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BREAKTHROUGH IN

BEACON" leads the way with new standard




COLOR GRAPHICS.

price-performance and human-factors engineering.

Finally, a medium-priced color

system with the performance of ch
expensive systems

mOIIfnroducmg Beacon™ from Florida

Computer Graphics.

Enhanced productivity for
business and engineering.

The Beacon™ System displays a full
spectrum of graphics capabilities. Not
only multi-color graphs anciIL charts, but
engineering as wi

Asa stand e or host-dependent
plsy:itc‘am Beacon does it all. For enhanced

uctivity in engineering, marketing,
manufacturing, and financial control.

More power where it’s needed.

The Beacon System can accommodate
up to almost 1 of main processing
memow With the addition of 640 KB of

memory, B&oon can create a
1280 x 960 image resolution used in
many CAD/CAMa ha'mons Thishigh
resolution, com with standard
zoom and roam features on a 13" or 19"
display, make Beacon ideal for engineer-
ing applications. Beacon’s own menu
driven software and CP/M compatible
operating system vide access to a
comprehensive li of pi that
cover virtually every aspect of business.

Superior graphics features.
The extent and caliber of Beacon’s
gxaphics features is unmatched in its

The System s brighter, more vivid
oS ster(ri\ from a unique electro(rilllcsp .
and a su raster scan Y.
The B&oonBRiGHT“‘ image, com-
bined with an anti-glare filter eliminates
the need for hooding the display—even
in brighdly lit areas.
, lClrdg:sﬁllsvectors arv:st,edrectzmgls&s‘h har?ind
polygon fills are wi
ware rather dnang:mmftware As a result,
response is almost instantaneous.
con’s 16x zoom feature can be
controlled from the keyboard in 1x
ki b koo
scrolling is v in excep-
tionally smooth. Beacon also provides

reverse video and underline, as well as

bhnkmg and variable h
graphics fmtﬁrsﬂgh include:
640x 480 ution (standard); 6 memory

planes with 256 colors—up to 32 usable
at a time (16 in the graphics plane and

16 in the alpha numeric lane) and 18
le function onthekey—
and another 18 on the display bezel.

Write 13 on Reader Inquiry Card

Human-factors engineering.

The human factors, or ergonomics,
that make a computer personally com-
Bmoofortable é)lay ax‘\i integral part in the

n System’s design.

The critical area of reducing eye
strain and fatigue has been accommo-
dated through the development of a
screen image twice as steady as the image
in other computer systems, includi

that are advertised as “flicker

For extra visual comfort, the tness
of the Beacon image is controllable at
the keyboard, and an anti-glare filter
reduces reflections

Beacon's commitment to supe-
rior ergonomic design doesn't stop there.
To avoid back strain, the monitor tilts,
swivels, and uniquely adjusts 5.5” in
height. In addmon. e keyboard is
separate from the display and can, there-
fore, elnnmtedxesenseofbemgued
down to the monitor.

Other hands-on features that make
for greater comfort and uctivity are:
a three-d ad]ustab ultmthek -
board, a rest, tactil p-
turedkeys,andadnnpledhomekeym
the function and numerical key clusters.

The importance of MPA.

Our MPA, or Multiple Processor
Is\rchlteciure is unique to d“:il B&acl:;tl\
ystem. It incorporates six indivi
microprocessors, each chosen for its effi-
dency in the of specific tasks.

System throughput is optimized with
the use of an administrative processor
which distributes Beacon's internal work-
load. A 16-bit bit-slice processor is
dedicated solely to graphics tasks and
mathematical ions.

MPA is at the heart of Beacon’s extra-

i performance.

Quality and service assured.

uipment is constantly moni-
tored and evaluated from our corporate
producuon fadility, utilizing the most

ted automated test equipment
avajlable today. And our systems are
supported by three levels of service,

assuring you of minimal downtime.
BEACON™—the beginning.

Beacon is available. NOW. And it’s
just the of a comprehensive
family of systems that will enhance your
productivity. Contact us for more
information on how the Beacon System
can work for you. We'll send you our
full color literature. Just write:

Marketing Communications Manager,
Forida Computer Graphics,

1000 Sand Pond Road,

Lake Mary, Florida 32746.

Or call (305) 321-3000. In the Continental
U.S. ousside Florida, dial 1-800-327-3170.

~rCG

FLORIDA COMPUTER GRAPHICS

VISION IN COMPUTERS.




The most complete line of Interface Products for PDP=TI, LSI-TI
and VAX* Computers with features you can't get anywhere else

For DEC users...
MDB makes the difference!

You can have it all! Along with the benefits of
your DEC computer, you can get interface products
that significantly extend the capability, flexibility
and economy of DEC systems. MDB makes more
DEC system boards than any independent man-
ufacturer —some with plain vanilla compatibility;
others with plain incredible performance boost-
ing features. For example —

« Line printer controllers for every major line
printer, with complete self-testing capability and
optional RS-422 “long lines”’

» Peripheral device controllers for card readers,
X-Y plotters, electrostatic printer/plotters and
paper tape readers/punches.

+ DZ11 compatible multiplexors for LSI-11 and
PDP-11 users; some combine RS-232 and current
loop or RS-422 with a single board.

- High speed synchronous serial interfaces; one
DUP-11 compatible model has all bit and byte
protocols even for LSI plus X.25 capability.

- Inter processor links between Unibus computers
or between Unibus and Q-bus.

» System modules including DMA modules
with RS-422, general purpose parallel
and digital I/O inter-

faces, an IEEE 488 bus

controller and a programmable real time clock.

» PROM memory modules, some with an on-board
PROM programmer.

» General purpose interface and bus foundation
modules.

+ LSI-11 based subsystems and systems with capa-
bilities like TU-58 cartridge storage and memory
management.

« LSI-11 system boxes with 22-bit addressing and
switching power supplies.

- LSI-11 bus repeater and bus switches to allow
sharing of memories and peripherals between

processors.

ANIMDB products are available under GSA

contract #GS-00C-02851.
Give your DEC system all the benefits. Discover
the difference MDB interface products can make.

*Trademark Digital Equipment Corp.

1995 N. Batavia Street
Orange, California 92665
[ | 714-998-6900

SYSTEMS INC. TWX: 910-593-1339

See Us at Wescon/Mini Micro, Booth 211 & 213

Next MDB DEC Compatible Show: 9-9-82 Sunnyvale, C.
Hilton Inn

Write 41 for LSI, 42 for PDP
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Our cover photo illustrates the latest series
of industrial wP boards from National
Semiconductor. The boards are targeted
for harsh environment applications, tolerat-
ing a temperature range of —40 to +85 C
(see p. 77).
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In Part 4 of Paul Snigier’s bus series. Snigier continues his discussion of the IEEE-488
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Designed to tolerate modifications to their basic elements. alterable pCs bring new
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CONVERT RGB to
COMPOSITE VIDEO
with LENCO’s
CCE-850 ENCODER.

_—-'_—_S_H__—-_-—_—_—-D ;
&2 999 9==0 = @ i-

Now you can display compu-
ter colorgraphics on a stand-
ard NTSC color television
monitor, or videotape the

faman
e o s
feman
om0

information for distribution.

TIPSO

Lenco’s CCE-850 Colar 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
B Detailed Enhancement
W Color Test Patterns

W Auto Sync Detector

W High Resolution

m 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 25 on Reader Inquiry Card

Digital Design

Publisher Jeffrey C. Hoopes
Managing Editor Bob Hirshon
Senior Technical Editor Dave Wilson
West Coast Bill Groves
Technical Editor (408) 371-9620
East Coast Nicolas Mokhoff
Technical Editor (212) 340-9700

New Products &
Directory Editor
Editorial Assistant

Martha Hawkins
Mary Rose Hanrahan

International

Electronics Editor Ron Neale
International

Computers Editor Eric Wignall
Southwest Contributing Editor Irwin Carroll
Contributing Technical

Editor Edward Pevovar
Contributing Software

Editor William Ten Eick
Contributing Technical Editor Paul Snigier
Publication Services

Manager Charlotte King
Production Manager Jon Buchbinder
Art Director Richard D. Samo
Assistant Art Director Tilly Berenson
Production/Graphics Mary-Jo Borkoski,

Judy Bielicki, Joan Scheffier,
Vete Saulenas, Don Schaff

Elaine Bull
Helen Obermayer

Elizabeth Mahon-
Laidlaw

Edie Almeleh, Sarah Binder,
Gary Byme, Deb Goldstein,
Regina Harrington, Lynda Neue,
Laurie Poth

Karen Melanson,

Mal Rankin,
Nanette Rayman,
Linda Davis, Cassandra Ewing,
Susan Joy Sager, Paul Christo

Promotion Manager
Research
Circulation Manager

Circulation

General Administration

Group Publishing Director
Albert J. Forman
T e e
Advertising Sales

Northeast: John Moon (617) 232-5470, 1050
Commonwealth Avenue, Boston, MA 02215

Middle Atlantic/Southeast: George Cominsky
(212) 340-9700, Morgan-Grampian Publishing, 2
Park Avenue, New York, NY 10016

Midwest: Hank Bean (312) 346-4611, Morgan-
Grampian Publishing, 2 North Riverside Plaza,
Chicago, IL 60606

South Central: Jerry Ambroze (713) 780-3326,
Ambroze and Associates, 2186 Augusta, Houston,
TX 77057

Northwest: Jim Teller (408) 371-9620, 1901 S.
Bascom, Suite 1005, Campbell, CA 95008
Southwest: Lindy Dolan (213) 981-3300, 15910
Ventura Boulevard, Suite 1215, Encino, CA 91436
Classified Manager: William L. Pryor (617) 232-
5470, 1050 Commonwealth Avenue, Boston, MA
02215

Japan: K. Yanagihara (03) 350-0272, 10-10 Shin-
juka 3-chome, Shinjuku-ku, Tokyo 160, Japan Ca-
ble Address: Yanacour Tokyo.

