A MORGAN-GRAMPIAN PUBLICATION

Digilal Desig

National Computer Conference 1983

Industry Spotlight: Laura Conigliaro on Robotics
eGate Arrays eModems eSupercomputers

\

Lo |

P,
o
=
%5
1
=
2
1°2
%)
%
——
m
=
N
O
m
.
O
- =
S
7
P
-
=
B,
o
<
m
=
p)
&
D
J2
bod




Model 6455 Cartridge Tape System

Loaded with Features —
Loaded with Benefits.

Kennedy products have always provided innovative new Feature: Cartridge Jam Protection
features. And these features have always provided added Benefit: Protects the cartridge from damage if cartridge
benefits and convenience for the user. For instance, our jams. This is accomplished by sensing a current
Model 6455 offers these features and benefits: surge and then disabling the motor. Thus
Feature: Start/Stop Operation insuring that the cartridge will not be damaged.
Benefit: Drive can emulate a 12" tape drive by providing Feature: High Density Recording

the ability to perform selective file back-ups, Benefit: Storage capacity of 23 MB on a single cartridge.

file-restructuring, journaling and software By now you can see what we’re driving at. Model 6455
updates. is full of unique features and benefits for you. For the

The drive is effectively a ¥2” Tape Drive in a complete story, write or call us today.
smaller package.

Feature: Hard Read Error Spec. of 1 in 10" bits. KENNEDY ‘;

Benefit: Best data reliability of any tape cartridge drive. An Allegheny International Company
Gives the user confidence in the integrity of the 1600 Shamrock Ave., Monrovia, CA. 91016
back-up medium. (213) 357-8831 TELEX 472-0116 KENNEDY

Feature: On-board Diagnostics e TWX 910-585-3249

Benefit: Drive can be tested o BT )

KENNEDY INTERNATIONAL INC.

‘ UK. and Scandinavia
McGraw-Hill House |
Shoppenhangers Road
Maidenhead
shire SL6 2QL England |
Tel: (0628) 73939
L Telex:

847871 KEN UKS G

KENNEDY
INTERNATIONAL
Koningin
Elisabethplein, 8
2700 Sint-Niklaas

. Belgium

: (08) 777.1962 «
71870 KEN CO |

equipment required.
MTTR.

KENNEDY GaE5 meor  sce
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PERFORM

DEPENDABILITY
FLEXIBILITY

Monolithic Systems Corporation has always been As the leading innovator in Multibus products,
synonymous with Multibus technology. In fact, MSC Monolithic Systems offers a family of systems intended
has the distinction of having designed the first to do things never done before. Systems to assist and
patented single board computer. Other firsts include: create test programs for the scientific and industrial
the first use of 64K RAM elements, on-board EPROMS, markets, to be multi-user and multi-tasking, to be
floppy disk controllers, APU’s, user selectable expandable, rugged and reliable beyond anyone’s
addressing and multimaster CPU configurations. expectations. Available with operating systems by
These board level accomplishments have benefited Digital Research, the MSC 8800 series and board level
OEM'’s for over 12 years and have culminated into a products will be prominent factors in Multibus
powerful line of systems, the MSC 8800 series. 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.

USA EUROPE CANADA
84 INVERNESS CIRCLE EAST JUSTINIANSTRASSE 22 6503 NORTHAM DRIVE
ENGLEWOOD 6000 FRANKFURT aM MAIN 1 MISSISSAUGA
COLORADO 80112 WEST GERMANY ONTARIO, CANADA L4V 1J2
303-770-7400 611590061 416-678-1500
TELEX: 45-4498 TELEX: 41-4561 TELEX: 96-8769

o ]

e MODULAR-EXPANDABLE DESIGN
® 8 AND 16 BIT MICROPROCESSORS
e HIGH SPEED RAM DISK

e CUSTOM CONFIGURATIONS

¢ MULTIUSER SYSTEM -

e MP/M* 7 USERS
e CP/NOS* 16 USERS

e PERFORMANCE TRACK BUFFERED CP/M
e FLOPPIES / 10 MB CARTRIDGES / WINCHESTERS

*MP/M and CP/NOS are registered 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
1S true.

Only one company
under the sun
makes every type
of peripheral
controller for

DEC* Computers.

See them all together for
the first time at the N.C.C.

Booth #'s W6o17, W6o19, W6021, W6023

*TM Digital Equipmenr Corp.

THE WORLD'S LARGEST

m D B INDEPENDENT MANUFACTURER

SYSTEMSINC. | OF COMPUTER INTERFACES.

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

Write 3 for LSI-11; Write 5 for PDP-11
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CONVERT RGB to
COMPOSITE VIDEO
with LENCO’s
CCE-850 ENCODER.

o

Now you can display compu-
ter colorgraphics on a stand-
ard NTSC color television
monitor, or videotape the
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:
B RGB To Composite Video W Auto Sync Detector
W Detailed Enhancement W High Resolution
W Color Test Patterns W 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 Inquiry Card
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WERE PLOTTING A REVOLUTION IN

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-

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. lution in color. So brighten up

Produce an E-sized (34" by your world. Circle our readers’
44") full color drawing in eight minutes. And do it service number for a free brochure.
over and over again with all-electronic writing.

This is a plotter that requires no operator inter- = o VERSATEC
ventlon. It S perfect for remote and second-shift Il A XEROX COMPANY

And ﬂO mess. *2710 Walsh Avenue, Santa Clara, California 95051, (408) 988-2800
27135 London Road Newbury, Berkshxre England (0635) 31221
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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.

Everest 2100 E. Orangewood Ave.
y Anaheim, California 92806
Electronic (714) 634-2200
EqUIpment’ lnc‘ *DEC is a trademark
of Digital Equipment Corporation

Write 8 on Reader Inquiry Card
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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 servicemen.

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.

®

LUNDY

The Lundy service map was generated on a Lundy T5688 raster terminal. Both Lundy products and Lundy service set industry standards.

Write 9 on Reader Inquiry Card




FEATURES:

+

LSI-1I
SIGMA'S
1 AGAIN
o DIV T1J.

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 S
reliability, plus support of 2 maﬁo"
RS-232C, RS-422 and Systcrns

RS-423 protocols

Fully compatible with DEC*
operating systems and

diagnostics designed for SIGMA offers a complete line of DEC* compatible disk con-
the DLV11J trollers, interface devices and system enclosures for the LSI-11.
Proven product, we have CALL your nearest sales office for information on all products.

delivered thousands ASK about our New 1/4"’ tape controller.



USERS:
DONE
AND AGAIN!
LV 11)/8.

