor. 
and a network interface processo r. 
The netwo rking softw are provides 
automatic alternate routing. on-line 
configuration from any workstati on 
and allows any workstati on to co m­
municate with any host on the net­
work . Price is $11 ,040. Tri-Data, 505 
E. Middlefi eld Rd ., Mountain View. 
CA 94043. Write 143 
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MINICOMPUTER SYSTEM 

For Vax- 11 Users 

U LTRAVAX systems substitu te fi rm­
ware-driven cont ro ll ers on each Uni­
bus, CMl -bus or SBl -bus fo r the 
more traditional. di screte logic-d riven 
controlle rs used in DEC's sta nda rd 
configurati ons. These µP- based con­
trollers permit integrati on of peri ­
pherals with large capaciti es. T he con­
tro llers comprise bipolar, bit-s li ce µP 
des igns in co rp o ra ted o nt o s in g le ­
board o r single-board-extended pack­
ages that fi t into availab le VAX back­
plane slots without modi fica ti ons. A ll 
basic cont rol, status and da ta tra nsfe r 
operations are implemented by mi cro­
code. U LT RAVA X co nt ro lle rs a re 
software-transparent to VAX/VMS, 
UNIX and DEC diagnosti cs. Califor­
nia Computer Group, Inc., 3303 Har­
bo r Blvd .. Costa Mesa , CA 92626. 

Wr ite 128 

%" STREAMING TAPE SYSTEM 

Extended Storage Capacity 

The Yl' streaming tape system ope r­
ates at a speed of 90 inches/sec and at 
a maximum data-transfer ra te of up 

to 72 kbytes/sec . Ca lled the Streamer 
4 10, the cartridge-based system sto res 
a minimum of 45 Mbytes of formatted 
data on a standard DC300XL cart­
ridge . 

Designed to provide backup sto r­
age fo r Win chester di sks of 30 Mbytes 
and greater capacity. the Mode l 4 10's 
s to rage ca p ac it y in creases to 60 
Mbytes when equi pped with a 600 ft. 
DC600A cartridge in pl ace of the 
standard 450ft. DC300XL. The d ri ve 's 
two-channe l bidirectiona l tape head 
with its sepa rate erase ba r reco rds 
data on e ight tracks. 

The Streamer 410 is co nt ro lled by 
two separa te µP s- one fo r the tape 
drive, the other fo r the co nt ro ller. µP 
control permits features such as an 
automatic tape reference to ensure 
cartridge inte rchange . automati c iden­
tification of ca rtridge type. and a se-

ries of automatic di agnostic tests at 
power-up and cartridge inserti on . Di­
agnostic tests include a RAM and 
ROM check, exercising of the tape 
drive, locating the edge of the tape 
and track identification. A standard 
command all ows the tape to run from 
encl-to-end to initia lize the ca rtridge. 
Price is $1,625. Qantex Div., North At­
lantic Industr ies , Inc., 60 Plant Ave. , 
Hauppauge, NY 11 788 . Write 203 

TURNKEY WORKSTATION 

For Automated Custom IC Design 

The ZyPAWS workstati on uses the 
32-bit virtual memory Prime 2250 
compute r, which supports 20 users. It 
is a front-encl workstation used fo r 
logic simulation, circuit simu lati on 
and test-program generati on and is a 
fully integrated wo rkstati on with col­
or graphics capability for perfo rmin g 
automatic ce ll place ment and routing. 
ZySP ICE is a circuit simulati on pro­
gram based on SPICE version 2.E 
and modi fied by Z y\10S to include 
enh anced small-geo metry t ra nsisto r 
mode ls. Z yPS IM is a p roprieta ry 
event-dri ven logic simu lato r. Z yT E ST 
is a suite of proprie tary Z yMOS soft ­
ware modules th at conve rts to the 
output of the Z yPSIM simulato r into 
Sentry se ries compatible automatic 

test program s. ZyPART, availa ble 
with Z yPAWS II , is a collection of 
proprietary ZyMOS programs whi ch 
automatica ll y generate a ce ll place­
ment and routin g directl y from the 
ZyPSIM network fil e . Price is $ 100 to 
$150. Zymos, 477 N. Mathild a Ave., 
Sunn yvale , CA 94088 Write 136 

IBM-COMPATIBLE COMPUTER 
SYSTEM 

Customizing Ability 

The Rayt ronics compute r system en­
ables the user to customize a system 
to indi vidual needs. Ca lled an IBM 
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PC "work-ali ke'" computer syste m , it 
is full y compa ti ble with the IBM Pe r­
sonal Co mputer. T he chass is contains 
a plug-in 8088 CPU boa rd , a 12-slo t 
bus fo r expa nsio n , a nd a hevy-duty 
SOW powe r supply. T he fro nt pa ne l 
cutout accepts two thinline, 5W' Aop­
py disk d ri ves or Wi nchesters. Whe n 
the CPU boa rd is re moved . the cabi­
ne t can be used as an expa nsio n chas­
sis. It wi ll accept a ll IBM PC-co m­
pa tib le circui t boards. T he computer 
syste m ca n be configured with both 
its manu fac turer's expa nsio n a nd in­
te rface cards and those fro m other 
t hird- party ve ndo rs. Vitek , 930-G 
Boa rdwalk Ave., San Ma rcos. CA 
92069 Wr ite 149 

COLOR GRAPHICS SYSTEM 

Interfaces with IBM, DEC, And PE 

The System 1500 provides a full range 
of interacti ve fea tures. The controlle r 
suppo rts from o ne to fo ur worksta­
ti ons. When co nfigured with a com­
munications cont ro ll e r, it can suppo rt 
up to 64 wo rksta tio ns. It is o ffe red 
with 32-bit para lle l inte rfaces fo r 
IBM , Pe rkin- E lme r, a nd Di g it a l 
Equipment Co rp . host processo rs. It 
can accomm odate graphic applica­
tions such as: CAD/CAM . Signa l 
Processing. Se ismic Interpre ta ti on , 
Co mmand and Cont ro l, Simula ti on, 
and Mapping. Price is $19,900. Spec­
tragraphics, 10260 Sorrento Valley 
Rd ., San Diego, CA 92 121. Write 209 

COMPUTER-AIDED­
ENGINEERING WORKSTATION 
For Design And Analysis 

T EG AStati on , a digita l design wo rk 
sta tio n , is intended fo r the design and 
analysis of digita l e lectro nic circuits 
and syste ms. The wo rksta tio n pro­
vides design capture. simula tio n and 

ana lysis so ftware, a ll o f which ca n be 
used at the designer 's wo rkpl ace. 
Price is $60.000. CGIS, 770 1 No rth 
Lamar Blvd ., Austin . T X 78752 

Write 208 

IMAGE DISPLAY AND 
ENHANCEMENT SYSTEM 

For High Speed Graphics 

The Mode l 280-62 Graphics Image 
Displ ay and Image E nha nce me nt Sys­
te m is a me mbe r of the newl y int ro­
duced Series 2800 fa mil y of ras ter 
sca n image processing. image di spl ay, 
and co mputer graphics periphera l 
equipment. It is a 1024 x 1024 reso­
lutio n syste m fo r the displ ay and en­
hance ment of digita l images. the gen­
eratio n of computer graphics, o r the 
merging of graphics in fo rmatio n with 
digita l images. T he system can hand le 
up to three banks of 1024 x 1024 by 
8-bit me mo ry, each ba nk with up to 
fo ur overl ays. The configu ra tio n is 
progra mm able a nd pe rmits fo ur bit 
greysca le, e ight bit greysca le, JO x 12 
pseudo-colo r o r 24 x 24 full colo r 
displ ays . Features incl ude memory 

Improve your 
timing! DIGITAL 

DESIGN ENGINEERS 
At Teledyne Electronics. you'll discover a dynamic 
engineering environment unmatched in the 
industry. We are a leading manufacturer of 
microprocessor controlled avionics and ident­
ification systems. and our explosive growth has 
created several opportunities for experienced 
Digital Design Engineers. 
To qualify. you should have background in 
Digital Design, including worst case analysis and 
TTL. Microprocessor experience and ability to 
w rite military specifications and procedures is 
also desireable. 
We offer an excellent salary and benefits 
program, a comprehensive relocation package 
and a growth positon with a winner. Please 
send your resume (with salary history) to: 

TELEDYNE ELECTRONICS 
649 Lawrence Dr., Dept. DD 

Newbury Park, CA 91320 
(805) 498-3621 • (213) 889-3590 

Write 57 on Reader Inquiry Card 
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Totally new 
polyurethane 
timing belts 
-only from 
Albany. 

