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We've tested the future and it works.

Eight of the _ Tested by Teradyne. That's the edge that's helping the lead-
top ten IC pro- ing semiconductor and electronic equipment producers world-
ducers world- s . q . :

wide have w1d<_3 win the race to dehver their next generation of complex
chosen Teradyne  devices. These companies have chosen Teradyne systems

H systems 1o test across the range of VLSI applications — mixed signal, digital
] next-generation and memory.
(;\1\::132, Surefd What makes Teradyne the overwhelming choice?
ranking per Whether you work with ISDN, RISC chips, color palette

R QUSS G2/s8 Q388 Q488 Dataquest.) DACs, 32-bit microprocessors, 4-megabit memories or any




leading edge device, only Teradyne provides the superior tech-
nology you need to test devices thoroughly, while lowering
your cost-to-test. Plus Teradyne’s test floor management tools
allow you to collect and analyze device performance data and
make adjustments automatically to improve yields.

Teradyne helps you test the future now.

Teradyne’s next-generation test systems are already in place,
producing results for our customers, now. That means they’re
ready to help you cut critical product development time, fully

o
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characterize vour devices, and get vour next-generation prod-
ucts to market faster.

To find out how we can help vou, call Terrence Drula at (617)
482-2700, ext. 2125. Or write him c/o Teradvne, 321 Harmison
Ave., Boston, MA 02118. Or contact vour nearest Teradvne office.

Teradyne Compo-
nent Test Systems.

What it takes to make
the future work for vou.
Circle 19




SINGLE 5V CMOS EEPROMs? IT'S AKM!
20V CMOS EEPROMs?
[TS AKM,AGAIN!
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DIP
Serial

AK28C16(F) Parallel
SoP
28Pin
64K AK28C64(F) 8Kx8 Parallel g‘l)i;

Extended Ope. Temp. {—40°C to +85°CJ version Is available.

AK Asahi Kasei Microsystems Co.,Ltd.

Yoyogi Community Bldg., 11-2, Yoyogi 1-chome. Shibuya-ku, Tokyo, Japan
Tel: (03)320-2C62, 2060, Telex:222-2792 AKMC J. Fax:(03)320-2072, 2073

PEPRESENTATIVES:

® U.S.A/WWPOSEY Sunnyvale CA (408)746-0771; ORION-ECLIPSE Buena Park CA (714)522-6310, RICHMAR
ELECTRONICS Downers Grove IL (312,968-0118, Plano TX (214)424-8388; CARTWRIGHT & BEAN Norcross
GA (404)368-0160, Orlando FL (£07)422-4531, Charlotte NC (704)536-0303 ® Korea/EASTERN ELECTRONICS
(02)566-0514 ® Taiwan/PENSOUND INTERNATIONAL (02)716-9056 THE WORLD GIANT (02)772-6372®Hong
Kong/DYNATEK ELECTRONIC (3)796-65689; MITI ELECTRONIC (5)8336973 @ Australia ERICSSON COMPO-
NENTS (3)480-1211 ®New Zealand/DAVID REID (09)480-8049
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SO YOU'VE GOT A MILLION TRANSISTORS
As a new communications art form,

today’s mega-microprocessor announcements
are a tough act—of faith—to follow

We are about a month shy of announcing a full line of compo-
nents based on deuterium-enriched palladium. However, even
if we had that story in the bag, it would still probably have vielded
up this issue’s cover to the microprocessor report (p. 70). No matter
how you cut it—RISC vs. CISC, Intel against Motorola, quantum
leaps for hardware opposed to the Black Hole of lagging software
development—the microprocessor circus is today’s hot ticket.

There was a time when you could say with certainty that, as an in-
dustry-wide syndrome, the marketeers were constantly co-opting
the techies. Now, very possibly, things have swung the other way.
Processor. performance has outstripped even the ad writers’ capaci-
ty for the appropriate hyperbole. For example, the frustrated
wordsmith charged with polishing one trade ad for Sun’s new
SPARCstation could but refer to its “blinding speeds”—which is cer-
tainly an attribute I would prefer not to see (pardon the pun) in my
work station. At the same time, responsible, technically grounded
managers like Intel’s microprocessor chief, David House, can look
vou right in the eye and promise, because his company’s new 80486
is such a wonderfully compatible chip off the old block, to “protect
vour $15 billion software investment.”

I don’t know of any discrete organization—even one that might
have paid full price—with anything like $15 billion tied up in soft-
ware. House can be excused, of course, because he was—or believed
he was—addressing an entire universe.

It is not wrong to think in terms of marketing to a universe. It
could be a trap, however, to forget that universes are composed of
individual users. Individual users who, over the course of the ensu-
ing year, will have an opportunity to discover for themselves that
mips can be manipulated, flops will fluctuate, that pipelines can
stall, and that a superfast CPU coupled with available commodity
RAM can amount to a floating submarine. Thus, from that perspec-
tive, does the power and glory of the typical new microprocessor run
downhill, these days, from the time of its introduction. The higher
its raw, naked power at birth the more it may seem, in eventual sys-
tem configuration, to degrade.

All of which is to say that, ultimately, the delivery of total sys-
tems performance—real-world value—is what will determine the
true merit of these wonder chips. It may be worth pausing to consid-
er something that used to be called the home-computer market. Ac-
cording to the San Francisco consulting firm Volpe & Covington,
American households are currently throwing out computers at the
rate of 1.3 million per year, or about one for every three that are be-
ing installed. These are mostly toylike machines, many that cost less
than $500, bearing little resemblance to the PCs people buy for home
use today. But inside some of them you'll find microprocessors that
were called, in their day, miraculous. ROBIN NELSON
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NEWSLETTERS

Electronics, 17

® Motorola jumps into the IBM
PC-clone arena . ..

o ... and Via Technologies looks
to challenge the leaders

e Control Data bows out of the
supercomputer business

¢ TDK’s acquisition bid rekindles
Japanese interest

Products to Watch, 25

¢ While Silicon Systems attacks
the turnkey design market . ..

o ... Sierra Semiconductor melds
digital and analog design tools

o Cree adds low-cost blue to the
light-emitting diode spectrum

o Signetics chip set shrinks
cellular-phone chip count by 60%

Washington Insider, 61

¢ Darpa seeks tera-ops speed
from revamped strategic
computing program. ..

¢ ... and funds Intel to design
2,000-processor computer based
on the i860

o At the heart of SDI's antiballistic
missiles lie the guts of a PC

¢ Mimic scores its first insertion:
the HARM missile

European Observer, 67

¢ Coming: a 5-gigaflops
supercomputer from West
Germany’s Suprenum

¢ Philips builds a defense against
takeover bids

¢ Siemens anticipates a boom in
work-station sales

¢ Toshiba to make laptop
computers in Bavaria

FEATURES

COVER: Tough choices ahead in microprocessors, 70
The newest crop of RISC, CISC, and CRISP processors brings more
power than ever before to the desktop; they also are forcing
original-equipment manufacturers to make some hard decisions
® I’s not just computers—embedded controllers are hot, 74
The competition is intense in this fast-growing market

Hard times for rad-hard chips, 82
With a tightening defense budget, the Pentagon is looking for
near-term solutions to making ICs that can withstand heavy
doses of radiation; critics fear some promising new technologies
may get lost in the shuffle
e What makes a chip rad-hard, 84
¢ The next great hope: diamond chips, 87
If researchers can master the art of growing diamond substrates,
this material will be the rad-hard technology of choice

Here come the temps, 91
Electronics-industry managers are relying more heavily these days
on contract engineers and third-party development houses as
pressures on profit margins dictate keeping a leaner full-time staff
® Who are the technical temps? Not your ‘average Joes,’ 92
They have advanced skills—and may number 150,000

It’s a new age for liquid-crystal displays, 96

As the HDTV era dawns, LCDs are starting to challenge the
cathode-ray tube as the scheme of choice for flat-panel TVs; the
technology thrust is in the active-matrix approach

Object-oriented programming: a star is born, 104

It’s more than the new computer-industry buzzword; real
products are here, from full computer systems to languages,
operating systems, and user interfaces

United we connect, 113

A rash of new partnerships among LAN and WAN companies is
raising hopes that true standards-based multivendor
networking may be on the way

Here’s an easy way to test ASICs, 116

VLSI Technology’s new Test Assistant package cuts the time
and effort needed to get 95% fault coverage on any
cell-based ASIC design
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i WORLDWIDE NEWS ANALYSIS

Probing the News

Semiconductors, 31

Motorola takes the wraps off its
commodity-memory thrust and
shows how it's producing DRAMs
and SRAMs in volume

Mergers, 32

In the aftermath of a friendly
takeover, industry watchers
wonder how HP and Apollo
will sift their overlapping
product lines

Management, 41

The style is changing at the
Sematech research consortium
with the departure of chief
operations officer Castrucci

Interactive video, 42

Now that IBM has endorsed DVI
and a CD-ROM standard,
multimedia personal computers
may be just around the corner

Transaction processing, 43
Wall Street traders are looking
to rock around the clock—and
OLTP vendors are scrambling
to get them there

Test, 48

From Tektronix, here's software
to speed vector creation and
narrow the gap between testing
and IC design

Shows, 52
At the CICC, three things are on
everyone’s mind: analog, analog,
and analog
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COMPANIES TO WATCH

Teradyne Inc., 121
A Japanese gamble pays off
for this test-gear vendor

SAl Inc,, 122
How one distributor is becoming
a national regional

]
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PEOPLE TO WATCH

Dick Koeliltl, 125

The new marketing czar at
AT&T Microelectronics savors
the challenge of taking on
the merchant-chip giants

Jurgen Apitz, 126

The head of East Germany’s
communications combine
represents a new wave in that
nation’s electronics industry

Ronald L. Skates, 129

Data General’s new chief
operating officer is helping
put the computer vendor back
on track
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DEPARTMENTS

Up Front, 3

As a new communications

art form, today’s mega-
microprocessor announcements
are a tough act—of faith—

to follow

Letter from Long Island, 8

A stagnant defense budget

and fallout from the federal
Operation Ill Wind investigations
are dimming the luster of the
Island’s electronics industry

Management Edge, 119

The AEA is concerned about
California’s attempts to legislate
CFC use; it's a struggle that has
wide-ranging implications

Update, 136
Activity is hot and heavy in

| programmable logic devices, with

sales spiraling and an ever
growing number of players
entering the market
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We have 8 CMOS PAL® chips. That
totals up to 8 million different ways to
program your logic. Quite enough of a
choice to meet your most exactin% low
power logic needs. From universal PAL
architectures to zero stand-by power PAL
devices. You can have the system you
want without compromise. And without
costly delays.

Our all-purpose CMOS architec-
tures give flexibility without draining pre-
cious power. The 24-pin industry standard
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If you liked us in bipolar, you
should see us in CMOS.

We have five CMOS ZPAL™ devices
based on familiar bipolar architectures.
You can use them in battery powered and
low duty-cycle applications. And they use
virtually no power when in stand-by. Two
versions are electrically erasable. You
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What did you expect from the
people who invented PAL devices?

The largest and most experienced
Field Application Engineer force is as
close as your phone all during your design-
in process.

Our TestPro™ Centers give you
access to superior testing and program-
ming support. Just call your AMD sales
office for the center nearest you.
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software up to date with our parts and
your needs.

Most important, you can get your
hands on our parts. They'e all in high
volume supplies.

Call (800) 222-9323. It's hard enough
to get what you want in life without pass-
ing up 8000000 more chances.

Advanced Micro Devices ¢\

Monolithic Memories [}
901 Thompson Place PO Box 3453 Sunnyvale, CA 94088.
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“ OK...SO THE TRAI
BUT WHA'I' ABOUT |

They're everywhere. Worldwide over a
thousand Transputer designs are in
today’s marketplace or are entering
production. Some belong to Fortune 500
companies committed to using Transputers
to build their next-generation products.

Although Transputer applications are
diverse, the theme for each is the same -
combining the power of individual
Transputers with the unique

Data Transmission
Kokusai Denshin
Denwa (KDD), the
Japanese international
telecommunications
company, has devel-
oped an image-
processing video
telephone using
Transputers to manipu-

architectural benefits of [ ' late and condense
parallelism to achieve ¢ | images for transmission
results that cannot be i j L over telephone links.

obtained as economically
any other way.

This image
communications system
uses 32 Transputers
operating in parallel :
for ultrafast image processing. It can be
connected to PC's to transmit images over
telephone lines, function as a video phone

Data Compression
Transputers are

being used in the

Generic Checkout

Medical Imaging

System at the NASA University College London is usingthe  / pe programmed to match the specifica-
Kennedy Space parallel processing power of Transputers e i Y receiving equipment, such as
Center. to convert CAT, NMR and laser scans into

facsimile machines and
TV monitors.

rotating 3-D images. These facial, skeletal,
and soft-tissue images provide accurate
computerized measurements to assist
doctors with each step of an operation,
and are also used by plastic surgeons to
‘rehearse’ operations for reconstruction.

Data Collection

British Steel is implementing an
intelligent system that is designed to
dramatically cut its multimillion dollar
annual energy costs. It is built around T800
floating point microprocessors which
process information from a highly complex
data gathering system. These Transputers
operate in parallel, condensing enormous
amounts of data into information which
helps energy management decide how to
respond to a plant’s changing demands
for different fuels. Space
The European Space Agency is using

They are embedded within VME
based front-end Data Acquisition Modules
to provide data filtering for the system.

These modules pre-process data for a
network of Unix based workstations that
provide real-time control and monitoring
of ground and flight equipment, like that
used by the Space Shuttle. Only
Transputers offered the degree of
parallelism needed for this application.

Transputers to build a light-weight,
radiation-tolerant, on-board computer for
spacecraft. Programs which utilize
Transputers in scientific computing and
spacecraft control applications are also
being developed in the U.S.

Transputers are manufactured on
epitaxial silicon and have been shown to
withstand aggressive tactical radiation
levels.



WPUTER’S TERRIFIC,
:AL APPLICATIONS?

light Simulation

British Aerospace have used
lransputers to develop a low-cost
light simulator comprising a flat
world, ground- "
yrid, buildings, ‘
rees and mountains —
with an optional Head- -
sp display. Future enhancements
will include the addition of undulating
errain and a single or triple window
display option.

American companies are also using
lransputers fo build high-performance
Tight simulators more cheaply. One U.S.
nanufacturer utilizes over one thousand
800 processors per system.

3-D Rendering

Pixar in the US has developed a
lransputer-based rendering system which
juickly renders photorealistic images from
3-D models. The system consists of
Transputer boards for VME and AT-bus
systems optimized to run Pixar’s
sophisticated rendering | software.

The system holds great promise for such
applications as architecture, automobile
styling, package design, simulation as well
as animation. Pixar’s recent computer
generated film Tin Toy’ could not have
been done without using this
Transputer-based accelerator.

System Control

As the number of Transputers in a
system design are increased, a proportional
increase in performance can be achieved.

In West Germany, Parsylec GmbH is
using this principle in their Megaframe
Superclusters. Superclusters represent a
complete series of reconfigurable industrial
control boards as used in the automotive
industry, which exploit the Transputer’s
parallel processing capability.

The basic Model é4, built with T800's,
has a performance of 640 MIPS and 96
MFLOPS. The Model 256 comprises four
Model 64 cabinets connected by cables
and provides 2,550 MIPS and 384 MFLOPS.

Parsytec believes there is no limit fo the
size Superclusters can grow fo. Two Model
256s can be combined easily to realize
twice the raw performance of one system.

|-

Robotics
Transputers are ideally suited for
robotics applications because their special

on-chip links make communication
between control centers naturally easy.
They are often used in the central control
area for dumb robots, in multi-jointed
robots, and in machine vision systems.

At the Houston Space Center, NASA
and Lockheed are using Transputers in the
development of an infelligent, self-
manoeuvering, voice-controlled robot
namegd EVA Retriever. EVAR is being built
to investigate the autonomous retrieval of
objects and astronauts that become
detached from the Spoce Station.

5 [NMOS

INVENTING THE FUTURE

INMOS, PO Box 16000, Colorado Springs, Colorado 80935. Tel: (719) 630 4000

Orange County (714) 957 6018
Denver (303) 368 0561
Dallos (214) 490 9522

Baltimore (301) 995 6952
Santa Clora (408) 727 7771
Minneapalis {612) 932 7121

Boston (617) 229 2550
Atlanta (404) 242 7444
New York (914) 897 2422

INMOS ’ and IMS are trademarks of the INMOS Group of Companies

Please send me full information on the INMOS Transputer products range. EL 5/89
Nome Title Company
Address Zip Tel.
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We are pleased to announce
the formation of

Columbine Venture
Fund I1, L.P.

A venture capital partnership
investing in early stage
technology based companies,
including electronics.

$44,000,000

General Partners:
Mark Kimmel
Sherman J. Muller
Duane D. Pearsall
Carl S. Stutts
Terry E. Winters

6312 S. Fiddler's Green Circle
Suite 260N
Englewood, Colorado 80111

(303) 694-3222
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MOUSER Electronics

your factory-authorized source
for over 80 quality electronic
component manufacturers
like:

& SGS-Thomson.

And then add:
coast-to-coast distribution,
same-day shipping, toll-free
ordering and the full support
of MOUSER's 25 years of
proven customer service
experience.

Call today

for your complimentary
subscription to the latest
MOUSER Electronics Catalog.
Just dial:
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been hit by layoffs. The company now
has 4,000 employees on the Island—down
from a peak of 5,500 in 1987, says spokes-
man Dick Dunne.

Problems of another sort have stymied
Unisys Corp., the Blue Bell, Pa., comput-
er maker, which has offices in Great
Neck, as well as Hazeltine Corp. in
Greenlawn. Both have been locked out of
bidding on new defense contracts until al-
legations arising from the Operation Il
Wind procurement investigation have
been settled.

Some smaller companies have been
nimble enough to prosper. Astro Systems
Inc., a manufacturer of custom-designed
military power supplies in Lake Success,
has fashioned a survival strategy around
using state-of-the-art technology and
finding opportunity where it arises. “We
work with large defense contractors in
the Midwest, California, and Boston,”
says Sol Ginzberg, director of military
product marketing. “We have good con-
tacts with whoever gets the contract.”
While other companies move manufactur-
ing offshore, Astro Systems has found a
solution closer to home—20 minutes
away, in fact, in Jamaica, Queens.

ILC Data Device Corp. in Bohemia has
leveraged technology and opportunity in
a similar fashion. This maker of hybrid
circuits—mostly for defense—keeps its
competitive edge by designing its own
monolithics, says Jim Sheahan, senior
vice president of marketing. The U. S.
market—which accounts for 65% of ILC’s
business—is flat, but ILC’s presence in
Europe is growing.

ILC does share one problem with other
Long Island-based electronics firms: de-
spite all the layoffs, there’s an acute
shortage of production workers. “There’s
2% unemployment in Suffolk County,”
Sheahan says. “We have a real problem
competing with fast-food restaurants
that pay $6.50 to $7 an hour.”

Other bright spots in the electronics

landscape here include Computer Asso-
ciates International Inc., a Garden City-
based software house, and Symbol Tech-
nologies Inc., a manufacturer of bar-code
readers in Bohemia.
GETTING TOGETHER. The problems on the
Island have prompted companies large
and small to band together to form the
Long Island Forum for Technology
(LIFT), whose goal is to boost the region’s
fortunes by networking. The organiza-
tion, based at the Farmingdale campus of
New York’s Polytechnic University, will
develop a data base holding the manufac-
turing capabilities, technical expertise,
and product-development research going
on in member companies. More than 1,000
companies will be represented, says
George Soos, president of LIFT. To the
corporate data, information about the ca-
pabilities resident in Long Island’s uni-
versities will be added.

The Long Island industry may be
struggling, but the shark hasn’t gotten to
it yet. “Long Island is associated with a
good life style,” says Soos. “We produce
a higher quality of work product plus
strong service. Although they might cost
a little more, I think that merits atten-
tion.” ~Jack Shandle
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Frustrated by mixed analog-digital ASICs?
At ICS, we do it every day by combining
performance, superior design, and
affordabitity. Our analog-digital ASIC
designs provide companies like yours with
system-level solutions to all your product
needs. And that means dramatic reductions
in manufacturing costs. Our designs also
increase performance, reduce power
requirements, and improve reliability. 1CS
mmixed analog-digital concepts let you
design smaller, more innovative packages
that will open new markets for your
company. Call or write ICS and let

us show your company the

future today.
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Integrated Circuit Systems, Inc.
Valley Forge Corporate Center

2626 Van Buren Ave., P.0. Box 968
Valley Forge, PA 19482-0968

(215) 6€66-1900
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“$4.5 million to test a 500-pin
chip we don’t even make yet?”

N Because now theres the Vista
O- Series from Tektronix. A 512-
pin ATE solution for less than $1.5 million.
Ready fortoday’s IC testing challenges —
and tomorrows.

Unprecedented flexibility.

The Vista Series VLS! Logic Test
Systems feature an innovative modular
architecture for unprecedented system-
and site-level flexibility.

Systems are configured with three
modules: the Test Station, the Program
Development Station,
andthe Auto-Calibra-
tion Station. Systems
can be configured
for initial functionality
and capacity require-
ments, and then eco-
nomically expanded
on-site to meet new
demands. The result
isa lower initial system
cost combined with an economical
future growth path.

Teknology pays off.

At Tektronix, we dont have to go shop-

ping for innovative technology. We
make our own. It's called Teknology.
Teknology is employed throughout the
Vista Series architecture. For example,

we designed custom high-speed CMOS
ASICs for the pin electronics. Replacing
conventional hybrid circuits with ad-
vanced IC technology increased system
performance and uptime. At the same
time, total cost for a 512-pin system was
lowered to less than $1.5 million from
usual ranges of $3 to $5 million. And
since these proprietary CMOS ASICs
consume less power and emit less heat
than their hybrid counterparts in our
competitors systems, operating costs are
reduced more than
80 percent.
Tektronix —
committed to the
future.