ISSN 0147-9245

Published monthly and copyright © 1982 by Mor-
gan-Grampian Publishing Company, 1050 Com-
monwealth Avenue, Boston, MA 02215. Second
class postage paid at Boston, MA and additional
mailing offices.

Digital Design ® August 1982



Buy a Lexidata8000
and gethalfaVAX free.

r half a DG MV/6000. Or
half a Perkin-Elmer 3230.
Only one graphics proces-

sor is designed to free your host
of a substantial portion of the
processing load
imposed by
CAD/CAM
applications.
The System
8000 fea-
tures dual
processor
architec-
ture, com-
bining
the 16/32
bit
Motorola
MC68000,
the indus-
try’s leading micropro-
cessor, with a Lexidata-designed
ultra high-speed display proces-
sor. The System 8000’s unique
architecture, graphics software
(modeled after the ACM
SIGGRAPH CORE), and data-
base structure allow you to dis-
tribute the computer’s workload
to the most appropriate proces-
sor: the display controller, the
graphics system controller, or
the host CPU.

Our software package,
LX/GP1, supports a 31-bit pre-
cision Object Data Structure™
(ODS) consisting of graphics
primitives and functions for
defining and changing the bit-

VAX is a trademark of Digital Equipment Corporation

map memory. The ODS isa
high-level mathematical
description of the graphics data-
base maintained in a World
Coordinate space. Like a display
list, the ODS is kept in vector
format; however, the

local World Coordinate
description allows multi-
ple viewing operations of the
database or sections of the data-
base without requiring the host
to redefine the objects. In addi-
tion, all graphics transforma-
tions are performed locally.
Therefore, you can redraw the
display quickly, without host
processing or data retransmis-
sion. Unlike conventional dis-
play lists, ODS processing is
proportional to the number of
vectors being viewed, not the
length of the display list.

Write 21 on Reader Inquiry Card

Incorporating System 8000
hardware into your graphics
environment ensures a strong
processor balance, where no one
element is consistently the bot-
tleneck. System 8000 software
assures that all elements are
equally efficient, leading to high

performance
and cost
effective use
of all the
hardware in
the interactive
computer
graphics system.
: For more
details, call
i (617) 663-8550
. or write to us at
L 755 Middlesex
Turnpike,
- Billerica, MA 01865.
- TWX 710-347-1574.

I
e

BLEXIDATA

The clear choice in
raster graphics.



e ANNOUNCING o
CI 1220

TWO MEGA-BYTE FLOPPY DISK SYSTEM FOR LSI-11 BASED SYSTEMS
DUAL DRIVE — DOUBLE DENSITY — DOUBLE SIDED
® DEC RX02/RX01 COMPATIBLE

® DUAL WIDTH DMA CONTROLLER
® COMPATIBLE WITH LSI 11/2 OR LSI-11/23

Digital Design

EDITORIAL, SALES, AND
CIRCULATION OFFICES
Digital Design

1050 Commonwealth Avenue
Boston, MA 02215
Telephone: (617) 232-5470

MORGAN-GRAMPIAN

@ BOOTSTRAP, DIAGNOSTICS PROVIDED,
RACK MOUNT ENCLOSURE
® 3 MONTH WARRANTY, PARTS AND LABOR

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

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

TWO MEGABYTES FOR LESS THAN THE PRICE OF ONE. Wt et T

The CI 1220 is completely compatible with DEC operating systems using DEC RX03 protocol and DEC standard
DY handler. Compatible with RX01/RX02 media, IBM 3740 format. Dual width controller operates at +5VDC @
2.7A supplied from LSI-11 backplane and is compatible with any Shugart interface floppy drives.

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH.

Chrislin Industries, Inc.

31352 Via Colinas ® Westlake Village, CA 91362 ® 213-991-2254
TWX 910-494-1253 (CHRISLIN WKVG)

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

New Publication Development
H.G. Buchbinder, Director

Write 31 on Reader Inquiry Card

TRANSPARENCY FLARING

& OVERLAY

4096
COLORS

NTSC
OUTPUT

512 X 512

RESOLUTION ANIMATION

SLIDE-
PRINT-
VIDEOPRODUCTION

GRAPHIC
DESIGN

“DOESIT-ALL" TEXT UP

TO HUNDREDS
OF PAGES
CRAWL &

SCROLL

SYMTEC PGS IlI ...
ON€E GRAPHICS GENERATOR
THAT DOES IT ALL

Symtec’s Hi-Res Graphics
Generator is completely
software controllable so
you can tell it what to do
instead of it telling you!
Create text or graphics and
move them around on the
frame. Create text in almost
any font you can imagine,
even foreign language
characters. Store and run
hundreds of text pages
automatically. NTSC output
can be broadcast or taped;
made into 35mm slides and
regular or instant prints;
overlaid over tape, videodisc
or video camera feed.
Computer created frames

or text or graphics can be
stored on disk for future
recall, sent via modem to
distant locations, or
transferred frame-for-frame
to tape to create ‘‘real
animation”. Standard

PGS Ill is controlled by an
Apple* computer. Interface
with other computers is
optional at extra cost.

PGS Ill. One Graphics
Generator that does it all.
Priced at $7000 retail.

O.E.M. and quantity discounts
available. Write or call for
details.

15933 West 8 Mile Road, Detroit, Mich. 48235 S‘N‘{" <

(313) 272-2950

*Apple is registered trademark of Apple Computer, Inc.

Write 9 on Reader Inquiry Card

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

w<ABP VBPA

SUBSCRIPTION POLICY

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

Circulation Department
DIGITAL DESIGN
1050 Commonwealth Avenue
Boston, MA 02215

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

DIGITAL DESIGN solicits editorial material and
articles from engineers and scientists. Con-
tributors should submit duplicate manuscripts
typed with two spaces between lines. All illustra-
tions should be clear; components on all
schematics and line drawings should be labled.
The editors assume noresponsibility for the safe-
ty or return of any unsolicited manuscripts.
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DaVinci would have traded all his notebooks
for this new AED767graphics terminal.

Today, Leonardo da Vinci’s note- Instead, his patron, the Duke of reference grid that doesn’t utilize video
books are priceless objets d’art. They Milan, used the casting bronze for memory. Plus a refresh rate, adjustable
also contain many unique engineering  canons in a war against France. from tv standard to flickerfree 45 Hz.
A E s concepts, like the But what took Leonardo many The AED767 gives you smoother
que :
anti-aliasing feature One shown above of years to devise could have been drawings than any CAD station on
ETER TR, the iron framework  achieved in mere hours with the help  the market—and at lower cost. So be
he designed to rein-  of AED’s new 767 color graphics and 3 latter-day ‘da Vinci’ and use the
force the headand  imaging terminal. Available in desktop best computer-aided design tool at
neck moulds for Il or 3%2” high rackmount configuration, your disposal. The AED767.
Cavallo’, the horse.  this new CAD machine has the kind of Advanced Electronics Design, Inc.,
— Although da Vinci  innovative features you'd expect only 440 Potrero Avenue, Sunnyvale,
— ;. worked periodically from AED. Features like built-in anti- CA 94086. Phone 408-733-3555
oy on ‘Il Cavallo’ for aliasing (which virtually eliminates jag- Telex 357-498. Outside California,
-- 16 years, the gigan-  ged lines common to rastergenerated  Hawaii.and Alaska call 800-538-1730.
-- tic bronze statue, vectors). 1K x1K x 8 virtual address All images shown taken from screen of AED767.
- which was tostand  space. 768 x 575 pixel viewing window.
! . some 26 feet tall, Up-to-256 simultaneous colors from a
on . never materialized.  palette of 16.8 million. A blue line

Sponsors of the U.S. Pavilion, 1982 Worlds Fair Write 5 on Reader Inquiry Card
Sales Offices: LA 213-907-8811/Detroit 313-352-4290/New Jersey 201-238-6322/Boston 617-256-1700/Washington, D.C. 301-760-4310




LIGHT BEAM
EMITTER

DETECTOR
BASEPLATE

NEW OPTICAL KEYBOARD

Optical Techniques Inc. (OTI) has developed a
cost-effective, full-travel optoelectronic keyboard
without sacrificing either reliability or function.
The optoelectronic components are multiplexed

September 7-10

ICCC °82. Sixth International Conference
on Computer Communication. Barbican
Center, London, England. Contact: 1CCC
'82. Box #23. Northwood Hills. HA6 I'TT,
Middlesex. UK. International Phone: 44

September 2024

Compcon Fall *82. Capital Hilton Hotel.
Washington. DC. Conference on Computer
Networking. Contact: Compcon Fall "82.
PO Box 639. Silver Spring, MD 20901.
(301) 589-3386.

by pulsing the emitters and scanning the detectors,

9274 27511.
simultaneously reducing power consumption and
component failure rates.

OTI’s unique technology replaces obsolete
mechanical and capacitive switches within an en-
coded keyboard while ensuring N-key rollover.
Key depression is detected by interruption of an
infrared light beam (see illustration).

September 21-23

Semicon East "82. Hynes Auditorium, Bos-
ton, MA. Contact: SEMI. 625 Ellis St..
Suite #212, Mt. View. CA 94043. (415)
974-5111.

September 8

Invitational Computer Conference. Bos-
ton Mariott Hotel, Boston. MA. Exhibits
2PM-7PM: Technical Seminars start at
9AM. Directed to OEM decision makers.