With no plasticizers to break down, near-perfect 
hydrolytic stability, and the ability to withstand 
extremes in temperature , these new timing belts 
outperform every ot her belt . 

You get grea ter st ability, flexibility, repeatability, 
fewer problems, longer life. And you don't pay 
more! From now on, specify timing belts from 
Albany International. With us , timing is everything. 
Precision Com ponents Division, 150 In dustrial 
Park Road, Mid dletown, CT 06457. 

For nearest representative call TOLL FREE : 
1-800-243-8160. In CT: 1-800-842-0225. 

ALBANY 
-!HfERNATIONAL 
Precision Components 
Division 

Write 58 on Reader Inquiry Card 
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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 th is issue. Organized by 
general product area, the listings include the name of the manufactu rer, 
the page on which the product appears and a write number for additional 
information on that product Bold type ind icates advertised products. 

Page Write Page Write 
# # # # 

Page 
# 

Mini/Supermini Systems Everest Electronic Controllers/Interface 
Equipment Inc. 6 8 

Pro-Log Corp. C4 67 Methode Electronics Inc. 15 18 Boards 
DCS 102 54 Mupac 125 64 John Bell Engineering 123 
Invention Marketing 123 Pick Computing Machinery 28 25 Cosmos 77 
Sigma Sales 8,9 32 Ren co 21 22 Data Translation 46 
Cadtrak 119 129 Summagraphics 41 24 Distributed Logic Corp. 89 
California Computer Group, Teledyne Electric 113 57 MOB Systems Inc. 2 

Inc. 112 128 The Mouse House 31 27 Metacomp Inc. 11 
CGIS 113 208 Advanced Control Systems Monitek Inc. 10 
Grinnell Systems 113 210 Corp. 122 144 Greco Systems 122 
Information Displays Inc. 111 127 lntelledex, Inc. 111 130 Intel 121 
Perkin Elmer 112 135 Methode Electronics Inc. 122 137 Mostek 121 
Qubix 111 131 
Vitek 112 149 Power Supplies/UPS/Line CPU Boards Zymos 112 136 
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ADPI 103 55 Matrox 123 
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62 
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16 
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205 
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Integrated Circuits Control Data 24,25 10 
Color Graphics Terminals (µPs , A/D's, Multipliers) Flagstaff 65 41 

Genisco Technology 37 38 Florida Computer Electronic Trends 80 46 Kennedy C2 1 Graphics 17 4 Hughes Solid State 13 50 Imperial Technology 103 56 Lenco 4 6 International Microcircuits Memodyne 119 59 Lundy 7 9 Inc. 58 39 Moya 121 60 Raster Technologies 83 47 lnterdesign 62 40 Teac 124 63 Spectragraphics 113 209 Matra Design Systems 68,69 44 Pertee Peripherals Corp. 120 189 Terak 111 126 Tecmar 48 35 Quantex 112 203 
NEC Electronics 122 138 Data Terminals 
Application Software Printers/Plotters 

Sc he re rs 10 15 
Amdek 51 12 IBM 119 188 Forth Inc. 38 68 California Computer 120 157 BBN Research Systems 119 148 Megatek 

Products Inc. 84,85 48 Zenith Data Systems 120 190 Wintek 111 145 Hecon 102 53 

Test Equipment Nicolet Zeta Corp. 39 29 Busses Pore Ion 73 11 
Kaman Instrumentation 40 30 Versatec 5 7 dy-4 Systems Inc. 14 17 
Brikon 119 187 Monolithic Systems Corp. 1 2,20 
Gould Inc. 120 191 Communications Thomas Engineering 40 31 
STEP 206 Equipment 

Hardware/Backplanes, Scherers 65 42 Displays (Led, Vacuum, 
Tri-Data 112 143 Fluorescent, Etc.) 

Packaging, 
Add-In Memory Boards Audiotronics 18 34 

Electromechanical Cognex 121 61 

Components Central Data Corp. 57 37 Digital Electronic Corp. 23 23 
Data ram 45 28 Intelligent Systems 70 

Albany International 113 58 Quad ram 52,53 36 Modgraph 97 14 
Cermetek 43 26 SD Systems 93 51 Peritek 19 19 
Encoder Products Co. 125 65 Texas Instruments IEE Special Products 
Epson America Inc. C3 66 Semiconductor Group 123 207 Division 120 185 
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boards equipped with a LO-bit input 
by a 12- bit output video look up table. 
Price is $27 .000. Grinnell Systems 
Corp., 6410 Vi a Del Oro Dr., San 
Jose, CA 95119. Write 132 

CAD SYSTEM 

For Process Plants 

The Design Station I combines com­
puter graphics with local pl ant design 
intelligence. Pl ant views appear in 
color and can be interactive ly moved , 
resca led , and viewed from several di­
rections at the same time. The DSl 
offers the designer hidden line pl ant 

views in color, which can invo lve the 
routin g of 1.000,000 individual com­
po nents. The workstation also has a 
multiple viewport facility which al­
lows the user to look at several differ­
ent views of a design simultaneously. 
Price is $89,500. Cadtrak, 823 Kife r 
Rd ., Sunnyvale , CA 94086. Write 129 

DATA MANAGEMENT SYSTEM 

3-0 Graphics Capabilities 

In addition to its data manage ment , 
statistics , and modeling features, the 
RS/1 has two and three dimensional 
graphics capabilities. These graphics 
include plotting of data points, con­
trol over rotation and perspective , 
terminal and plotter independence , 
and are completely integrated with 
the rest of the system. As a resea rch 
system the RS/ l gives the user access 
to data entry and retrieval , data trans­
formation and analysis. statistical 
analysis, and curve filling. It has a list 
of RPL functions and analytic capa­
bilities . Price is $13,400-$32,500. 
BBN Research Systems, 10 Moulton 
St. , Cambridge, MA 02238. Write 148 
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LARGE-SCREEN DISPLAY 

Gas Panel Technology 

The IBM 3290 information panel uses 
a state-of-the-art Aat gas panel to dis­
play up to 9,920 characters of data on 
a distortion-free screen th at is 10. 7" 

by 13.4". The 3290 can simulta neously 
display text in various character fonts, 
line d rawin gs, charts and sketches. 
The large viewing area can be divided 
into quadrants to provide access to 
fo ur different appli cat ions or data 
bases in one or more comp uters. The 
3290 attaches to IBM System/370 , 
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30XX, and 4300 series computers , 
and to the 8100 information system , 
via a n IBM 3274 control unit. Price 
$7,100. IBM, 900 King St. , Rye Brook, 
NY 10573. Write 188 

AUTOMATIC TESTER/ 
EXERCISER 
Counts Passes And Errors 

Designated the Brikon 723S, the test­
er/exerciser is aimed at field ma in­
tenance , production-test a nd quality­
co ntrol applications. and can simulta­
neously handle up to e ight di skette 
drives . It inco rporates a ZSOµP tied 
to 4K bytes of (RAM) and 16K bytes 
of (EPROM). 