I.OW
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 DLV11J

+ Switch selectable baud rates for
each channel ranging from W LT — E————
50 to 19.2 K baud Sigrno

v wesswres

+ Switch selectable device ;n vnrtion
addressing vector assignments ystcrns

and data word format 6505C Serrano Avenue, Anaheim CA 92807

+ Operates as a polled or Telex 298607 SGMA (714) 974-0166
interrupting device dictated by

Orange CA (714) 633-0652 / 771-7320 » San Jose CA (408) 243-9112
software Valencia CA (805) 259-6559  Winter Park FL (305) 628-8896

* OEM Q s Boston MA (617) 938-1310 » Minneapolis MN (612) 881-5015
uantities Edison NJ (201) 572-3722 « Gresham OR (503) 241-2216

* DEC Compatibility Houston TX (713) 451-0466 X71 ¢ Salt Lake City UT (801) 355-3045
* Registered trademark of Digital Equipment Corporation Vienna VA (703) 448-6800  Toronto ONT (416) 499-6201

Write 32 on Reader Inquiry Card



Dear Editor:

Your March 1983 “News Update™
use of the term “Japscam™ is to-
tally inappropriate. “Jap™ (and
your derivation, “Japscam™) is a
racial 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 Retugio
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.’
Also, it is our opinion that whoev-

er coined the term “Japscam’™ was
probably following the trend to de-
scribe any national controversy by
the first svllable of the country fol-
lowed by “‘scam.” As such, “Japs-
cam’ is probably as devoid of rac-
ist intent as would be “Amscam,”
“Mexiscam’ 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 article on color
graphics terminals and worksta-
tions in the February issue of
Digital Design. Raster Technol-
ogies offers the fully compatible
Model One tamily 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-

veloped 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 analysis.

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.

by simple read and write operations.

With M2, you'll free the CPU from database update

@ VI %
Memory Mapped
Process Interfaces...

The Missing VME Link.

Monitek has found the missing
link between today’s microcom-
puters and industrial processes:
M2 Memory Mapped Process
Interface Subsystems. M2 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

SCHERERS

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

YOUR CHOICE

300/1200 Baud — Bell 103/212A Compatible
Originate and Auto Answer

FOR MORE DETAILS

& Jy,
MODEM SALE V€

*$495.00 Each

*During MAY & JUNE 1983
with the purchase of ANY of our
NEW or USED
DEC Terminals & TI Printers
you have the fantastic option to

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, Inc.

MIOMITER

Write 13 on Reader Inquiry Card
10

+NITIMIMIOM*MOIMIMIOWM*

CALL: purchase a 300/1200 Baud Modem
for $495.00
SCHERERS
6445 Scherers Mace SPECIALISTS IN:
Dublin, OH 43017 DEC EQUIPMENT

(614) 889-0810 TI PRINTERS

*SCHERERS*SCHERERS*

Write 15 on Reader Inquiry Card
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MPA-2000 Intelligent 1/0 Controller
Your Key to Multibus Modularity
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As 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 applications as diverse as data communi-
cations, disk, inter-bus link or single board computers. In
|S I () fact, the possibilities offered by the unique modularity

of the MPA-2000 are limited only by your imagination.
* SASI Interface And since it is from METACOMP, the MPA-2000 means high
* Winchester Disk | — performance . . .

L]
Floppy Disk e ON-BOARD 8 MHz. iAPX-186 CPU WITH:
- Full 16M address, Multimaster capability
- 64K EPROM
POrO"el '/O - 128K RAM with parity (64K can be dual-ported)
- 180130 OSF (iIRMX-86* kernel)
* Bus-to-Bus - Flexible interrupt structure
Intelligent Link _— - Serial /0 Monitor/Debug Port
* Data Acquisition EIGHT PROGRAMMABLE DMA CHANNELS
LOW PROFILE PLUG-IN MODULES
- Field interchangeable
- Modules for Serial 1/O, Disk, Parallel /O
- Custom modules easily designed
- Serviced by DMA channels
- Can be configured as iISBX* module sites
e 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 intelligent devices
- Shared memory not required

& & METACOMP, INC.
"m—= 7290 Engineer Rd., Suite F - San Diego, CA 92111
||I 0 IE @ @ (619) 571-1168 - TWX: 910-335-1736 METACOMP SDG

Write 16 on Reader Inquiry Card *MULTIBUS, iRMX-86. iSBX are trademarks INTEL CORP
R o (. A q y MetaPaket is trademark METACOMP, INC., patent pending

Serial 1/0

* ASYNC  BISYNC
* SDLC HDLC
s X.25




Calendar

May 31-June 2

CAD/CAM & Robotics. Toronto Interna-
tional Center of Commerce, Toronto, Can-
ada. Contact: Macgregor & Assoc., 662
Queen St., Toronto, Ont., M6JIES. (416)
363-2201.

June 1-3

ICA Conference & Expo. Anaheim Con-
vention Center, Anaheim, CA. Contact:
ICA (301)656-5794.

June 2

Personal Computer Workshop. Charlotte,
NC; June 16-18, Reston, VA. Contact:
CEC, Virginia Tech., Blacksburg, VA
24061. (703) 961-4848.

June 2-5

Seattle Computer Showcase Exposition.
Seattle Center. Contact: The Interface
Group (617)879-4502.

June 5-8

International Summer Consumer Elec-
tronics Show. McCormick Place, Chicago,
IL. Contact: William Glassgow (312)861-
1040.

June 6-7

IC Processing Techniques & lon Implan-
tation. Hyatt Palo Alto, Palo Alto, CA.
Contact: Dept. 564 N, U of C Ext., 2223
Fulton St., Berkeley, CA 94720. (415) 642-
4151.

June 6-10

Optical Storage Conference. Arlington,
VA. Contact: SPIE, P.O. Box 10, Bel-
lingham, WA 98227. (206) 676-3290.

June 6-8

Intermexpo. Monterrey, Nuevo Leon,
Mexico. Contact: SME, One SME Drive,
Dearborn, MI 48121. (313) 271-0023.

June 6-10

Cell Designer Course. Melbourne, FL.
Contact: Harris Corp.. P.O. Box 883. Se-
miconductor Group. Melbourne. FL
32901. (305) 724-7800.

June 6-12

Microprocessor Application Course. MIT.
Cambridge. MA. Contact: MIT, 105 Mass.
Ave., Cambridge, MA 02139. (617) 253-
7406.

June 7-9

The Office Automation Show. Barbican
Centre, London, England. Contact: Phone
(301)657-3090.

June 7-9

Industrial Exposition. Milwaukee Exposi-
tion Ctr., Milwaukee, WI. Contact: SME,
One SME Dr., Dearborn, MI 48128. (313)
271-0023.

June 7-10

Hong Kong Computer '83. Wanchai.
Hong Kong. Contact: Terry Hill. Industri-
al and Trade Fairs International, Ltd. Rad-
cliffe House, Blenhelm Court. Solihull,
West Midlands B91 2BG UK. (021)705-
6707.

June 7-10

Network Design Course. Washington,
D.C. Contact: ICS, 3304 Pico Blvd., Santa
Monica, CA 90405. (213) 450-2060.

June 8-9

Robotics Overview. Indianapolis. IN.
Contact: John McEachran (313)271-1500.

June 8-10

Computer Showcase Exposition. H. Roe
Bartle Hall, Kansas City, MO. Contact:
David Sudkin (617)879-4502.

June 8-10

X.25 Seminar. Hyatt Regency Crystal City,
Arlington, VA. Contact: TTI, 741 10th St..
Santa Monica, CA 90402. (213) 394-8305.

June 9-11

Microcomputer Education Workshop. Wa-
tertown, CT. Contact: TERC, 8 Eliot St.,
Cambridge, MA 02138. (617) 547-3890.