Tektronix has
been delivering
state-of-the-art elec-
tronics for more than
40 years. Setting the
standard by which
test instrumentation is judged.

The Vista Series. Economical, state-of-
the-art ATE. Another standard. Proof that
you dont have to spend $4.5 million for
an ATE solution — today or tomorrow.

For more information about the Vista
Series VLSI Logic Test Systems, call{800)
635-8774. In Oregon, dial 239-0266.

Tektroni
COMMITTED TO FXCELLENCE
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How to get a jump
on the competition.

Whether you're racing a product to
an early market entry, or maximizing
engineering time; Orbit’s comprehensive
semiconductor manufacturing services
can help you cross the finish line first.

Record Setting Service.

Orbit Semiconductor routinely
meets the most demanding delivery
schedules and tough manufacturing
challenges:

Guaranteed quick-turn on engineering
prototype runs

e Hi-rel volume runs

o Specialized MOS processes such as
CCD, Readout, Detector or MUX

o Feature sizes down to 1.5 microns
drawn

e Process emulation and custom process
development

On-site CAD, quick-turn contract
maskmaking, test facilities and packaging
help speed your products to timely deliv-
ery. And our quality procedures monitor
every step of the fabrication process.

All the Ingredients for a World Record.

Quality equipment. Commitment
and teamwork. Extraordinary skill. These
are the ingredients that captured a world
record for the Orbit sponsored SS/AS
Trans Am. And these are the ingredients
that we commit to each and every Orbit
customer.

To get the world record holder on
your team, contact Technical Marketing
today. Orbit Semiconductor. 1230
Bordeaux Drive. Sunnyvale, CA 94089.
Twx: 910-339-9307, FAX (408) 747-
1263. Or call (800) 331-4617. In Califor-
nia (800) 647-0222 or (408) 744-1800.

SEMICONDUCTOR, INC.
A subsidiory of Orbit Instrument Corporation

What others promise, we guarantee.

REGIONAL REPRESENTATIVES: East Coast (609)428-6060, — Midwest (303)530-4520 ~ West Coast (408)241-81 11, (714)253-4626, (602)996-0635, (62)293-1220, (505)888-0800.

INTERNATIONAL REPRESENTATIVES: Canads (514)481-3313- UK. Phone (0372) 377779, Tix 897628 5.G. UK -G, Fax (0372) 376848 - Europe Phone (06683 1) 61076, Tix 6031 948,
FAX (06031) 61788 - Israel Phone (052) 551313, Tix 342541 CANER IL, Fax (052) 543890 - Australiz Phone (8) 223 5802, Tlx UNIVAD AA89141, Fax [8) 224 0464.
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MOTOROLA JUMPS INTO THE IBM PC-CLONE ARENA...

t seems pretty strange on the face of it that Motorola Inc. would make prod-

ucts to support the microprocessors of archrival Intel Corp. But the new
products are microcomputer chip sets for making IBM Corp. Personal Com-
puter AT ciones, which are built around Intel processors. Motoroia will market
two chip sets for PC AT-compatible machines: one that supports the intel
80286 and one for the higher-powered 80386 processor. The chips come to
Motorola by way of an alliance with ACC Microelectronics Corp. of Taiwan.
Motorola's Semiconductor Products Sector in Austin, Texas, has acquired
from ACC the rights to manufacture and sell that company’s ACC82020 chip
set for 16- and 20-MHz PC AT-compatible computers and the ACC82300 set
for the 20-to-25-MHz 386 machines, as well as the ACC16C451 family of
multifunction input/output controllers. O

...AND VIA TECHNOLOGIES LOOKS TO CHALLENGE THE LEADERS

s Motorola gears up to enter the IBM Personal Computer-clone chip-set

market, one of the sector’s established players—Via Technologies Inc. of
Fremont, Calif.—is pitting its next generation of chips against those of market
leaders Chips & Technologies, G2, and Intel/Zymos. Via's modular SL90XX
Generic PC AT Core Logic Set attacks one problem plaguing PC-clone chip
sets: partitioning. “‘Functions that require critical timing and speed, such as
high-speed memory control, have typically been spread over the multiple
chips in the set,” says Idris Kothari, vice president of engineering. Making all
these chips fast enough can destroy any price advantage the chip set would
have over a discrete solution, he says. Via is putting all the critical timing
functions on one high-performance universal-clock chip. A core logic set that
doesn't require critical timing is also offered; it can be used in all Intel 80286-
and 386SX-based computers, as well as in 386 systems using the AT bus.
The Via chip set includes four controller chips—one each for the system, data,
addresses, and peripherals-—and memory-controller chips that can be tailored
to a specific system-design architecture. The result, claims Via, is a chip set
with optimum partitioning that offers the right performance for each PC sys-
tem, at a cost below that of discrete parts. O

CONTROL DATA BOWS OUT OF THE SUPERCOMPUTER BUSINESS

he supercomputer business is getting so competitive that ever the pioneer

of supercomputing can't keep up the pace. Control Data Corp., which as
the inventor of supercomputers has been in the business longer than any oth-
er company, announced last month that it was discontinuing its ETA Systems
supercomputer division. The Minneapolis-based computer maker had spun off
ETA Systems as a separate company about five years ago to build the follow-
on to Control Data’s Cyber 205 supercomputer. At the time, Control Data
hoped to get additional financing for ETA by selling part of the operation to
other investors. Although outside money didn’t exactly flow freely, Control
Data kept ETA Systems going by funding the ETA-10 development project,
with the aim of building the world’s most powerful supercomputer, itseif. The
spin-off company successfully developed a broad family of very powerful par-
allel supercomputers using high-density CMOS technology, a development ef-
fort that cuiminated in the mighty ETA-10 machine. But sales lagged, and last
October Control Data brought ETA Systems back into the fold as a division in
an attempt to stem the losses. Competition from Cray Research Inc. and
Convex Computer Corp. in the U. S. and looming competition from the biggest
Japanese computer companies inflicted severe losses on ETA Systems. Con-
trol Data won't say what it spent on ETA, but the company acknowledges los-
ing $100 million in the supercomputer business last year. O
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TDK’S ACQUISITION BID REKINDLES JAPANESE INTEREST

If successful, the proposed acquisition of Silicon Systems inc. by Tokyo-
based TOK Corp., the first such pass at a U. S. chip firm in more than two
years and expected to be completed by summer, could augur more such
deals—done even faster. What has snagged Japanese purchases of U.S.
technology companies since late 1986 is the fallout from Fujitsu Ltd.’s abortive
attempt to take over Fairchild Semiconductor. U. S. government officials nixed
it on the grounds of military security because Fairchild supplied key integrated
circuits to defense programs. This failed bid effectively killed any plans of Jap-
anese companies to acquire outright commercially oriented U.S. firms, al-
though the Japanese continued to invest in them. The lack of flap over the
proposed Silicon Systems acquisition shows that the period of Japanese re-
straint is over, analysts say. TDK is paying about $200 million, or $20 a
share, for the Tustin, Calif., company, which reaps about $121 million in sales
from its line of chips for telecommunications gear and peripherals. The price
represents a 70% premium over the company’'s market value at the time of
the deal. TOK, with $3.4 billion in sales, is the world's leader in magnetic
recording tape. O

COMPACT VIDEO TRANSMITTER DOES AWAY WITH COAX

hose communication equipment using fiber optics has made rapid strides

in industrial equipment? If your answer is “PCO_Inc.,” you're more
informed than most, because the hardware so far hasn't caught the public
eye. What might be the ticket to bring PCO's promising technology into wider
view is a new 2-lb, 3-0z video-transmission package for remote electronic
news gathering, security, military surveillance, and other communications
tasks. Running for eight hours on a lithium battery, the unit, a first of its kind,
is meant to do away with the limitations of heavy coaxial cable, says the
Chatsworth, Calif., company. Smali enough to be clipped to a belt or attached
to a portable camera, the PCO-5050 supplies broadcast-quality links of up to
8 km without repeaters. PCO, jointly owned by Corning Glass Works and IBM
Corp., sells the unit for $4,195. O

TRW GEARS UP FOR PHASE 1 GaAs PRODUCTION

RW Inc. was the only one of four Mimic-program companies to lack a vol-

ume production line in the competition to produce affordable gailium arse-
nide wafers for the military in Phase 1 of the Pentagon's Millimeter Wave and
Microwave Monolithic Integrated Circuits program. To remedy that, the Cleve-
land-based company built a $25 million GaAs pilot production fabrication line
at its Manhattan Beach, Calif., plant. The 3-in.-wafer line, slated to begin oper-
ating by year's end, will make 100 wafers a week. O

PRIME SOLICITS SUITORS AS IT CONTINUES TO RESIST MAI

Prime Computer Inc. has stepped up its resistance to the months-long un-
friendly takeover attempt by MAI Basic Four Inc. by soliciting proposals
from other prospective buyers. In this latest of several so-far successful
moves to prevent being purchased by MAI, Prime, of Natick, Mass., has
asked its financial advisers to "vigorously pursue’ suitors willing to pay more
than the $20-per-share tender offer from MAI, which is based in Tustin, Calif.
Those advisers are The First Boston Corp. and Smith Barney, Harris Upham &
Co. Prime continues to advise its stockholders against tendering their shares
to MAI, and has rescheduled its annual stockholders’ meeting from May 12 to
June 14 in the hope of attracting a more favorable deal for shareholders to
consider. O
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What could
you dowith

a board tester
that’s new from
the pins down?



Digital, analog, in-circuit and functiona

Improve test development productiv-
ity with color graphics, multi-tasking
windows, mouse-driven pull-down
menus, and software that acts as an
advisor to guide programmers.

]

Al
Directory: /userz/deacete/bos-an/s 1cis

[P RCT. Speed development of ASIC test

software with open CAE interfaces
: ::" that give you access to simulation
Bt 1§ Tos Ll tgnd / data bases.

Test today's fast microprocessors at
speed with clock rates to 40 MHz
and vector rates to 12.5 MHz.

Test mixed-signal devices with ease
through synchronized analog and
digital test subsystems.
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testing of complex boards...

Simplify programming and get top
performance in complex timing sit-
uations with per-pin control of test
T parameters. Vary drive and receive
voltage levels, slew rate, and timing
placement of each pin...individually.

Achieve the highest possible perform-

ance at the device under test witha
[ patented fixture that nses 1’ wire
lengths at critical nodes.

Get hundreds of thousands of test

vectors without segmenting tests or
__ reloading via HP's Vector Processing

Unit architecture. And simplify
cluster-test diagnostics with auto-
matically generated backtrace trees.

Expand to 2592 nodes for large
boards. and adapt the tester to new
technology via a flexible modular
architecture.

Here's the advanced tester you've
been looking for. With no compro-
mises. That'’s because the HP 3070
AT-Series is more than a new com-
binational tester. It's a new gen-
eration with new technology, new
architecture, and new software.

At a price that could change your
whole perspective of board testing.

Take pin electronics. Now you can
control each pin individually. Drive
and receive 12.5 million patterns
per second. Get + bns typical edge
placement accuracy. And 40 MHz
clock signals...at the pin. System
architecture is new too. A flexible
modular design lets you expand

to more than 2500 nodes as boards
grow. And gives you a practical
way to keep pace with changing
technology.

Then there’s fixturing. The new

HP Simplate Express Fixture is an
integral part of the system solution.
It actually lowers your fixturing
costs. And, for the first time, gives
you system performance where it
counts...at the device under test.

Wrap it up with IPG Test Consultant
software that guides and advises
programmers in test development
and you have several good reasons
to take a fresh look at board testing.

So don't wait. Call 1-800-752-0900
today. Ask for Ext. 501D to get our
detailed information packet...

before you get another board tester.

['A Faciano
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Reduce fixturing costs by as much as
30% with simplified fixture design and
software that supports fast fixture
construction.

01989 Hewlett-Packard Co. TMMTDY16/E
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Series combinational tester will
challenge your belief that SMT
boards are hard to test. We've
solved the problems. Which gives
you the go-ahead on SMT produc-
tion. Here’s how.

SMT board testing problem. frsarrerdes i,

First, an innovative mechanical
fixturing system handles high-
accuracy, dual-level, dual-sided
probing. Without flexing boards,
which can mask open solder joints
or create new process faults. You
can even integrate it easily into
automated SMT lines.

Then, a new system architecture
and pin electronics deliver the
tester performance you need for
SMT devices such as ASICs. For
example, you can control each pin
individually. Drive and receive
12.5 million patterns per second.
Get +5ns typical edge placement
accuracy. And 40 MHz clock
signals...at the pin.

You also get a surface-mount-device
library to decrease test develop-
ment time for nonstandard pin-out
devices. Plus IPG Test Consultant
software, which acts as an advisor
in test development and simplifies
quality management.

So if board testing has been a
roadblock to SMT integration,
investigate the HP 3070 SMT-Series.
It's sure to give you a new perspec-
tive. Call 1-800-752-0900 today.
Ask for Ext. 501E to get our detail
packed information package on
SMT board testing.
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Essentials for
effective EMI/EMC evaluation and

quality product development.

Impulses, ESD, spike, burst, and voltage dips and surges are unwanted signals that can cause momentary malfunction and,
in some cases, permanent damage to the electronic products you manufacture.

Our simulators, sensors, power line detectors and components allow you to find, reproduce and contain various types of
electrical noise to aid you in designing and building more reliable and trouble-free products that are noise-resistant,
Contact us now for specific details.

Corresponding to IEC PUB 801-2 '

HIGHLY REPRODUCIBLE ESD TESTING

ELECTROSTATIC DISCHARGE SIMULATOR
MODEL ESS-630A

The TO—BIS discharge gun (optional) enables the system to conduct ESD simulation
corresponding to IEC standard publication 801-2(first edition).

ITEM Model ESS-630A With TC-815

Output voltage 0 22— 30kV (0 2~ 10kV, 0.5 — 30KV, Hange selec!able)

Polarity Positive and negative

Energy capacitor 150pF£10% ] i

Discharge resister 1500 +5% = == i

Charging resister 100M @ +10% —

Rise time of the discharge current| 5ns +30% at 4kV. i
SINGLE. COUNT, REPEAT and 20/S (20 dlacharges

Operating mode per second, activated for approx, 5 sec with each
deprassion of the trigger switch)

FCC CISPR VDE VCCI

NEW DIAGNOSTIC TOOL FOR EMI DETECTION

EMI NOISE SENSOR
MODEL FVC-1000/FVC-30

Features

1. The_FVC-1000 can detect and locate sources of radiated emissions in electronic
equipment.

2. The FVC-30 can detect and locate sources of conducted emissions in electronic
equipment.

3. For each classified frequency band based on the FCC, VDE, VCCI and CISPR
standards, the FVC series measures electric field strength and magnetic field
strength individually, which are potential sources of EMI.

4. An electric near field probe and a magnetic near field probe of high sensitivity
are furnished as standard accessories.

Equipment summary

S
=
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FVC-1000 | FVC-30
30MHz~ 88MHz | 100KHz~500KHz
88MHz~ 216MHz S500KHz~ 3MHz
216MHz~ 470MHz SMHz~ 10MHz
Frequency range | ‘70MHz~1000MHz 10MHz~ 30MHz
#Simultaneous 4 spectra #Simultaneous 4 spectra
measurement measmemenl
Di 20-point LED bar graph display 20 -point LED bar graph dasplay
splay for each frequency band. for sach frequency band.
NOISE LABORATORY CO.,LTD.
10-18, 1-CHOME, HIGASHIHKUTA, TAMA-KU, KAWASAKI CITY, KANAGAWA PREF 214 JAPAN @ N l E

TEL (044) 933-6411 FAX (044) 9324673 NOISE LABORATORY CO.. LTD.
044 (044 Circle 54
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PRODUCTS TO WATCH

WHILE SILICON COMPILER SYSTEMS ATTACKS THE TURNKEY DESIGN MARKET...

Breaking out of its high-end niche of tools for custom integrated-circuit de-
sign, Silicon Compiler Systems Corp. is introducing a modular product
family that integrates its leading-edge software with existing circuit-design
environments. The San Jose, Calif., company’s new Explorer Series comes in
three versions: SCS Foundation lets highly specific design tools developed in-
house by customers work with Silicon Compilers’ software suite; Explorer
Tools are 15 modular programs for design entry, synthesis, simulation and
analysis, and physical design and test; and Explorer Design Systems are six
preconfigured IC design schemes optimized for custom and apglication-spe-
cific chips. The systems address the needs of a broad range of designers,
from logic designers using ASICs to layout engineers in standard-part design
groups. Explorer Series procucts are available now and run on Unix-based
hardware from Apolio Computer, Digital Equipment, and Sun Micrasystems. [J

... SIERRA SEMICONDUCTOR

MELDS DIGITAL AND ANALOG DESIGN TOOLS

Sierra Semiconductor Corp. has overcome the speed problems that plagued
previous attempts to combine digital and analog design 1ools While other
design packages use separate analog and digital simulators, the San Jose,
Calif., company has integrated its proprietary mixed-signal simulator algo-
rithms into Silicon Compiler Systems Corp.'s schematic-capture software and
Lsim logic simulator. The resulting software—called Montage—takes 11 sec-
onds to simulate designs that a Spice simulator does in 6 hours. It includes
simulation models from Sierra’s 300-cell library, including 25 anglog circuits,
more than 245 digital parts, and nine electrically erasable read-only memo-
ries. Priced at $29,500, Montage now runs on Sun Microsystems Inc. work
stations and will run on Apollo Computer Inc. machines later this year, the
company says. O

CREE ADDS LOW-COST BLUE TO THE LIGHT-EMITTING DIODE SPECTRUM

tiny Durham, N.C., company has developed a silicon-carbide blue-light-

emitting diode that will sell for a small fraction of the $45 to $80 charged
by giants like West Germany’s Siemens AG and Japan’s Sanyo Electric Co.
for similar LEDs. Cree Research Inc. is pricing volume quantities at $2 apiece
packaged and $1 unpackaged. Samples are priced at $40. Usec with readily
available red and green LEDs, the low-cost blues mean LED displays can now
compete with incandescent lights in giant-screen displays for stadiums and
other applications. The new diodes can also be used in digital color printers
and medical equipment, where there is a need for near-uitraviolet light
sources. Cree plans to offer a variety of diodes, ranging from single-color
LEDs to chips that will emit multiple waveiengths and colors. O

SIGNETICS CHIP SET SHRINKS CELLULAR-PHONE CHIP COUNT BY 60%

he next generation of pocket-size, battery-powered cellular-radio handsets

gets a boost from a six-chip set from Signetics Corp. Four CMOS and two
bipolar circuits cut chip count in cellular phones by up to 60%, says the Sun-
nyvale, Calif., company. Other mobile-radio applications will benefit as well.
The CMOS chips include the UMA1000, which handles filtering associated
with cellular-control data, supervision, and signaling; the 80C552 microcon-
troller; the NE5751 audio-band filter; and the TDD1742 frequency synthesizer.
The two bipolar parts are the NE5750, which integrates compaction/expan-
sion, noise canceling, power amplification, and control functions, and the
NE605 FM IF mixer/oscillator, amplifier, and demodulator. Available in Sep-
tember, the chip set will cost less than $80 in high-volume purchases. O
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PRODUCTS TO WATCH

SPRAGUE'S HALL-EFFECT SENSOR IC CUTS AUTO-WIRING COUNT

first-of-a-kind Hall-effect magnetic-sensing circuit from Sprague Electric

Co. replaces reed or mechanical switches to dramatically trim the number
of wires in auto-wiring harnesses. In a car with 30 modules in the driver’s
door, for example, the the UGN3055U cuts the number of wires to the on-
board computer from 60 to a mere two. Developed at Sprague’s Semicon-
ductor Group in Worcester, Mass., the digital sensor monitors a variety of
functions in a car, from an engine's fluid levels to door locks and ajar
indicators. The chip operates under the CSC sequential-addressing protocol
developed by Chrysler Corp. lts output drives high-density CMOS address
decoding and control logic. The UGN3055U, which can also be used in a
wide variety of security systems, sells for $1.60 each in quantities of 1,000. It
is available 12 weeks after ordering. O

TI'S WIDEBUS SERIES DELIVERS MORE BUS WIDTH IN LESS SPACE

lue logic doesn’t have to be a limiting factor in designing board-level sys-

tems anymore. Texas Instruments Inc.’s Widebus series of its advanced
CMQOS logic family delivers the wider word lengths demanded by 32- and 64-
bit microprocessors as well as the small package size possible with finer pitch
leads, says the Dallas company. In all, 41 functions such as bus drivers,
transceivers, latches, buffers, and D-type flip-flops will be available in 16-, 18-,
and 20-bit word sizes compatible with 32- and 64-bit microprocessors. Space
saving are also in the offing because the 25-mil pitch on the new, wider bus
trims the package to about the same size as those for 8-bit devices. The chips
will be fabricated in both CMOS and TTL. The first device, a 16-bit transceiver,
will cost about $3 when it becomes available in the third quarter; that com-
pares with a $1 price tag for an 8-bit transceiver. O

TEKTRONIX’S HIGH-VOLUME IC TESTER TARGETS FAST, LOW-PIN DEVICES. ..

hose fast glue-logic families from the major semiconductor houses fabricat-

ed in CMOS, TTL, and ECL have met their match in an integrated-circuit
tester from Tektronix Inc. that costs about the same as older, slower produc-
tion testers. The LT-1201 can be configured for either 32- or 64-pin devices
and boasts 100-MHz test speeds, 16 timing sets, and operating voltages of
-2.5to +7.5 V. Systems have two test heads, each capable of parallel test-
ing, which allows interfacing with dual or quad handiers for high throughput.
Since the LT-1201's test head is small and lightweight—it measures 16 by 17
by 12 in. and weighs 45 |bs—it can be moved without mechanical manipula-
tors. The Beaverton, Ore., company has priced the LT-1201 at $290,000 for
an entry-level 32-pin system and $370,000 for an entry-level 64-pin system. [

«+«AND ITS 88000-BASED RISC WORK STATIONS HIT 17 MIPS

Tektronix Inc. takes aim at the reduced-instruction-set computer market with
a family of four Motorola 88000-based processors rated at 14 million to 17
million instructions/s, 16 million single-precision Whetstones, and 7 million to
12 million floating-point operations/s. Keeping compatibility in mind, the Bea-
verton, Ore., company designed the XD88 family so that previous products
can be upgraded by swapping processors. The XD88/30 3-d graphics work
station is priced from $34,950 and the XD88/20 2-d work station, from
$29,950. Graphics support comes from an independent 68020-based proces-
sor. The XD88/01 applications processor—a host compute server for
networked Tektronix terminals and netstations—is priced at $24,950. When
equipped with 1.8 gigabytes of disk storage and 2 gigabytes of streamer tape,
this machine becomes the XD88/05 file server, which is priced at $75,000. O
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SEARCHING FOR ELUSIVE
CREATURES, PGA SOCKETS WITH
ABNORMAL FOOTPRINTS?