(MODEL 201 SHOWN\ 

Memodyne 
Low Power 
Recorders 

Are Still Doing 
The Damndest 

Jobs! 
On ocean buoys . . . on weather 

balloons ... on off-shore oil rigs ... 
unmanned spacecraft. Our low power 
incremental digital cassette recorders 
end up doing the damndest jobs in the 
damndest places. 

We've got thousands of them every­
where you can imagine. On the ocean 
floor. In the atmosphere . Even on ice 
floes. They're doing boring, unexciting 
jobs like measuring underwater currents, 
wind velocities, and all kinds of other 
activity. 

And they stay there unattended for 
days, weeks, even months, reliably 
acquiring data in digital form from trans­
ducers, converters, computers and all 
kinds of automated specialized devices. 
Once it's collected , you can transmit it , 
process and analyze it or store it for 
future use . 

So , if you have to measure and collect 
data in some god-forsaken place , or 
even in your lab, you will find it worth­
while to write for our literature about 
low power, high density incremental 
recorders. Also request our brochures 
on data loggers, high speed micropro­
cessor controlled recorders and thermal 
printers. By the way, our name's 
Memodyne ... just for the record! 

~memodyne 
~CORPORATION 
Subsidiary of Computer Products Inc. 

220 Reservoir Street 

Needham Hgts .. MA 02194 

Tel. (617) 444-7000 Telex 92-2537 

Write 59 on Reader Inquiry Card 
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When connected to one of the 
dri ves. the 723S will automatica ll y 
verify R/W fun ct ions using random 
wo rst-case data patte rns , depend ing 
on the recording fo(mat (FM/MFM ), 
o r using optiona l 15-byte patterns en­
tered manua ll y by the operato r. The 
tester counts passes and erro rs, and 
will di sp lay e rror in fo rm ati on such as 
date patte rn , byte num be r. error byte 
and expected byte. The 723S ca n also 
operate in a read-onl y mode usin g 
d iskettes p reviously recorded with 
wo rst-case patterns. Price is $4195. 
Brikon , Inc., 2298 1 Alca lde Dr. , La­
gun a Hill s, CA 92653 . Write 187 

LOGIC ANALYZER 

Built-In Data Reduction 

Gould Biomatio n's Kl 05- D is an up­
to-72-input logic analyzer intended 
for d igita l system design and deve lop-

ment , including softwa re analysis, 
hardwa re ana lysis and ha rd wa re and 
software integration. Slo ts in the ana­
lyzer's chassis accommodate boards to 
expand o r reco nfig ure its capa bilities. 
Menu-d riven scree ns enable the use r 
to eas il y set up the logic analyze r. Sys­
tem acti vity ca n be sampled synchro­
nously by usi ng e ight extern al clock 
inputs th at ca n be combined into fo ur 
Boolean expressions. The Kl05- D 
also incl udes optio nal di sassemblers 
fo r the 68000, 8086, 8088, ZSO , 8085 
and 8080 µP s. The sto rage system 
provides add itional memory th ro ugh 
two fo rmatted 328 Kbyte. 5 1/-1" fl oppy 
di sk dri ves. The Sto rage System can 
sto re up to 70 setup and measurement 
da ta fi les for more th an one use r or 
fo r later reuse or refe rence. Price is 
$8 ,995. Gould Inc., 4600 Old Ironsides 
Dr.. Santa C la ra , CA . Write 191 

DESKTOP TERMINAL 

High Pixel Resolution 

The Whizza rd 1645 is a monochro me 
enginee ring desktop termin a l th at 
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provides high resolution interacti ve 
graphics co ncurrent with alphanumer­
ic capability. Digital VT- I 00/52 co m­
patibility allows users to pe rfo rm a 
full range of graphic desi'gn fun ctions 
as we ll as softwa re deve lopment , doc­
umentation and repo rt generation. 
The 1645 is the black and white ve r­
sion of the l650 color te rmin al, and it 
features higher pixel reso lution- l280 
x 98G-and is we ll -suited fo r intri­
ca te des ign a pp li ca ti o ns. Megatek 
Corp., 3187C A irway Ave., Costa 
Mesa. CA 92626. Write 157 

INTERACTIVE TOUCH DISPLAY 

Evaluation Kits 

The 256 and 480-character mode ls are 
featured with options and accessories 
fo r the needs of the evaluating engi­
neer. PEP utilizes DC plasma tech­
nology with an in visible optoe lec­
tr o nic s wit c h m a tri x sys t e m . 

MODEL 256 

MODEL 480 

sequenti a l or random data loading, 
and both on-board refresh and cha r­
ac te r ge ne ra tin g me mo ri es . Each 
model is ava il able with a cho ice of 
fo ur interfaces (parallel, se ria l RS232. 
diffe renti al TTL or 20mA loop) . The 
256-PEP measures l l.S"W x 6.64" H 
x 3.5"D and the 480 measures 
10.2"W x 7"H x 3.75"D. IEE Special 
Products Division, 7740 Lemona Ave . . 
Yan "luys, CA 9 1405. Write 185 

112'' STREAMING TAPE DRIVE 

Extended Gap 

The Vindicato r '12'' strea ming tape 
dri ve has auto-loading, drawer mo unt 
transport and is engineered with ex­
tended gap start/stop perfo rm ance . Its 
extended gap fea ture is front pane l 
se lectable, and all ows for the optimi -

zation of throughput and capacity. 
The gap is se lectab le from 0.6" to 10". 
Designed for trad itiona l and backup 
applications, the Vindicator p rovides 
either 46 o r 92 Mbyte un fo rm atted ca­
pacity. O ther front pane l se lectable 
feat ures are auto-power resta rt and 
load on-line commands which bring 
the dri ve back to ready state after a 
power fa ilure without operator inter­
venti on . Price is $2,825. Pertec Peri­
pherals Corp., 3 151 Airway Ave. , 
Costa Mesa, CA 92626. Write 189 

COMPUTER TERMINAL 

Menu Driven Configurations 

The Z-29 termin al fea tures on-screen, 
menu-driven configurati ons fo r user­
defin ed parameter settings to meet 
desired specifica tions such as even/ 
odd parity, baud rates , and even 
handshaking. The Z-29 is compatible 
with ANSI pro tocol units and the 
DEC-YT 52. In addition , it can emu­
late the majo rity of DEC-YT 100 
fun ctions (in the SO-cha racter mode) , 
Lea r Siegle r A DM-3A and the Haze l­
tine 1500. The keyboa rd has 77 type­
writer-style keys (including nine spe­
cial fun ction keys) and a sepa rate 14-

key num e ri c keypad t o s im plify 
mathematical data ent ry. O n-screen 
editing incl udes character o r line in­
sertion and delet ion , erase fun ctions. 
tab sets and protected fie lds. Price is 
$849. Zenith Data System, 1000 Mil­
wa uk ee Ave., G lenview IL 60025. 