Optical Techniques Inc

1800 East Garry Santa Ana, CA 92705
(714) 540-9040

Write 38 on Reader Inquiry Card

MICRODRIVE

DC100 CARTRIDGE DRIVE
HAS SMART VO

MicroDrive/OEM now features a micro pro-
cessor based I/0. This unit performs all con-
trol and formatting for quick systems
integration. A high level command set (22 com-
mands) allows full peripheral status for the
model 1251/ 0. Serial and parallel options are
available priced as low as $400 in OEM quy.
MOYA CORPORATION
9001 Oso, Unit B
Chatsworth, Ca. 91311
Tel: (213) 700-1200

Write 39 on Reader Inquiry Card

HAS YOUR ADDRESS CHANGED-
ARE YOU PLANNING TO MOVE
IN THE NEAR FUTURE??

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

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

10

systems houses, and quantity buyers. Con-
tact: Susan Fitzgerald, Conference Megr..
B.J. Johnson & Associates. 3151 Airway
Ave.. #(C2, Costa Mesa, CA 92626.

September 13-15

Autofact-Europe. Exhibition and Confer-
ence Center (Palexpo). Geneva. Switzer-
land. Combined conference and exhibition
focusing on the technologies of automated
and computer integrated manufacturing.
Contact: Society of Manufacturing Engi-
neers. One SME Drive. PO Box 930. Dear-
born. MI 48128. (313) 271-1500.

September 13-16

Sixth International Conference on Soft-
ware Engineering. Tokyo. Japan. Contact:
Sixth Intl. Conference on Software Engi-
neering. PO Box 639. Silver Spring. MD
20901. (301) 589-3386.

September 14-16

Wescon ’82. Anaheim Convention Center,
Anaheim Marriott Hotel, and the Inn at
the Park. Anaheim, CA. Covers: active
and passive electromechanical compo-
nents: computers and peripherals: instru-
mentation and test equipment: tools and
production equipment: control systems:
and. power supplies Contact: Eileen
Algaze. Communications Coordinator. 999
N. Sepulveda Blvd.. El Segundo. CA
90245. (213) 772-2965.

September 14-16

Mini/Micro Computer Conference and Ex-
hibition. Disneyland Hotel. Anaheim, CA.
Contact: Eileen Algaze. Electronic Con-
ventions. Inc.. 999 N. Sepulveda Bivd.. El
Segundo. CA 90245. (213) 772-2965 or out-
side CA. (800) 421-6816.

September 15-17

LAN ’82. The Marriott. Los Angeles. CA.
Local Area Networks in an exhibition. ap-
plications program. and short courses.
Covers: distributed data base services.
print and file services. work stations. net-
work monitoring and control. Contact: In-
formation Gatekeepers. Inc.. 167 Corey
Rd.. Brookline. MA 02146. (617) 730-2022.

September 21-23
SOFTWARE/expo-National. Expocenter.
Chicago, IL. Sponsored by Infosystems
Magazine. Contact: SOFTWARE/expo.
Suite 400, 222 W. Adams St.. Chicago. IL
60606. (312) 263-3131.

September 21-23

Voice Data Entry Systems Applications
’82. Villa Hotel. San Mateo. CA. Contact:
Robert Burgess. Public Information Office.
Lockheed Missiles & Space Company.
Inc.. Sunnyvale. CA 94086. (408) 742-6688.

September 23-25

Computer Showcase Expo. New York
Coliseum. New York. Contact: The Inter-
face Group. Box 927, 160 Speen St.. Fra-
mingham, MA 01701. (617) 879-4502: out-
side MA (800) 225-4620.

September 28-30

Federal Computer Conference. Sheraton
Washington Hotel, Washington. D.C. In-
tensive 3-day program of sessions and
workshops includes special all-day ““back-
grounder”” seminar on first day. Major
ADP equipment/systems Exposition on
second and third days. Contact: Federal
Education Programs. P.O. Box 368. Way-
land. MA 01778. (617) 358-5181.

September 28—October 1

Computer Graphics. San Diego. CA. 4-day
course covers: technology fundamentals:
raster scan, vector and color techniques:
software and hardware availability and se-
lection criteria: and equipment selection
and implementation of graphics applica-
tions. Contact: Ruth Dordick. Integrated
Computer Systems. 3304 Pico Blvd.. PO
Box 5339. Santa Monica. CA 90405.

September 29—-October 1

1982 International Conference on Circuits
and Computers. New York Hilton. N.Y..
NY. Focus is on VLSI and large-scale sys-
tems. Contact: Circuits and Computers. PO
Box 639. Silver Spring. MD 20901. (301)
589-3386.
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Smart Graphics” G-100
We Have Only Just Begun.

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

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

GRAPHICS

As a graphics tool the G-100 is a smart
choice; two full pages of 768 x 585
viewable resolution, circle, rectangle,
vectors, pattern draw, and of course
Plot10® compatibility.

ALPHANUMERICS

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

1393 Main Street Waltham, MA 02154 (617) 890-5764
Write 19 on Reader Inquiry Card

OTHER FEATURES

e CP/M Capability

¢ 15" P-39 Green Phosphor Screen
e Optional Disk Drive

e Special Function Keys

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

® Plot-10 Trademark Tektronix
® VT-100 Trademark Digital Equip. Corp.
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NEC 16-bit Personal Computer

NEC Information Systems, Lexington, MA,
has developed the Advanced Personal Com-
puter (APC) which utilizes the CP/M-86 op-
erating system and is based on a NEC-manu-
factured 16-bit 8086-compatible pP.

First Commercial Ada Product

The new Ada Syntax Checker, AdaSynCh,
from Intermetrics, Cambridge, MA, is a Pas-
cal program which checks the grammatical
form of an Ada source program. AdaSynCh
determines whether a program is written
with proper Ada grammar and format, but
also indicates where errors exist.

NS16000 Cross Software Development

The first version of the NS16000 cross soft-
ware development package, NS-ASM-16, is
now available from National Semiconductor
Corp. Intended as a support package to fa-
cilitate the development of software for
NS16032-based systems, NS-ASM-16 will ini-
tially be available on the DEC VAX 11 se-
ries. NS-ASM-16 cross software develop-
ment package consists of an assembler,
linker, librarian and symbolic debugger.

SPI Offers CMOS Logic ICs

Semi Processes, Santa Clara, has introduced
a new family of 33 high-speed CMOS logic
circuits available in sample quantities over
the next three months. SPI plans to expand
to more than 100 devices by early 1983.

Kennedy Acquires BASF Winchesters

Kennedy, Monrovia, CA, has purchased the
8" Winchester disk product line and manu-
facturing operations of BASF Systems, Los
Gatos, CA, location. The transaction in-
cludes the assets, work in progress, spares,
inventory and designs, as well as the rights to
manufacture and market the BASF 5%" disk
drive in the US.

NEC Enters Gate Array Market

The Electron Division of NEC Electronics
has entered a new market area with the in-
troduction of six high-performance gate ar-
rays. Three TTL arrays range in complexity
from 256 to 1,000 gates and have 1/O levels
that are compatible with 74 ALS series ad-

vanced low-power Schottky devices. The
three CMOS arrays range from 858 to 2,112
gates and are compatible with standard TTL
and CMOS devices.

Seiko Enters Computer Graphics

With the introduction of advanced color and
monochrome graphics display terminals, a
CRT hard copier, and a pair of digitizing
tablets, Seiko Instruments has expanded into
the US computer graphics market. The first
raster scan graphics display with hardware
anti-aliasing is the latest in the series of
graphics terminals.

DEC And FPS Announce Agreement

Digital Equipment Corp and Floating Point
Systems have announced a cooperative mar-
keting agreement to market a FPS Array
Processor and VAX computer combination
for use in computation-intensive applica-
tions. Floating Point System’s FPS-164 At-
tached Array Processor interfaces with Digi-
tal's VAX-11/780 and VAX-11/750 32-bit
computers.

Pyramid To Market Supermini

Pyramid Technology will market a general
purpose supermini computer later this year,
backed by $3 million in venture capital. The
32-bit supermini includes a new proprietary
design concept that will permit users to ex-
pand processing power and functionality in
incremental stages.

Biomation And Millenium Merge

Gould has established a new unit targeted
toward the high end of the test and measure-
ment market by combining Millenium Sys-
tems, Cupertino, CA, and Gould Biomation,
Santa Clara, CA. The new operation, with
joint manufacturing, marketing and product
development capabilities, is part of Gould’s
Instruments Division.

Lifeboat Offers EM80/86 Emulator

Lifeboat Associates has announced the pub-
lication of the new EMS80 emulator which
permits SB-80 and other CP/M-80 compati-
ble software to run on the IBM Personal
Computer under DOS with no hardware ad-
dition or change.
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FREE-HAND SKETCH

“DS1" allows operator to digitize directly from a free-
hand sketch. Vocal Output prompts operator as IBM
Microcomputer collects data. Enter a ‘D’ size in 1 hour.
NO GRIDS. EDITS are performed in minutes.

COMPUTER PROCESSING

Computer straightens slanted lines, uses correct
DG Nova 4X, Eclipse, MV 8000 size symbols and enters alignments among symbols
DEC VAX, PDP11 entered by user during input. Drum plotter or

UNIVAC Electrostatic plotter output.
HARRIS

CONNECTION NET LISTING BILL OF MATERIALS
= T T “DS1" automatically
== s provides Net and Bill
e ey Lists directly from data
= g base of digitized
= o _ schematic.
P.C.B. ROUTER INTERFACES
ASI-PRANCE “DS1" interfaces to P.C.B. Routers, Wire Wrap,
AUTOMATE 80 Simulation and Test Programs.