June 13-15

Production Project. Rochester, NY. Con-
tact: The University of Rochester, Roches-
ter, NY 14627. (716) 275-3106.

June 13-16

ATE East Conference. Hynes Audito-
rium, Boston, MA. Contact: Katherine
Bochonko, Morgan-Grampian Expositions
Group, 1050 Commonwealth Ave.. Bos-
ton, MA 02215. (212)340-9780.

June 13-16

Syntopican XI. San Francisco, CA. Con-
tact: James L. Donlo, International Infor-
mation/Word Processing Association. 1015
N. York Rd., Willow Gr., PA 19090.
(215)657-6300.

June 13-16

Data Aquisition Seminar. Sunnyvale. CA.
Contact: Continuing Education Institute.
Oliver’s Carriage House, 4510 Leaf Tread-
er Way, Columbia, MD 21044. (301)596-
0111.

June 13-17

Power Electronic Course. Los Angeles.
CA. Contact: TESLACco, 490 S. Rosemead
Blvd., Pasadena, CA 91107. (213)795-
1699.

June 14-16

AFCEA 37th Annual Convention. Shera-
ton Washington, Washington, DC. Con-
tact: John Spargo (703)820-5028.

June 14-16

Ohmcon '83. Contact: Jerry Fossler. Elec-
tronic Conventions, 8110 Airport Blvd..
Los Angeles, CA 90045. (213)772-2965.

June 14-16

International Information/Word Process-
ing Syntopican. Moscone Center, San
Francisco, CA. Contact: H.G. Asmus
(201)444-0505.

June 14-16

International Robot Conference. Long
Beach Convention Center, Long Beach,
CA. Contact: Bill Harrington (312)668-
8100.

June 14-18

Technology Exhibition. Earls Court Exhi-
bition Ctr., London. Contact: Radcliffe
House, Blenheim Ct., Solihull, West Mid-
lands, B912B6. (021) 705-6707.

June 14-18

Techtronica '83. Earls Court Exhibition
Center, London, England. Contact: Indus-
trial and Trade Fairs Ltd. (021)705-6707.

June 15-18

EMC Workshop. Washington, DC. Con-
tact: Don White Consultants Inc.. (703)
347-0030).

June 17-19

PC ’83. San Francisco, CA. Contact: The
National Computer Shows, Boylston St..
Chestnut Hill, MA 02167. (800)841-7000.

June 20-22

Symposium on Computer Arithmetic.
Aarhus, Denmark. Contact: Prof. T.R.N.
Rao, USL, Box 44330, Lafayette, LA.

June 20-July 15

CE '83. Princeton, NJ. Contact: Institute
for Professional Development, 245 Nassua
St.. Princeton, 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 Exhibition
Place, Toronto, Ontario, Canada. Contact:
James Mahon (416)967-6200.

June 23

ACM Symposium. Red Lion Motor Inn,
Sacramento, CA. Contact: A. Hankinson,
B266 Technology Bldg., National Bureau
of Standards, Washington, DC 20234.
(301)921-2208.

June 21-22

Digital Filters and Spectral Analysis
Course. San Diego. CA. Contact: Ruth

12
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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 ROM problems solved'

e e

Hughes Solid State Products In Europe:

500 Superior Avenue Hughes Aircraft Intl. Service Co.

Newport Beach, CA. 92663 Schmaedel Str. 22, 8000 Miinich, Germany
Telephone: (714) 759-2942 Telephone: 49-89-8347088

TWX: 910-596-1374 Telex: 5213856 HSPD

(800) 854-7438

REPRESENTATIVES: R.H. Sturdy Co. (617) 235-2330; Tri-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 Sales (305) 898-4688; Luebbe Sales (513) 871-4211; Bill Deming & Associates, Inc. (612) 888-5000; Carlson Electronic Sales Co.
(312) 956-8240; J & W Sales (317) 842-3740; Technical Sales A i (913) 888-3330; Sundance Sales (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; Vitel Electronics (514) 331-7393

Write 50 on Reader Inquiry Card



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

June 26-30

National Computer Graphics Association.
Chicago, IL. Contact: Nancy Lefebvre.
NCGA., 8401 Arlington Blvd., Fairfax. VA
22031. (703)698-9600.

June 26-29

ACM/IEEE Design Automation Confer-
ence. Fountainbleu Hotel, Miami Beach,
Fl. Contact: American Federation of Im-
age Processing Societies (301)589-8142.

June 27-29

Design Automation Conference. Fon-
tainbleau Hotel, Miami Beach. FL. Con-
tact: Hillel Ofek, IBM Corp.. Columbia
St.. Poughkeepsie, NY 12602. (914)485-
7763.

June 27-29

Localnet ’83. The New York Hilton, New
York, NY. Contact: On-Line Conference
(212)563-1000.

June 27-29

Videotex "83. The New York Hilton, New
York, NY. Contact: London On-Line Inc..
1133 Avenue of the Americas, New York,
NY 10036. (212)692-9003.

June 27-July 1

Laser '83 Opto-Electronik. Trade Fair
Center, Munich, Germany. Contact: Lall-
man Associates (201)652-7070.

June 28-30

Symposium on Fault-Tolerant Computing.
Jolly Hotel, Milano, Italy. Contact: Luca
Simoncini, [.LE.I. C.N.R., Via Santa Maria
46, 1-16100 Pisa PI. Italy +39 50 500159.

July 4-5

Optical Imaging Systems Meeting. Inter-
national Conference Center, Kobe, Japan.
Contact: Dr. Ichiro Kitano, Nippon Sheet

Glass Co. Ltd. 1, Kaido Shita Konoiki,
Itami, Hyogo 664 Japan.

July 8

System Documentation Seminar. Scattle,
WA. Contact: TCA, 1250 Oakmead
Pkwy., #210, Los Angeles, CA (800)792-
0990

July 9-12

NCC Board Conference. Las Vegas, NV.
Contact: Ann-Marie Bartels, 1815 N. Lynn
St.., Arlington, VA 22209. (703)558-3641.
July 11-13

Summer Computer Simulation Confer-
ence. Hyatt Regency, Vancouver. B.C.,

Canada. Contact: The Society for Com-
puter Simulation, P.O. Box 2228, La Jolla,
CA 92038. (714)459-3888.

July 11-15

Digital Signal and Image Processing
Course. Washington, DC. Contact: Inte-
grated Computer Systems, 3304 Pico
Blvd., Santa Monica, CA 90405. (213)450-
2060.

July 12-13

Fiber Optics Course. Hyatt Regency Mon-
treal, Canada. Contact: Information Gate-
keepers Inc. (617)739-2022.

July 17-22

Power Engineering Society Summer Meet-
ing. Los Angeles Hilton, Los Angeles,
CA. Contact: Robert L. McMillen, Los
Angeles Dept. of Water and Power, 11 N.
Hope St., Los Angeles, CA 90051.

July 24-29

Siggraph '83. Detroit, MI. Contact: Sig-
graph 83 Conference Office. 111 E.
Wacker Dr., Chicago. IL 60601. (312)644-
6610.