The quest for custom PGA sockets needn’t lead you to the
ends of the earth. Just to Mill-Max®
As a fully integrated, domestic manufacturer of Preci-Dip®
and Euro-Dip IC sockets and connectors, Mill-Max can supply
- you with a flurry of products, especially PGA sockets
with odd footprints.
Our warm, friendly customer service people
will quickly break the ice. They'll take you
through our comprehensive selection of over
ge. 200 variations of PGA, and help you select
g2 from America’s largest variety of “loose”
pins which we assemble to order.
Just take your pick from
solder tails, wraposts, surface
mount or press fit.

Don't be left out in
the cold for PGA
sockets. Get the
Preci-Dip catalog.

For extremely low profile, we can supply PGA sockets on a
disposable carrier. And all our sockets feature Mill-Max’s
famous low force “multi-finger” contact that's highly tolerant
of pin misalignment, so your chips will slide in and out easily.
Are your special PGA socket needs
getting the cold shoulder? Then join the
snowballing group of people making
tracks for Mill-Max. Call (516) 922-6000,
or write for our free catalog, and
we'll work like dogs to please you.

Please send me the husky  EL5/89
Preci-Dip catalog of connectors.

NAME

COMPANY

ADDRESS [=hi]

STATE 7P PHONE
Mail to: Mill-Max, 190 Pine Hollow Rd.
Opyster Bay, NY 11771
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CONNECLOr SYStem
you can play with.

Or boom-box with. Or TV-game We've started with high-speed The elements are unique as well.
with. Because our unique CT harness making machinery that Our wire-half receptacle (2-12 and 15
89551 (Comn_mn Termination) me elimiqates the time and expense of posi_tions) mates to hon'zomfﬂ or
<235 centerline connector system is changing parts when you change vertical post header assemblies.
__m' “ihes uniquely cost-effective. configurations. Mass-terminate any ~ With self-retaining tails and polari-
Bt 1T element of the CT connector system,  zation. And with increased wire

retention and a design that protects
against scooping.

in any configuration you need. And
as many configurations
as you need.

AMP is a trademark of AMP Incorporated.



And where you’d nor-
mally solder wire by wire
for direct-to-the-board con-
nection, nOwW you can
mass terminate. Qur
special one-piece header
takes full advantage of

automatic harness

machinery and lets you
plug from 2 to 15 wires
directly into the board
for soldering. Also with
self-retaining tails.
Also a real time-saver

For technical literature
and information on the AMP CT
2mm-centerline connector system,
call 1-800-522-6752.
AMP Incorporated, Harrisburg,
PA 17105-3608.

ANP Interconnecting ideas
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SMT STANDARDS.

45W-6127R4
SPR AG I E Sprague Type 195D and 293D solid tantalum chips meet the brand new EIA size
and packaging standards for surface mount capacitors. These miniature components
fill your surface mount needs with economy. reliability and high
M performance. Conformal-coated Type 195D TANTAMOUNT?*
capacitors meet EIA specifications for
SET l l RI:ACE MO I NT Extended Capacitance Range devices.
These units feature gold or solder plated
terminals and the highest capacitance in the smallest packages available
STAN DARDS. in the industry. Rugged, fully molded Type 293D TANTAMOUNT*

capacitors conform to EIA specifications Standard Capacitance Range
devices. These “machine-friendly” tantalum chips are compatible with all automatic placement equipment. Both types
are supplied taped and reeled per EIA 481A. Standard ratings: 0.10 to 100uF, 4 to 50 WVDC. For “Quick Guide
To Tantalum Chip Capacitors”, ASP-642, write to Marketing Communications. Sprague Electric

Company, P.O. Box 9102, Mansfield. MA 02048-9102. For applications assistance. call our N spRnGUE o
Customer Service Center at Concord, NH at 603/224-1961. 0

THE MARK OF RELIABILITY
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| PROBIMBG THE NEWS

MOTOROLA TAKES THE WRAPS OFF
COMMODITY-MEMORY THRUST

MAY 1989 |

Word is out—the semiconductor giant is producing DRAMs and SRAMs in volume

AUSTIN, TEXAS
n an industry where secrets can seldom
be kept for long, Motorola Inc.’s suc-

cess in keeping its commodity memories

program under wraps is exceptional. De-
spite the attention generated by an all-
out, three-year effort that reportedly has
cost some $300 million, executives in the
company’s Semiconductor Sector and

MOS Memory Products Division have

been able to keep details from leaking.

Until now, Motorola has

cession forced it to quit the DRAM market
entirely. The Schaumburg, Ill-based semi-
conductor giant doesn’t break down its
sales figures by product line, but Adam F.
Cuhney, a financial analyst at Kidder, Pea-
body & Co. Inc. in San Francisco, estimates
that memories accounted for about $300
million in sales at Motorola last year. Of
that total, he says, $270 million came from
DRAM sales and the rest from SRAMs.
The 1988 DRAM sales were entirely from

by its own technology, the defeat wus
particularly galling. “We’ve kept it all
low-key,” acknowledges Jim George, cor-
porate vice president and general manag-
er of the MOS Memory Division. “We've
had new technologies coming out of the
oven on a crash basis every year to 18
months.” George points out that one rea-
son Motorola stayed quiet for so long is
that the company views its efforts
through a long-range lens. “When we
came back [into the mem-

shared information about ory market], we pushed a
the project, one of fhe 10-year button,” he says.
most ambitious currently To date, Motorola is the
being attempted by a ma- | 3 | only U. 8. chip maker to
jor U.s. chip maker, only ‘ \ ('I.'echn.ology Products | Development | Introduction | Peak pu“ off a successful reen-
. . in microns) SRAM DRAM | start date output . .
with major customers. : : try into the memory busi-
This period of self-en- 1.8 64 Kbit | 256 Kbit | 1977 1982-83 | 1988 ness [Electronics, April
forced silence is coming to 12 256 Kbit | 1 mbit | 1980 1985.86 | 1991 1989, p. 28]. It had to over-
an end, however. Motoro- come some formidable ob-
la’s effort, with the aid of 08 1 Mbit | 4 Mbit | 1983 1988-89 1994 stacles to do so. One such
a pact w.1th Toshiba Corp,, 0.5 4 Mbit | 16 Mbit | 1986 1991.92 | 1997 barrier is the very long
to build its presence in the lead time required to de-
memory market has now 0.35 16 Mbit | 64 Mbit 1989 1994.95 | 2000 sign and manufacture
passed a critical point. In 0.25 o4 Misit 11256 mbsil 1992 1997.98 | 2003 memories. When Motor-
recent months, the compa- ola pulled out of the mar-
ny has taken some giant 0.15 256 Mbit | 1 Gbit [ 1995 2000-01 2006 ket in late 1985, for exam-
strides in establishing a a = Baa= T I 3 GhaEAEE : ple, memory makers were
solid base in the memory W1 TP N Y A - "E‘E.C‘ ROICRENA LG just readying 1-Mbit
market—and now it's EE————— DR AMs for introduc-

talking about them.

The memory shaortage of the past sev-
eral years has helped Motorla’s efforts,
of course, since it provides a seller’s mar-
ket for dynamic random-access memo-
ries. But the proof is in the pudding, and
now Motorola has shown that it can turn
out state-of-the-art 1-Mbit DRAMs in
growing volume at its plants in Austin,
Mesa, Ariz., and East Kilbride, Scotland.
The DRAMs are based on designs from
Toshiba, the world leader in memory pro-
duction; the two companies make a mil-
lion 1-Mbit DRAMs per month at their
joint facility in Sendai, Japan.

When it comes to fast static RAMs,
which computer makers continue to gob-
ble up as quickly as tney are produced,
Motorola’s own design technology is key.
Its latest SRAM offering, a 256-Kbit 20-ns
chip, is now at the sample stage.

Motorola has come a long way since late
1985, when plummeting prices caused by
DRAM dumping in the middle of a chip re-

dies on wafers supplied by Toshiba, but as-
sembled, tested, and packaged by Motor-
ola. The analyst expects Motorola to post
big gains this year in both categories.
Motorola’s stated goals for the memo-
ry market are ambitious. By 1994 it is
aiming for close to a 10% share of the
worldwide DRAM market, which is ex-
pected to reach $12 billion that year. It
also hopes to gain 10% of the projected $3
billion to $4 billion SRAM market in 1994.
“Motorola has made the decision to be
a big player in the memory market,” says
Charles M. Clough, president of Wyle
Laboratories Inc., an Irvine, Calif., dis-
tributor that handles Motorola’s memory
chips. But the company is ‘“‘not yet the
strong player [it] wants to be,” he says.
Motorola’s initial reluctance to divulge
information about its memory program
no doubt stems from the beating it took
in 1985. For a company that prides itself
on offering a broad product line powered

tion—those chips had
been in development since 1980. Develop-
ment of the 4-Mbit chips now appearing in
small quantities was well under way in
1985, and work was just beginning on the
16-Mbit DRAMs that will debut in 1991-
92. Lead times for SRAM development
are similarly lengthy. “It’s a technology
treadmill,” says Bud Broeker, director of
operations at the division. “When we
jumped back in, we had to run even faster
than the treadmill moves, and we're still
doing it.”

But Motorola had no choice but to get
back into the memory business to protect
its leadership position in microprocessors,
says Cuhney of Kidder Peabody. He says
many processor buyers, especially the
smaller ones dealing with distributors,
demand a package deal—with memory in-
cluded. “If Motorola wanted to stay a mi-
croprocessor company, it had to have
memory,” Cuhney says. (Intel Corp.
linked up with South Korea’s Saumsung
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several years ago on the same grounds.)

There was another powerful kicker,
too: along with most of the industry, Mo-
torola executives regard DRAM design
and process technology as the driver for
all other chip work. The holdup back in
1986 was a DRAM technology gap, nota-
bly in mass-manufacturing techniques
developed by Japanese firms. “Motorola
couldn’t jump back in without technology
help,” says Broeker.

The alliance with Toshiba neatly bridges
the gap. The cooperative effort has proved
to be all that could have been expected by
both sides, according to George and
Broeker. “Toshiba has been a good part-
ner, with super technology and a very posi-
tive attitude,” says George. As Motorola’s
own worldwide production of DRAMs ex-
pands from the present rate of about 12
million units a year, it will become less de-
pendent on Toshiba for wafers, but it in-
tends to keep taking small quantities.
“We’ll continue buying them as bench-
marks,” says George.

To make best use of Toshiba’s designs

and processes, which support DRAMs and
slower (upwards of 55 ns) SRAMs, Motor-
ola has spared no horses to keep pace inter-
nally. “We couldn’t be in memory in any
bigger way,” says George.
SRAM SAVVY. The SRAM product line is
largely Motorola’s own show; the under-
lying technology comes mainly from its
own laboratories. Several years ago, Mo-
torola researchers came up with a syn-
chronous architecture that, according to
Motorola, allows for higher speeds by
eliminating interconnection delays. Using
this design as its base, Motorola has
steadily beefed up its CMOS product port-
folio of 1.5- and 1.2-um devices, and now
has a core family of 25-ns SRAMs that are
in solid demand.

Its top-of-the-line CMOS SRAM, a 1-
Mbit, 0.8-um chip that runs at 25 ns, is
due out the third quarter of next year, as
is its first biCMOS SRAM, a 64-Kbit, 1.0-
pm device that runs at 10 ns.

Motorola is clearly positioning itself
for a leading role in the memory market,
but intentions don’t always become reali-
ty, as analyst Cuhney points out. Produc-
ing top-quality SRAMs on tight schedules
has proved troublesome in the past for
Motorola, he notes, and problems could
resurface as the higher complexities
make chips even tougher to build. Cuh-
ney adds that some competitors—like In-
tegrated Device Technology Inc. of Santa
Clara, Calif.—have a head start that
might be difficult to overcome.

And as one marketing official at a rival
memory maker notes, manufacturing
commodity memories efficiently with
good margins is not getting any easier.
“If anything trips Motorola up, that will
be it,” he says.

Motorola executives, particularly those
at the MOS Memory Division, credit their

comeback in the memory business to the
1986 Semiconductor Trade Accord be-
tween the U. S. and Japan. “It leveled the
playing field,” says Broeker. Some U.S.
memory users claim otherwise, saying
the pact created conditions for a memory
shortage and extreme price hikes that led
to windfall profits by Japanese firms.

But Broeker says the accord’s provi-
sions for barring Japanese producers
from dumping memory chips into the
U. S. at ruinous prices gave Motorola a

chance to regroup after the 1985 disaster.

In that year, prices fell to as low as
$0.25 for a 64-Kbit chip and $1.30 for a
256-Kbit chip—levels that did not cover
direct costs, much less pay for invest-
ments. The rules set forth in the accord
also provide a consistent economic frame-
work that allows Motorola to plan its
memory operations over a period of
years, Broeker says. The company hopes
the pact is extended beyond its current
five-year term. -Larry Waller

HOW WILL HP-APOLLO SIFT

OVERLAPPING PRODUCT LINES?

CHELMSFORD, MASS.
he general euphoria on both sides fol-
lowing the surprise merger between

Hewlett-Packard Co. and Apollo Comput-

er Inc. last month masks some concerns

among industry watchers about the fu-
ture of the ground-breaking Apollo line
of work stations—and, indeed, about the
future of the work-station market itself.
On the face of it, it’s undeniable that
the acquisition of Apollo, which had reve-
nues of $653 million last year, by the $9.83
billion HP is blockbuster. It vaults the
joint company over Sun Microsystems

Inc. and Digital Equipment Corp. into the

lead in work-station market share, signifi-

cantly altering the lineup of kev players

there. HP and Apollo together had 30.4%

of that market at the end of last year, ac-

cording to estimates by

two competing lines of 68000-based and
RISC-based work stations,” says David
Card, an analyst who tracks work sta-
tions for International Data Corp., the
Framingham, Mass., market-research
firm. “I imagine Apollo’s [62000] line will
eventually die out.”

For his part, Michael Gallup, Apollo’s
vice president for product marketing and
programs, hints that this might be so.
Gallup says he can envision one of Apol-
lo’s two 68000-oriented engineering
groups being designated to continue that
development effort, with the other being
freed to undertake new tasks.

As for the overlap in RISC-based prod-
ucts, Gallup says, “We have to figure out
soon where we go with these, but it’s too
soon to have that worked out yet.”
Rumors had been cir-

Dataquest Inc., the San
Jose, Calif., market-re-
search organization.
That puts them just
ahead of Sun, with a
28.3% share.

But it might be an ear-
ly indication that this market is starting to
slow down, in the view of at least one ana-
lyst. “This sort of consolidation is to be ex-
pected,” says Mark Stahlman, a work-sta-
tion market watcher at Sanford C. Bern-
stein & Co. in New York. “I wouldn’t be
surprised to see more of it.”

A more immediate question is the direc-
tion that the new Apollo, now a division in
HP’s Workstation Group, will take. Both
companies design and build Motorola
68000-based work stations, and both have
reduced-instruction-set systems as well.
Apollo, in fact, has been attempting a cor-
porate revitalization with its Series 10000
RISC-based desktop supercomputer
[Electronics, March 3, 1988, p. 69]. The
high-end machine has made a major con-
tribution to bolstering the Chelmsford
company’s dwindling profits and slowing
revenues since it began shipping last fall
[Electronics, September 1988, p. 158].

“I can’t see [HP and Apollo] keeping

The companies have
competing lines in RISC
and 68000 machines

culating for months that
Apollo was a takeover
target, but most of them
had the suitors as Euro-
pean or Japanese firms.
Virtually no one would
have named the Palo
Alto, Calif -based HP as a bidder: the giant
manufacturer of integrated instrument
and computer systems hasn’t made a ma-
jor acquisition since the 1960s, when it
bought what is now a medical electronics
division in Waltham, Mass.

But at a time when hostile takeovers
have become routine, HP and Apollo qui-
etly got together and pulled off a deal
unanimously endorsed by both firms’
boards, with HP offering $476.4 million
for Apollo. The sale needs approval by
the federal Securities and Exchange
Commission and stock tendering by 51%
of Apollo’s shareholders. Assuming no
problems crop up, the deal should be com-
pleted in June or July.

Since its founding in 1980, Apollo has
become known for innovative technology
and for its early recognition of the impor-
tance of distributed computing and net-
working. But the hard times it has en-
countered in recent years left the once
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preeminent company lagging behind Sun
in work-station market share.

In the aftermath of the merger an-
nouncement, top executives at both HP
and Apollo spoke glowingly of joining
forces. “Both companies are recognized
for technical innovation and high-quality
computer products, and for a commit-
ment to the industry’s move toward coop-
erative computing environments based
on open industry standards,” says John
A. Young, HP’s president and chief exec-
utive officer. For his part, Apollo chair-
man and CEQ Thomas A. Vanderslice
says that HP's “commitment to the work-
station business and to open industry
standards, its product strengths, and its
well-known concern for its people add up
to a very good fit.”

Perhaps Apollo’s most important con-
tribution to the deal is its strong installed
base of more than 93,000 work stations

used by “customers who are happy with
their products and technology,” says
Richard Watts, director of marketing for
HP’s Computer Products Sector. Another
asset is Apollo’s strong presence in elec-
tronic design automation, inciuding the
software technology contributed by its
leading customer, Mentor Graphics Corp.
in Beaverton, Ore.

SIZE AND STABILITY. Watts also cites
Apollo’s Network Computing System ap-
proach to distributed work-group com-
puting and its RISC architecture, first in-
troduced in the Series 10000. HP had al-
ready become a licensee for the network-
ing software, he says, “but now we get
access to that technology ahead of every-
one else.” In return, Watts says, HP
lends Apollo size, stability, and financial
resources sufficient to relieve the anxi-
eties of its customers. Some of them were
worried about Apollo’s financial condition

as revenues sagged and profits shrunk or
disappeared in recent quarters. ‘“We
think we can put customers at ease about
that,” Watts says.

Most industry analysts assess the ac-
quisition as a good one for both sides, de-
spite the problems stemming from prod-
uct-line overlaps. As for morale at Apollo,
Gallup at least sounds upbeat. He says
that the odds “are about a million to one
that we would have been acquired by
someone as well suited to us as HP is.”

But an elegiac note was sounded by
Apollo cofounder David Nelson. “From a
founder’s point of view, the assimilation
of Apollo’s identity into HP is somewhat
disappointing,” says Nelson, who recent-
ly resigned as vice president and chief
technical officer to start his own compa-
ny, Envision Systems Ine. in the Boston
area. “It’s not the final chapter we all
would have written.” -Lawrence Curran

THE CHANGING STYLE AT SEMATECH

WASHINGTON
In the weeks after the management
shakeup that left Sematech’s chief op-
erating officer, Paul Castrucci, walking
the streets of Austin, Texas, in search of
a job, critics of the chip-manufacturing
consortium came out in full force, point-
ing to the incident as proof that U. S.
companies couldn’t work together. But
officials both inside and outside Sema-
tech say that’s not the case at all—that
the sudden firing of Castrucci was nei-
ther a comment on Sematech’s progress
nor a surprise move.

Now Sematech is on the verge of a ma-
jor management reorganization that will
probably result in a much more active
role for chief executive officer Robert
Noyce, who joined the consortium last
summer ostensibly to play Mr. Outside to
Castrucci’'s Mr. Inside. In the coming
months, Sematech insiders say, Noyce
may well do away with Castrucci’s posi-
tion altogether, replacing the single oper-
ations officer with a corps of deputies fo-
cused on specific parts of the Sematech
puzzle, all reporting directly to the CEO.

Under the original plan, Noyce was
supposed to have been a cheerleader and
politician, handling Sematech’s interface
with industry and government; Castrucci
was to have run the facility day to day.
But that’s not the way it turned out.
“There were t00 many cooks in the kitch-
en,” Castrucci says. “[Noyce] was around
more than we expected.”

The reason? Says C. Scott Kulicke, a
Sematech board member and the chair-
man of Kulicke & Soffa Industries Inc., a
semiconductor-equipment concern: “Bob
Noyce is too qualified to be just a cheer-
leader. He's involved right up to his

nose.” Kulicke acknowledges that the Se-
matech management structure may not
have been the ideal choice. The fact is, he
and others say, Sematech may just be too
small to support both a chief executive
and a chief operating officer.

Now, with Castrucci out and Turner
Hasty, a 30-year chip research veteran
from Texas Instruments Inc., acting in
his role, Noyce is expected to play with
the management structure. Hasty, who

Is Sematech just too small
to support both a CEO
and a chief operating officer?

has been with Sematech since its incep-
tion in September 1987 and who has al-
ready put in one four-month stint as inter-
im COO, says he would “have no problem
moving back into the ranks again” if
that's what Noyce asks.