Write 190 
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CLUSTER CONTROLLER 
For Dealers and OEM's 

The Z-SO based cluste r co ntroll er with 
16K to 64K of dynamicall y a llocated 
RAM , is capable of handling a vari­
ety of interfaces and protoco l transla­
tion duties . T he Diplomat is a multi­
channe l inte rface switch box that 
allows a cluster o f up to fo ur devices 
of different protoco ls o r interfaces to 
be linked together for interco mmuni­
cation and co-sha ring of printers. Any 
configuration can be accommodated , 
whether it be multiple µ Cs and mo­
dems with one printer, o r one micro 
and a vari ety of peripherals. In addi­
tion , the Diplomat contains an inter­
nal printer driver, capable of driving a 
Qume o r Diablo-style printer directl y. 
Price is $595.-$S95. Intel, 7SO Charcot 
Ave., San Jose , CA 95 13 1. 

Write 205 

8- AND 16-BIT CP/M BOARD 
For POP-11 and VAX 

The UCP-J J is a boa rd th at all ows 
D EC PDP-11 and VAX compute rs to 
run CP/M programs. The UC P-11 
plugs into the back of a VAX o r PDP-
11 compute r and transforms users' 
termin als into CP/M workstations ca-

pable of interacting with the DEC 
computer 's pe ripherals. The UCP-11 
acts as a co-processor, operating in 
paralle l with the DEC processo r with­
out degrading the la tte r 's perfor­
mance . The PCP-11 o r VAX is called 
upon only to perform CP/M request­
ed 1/0 activities. The UCP-J I can be 
activated from any terminal already 
attached to a DEC mini netwo rk . It is 
available under RT, TSX-Plus and 
RSXll M-Plus. Alloy Computer Prod­
ucts, 12 Mercer Rd . , Natick , MA 
01760. Write 192 
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68000 BASED S-100 
PROCESSOR BOARD 

With FORTH Based Monitor 

The M C6S OOO L - bas ed pro cesso r 
board runs at 12MHz but 16, 12MHz 

also available. It can address 16 
Mbytes of RA M. ft features 3 16- bit 
interval timers that can be used as 
watch-dog o r tas k switching timers in 
a multitasking environment. It can ac­
commodate SK of ROM and is sup­
plied with a powerful FORTH based 
monito r called bug-FORTH . The on­
board language is suitable fo r many 
applications and all ows the user to 
write ROMable code. Features in­
clude an S MHz MC68000L , 16 bit 
data transfers, and S vectored inter­
rupt lines. It supports the standard 
246 l/O mapped po rts plus an ex­
tended 64K of f/O mapped po rt capa­
bi lity. An extended vecto red ID inter­
rupt capability is also available as a 
jumper option. Price is $695 in single 
un its, $349 in O EM quantities. Inner 
Access Corp., 517-K Marine View, 
Be lmont , CA 94002. Write 195 

VIDEO TERMINAL BOARD 
µ P Based 

The Mostek C RT-SOE video terminal 
boa rd is a µP-based video termin al 
controller system which emulates the 
DEC VTJOO video termin a l. The 
Mostek CRT-SOE card fea tures a 
printer channe l, p ro tected fi e lds , sev­
en separate E uropean character sets 
plus a built-in ASC ll character set , 16 
user-defined characters and a 120 x 
132 -point g raphi cs s t a nd a rd . The 
board a lso supports both the RSl 70 
composite video and discre te video/ 
sync form ats. The CRT-SOE board 
also includes fea tures such as a pro­
grammable-font PROM for up to 768 
cha racters , key boa rd-programma ble 
user options sto red in EAROM , and 
five programmable attributes on a 
per-character basis. Price is $456. 
Mostek, 1215 W. Crosby Rd ., Ca rro ll ­
ton, TX 75006. Write 139 

M ICRO D RIVE 

DCIOO CARTRIDGE DRIVE 
H AS SMART 1/ 0 
Mi croDrive/ OEM now feat ures a micro pro­
cessor based 1/0 . Th is u n it perform s all con­
tro l a n d fo rm a 11ing for qui ck system ' 
integra tion . A high leve l command se t (22 com­
ma nds ) a llows full perip hera l status fo r 1he 
model 1251/ 0 . Serial and para llel options are 
ava il able p ri ced as low as $400 in OEM qi) . 

MOY A COR PORATION 
9001 O so, Unit B 

Cha tsworth , Ca. 913 11 
T el: (2 13) 700-1200 

Write 60 on Reader Inquiry Card 

If so, discuss your 
systems needs, 
free of charge, 
with an expert 

vision engineer. 

Call us 
(6 17 ) 254-123 1 

COGNEX 

COGNEX CORP. 
1505 Commonwealth Ave. 
Boston, MA 02135 

Write 61 on Reader Inquiry Card 
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VME 68000-BASED SBC 
No Wait-State 12 MHz Operation 

The IV-1600 is a SBC suitable for ap­
plicati ons such as industri a l robotics. 
da ta processing , and high resolution 
graphics. The syste m fea tures du al 
po rt RAM , which a llows access to 
o ther C PUs and DM co ntro ll e rs. EE­
PROMS in its memo ry sockets make 
chip remova l and syste m shut down 
unnecessary. Price is $2995.- $8995. 
Ironies Inc., 11 7 Easte rn He ights Dr. . 
Ithaca, NY 14850. Write 199 

ONE MBIT CMOS ROM 
For Speech Synthesis 

Applicati o ns fo r the CMOS ROM 
ra nge from speech sy nthesis products 
to language process ing devices a nd 
hand-held translators. The one M-bit 
ROM is o rgani zed 128 K-words by 8-
bits and uses two -micron techno logy. 
Opera ting o n a single fi ve-vo lt power 
suppl y with a ± I 0 pe rce nt supply tol­
erance . it has a maximum access time 
of three µ secs . Power dissipatio n is 60 
milliwatts. It draws 12 mAs max imum 
power when active, and JO µA in 
standby mode. The C MOS ROM is 
ava ilable in a 52-pin ftat pack 
(D73 JOOOG ) a nd a 40-pin DIP pac k­
age ( D73 1000C). The 52-pin package. 
for high-de nsity applica ti o ns, inter­
faces directly with industry sta nda rd 
CMOS 8-bit µPs. Price is $70. NEC 
Electronics U.S.A. Inc., 550 E . Middle­
fi e ld Rd . . Mo unta in Vi ew. CA 94043. 

Write 138 

FLOPPY DISK INTERFACE 
Duplicates DEC TU-58 Cassette 
Drive 

The Z 2800 is a singl e ca rd fl oppy di sk 
interface featuring a Z80A processo r 
with 2K RA M and 4K ROM . a fl o ppy 
disk port and a RS-232C po rt. It is 
supplied with firmwa re to duplicate 
the D EC T U-58 Cassette Dri ve pro­
tocol and a jumpe r se lectable execu-
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ti ve program to enable users to deve l­
op their own custo me r interface. It is 
designed to provide sto rage in appli­
ca ti ons including: p rogram storage fo r 
nume ri c controls. robotics and p ro­
cess controls, da ta logging, remo te 
processing. and d ata entry. The Z 2800 
me mo ry is expandable to a to ta l of 
40K RAM/ROM and a second RS-
232C port is available . Baud ra tes and 
stop bits for the RS-232C port a re se ­
lectab le. The di sk po rt ca n accomm o­
date single o r do uble sided . single o r 
do uble density floppy di sks from Shu­
ga rt and other ma nu fa cturers. I BM 
3740 and IBM 40 fo rmats are sta n­
dard. Price is $195.00. Greco Sys­
tems, 10020 Prospect Ave. . Suite 
Al 5. Santee , CA 9207 1 Write 140 