July 27-28

Softfair, Hyatt Regency, Crystal City, Ar-
lington, VA. Contact: IEEE, Harry Hay-
man (301)589-8142.

for
STD B“s the winning hand — using only two cards. The

DSTD-711 64K RAM/Floppy Disk Controller/
DMA card, and the DSTD-102 CPU/Serial I/O
(2-RS232C)/Bytewide processor card is a two
card call on a full house from the other major

Products

STD players.

In the poker game of today’s STD Bus Board
market, dy-4 systems now provides you with

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.

If you're going to play the game, play it with
the best hand —
contact dy-4 systems
and make a deal.

14

888 Lady Ellen Place Ottawa, Ontario, Canada K1Z SM1 (613) 728-3711

Write 17 on Reader Inquiry Card
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dy-4 SYSTEMS INC.
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Designed for economy, short lead
time and changeability, Methode Logic
Boards offer the maximum number of
pins per column based on 16 pin de-
vices. They accommodate .300",
.400”, .600” and .900" spaced
devices and provide a continuous
ground plane, to reduce noise and
cross-talk, and include a single or dual
voltage plane option. A full range of
accessories are available.

ethode Electronics, Inc.

ADVANTAGES OF (WRAPPABLE)
LOGIC BOARDS VS. PRINTED
WIRING BOARDS:

B Wire-wrap socket panels have a
shorter R & D and manufacturing
lead time and are more economical
in low quantities.

B Logic boards have a system den-
sity of 2 - 2% times greater

B Wire-wrap systems are easier to
adapt or modify to engineering
changes.

B |deal for prototyping, Logic Boards
are frequently employed for pro-
duction use, too.

STANDARD DESIGNS:

Intel Multibus

DEC Quad & Dual

Eurocard Single & Dual

Motorola Exorciser® & Hybrid (above)
S-100 BUS & Voltage Regulated
Zilog Z-80

Prolog STD BUS

DEVICE MANUFACTURERS OF NEW SURFACE MOUNTED CONFIGURATIONS
ARE INVITED TO CONSULT ON NEW LOGIC BOARD APPLICATIONS.

Write 18 on Reader Inquiry Card

7444 W. Wilson Avenue ® Chicago, IL 60656
Toll Free (800) 323-6858, In lllinois (312) 867-9600




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 will 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 will enable us to offer a complete line of
multiprocessing virtual 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
will 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 for
the application of Seeq’s nonvolatile EEROM
(electrically erasable, read-only memory)
technology to TI'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 E?’ROM program memory in
place of TI's standard ROM memory. Seeq,
in turn, will make the resulting E°ROM
TMS7000 and several future versions avail-
able to TI 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 with Rosenkranz
& Co., a New York City based Investment
Banking Firm, and Oxford Partners, a Stam-
ford, Connecticut based Venture Capital
Firm specializing in high 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 BeaconBRIGHT™
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, 1X 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.

~CG

FLORIDA COMPUTER GRAPHICS
VISION IN COMPUTERS

Write 4 on Reader Inquiry Card




Integrated PCB Kit form Chassis version

Meet some of our new
problem solvers. ~—

High performance, innovative design data displays in video. 120 or 240V AC, or 12 or 24V DC. Give us your

9" 12" and 15" screen sizes, for system designers like specifications and we'll solve all your display problems.
you. And they’re all available in integrated, chassis And we'll deliver on time, when you want them.

or kit versions. Audiotronics has been solving problems for over 25
Using these basic displays, our engineers become years, designing hundreds of custom data displays for
your engineers! They custom design a display for important customers, large and small. Call today. Turn
your specific application, meeting your our engineers loose with your display system problems.

particular system design requirements.
Scanning frequencies to 32
KHz and more. Up to 1200 line
resolution. TTL or composite

See Us at NCC Booth D1100, Disneyland Hotel

North Hollywood
California 91605
(213) 765-2645

AUDIOTRONICS Write 34 on Reader Inquiry Card



MiniScribe V

MiniScribe will announce 3 and 4 platter 54"
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 controller 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-trol 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.

Write 19 on Reader Inquiry Card
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SUBSCRIBE

TO SUCCESS

REFERENCE

The Business
Journal For

IBM Personal
Computing

Are you in business?

Read REFERENCE to find
out how you can utilize the
IBM Personal Computer

in your business.

[ o
IYes, I want to subscribe to

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

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

PLEASE PRINT

NAME

COMPANY

o)
=)
=}
=)
o2}
197]
w0

Q
=
=

STATE ZIP

Personal Check Enclosed
Money Order Enclosed
MasterCard

Visa

(@]
o
£
Q.
*

Interbank #

(53]
X
°

Ll
oooao

I Signature

i P.O. Box 100, Dept. M-5
Milford, NH 03055 603-673-9544
e i B o e o e
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Technology Trends

3M Preparing For New Media

The 3M company of St. Paul,
Minnesota has one of the more
optimistic outlooks on the market
for magnetic media and storage

products. The firms 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 date: 3.0,
3.25, 3.5 as well as the recent
IBM announcement, 4.1. Repre-
sentatives 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
stable 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 only are
considered. — Borrell

Write 232

IBM Introduces 4" Diskette Drive

IBM recently introduced their
new 4" diskette drive at the Janu-
ary 26, 1983 ANSI meeting in San
Diego. ANSI is currently 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

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 available now and
is priced at $600 in single quantity
and at $165 each for OEM quanti-
ty 10,000. Write 231

Figure 1: IBM 0341 4" diskette drive.
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Renco Tur
Industrial Aut

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.

cludes 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.

Our complete line of optical
encoders in- :

Please rush me a copy of your Reference Guide to
Optical Encoders.

Name

Company Name

Address

City

State Zip

Phone

RENCO

Division of Electro-Craft Corporation
26 Coromar Drive, Goleta, CA 93117

Write 22 on Reader Inquiry Card 805/968-1525



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 ability 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 (Lig-
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 panel dis-
plays used in computer applica-
tions are shown graphically 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 all pCs
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 applica-
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 faceplate 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 (value of

Market Trends

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
VEDs 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

|
$ Millions
250
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1983 1984 1985 1986

U.S. Market

1990
[ Worldwide Market

Figure 1: Projected U.S. and worldwide markets for flat panel displays used in

computer related equipment.
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DECO'S SINGLE LINERS come in a wide range of
sizes from 10 to 40 character positions and 5mm 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.
791-44-44 ext 5735

W. Germany/Austria
Bitronic GmbH

Soanar Electronics Pty. Ltd.
03-840-1222
Brazil/Argentina/Greece
Turkey/So. Africa/Taiwan

089-470-2098 Ad. Auriema Int.
Switzerland/Liechtenstein (212) 938-0930
Memotec AG (New York, N.Y., USA)
063-281122 Belg{i}um/LuS);\en’;l\)/ourg
etea, SA/
Thate ot (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 Sales
Schive Electronics 604-987-1730
02-785-160
Ital :
Auriema Itaylia SRL. Local representation
02-430602 throughout the U.S.

DIGITAL ELECTRONICS CORPORATION

\PHICS DISPLAYS!

IF WORDS ALONE AREN'T GRAPH lC 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.

R
%UT, IF WORDS ARE WHAT YOU WANT, DECO'S

SUDEFR

M1282 Thin profile and low
voltage made the M128? an
ideal alternative to CRT in
many applications.