Meanwhile, Castrucci says he could tell
“right from the start that the chemistry
between Bob and me wasn’t that good.”
Nonetheless, he says he was completely
surprised when Noyce called him to a
breakfast meeting March 20 and asked
him to quit. He says his management
team had met each of the goals it set in
his first six months on the job, including
getting the wafer fab up and running be-
fore the end of March.

“With time, I'm sure things would have
worked themselves out,” Castrucci says
now. “Just look at the record. The fab got
built. We ramped up the staff from 45 to
over 500 people in six months. Wafers got
processed. We got negotiations started

with outside vendors [to develop ad-
vanced processing equipment]. It wasn't
because things weren't getting done.”
But getting things done was apparent-
ly harder than it needed to be. “What
you're not looking at is the amount of ef-
fort it took to get all that work done,”
says Kulicke. “Differing management
styles are a substantive problem.”
Indeed, the problems boil down to dif-
ferences in management and personal
style. Noyce, a cofounder of chip giant In-
tel Corp., came from the free-thinking en-
trepreneurial environment of Silicon Val-
ley; Castrucci arrived fresh from 32 years
as a loyal IBM Corp. soldier. Noyce fa-
vored a participatory style of manage-
ment, while Castrucei did things the IBM
way: assign tasks, assist where possible,
and wait for results to be reported back.
For some outside observers, Castruc-
ci's departure has ominous implications.
He is “a damned good manufacturing
guy,” says Charles Minnihan, a retired
vice president from Perkin-Elmer Corp.
now working as a consultant. “He’s prob-
ably started more new products than any-
one else in the world. This blows my
mind. It really sets [Sematech] back.”
Now the day-to-day management job
falls to Hasty, who is currently working
on signing up companies to develop the
next-generation equipment, materials,
processes, and test-chip demonstration
vehicles for the 0.5- and 0.35-um phases
of Sematech’s research program. That's
the line width needed to produce a reason-
ably sized 64-Mbit dynamic random-ac-
cess memory. The first of the contracts
should be awarded by early May, with
others coming over the rest of the spring
and summer. -Tobias Naegele
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DOING BUSINESS IN SINGAPORE
TAKES A BIT OF CULTIVATION.

Although the business world
of Singapore is thriving,
trying to deal with its three
distinct cultures—Chinese,
Malay and Indian—takes

a certain delicate balance.

LET'S HAVE A MEAL,
LET’S MAKE A DEAL. An
essential tool of business is
hospitality. Visitors are
treated to lavish entertain-
ment before and during ne-
gotiations. It's important to
know that you're required to
return the favor. An g
excellent choice for
dinner would be the
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Domus restaurant at the
Sheraton Towers Hotel.
Tel: 737-6888

EVERYONE'S

A WINNER. Saving face

is important. Singaporeans
won't tolerate losing an
argument, but they won't
let you lose face either

as they're very aware of the
pride of others. A word of
advice: call it a draw.

ARE YOU SINGLE?

Don’t be surprised if
people ask you very per-
sonal questions, just
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answer politely but keep

all of your own inquiries

as objective and —
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NORTHWEST =
NOTES. On June st

we begin convenient
connections to Singapore
from over 200 U.S. cities.
And, in addition to our all-
747 fleet, we offer you
something no other U.S. air-
line can—the knowledge and
information that comes from
over 40 years of helping
people do business in Asia.
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transaction processing in the past two
years.” Whether relational data bases
can handle on-line the high volumes of
data generated in securities trading re-
mains to be seen, Smith says.

Until round-the-clock trading becomes
a reality, the operation of global trading
systems will be limited. One obstacle that
stands in the way of current global trad-
ing is the difference in time zones. For
now, the problem of timely settlements is
being solved by adjusting trading hours.

For example, the American Stock Ex-
change altered the trading hours for its
Major Market Index when it franchised
the index to the European Options Ex-
change in Amsterdam. One criterion for
trading the Major Market Index is that it
must have a uniform settlement, which
means trading hours in New York and
Amsterdam must coincide. Optimally,
trading would take place from 10 a.m. to
4 p.m., Amsterdam time, which means 4
a.m. to 10 a.m., New York time.

Daicel Chemical: A Worldclass Leader
in Recording Materials

Daicel Chemical Industries is a worldclass leader in the development and manufacture of optical
and magneto-optical disk products. The Company is leading the industry in research and
development of disk substrates and magnetic film materials, focusing on polycarbonate
substrates and magnetic films made from amorphous (non-crystalline) four element
alloys of neodymium, dysprosium,iron,and cobalt.Our research has brought about
results:results that mean an improvement in recording densitities, an improve-
ment in performance, and an improvement in overall disk quality. At
Daicel we will continue to apply our "chemitronics™total system
approach to solving our customers problems and deve-
loping a new generation of technologies to
support the information age.

) DAICEL CHEMICAL INDUSTRIES, LTD.

Tokyo Head Office: 8-1, Kasumigaseki 3-chome, Chiyoda-ku,
Tokyo 100, Japan Phone: [03) 507-3112 [Optical Memory Division]
Telex: 222-4632 DAICEL J Facsimile: (03] 583-2708

Daicel [U.S.A.] Inc.: 611 West 6th Street. Suite 2152 Los Angeles,
CA 90017, U.S.A. Phone: [213) 620-3656/3657

Daicel [Europe) GmbH: konigsallee 92a, 4000 Dusseldorf 1.

F.R. Germany Phone: [0211) 134158
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But because settlements are processed
in overnight batches in New York, the of-
fices there are not ready to start trading
until 6 a.m., so trading hours are noon to
6 p.m., Amsterdam time.

Simulating the action that takes place
on the trading floor when the floor is not
open is particularly important to some ex-
changes, such as the Chicago Board of
Trade. The CBT trades 26 items, including
treasury bonds and notes, agricultural
futures, market indexes, and metals. It
needs a system that provides an adequate
electronic replication of the ‘‘open out-
cry”’ system employed in the trading pits.

Existing systems match buy and sell
orders, but they don’t simulate the action
of an auction, in which each bidder can
see—and hear—what the competition is
bidding. “The auction system introduces
a competitive element as opposed to just
sitting around and waiting for a match,”
says Michael O’Connell, assistant manag-
er for financial products at the CBT.
BUILD YOUR OWN. And instead of just sit-
ting around and waiting for a suitable
system to be developed, the CBT is put-
ting together its own: Aurora, an elec-
tronic auction for after-hours trading.
Tandem Computers Inc. of Cupertino,
Calif., will supply the mainframes, and
Apple Computer Inc., also of Cupertino,
will supply AI work stations based on
Macintosh II personal computers with
Texas Instruments Inc.’s Micro Explorer
AT hardware and software. A prototype
of Aurora will be up and running in Sep-
tember, O’Connell says.

With Aurora, traders will have before
them ‘‘a screen that replicates the pit,
with icons for each bidder along with oth-
er information, such as the size of the
contract and bid or asked price,” O’Con-
nell says. By using a mouse to move the
cursor, a trader can select another trader
to deal with. Even after a selection is
made, the screen will continue to display
the contracts and prices being offered by
other traders who, if they were in the
trading pit, might be within a point of be-
ing in the market.

Although Tandem’s high-reliability,
high-speed OLTP mainframes provide
raw processing power, the key technolo-
gy is TI's Micro Explorer. The system in-
cludes the Dallas-based company’s Lisp
(for List-oriented programming) pro-
gramming language, says John Mandell,
Al product marketing manager at TI.

The rapid system prototyping made
available by Lisp is what made the work
station attractive to the CBT. Economists
employed by the board developed a con-
cept of how the electronic system could
mimic trading in the pits. “Once that was
done,” says Mandell, “we could prototype
it very rapidly. The idea is that you get a
program shell running very fast to tell
you what the end system is going to look
like.” The prototype allows for a quick
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A Testbed For The Imagination

SES /workbench-

Simulation and modeling
software for designing
large, complex systems.

Circle 35

System complexity...ever increasing, it requires sophisticated
tools for its management. And, as complexity increases, the costs
of flawed design decisions increase with it.

If you design...complex hardware systems, software systems,
communications systems, or VLSI circuitry, you know the
consequences of discovering a subtle flaw late in the develop-
ment cycle.

What if...you had an easy to use, elegant tool that could
determine the impact of design decisions when they are made,
r.ot weeks or months later?

Introducing...a multi-level simulation, modeling, and design
evaluation tool that will let you test your ideas, not regret them:
SES/workbench.

Call 512-474-4526, write to us
or check the reader response

card for more information. SES ///\\////

NW
Test the design, not just the end product. \\\\

Scientific and Engineering Software, Inc.
1301 West 25th, Suite #300, Austin, Texas 78705
Phone: 512/474-4526 Fax: 512/479-6217

See us-at'the Design-Automation Conference in Las Vegas, June 25-29.



Winner Of Wescon’s
New Products
And Technology

Achievement Award.

Toshiba M-ST LCD modules are available in
two sizes: the 640 X 400 dot TLX-1501-C3M
and the 640 %480 dot TL X-1551-C3M.

At Wescon/88, our remarkable new Monochrome ST (M-ST)
Liquid Crystal Display modules earned a New Products
and Technology Achievement Award.

Toshiba’s M-ST modules offer significantly improved
black-and-white contrast for better visibility, with a unique
single-layer design that makes them 25% lighter and 15% thinner
than double-layer panels.

Toshiba’s thin, light, high-contrast M-ST Liquid Crystal Display
modules — the new industry standard in LCD performance.

In Touch with Tomorrow

TOSHIBA

Toshiba America Electronic Components, Inc., Chicago Office: One Parkway North, Suite 500, Deerfield, IL 60015-2547 Tel: 312-945-1500
North Western Office: 1220 Midas Way, Sunnyvale, CA 94086 Tel: 408-737-9844 Eastern Area Office: 25 Mail Road, 5th Floor, Burlington, MA 01803 Tel: 617-272-4352
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evaluation of the concept, Mandell says.
“We are now in the process of filling in all
the functionality,” he adds.

Key to Lisp’s rapid prototyping capaci-
ty is the ability to incrementally compile
lines of new code without having to com-
pile the entire program. Also, a library of
about 15,000 object-oriented subroutines
can be plugged in with a high probability
that they will not have to be altered.
NATURAL LANGUAGE. Finally, the ability
of Lisp to handle natural-language inputs
is critical. “You can develop similar func-
tionality in conventional programming
languages,” says Mandell, “but it's more
like writing the program in stone. If you
want to change something, you have to
chip away at a corner and run the risk of
breaking the stone.”

In a another manifestation of the need
for highly flexible, quick-change technol-
ogy, the CBT is using Tandem's top-of-
the-line VLX mainframe, which can be

scaled up by adding processors as needed
without reprogramming. A VLX with
four processors can execute 7.5 transac-
tions/s, says Ray Villareal, Tandem’s as-
sistant to the senior vice president for
sales and marketing. Other vendors, no-
tably Concurrent Computer, Digital
Equipment, IBM, and Stratus, are also
vying for the exchange-automation mar-
ket for 24-hour global trading.

Among the qualities Villareal sees as
crucial for this market are processor mo-
dularity, the ability to place mainframes
in remote sites without on-site service,
and the ability to switch computing re-
sources from region to region as financial
activity changes in time zones.

A second tier of requirements, says Vil-
lareal, includes maintaining data integri-
ty, a feature that involves not just redun-
dancy but also assuring that bad data,
when it crops up, is not passed around the
network. ~Jack Shandle

INCOMING
ORDERS FROM
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CHICAGO BOARD
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ELECTRONIC
BOARD OF TRADE ORDER- AUCTION MARKET
PROCESSING SYSTEM —_
(ORDER DELIVERY)
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\ TO MEMBER FIRM
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PICO

ULTRA-MINIATURE

DC-DC

Converters

Low Profile .5"x.5"%,3"ht.

PICO's high reliability DC-DC
Converters are produced in an
ultra-miniature encapsulated
package (.5"x.5"x.3" ht.).

Over 80 cifferent models opera- |
ting over the temperature range |
of ~25°C to +70°C ambient
without derating.

* 16 new high voltage models
100-250 vcit output

* Up to 1.25 watt output at
—~25°C to +70°C ambient

o Ultra-miniature size (0.3” Height)

* 5 input voltage ranges 5, 12, 24, 28
and 48V DC

* 28V Input/Output now standard

» Inputfoutput isolation

100 megohm @ 500V DC

Single and dual output ‘

No heat sink required

OPTIONS AVAILABLE
» Expanded operating temp
(—55°C to +85°C ambiant)
» Stabllization Bake (125°C ambient)
» Temperature Cycle (—55°C to +125°C)
© Hl Temp, full power burn in
(100% power, 125°C case temp)

®

L ]

Over 500 miniature low profile
standard models deliver
up to 20 watts power.

PICO also manufactures over 2500
standard ultra-miniature transformers
& inductors.

Delivery—
stock to
one week

Electronics.Inc. |

453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552

Call Toll Free 800-431-1064
\_ INNEW YORK cALL 914-699-5514
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| TEST

HERE’S SOFTWARE TO SPEED VECTOR CREATION

BEAVERTON, ORE.
ircuit-design systems and testers have
been integrated only very loosely up to
now. And though the start of a trend to-
ward linking them more closely is dis-
cernible, the solutions so far have not ad-
dressed the real problem of designing for
test while designing the chip. The latest
attempt to address this problem is a new
software package from Tektronix Inc.
Some systems can now convert simula-
tion vectors into test vectors. But the
Tekwaves package from the Beaverton
company takes the next logical step for-
ward. While it doesn’t go all the way—it
can’t incorporate testing into the chip-de-
sign process—Tekwaves does provide an
efficient means of automatically creating
test vectors for a device that has been de-
signed. It's easier to use than most sys-
tems thanks to a graphical user interface
akin to the one on the Apple Computer
Inc. Macintosh, says Chris Pieper, verifi-
cation automation manager at Tektronix.
The task facing a design engineer is to
create enough test vectors to find any
glitches in his prototype. For a test engi-
neer creating a test program for an inte-
grated circuit, the job is to increase fault

o 2rtypy
Leti ity
teetiityp
teeticry)

The Tekwaves software from Tektronix uses waveform subroutines to create additional test
tectors; it boasts a Macintosh-like graphical user interface.
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Sampling A/Ds

DATEL’ video speed sampling A/D converters
give supl;eorior dynamic gerformance, to bring
th harmonic distortion and
signal-to-noise ratios to new lows.

For compiete information call (98) 339-3000
Model S‘;‘ﬂ:"g Egﬁmﬁ‘:’ L};t?m;: Dirsoi::l:on Package Enff)
Frequency | Frequency
ADS-112 IMHz 110 73dB | 13 waits 24-pin DDIP $2159
r.:ES-B? 2MHz 110 -73dB I 29 watts 32-pin TDIP $346
ADS-131 5MHz e -69dB ﬁ] 4.2 watts 40-pin TDIF $549 |
l ADs-130 10MHz e -69 dB I 45 watts 40-pin TDIP !@
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Starlights: A new fuseholder generation

Yet another innovative resuit of Wickmann technology. Fuse-
holders for 5 x 20 mm and 6,3 x 32 mm fuses feature extra
solid contact pins, compatibility with existing shock-safe fuse-
holders, and sealed terminais. Now everyone can afford superi-

or circuit protection.

A mark
@ of safety

Wickmaun -Werks GoubB

Postbox 2520 - D-5810 Witten6 - Tel.02302/6620 - Fax02302/66 2219
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*THD (Total Harmonic Distortion)

D /AL

INNOVATION AND EXCELLENCE IN PRECISION DATA ACQUISITION
DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048 (508) 339-3000
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IBM PC Image Processing Highlights. No. 1 in a series.

/
‘Arithmetic Frame
Grabber =
[ Frame Grabber &

Frame Processof

Frame Grabber &
Frame Pr pocessor | |
[ Arithmetic Frame | 512512 56

Grabber
Frame e Grabber ™ S1z52 % |
Frame Processof

D261 w! rame Grabber & | 5126512 | 26
prasss* FrameProcessor | -
[oTzs1-eamz [Faigh Resolution (5125512

DTS- S Frame Grabber

- c.iers a5
Jeaz | Frame Grabber
D::Sw Frame Processor

Frame Grabber & |512% 512| 254

L ——¥Tow Cont ¥ " GITE]

512x512
Square

—Fred Molinari, President

Think of itgsaFram that’s
big on versatility and small on cost.

The DT2853 all-purpose frame grabber.  Software is shipped FREE with the board. FREE 1989 Image Processmg
. Think of the DT2853 as a multi-purpose Handbook.

Tl."S $1’79.5 fram(_e grabber boarfi contams.all tool for real-time digital i image processing on
the basic essentials for image processing. Real-time the IBM® PC AT® Because it is.
capture and display with 512 x 512 resolution and You should also know that the DT2853
256 gray levels. Two (,mboard buffers. Onboard frame graboer wins the price/performance
lqokl-up ta.bles. T};etr)f s even an optional square comparison every time. Because it gives you
pixel version available. : .

There's alsoa broad range of software avail- more features and options for less cost.
able to support the DT2853 for specific applications,
ranging from microscopy to modeling, to motion Call (508) 481-3700
analysis and more. IRIStutor™ Image Processing In Canada, call (800) 268-0427

DATA TRANSLATION

Workd Headquarters: Data Translation Inc., 100 Locke Drive, Mariboro MA 01752-192 USA, (5C8) 481-3700 Tix 951646

United Kingdom Headquarters: Data T-anslation Ltd., The Mulberry Business Park, Wokingherr, Berkshire RGLL 2Qu, UK. {0734) 793838 Tix 94001914

West G: s:Data Tr Gum uttgarter Strasse 66, 7-20 Bietigheim-Bissingen, West Germany 01742-64025

Intornations! Sal OMm Austraka 12) 662-4255; Belgium (2) 466-8199; Canada 416) 625:1907; Chuna (1) 868 721 x4017, {408) 727-8222; Denmark (2) 274511; Finland (0) 372144; France (1) 69077802; Greece (1) 9514944, (31) 527.039 {1} 361-4300;

Hong Kong (5) 448963; India (22) 23-1080; Israel (3) 5401524; Italy (2) 82470.1; .apan) (3) §02-5550, (3) 348-83C1, (3) 355-1111; Koren (2) 756-9954; Nether.ands (70) 996360 New Zealand (64} 9-545313; Norway (2) §3 12 50; Portugal (1) 545313;
Singapore (65) 7797621; South Africa (12) 8037680/93; Spain (1) 455-8112; Sweden (B) 761 7820; Switzerland (1} 723-1210; Tawan (2) 7020405

WRiStulor 15 a trademark and Data Translation is a registered trademark of Data Translation, Inc. All other trademarks are the: property of their respective holders

Circle 34




Make j/ozzr est 7110ve.

An advanced ASIC famiby, flexibility and comprebensive technical support
help you take your ASIC project in the right direction.




ELECTRONIC DEVICES

—

_OKI SYSTEM TECHNOLOGIES.

With OKI SYSTEM TECHNOLOGIES we bring it
all together, an advanced ASIC family, system-
oriented flexibility and comprehensive technical
support. Oki gives you a full range of solutions.
And we do our best from start to finish to ensure
they precisely match your design objectives and
total system needs.

ASIC technology doesn’t stand still

To cover today’s wide range of needs, Oki has already
introduced 1.2x standard cells, 1.2 high-speed gate
arrays and 1.54 Sea-of-Gates gate arrays. Because tech-
nology never stops, as the 1990s draw near OKki is ready-
ing a next-generation of CMOS ASIC families based on
advanced 0.84 technology.

High-performance fault coverage

The ultimate test of an ASIC design is final in-product
operation. Oki is ready to help you pass that one the
first time around.

Introducing Automatic Test Generation (ATG), a
powerful system for automatic test program generation
that achieves more than 95% fault coverage with little
loss of space or performance. You'll find ATG running
on mainframes at Oki design centers.

Meeting customers more than balf way

Total customer satisfaction is at the core of OKI SYS-
TEM TECHNOLOGIES. That's why we not only
maintain large teams of field engineers, but staff and
operate design centers across the U.S., Europe, Asia and
Japan. Oki provides total project assistance, from ASIC
design, testing, packaging and manufacturing to system
components and modules. And, of course, technology
assistance is available at any development stage.

Oki Electric Industry Co., Ltd. Oki Semiconductor Group

Electronic Devices Group 785 North Mary Avenue, Sunnyvale,
Overseas Marketing Group CA 94086, U.S.A.

7-5-25 Nishishinjuku,Shinjuku-ku, — B7ek408-720-1900 M Fax:408-720-1918
Tokyo 160, Japan W Telex:296687 OKI SUVL

WTel:3-5386-8100MFax:3-5386-8110
MTelex:J27662 OKIDENED
Oki Electronics (Hong Kong) Ltd.

Oki Electric Europe GmbH Suite 1804-4, Tower 1
Hellersbergstr. 2, D-4040 Neuss 1. China, Hong Kong City, 33 Canton Road.,
West Germany T.S.T. KLN, Hong Kong
W Tel2101-15960 WFax:2101-103539 M Tel:3-7362336 MFax:3-7362395
W Telex:8517427 OKI D B Telex:45999 OKI HK HX
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coverage from the 65% typically achieved
with design vectors from a simulator up
to the 95% required to assure adequate
testing. Historically, both designer and
test engineer have had to resort to typing
in test vectors manually, a long, tedious,
and error-prone process. Most stimulus
creation today is still done in this manner.