COMPUTERVISION
REDAC
SCICARDS™

“DS1" performs Back-Annotation from a ““Was-To"’ list
derived from the P.C. Router. “‘Back-Annotation’ auto-
matically updates the schematic to agree with the circuit
board component placement.

Write 7 on Reader Inquiry Card

27822 El Lazo Road, Laguna Niguel, California 92677 ¢ (714) 831-5611




Truly a national computer re-
source, the Los Alamos facility,
operated by the University of
California for the US Department
of Energy, is one of the most ex-
tensive computer complexes in
the world. Early in May, the press
was permitted to peek at the vast
range of capabilities hidden in the
Northern New Mexico mountains.
A day packed with information
stimulated discussion about the
future super computers.

The extremely sophisticated
staff at Los Alamos feel that the
present facility is probably two
super computer generations away
from today’s needs. Current
needs are barely being met by the
Cray 1 machines and by 1990, a
machine 100 times more powerful
than a Cray 1 or Cyber 205 will be
needed for weapons design. They
expressed concern that the next
generation of super computer
may not come soon enough or be
good enough. They are also deep-
ly concerned about the nationality
of the next super computer gen-
eration.

Strong signals coming from Ja-
pan indicate that the next super
computers may be Japanese. Los
Alamos has already started look-
ing at the proposed supers now
being developed in Japan. On this
side of the Pacific, little seems to
be happening in the development
of a new super; at least, not with
the same level of R & D funding
and government investment.

Certainly if the next generation
of super computers does originate
in Japan, there will be a few more
American companies in trouble—
to say nothing about our techno-
Igical leadership. It is a dilemma
for an organization like the Los
Alamos National Laboratory and
for the US super computer pro-
ducers, too. Can a government
organization buy imported com-
puters? Yes, under our present
laws a US subsidiary of a foreign
company can sell to the US gov-
ernment as though it were a do-
mestic supplier, if it follows the

Technology Trends

When Are 4 Crays Not Enough?

Figure 1: The above representation of an SF45 molecule was created at Los Alamos
National Laboratories by Ronald Griego.

existing rules.

Of course, the other consider-
ation in procuring foreign com-
puters for a strategic resource like
Los Alamos would be national se-
curity. Media day organizers at
Los Alamos did not make this
their main issue; however, it is
one that the US government and
the US computer industry must
face in a very short time. Will the
US computer manufacturers be
able to leap ahead to meet the
needs of Los Alamos and other

government facilities, or will they
concentrate their efforts on short-
term markets? The non-govern-
ment users of the current Crays
and other supers now include oil
companies and other businesses
that do not need to move ahead
as fast as Los Alamos. This com-
mercial market is also larger than
the government market, so it will
get the most attention.

Super Computers
From a few mechanical desk cal-

OTHER DOE PROGRAMS 21.3%

-~

hg¢—

«——— DEPARTMENT OF DEFENSE 1.8%

NUCLEAR REGULATORY
COMMISSION 7.8%

-«— REIMBURSABLE OTHER 6.7%

INERTIAL CONFINEMENT
FUSION 12.3%

Figure 2: Distribution of computing services, fiscal year 1981.
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Fast CMOS Arrays. Here's the design tool
you've been waiting for! The ISO 3/6 Fast
CMOS Design Manual contains all you need

to know to implement your digital designs on
high performance gate arrays. Sections on
technology, CMOS logic design, macrocells,
placement, interconnect, testing, and pack-
aging—all clearly written and illustrated—
guide your engineering efforts. Design aids
such as 200X layout sheets, macrocell plan-
ning sheets, test planning sheets, and special
interconnect tools—all developed by IC ex-
perts—enable you to design in an integrated
circuit format. Evaluation samples allow you
to characterize the technology using your own
equipment.

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

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

=S
=== |)NIVERSAL SEMICONDUCTOR INC.
2
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Modgraph GMD
Display Generators...

High Performance Graphics
at an Unbeatable Price!

A tough statement backed by a
unique modular approach. Buy
only the capability you need.

Modular in design, configurations
are available ranging from single
board B/W graphics
to full color

image display

systems at resolu-

tions from

512 X 512 to [J Interlace or Repeat Field
1024 X 1024. 0 128 ACII Character

Generator

O 1-15 X Character
Magnification

[0 On Board 8 or 16 Bit
Interface

[0 RS-232 Interface

To fully appreciate the Modgraph
GMD Display Generator, you have
to see it in action. We'll arrange
for a demonstration and show
you the latest in high perform-
ance graphics at an unbeatable
price.

Graphics memory is switchable
from 30HZ interlace to 60HZ
repeat field for flicker free display
at no additional cost.

0 compact Modular Design
00 512 X 512 to 1024 X 1024
resolution

ERRFNOEF IR AR

Modgraph, Inc., 1393 Main Street, Waltham, MA 02154 (617) 890-5764 O O O L S
Write 23 on Reader Inquiry Card




culators used in 1943 to design the
first atomic bombs, the Los Ala-
mos National Laboratory has be-
come a world leader in using
computers. Today, four Cray 1
machines with 6 trillion words of
permanent memory form the nu-
cleus of the Los Alamos computer
operation. Over 3500 users are
connected to one of the most
complex computer networks ever
assembled for interactive time
sharing.

Crays are only the tip of the
Los Alamos computer pyramid.
In fact, a pair of DEC VAX 11/
780 are used to operate the Crays.
More than 50 other VAX ma-
chines are used along with four
CDC 7600’s, a CDC 6600, and a
pair of CDC Cyber 73’s to round
out the main computing facility.
At any given time, the 3500 users
have access to about 2.7 trillion
words of on-line storage in vast
disk forms. Another 4 trillion are
stored in IBM 3850 Mass Storage
Systems, and these tapes perform
like linear disks, with average ac-
cess time running 10 seconds for
any data. The 3850 storage system
is managed by an IBM 370/148
and 4341 control processors. Two
of the latest model Crays have in-
ternal memory capacities of 4 mil-
lion, 64-bit words.

What can you do with all of this
computing power and memory?
Things most scientists would like
to be able to try. Just think of the
results that can be obtained run-
ning a program on a Cray for 10—
20 or even 100 hours. Problems in
hydrodynamics, Monte Carlo
techniques, creating a data base
for DNA studies, designing nucle-
ar, laser, and particle beam weap-
ons, or searching for safer, more
efficient methods of disposing of
nuclear wastes are only a few of
the daily problems tackled at Los
Alamos. By 1990, Los Alamos ex-
pects to have 5000 to 6000 users
operating on an even bigger
network.

Three separate types of com-
puting services are carried out at
Los Alamos. First. is open scienti-
fic calculation used for a wide
range of energy. defense, earth

Technology Trends

QUANTITY DESCRIPTION

3500 USERS
4 CRAY-1
4 CDC 7600
1 CDC 6600

2  CDCCYBER 73
50  DEC VAX 11/780 (DP/s)

(TWO VAX 11/780)

1 COMMON FILE SYSTEM (CFS)
1 OUTPUT STATION (PAGES) (TWO VAX 11/780) VMS
1 PRODUCTION CONTROLLER (FOCUS) VMS

TOTAL POWER
SYSTEM (CDC 6600-1)

CTSS 64
LTSS 16
NOS 1
NOS 1
VMS 10
VS1

Figure 3: Los Alamos National Laboratory’s major computing resources.

and space sciences, life sciences,
chemistry, physics and mathemat-
ics. Second, is the administrative
operations of the laboratory and
its staff of near 7000 people (2700
are technical staff, and half of the
staff holds a Ph.D). Third, is the
classified computing involved in
designing, developing, and testing
nuclear and beam weapons for
the national defense. This type of
computing may account for more
than half of the computer usage.
It also presents very special prob-
lems of security with 3500 users
on line.

A Real Computer Network
Keeping 3500 users happy is a
challenge few computer installa-
tions have been forced to meet at
the level of scientific computing
performed at Los Alamos. Not
only must the network manage
the communications and time
sharing on the vast array of com-
puters, but the hardware must re-
main transparent to the users.
This permits users to work on a
variety of computers, depending
on availability and the scope of
the problem.

Network switching is performed
by three VAX 11/780 machines
with PDP-11's serving as concen-
trators and switches. The entire
network is interconnected with
miles of coax, and fiber optic
links are being installed for new
equipment.

User terminals have been stan-
dardized throughout the facility to
TI Silent 700 series, DEC VT100,
Tektronix 401X series, and Ad-

vanced Electronic Devices’ 512’s
for color graphics. RS232 stan-
dards are used; however, by stan-
dardizing the network and all of
the equipment uses, it becomes
much easier to keep the network
running without problems. Stan-
dard user equipment also helps
make the entire system transpar-
ent. User codes, for example, are
preserved even if the hardware is
changed or modified. Users really
don’t care what equipment is
operating.

Classified user access is very
tightly controlled with special ac-
cess codes and verification proce-
dures. Few details were available
on the exact system and proce-
dures used, but considering the
level of security involved in nucle-
ar weapons design, it has not
been incorrectly accessed even by
accident since its inception.

Modeling

While most computer models are
2-dimensional, Los Alamos is
producing some 3-dimensional
models. The concept of modeling
is straight forward for most appli-
cations. In dealing with explo-
sives, modeling in 3 dimensions is
almost a must if the results of an
explosive reaction are to be pre-
dicted. This is a very new area at
Los Alamos; however, they ap-
pear to to be making rapid prog-
ress. In nuclear engineering, the 3
dimensions added to modeling,
for example, are of extreme value
in predicting failure modes in a
reactor core or determining the
smoke plume of a coal-fired pow-
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er plant.