—SUPER
'-}-ASTMULHUNWS

THE DISPLAY INNOVATORS

DIGITAL ELECTRONICS CORPORATION
26142 EDEN LANDING RD., HAYWARD, CA 94545 « (415) 786-0520  TELEX: 172073 DIGELEC HYWD

Write 23 on Reader Inquiry Card

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. DECQ'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!

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

These 5x7 dot matrix displays offer the fastest data
transfer rate available and are completely flicker free.

M6400A 6 lines x 40 characters
M2400 2 lines x 40 characters
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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 penpherols 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, g
365 days ayear. 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.

Eve rformance needs a program.
We'll serrzgx?ou one free: our newpdg-gpoge @ @ CONTROL DATA
OEM products catalog. Write OEM Product

Sales, Control Data Corporation, PO. Box 0, Write 10 on Reader Inquiry Card
HQNO8H, Minneapolis, MN 55440.




Market Trends

1990
(Millions of Dollars)

Non-LCD
Passive

Other

Light Emitting

Flat CRT
45.0

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

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
VEDs 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
VEDs 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 flat dis-

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 PDPs. 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
pnC makers for evaluation pur-
poses. If Sharp solves the techni-

COMPUTERS/EDP APPLICATIONS

(Millions of Constant 1982 Dollars)

PROJECTED U.S. MARKET FOR FLAT DOT MATRIX DISPLAYS FOR

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 10.18
LCD 2.70 4.05 5.67 7.65 995 12.44 15.85 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 2815 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 o 0.00 0.50 1.00 2.00 3.00 4.20 5.46
Total 24.30 3111 38.87 47.56 57.36 67.171 78.71 90.85

Table 1: Projected U.S. market for Flat Dot Matrix Displays for 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 3071 36.86 42.75 49.16
Plasma (Gas-Discharge) 30.00 37.50 45.00 8175 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 27117

Table 2: Projected worldwide market for Flat Dot Matrix Displays for computers/ 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 GEP 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

will not appear on the market un-
til 1985 or later. The worldwide
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 electrode
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

Sleeping Giant To Enter
CAD/CAM 32 Bit Market

Gerber Systems Technology, sub-
sidiary of Gerber Scientific Inc.
($115 million sales 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

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

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-

Digital Design m May 1983
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PICK COMPUTING MACHINERY ANNOUNCES

THE ALL NEW
DEC COMPATIBLE
MICRO-MAINFRAME

MEMORY - 1MB equivalent to
DEC MSV1 1-LK. All parameters
switch selectable. Optionally
up fo 4MB

CENTRAL PROCESSOR - DEC
LSI-11/23 with hardware
speed-up for up to 50% greater
throughput. 22 bit addressing;
hardware bootstrap; line time
clock.

SERIALI/0- 16 Plug compatible
1/0 ports equivalent to DLV1 1-J.
All parameters switch selectable.
DMA multiplexor soon available.

8" carfridge | f rollers, or PCM's | (fofal storage 42MB). Optionally
tape dnve msn available. | nd umqueZSﬁVl 1 GP/M up fo 84MB.
| processor. System runs all DEC
operating systems including
~ - RT11, TSX-PLUS, RSX11/M,
o i RSTS/E, and UNIX

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

AVAILABLE NOW in system or component form. Other configura-
tions also offered with 5% and free standing disk drives
BN 57 NORTH MAIN ST. ® HARTFORD, W153027 @ (414) 673-6800

Telex. 269686

Nationwide maintenance from KALBRO.

1811 and DEC

FORMERLY GENERAL ROBOTICS CORP

Write 25 on Reader Inquiry Card

Digital Design is your
forum — your inputs
help keep the magazine
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 dislike 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.

ell us your thoughts

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:
Ecitor, Digital Design, 1050 Commonwealth Ave., Boston, MA 02215,
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frame, and another around a Na-
tional Semiconductor 32 bit pP.
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 felt to be in companies with an-
nual revenues under $100k an-
nually.

Under the HP 9000 based ap-
proach, the system would be ap-
proximately $80k to $90k, but
would have 80% again the capa-
bility of its existing IDS system.
Such a system would also be de-
signed with the implementation of
solids 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 could
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-
station approach, the HP model
would form part of a networking
system, based around HP’s Un-
germann/Bass networking or
around some type of Ethernet
controller. The former approach
would be provided with additional
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-
nology Groups where CAM appli-
cations provide a hidden base of
technology available to no other
major CAD vendor. These are the
company’s original areas of prcr-
tise, and if LOUPICd with 32 bit
CAD capabilities, the firm will
have a chance to become signifi-
cantly larger in the entire field of
process technology. Write 233

—Borrell
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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 pP
compatible 8K words by 8 bits.
The MBM27C64 is available in
speeds of 300, 250 and 200 ns.
Operating with a single 5V (+/—
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 +85°C)
and high reliability (—55° to
+125°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
teature with accessing times of
less than 150 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 (ISB1). Applying a
CMOS compatible input (from
Vee — 03V to Ve + 0.3V) to
this E input yields a typical device
current consumption of 1 pA
(ISB2) compared to ISBI for the
TTL input. An internal pull-up
resistor to V. 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

Operation Timing Diagram

(2) TGHOZ is spevtfied from G or E. whichever oceurs first

s Addresses 1><
Addresses >§‘ Valid -
. . .
t TELQV
G
TGLQV
TAXQX
1) g
TAVQV (1) @ TGHQZ
le———(1)——
Qo0-Q7 High Z ¢ gggg Valid Output ‘%—High Z—
Notes: (1) G may be delayed up to TAVOV ~ TGLOV after the falling edee of
E without impact on TAVOV

Figure 1: 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 5 MHz,
the MBM27C64 draws a maxi-
mum of 100 mW over the entire
temperature range, approximately
Y5 that of industry available 64K
NMOS EPROMs. Typically (TA
= 25°C and V. = 5V), this de-
vice draws approximately 33 mW
for 4 MHz operation.

The standby current (ISB1 and
ISB2) consumption of the
MBM27C64 is 3 or 4 orders of
magnitude less than its NMOS
counterpart. Typically, the
MBM27C64 draws 5.5 pW for a
CMOS (Ve 103V to Ve
—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 50 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 25 ms.

In addition to the standard 25—
50 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. In cus-
tom programmer designs that re-
quire less overhead the savings
can be even greater.

The programming mode is en-
tered when +6V is applied to the
Ve pin followed by applying
+21V to the V,p pin. ATTL 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 pulse, a counter
must be stepped and the location

Digital Design m May 1983
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should be checked for 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-
cation to ensure proper levels of
stored charge.
An alternate approach” to the
1mS + 50 uS additional pulses would be to ap-
* 5%) ply a single TTL low pulse with a
G- Start Addiess width equivalent to thg yuluc of
N: Stop Address the pulse counter multiplied by 1
ms. When the pulse counter
reaches a maximum of 20, the
verification procedure is skipped
and a flag is set to indicate a pro-
gram failure. Upon completion of
programming of the entire device,
a final array verification (all loca-
tions) is required. All Fujitsu
MBM27C64 devices will typically
require only two 1 ms pulses (one
initial and one additional) to
reach proper stored charge levels.