STEPPING MOTOR DRIVES 
PACKAGE 
Eight Axis 

Step-Pak, Mode l MDU-8 can drive 
e ight stepping moto rs, currents up to 
six Amp pe r moto r phase. and occu­
pies onl y 10.5" o f sta nda rd 19" rack 
space . Bi -leve l driver design o ffe rs 
hi g h pe r fo rm a nc e a nd e ffi c ie nc y. 
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Eight connecto rs on the back pane l 
provide moto r connecti ons and limit 
inputs. The o the r features are : fo rced 
air cooling. internal logic powe r sup­
p 1 y. e ight m o t o r c urr e nt c ut -o ff 
switches , a nd three power sta tu s 
LE Ds. MD U-8 requires step a nd di ­
recti o n input signals fo r each cha nne l 
and du al moto r powe r suppl y JO 
YDC and 36 VD C. C urrent require­
ments depend on the asso rtme nt o f 
moto rs being used . Pri ce is $3.600 . 
Advanced Control Systems Corp., 2-l 
Teed Dr. . Rando lph , MA 02368 . 

Write 144 

WRAPPABLE LOGIC BOARD 
JEDEC Type " A" Chip Carrier 
Socket. 

The new seri es 2200 wrappab le logic 
boa rd is specifica ll y designed fo r the 
Inte l Multibus and features a uni ve r­
sa l layout fo r .300" . .400" .. 600" and 

. 900" spaced devices . plus a 68 pin 
J ED EC type '· A" lead less chip ca rrie r 
socket with wrappable pin -o ut . The 
series 2200 boa rd has an IC fie ld of 28 
columns of 53 pins. Board capacity is 
fo rty-e ight 16 pin !C's, plus 4 co lumns 
of .600" spaced dev ices (or 36 addi ­
tional 16 pin !C's). A dditi ona l 1/0 in­
cl udes three 50 pin wrappable headers 
fo r fe ma le ribbo n ca ble co nn ecto rs in­
cl uding 25 grounded co ntacts for 
twisted pai r te rmina tions. Additi o nal 
features a re a co mm o n ground pl ane 
o n both sides in socket a rea, a lte rnate 
ground te rmin a ls fo r twisted-pair te r­
minatio ns a nd ho llow te rmin als for 
inter-device connections. T he re a re 
loca ti o ns fo r 12 p la ne -co mmitt e d 
e lectrol yti c capacito rs. Methode Elec­
tron ics, Inc .. 7447 W. Wil so n Ave . . 
Chicago. IL 60656 . Write 137 

5 OUTPUT SWITCHING POWER 
SUPPLY 

5 DC Output Voltages 

The mode l M7935 is a 240W powe r 
supply with 5 DC o utput vo ltages. 
Th e o utput , 5 YD C a t 15 A ; 
+ 12YDC a t 4A ; + 15VDC at 2A ; 
- 15YDC at 2A a nd + 28VDC at 2A 
are deve loped using CEAG 's modular 
constructio n syste m. 

The input vo ltage is I 15YAC at 
400Hz. The opera ting tempe ra tures 
are - 40°C to + 85°C: maximum cold 
plate te mp of + 75°C using co nduc­
ti on coo lin g. The size is J0 .00" x 8" 
x 2 v~" high a nd we ight is 9 pounds. 
Its packaging de nsity is 5 W/in ·1 and it 
is 75 % effi cient. 

Model M7935 uses as its ma in rail 
the SY o utp ut , a nd the auxili a ry o ut­
puts achieve high efficiency and syn­
chroniza ti o n to the main ra il th rough 
the use of a magne ti c a mplifi e r post 
regula ted modul e. There a re no high 
power switching o r linea r pass tra nsis­
tors used . T he unit is ma nu fac tured 
to M1L-T-28800B a nd MIL-STD-454. 
CEAG Electric Corp., 1324 Mo tor 
Pkwy. Hauppa uge. N Y 11 788. 

Write 210 
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BIT-SLICE/MICROCODE 
DEVELOPMENT STATION 

Emulates High-Speed Memory 

The STE P- 7/FITS Firmwa re Integra­
tion and Test Sta ti o n , an enginee ring 
design too l, suppo rts a ll mi cropro­
gra mmed des igns-bit- s li ces , hi g h 
speed co ntrollers and digita l signa l 

7 
' 8!~~ -------

processing circuits. In additi o n. any 
high-performance µP designs get real­
time suppo rt (to 36nsec access times ) 
from the me mo ry a nd ROM e mul a­
ti on capabilities of the STE P FITS . 
The STEP-~ e mul ates high-speed 
me mory, controls the ta rget syste m 
clock a nd ana lyzes the logic sta te of 
the target. The sta tio n is a single unit 
suppo rted by a full sized C RT te rmi ­
na l and includes 6 slots (e xpandable 
to 10) fo r me mory e mul ati o n and log­
ic sta te a na lyzer boards. Two fl oppy 
disk dri ves a nd the C P/M opera ting 
syste m p rovide the instrument with 
over 1.5 Mbytes o f sto rage fo r code 
fil es, co mmand fi les, machin e state 
definiti ons and an o n-lin e co mm a nd 
summ ary. Price is $8,500. to $60 ,000 . 
STEP, 757 N. Pas tori a Ave., PO Box 
611 66, Sunnyva le, CA 94086. 

Write 206 

HIGH-SPEED DRAM MODULE 
For Multibus Systems 

A high-density, Multibus-co mpati ble 
DRAM module with 197 nsec access 
times and 303-nsec cycle times is of­
fered with up to 512K bytes of o n­
boa rd RAM , and p rov ides cost-effec­
tive, re liable me mory expa nsio n fo r 
all Inte l iSBC80 and iSBC86 systems . 
Mo reove r, it is designed to a llow even 
denser o n-board memo ry-it can be 
upgraded to 2 Mbytes using co mpati ­
bl e 256K DRAM chips, whe n these 
beco me ava ilable. The TMM40020 
operates in an address space o f up to 
16MB a nd suppo rts wo rd tra nsfers, as 
we ll as high. swap, a nd low-byte 
transfe rs. The lower and upper me m­
ory addresses are independently se-
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lectable in 4K-byte secti o ns. It fea­
tures a control-sta tus registe r with 
se lectable l/O address. Other fea tures 
include LE Ds which indi cate an e rror, 
as well as the ba nk of the fa iling 
DRAM chip . The module a lso pe r­
mits the use of a battery backup and 
ROM overlay. Price is $925-$1795. 
Texas Instruments Semiconductor 
Group, Literature Respo nse Ct r. (SC-
404) P.O . Box 401560, Dall as, TX 
75240. Write 207 

VIDEO DIGITIZER BOARDS 
Includes Hardware Vector Generator 

The VAF-512 and QVAF-5 12 ca rds 
a re designed to wo rk with the ex isting 
Matrox RG B-G RAPH and QRGB­
G RAPH frame buffers to provide a 
compl ete Multi bus o r Q-b us 5 12 x 
51 2 x 8 b it imaging syste m . T he 
VAF-512 board provides two features 

ove r the video 1/0 co nve rsio n. A high 
speed (800 sec pixe l) ha rdwa re vecto r 
generator is provided for d rawing 
graphics in the frame bu ffe r me mo ry. 
The VAF-5 12 conta ins a n on-boa rd 
lOMHz AID fl ash conve rter fo r 
"grabbing" entire fi e lds of video da ta 
with a spati al resolutio n of 5 12 x 5 12 
dots . A co nt rast cont ro l circuit a ll ows 
the use r to foc us the digiti zin g ra nge 
of the AID converter to th at part o f 
the vde signal which co ntains most of 
the useful in fo rm ati o n. T he VAF-5 12 
also contains an o n-boa rd ha rdware 
vector ge nerato r. Price is $2 150 . Ma­
trox , 5800 A ndover Ave., T. M. R . . 
Que., H4T 1 H4, Canada. Write 142 