Modeling problems, even 2-di-
mensional, are not easy or fast.
On a Cray 1, the designer and the
computer can work together very
efficiently. A demonstration pro-
gram run during media day
showed how fast the problem of
deforming a solid cylindrical ob-
ject could be solved. While only a
demonstration, the process took
about 15 minutes on the Cray.
The same problem run on the
CDC 7600 would have required
more than two hours.

Graphics

Color graphics at Los Alamos are
enough to make anyone envious.
In addition to the CRT displays,
hard copy capability is up to
80,000 printed pages per day. In
addition, the graphics system can
record 150,000 Microfiche images
per day along with 6000 frames of
16 mm film and 3000 frames of 35
mm film. About 400 plots, 11

inches wide, and 75 plots, 36
inches wide, can also be turned
out in a day. Turnaround time is
one hour for paper copy, four
hours for Microfiche, and over-
night for color film.

The Future
It is hard to imagine that with all
the computing power available,
the Los Alamos National Labora-
tory has a problem getting the job
done; but they do. Some of the
problems they attempt to solve
are so complex that they tax the
power of the Crays to the limits.
The next step is bigger and fas-
ter parallel processors—100 times
more powerful than the Crays.
Better algorithms may have to do
for now, but to support the mod-
eling needs of Los Alamos alone,
the only practical solution appears
to come from higher speed, paral-
lel processing. Josephenson Junc-
tion machines may be part of the
solution, but for the short term,

the problems with JJ machines
may keep them from practical ap-
plications for some time. The US
main frame manufacturers have a
problem meeting the needs of Los
Alamos and other government
L‘()lﬂPLllCl' centers.

The number of super comput-
ers needed for this government
segment of the market is too
small to justify the large amounts
of R & D necessary to solve the
problems. Like the semiconductor
industry, the computer business is
driven by market share, and it can
be very costly to serve such a
small market with the highest
technology. Japan, a country that
has government support for its
electronics industry, may be will-
ing to risk the R & D investment
to gain control of the high end of
our computer business—then the
middle and the low ends may
follow.

—Groves
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CAREER OPPORTUNITIES
IN Digital Design

Readership: Over 62,000 + qualified engineers and managers at 18,000 +
important design locations.

Editorial: Look for a new column on employment trends to accompany
recruitment advertising.

Rates: $85 per column inch
3 column x 10” page — $2500 (1x B&W)

Contact: Bill Pryor, Manager, Recruitment & Classified Advertising, Morgan-Grampian

Publishing Co., 1050 Commonwealth Ave., Boston, MA 02215
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Plessey Peripher ranship and mate rial

from defects in workny

point. But the fact is your Plessey memo
are made so well, the only thing you'll forget
is downtime.

Plessey memories are quality designed, 100%
inspected, and fully burned in fo insure de-
pendable operation. And we exercise each
memory with every diagnostic program in the
book-using a computer just like yours.

You get complete documentation, lasting per-
formance, and access fimes up to 40% faster
than DEC* In either MOS or core.

Plus, every Plessey memory is covered by an
extensive 12-month warranty. That's 4 times
longer than DEC.

*DEC is a registered trademark of Digital Equipment Corporation

We've led the DEC-compatible memory
market for more than a decade. And now
we're really looking ahead.

With increased computer-controlled pro-
duction. Our new warranty program. Tough,
competitive pricing. Even local availability.
Worldwide.

So if you need memories, focus on us. Forget
about downtime.
When it comes to memories, Plessey’s the
one to watch.
Plessey Peripheral Systems
TOLL FREE: 800-854-3581  714-557-9811
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Market Trends

In the exploding robot market,
Japan is clearly the leader. There
are more than 70 Japanese robot
manufacturers—more than twice
the number of second-ranked
West Germany, and nearly three
times as many as the United
States. Japan also leads in num-
ber of installations, with 14 times
more robots in use than in the
US.

Despite Japan’s high produc-
tion levels, very few robots have
been exported, primarily because
demand in Japan has exceeded
production. Another factor is that
robots have not traditionally been
mass-produced, making large-
scale exports unlikely. In 1974,
only 2.9% of Japan’s production
was exported. This rose to 4.5%
in 1977, but dropped again to
2.6% in 1980. According to this
report, however, this trend is like-
ly to reverse. Several Japanese
manufacturers are looking toward
increasing their exports; Dainichi
Kiko Co, is exporting about 60%
of its production, and Mitsubishi
plans to export 30% of its produc-
tion by next year. Another signifi-
cant trend is the growing number
of joint ventures between Japa-

Japan Leads Robot Boom

100

Receipts
of Orders

80 7] Production
, | Shipments

(¥ billion)

1976 1977 1978 1979 1980

Figure 1: Japanese robot industry
growth

nese, European, and US compa-
nies (e.g., Hitachi and General
Electric; Fujitsu Fanuc and Sie-
mens; and Kawasaki, Unimation,
and ASEA).

Unimation has recently an-

nounced the receipt of over $12
million in robot orders from ma-
jor foreign and domestic auto-
mobile manufacturers. The Uni-
mate robots are destined to go to
Chrysler, Ford, British Leyland
and Daimler-Benz. Unimation
will soon supervise the installation
of sixty-nine Kawasaki Unimate
robots in the Nissan Motor manu-
facturing truck body assembly
plant in Tennessee.

A 228-page report is available
from Venture Development Cor-
poration of Wellesley, MA. In-
dustrial Robots Industry in Japan,
published by Yano Economic Re-
search Institute Co., Ltd. of To-
kyo, presents a comprehensive
analysis of the Japanese robotics
industry. According to the report,
nearly 20,000 robots were pro-
duced in Japan in 1980, and esti-
mates for 1981 indicate a five-fold
increase in unit production. Since
1976, annual growth in produc-
tion has ranged from 26% to
more than 100% leading to a cu-
mulative total of 76,700 units pro-
duced in Japan since 1968. For
more information, write: Venture
Development Corp., One Wash-
ington St., Wellesley, MA 02181.

CMOS Markets Top

By 1985, CMOS will displace
NMOS in one of the greatest evo-
lutionary transitions in this dec-
ade. Although IC makers, board
makers, and OEMs recognize that
CMOS is improving in speed,
many fail to comprehend the
magnitude of this transition.
Once used only in watches and
calculators due to its slow speed.

$26.8B In 1990

low power consumption, and its
noise immunity, newer CMOS
parts offer 2ns switching speeds,
lower power consumption, great-
er alpha particle immunity. and
ultimately lower per-cost func-
tions than bipolar or NMOS.
Both US and Japanese com-
panies are developing high-per-
formance CMOS chips. National

Semiconductor is aggressive and
is developing CMOS versions of
its NS16000 16- and 32-bit uCs:
Intel is backing into CMOS and
has developed 1K, 4K, and 16K
static RAMs; and Motorola has
developed an 8-bit pP chip set
compatible with its 6800 family.
They and others are also develop-
ing CMOS gate array families.
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AYCON 16/SERIES

AYOIN BN

brings high performance color graphics down to earth.

Only AYDIN CONTROLS’
15 years of experience in raster
scan color graphics could bring
you a display computer with the
total capability of the AYCON
16/SERIES...and now at such an
affordable price!

The overwhelming accep-
tance of the AYDIN original Model
5216 allows us to offer an en-
hanced version of this field-proven
unit. Check this unmatched com-
bination of systems/hardware
features available with the
AYCON 16/SERIES:

® Upto 1024 x 1024 pixel x 16 bit
(Z-axis) color display.

® Refresh at up to 60Hz.

® A variety of video modules.

® Characters in three sizes.

® Vectors at 800 ns per pixel.

® 80 x 48 character A/N overlay.

® Multiple 16-bit micro’s. AYDIN
software oryou program them...
even up to 14!

® Single or multiple WORK-
STATIONS...up to four!

® High-resolution RGB monitors
- delta or in-line gun.

Andwhen it comes to Software/

Firmware:

® Graphics Firmware with filland
zoom standard!

® AYGRAF/CORE 2-dimensional
Firmware/Software with World-
to-Screen translation, rotation,
and scaling...world coordinates
of 64K x 64K!

® Plus AYGRAF/3D, AYGRAF/
LIST, and support Software.

Butifall thisis not enough to
excite you, how about more eco-
nomy with standard PACKAGED

Aydin A\ Controls

SYSTEMS, single or multiple
WORKSTATION pre-engineered
forthe most common color display
applications?

If you're ready to fly with
your color graphics display appli-
cation, we can helpyou“get off the
ground” with a system to meet
your industrial, business, scientific
or commerical requirements.

Command Performance in Color Graphics
414 Commerce Drive, Fort Washington, PA 19034 (215) 542-7800, TWX: 510-661-0518 Telex:6851057
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Watanabe plots color. Fast,
accurate and easy as pie.

Watanabe brings you a multi-pen digital plotter
you can even use at your desk. Its low cost
makes it affordable. And its sophistication
makes it the answer to your need for econom-
ical high-speed, hard-copy graphics. Whether
for engineering drawings, scientific plotting,
architectural design, or business graphics.

Easy to program and use. You don't have
to be an engineer to use a Watanabe plotter.
Yet it can produce complex engineering draw-
ings. Intelligence is built into the plotter through
our unigue microprocessor controllers.

So it can perform com- ==
plex tasks using the
single-letter commands
you give it. Programs &
are also simple to write,
making the plotter
very convenient to
use. Or you.can

use one of the many softwar
packages available for Watanabe
plotters.