V = 0.25V
1V = 0.5V

~
Q
T O
i
N o

Typical Applications

Maximum 40mS + «/Byte Due to the non-volatile character-
Minimum 2mS + o/Byte istics of EPROMs, the majority of
(For example) applications for EPROMs are in a
64K Bit EPROM pwP-based system’s development
s Maximum 320Sec. + B cycles. Since micro-code frequent-
éfggly é:g'é'onal Minimum 16Sec. + B8 ly involves many i}cratiqns before
1mS x X or XmS x 1 the released revision of the code
is produced, non-volatile, quickly
and easily alterable devices are
necessary. The popular pPs of to-
day can be seen in Table 1 with
their corresponding access time
requirements. As can be seen by
the table, the speed versions of
the MBM27C64 accommodate
many pP systems.

Packaging

The MBM27C64 is available in a
Figure 2: Quick programming flow chart for MBM27C64 EPROM. Jedec Standard 28 pin dual-in-line

PROCESSOR MBL8086 Z8000 68000 8085A 6809 280 NSC800
DEVICE/MHz 5 8 10 5 8 5 2 25 4 25 5
MBM27C64-30 X
MBM27C64-25 X
MBM27C64-20 X

4 1
M X
X X X X
M X X M X X

X X X w

X
X X X
X

Note: M = Marginal compatibility

Table 1: The MBM27C64 series devices are compatible with many popular wPs, limited by the required access time of each wP.
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NOW MILES AHEAD.

package (DIP). The package is
manufactured in ceramic with a
transparent crystal window for ul-
tra violet memory array erasing.
This device is also available in a
32 pin leadless chip carrier. With
dimensions of 450 x 550 mm?
(typical), this LCC is also manu-
factured in ceramic with a trans-
parent crystal window and a metal —
seal. Additional hybrid packaging A new breed of digital mouse is

rolling off the production line at the

techniques are also available upon _
Mouse House. It's our new MARK Il

PRgyest. model . .. miles ahead in shock
Conclusion resistance and reliability.

The new MARK Il has over 5 times the
The CMOS 64K MBM27C64 shaft encoder life of our already-
EPROM provides a high density. famous X063X Mouse! In laboratory

“mileage” tests, the MARK Il fraveled
the equivalent of 2 round frips (one
on each axis) between Berkeley and

low power consumptive and easily
alterable EPROM primarily for

uscrin P based systems. The 5.5 Sacramento, and still kept going. It
pW typical standby current drain stands fo reason we'd back this long
and 150ns typical access times distance runner with a generous
combine to offer the designer a warranty extendable to the end user.
program storage device with no Thanks to our high volume produc-
““trade-offs.”” The NMOS tion and advanced tooling, the new
1 T e e T MARK [l is priced lower than its pre-
MBMZith is als axailible decessor, the X063X Mouse. With
SAImIlilIv speeds and puckggmg op- reduced price, longer wear, and im-
tions for users who don’t require proved durability, the MARK Il is miles
the advantages that the CMOS ahead of other mice in the field.

device offers. Rob Stransky, Ap-

plications Engineer, Fujitsu Mi- Isn't it ime to include the X063X

wnelectronics. Ine 2085  Kifer MARK Il Mouse as part of your

SR TR My, 255 ifer computer system? To find out more,
R(/ 5(”1/(/ ( /l”‘(l. ( x‘. 9505 ] call us and talk to Jack S. ch'ey
(408) 727-1700. Write 234 himself..the big cheese of mousery.

N2 MOUSE HOUSE
t JRUL | ] Ot -
A DIVISION OF HAWLEY LABORATORIES

Attention 8K x 8 EPROM 1744 8TH STREET, BERKELEY, CA 94710
Users! Free Samples. . . . (445) 525-5533

If you are interested in obtain-
ing samples of the Fujitsu
CMOS MBM27C64 or its
NMOS counterpart the
MBM2764, please write on
company letterhead to Bob
Sykes, Product Marketing En-
gineer, Byte-Wide Memories,
Fujitsu Microelectronics, Inc.,
2985 Kifer Rd., Santa Clara,
CA 95051. To receive the free
part you must include descrip-
tion of your 8K x 8§ EPROM
application, including total
memory size, speed and power
consumption requirements, and
packaging needs. One free
MBM27C64 or one free
MBM2764 will be delivered to
the first 500 qualified inquiries.

Write 27 on Reader Inquiry Card
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Industry Spotlight:

Trends in the
Robotics
Industry

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 seweral
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.”

by Laura Conigliaro

When did the robot industry
begin? Clearly, the use of
the first industrial robot commer-
cially, 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
business 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

Photo courtesy General Electrie CAL Duernattonal i

verspective (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 Autoplace),
DeVilbiss 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

32
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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.

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,

5 5 3 Ta z F 3 =17 ¢ 3
Cincinnati Milicron's electric-driven T °-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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Figure 1: The three phases of the Robot Industry.

1980 1981

Nearly 95% of
Total Revenue
From 6

Companies”

Nearly 94% of
Total Revenue
From 6

Companies’

Other Other

6%

1982 1983 (E)

Nearly 75% of
Total Revenue
From 6

Companies”

Nearly 53% of
Total Revenue
From 6

Companies”

* Unimation, Cincinnati Milacron, DeVilbiss, ASEA Inc., Prab Robots Inc.,
Copperweld Robotics.

Source: Prudential-Bache Securities Inc

Figure 2: Changes in market share composition 1980-1983.

although it is important to bear in
mind that Japan has a lower cost
of capital than the US; that labor
often works only one shift there;
and that Japan is really a produc-
tion-oriented and not a market-
oriented society. In short, what
may be cost effective in Japan
may not be so in the US.

Nevertheless, it is difficult to
believe that, over time, the auto-
mation seen at the best of these
companies- will not be more cost
effective than conventional manu-
facturing seen at many other com-
panies. Manufacturing is probably
not an area where one company
will ““leapfrog™ over another.
Solutions will more likely come
about through slow and steady
incremental types of improve-
ments. This means that companies
cannot continue to wait indefi-
nitely before improving their
manufacturing.

US companies know that com-
petition is now just as likely to
come from anywhere in the world
as it is from their own country. As
a result, even in a period of
slower growth and more modest
capital spending over the next sev-
eral years, priorities will change
from adding more production ca-
pacity and product lines to mod-
ernizing and improving current
manufacturing facilities. This
should favor robots and related
technologies.

Who Will Be Successful?

The fact that there are so many
robot companies—nearly 100 in
the US, over 250 in Japan and
several dozen in Europe—and yet
still so small an industry, clearly
presents an imbalance. Also, sev-
eral of the newest members of the
robotics community are so large
that they could absorb the entire
1981 US robot industry with neg-
ligible effect on their corporate
sales (Table 1). And yet all of the
companies, as well as the new
start-ups, the medium-sized com-
panies that have newly-formed ro-
bot divisions. and the original six
or so companies are having im-
portant effects on the industry
(Figure 2).
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What is it that will make one
company stand out against an-
other? For one thing, just as com-
panies recognize their competi-
tors’ weaknesses and use these for
their own benefit, they must also
recognize and use their competi-
tors’ strengths. Some of the licens-
ing agreements US companies
have signed with Japanese ven-
dors are prime evidence of such
recognition. Why duplicate what
already exists if you can use it to
your own advantage? Japanese
companies are offering low-
priced, high-quality manipulators.
Some smart US vendors will take
these manipulators, add value to
them in the form of better com-
puter controls, software, pre- and
post-installation support and oth-
er ancillary equipment, and create
a value-added premium-priced ro-
bot system.