S-100 SLAVE 
Available In Four Versions 

The C PS-MX fea tures me mory tra ns­
fer ra tes of 517 Kbytes/sec, OMA, 
memory mapping and host to slave 
requests via interrupt contro l. Full y 
co mp a ti b le with Turb o -D OS. th e 
slaves a re available in fo ur vers io ns. 
synchrono us o r asynchro nous se ri a l 

po rt, 4MH z o r 6M Hz. T he C PS- MX 
also a ll ows the bus master to utilize 
slave me mo ry at the use r 's disc re ti on. 
part , 4MH z or 6MH z. T he C PS-MX 
also a ll ows the bus mas te r to utilize 
slave me mory at the user 's d iscretio n. 
The slave then acts as a 65 K RAM 
card . The C PS-MX integrates with In ­
terco ntinental's line of S-100 p roducts: 
C PZ-48000S BC with 64K o n boa rd 
RAM , 4 I/0 chann e ls, me mo ry ma n­
agement; o n boa rd fl oppy co ntro lle r. 
OM A and vecto red pri o rity inter­
rupts; a nd 256K ba nk se lectable o r 
contiguo us me mo ry. A compl e te line 
of perso nality boards a llows inte rface 
to a wide body of periphera ls. Price is 
$475 .00. Intercontinental Micro Sys­
tems, 1733 S. Douglass Rd . . An a­
heim , CA 92806. Write 194 

RANDOM ACCESS MEMORY 
Buffer Storage Applications 

T he I 024-bit Rando m Access Me m­
o ry is o rga ni zed as 1024 words by l 
bit. Ca lled the MCM1 04 15/10415A, it 
is designed with a sepa rate data in 
line, a no n-in ve rtin g data o utput and 
an ac ti ve- low chip se lect. Motorola, 
P. O. Box 209 12, Ph oen ix, A Z 
85036. Write 197 

VIDEO TERMINAL BOARD 
This board uses a 6502 Microprocessor and a 6545-1 CRT 
controller. It displays 80 columns by 25 lines of UPPER and 
lower case characters . Data 1s transferred by RS232 at rates 
of 110 baud to 9600 baud . Asssembled and tested #82-
018A $199 .95 We have a complete line of Industrial Control 
Products . DEM Pricing Available . 

JOHN BELL ENGINEERING , INC . 
101 4 Center St. , San Carlos, CA 94070 

(415) 592-8411 

Write 62 on Reade r Inquiry Card 
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aLF 
IGH 

51Ji" 
Floppy Disk Drives 

TE J\ i( FD-SS 
M Series 

AT 15/a'' HIGH, TEAC FD-55 SERIES 51/4'' FLOPPY DISK 
drives use half the space and run cool at half the 
power of conventional drives. High-reliability, low­
noise brushless DC motors provide an MTBF of over 
10,000 hours, backed by a one-year parts and labor 
warranty. 

FD-SSA 
• 48tpi 
• 40 track 
• 2SOKB 
• single side 

FD-SSB 
• 48tpi 
• 40 track 
• SOOKB 
•double side 

FD-SSE 
• 96tpi 
• 80 track 
• SOOKB 
•single side 

FD-SSF 
• 96tpi 
• 80 track 
•1MB 
•double side 

Power Requirements: 
DC +12V ± 5% 0.3A typical, 0.7A max. 
DC + 5V ± 5% 0.5A typical, 0.7 A max. 

Phone, write or wire TEAC Corporation of America for 
complete technical data, price and delivery. 

TEAC Corporation of America 
Industrial Products Division 
7733 Telegraph Road 
Montebello, CA 90640 
213/726-0303 

© 1982 TEAC Corp. 
MP82501M 

Write 63 on Reader Inquiry Card 
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Network, Defined. 
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Response System Brochure. The pa m­
phlet desc ribes RESPONSE. an informa­
tion process ing syste m wh ich provides 
data entry, word process ing, data base 
management , and distributed data process­
ing at re mote sites. T he sys te m allows net­
work commun ication to conti nue when the 
host C PU is down and is des igned for busi­
ness applica tio ns. A ll periphe ra ls a nd ter­
minals appear as loca ll y attached devices 
to any processor in the network . 
Paradyne Write 263 

Computer Supplies. The 4-page bro­
chure describes re tail mercha nd ise r dis­
plays and start er packs of computer sup­
plies. T he merchandise rs requ ire no co m­
puter experti se by the sales personne l. A ll 
di splays include res tocking inform atio n. 
National Systems Corp. Write 262 

DC Power Supplies. Diffe rent types of 
HP-IB ( IEE E-488) powe r supp li es are 
highlighted in the brochure which fea tures 
products fo r the automatic test-system de­
signer. It is a guide for se lect ing HP-IB 
power supp lies, which a re organized in to 
three major ca tegories; genera l-purpose , 
precision , and bipolar-syste m supp lies. 
Hewlett Packard Write 255 

New Power Conditioners Catalog. The 
ca talog fea tures powe r conditioners in­
tended to guard vo ltage-sensitive equ ip­
me nt. in cludin g micro /mini co mpute rs. 
POS and data termin als. process control 
syste ms and mainframe compute rs. Volt­
age transformers offer voltage regulatio n 
and two types o f Solatron/Acuvolt Line 
Conditio ners are also described . 
Sola Electric Write 257 

Telephone Network Brochure. T he pam­
phlet de tails de-regulation in the te lecom­
mun ica tions industry which now pe rmits 
entre pre ne urs. inte rco nn ect co mpa ni es. 
the hote l ind ustry, and o thers to profitably 
re-se ll the se rvices of common ca rrie rs. 
sa tel lite ne two rks. AT&T. a nd o thers. The 
publica tion highlights fea tures o f ta ndem 
switching syste ms, a uto matic route se lec­
tion and station message accounti ng. 
Harris Corp. Write 260 

Computer Accessory Catalog . T he 
produ ct/ma nufac ture r ca ta log co nt a in s 
prod ucts, price reducti ons. a nd edito ri als 
o n compute r products and maintenance . 
Fea tured are two securi ty devices; lnmac's 
new Stat·ion II fo r Apple II compute rs. 
and a locking di skette fil e fo r fl oppies as 
we ll as business accounti ng fo rms in con­
tinuo us feed mini-packs. 
lnmac Write 259 
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New Literature 

IC Packaging Systems Catalog . A 28 
page cata log detai ling Multibus compat ible 
IC packaging sys tems includes 11 card rack 
sizes for packaging up to 26 boards. a nd 
sideplate kits for mounting racks into cabi­
nets. ~f,.::Y Multibus backpla ne features are 
GND!Wr>/GND bus lines a nd resisto rs of 
equal va lue a t both ends of the busses. 
Data shee ts contain informatio n on acces­
sory items . 
Mupac Write 266 