Tekwaves provides a more effective
way of creating these extra vectors with
waveform subroutines. To produce a sub-
routine, the designer, using a TTL data
book or application-specific IC, describes
a waveform for each pin of a device being
tested. An IC typically has signals such
as chip select, clock, read/write line, and
address latch enable. Each signal must
occur at a certain point in time. With Tek-
waves, the designer creates waveform
subroutines for each signal; the software
will then replicate the waveform just as a
signal generator would.

Once the user has written subroutines
for every pin of the device, he has a time
set, or frame, of signals. Each of these
frames—or individual signals within a
frame—can be “cut and pasted” into the
frame for another device.

Also, Tekwaves brings some new capa-
bility to the task of turning simulation
vectors into test vectors. Like other tools
available, Tekwaves acquires vectors
from simulators from GenRad Inc., Men-
tor Graphics Corp., and other vendors
and converts them into waveforms. “Tek-

waves knows the characteristic of the fi-
nal tester, minimum pulse width, maxi-
mum cycle length, edge-placement accu-
racy, and so on,” says Bob Turner, senior
software engineer at Tektronix.

The program identifies by time and sig-
nal name all the points in the data where
a tester violation has occurred, and pre-
sents them in text form in a window. As

The Tektronix package
is an attempt to link
test and circuit design

the designer looks at the waveforms on
the screen, he can see where the errors
have occurred. To eliminate the error,
which might be a waveform edge in the
wrong place, for example, the designer
simply points to the edge with a mouse
controller and moves it. The waveform
data base is automatically revised to in-
corporate the change.

Once the vector errors are fixed, the
software automatically creates a test pro-
gram. For test systems that Tekwaves
does not support, the designer simply
wires together several icons on the
screen and the software does the rest.

Tekwaves is available now for $5,000.
The package runs on Apollo Computer
Inc. work stations under a variety of

graphic environments, such as X Win-
dows. It can handle simulation files from
Cadat’s HHB, Daisy Systems’ VLAIF,
GenRad’s Hilo, Mentor’s Quicksim, Tera-
dyne’s Lasar, and Valid Logic Systems’
SIM simulators. The system produces
test programs automatically for Tek-
tronix’ LV-500 ASIC Verifier; support for
other testers will follow.

Tektronix is not alone in seeking solu-
tions to the design-test dilemma. Systems
from Asix Systems Corp. of Fremont,
Calif., and Daisy Systems Corp. of Moun-
tain View, Calif., can convert simulation
vectors into test vectors, providing a so-
lution for a specific set of hardware.

But one major competitor to Tekwaves
that serves multiple simulators and test
systems is PBridge from Test System
Strategies Inc., a Beaverton neighbor of
Tektronix. It has the current advantage of
automatically creating tester-specific test
programs for a wide variety of testers.
Though Tektronix executives concede the
broader support, they point out that the
TSSI tool does not have graphical editing of
the waveform and, at $20,000 plus $15,000
for required software, it's much more ex-
pensive than Tekwaves.

Finally, one other software product
that addresses the testing problem much
earlier in the design cycle than any of the
competitors is the Test Assistant from
VLSI Technology Inc. in San Jose (see
p. 116). -Jonah McLeod

AT THE CICC, THE ACCENT IS ON ANALOG

SAN DIEGO

f all the professional meetings attended
by electronics-industry movers and
shakers, the Custom Integrated Circuits
Conference is the most accurate reflection
of the preoccupations of original-equip-
ment manufacturers and system design-
ers. Most other IC conferences are technol-
ogy-driven, motivated by the eagerness of
chip designers and process engineers to
show what they can do in terms of perfor-

mance, density, and functionality.
USER-DRIVEN. But the CICC is, by and
large, user- and customer-driven. Histori-
cally, many of the custom and semicustom
circuits deseribed at the annual clambake
have been developed, designed, and—in the
case of large vertically integrated OEMs—
made by the users themselves. And the
computer-assisted-design tools and meth-
odologies described also mirror the con-
cerns of OEMs and their systems design-
ers as they assess the continuing trend to-
ward higher speed and greater integration.
So OEMs are looking with great inter-
est at this year’s CICC, being held this
month in San Diego, where three things
are on everyone’s mind: analog, analog,
and analog. Of the 185 session papers, tu-

torials, and panel topics, 43% are devoted
to analog or mixed analog/digital design,
fabrication, and simulation.

Many papers reflect a concern with
how to integrate analog and digital func-
tions on the same chip, with higher densi-
ty. Equally important is the development
of design tools that simplify the process
of analog design, making it as easy and
automatic as digital. There is also a focus
on improving the processing of analog
and mixed analog and digital circuits in
CMOS, bipolar, and biCMOS technologies.
With biCMOS in particular, attention is
being paid to processes that give users
the power savings and density of CMOS
plus the speed and enhanced linear per-
formance of bipolar.

Why all the interest in analog? As the
level of chip integration increases, de-
signers and users are bumping up
against an incontrovertible fact of life:
the real world is analog. And the industry
is aware of the need to address the issue
of interfacing to the real world, according
to Britain’s Marconi Electronic Devices
Ltd.’s IC Division. But for all the talk
about its importance, there is little solid
information about the functions needed.

To repair that omission, Marconi sur-
veyed industrial-system designers and
OEMs and came up with a CMOS-based
set of analog functions that are compati-
ble with the traditional double-level-metal
interconnect approach used in digital
gate arrays. It differs from the tradition-
al analog tile-cell approach in that the ar-
ray has no special areas set aside for spe-
cific analog functions. Also, it incorpo-
rates process features that can be used
with equal advantage by both analog and
digital designs.

Such simplification of analog design is
being addressed on several fronts. One of
the most ambitious is a design-automa-
tion system for analog circuits based on
the oxymoronic concept of fuzzy logic
and developed at the University of Toku-
shima in Japan. Rather than requiring
the designer to develop a design com-
pletely by hand, the aim is a system that
deduces automatically the optimum cir-
cuit values of an analog IC quickly and
accurately. The system consists of a de-
sign program, a circuit simulator, and a
fuzzy-logic rule base that is used to evalu-
ate the suitability of a given circuit.

Here’s how it works: the designer en-
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The Intel Recommended inches of critical board space. All For more information, including
Cache Design In 5 Chips because it's designed specifically pricing, call our toll-free hotline:
Now you can replace 27 ICs for high-speed Intel386™ /82385 800-544-SRAM.

with only 5 chips using our new caches. Fewer chips also means Ask for your free copy of our
CacheRAM™, the Ao lower power 1989 IDT Data Book Supplement
IDT 71586. You can Rl e  requirements — that's loaded with up-to-date
save two-thirds of FLACKEREQ. . SFEED typically less than 1.5 information on all our high
your board space 16 MHz 55ns watts for 32K bytes of performance CMOS products. It
and reduce power 20MMz &ns data storage. has the information you need
consumption by a 25MHz oy Speed Upgrades about SRAMs, FIFOs, Dual-Ports,
third. The IDT 71586 33 MHz For 33 MHz RISC Processors, BICMOS ECL-
makes the ideal 2-set Processors [/O RAMs, CMOS FCT/FCTA

associative, 32K byte

cache. Optimized for Intel's 82385
cache controller, the IDT 71586
matches 33 MHz Intel30386™
designs with its 25ns access time.

Big Savings In Board
Space

With on-board address latches
and byte enables, the IDT 71586
eliminates extra transceivers and
latches in your design. Each
CacheRAM's 8K byte capacity
replaces four 2K byte SRAMs and
lets you save at least 4 square

Forget about cache
redesigns when your CPU clock
speeds up to 33MHz. The
IDT 71536 has been designed to
provide a clean upgrade path to
higher speed microprocessors. Just
plug in the 25ns version of the
IDT 71586 and take advantage of

You Can Count On Us
Discover how our CacheRAM
can give your system a
performance edge. Call your IDT
distributor for immediate delivery.

CacheRAM is a trademark of Integrated Device Technology.
Intel80386T™ and Intel386T™ are trademarks of Intel Corp.

the 30 percent added performance.

Logic, Modules and more.
Integrated Device Technology,
3236 Scott Blvd., PO Box 58015,
Santa Clara, CA 95052-8015.

When cost-effective performance counts
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Featured at
SEMICON West '89!

Total synchronization of analog and digital worlds.
Reliability and repeatability second-to-none. All
standard features of the Advantest T7341. No more
FFT processing leakage phenomenon, either.
Uses DSP to minimize device-testing overhead
while providing shorter data transfer times. Tests
ISDN, LAN as well as ADCs, DACs, Bi-CMOS,
160MHz AC and 40/80 MHz digital devices.
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Spend ten minutes at the Advantest booth
and go beyond VLSI testing.

Enter the world of Advantest Test Systems. A
world combining the best of VLSI, memory, burn-
in and E-beam test systems. A world of absolute
system timing accuracy. High quality and reliabil-
ity. And the most efficient system architecture
available today.

Advantest’s mature software and system integra-
tion, along with complete training and support,
puts you in the most sophisticated, trouble-free
testing environment in the world. And here’s your
chance to see it all!

Also see these Advantest test systems!

* T5362 Memory Test System and M3841A
Handler—high quality 60/120MHz RAM testing
lets you keep up with tomorrow’s megabit-
memories. Dual timing generator/dual pattern
generator. Test up to 32 DRAMSs.

e E1231 E-Beam Test System —stand-alone test
system is ideal for integration with existing CAD
systems. Provides accurate waveform readings
on sub-um lines and can be equipped either with
MS-DOS or UNIX operating systems. Patented
electron optics and precision electronics (beam
focused to 0.1 um at >1nA current).

¢ T3344 VLSI Test System—Configures up to
256 1/0 pins for 40/80 MHz high-throughput
testing and evaluation of ASICs and gates.
High-speed 64-Kword pattern generation for
maximum flexibility (store even deeper test vec-
tors generated by CADs with optional 64-Mbyte
memory buffer).

¢ B2190 Burn-in Test System—on-line test moni-
toring of over 1200 device outputs per board on
complex VLSI/ULSI devices like AISCs, micro-
processors, peripherals. Eight burn-in positions
in up to four electrical zones. 1280 lines per BIB.
Stimulates device and all pins within device to
create actual environments.

Stop by the Advantest booths in Pavilion 1 at
SEMICON West ‘89 on May 22-25.

ADVANTEST

Advantest America, Inc.

300 Knightsbridge Parkway e Lincolnshire. IL 60069
312-634-2552
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ters the required specifications, and the
system creates and simulates a draft de-
sign with a known configuration. Then a
performance-suitability level is derived
using the fuzzy-logic rule base. If the
specs are not met, the rule base is modi-
fied until they are, on the known design.
The debugged rule base is then used to
design and simulate the new circuit. The
loop is repeated for each of the specifica-
tions until all are met within the design-
er’s predetermined limits.
SIMPLIFY DESIGN. Taking another path to
analog design simplification, researchers at
General Electric Co.’s corporate research
and development center in Schenectady,
N.Y, have devised a floor-planning algo-
rithm strictly for analog circuits. Although
several such techniques have been pro-
posed in the past, all have had the unfortu-
nate byproduct of lengthening the design
cycle. But the GE method, based on the
standard leaf-cell approach used in many
of the digital methodologies, simplifies de-
sign and reduces design time as well.
Unlike the standard

with special matching requirements, such
as differential pairs, matched switches,
and large folded devices. Anagram places
these blocks using an annealing algo-
rithm and then routes them using a novel
analog scheme that models noisy and sen-
sitive wiring, crosstalk, shielding, and
ground loops. Anagram has laid out a va-
riety of Oasys-synthesized op amps and
comparators with what the researchers
describe as good accuracy—within 10% in
most cases—considering the simplified
device models used.

To bring automated analog design into
the range of the average designer, a new
CAD methodology, called Liberty, has been
developed by Custom Arrays Corp. It can
be implemented on a low-cost work station,
much like digital design. The Sunnyvale,
Calif., company’s package consists of five
modules: a schematic design-entry pack-
age, a Spice simulator, an interactive sym-
bolic layout-design editor, a mask-pattern
generator, and a proprietary logic-verifica-
tion routine called Decorus, which supports
design-rule and electri-

leaf-cell approach, in
which sensitive and in-
sensitive sides of each
leaf are adjacent to one
another, the analog leaf
cells are arranged so
that the sensitive sides
are adjacent. This serves to form sensi-
tive and insensitive channels. The sensi-
tive are used for analog signal and power
routing and the insensitive for digital.

Researchers at Carnegie-Mellon Uni-
versity in Pittsburgh are taking an even
more comprehensive approach to the
problem. Scientists in the department of
electrical and computer engineering have
created a design system called Acacia
that automates the entire design path
from specification to silicon for critical
analog modules. Its proprietary interface
allows analog designers to explore vari-
ous circuit trade-offs automatically.

Two of Acacia’s most important compo-
nents are tools called Oasys and Ana-
gram. Oasys provides a general frame-
work for hierarchical synthesis of circuit
schematics from performance and pro-
cess specifications; it’s also a synthesis
tool incorporating knowledge of CMOS
operational-amplifier and comparator de-
sign. At any level in the hierarchy, a set
of block-diagram topologies is available,
and heuristics are used to select the best
approach. Oasys then employs approxi-
mate analytical equations to refine the
block specifications into specs. It also in-
corporates algorithms for automatically
generating schematic drawings.

The second tool, Anagram, transforms
device-level schematics into mask geome-
try and operates like a digital macrocell
place-and-route system. The macrocells
can be individual devices, such as transis-
tors and capacitors, or groups of devices

cal-connectivity checking

OEMSs are bumping up  plus post-layout netlist
against a fact of life: the
real world is analog

extraction and schematic
back annotation.

Still, as important as
automating the analog
portion of a design is, it
comes to naught if it can’t be merged at
the chip level with the digital portion. But
design of analog and mixed-mode analog/
digital application-specific ICs has lagged
behind pure digital.

For one thing, analog performance is
much more sensitive to the manufactur-
ing process, says Edmund Chung, a re-
searcher at Silicon Compiler Systems
Corp. in San Jose, Calif. Then too, model-
ing analog circuits requires much greater
accuracy than digital. Unlike digital
ASICs, semicustom analog designs need
elaborate characterization of the analog
cells and frequent layout tweaking.

One approach to this problem comes
from researchers at IMP Europe Ltd. in
Swindon, UK. It makes use of so-called
personalized cells, which are introduced
to fit the specific needs of a design. Also
factored in are layout-dependent circuit
features that locate crosstalk, analog and
digital noise, parasitic resistance, supply
buses, and grounding.

Meanwhile, from the IC Design Center
at the University of Hawaii comes a tech-
nique for constructing analog cells to be
used in mixed analog/digital designs
based on a technique reminiscent of the
spreadsheet programs used in business.
Applicable to both CMOS and biCMOS
and scalable to below 1 um, the technique
is based on the tiling of modules using an
internally designed layout editor. The edi-
tor incorporates a generic layout rule set
that allows conversion between different
mask rules and includes rules for two lay-

PICO
transformers
... small size

... hig specs

® size variations of .25" dia. x
25" to .75" dia. x 82" ht.

® MIL-T-27E (PICO is QPL source)
©® 20Hz —250KHz
® pulse applications .05us to 100us

® prim. and sec. impedances
2 ohms to 250K ohms

©® power to 3 walls

® inductors to 80 henries

® plug-in construction, surface
mount, or flying leads

® extreme resistance to thermal
shock MIL-STD-202F, method
107(25 cycles). Special designs
for 300 cycles.

Delivery—
stock to
one week

SREE
PICO

Electronics, Inc.

453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552

Call Toll Free 800-431-1064
INNEW YORK CALL 914-899-5514

PICO also manufaciures over 500
standard DC-DC Converters and over

2500 Ministure Transformers
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ers of polysilicon and for npn devices.

In this generic scheme, the first-layer
metal always runs vertically within a
module and is used to strap active con-
tacts; second-level metal always runs hor-
izontally between modules and is used,
together with selective placement of vias,
for interconnect. Since gates run vertical-
ly, gate width can be increased simply by
adding modules in parallel. A spread-
sheet-like program then performs vari-
ous “what-if” analyses of different de-
sign alternatives, with the software cal-
culating circuit specifications directly.

When the design is complete, the
spreadsheet produces code to generate
the layout using a tiling program. It also
generates a Spice netlist, including para-
sitics, which checks the predicted perfor-
mance. Used in several outside projects
for industry, the new technique, the re-
searchers say, resulted in the redesign of
an existing op-amp cell library with 10%
to 20% area savings.

A development that could lead to an in-
dustry-wide rethinking of the problem of
mixed-mode simulation is iSPLICE3 from
the Coordinated Science Laboratory in
Urbana, Ill. Mixed-mode simulators let
the designer trade off simulation accura-
cy for speed by representing different
parts of the same circuit at different lev-
els of abstraction and combining them
into one simulation.

The iSPLICES program has a number of

novel features. In the de solution, for ex-
ample, it uses a technique that is four to
five times faster than the standard Newton
approach on digital circuits. The circuit is
first solved at time zero using switch-level
simulation and logic simulation to derive
the initial conditions at each node. Then the
Newton method is applied. Since the New-
ton method relies on an initial guess being
close enough to the eventual solution to
guarantee convergence, using switch-level
logic on initialization makes the de solution
more reliable.
SPICE INTERFACE. The company has also
developed a unique interactive Spice in-
terface with a schematic-entry capability
and graphical display of simulation re-
sults. Using this tool, schematic designs
may be entered, edited, and thoroughly
analyzed within a common front end. In
the simulation of a number of circuits,
such as dynamic random-access memo-
ries, phase-locked loops, and analog-to-
digital converters, it nets a tenfold speed
increase over Spice implementations.

At the process- and circuit-design level,
the problem of mixed analog/digital de-
signs is being approached from three di-
rections: CMOS, bipolar emitter-coupled
logic, and biCMOS.

Most significantly, researchers at
AT&T Bell Laboratories in Allentown,
Pa., have developed a 0.6-pm analog
CMOS technology that allows designers
to add many analog functions to a digital

3

Custom Arraye’ Liberty CAD system brings automated analog design within reach of the
average designer, since it can be implemented on a low-cost work station like digital packages.

technology without any appreciable
change in the basic properties of the tran-
sistors. The resulting technology is suit-
able for applications requiring switched-
capacitor filters, suecessive-approxima-
tion data conversion, and other combined
analog and digital functions, according to
the researchers.

The process is 2 modular enhanecement
of a fifth-generation twin-tub technology
process developed for digital applications.

Systems to simplify
analog design abound; one
relies on fuzzy logic

Most of the additional analog processing
occurs after the growth of a sacrificial
gate oxide: a mask to block a threshold-
adjustment implant from the low thresh-
old n-channel devices, with a second one
to allow a larger implant going into just
the low-threshold p-channel devices. A ca-
pacitor bottomn plate is built from a doped
amorphous silicon layer; after patterning,
the film is oxidized during the gate oxida-
tion to form a double-poly capacitor.

At the high-speed ECL end of the spec-
trum, Applied Micro Circuits Corp. of San
Diego and LTX Corp. of San Jose have de-
veloped a semicustom array that com-
bines 100-ps digital speeds with high-
speed RAM and precision analog perfor-
mance, Based on a 14-GHz trench-isolated
bipolar proeess, the new circuit, the
Q20D080, combines a 1,024-transistor an-
alog section with an 8,000-gate digital sec-
tion and a RAM block organized as two
1,280-bit arrays.

Also garnering much attention are the
bipolar/CMOS offerings, as much for
their potential in mixed analog/digital ap-

- -

plications as for their speed and density
advantages. Examples come from Hita-
chi, NEC, Stanford University, the Tech-
nical University of Nova Scotia, Texas In-
struments, and Toshiba.

Traditional switched capacitors have
been limited to CMOS analog designs and
lower performance ranges, well under 1
MHz. To push into megahertz range, the
Nova Scotia group has built npn bipolar
junction transistors on the same sub-
strate with n-MOS and p-MOS devices us-
ing a p-well CMOS technology.

At Japan’s NEC Corp., researchers in
Kanagawa have developed a vertical pnp
triple-diffused transistor to a 2-um digital
CMOS process. Measured unity-gain fre-
quency in a single-supply op amp is 32
MHz, five times better than when a more
traditional lateral pnp transistor is used.

The speed, density, and power advan-
tages of biCMOS are not being ignored at
this conference. One of the most aggres-
sive designs comes from Tokyo’s Hitachi
Ltd., a 0.5-um channelless gate array
with an average gate-delay time of 220
ps, twice as fast as that of CMOS with
similar capacitive loading. This speed is
only slightly slower than bipolar ECL, but
the power dissipation is about one tenth.
The Hitachi scientists have built a 54,000-
gate array without dedicated routing ar-
eas. Using more conservative 1.2-pm de-
sign rules, NEC’'s biCMOS gate-array
family is capable of 270-ps gate delays
with densities up to 24,000 gates.

With a 0.8-um CMOS process only
slightly less aggressive than Hitachi’s,
Texas Instruments Inc. of Dallas has
been able to achieve much higher densi-
ties—up to 100,000 gates or more. In ex-
change for the density boost, the TI offer-
ing sacrifices some gate delay, about 360
ps. making it 30% slower than the Hitachi
array. -Bernard C. Cole
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’ A PERSPECTIVE ON ANALOG SYSTEM DESIGN

Next-generation analog:
Advanced Linear ICs

A new breed of linear chips, born of leadership processing at
Texas Instruments, can help you design superperformance systems.

he human brain has scparate
but dependent left and right sides.
Similarly, an electronic “brain” or
system has separate but dependent
parts, one digital, one analog. De-
signers accustomed to the spec-
tacular performance gains made in
digital chips are now demanding
comparable improvements in
analog devices so that both parts of
their systems can function to full
potential. Leading the analog evolu-
tion: Advanced Linear circuits
from Texas Instruments.

These new chips are called
advanced for one or more reasons.
They are more highly integrated
than ever before, often combining
digital and analog functions on a
single chip. They offer higher per-
formance and greater flexibility.