Some companies have adopted
the philosophy of recognizing
competitors’ overwhelming

“Value-
Added"
Systems

Companies

Low Cost,
High Volume
Producers

Source: Prudential-Bache Securities Inc.

Factory
Automation
Companies

Figure 3: The core of the robot industry is divisible into three groups.

strengths and not even attempting
to go head-to-head against them.
For example, Control Automa-
tion, a venture-financed start-up,
is emphasizing its universal com-
munications capability—thereby
admitting that the probability of

its imposing its own networking
standards on the entire robot in-
dustry is slim to none.
Furthermore, it seems likely
that companies that attempt to
compete with Japanese robot
vendors on a product-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 a 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-

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 (10°) (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 can 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 "4
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=(A:X Y = (LAY,

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 until 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 going to
have difficulty succeeding. Japa-
nese robots, many of which are of
acceptably high quality (many of
which are, in fact, being used by
US robot vendors through licens-
ing agreements) are almost invari-
ably going to command a lower
price. Their per unit production
costs are lower. Were end-users
simply interested in purchasing a

robot at the lowest possible price
and willing to do their own engi-
neering, applications software,
support and hardware and soft-
ware integration, most US robot
companies would be unable to
compete. However, a majority of
US end-users will want more than
simply a robot and directly relat-
ed equipment. They will be far
more demanding and, given the

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

Successful companies in the US
will have to be strong in the areas
of management, research and de-
velopment, marketing and sales,
support and field service. Robot
vendors which may have pre-
viously been able to get away with
simply taking orders will have to
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For the Record of Man...

A 46 M/

Spanning undersea,
ground/mobile, and airborne
applications, this ruggedized

Now

ﬁyte

Digital Recorder

programs and test flight
applications.
Utilizing 8-tracks on 4 passes

MIL-SPEC recorder proves large mat Cuts Reels of 2-channel record/reproduce

recorder size is no longer a pre-
requisite for outstanding recorder
storage capacity and performance.

Measuring only 5.4"W (x) 9.8"H
(x)19.5"L, the ECR-40 Digital Cartridge
Recorder provides a massive 46 M/Byte
storage capacity on a single %" certified
tape cartridge, yet weighs in at a mere
35 lbs.

Reel-To-Reel Performance At
A Fraction Of The Size

Designed to emulate reel-to-reel
recorder performance and storage capac-
ity at a fraction of the size and power
consumption, the ECR-40 receives 9-
track parallel phase encoded data at 1600
bpi and records at 6400 bpi. The unit
offers tape shuttle speeds up to 150 ips.

Equally impressive is its data transfer
rate: 200 K bytes per second or 72 K
bytes per second, plus fast 12m/sec. start/
stop time which permits greater data
compression per inch of tape, thus set-
ting the ECR-40 apart from existing
cartridge recorders and providing an
accurate, cost effective approach to data
recording/reproduction.

To optimize performance, the ECR-40
powers up on only 100 watts at steady
state, and idles at a low 35 watts in
standby. And, the ECR-40’s quick-loading

cartridge and positive Iocking mecha-
nism saves time, effort and offers little
opportunity for tape contamination.

Built To Last

Predecessors to the ECR-40, the
ECR-10 Digital Cartridge Recorder and
the ECR-20 Bi-Directional Analog
Cartridge Recorder provide a rugged
MIL-SPEC alternative to their high capa-
city counterpart.

Weighing less than 15 lbs., fully
loaded, the ECR-10 provides a 4.3 M/
Byte storage capacity on 2" tape, and
measures only 4.0"W (x) 8.7" H (x) 12.7" L.
The ECR-10 was also selected for numer-
ous tri-service military programs, includ-
ing TRI-TAC, the Army’s worldwide
communications program; SEA
NYMPH; TSQ-73; TFCC; and more.

Using a 9-track, 800 bpi NRZI ANSI
read while write format, this computer
compatible unit is available with a data
transfer rate of 12 or 20 K bytes per sec-
ond, yet consumes only 40 watts of
power in run mode and 10 watts in
standby.

And where analog data is required,
the rugged ECR-20 has earned its bars in
numerous military sensor recording

GENISCO *

CARTRIDGE
RECORDER

GENISCO

electronics, the ECR-20 features
a servo capstan motor drive with

*®
Down To S1ze. ;e

tape drive for added reliability and
performance. Offering tape speeds of
1.875 ips and 60 ips, the ECR-20 main-
tains a frequency response of 100 Kz. to 5
KHz., and 3.2 KHz. to 160 KHz. respec-
tively. Signal-to-noise ratio levels out
with 33 dbM
rms to rms
at1.875ips
thru 60 ips.

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.

MEMORY PRODUCTS DIVISION

A Division of Genisco Technology Corporation

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
e Graphics
... and many more.

polyFORTH Il has the high-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.

MULTITASKING/MULTI-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 1K. Large
applications up to 10 times small-
er than with other techniques.

SUPPORT

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

Available 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)

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

Company

General Motors $62.7B
IBM $29.1B

General Electric $27.2B
United Technologies $13.7B
Westinghouse $ 9.4B
Bendix $ 4.4B
Textron $ 3.3B
Allegheny International $ 1.9B

Source: Prudential-Bache Securities, Inc.

Entire 1981 Robot Industry as

1981 Corporate Sales a Percentage of Company Sales

0-20/0
0.5%
0.6%
1.1%
1.7%
3.5%
4.7%
8.1%

Table 1: 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—will 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 selling
basically commodity robots for
various applications.

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

A four-pen, 54 inch pl I
ter Speeds up to 50 ips - Zeta Cé3 Plotter
Workstation

with 4 g acceleratio

jution of

and res

195mr

Zeta 3610/3620 B
Intelligent Plotters I Zeta 8 Desktop

- f m Intelligent Plotter it and
ters. Speeds up t I pen 11" plotte troller

(A guantum gain in plotter throughput.

Nicolet's idea of anintelligent plotteris one youcantell  including serial line printer emulation. We support all

what to do. Our users maintain total control over plot maijor protocols including IBM SNA/SDLC, 2780, 3780,
quality. The result? More plots of better quality without etc. Andwe support such plotting languages as HPGL™,
being chained to your plotter. PLOT 50™ and our own highly compact Graphic Ma-

Our intelligent features let you control plot speed and  chine Language that is generated by our industry stan-
acceleration, pen up/down time, individual pen pressure,  dard software. Plus, we can interpret CalComp 925 tape
windowing and scaling. Automatic pen sensing allows  format and 960 plotter code.
you to mix pen types for finer lines and better shading. Write 29 on Reader Inquiry Card
Plus, dozens of other subtle features that any plofter 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 plofter never has to stop to change pens and
neither do you. When using continuous feed paper = N ZETA
you can create multiple plots on up to 240 foot-long  * N
rolls without operator intervention. Free costly man- - = CORP ORATION
power for work more promising than plotter watching. 2 M A NICOLET INSTRUMENT SUBSIDIARY
And intelligence guarantees compatibility. g N 2300 Stanwell Dr., Concord, CA 94520

You'll get RS 232C or IEEE 488 interfaces as standard Tel. 415-671-0600  TWX 910-484-5951

NICOLET
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HAMAN

Measuring Systems KD.4300 series

Kaman Instrumentation’s new KD-4000 Series, 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 Series you can specify the system functions that fit your application
needs: ID, OD, ’I’h.ickness, Ah'gnment, Comparator Logic (for parts sorting, computer interrupts,
etc), TIR, and more “smarts” on the way.