µ, P-Based Programmable Controllers. 
The brochure gives benefits , app lication 
informatio n and specifications fo r three 
EPTAK PCs. the EPTAK 2 IO. 220 and 
240. T here is a portab le progra mme r com­
mo n to a ll three models that reta ins pro­
grams for 10 yea rs without an exte rn al 
power source·, has 110 tracks , 110 mod ules 
and a DAD/M. 
Eagle Signal Controls Write 254 

Euro-Connector Catalog. Me thode Elec­
tronics, Inc., describes the firm's line of 
Din-4161 2 Euro-connectors in a 12-page 
cata log. D IN-4 16 12 types R , B . C , D , F, 
G , and H o n . 100" (2.54 mm) centers with 
2, 3, and 4 row pin and socket co nfigura­
tions are presented with specifica tions. di­
mensional dri!wings and application data. 
Featured in the ca ta log is the new type ··R 
(inverted)" vers ion for backplanes a nd 
pressfit applica tio ns. 
Methode Electronics Inc. Write 253 

Laboratory Tape System. Ho neywe ll 
Test Instruments high density digita l labo­
ratory tape syste m. HD-96, is detailed in a 
brochure containing diagrams of its cap­
stan drive and illustratio ns of compo nents. 
A lso covered a re the panel and transport 
cont ro ls and indicato rs. record/reprod uce 
heads. reproduce amplifier/bit synchro niz­
er, and bala nced tensio n transport . 
Honeywell Write 252 

Digital Storage Bulletin . The subj ect of 
this eight-page bu llet in from Gou ld Inc. is 
a d ual-trace digital storage osc illoscope . 
Features include 25 % pre-trigger viewing , 
spli t-trace faci lity, max imum sensitivity of 
100 uV/cm, and high vertica l and ho ri zon­
tal reso lu tion via a IO-bit x 4 K sto re. The 
scope is capable of se lecting stored wave­
form portio ns and expanding the m to X IO 
vertica lly and X50 horizonta lly. 
Gould Inc. Write 251 

Communications Systems Brochure. 
The RCS- IO Nurse Call Communica tio ns 
System is expla ined in a 6-page brochure 
from Bunting. T he RCS- IO addresses. 
scans, receives. stores. disp lays and trans­
mits information throughout the hospita l. 
Included are automatic staff locators 
which emi t a n in aud ible high frequency 
signal that a llows the centra l conso le oper­
ato r to sca n and locate the entire nursing 
staff. 
Bunting Inc. Write 250 
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MULTIBUS 
EVERYTillNGYOUNEEDFORMULTIBUSCOMPATIBLE 

PACKAGING IN ONE RELIABLE PRODUCT FAMILY 
Mupac's family d Multibus compatible card racks offers you the most 6exible, compact and reliable Multibus 
packaging system available today. Card racks and expanders prov1de 19 different configurations for 2 to 26 
active boords. Other parts of the system include wire wrap panels for prototyping and interface applications plus 
VO panels for bus extensk:>n. 

\.'k'D be happy to send you complete details along wi!.h our latest catalog. Please write or call toil free 
800-225-0398. (In Massachusetts 588-6110.) TWX (710) 345 8458. Mupa<: Corporation. JO Mupa<: Drive, 
Brockton, Massachusetts 02401. 

A SYSTEMS APPROACH TO PACKAGING YOUR SYSTEMS 
Mupac Corporation, 10 Mupac Drive. Brockton. Massachusetts 02401 

Write 64 on Reader Inquiry Card 

THE OEM 
SHAFT ENCODER 

Standard 

With Over 12 Years 
Of Manufacturing Excellence 

• Special 1 day delivery available 

• Standard , heavy duty and 
explosion-proof housings 

• 1 to 2,540 pulses per shaft 
revolution 

• Costs less than any 
comparable line 

• Over 25 models 

(208) 263-8541 
wmTEORPHONEFOROURFREE 

COMPLETE SPECIF/CATION 
CATALOG 

- PRODUCTS CO 
16018 Dover Road• Sandpoint, ID 83864 

TWX 510-776-1595 

Write 65 on Reader Inquiry Card 
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New Literature 

CON<IP'f AYT Display lennl..,I DEC Terminal Brochure. The pamphlet 
prov ides specifica tions o n the A NSI-con­
fo rming terminal and uses full-colo r prod­
uct photography a nd sche mati c a rt. It de­
sc ri bes fea tures of the AVT Termin al 
which include fo ur pages of me mory stan­
dard. 43 programmable functio ns. swi tcha­
ble 80/132-column fo rm al: windowing. and 
mul tiple computer capab ilities. 
Human Designed Systems Wr ite 273 

Engineering Manual and Purchasing 
Guide. A llied Electro nics' editio n is a 
guide fo r anyone who uses o r specifies 
elect ronic parts. It s 320 pages include 
"best values" throughout the book on lines 
of components. It contains illustratio ns. di ­
mensions. technical da ta and specifica­
tio ns. desc riptio ns and prices (as we ll as 
bulk pricing fo r large-quantity buyers). 
All ied Electronics Write 272 

Computer Graphics Pamphlet. The bro­
chure describes computer graphics services 
in the mechanical design fie ld . Listed are 
applications such as machine des ign and 
numeri ca l contro l, product design . H YAC 
systems, instrumentatio n , and pl ant lay­
out. Included are examples of experi ences 
in software deve lopment . Additio nal ex­
amples include 2-D to 3-D conversio ns 
and genera tion of part s li sts and bills of 
materi als fro m drawings. 
Minigraph, Inc. Write 271 

Advertiser Index 
Analog & Digital Peripherals. 103 G enisco .. .. . ... . ...... . .... 37 
A lbany Internatio nal ........ 11 3 
Amde k ....... . ......... . ... 51 Hecon ........ . ..... . ..... . 102 

ATE East ............. . ..... 78 H ughes ................. . ... 13 

A udio tro nics ................ 18 
Imperia l Techno logy ... . .... 103 

Jo hn Be ll E ngineering .. . .... 123 Inte lligent Syste ms ........ . .. 70 

CalComp ................ 84,85 
Cent ra l Data . ..... . ......... 57 
Cermete k . . . . ..... . ......... 43 

I nterdesign ... . . . ............ 62 
Internatio na l Microci rcuits . . .. 58 
Inventio n Marketing .. ... ... 123 

Cognex ............... . .... 12 1 Kama n Instrumenta tion .... . .. 40 
Cont ro l Data ... . .. ....... 24.25 Kennedy .......... . . . ...... C2 
Cosmos Systems ............ . 77 

Dataram ............... . .... 45 
Data Tra nsla tio n ..... . ....... 46 

Lenco ... . .... .. ............. 4 
Lundy ..... . ............ . .... 7 

Digital Electronics ...... . .... 23 Marinco ......... . .......... 98 
Distributed Logic . . .......... 89 
Distributed Computer Systems I 02 
DY4 ....................... 14 

Matra Des ign Syste ms . .... 68.69 
MOB Syste ms ................ 2 
Memodyne ...... . .... . ..... 11 9 

Elect ro nic Trend Publica tio ns . 80 
Encoder Products ........... 125 
Epson . . ............. . .. .. . C3 
Everest E lect ro nic Eq uipment .. 6 

Metacomp .... . ..... . ..... . . 11 
Methode Electronics . . ....... 15 
Modgraph . . . . .... . .. . ..... . 97 
Monite k ................ . .. . IO 
Mono lithic Syste ms ........... I 

Flagstaff Engin eering ..... . .. . 65 Mouse Ho use .......... . .... 3 1 
Flo rida Computer Graphics ... 17 Moya . ........ . ..... . ..... 12 1 
Fo rth .... . . . ................ 38 Mupac ............ .. ...... 125 