Choose the model that’s
right for you. \Why pay for fea-
tures you don't need? Watanabe
plotters are available in a variety of models.
One will be best for your budget and graphics
needs. Choose from our low cost, single-pen
plotter, through a range of multi-pen configura-
tions, to our high-speed,
intelligent plotters. Or
select a machine that

_.“Ml

"1 WATANABE

blends analog and digital technology.

Use water or oil-based pens, or ink pens.
Choose from sheet-feed or roll-feed models,
or produce drawings on acetate for overhead
projection. In addition to programmable
graphics and function commands, the com-
plete ASCII character set is standard. Each

plotter can interface to any computer with an

face, or parallel port.

Designed for long use. Just one example
iously simple, automa-
tic mechanical pen

E multi-pen models.

5 | e = When your plot-

s s €NANCe Or repair,

one of our many locations
service. We design, manufac-

s ture, and service our plotters

stand behind them with
confidence.

Call Don Pierson toll-free at (800) 854-8385 to

arrange a demonstration. In California call

ments Corporation, 3186
Airway Avenue, Costa

RS-232-C serial interface, IEEE-488 inter-
of Wa_tanabe's built-in reliability is the ingen-
pickup used on the
ter does need main-
worldwide will provide prompt
ourselves. So we know we can
Let us put a plotter at your fingertips.
(714) 546-5344. Or write: Watanabe Instru-
Mesa, California 92626.
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Market Trends

CMOS will not only impact bi-

‘» Ratio of Logic Memory

\

CMOS Sales ($ billions)

polar manufacturers such as Pre-
cision Monolithics and Monolithic
Memories, but even giants like
IBM, DEC, Hewlett-Packard,
and Western Electric that have
large existing commitments in
NMOS and bipolar, and little ap-
parent interest in CMOS at this
time. These captive suppliers and
others with similar IC technology
commitments may see their com-
petitors gain market share in the
future as a result of producing
CMOS-based equipment with su-
perior performance and lower
cost.

These projections were excerpt-
ed from a comprehensive CMOS

0
1980 81 82 83 84 85 86 87

89 90

study, report no. 1004, “The Im-

plunge thereafter.

By 1990, the worldwide CMOS market will grow to 26.8 billion. The market for
CMOS, in billions of dollars, remained essentially flat up to this vear, but will
begin a moderate rise in logic, but little in memory, partly because of vendor com- ;
mitments. In 1986, both logic and memory will assume spectacular growth. The gic Inc., 4320 Stevens Creek
logic/memory ratio (dotted line) will be greatest (about 4.4) in 1986, and rapidly

pact of CMOS On Competing 1C
Technologies™ ($1500). For more
information, contact: Mrs. Alenne
Glock, Customer Support, Strate-

Blvd., Suite 215, San Jose, CA
95129. Tel: (408) 243-8121.

Thermal Printers

With Hecon Quality!

The AO 550 series Thermal Tape Printers are
engineered to last, with liberal use of cast parts for
extra precision and durability.

A .unigue mechanism lifts the printhead away from
the paper during paper advance which extends
printhead life up to 8 million characters at 2 lines per
second.

Available in 20 or 40 column versions, you can
specify complete desktop units, rackmount units, or
OEM mechanisms.

Write or call for Spec. No. TTP-1.

It's got to be good. It's aHecon. g
Hirecon

31 Park Road. Tinton Falls, N.J.
Phone (201) 542-9200 Zip 07724

Brushless DC Motor

Beau’s Best
u

For applications requiring precise speed control, Beau
Motors has a line of Brushless DC Motors with
tachometer. Imagine these features for your next
application: controllable to less than one ps/rev at 1800
rpm, high starting torque (over 200 0z/in) in a compact
size and low shaft TIR of .0002.

Beau also offers competitively priced, general
purpose brushless DC motors for applications requir-
ing simple speed control. We will customize motor de-
signs to suit your requirements. Call or write for our
new product catalog.

Broadcast Products Division
UMC Electronics Co.

460 Sackett Point Road

North Haven, CT 06473

(203) 288-7731 (in CT) Telex 96-3510

(800) 243-6178 (Outside CT, toll-free)

Write 35 on Reader Inquiry Card

Write 36 on Reader Inquiry Card
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TS TIME YOU

PUT YOUR NAME
ON THE LINE.

Introducing the new GE 3000 family of printers.

WHEN WE DESIGN A PRINTER, WE HAVE YOUR IDEAS IN MIND.

When you put your name on this line of printers, you'll find the GE 3000 family is the best
idea you ever had.

At GE, we've developed a very basic philosophy...when an OEM speaks, we listen. It sounds
simple, but just try talking to other suppliers.

The new GE 3000 family of serial printers is the perfect example. Compact, lightweight,
and functionally styled, these tabletop matrix printers are specifically engineered for the OEM
supplier.

Our new line of six printer models offers cost effective solutions to virtually all your printing
requirements. Standard print quality from 180 to more than 500 cps. Near letter quality from
100 to almost 200 cps. 80 and 136 column models.

A full range of standard features such as 72 X 72 dot/in. graphics with precision paper
movement, self-threading paper load mechanism, close tear-off, six part forms capability, popular
parallel and serial interface, and local and downline configuration selection with non-volatile stor-
age. Plus a range of options and paper handling accessories for office and factory applications.
And everything backed up by worldwide GE service.

Now You CAN SOLVE YOUR CUSTOMER’S NEEDS
EFFICIENTLY AND EFFECTIVELY.

The GE 3000 family is designed to offer OEM'’s the advantage of single-design simplicity...



General Electric Company, Data Communication Products Department IN3S1, Waynesboro, VA 22980.

without the application limitations of a single model product line.
The GE 3000 gives you configuration flexibility. Application flexibility. Design common-
ality and price/performance leadership.

OF COURSE, INNOVATIVE IDEAS ARE NOTHING NEW TO GE.

Our roots go back to Thomas Edison. It was in his tradition that in 1969 we introduced the
first electronic data printer with modern LSI circuitry. Since then, we've continued in that inven-
tive spirit, supplying OEM’s with the finest in advanced printer solutions...longer than any
other printer supplier.

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

Write 34 on Read : : AT S
e ewa - First In Electronic Printing,
For the solution to your printing needs, call TOLL FREE 1-800-368-3182,
In Virginia, call 1-703-949-1170.

GENERAL &3 ELECTRIC
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Free Samples Of 4K x 4 Static RAMs

The Inmos IMS1420 is a high per-
formance 4K x 4 static RAM hav-
ing maximum Chip Enable (E)
access times of 45 and 55ns, with
a maximum power dissipation of
only 600mW. The use of innova-
tive design techniques as well as
the latest VLSI technology have
combined to produce these char-
acteristics. The IMS1420 features
fully static operation requiring no
external clocks or timing strobes,
equal Address access and cycle
times, full TTL compatibility and
operation from a single + 5V sup-
ply. A Chip Enable function pro-
vides standby operation reducing
power consumption to less than
165SmW maximum. The device is
housed in a 20-pin, 300-mil DIP.

The Intel 2147H is a 4K x 1
static  RAM, having maximum
Address and Chip Select (CS) ac-
cess times of 45 and 55ns. The
maximum power dissipation is
990mW with a standby power dis-
sipation of 165mW. As with the
IMS1420, the device is fully TTL
compatible and operates from a

s [ADDRESS > »> <

8 % <|_ConTROL {25

> w >

(70} =0
DATA INOUT

ADDRESS

Figure 1: These CPU

systems show the main
busses as Address, Con-
trol and Data. System A
has a common 110 data
bus while System B has

CPU
SYSTEM
B

<DATA ouT

CONTROL >

MEMORY
SYSTEM

separate data-in and

data-out busses.

DATA IN>

+5V power supply. The 2147H is
packaged in an 18-pin, 300-mil
DIP.

When comparing the memory
devices, the similarities in the pin-
outs show that both devices are
identical in the number of address

pins, and both have WRITE (W,
WE) and SELECT (E, CS) con-
trol input functions. The differ-
ences in the pinouts show that the
IMS1420 has 4 common I/O data
pins while the 2147H has separate
data-in and data-out pins. Com-
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Figure 2: The data 1/O pins of the IMS1420 are each tied directly to a bidirectional data line of the data bus.
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IF WORDS ALONE AREN'T GRAPH IC ENOUGH,

USE DECO'S NEW HIGH RESOLUTION
GRAPHIC DISPLAY MODULES!

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

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

SQPERD Alphanumeric Displays are specified by engineers
SN‘]—'RT 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

M1282 Thin profile and low
voltage made the M1282 an
ideal alternative to CRT in

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
Digital Electronics Corp.
(415) 342-8333

United Kingdom/Ireland
Auriema Ltd.
6286-4353

France
Alfatronic S.A.
791-44-44 ext 5735

W. Germany/Austria
Bitronic GmbH
089-470-2098

Switzerland/Liechtenstein
Memotec AG
063-281122

Sweden/Denmark
Auriema AB
08-730-5160

Netherlands
Auriema Nederland BV
(040) 816-565

Norway
Schive Electronics
02-785-160
Italy
Auriema Italia SRL.
02-430602

DIGITAL ELECTRONICS CORPORATION

many applications. well below the dissipation of LED or gas discharge

displays. DECO's displays are self-contained ready
to use subsystems. They are microprocessor
controlled with all drive, refresh, interface, control
logic and buffer circuitry on board. Some units have
user programmable character generators. All models
have on board power conversion circuitry. Just input
+5 VDC and a 7-bit ASCIl 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.