Sophisticated design and simulation tools shorten development cycles of TI's Advanced Linear
ICs, helping yoa get to marker faster. By using these tools, T can offer as standard circuits many
designs that previously would have had to have been customized.

They are often the result of
advanced processing that may
merge two or more technologies.

Better parameters

from better processing
Because advanced analog system
requirements for performance and
flexibility vary greatly, a single
workhorse technology typically
can’t do the job any longer. Nor
can creative circuit designs alone.
We at Tl are convinced the key to
driving the linear evolution lies in
the excellence of our processing
technologies.

TT is committed to developing
and implementing a range of leader-
ship water-fabrication processes (see
descriptions on back page). The

result: TI's Advanced Linear
devices are already helping system
designers link digital brains to
advanced analog worlds more effi-
ciently and with greater case in
many applications. Here are o few
examples.

Advanced Linear:
Displaying greater brilliance
QOut of our pacesetting LinEPIC "
processing comes our high-perfor-
mance Color Video Palette, operat-
ingat 125 MHz with a very high-
resolution 1024 x 1024 pixel count.
Because of one-micron CMOS
processing, power consumption is
reduced more than 40% compared
to other CMOS implementations.
Additionally, the device is pack-
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...the key to driving
the linear evolution lies
in the excellence of
processing technologies.

aged in reliable, economical plastic.
LinEPIC his also produced such
high-speed, high-density interface
chips as our Flash A/D and our
Videe DAC tor use m graphics dis-
plays, imaging systems, monitors,

chips are ideal for use in automo-
tive antilock braking systems,
clectronic transmissions, and active
suspension systems.

Either technology can produce de-
vices with low-side drive, high-side

High-density Analog Interface Circuit chips demonserate the greater integration achteved by TS
innovative linear processing technologies, These DSP interfaces allow you to aleer circune contigu
ration under software control without external wljusements.

and cameras. Both devices require
about five times less power than
bipolar equivalents.

Advanced Linear: Intelligent
power for every car

Chips fabricated with our Power
DMOS-based BIDFET ™ processing
are replacing clectromechanical
relays in many automotive applica-
tions, such as driving headlamps
and motors. Power BIDFET allows
us ro minimize power loss in the
switch and add high-complexity
logic functions.

Multi-EDI bipolar processing, a
very cost-effective technology, is
used to produce chips having
inherent reverse battery protection
and high operating voltages. Such

drive, or H-bridge configurations.

In the tuture, these developments
may lead to multiplexed systems
for cars, replacing bulky wiring
hamesses.

Advanced Linear: Enhancing
modems and facsimiles

TI's dual driver/receiver is a good
example of the integration
achieved with advanced processing
technologies. LinBiCMOS™
processing has enabled us to put
the drivers and receivers needed tor
RS-232 voltage levels on the same
chip with the charge pump
required to generate the necessary
split rails from a single 5-V supply.
You eliminate external power sup-
plies and get a device that's casier

TECHNOLOGIES

to design with—it is available in
our LinASIC"™ cell library for
integration with digiral ASICs.

A new family of Analog Inter-
tace Circuits (AICs) is emerging
from our Advanced LinCMOS™
processing. The voice-band AlGs,
designed for modems and fax equip-
ment, combine high-performance
analog tunctions—14-bit A/D and
D/A converters and switched
capacitor filters—with digital
functions such as control circuirry,
program registers, and DSP inter-
tace. The usual clutter of resistors,
capacitors, and pots is eliminated.

High-speed AlCs are available
for use in servo controllers and
hard-disk-drive applications.

These AICs are also high-perfor-
mance members of our LinASIC
standard-cell library. Based on TI's
proven digital ASIC method-
ologies, the Lin ASIC library has
allowed us to develop complex,
semicustom chips in as little as
16 weeks.

Advanced Linear: Boosting
instrumentation accuracy
Even one of the most basic analog
building blocks, the operational
amplifier, is benetiting from T1's
Advanced Linear technologies.
Qur Excalibur op amp tamily com-
bines low power consumption with
a 5X speed improvement while
retaining low offset voltages. Offset-
voltage drift has been cut trom

300 1V to 60 uV to reduce your
calibration, test, and measurement
expenses.

For high-accuracy applications,
Advanced LinCMOS is making
possible Chopper Stahilized Op
Amps with chopping frequencies
10 times higher than previously
available (10 kHz). Noise levels are

the lowest on the market.

The evolution in analog devices
has only begun. Dramatic progress
lies ahead throughout the 1990s.
As the Advanced Linear leader,
Texas Instruments is pledged to
remain at the forefront, supplying
you with new ways to link digital
brains to advanced analog worlds.

.
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A PERSPECTIVE ON ANALQOG SYSTEM DESIGN

40% of all CMOS and BIEMOS
standard-cell and compiked chia designs
will have less than 5% o* the chip's
transistors esed for analeg lunctions.

== p——
PERVASIVENESS OF ANALOG FUNCTIONS IN ASICs B}Y 1990

Source’ The Techn

56% of designs will have
5%~50% analoj ccntent.

4% of designs will have more
than 50% analog content

—p— pu—

Circuits combining analog functions with digital logic will soon be widespread in ASIC chip
designs. THis takeng a leadership role with the development of its LinASIC methodology.

Checkpoints for choosing an analog

supplier in the 1990s.

Questions and answers with Tom Engilous, Vice President, Semiconductor Group,
and Manager, Linear Products, Texas Instruments Incorporated.

Q. What is the first thing to look

for in choosing a linear supplier?

A. Product performance is definite-
ly the first priority. Our customers
are asking for ever-increasing linear
device performance. Ar Tl, we
belicve creative circuit designs
alone wen'’t meet the challenge.
Advanced process technologies—
note the plural—are becoming she
keys to success in linear device
performance of the '90s.

Q. What else should a designer
look for?

A. Whether or not the supplier has
experience with digital as well as
analog devices. These two worlds
are merging (sec¢ chart abie). Func-
tions once performed by analog are
now done digitally, and a growing
percentage of our Advanced Linecar
devices combines analog and digi-
ral circuitry on one chip.

At TI, we've leveraged our 30
vears of digital expertise into the
development of our Advanced
Linear products and processing
with highly satisfactory success.
This has been especially noticeable
with our LinASIC methodology.

Q. Do you expect ASICs to play a
major role in your linear future!

A. Very definitely. as they already
do today. Cell-based designs will be
the rule in both user-specified func-
tions and highly integrated stan-

dard products. Digital ASIC
methodotogies are also the key to
cutting system design cycles. As our
digital experience proves, suppliers
who have advanced process tech-
nologies and fast, accurate design-
automation taols will be the best
equipped to deliver single-chip
solutions.

Today, we have customers doing
their own LinASIC designs using
our advanced processes and design-
automation tools.

Q. What role does manufacturing
capability play in picking a
supplier?

AL It is always a facror, and the
need for efficient worldwide
manufacturing facilities such as Tl
has in place will hecome even more
important. Today’s semiconductor
market is global in nature. You
can't serve worldwide customers
from a single plant—you have to be
“multilocal.” This is parricularly
true with ASICs.

Q. Any other important factors?
A. Yes, I'd suggest that, in choosing
a linear supplier, the designer find
one he can live with for a long
time. Close supplier-customer
relationships are essential to the
development of products that will
provide the highest performance
and lowest cost systems.

wy Research Ginowp, Ing

TI’s Leadership Linear
Processing Technologies

LinBiCMOS—Combines Ad-
vanced LinCMOS, digital ASIC
CMOS, and up to 30-V bipolar
technologies to allow the integra-
tion of digital and analog standard
cells and handcrafted analog
components on a monolithic chip.

LinEPIC—One-micron CMOS
double-level metal, double-level
polysilicon technology which adds
highly integrated, high-speed
analog to the high-performance
digital EPIC process.

Advanced LinCMOS—An
N-well, silicon-gate, double-level
polysilicon process featuring im-
proved resistor and capacitor struc-
tures and having three-micron
minimum feature sizes.

Power BIDFET—Merges stan-
dard linear bipolar, CMOS, and
DMOS processes and allows inte-
gration of digital control circuirry
and high-power outputs on one
chip. Primarily used for circuits
handling more than 100 V at cur-
rents up to 10 A.

Multi-EPI Bipolar—A very cost-
effective technology that utilizes
multiple epitaxial layers instead of
multiple diffusion steps to reduce
mask steps by more than 40%.
Used to produce intelligent power
devices that can handle loads as
high as 20 A and voltages in excess
of 100 V.

Excalibur—A true, single-level
poly, single-level metal, junction-
isolated, complementary bipolar
process developed for high-speed,
high-precision analog circuits
providing the most stable op amp
performance available today.

Qur just-published Advanced Linear
Circuits brochure examines more fully
the changes taking place in analog sys-
tem design and their impact on linear
devices. The brochure also describes
TT's leadership processing technologies
and explains the performance improve-
ments that result. For your copy, call
1-800-232-3200, ext. 3407, today.

™ Trademark of Texas Instruments [ncorporated
© 1989 TI 08-8459
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WASHINGTON INSIDER

DARPA SEEKS TERA-OPS SPEED FROM REVAMPED STRATEGIC COMPUTING PROGRAM ...

he Defense Advanced Research Projects Agency is now sorting through

industry proposals designed to guide its Strategic Computing Program into
the next generation of computer performance. “We are in the process of
redirecting [the program] toward a new set of goals,” says Darpa’s outgoing
director, Raymond Colladay, who is leaving this month to join industry. He
says Darpa has ‘‘achieved the kinds of goals we set out to get five years
ago’'—namely, massively parallel computer designs based on standard mi-
croprocessor architectures and capable of 10 billion instructions/s. Now the
agency is seeking to up the ante still further, targeting more advanced micro-
processor technology, three-dimensional chip-packaging technigues, high-
speed gallium arsenide digital circuits, and optical interconnects—all with the
aim of getting a computer that runs a frillion operations/s. In conjunction with
the National Aeronautics and Space Administration, it's also going after a
nationwide distributed computing network with data rates in excess of 1
gigabit/s. “We think we realistically can achieve these goals by the mid-
1990s,"" Colladay says. Key to the effort will be advanced chip and packaging
technologies designed to squeeze the maximum computing punch into the
smallest space. Hoping to boost the intelligence quotients of future missiles,
aircraft, ships, and portable battlefield equipment, Colladay says, “We're
shooting to get gigaflops performance in a soup-can-like volume.™ O

... AND FUNDS INTEL TO DESIGN 2,000-PROCESSOR COMPUTER BASED ON i860

he goal: a massively parallel computer that's 2,000 times faster than a

Cray 1 supercomputer yet as simple to use as today’s technical work
stations. The trick: a massively parallel architecture linking 2,000 of Intel
Corp.'s most advanced microprocessors, including the fast-as-a-Cray i860
[Electronics, March 1989, p. 25]. A fuli configuration, Intel says, will be capa-
ble of running 128 billion 64-bit floating point operations/s. The Santa Clara,
Calif., company expects to spend $27.5 million on the project, to be called
Touchstone, over the next three years, of which Darpa will contribute $7.6 mil-
lion. Development will focus on system software to harness the powerful
Touchstone computer; a high-speed communications network to tie all the
processors together and distribute data at speeds over 100 Mbytes/s; and
advanced packaging technology that will allow the prototype machine, which
is due in 1991, to operate in an air-cooted environment, rather than the liquid-
cooled environments used for today’s most advanced supercomputers. O

AT THE HEART OF SDI’S ANTIBALLISTIC MISSILES LIE THE GUTS OF A PC

he microprocessor that powers an experimental antimissile weapon now

under development for the Strategic Defense Initiative is the same one that
runs many top-of-the-line desktop computers: Intel Corp.’s 80386. That chip,
surrounded by a set of semicustom gate arrays built with Very High Speed In-
tegrated Circuit technology, enables the Light-weight Exo-Atmospheric Vehicle
developed by Hughes Aircraft Co. to process more than 100 images/s and
track down a soaring nuc'ear missile, says Mick Blackledge, assistant director
for interceptors and command control at the SDI organization in the Pentagon.
The unit receives the images from a mercury-cadmium-telluride infrared focal-
plane array with 128-by-128-pixel resolution. The Hughes projectile’s intelli-
gence comes from an 80386-based CPU that can calculate 4.2 million instruc-
tions/s at a sizzling 300-MHz clock rate. What's more, all that computing
power fits into a 1-kg package. That's 6.3 kg lighter than the data-processing
module inside the Advanced Medium-Range Air-to-Air Missile—and six times
as fast. The next step? Shrinking the processor board to an even smaller 0.3
kg and forging the circuitry in radiation-hardened silicon. O
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WASHINGTON INSIDER

MIMIC SCORES ITS FIRST INSERTION: THE HARM MISSILE. ..

exas Instruments Inc. is building advanced monolithic amplifiers into its

High-Speed Anti Radiation Missile, marking the first application of technolo-
gy developed under the Pentagon’s Microwave and Millimeter Wave Integrat-
ed Circuits Program. The eight amps, fabricated in gallium arsenide by one of
four Mimic teams, a Tl-Raytheon Co. joint venture, replace hybrid devices that
were included in the HARM's original design. The result is a “part-count re-
duction that's a factor of four fewer parts and interconnects,” says Dave
McQuiddy, TI's Mimic program manager. That translates into a two- to tenfold
reliability improvement, he adds. It also means savings: hybrid yields are low,
and when parts don’t meet rigorous performance specifications, they have to
be manually tuned, which dramatically increases labor and cost. The new
monolithic devices, however, sport very good first-pass yields, McQuiddy
says; and since wire bonding and rework are eliminated, manufacturing costs
are one half to one quarter what they were for the hybrids. O

... AND SEEMS TO BE OFF TO A FASTER START THAN VHSIC

he effort to develop a set of monolithic amplifiers to replace the hybrid

components in the HARM missile predates the Pentagon's Mimic program
by at least a year, but it underscores how Mimic program managers learned
from mistakes made in the Very High Speed Integrated Circuits program.
Unlike their VHSIC counterparts, Mimic contractors were required to closely
tie their efforts to ongoing weapons-system development from the start, so
that the Defense Department's $230 million investment in Mimic technology
over the next three to four years could be leveraged as quickly as possible.
As a result, while VHSIC contractors are still struggling to find programs inter-
ested in their wares, Mimic technology is taking an express route into sys-
tems. Without Mimic, *‘I'm not so sure we'd be this far along with the HARM,”’
says Dave McQuiddy, Texas Instruments Inc.’s Mimic program manager. The
program helped TI “work through all of the wickets” in the technology-
insertion process much faster, he says. Most VHSIC parts, by contrast, were
generic technology test vehicles that never found their way into real systems.
“It looks like our market penetration wiil happen much faster than was the
case with VHSIC,” says Eliot Cohen, the Mimic program manager at the
Defense Advanced Research Projects Agency. The Air Force's Anti Medium-
Range Air-to-Air Missile program and the Navy's Global Positioning Satellite
project are likely to join the Mimic bandwagon shortly. O

BAD TIMES IN THE DEFENSE INDUSTRY ARE GETTING WORSE

efense electronics companies aren’t doing enough to help themseives in a

hotly competitive and shrinking market, industry insiders say. While the
Justice Department is making hay with its ongoing Pentagon procurement in-
vestigation and Congress is continuing to threaten defense industry players
with tighter restrictions, most defense companies are just rolling over and
playing dead, says Anthony Battista, who resigned as head of the House
Armed Services Committee staff 18 months ago to become a consultant. The
industry, he says, is too worried about its public image and has been battered
into submission by the media. ““Now there's excess capacity relative to the
money being spent,” Battista says. ““We’re in for a mighty tough time, with a
lot of Chapter 11 {bankruptcies], especially at the smaller companies.’* But big
companies are in trouble too. Companies like Grumman Corp. and GTE
Corp., which are now winding down major military programs, face the 1990s
with no big revenue producers in sight. Says one worried GTE planner:
“We're in a position where if we don’t win a couple of big things now, we're
going to see a real big downturn around 1991 or '92.” O

62

Electronics /May 1989



SIEMENS

World standard plus know-how

The quality of components is what
makes boards, units of equipment and
whole systems reliable.

When you are offering components
of very high standards of quality,

you need know-how in many areas,
particularly in manufacturing techno-
logy. This is the kind of knowledge
that Siemens has accumulated and
consistently applies, in continuous
optimization of the entire manufactur-
ing process. Thus the whole spectrum
of our SOT 23 components is produced
on fully mechanized lines with CECC
approval. €

However, to make full use of these
benefits the application must also be
optimal. And here too Siemens has the
kind of know-how you need. Like in
surface-mount technology, from board
layout through automatic placement to
sure mastery of the different soldering
techniques.

To find out more about our discrete
semiconductors, just write
Siemens AG, Infoservice B-Z016,
Postfach 2348, D-8510 Fiirth,
West Germany quoting “SOT 23"

TopTech Components —
Siemens
Circle 6
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PIONEERS IN MEASUREMENT




A

Sizing Up
~ the Earth
1n 200 B.C.

Eratosthenes believed the earth was round.
As director of the great library at Alexandria
in Egypt, he decided to go beyond abstract
argument and actually measure it to back
up the argument.

Knowing that the midsummer
noon sun shone straight down
a vertical well in Syene far to the
south, he measured the slight
angle of the sun's shad-
ow in Alexandria on the same
day. He figured the distance between
the two cities by how long it took a camel to
walk there. Then, with a little simple geometry,
Eratosthenes came up with fairly accurate
figures for the earth’s circumference and
radius. His pioneering measurement made
a significant impact on history.

Communications Support for 2000 A.D.

Today, Anritsu’s pioneering efforts in com-
munications measurement are also paying
off. Anritsu has long been a leader in the
most sophisticated measuring methods, and
continues to reach new levels of accuracy.
The complex technologies behind modern
multiplex techniques, for example, demand
the highest degrees of precision. That's
why carriers and manufacturers alike turn
to Anritsu for the answers when it comes to
accurate measuring and test equipment for
communications. ,

Anritsu contin- |

: °

ues the pioneer-
ing tradition
in measurement.

MP1601A 5GHz Puise Pattern Generator

/nritsu

ANRITSU CORPORATION
10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan
Phone: Tokyo 03-446-1111, Telex: 0-242-2353 ANRITU J

Circle 55




V-Series™ microprocessors make
your product stand out because
they offer unique performance
features. With advanced CMOS
technology and original architec-
ture, they give you more choice,
more speed, more on-chip func-
tions and an overwhelming ad-
vantage in cost-efficiency.

The expanding V-Series
includes a dozen devices ranging
from industry-standard pPs to
“Whole-in-One™ singlechip micro-
processors. They cover the entire
spectrum of 8-, 16- and 32-bit
applications. And they're all fully
supported by the world's largest
semiconductor supplier.

Choosing the right micro-
processor is a crucial step in
creating a successful system.
Before you make any decision,

0 U T S TA N D | N G S Y S T E M S discover the microprocessors that

make a world of difference.

START WITH THE COURAGE The V-Series from NEC.

TO STAND OUT
V-SERIES MICROPROCESSORS

For fast answers, call us at:

USA Tel: 1-800-632-3531.
TWX:910-379-6985.
W.Germany Tel: 0211-650302.
Telex: 8589960.

The Netherlands Tel: 040-
445-845. Telex: 51923.
Sweden Tel: 08-753-6020.
Telex: 13839.

France Tel: 1-3946-9617.
Telex: 699499.

Italy Tel: 02-6709108
Telex: 315355.

UK Tel: 0908-691133.
Telex: 826791.

Hong Kong Tel: 3-755-9008.
Telex: 54561.

Taiyvan Tel: 02-522-4192.
Telex: 22372.

Singapore Tel: 4819881
Telex»39726.

Australia Tel:03-267-6355.
Telex: 38343.

NEC
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EUROPEAN OBSERVER

COMING: A 5-GIGAFLOPS SUPERCOMPUTERFROM WEST GERMANY

Joining the small ranks of high-performance supercomputer makers, Su-
prenum GmbH of Bonn has unveiled the first clusters of a system that, fully
configured, will boast a computing power of 5 billion floating-point operations
per second. That performance would put the machine in the class of super-
computers built by the likes of Cray Research Inc., Fujitsu Lid., and Hitachi
Ltd. The system, also called Suprenum, is the result of a four-year research
and development effort at a number of West German universities, institutes,
and industrial firms. Suprenum GmbH coordinated the project and is market-
ing the machine, which carries a $14 million price tag. The company says it
has already held sales talks with 10 research institutes and universities in
West Germany. Suprenum plans to extend its marketing effort to the rest of
Europe next year and eventually to sell its system in the U.S. The first Su-
prenum clusters, each consisting of 16 processing nodes that together offer
320 megaflops of computing power, debuted at last month's Industrial Fair in
Hanover. A fully configured system, slated to be available by year’s end, will
comprise 16 clusters, making for a total of just over 5 gigaflops. O

PHILIPS BUILDS A DEFENSE AGAINST TAKEOVER BIDS

peculation about an unfriendly takeover of Philips International NV in the

Netherlands should end now that the company has bolstered its defenses.
The Eindhoven-based electronics giant gained some takeover insurance by
altering its so-called Articles of Association agreement with its holding compa-
ny, NV Gemeenschappelijk Bezit van Aandeelen Philips' Gloeilampenfabrie-
ken—Bezit, for short. At the annual shareholders meeting last month, the au-
thorized share capital of Bezit was doubled, from 5 billion to 10 billion Dutch
guilders (about $4.74 billion). The move gives Philips a combination of priority
shares and the power to issue preference shares that it can use to counter a
hostile takeover attempt. The shareholders also moved to set up a foundation
that will be granted an option on Bezit's preference shares to be exercised if
an unfriendly takeover is attempted. There has been some speculation in the
West German press that Japanese companies may be interested in taking
over Philips to gain a foothold in the unified Western European market, which
is scheduled to become a reality by 1992. O

SIEMENS ANTICIPATES A BOOM IN WORK-STATION SALES

WOrk stations are turning out to be one of Siemens AG's hottest items. Last
year, the Munich-based company sold $54 million worth of its Sicomp
WS30 work stations. That works out to more than 2,000 machines and a 40%
increase over 1987 sales. Siemens expects this year’'s sales to increase by
another 40%, thanks largely to the introduction of twc new models: the
Sicomp WS30-430 and WS30-450. At the heart of these machines are the
MCB8030 microprocessor and the MC68882 floating-point processor. Work-
ing at 25 and 33 MHz, respectively, the new systems operate at from 4 million
to 8 million instructions per second. O

TOSHIBA TO MAKE LAPTOP COMPUTERS IN WEST GERMANY

With demand for its laptop computers on the rise in Europe, Toshiba Corp.
of Japan is drawing up plans for a production facility for the machines in
West Germany. The plant, expected to begin production next spring, will be
located in Regensburg, Bavaria, and will be run by Toshiba Europa GmbH.
Initially, the plant will turn out 5,000 laptops a month, but Toshiba expects it to
be producing 20,000 machines a month by 1993. Toshiba's goal is to pro-
duce half of all the laptops it sells in Europe in Regensburg. O
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National
Semiconductor

Is this the way your 16-bit
controller comparly does business ?’