126 

Short Form Catalog. The 12-pagc ill us­
tra ted ca talog covers MICOM 's da ta com­
munica tio ns equipme nt. The booklet in­
cludes brief desc riptio ns of most product 
lines-data concent ra tors. data PA BXs. 
local ne tworking equipment. mode ms. 
multiplexors. and local datase ts. as well as 
complete U. S. pricing fo r a ll current ly­
ava ilable products. 
MICOM Systems, Inc. Write 258 

IC Publications. Four publica tio ns a re 
ava ilab le to assist the design engineer in 
developing ga te array and semi -custom ' 
ISO-CMOS or silicon-on-sapphire LSI cir­
cuits. T he literatu re presents an a nalysis 
and descript ion of the va rio us ro utes ava il­
ab le to the designer. If des ired, CTI will 
des ign. verify. fa brica te . test and de live r a 
packaged IC to MIL-STD-8838 . T he cus­
tomer can supply "black box'' require­
ments or his own crea ted logic. 
Circuit Tech. Inc. Write 265 

1983 Product Selection Guide. The 
ca talog includes basic specifications and 
perfo rmance data fo r standard PMI prod­
ucts. The reference guide conta ins in fo r­
ma ti o n abo ut the fo ll o win g p ro du c t 
groups: opera tio nal amplifiers, voltage 
comparato rs and PC M repeater amplifiers . 
Additio nall y, se lection charts show the ma­
trices of primary characteristics of oper­
atio nal amplifiers and digital-to-analog 
converters. 
Precision Monolithics Write 264 

Nico le t Z eta ................ 39 

Perite k ... . .. . ... . . .. .. . ... . 19 
Pick Computing Machine ry ... 28 
Po relo n ............. . .. . .... 73 
Pro-Log ........ . ........... C4 

Quadram ... . ..... . . . ... . 52 ,53 

Raster Technologies .. . ... . ... 83 
Reference Magazine .. ... ..... 20 
Renco ..... . ................ 2 1 

Scherer's Mini Computer 
Ma rt ................ . . . . 10.65 
S. D . Syste ms .......... . ..... 93 
Sigma Sales . ... .. .......... 8 .9 
Summagra phics .... . ..... . ... 41 

Teac ............ . ........ 124 
Tecma r ..... . ....... . . . .... . 48 
Teledyne Elect ro nics ........ 11 3 
Tho mas E ngineering . . . . .... . 40 

Uni versa l Semico nducto r ... . . 67 

Versa tec . . . .... .. ... . ... .. ... 5 
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OW A 150-NS 16K CMOS STATIC 
RAM IN 3 POPULAR PIN-OUTS 

Part No. stan~~~en~~:':..~ion ;~1~.!'~~ Get the best of both worlds - CMOS 
SRM201Bc1s 1sons so"A 35mA sv power at near NMOS speeds. And get the 
SRM2017c1s 21<xs 1sons so,,A 35mA sv total commitment to quality that has made 
SRM2018C15 2Kx8 150ns 50LJA 35mA 5V h 
SRM2015c20 21<xs 20ons 100,,A 35mA 5v t e name of Epson a byword for performance 
SRM201?c20 21<xs 20ons 100,,A 35mA sv and reliability around the world. 
SRM2018C20 2Kx8 200ns 100LJA 35mA 5V 
SRM2015c2s 21<xs 2sons 100,,A 35mA sv If speed isn't that critical, 200-ns and 
sRM2017c2s 21<xs 2sons 100,,A 35mA sv 250-ns versions of these same 2K x 8 RAMS 
SRM

2
o

1
sc

25 21<xs 
25

ons 
100

"A 35mA sv are available to meet your production 

schedules. And for applications where power conserva- EPSON 
tion is truly criticaL ask about our family of l.SV 4K 
RAMS which draw only 3.uA (standby) and .03mA (operating). 

C 11 · d r 1 h · 1 d · . EPSON AMERICA INC. a or wnte to ay ror comp ete tee mca an pncmg OEM p d 0 .' .. . f . ro ucts IVISIOO 
m ormat1on. Semiconductor Group 

3415 Kashiwa Street, Torrance, 
CA 90505 (213) 534-0360 

AND 16 LOCAL REPS TO SERVE YOU • AL, Remco (205) 533-3763 • AZ, Relcom (602) 893-1209 • CA, Abbot (415) 968-2265, 
Relcom (213) 340-9143 • CO, Wescom (303) 422-76 19 •Fl, Askland (305) 987-1074 •IL, Tech. Sis. (3 12) 991-6600 •MA, Marathon 
(617) 435-6984 • Ml, Jensen (313) 643-0506 • MN, Furber-Smith (612) 881-3620 • MO, CF Elect (3 14) 946-8500 • NY, ]MRSls. (201) 727-5335 
• OH, Baier (216) 461 -6161 • PA, Knowles (2 15) 947-5641 • TX. Delta (214) 358-4288 • VA, Boyle (703) 620-9558 • VA, Venture (206) 454-4594. 

Write 66 on Reader Inquiry Card 



Pro-Log. Rushing slowly into 
Systems with our new ABlr 1™ 

We're t Ing the plunge into the systems business, 
6ne toe at a time. 

J fflW Our first packaged solution is called ABL-1. ABL 
stands for "Auto-BIOS TM Logic, " new firmware that 
lets you run thousands of existing CP//11®-based 
applications software packages. Just plug in the 
software and run it - without the need to write or 
modify the CP//11® -BIOS (Basic 1/ 0 System). 

ABL-1 is a general purpose, fully 
integrated STD microcomputer 
system which you can use either 

as a cost-effective software develop­
ment tool or as your target system. ABL-1 

is ideally suited for developing your application 
software for use on STD BUS-based systems. 
Integrate your hardware and software quickly and 
easily - without the need for emulators or analyzers . . 

.J.l.t!til now. you've spent time and money putting 
--~_og~Q.er pieces from Pro-Log. Now there's ABL-1: all 

~ ..... ~~ ore-15ltS and pieces in one piece. An instant solution 
in<>tead of an eventual one. 

u know we don't rush into things, so you know 
hat all the pieces, and the new ABL-1 package, really 
ark. No Of!:e,ever called us "racy," even when we -t ilvented the STD BUS a few years ago (ow: tlesign is 

now a worldwide industry st<,lndard), so AtfUJ.~ isn't a 
qu~ck fix, it's a reliable pa7_1fagf},.d sol~tion. we:re n the 
systems business now: anyo.ne wanna race? 

Rack mountab le or stand-alone 
Built-In modular self-test 
D+Jal eight-inch flpppies 

4 
sets"arate RT and printer ports 
Removable 1/0 panel 

Two-.jea~ warranty 
Six mori,ih~ warrant.}'. on driwes 
RETMA 19" x r package 
64K memory 
8085A and Z80A CPU 

PR 0 LOG~ ® 2411 Garden Road 
- Monterey, California 93940 

C Q R p 0 R A T I O N 408-372-4593 TLX: 171879 
Toll-Free 800-538-9570 

Steady Pace Wins The Race 
Olllcesand Telex: Australia. 35494; France, 842-696379; Germany. 971624; 
Italy, 680 l ; ~weden, 13695; Switzerland, ~48: Un'ted 'Si~dom. 85§§1.§. 

•cr/ M is a registered trademark of Digital Research Incorporated. ©1983 ADGroup International ~ PL-018A 
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