LS 1
{ ’ «  DECO GRAPHICS MODULE 4

Spain
Unitronics S.A.
242 52 04

Israel
Talviton Electronics Ltd.
444572

Australia/New Zealand
Romtech Pty. Ltd.
02-6014511

Brazil/Argentina/Greece
Turkey/So. Africa/Taiwan
Ad. Auriema Int.
(212) 938-0930
(New York, N.Y., USA)

Belgium/Luxembourg
Betea, SA/NV
(02) 7368050

Canada N |
John G. Weiss & Co. = | = . — S S
(514) 337-5022 ‘
(416) 624-7359

Finland - —
Oy Gronblom AB P o 0] = 0 These 5x7 dot matrix displays offer the fastest data
0-755-4411 FyU/E B.E8 i transfer rate available and are completely flicker free.
Local representation T/ & MULTILINERS M6400 6 lines x 40 characters
throughout the U.S. M2400 2 lines x 40 characters
THE DISPLAY INNOVATORS N

NICITAL DARNIICC ~ARDORATION

DIGITAL ELEC I RUNICO CURFURA | IVIN
197 AIRPORT BLVD., BURLINGAME, CA94010 e (415)342-8333 e TELEX:334422 CHEMETRIC BRGM
Write 15 on Reader Inquiry Card
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parison of the READ and
WRITE cycles of the devices
shows equivalent Chip Enable ac-
cess times, but shorter Address
access and cycle times for the
IMS1420.

Interfacing

The CPU systems shown in Fig-
ure 1 show the main busses as
Address, Control and Data. Sys-
tem A has a common [/O data
bus, while System B has separate
data-in and data-out busses.

Interfacing to the address and
control bus connections for both
systems is straightforward and
identical for the 2147H and the
IMS1420, with one exception.
The 2147H requires the use of a
pullup resistor to V.. on the chip
select pin, to prevent the device
from powering up in the select
mode when V. is first applied.
With the IMS1420, when V. is
first applied to pin 20, a circuit as-
sociated with the E input forces
the device into the lower power
standby mode regardless of the
state of the E input. Therefore, a
pullup resistor from E to V. is
unnecessary. After V. is applied
for 2ms, the E input controls de-
vice selections as well as standby
and active modes.

Interfacing to CPU System A is
almost the same for the IMS1420
and the 2147H. The data-in and
data-out pins of the 2147H are
tied together, and then tied to a
bidirectional data line of the data
bus. The data I/O pins of the
IMS1420 are each tied directly to
a bidirectional data line of the
data bus. (Figure 2a and 2b).

Bus contention between data
coming into a memory device and
data going out of a memory de-
vice is only a problem during the
WRITE cycle. If CS goes low a
period of time before WE goes
low, the device output driver
could become active during the
time that the input data is placed
on the bus. Since both the CPU
system and the memory device
would try to drive the same data

bus line, large current transients
can occur. To prevent bus conten-
tion, the CS must go low after
WE goes low, keeping the mem-
ory output driver in high imped-
ance. Thus, when the input data
is placed on the bus, no conten-
tion occurs between the output
driver of the device and the out-
put driver of the CPU system.
This is called a Chip Enable con-
trolled WRITE cycle (Figure 4).
The most direct approach to in-
terface 2147H memory devices to
CPU System B is shown in Figure
3a. Four rows of eight 2147H

nected directly to separate data-in
and data-out lines. Because the
data input and output lines are
separate, no special timing during
the WRITE cycle is necessary to
prevent bus contention.

Four rows of two IMS1420’s
each can interface to CPU System
B, using two 74S240’s (or similar
bus driver) to interface to the sep-
arate data-in and data-out busses.
This can be accomplished as
shown in Figure 3b. The timing
for the READ cycle would re-
main the same, but in the WRITE
cycle (Figure 4), only a Chip En-

memory devices are each con- able controlled WRITE cycle
= e
b b & s b & b b
= = 5 = = [ 5 =
33 M8 4 ’§§|" ‘Qaéh [3 M M3 &h F,g o‘]ﬂ F,§§"
—
b — — — — H— — ~ F— — — H— — — bt
(a)
SR g L BR8N L] L] L L] L L |
A L= Lo I
Rk — 2l 4
+— = B e == == b bt e bt 4 —
R e — (BRI IR RS L
Dou'ro ¥ 2 3 4 5 6 7
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104321
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Figure 3: (a) Four rows of eight 2147H memory devices (b) Four rows of two

IMS1420s.
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could be used. This would keep
the data-out drivers of the
IMS1420’s in the high impedance
state during the WRITE cycle,
preventing any data bus conten-
tion with input data.

Savings

With CPU System A, each
IMS1420 could replace four

2147H memory devices.

NET
2147H  IMS1420 SAVINGS
No. of
Packages 32 8 24
Area 17.6in*>  4.8in> 12.8in’
Power 11.88W  2.2W 9.68W

With CPU System B, each
IMS1420 could replace four

WRITE CYCLE: CS/E CONTROLLED

P
b RN e LR
—

CSorE
W/WE \
HIGH IMPEDANCE
Dour
o 4% VALID ;%

Figure 4: When the input data is placed on the bus, no contention occurs between
the output driver of the device and the output driver of the CPU system; this is
called a Chip Enable controlled WRITE cycle.

2147H memory devices, but two
data bus drivers must be added.
Still, a net savings can be seen.

NET
2147H IMS1420 745240 SAVINGS
No. of
Packages 32 8 2 22
Area 17.6in*> 4.8in*> 1.2in*> 11.6in’

Power 11.88W  2.2W 1.6W 8.6W

Attention 2K x 8 Static RAM
Users:

Inmos is offering a free byte of
static memory to 2K x 8 static
RAM users who write in on their
company letterhead. You must in-
clude a description of your 2K x 8
application, including total mem-
ory size, access time and power
requirements. Two IMS1420 4K x
4 static RAMs will be delivered to
the first 100 qualified inquiries.
Send your requests to:

Free Byte Offer/Digital Design
Inmos Corporation

PO Box 16000

Colorado Springs, CO 80935

LOW COST IMAGE PROCESSING

(EyeCom Il) Measure variations in image brightness,
separate image features, enhance edges and contrast,

measure areas of interest. System compatible with existing ~

PDP-II or LSI-Il computers.

REAL TIME IMAGE PROCESSING

(EyeCom Ill) Real time arithmetic processing, spatial
filtering, histograms. B/W, pseudo or true color display.
Operations 30 times/second. Complete flexibility under

software control.

TOTAL

IMAGE
PROCESSING

Spatial Data Systems, the pioneer in image process-
ing systems and software, has the answers you need

i - ys) Spatial Data

LogE/ Spatial Data Systems, Inc.

processing—

for any type of video processing. Whether you're in
basic research or real time image processing—if
you're thinking about low cost, full capability image
think Spatial Data.

508 So. Fairview Ave., P.O. Box 978, Goleta, CA 93116 « TEL: (805) 967-2383 TWX 910-334-3462

Write 27 on Reader Inquiry Card




PERIPHERALS

New Technologies Increase
Display Alternatives

by Nicolas Mokhoff

Display technologies are reaching
new stages of development that
promise to razzle and dazzle the
user of computer terminals. Such
technologies as color CRT, plasma
display, electroluminescent display,
liquid-crystal display and projec-
tion television display are all pro-
viding brighter and sharper images
while being packaged in ever
tighter enclosures that use less
power.

Progress in these technologies
was reported at this year’s Society
for Information Display conference
held in San Diego, CA, May 12-13.
The following achievements stand
out:
® Color CRTs will soon display a
brighter, sharper picture due to a
couple of developments that make
use of a focus mask instead of the
traditional shadow mask. This in-
creases the screen area that the
electron beam excites from the
usual 18% to more than 50%.
® A non-multiplexed LCD that
uses static addressing techniques
allows for both graphic and alpha-
numeric display by combining the
static addressing technique with an
interlaced column electrode struc-
ture. This LCD matrix yields better
electro-optical characteristics than
existing multiplexed matrix LCDs.
® Two distinct classes of a rela-
tively new flat display technology
called cathodoluminescence are
competing for commercialization
and both types made significant ad-
vances in the past year.
® High-resolution CRTs on the or-
der of 4096 x 4096 pixels are being
developed.

CRT Advancements

Engineers at RCA Laboratories in
Princeton, NJ developed a focus-
mask tube using both dipolar de-

30

At this year’s Soci-
ety for Information
Display meeting, 23
sessions and three
discussions under-
scored the tremen-
dous progress made
during the last year.
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Figure 1: A dipole-quadrupole focus
mask is made from an apertured plate,
with rectangular apertures bisected by
vertical wires.

flection and quadrupolar focusing
to triple the beam transmission
from 18% of the screen size (which
is characteristic of the conventional
shadow mask) to over 50%. At the
same time the engineers were able
to keep the mask operating voltage
down to only 2.5% of the screen

voltage. This low value relieves the
difficulties associated with secon-
dary electrons, dielectric break-
down, and spot degradation in
earlier focus masks. A dipole-
quadrupole focus mask is made
from the apertured plate whose
rectangular apertures are bisected
by vertical wires as shown in Figure
1. When the plate is made positive
with respect to the wires, electrons
in the horizontal plane are both de-
flected by the bipolar fields and fo-
cused by the quadrupolar fields.
Thus the electrons traveling
through adjacent windows overlap
in the phosphor screen behind the
vertical webs of the plate. RCA en-
gineers designed a prototype focus-
mask 10" diagonal color tube with a
flat mask and a screen, with the
beam hitting the flat mask screen
at a maximum angle of incidence of
37.5°. The resultant display has
good color purity over the entire
screen.