These systems are available in various packaging options (rack, lab, or NEMA type
enclosures) or work with us to your packaging requirements. Many sensor sizes are available
to cover measurement rcm%es 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 Series, for more complete solutions to your precision measurement problems.

For more information, please write, or call us (303) 599-1825.
KAMAN INSTRUMENTATION CORPORATION

'K‘M‘n P.O. Box 7463
Measuring Systems  Coioraco Springs, co 80933
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Multibus boards that
really communicate.

Introducing the
MZ (Multibus-Zilog)
product line.

Designed expressly for
communications work.

Beginning with our data communica-

Let s commumcate.

Best of all, we can provide these

tions workhorse — the MZ 80 Pro-
cessor Board featuring the fast 6MHz
Z80B cpu. And our Serial I/O Board
can handle 8 independent RS 232
channels. You'll like our combination
1/0O and Memory Board, too. Four
serial I/O channels plus 32kb of static
RAM. And our Multi-Purpose Memory
Board gives you 32kb of static RAM
using 16k “Bytewide” devices. Plus,
optional backup battery. Coming
soon: SNA/SDLC board based upon
the MC68000.

Multibus is a trademark of Intel Corp. ®

boards immediately. In any volume.
So if you need real data communica-
tions power, get the MZ boards
designed to do the job. Just ask for
Art Coombes.

(415) 680-8640

Thomas
Engineering Co.

1040 Oak Grove Road
Concord, CA 94518
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clude many of the successful US
robotics companies. Value added
can come in the form of turnkey
systems, computer controls, or
service, but whatever form it
takes, it will have to be measur-
ably beneficial to the customer
who will therefore be willing to
pay a higher price for it. Ironical-
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 far too
early 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 formed 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 from
robots, their margins may not be
nearly as attractive as those of the
first two groups, but they will sell
robots as parts of a far broader
line of single-source systems for
automating portions of the factory
floor.

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 major newspaper or
journal. The robot industry may
not have been new, but its break
into stardom was.

The atmosphere this year is
quite different, grounded in cold
and hard realism. Robots are not
a panacea nor is their installation
entirely a painless effort. But they
are part of the solution to bring-
ing the manufacturing process out
of the dark ages, and to making it
perform as a contributing asset
and not merely an inevitable cost
of doing business. O

Reprinted with permission of the
author and the publisher, Society
of Manufacturing Engineers.
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) to be cost-e
to OEM systems builders,
the SummaMouse ‘
requires minimum power
and easily interfaces to
standard RS232 and
TTL ports.

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

Now you
can escape the

mouse trap.

cost-effective 5
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The SummaMouse
is also format compatible
with Summagraphics new
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'll get
reliability, quality, on-time volume
deliveries and worldwide technical
' support.

' Call or write for complete
information. Summagraphics
Corporation, 35 Brentwood Avenue,
PO. Box 781, Fairfield, CT 06430.
Telephone (203) 384-1344.

Telex 96-4348.
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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 5V only
EEROM and the Ethernet control-
ler, has introduced the “industry’s
first” five volt only EEROM 8-bit
microcomputer. Based on TI's 7000
family, the new chip (the Seeq
72720) is self-programmable and
uses a 2K x 8 EEROM in place of
TI's traditional ROM. (Figure 1).

ISSCC highlights
included recent
developments
in memory, pCs
and graphics.

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

At present, TI's 7000 series has
not gained a wide market accep-
tance; Campbell feels his EEROM
part will have a volatile 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 wCs are cer-
tain to introduce parts later that
will offer strong competition to
Seeq.

As the role of 8-bit wCs has
moved towards the use of CMOS,
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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”
according to Campbell.

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
i C users.

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

As Figure 1 illustrates, the next
primary targets for EEPROM may
well be the RAM and the micro-
code control store, offering a truly
versatile wC product into the
marketplace.

John Heightly, President of In-

mos, discussed his company’s solu-
tion to electrically-erasable mem-
ory. 5V operation for all modes is a
must these days, and the Inmos
IMS3630 8K X 8 bit part is no ex-
ception (Figure 2). The part uses
Inmos’ own NITROX process, dif-
fering from the Seeq/Intel floating
gate approach. At present both
technologies only offer 10* cycle
endurance, an indication of how
many times the part may be read
to. In the race to boost this figure
past 10° cycles, it will be interesting
to observe which technology wins
the day.

Graphic Displays

On February 22, Signetics intro-
duced two new ICs to extend the
range of its CRT controller family.
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 SCB2675
CRT terminal devices, the CPU ex-
amines inputs from the data com-
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FROM THE SIZE OF THIS PAGE
TO THE SIZE OF YOUR PALM.

INTRODUCING CERMETEK'S
HIGHLY INTELLIGENT 212A-TYPE
MODEM COMPONENT.

VALUES IN SQUARE I

Features:

* Small size 2.4" X 3.8" X .658"

* 300/1200 BPS operation

* Bell 212A and 103 compatible

* Intelligent serial command interpreter

A complete integral 212 A modem com-
ponent. At Cermetek, modem technology
has evolved to reduce the size of an in-
tegral 212A-type modem from a very large
PCB down to the size of a component. In a

r &l microelectronics A
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Advanced data systems through lfz\o‘?’ & &
innovative components ¢ ©

space of 8 square inches, the CH1760 im- * Auto/Manual dialing — DTMF or PULSE A
plements a fully featured 212A-type * Auto/Manual ANSWER 'l :
modem, including an FCC registered tele- ¢ Auto/Forced selection of DTMF or 'l i
phone line interface and advanced auto- PULSE dialing ]
dial capability. 1679 1061 1988 1888 ] , ., speed selection -
No more custom PCBs. Since the CH1760 is a standard ¢ Auto parity selection 1
modem component and is fully featured, you no longer have * Call progress tone detection (dial, busy, ring- :
to commit to a custom PCB to enjoy R12A-type modem in- back, modem answer tone and human voice) 1
tegration. No NRE s or custom contracts to worry about. * 32 digit last number dialed storage :
If you still need custom, the CH17680’s firmware can be re- * Memory expansion port (stores an ad- ,' 1
configured to meet your special needs. An EPROM version ditional 52 telephone numbers or :
of the component, the CH1760E, enables custom features to log-on messages) 1
be fully evaluated before committed to hard masks. * TTL Host serial interface :
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Figure 1: Seeq's single chip EEROM microcomputer.
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Figure 2: The Inmos IMS3630 8K x 8 bit EEPROM.

munications line and the keyboard
and places the data to be displayed
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 display
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

ISSCC

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 apply visual attributes to
the resulting display, and logic to
display a cursor on the scr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>