Call National.

THE HPC FAMILY.
NOTHING ELSE GIVES YOU
THE SAME DEGREE OF
FLEXIBILITY AND CHOICE.

If you've been confronted
with a “take it or leave it—that’s all
you need” attitude on the part of
your 16-bit controller vendor, we
suggest vou take a new look at
National’s HPC™ family. Because for
today’s complex designs in infor-
mation control, including printers,
faxes, scanners, data storage and
communications, you need a choice
of optimized solutions that fulfill
all your requirements.

Specifically, you probably
need more in the way of intelli-
gence, connectivity, interface and
data handling. And much less in
overall system costs. The HPC family
more than measures up to these
considerations. Let’s look at just
how well.

MAKE THE
INTELLIGENT CHOICE.

Multiple functions mean
multiple benefits. Including much
faster context switching and inter-
rupt response, due to our compact
54-instruction set. And higher
system performance, because of
our fast 30MHz clock rate, 67-ns
instruction cycle, and 16-bit mem-
ory mapped architecture. And our
ANSI-standard C compiler is just
one way the HPC family can lower
engineering costs, and speed
your time to market.

© 1989 National Semiconductor Corporation

HPC is a trademark and TapePak is a registered trademark of National
Semniconductor Corporation.

HPC PRODUCT FAMILY SUMMARY

16-bit Memory

Part#  [Timers|UPI[I/O| ROM RAM Features
HPC16003" 8 |[Yes|32| 0 |256 4ICRs
HPC16004 8 |Yes|32| 0 |512 41CRs
HPC16064 8 |Yes|52| 16K | 512 41CRs
HPC16083" 8 |Yes|52| 8K | 256 4ICRs
HPC16104 8 |Yes{32| 0 |512 8CHAD
HPC16164 8 |Yes|52| 16K | 512 8CHAD
HPC16400 4 |No|52| 0 |256|2HDLC&4DMA
HPC16083MH1 B |Yes|52(8KUV|256 | UVEmulator

Standard features: Watchdog, Synchronous Serial Peripheral
Interface, Uniform Memory Address Space, UART, 32X16-bit
divide, 16X16-bit multiply, and avaitable as standard cell.
DEVELOPMENT TOOLS

PC-based development system

Relocatable C compiler, linker and symbolic debugger

ICRs = Input Caplure Registers
HDLC = High-Level Data Link Conirol

*MIL-STD 883C

Another
is packaging,
and specifically,
our unique fea-
ture called TapePak ®As the latest
generation in VLSI packaging,
TapePak gives you a wide variety of
industry-standard, high-density;
high-leadcount options.When you
put it all together, then throw in
eight timers and up to 11 addressing
modes, you can easily see why
members of the HPC family are
considered smart cookies indeed.

OPT FOR INTERFACE
AND CONNECTIVITY.

The HPC family has more
on-chip integration, and increased
I/0. And that can mean a lot more
capacity to manage system functions.
[t can also mean a lot less, when
it comes to reducing board space
and chip count. In addition, our
Universal Peripheral Interface (UPI)
allows you to partition your system,
by using the HPC as a peripheral
to a host processor for high-end
applications.

“r0e
Mad L TTIP

PUT THROUGHPUT AT
THE TOP OF THE LIST.

Thanks to our on-and-off
chip uniform memory mapped
peripherals, all data manipulation
can be accomplished on any mem-
ory location, regardless of whether
it's part of an external device, or
on the HPC itself. Which can be
very important in ISDN, SCSI and
LAN applications.

ASK ABOUT OUR
NEW COMMUNICATIONS
CONTROLLER.

For data communica-
tions, and especially for those
5 applications requiring pretocol
conversion, we offer the newest
member of our HPC family: the
HPC16400. It's a complete solution,
supported by a full library of appli-
cation-specific software. With two
full-duplex HDLC channels, driven
by 4-channel DMA, plus one full-
duplex programmable UART chan-
nel for rate adaption, the HPC16400
is completely optimized for TE,
TA, and line-card applications.

CALL AND FIND OUT MORE.

To get a free brochure on our
full HPC family, call us today at
800-825-5805, ext. 100. Once you
discover how we do business, you'll
agree that when it comes to 16-bit
controllers, there’s only one
company of choice: National.

National
Semiconductor
Circle 13



he latest crop
of microprocessors gives
designers more power to
work with than they’ve
ever had—they can put
on a desktop a machine
that’s the equal of a first-
generation supercom-
puter. At the same time,
the newest processors
are confronting original-
equipment manufactur-
ers with harder decisions
than they’ve ever had to make.

They must choose among RISC, CISC,
and CRISP architectures—reduced-in-
struction-set, complex-instruction-set,
and the hybrid that mates the two, com-
plex-reduced-instruction-set computing—
and then among an increasing number of
different implementations of those archi-
tectures. Those decisions involve a series
of calculations about which trade-offs to
make. The designer can choose RISC for
its performance, but in doing so he will
sacrifice access to a vast installed base of
systems and applications software writ-
ten for CISC. He can try to have it both
ways by using one of the new CRISP
chips, but that leaves him wondering
whether he’s ignoring what seems to be
the wave of the future, RISC, and head-
ing down a technological dead end.

All of the confusion stems from several
trends in technology that arose early in

power for the

desktop—and

bard decisions
Jor OEMs

BY JONAH McLEOD

TOUGH
CHOICES
AHEAD

The new
processors
bring more

this decade and now are
converging. A revolution
in architectures is culmi-
nating in sophisticated
reduced-instruction-set
computing. Rapid ad-
vances in semiconductor
process technology are
producing chips holding
up to a million transis-
tors. Vast strides in cir-
cuit design are making it
possible to cram more
and more features onto those chips.

The most important of these trends is
the emergence of RISC chips and RISC-
based systems. “RISC processors re-
placed the instruction microcode in the
random-access memory of CISC proces-
sors with the instruction cache in which
optimizing compilers generate highly ef-
ficient binary code,” says Mike Butts, se-
nior research engineer at Mentor Graph-
ics Inc. in Beaverton, Ore. As a result, he
says, RISC-chip makers could build a
complete central-processing unit on a sin-
gle chip sooner than CISC-chip makers
could. Having the whole computer on a
single chip boosted performance by elimi-
nating delays in signals going on and off
the chip.

A year and a half ago, RISC processors
appeared that offered performance of 10
million instructions per second and more.
The CISC processors available then—in-

80x86
[J OTHERS

{ 3 68000
CJRISC

cluding the Intel Corp. 80386 and the Mo-
torola Inc. 68020, the two most widely
used commercial chips—could provide
only 2 to 3 mips. Market pundits began
predicting the death of CISC processors
and CISC-based systems.

But the reports of the death of CISC
are highly exaggerated. At least two fac-
tors assure it a measure of good health
for some time to come. One is the in-
stalled base of machines built around the
existing CISC-chip product lines or, more
precisely, the software written to run on
those machines. The other is the potential
that exists in the newest class of semicon-
ductors, with their million transistors and
enhanced circuit designs.

The existing CISC software amounts to
a huge reservoir of customers for hard-
ware built around the two most impor-
tant CISC processors, the Intel and Mo-
torola chips—a reservoir of customers no
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OEM can afford to ignore. “There are
around 4,000 applications written for
68020-based Unix platforms,” says Travis
Lutton, editor and publisher of PC/
Workstation Wars, a San Jose, Calif,,
monthly newsletter on work stations.
“But only around 400 have been written
for RISC-based work stations.” In addi-
tion, there are 2,200 applications running
under Xenix on the 80286- and 80386-
based computers, says Richard
Yanowich, the manager of developer rela-
tions and market development at the San-
ta Cruz Operations in Santa Cruz, Calif.
Both users and software developers
have a vested interest in this installed
base. For their part, users have a wide va-
riety of different applications available
on these CISC-based platforms. And ap-
plications developers can add more fea-
tures and functions to existing software
to take advantage of the increased com-

puting power of next-generation plat-
forms. Or they can write new programs
that can sell into a large installed base of
compatible systems.

Porting that software to a new plat-
form is expensive and tinie-consuming,
no matter how clean the new architecture
or how compatible the compilers on dif-
ferent platforms, says Butts at Mentor.
Developing and maintaining two separate
sets of software starts to cost a signifi-
cant amount of money after a while. Men-
tor’s product line comprises around 5 mil-
lion lines of source code; doubling that
amounts to a substantial investment in
programmers' time.

In addition, getting software developed
for a new platform is a Catch-22 situation.
Software developers are reluctant to cre-
ate programs for a platform until it has a
decent number of users. Users are reluc-
tant to buy the platform antil it has a re-

spectable amount of software that can
runonit.

The advantage that existing CISC chips
have in software ties into the potential
that opens up for them with the newer,
bigger semiconductors. Using the enor-
mous number of transistors now avail-
able and working with far more effective
circuit-design tools, CISC-chip makers are
creating what amounts to a new class of
microprocessor: the CRISP chip.

Both Intel and Motorola’s newest
chips—the 80486 and 68040, respective-
ly—qualify for the new designation. They
incorporate RISC-like features to run in
under two clock cycles instructions that
once took four to six cycles, and they take
advantage of more transistors and better
design to cram onto one chip floating-
point and memory-management units and
caches to further boost performance.
Both rival RISC chips in their power—but
at the same time they are direct descen-
dants of their CISC predecessors, and so
they maintain software compatibility
with them. The immense library of CISC-
based applications packages is available
to their users.

“Having less than two cycles per in-
struction on a CISC machine means that
frequently executed instructions such as
Load, Store, and Add are implemented in
hardware rather than microcode,” says
Mentor’s Butts. That takes more gates,
of course, “but with 1 million gates possi-
ble on a chip, CISC designers have gates
to spend,” he says.

Both new chips incorporate an integer
unit that is fully compatible with earlier
members of their families. Both of them
contain MMUs that first appeared on-chip
with the previous-generation 80386 and
68030. However, both companies have im-
proved the MMUs on the newer devices to
up performance. For example, Motorola
added two independent address-transla-
tion caches to the 68040 paged-MMU
which allow simultaneous translation of
both instruction and data accesses.

Both processors have on-board four-
way set-associative caches. The 80486 has
an 8-Kbyte shared cache. The 68040 has
separate address and data caches, al-
though Motorola will not reveal their ca-
pacity. With the MMU’s address-transla-
tion caches, the independent address and
data caches allow the 68040’s integer and
floating-point unit to access the instruc-
tion and data cache simultaneously.

That means the on-board floating point
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units—something not available on
either of the predecessor chips—
execute in parallel with the integer
units. In addition, the same kind of
RISC-like design techniques en- |
hancing the integer-unit perfor-
mance are used in the floating-
point units. Motorola also hard-
wired some instructions in the
68040 and added capability to per-
form transcendental funections,
says Jeff Nutt, Motorola’s techni-
cal marketing manager.

For the time being, then, the old-
er CISC architectures, at least in
the form of the CRISP hybrids, are
not only unendangered but pros-
pering. Nevertheless, it looks as if
in the long run the field belongs to
RISC. Ironically, the same factors
that are prolonging the life of the
CISC architectures eventually will
begin to work in favor of RISC. Further
developments in software combined with
big chips and the attendant improve-
ments in design can do just as much for
RISC as they do for CISC.

In software, the major restraint on de-
veloping applications for RISC-based sys-
tems is the Catch-22: system builders look
for users before they will commit to a
processor and therefore spur software
development, but users won’t commit to a
processor until enough software is writ-
ten for it to make a worthwhile system.
The vicious circle is already on its way to
being broken. Software developers are
willing to invest in a separate, RISC-ori-
ented version of an application if the ap-
plication benefits sufficiently from run-
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Motorola’s 88000 RISC series is built around the CPU, this
88100 cache/MMU chip, and the 88200, another memory chip.

ning on a machine with the improved per-
formance of RISC.

Mentor Graphics has ported its soft-
ware to the DN10000, the RISC-based
work station from Apollo Computer Inc.
of Chelmsford, Mass., to cite one exam-
ple. Daisy-Cadnetics Inc. in Boulder,
Colo., is now adapting its software to the
entire family of work stations from Sun
Microsystems Inc. in Mountain View,
Calif ., to cite another.

The willingness to adapt software to
new platforms will increase dramatically
if a standard operating-system environ-
ment is established, cutting across archi-
tectural lines. Such an environment
seems virtually assured. The efforts of

organizations like the Open Software

HOW RISC IS GROWING
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Foundation and Unix International
eventually will make some version
of the Unix operating system a
standard.

Daisy-Cadnetics is already mov-
ing in that direction by adapting its
software to run on a variety of dif-
ferent platforms. The mechanism
is a set of interface libraries, says
David Neihaus, director of systems
marketing at the company. Appli-
cations programmers write to the
interface, and proprietary algo-
rithms inside the libraries ensure
the software will run on any of six
platforms in the Daisy product line
without sacrificing performance.
The libraries also include Sun’s
XDR protocols, to handle the byte
ordering between different plat-
forms. The idea is that software
developers writing applications to
execute on a core set of Unix functionali-
ty can transport their code from one hard-
ware to another by merely recompiling
the source code.

A project at Mentor called Falcon aims
at the same transportability, says Steve
Swerling, vice president of technology
and a founder of Mentor. The company is
trying to develop an underlying modular
and transportable software architecture
that can run on any hardware.
POWERFUL MOTIVATOR. And just as it
becomes easier to write software for
RISC machines, another powerful motiva-
tion is emerging to impel software devel-
opers to create RISC-oriented applica-
tions: the same improvements in chip ca-
pacity and design capabilities that make
CRISP chips possible. In effect, bigger,
more sophisticated chips give RISC the
same performance boost they give to
CISC. Hence, the advantages in perfor-
mance to be derived from RISC programs
are growing.

With a million transistors, RISC-chip
makers can use the same techniques
CISC-chip companies are using to create
CRISP. They can put multiple integer and
floating-point processing units and larger
caches on a single chip. But instead of en-
abling the processors to execute instruc-
tions in under two clock cycles, as they do
with CRISP chips, the advantages in num-
ber of transistors and circuit design will
enable RISC chips, with their inherently
greater speed, to execute instructions in a
fraction of a single clock cycle. About the
only restraint on RISC-system prolifera-
tion that will be left is the necessity to
create efficient compilers that can exploit
the full potential of RISC architectures.
Developing such compilers is not a signif-
icantly difficult feat—it’s not simple, but
the techniques exist.

In time, then, RISC’s domination of the
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microprocessor world is inevitable, bar-
ring the development of some unforeseen
technology that will eclipse RISC, CISC,
and CRISP alike. The trend is evident in
the market projections people are making
for the various architectures.

For example, International Data Corp.,
the Framingham, Mass., market-research
firm, expects sales of all work stations to
grow at a compound annual rate of over
36% through 1992. But work stations
built around RISC chips will grow at 83%,
from 50,000 units shipped this year to
225,000 units in 1992. Of the 540,000 work
stations of all kinds expected to ship in
1992, IDC predicts 42% will be RISC-based
machines, 37% CISC-based, and the rest
CRISP or some other architecture.

Perhaps the greatest evidence that

RISC is the wave of the future is not mar-
ket figures but the actions of the market
leaders. Both Intel and Motorola, the
leading sellers of conventional CISC pro-
cessors, have introduced RISC processors
of their own. Intel’s chip, the 80860, is the
newer of the two, arriving a little more
than two months ago [Electronics,
March 1989, p. 25]. Motorola’s 88000 came
out a little more than a year ago [Elec-
tronics, April 28, 1988, p. 75).
A FIRST. The 80860 from the Santa Clara,
Calif -based Intel is the first RISC proces-
sor to take advantage of the chip capacity
made possible by the latest semiconduc-
tor technology. Along with the 32-bit inte-
ger processor—which uses a very small
set of 32 instructions—are a floating-
point unit, memory-management unit,
graphics processor, and cache. Connect-
ing all of them is an extensive network of
64-bit-wide buses moving data at the rate
of a gigabyte per second around the chip.
Most other RISC chips have a 32-bit inter-
nal architecture.

However, Intel’s competitors say the
compilers for the Unix operating system
are, so far, not sufficiently developed to
make the chip a competitive threat. Intel
announced C and Fortran compilers and
Fortran vectorizers when it introduced
the chip.

Nevertheless, a number of system
makers have signed on to use the 860.
Mercury Computer Systems Inc., a manu-
facturer of application accelerator boards
in Lowell, Mass., is one of them. Stratus
Computer Inc., a Marlboro, Mass., manu-
facturer of fault-tolerant computers, is
another. Mercury’s first products, using
the 33-MHz version, are scheduled for in-
troduction in the fourth quarter of this
year, with volume shipments to begin in
early 1990. Stratus is actually switching
from another RISC chip, the Motorola
88000, to the Intel 860 as its central pro-
cessor for a future product family to be
introduced in the early 1990s.

| RISC IS GAINING ON CISC

Reports of the
deatb of CISC are
exaggerated, but if
current trends
continue, the
Sfuture belongs
to RISC

The 88000 from Motorola, based in
Austin, Texas, is not as highly integrated
as Intel’s chip. The 88000 actually con-
sists of two chips, one holding the integer
and floating-point units and the second
carrying the memory management, cache
memory, and cache logic. On the other
hand, it's been around longer and hence
has been designed into more systems—
depending on production volumes, some
20 companies are planning 88000-based
systems.

Chief among them is Data General
Corp. in Westboro, Mass. The chips are
being used in a 20-MHz single-processor
version and a 40-MHz dual-processor ver-
sion of Data General’s machines.

The 88000 uses an instruction set
slightly larger than the Intel 860’s, but is
still quite small at only 51 commands,
none larger than 32 bits wide. It can exe-
cute in less than 1.5 instructions per cy-
cle, using an architecture divided into in-
dependent execution units: the data unit,
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the instruction unit, the floating-point ad-
der, and the floating-point multiplier.
Each unit has its ewn pipeline and can ex-
ecute concurrently. The companion chip
provides memory-management logic, 16
Kbytes of fast-cache static RAM, and
cache-control logic.

The first version of the chip set is now
entering volume production. It can run at
14 to 17 mips of throughput using a 20-
MHz clock. This month, Motorola will
start offering samples of a 25-MHz ver-
sion that will push performance up to 20
mips or more.

A number of architectural variations
are also being considered. One obvious
one is an integrated version, putting the
processing units and the memory func-
tions on one chip. Another is a less expen-
sive version, without the floating-point
processor, targeted at embedded proces-
sor applications (see p. 74). Yet another
would be specialized application-specific
variations with instruction-set exten-
sions. Also being considered are architec-
tural variations that incorporate expand-
ed data, address, and instruction buses to
push the execution rate faster, to under
one clock cycle per instruction.

In cooperation with Data General, Mo-
torola is also working on a multichip, bi-
polar emitter-coupled-logic version of the
88000. Scheduled for completion in early
1990, the new chip set would be blindingly
fast: a sustained data rate of 100 mips
and a peak rate of at least 140 mips.

Even higher performance will result
from the ECL variant of the 80486 that
will be jointly developed for a multipro-
cessor system by Intel and Prime Com-
puter Inc. of Natick, Mass. However, the
companies do not anticipate releasing a
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product for another three years.

Both Intel and Motorola, in short, are
fielding impressive implementations of
CRISP and RISC. It’s a good thing they
did so. The two companies may well have
gotten aboard the RISC bandwagon just
in time. The first generation of RISC
chips is giving way to newer, more pow-
erful processors. At the same time, the
chip makers are looking beyond simply
implementing a particular architecture
and toward advances, especially in soft-
ware, that will carry them to the next lev-
el of performance.

In the RISC world now, it’s no longer
enough to choose an architecture and try
to wring as much performance as possi-
ble from it. As a practical matter, it's fair
to say that each high-end microprocessor
has some strengths and weaknesses,
from the Intel 860 to Sun’s Spare. “We
have taken a step beyond architecture
now,” says Brian Halla, vice president of
the microprocessor products group at LSI

chips. “Other issues are more important,
especially software support.”

Most RISC architectures fall into one
of two competing camps. One is based on
work done at the University of California
at Berkeley, the other on research done
at Stanford University. The basic archi-
tectural feature of the Berkeley approach
is the use of a large number of windowed
registers.

The Stanford approach uses fewer reg-
isters; the compiler optimizes execution

Logic Inc. in San Jose, a maker of Spare
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The Motorola 68040 is one of the so-called CRISP chips—a combination of RISC and CISC
that takes advantage of new process technology and circuit design.

by putting instructions into a pipeline.