Engineers at Philips Research
Laboratories in Eindhoven, the
Netherlands, are using a magnetic
focus mask principle for use in col-
or CRTs which can also increase
the mask transmission to at least
50%. The method does not require
a separate high-voltage connection;
the magnetization is straightfor-
ward, with a main field configura-
tion being quadrupolar with the
north poles on one side and the
south poles on the other side of the
iron mask (Figure 2). The electron
beam is deflected between the
sandwiched portions of the parallel
strips by the magnetic field of the
two materials. Because of the en-
hanced mask transmission figure of
50%, the brightness can be in-
creased or the beam current de-
creased. In the latter case, apart
from the decrease in power con-
sumption, the resolution can be
higher due to a smaller spot size.

Digital Design ® August 1982



Figure 2: Mask structure with soft iron mask (1), hard-magnetic bars (2 and 3). The
arrows M indicate the direction of the magnetization, leading to north poles and

south poles.

LCD Developments

In the realm of LCD matrix dis-
plays, a number of developments
are noteworthy. Engineers at Asu-
bal SA. of Neuchatel, Switzerland.
have developed a non-multiplexed
matrix LCD whose electro-optical
characteristics are distinctly superi-
or to those of existing multiplexed
matrix LCDs.

Static addressing with a dot ma-
trix display is made possible by us-
ing an interlaced column electrode
structure and a special character
format. Drive signals are applied
selectively to the rows and columns
under wP control. The text to be
displayed is entered via a keyboard
and stored in RAM. The ROM
contains the wP program. the qua-
si-random sequences and the al-
phanumeric character codes. Each
character code is defined by a
unique set of column signals. The
P organizes the signals corre-
sponding to each character of the
text and stores them temporarily in
the RAM. Then the processor re-
organizes the contents of the RAM
to generate the correct addressing
of the signals towards the matrix.
Eight consecutive bits are transmit-
ted sequentially via the data bus to
the matrix display interface (Figure
3). Each data byte is oriented to

Digital Design ® August 1982

the appropriate interface register
by means of a wP generated ad-
dress. After the last data byte is
transmitted, the RAM reading is
re-initialized to force the signals
that are applied to the rows and
columns to become periodic.

Vacuum Fluorescent Displays

Every year new developments are
reported in various flat panel tech-
nologies such as plasma and elec-
troluminescence. A relative new-
comer is the flat cathodolumi-
nescent display which is defined as

a light-emitting display in which
electrons in a vacuum strike phos-
phors to create an image, and in
which the tube depth is signifi-
cantly less than the diagonal.

There are two distinct types of
cathodoluminescent displays. The
first uses a single modulated elec-
tron source which is scanned point-
by-point over the display area. The
second type uses an area source of
electrons, an XY matrix of elec-
trodes to select an element, and a
low-voltage phosphor screen. Bet-
ter known as vacuum fluorescent
displays (VFDs). these displays are
commercially available and provide
bright, low-cost alphanumeric and
graphic displays.

One of the limitations of this
technology has been the resolution,
which has been limited to about a
0.6-mm dot spacing. At Ise Elec-
tronics Corp (Ise. Japan), a high-
resolution 256 X256 dot matrix
VFD has been constructed with a
dot pitch of 0.4 mm in the X and Y
directions and a dot size of 0.2
mm-. The high-resolution display
was fabricated from a unique an-
ode and electrode configuration.
The grid configuration has a part of
the anode intercepted by the grid
when viewed from the front of the
panel. The effective visible dot
area is approximately uniform re-
gardless of the viewing angle.
Compared to the standard grid
configuration (Figure 4(a)) this
version (Figure 4(b)) has an im-
proved cut-off property due to the

DATA
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Figure 3: Eight consecutive bits are transmitted sequentially to the matrix display in-

terface via the data bus.
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Display Technology
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Figure 4: Luminescence versus viewing angle according to grid configurations.

doubling in the number of grid
wires which reduces the wire gap.
The 256 x 256 dot matrix VFD ex-
hibits a luminance of about 80 fL
under the 120V peak-to-peak volt-
age condition.

Grid wires also played a crucial
role for engineers at the Choa Dis-
play Corp (Matsusaka, Japan).
They designed an X-Y dot matrix
VFD with a dot pitch of 0.3mm.
Choa Displays® VFDs are sequen-
tially scanned one grid at a time.
The typical rise and fall time is ap-
proximately Sus/dot. A 256 X 256
dot matrix can be scanned in a rel-
atively short 8 to 10 ms.

A high resolution graphic VFD

CRTs (all types)
LED

LCD

Gas Discharge (all)

VFDs
Incandescent
Other

TOTAL

*Millions of Dollars

has also been developed by Futaba
Corp (Chiba Perfecture, Japan).
Three to four lines/mm were
achieved by applying electrodes on
the anode substrate while the phos-
phor is applied on the electrode
surface in the form of a stripe. The
column electrodes are arranged to
cross over the phosphor coating
and the specified number of cath-
ode filaments are aligned a speci-
fied distance apart from the col-
umn electrodes, covering the whole
display area. Voltage can be
scanned on two grids at a time.
shifting sequentially to drive the
system. The display signals. syn-
chronized with the scanning, are

Table 1: Estimated worldwide market for electronic displays, in millions of dollars

(source: Stanford Resources, San Jose, CA).
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applied to the anode electrodes ac-
cording to the pattern to be dis-
played.

The tradeoffs for integrating dis-
plays into systems are among the
more challenging problems for sys-
tem engineers. This challenge 1is
being met by researchers at the Na-
val Ocean Systems Center (San
Diego, CA) who have developed a
computer graphics technique for
interactive design. The MOVIE
BYU Graphics Package allows the
workstation designer to convert de-
sign concepts into graphic images,
to generate and refine them and
then communicate these images to
the user. Thereby. the designer
and user can work out the major
workstation issues and resolve
them jointly.

Using hardware component data
sets that are stored in the comput-
ers program, the workstation de-
signer combines, replicates or oth-
erwise tailors the component data
sets to produce graphics images of
entire workstation configurations.
Two computer systems are used to
generate the component and work-
station graphics images. A Univac
1100/82 computer uses the 32-bit
word length version of MOVIE
BYU, which is principally used for
line drawing graphics images. The
images are previewed on a Tek-
tronix 4000 series terminal and
plotted off-line on a pen plotter.

The second system is a DEC 11/
70 that runs on a Unix operating
system and supports a Ramtek
9400 color raster scan display sys-
tem with 1024 x 1024 resolution
and 16-bit planes. The DEC uses
the smaller 16-bit version of the
graphics software package.

Using these systems. complex
workstations can be designed and
configured for various applications
via remote terminals without the
need for designers to be at the site
of the central computer.

Visual Ergonomics

Emphasis has shifted recently from
the display electronics to the inter-
action between the viewer and the
display. This has. in some cases.
resulted in some form of regulation
for designing, manufacturing and
applving these display systems.
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From Andromeda

THE CONTROLLERS: The VDC11 family of dual-width, Q-Bus resident Video Display Controllers provides
the basis for building your own graphic display subsystem, or . ..

THE TERMINALS: The VDT11 family of complete Video Display Terminals combines the appropriate VDC11
controller with an attractive 12” video monitor, separate serial keyboard, and interconnecting cables

FEATURES
* 512H x 256V Physical Display Resolution
¢ Display processor emulates popular terminals for software compatibility
* ADM-3A or VT52 in Alpha mode, Tek 4010 in Graphic mode
¢ Q-Bus resident, dual-width controller
* Emulates DLV11, may be system console device
e Controller includes extra, independent, RS232 serial interface
* May be used for serial printer, modem, another terminal, or any RS232 device
* Many enhancements including: Smooth scrolling, selective erase, screen readback, and multiple display
pages (optional)
e Low cost: Controllers start at $1200 each and complete graphic terminal subsystems at $1700 each

The VDC11/VDT11 is also available in a standalone ver-

sion that does not require a Q-Bus based system. In
this configuration, the VDC11 communicates with the ANDHDMEDA

host system via the RS232 serial interface. (& ) ‘]ﬁ(
Andromeda also offers a variety of other graphics s - S1EMS m I/
related hardware and software. Call or write for details. 9000 ETON AVENUE INC. »k N
ADM-3A is a product of Lear Siegler, Inc. CANOGA PARK, CA 91304 'I' "
VT-52 is a product of the Digital Equipment Corp. Ph: [213] 709-7600

Tek 4010 is a product of the Tektronix Corp.
Prices are domestic U.S.A. only

TWX:[910] 494-1248
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Display Technology

James C. Greeson, of the IBM
Corp (Armonk., NY), highlighted
some aspects of the guidelines and
regulations that address the re-
ported stress probléems in the
workplace.

It is generally recognized that
four factors contribute to stress

from constantly viewing a visual
display unit (VDU): the work-
place. the equipment, the task and
the user. Mr. Greeson is disturbed
with the current checklists and reg-
ulations which focus exclusively on
the hardware subset of the prob-
lem. This, he feels, excludes new

MR8 soo-1in-s-1 |

Whatever your application...
Choose Litton’s
compact, low cost,
versatile TRACKBALLIL

® Exceptionally fine control—Infinite resolution due to digital design

and unlimited ball rotation.

® Easily integrated—Compact size makes it simple to apply; electronics
are compatible with TTL, CMOS, LSI, and most other logic.

® Versatile—Wide range of applications include computer graphics,
medical electronics, training simulators, and arcade electronics.

® High-quality design—Uses reliable Litton encoders and the same
basic state-of-the-art technology gained through years of experience in

demanding aerospace applications.

® Economical—Cost-effective in a host of applications.

Free Brochure - Call or Write Today

ENCODER DIVISION

Litton (213) 341-6161

©) Litton

20745 Nordhoff Street, Chatsworth, California 91311
TWX 910-494-1229

ED-1072

See us at Wescon/82, Booth 1336 & 1338.
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