The leading implementation of the
Berkeley approach is probably the Spare
processor, which Sun is working vigor-
ously to establish as a standard. Sparc is
a RISC architecture that emphasizes sim-
plicity, so that it can be quickly imple-
mented in the emerging high-perfor-
mance semiconductor process technolo-
gies. Sun has licensed five semiconductor
vendors to produce Spare processor im-
plementations. Besides LSI Logic, they
are Bipolar Integrated Technology, Cy-
press Semiconductor, Fujitsu Microelec-
tronies, and Texas Instruments.

Sparc makes use of traditional RISC
principles, such as single-cycle execution
for a majority of instructions. Separate

32-bit buses are used for data and ad-
dresses. A large, windowed register file
with three ports stores and accesses fre-
quently used variables. There are 120
thirty-two-bit registers organized into
seven register windows in the initial
implementation.

An advantage of the basic Sparc RISC
integer processor is that it can be imple-
mented in as few as 50,000 transistors.
This makes possible the broad scalability
touted for the design, since it is relatively
easy to put 50,000 transistors on a chip
using most of the emerging process
technologies.

In fact, at the time Spare was intro-
duced, the only standard definition was
the instruction-set architecture for the in-

IT'S NOT JUST COMPUTERS—EMBEDDED CONTROLLERS ARE HOT, T00

"ot all the 32-bit microprocessor action
is in the work-station and personal-
computer arenas—there’s plenty going
on in the embedded-processor market,
too. The number of players is smaller, but
the competition is no less intense. The
reason: a rollicking market. “Over the
next four years, we estimate that the
number of RISC chip sets sold into the
embedded market will increase almost 20
times,” says John Peskurie, marketing
manager for the Am29000 reduced-in-
struction-set processor at Advanced Mi-
cro Devices Inc. in Austin, Texas. Embed-
ded processors will constitute about half
of the RISC chip-set market this year—
about 195,000 units. By 1992, they will
make up 75%, Peskuric says.

Up until a year ago, a handful of com-
panies had the high end of this field to
themselves. Motorola Inc.’s general-pur-
pose, complex-instruction-set devices, the
68000, 68010, and 68020, were widely used
as embedded processors in the absence of
any other more application-specific solu-
tion. Also weighing in were Intel, with its

80186; VLSI Technology, with its
VL86C010 Acorn; and National Semicon-
ductor,” with a version of its 32-bit
NS32000 family.

But all that changed when Intel Corp.
introduced new 32-bit embedded proces-
sors last year. They were the 16-MHz
8096K A, running 7 million instructions
per second, and the 25-MHz 80860KB,
ranked at 12 mips. Then AMD moved into
the market with its Am29000, and other
companies followed.

Now AMD is pushing to increase per-’

formance in its 29000 family. With 16-,
20-, and 25-MHz CMOS parts in produc-
tion, the company has just started offer-
ing samples of a 30-MHz, 20-mips version,
and work is under way on a 40-to-45-MHz
device offering throughput up to 85 mips.
AMD will get the performance boost
through process enhancements and archi-
tecture improvements.

Meanwhile, National Semiconductor
Corp. in Santa Clara, Calif., has undertak-
en a major shift in strategy by refocusing
its 3200 architecture for embedded pro-

cessing rather than work stations. Its
family of 32-bit CPUs will become the
core of a series of customized processors,
with special instructions augmenting the
existing general-purpose commands. The
first effort in this direction was the 10-
MHz 32CG16 [Electronics, March 17,
1988, p. 66], which was followed last
month by the 20-MHz 32GX32.

At the low end of the embedded-proces-
sor market is VLSI Technology Inc.,
which is one of two companies—the other
is Intergraph—in volume production
(about 40,000 chip sets since 1986). The
four-chip Acorn RISC chip set consists of
the 12-MHz, 6-to-8-mips VL86C10 CPU
and three peripheral chips for memory,
video, and input/output. Over the past
vear, VTI has converted the chip set into
megacells, which have been added to its
semicustom cell library. The plan is to de-
velop a range of application-specific
RISC-based embedded controllers says
James Farrell, technical communications
manager at VTI's logic products division
in Tempe, Ariz. The first step in that di-
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teger processor. No standard definition
for an MMU, cache controller, cache
scheme, or floating-point unit was avail-
able. And the only implementation was a
gate-array version, from Fujitsu Micro-
electronics Inc. in San Jose of the integer
processor and a floating-point controller
chip for Weitek floating-point units. The
MMU, cache control and configuration,
and floating-point computational units
were left up to the customers and the
chip vendors.

A movement is afoot now to standard-
ize some Sparc reference architecture
definitions for these features. For exam-
ple, a new implementation from Cypress
Semiconductor Corp. in San Jose provides
a complete architecture including the in-
teger processor, floating-point unit, mem-
ory management, and cache, and sets up
support for multiprocessing.

The multiprocessing support includes a
direct-data-intervention multiprocessing
protocol for maintaining cache consisten-
cy. The chip’s memory-management unit
conforms to the Sparc reference MMU ar-
chitecture. Other reference specifications
adopted include one for the module bus.
In addition, Cypress is circulating the
specs for its cache-consistency protocol
among the members of Sparc Interna-
tional with the suggestion that it become
a Sparc reference standard available to
all Sparc licensees.

The Cypress chips—the 7C600 family—
are being built using a 0.8-pm CMOS pro-
cess technology, which the company

There’s a Catch-22
in software:
developers wait
until a platform
bas users, users
wait until there’s
lots of software

claims is the most advanced CMOS in pro-
duction. With this process, Cypress can
produce highly integrated processor chip
sets running at 33 to 50 MHz.

So far, the integer unit is rated at 25
and 33 MHz in different versions. Cur-
rently, floating-point support requires a
CY7C608 floating-point controller and
CY7C609 floating-point unit. But this
quarter Cypress will have samples of an
integrated 64-bit floating-point engine,
the CY7C602, that completely imple-
ments the Sparc floating-point instrue-
tion set. The CY7C602 will be offered in
25- and 33-MHz versions delivering over 5
million double-precision Linpak floating-
point operations per second.

To round out the set, Cypress is build-
ing an integrated cache controller and
MMU chip in two flavors. The CY7C604 is

a complete implementation of the Spare
reference MMU architecture. This chip
will make Spare the first RISC architec-
ture to support real-time processing—it
will have the capability of locking entries
in the on-chip translation lookaside buffer
and entries in the cache’s RAM.

The second flavor is the CY7C605,
which is a superset of the CY7C604 CMU
that supports multiprocessing with a
dual-cache-tag architecture, plus a cache
model that allows each processor to ac-
cess each cache directly while maintain-
ing coherency among them. The CY7C604
will be available in sample quantities this
quarter at 20, 24, and 33 MHZ; samples of
the CY7C605 will be available in the third
quarter at 25 and 33 MHz.

Fujitsu, the makers of the first Sparc
chip, now has its second-generation im-
plementation in production. The 25-MHz
S-25 integer chip, implemented with the
Fujitsu 1.2-pm CMOS process, can
achieve sustained performance of 15
mips. Fujitsu also makes floating-point
controller chips to go with the Sparc inte-
ger processors. It expects to ship in vol-
ume in a couple of months.

A third generation of Sparc architec-
ture, Sparc-H, has been in the works for
the past year at Fujitsu’s Advanced Prod-
ucts Division. Samples should be avail-
able in the second half of this year.
“Sparc-H is the next level of price/perfor-
mance beyond the Cypress implementa-
tion,” says Susan Mason, Fujitsu’s mar-
keting development manager. Sparc-H \

rection was the introduction in late April
of sample quantities of a 32-bit RISC pro-
cessor, the 20-MHz, 16-mips VL36C020.

Meanwhile, Motorola has announced
that toward the end of the year it will be-
gin offering samples of the MC68332, a
high-end, 16-MHz embedded processor/
controller built around a 68000/68020
core. Motorola’s basic strategy is to offer
an upgrade path to users of both the 8-bit
68HC05 and the 16-bit 68HC11 microcon-
trollers and to designers of 68000-vased
embedded-processing applications, says
Brian Wilke, advanced MCU operations
manager for Motorola.

Containing all of the 68000/68010 in-
structions and some of those from the
68020, the CPU core, with a two-clock bus,
has a respectable 8-mips peak perfor-
mance at 16 MHz. That gives it 65% to
80% of the performance of the 68020. A
16-by-16 multiply takes 1.5 ps and a 32-
by-16 divide takes 1.9 to 2.5 ps.

Coming later this year from Intel in
Santa Clara, Calif,, is the second genera-
tion of application-specific 80860 proces-
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VLSI Technology’s VL86C010 s the core of a
set of application-specific controllers.

sors. The first device will be built around
a core CPU with throughput rates up to
66 mips with only a 33-MHz clock. Fabri-
cated in the company’s 1.0-um CMOS pro-
cess, the core gets its high performance

by its ability to execute up to three in-
structions in a single clock in most cases,
and up to two instructions per clock doing
time-consuming loads and branches.

The next-generation 960 core will have
seven basic units: the instruction se-
quencer, execution unit, address genera-
tion and multiply-divide units, the local
register cache, register file, and instrue-
tion cache. It will contain a three-stage
pipeline for the basic ALU; a three-, four-,
or five-stage pipeline for loads; and a two
stage-pipeline for branches.

Although the performance of the vari-
ous application-specific 860 processors de-
pends on the environment, the company
says, the core element itself has been
tested using a number of benchmarks.
Assuming zero wait state external memo-
ry, 33-MHz operation, and no data cache,
the 860 core runs a matrix multiply at 66
mips, a copy operation at 45 to 60 mips,
and a compare operation at 66 mips—
speeds more than 10 times greater than
the previous generation of Intel control-
lers. - Bernard C. Cole
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will have a Harvard architecture—sepa-
rate instruction and data buses—64-bit
buses, an integer unit able to execute
more than one instruction per cycle, and a
faster floating-point unit in better bal-
ance with the integer unit.

LSI Logic is busy making both Fujitsu-
compatible and Cypress-compatible Spare
integer units, using its 1.0-um CMOS pro-
cess. LSI Logic is also working on a chip
that is a combination of a Sparc MMU,
cache controller, and cache-tag memory,
for introduction in the fourth quarter. By
the end of the year, it will be offering a
three-chip Sparc set consisting of
the Cypress-compatible integer unit,
the MCP, and a floating-point unit.

Meanwhile, Bipolar Integrated
Technology Inc. in Beaverton is
trying to get its high-speed ECL
version of the Sparc integer pro-
cessor ready to go to market. BIT
will be using its high-density, low-
power BIT P111 bipolar process to
produce the Spare chips. The key to
BIT’s bipolar VLSI is the small
transistor size—14pm “—produced
by a self-aligned, triple-implanted
structure. Yields and density of
this process are as high as CMOS.

The range of Sparc implementa-
tions would make it a popular
choice as a RISC processor regard-
less of whether it had anything
else to recommend it. But what
makes Sparc a leading contender
for the role of a de facto standard
is the wealth of application soft-
ware available to run on Sparc
chips. The Sparc instruction-set ar-
chitecture is source-code compati-
ble with the Sun work stations that are
based on the Motorola 680X0 CISC pro-
cessors. Such compatibility makes it easy
to quickly port the many applications al-
ready written for Sun hardware.

Also helpful is system and develop-
ment software, which is available from
Phoenix Technologies Ltd. and Interac-
tive Systems Corp.; both are licensed to
resell Sun’s complete offering of Sparc
‘| systems software. The combination of
compatibility and system-software avail-
ability has produced, at last count, more
than 500 application packages that run on
the Sparc architecture.

More important, a standard application
binary interface is being developed by
Sparc International and AT&T Co. for the
Spare architecture and AT&T’s Unix Sys-
tem V, release 4. A compatible binary
code interface allows shrink-wrap binary
application software to be produced for a
broad offering of system products from a
variety of vendors. (Sparc International
was set up two months ago by the five
Sparc chip makers to take over develop-

ment of a Sparc application binary inter-
face with AT&T, after Sun bowed out as
AT&T’s partner.)

Despite its formidable strengths, Spare
is by no means alone in the RISC field.
Among its rivals, one of the strongest is
the architecture developed by MIPS Com-
puter Systems Inc. in Sunnyvale, Calif.

The MIPS architecture derives from
the Stanford approach to RISC. Both the
latest version, the R3000, and the earlier
R2000 were designed as full-custom VLSI
implementations by MIPS’s own design
team. The R3000, introduced in early
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The newest member of the oldest commercially available
family of RISC chipsis Intergraph’s C311 version of the Clipper.

- 1988, represents an advance over the

R2000 in several respects. It has a faster
clock rate, 25 MHz versus 16 MHz; cache
enhancements; and better support for
multiprocessing. Those specs make the
R3000 probably the fastest RISC proces-
sor on the market today.

Each processor consists of a CPU with
an integrated MMU and floating-point
unit. As with Sun’s Spare, the chips them-
selves are fabricated by five semiconduc-
tor companies. MIPS specifies the chip ar-
chitecture and implementation and pro-
vides the design to the chip makers (some
of which also make Sparc chips). But the
Sparc group of chip vendors offers a vari-
ety of chip sets, partitioning the architec-
ture in a number of different ways, while
the processors from the MIPS chip ven-
dors are all plug-compatible, regardless
of which of the semiconductor companies
actually makes the chip. The chip makers
can define extensions and alternate form
factors in addition to the basic-set build-
ing blocks.

Also like Spare, the MIPS architecture

follows the Harvard model, with separate
data and address buses. The cache
scheme is a physical cache rather than a
virtual cache, which helps in implement-
ing multiprocessor systems. It has 32
general-purpose registers in the CPU,
plus sixteen 64-bit floating-point registers
in the floating-point unit. The optimizing
software performs the register allocation
for fast context switching.

The five MIPS chip makers bring vari-
ous strengths in process technology to
bear. LSI Logic offers high-quality capa-
bility in application-specific integrated
circuits, using its powerful 1.0-um
CMOS process. LSI Logic also has
a fast biCMOS process for its ASIC
technology. Both Integrated De-
vice Technology Inc. in Santa Clara
and Performance Semiconductor in
Sunnyvale offer state-of-the-art
static-RAM technology.

In addition, IDT plans to use its
CEMOS III process, which is a 1.2-
pm CMOS technique, to produce a
33-MHz version sometime this
year. IDT then plans to switch to
its 1.0-um CEMOS V process, which
it is using now to build memories.
This will increase the yield and
availability of 33-MHz parts.
SAMPLES COMING. “‘Some evalua-
tion units of the 33-MHz chips will
be available in 1989—they will be
very limited in the summer, re-
stricted availability in the fourth
quarter—and they will be general-
ly available in early 1990,” says
Larry Jordan, IDT’s vice president
of marketing. As part of its CE-
MOS V process, IDT has a superset
process to add bipolar modules; it may
use the biCEMOS process on a 40-MHz
R3000 in the first half of 1990.

The two newest members of the MIPS
semiconductor team, NEC Corp. in Tokyo
and Siemens AG in Munich, are not deliv-
ering chips yet. NEC plans to deliver its
first CMOS implementation in the third
quarter and Siemens is expected to follow
in the fourth quarter. Both companies are
expected to use MIPS chips in some of
their own systems as well.

In software, the MIPS architecture is
supported currently by the RISC/os oper-
ating system, a combination of AT&T's
System V.3 Unix and the Berkeley Unix.
“One of the particularly strong areas of
software support is the MIPS compiler
support,” says Halla of LSI Logic. MIPS
has invested many man-years in its opti-
mizing compiler and run-time executive,
and in return is getting very high perfor-
mance from its processors. “MIPS has a
large lead in compiler and run-time Exec-
utive,” Halla says.

To provide a source for MIPS-compati-
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ble applications software, an independent
company, Synthesis Software Solutions
Inc. of Sunnyvale, was set up by MIPS a
year ago to be a software services and de-
velopment organization to all companies
building computers out of the MIPS chip
set. “Synthesis does its job two ways: by
contracting to license or relicense prod-
ucts developed by others and, over time—
within the next year—developing its own
tools,” says Owen Brown, the company’s
president and chief executive officer.
Synthesis is concentrating on horizontal
packages—tools and tool sets, such as
compilers along with tools for optimiza-
tion and porting.

The Synthesis software catalog, issued

last January, contains 24 software pack-
ages distributed by Synthesis and refer-
ences 48 packages distributed by other
companies. Data-base systems are the
dominant type of software currently
available. The second most popular cate-
gory is languages. Synthesis plans to ex-
pand in the next two years beyond the
data-base emphasis with communications
and interoperability tools and more lan-
guages, according to Brown.
POPULAR. MIPS’s approach is proving
commercially attractive—industry ex-
perts say 30 to 35 major computer eompa-
nies are building systems around it or
plan to in the immediate future. Vendors
with systems on the market include Sili-
con Graphics Inc. of Mountain View,
Calif., the leading supplier of high-perfor-
mance, three-dimensional-graphics work
stations, and Ardent Computer Corp.,
Sunnyvale, Calif., with its Titan super-
computer work station.

The biggest and best-known company
to sign up with MIPS did so early this
year: Digital Equipment Corp. in May-
nard, Mass., introduced a series of high-
end work stations based on the MIPS pro-
cessors [Electronics, February 1989,
p. 49). Another big name, Sony Corp., has
announced that it will use MIPS proces-
sors for future Sony NeWs work sta-
tions. And MIPS itself has gotten into the
systems business with a line of desktop
work stations.

The Sparc and MIPS architectures both
are technological leaders and strong mar-
ket contenders, but the market leader is
the first commereially available RISC pro-
cessor, the Clipper, from Intergraph
Corp. in Huntsville, Ala. Intergraph, a
work-station vendor, bought the Clipper
technology from Fairchild Semiconductor
Corp. in Cupertino, Calif., when Fairchild
was acquired by National Semiconductor
Corp. of Santa Clara; National already
had its own RISC offering, the 3200 fam-
ily. Some 20,000 Clipper chip sets have
been sold.

The Clipper series—there are two prod-
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ucts, the C100 and the newer C300—is
similar in architecture to Motorola’s
88000. The two processors have in com-
mon their ancestry and architectural phi-
losophy, but diverge on the details of
hardware implementation and instruc-
tion-set makeup. Unlike the MIPS archi-
tecture with its roots at Stanford and the
Spare architecture with its Berkeley ori-
gin, the Intergraph and Motorola imple-
mentations can trace their genesis to the
supercomputer designs of Seymour Cray,
founder of Cray Research Inc., the super-
computer market leader.

Both use register scoreboarding to al-
low multiple instructions to execute con-
currently with a guarantee that “stale”
data will never be used. Both architec-
tures are oriented toward multiprocess-
ing applications and therefore are parti-
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tioned similarly, with the integer and
floating-point units on one chip and the
cache memory and logic integrated on an-
other chip. In both cases, a minimum
three-chip set is required: the CPU and
separate cache/memory-management
chips for instruction and data. All data
transfers to and from main memory are
done via an external multimaster bus
that allows multiple chip sets to share
main memory.

Internally, the CPUs reflect a similar
philosophy with multiple execution units
that operate concurrently. Both are pipe-
lined, with three stages for the Clipper
and four for the 88000.

One major advantage OEMs see in the
Clipper family compared with other RISC
machines, including the 88000, is avail-
ability, not just in sample quantities, but
in volume production. Where the Clipper
departs from the 88000 is not in its tech-
nology but in its longevity in the market.

“When we started development on our
product, we looked at everything that had
been announced,” says one Clipper user,
Dale Petros, a software engineer at Len-
nane Advanced Devices Inc. in Sacramen-
to, Calif. “We found that the only real
RISC machine around that was in volume
production and that we could reliably de-
pend on for parts in the quantities we
needed was Intergraph’s.”

Similar concerns were what brought
Intergraph one of its most important cus-
tomers to date: E. I. Du Pont de Nemours
and Co., based in Wilmington, Del. The
deal allows for volume purchases of
50,000 units or more per year, which will
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go into products targeted at instrumenta-
tion, fingerprint recognition, optical char-
acter recognition, industrial real-time
control, and flight simulation. “When we
began our design, it was the only chip set
around in volume production and with a
well-defined upgrade path and a timeta-
ble for new versions,” says Kevin Cook,
the division’s imaging-product manager.

The upgrade path through the various

levels of Clipper is indeed the best-de-
fined in the RISC business. Intergraph’s
strategy is to offer a range of chip- and
system-level products that starts with
low-end work stations, where cost is as
important as performance, and goes up to
very high-end work stations and main-
frame computer nodes.
CLIPPER RANGE. At the low end is the
C100 Clipper, in two versions. One is a 25
MHz, 6-mips chip set; the second a 33-
MHz, 8mips set. Both are fabricated in a
2.0-pm CMOS process. Intergraph has
just cut the C100 price by between 30%
and 40%. In the midrange is the C300 chip
set, a 40- to 50-MHz implementation fabri-
cated using a 1.5-um CMOS process. Ca-
pable of throughput up to 14 mips, this
second-generation chip set is just now go-
ing into volume production.

For the high end, Intergraph will offer
the C311, a chip set fabricated in the same
process as the C300 but capable of 50-
MHz, 20-mips performance. It will use a
128-bit-wide demultiplexed system bus
that interfaces to large discrete cache
memories along with a discrete memory-
management unit, as opposed to the inte-
grated cache and MMU of the earlier im-
plementations. That version of the C311
is available now in sample form. Inter-
graph is also working with its foundry,
Fujitsu, on a bipolar ECL version capable
of clock rates up to 100 MHz and through-
put of up to 80 mips.

Under development is a new Clipper ar-
chitecture that will be implemented in a
1.0-um CMOS process incorporating such
advanced features as wider address,
data, and instruction buses; delayed
branching, hardware scoreboarding, and
more pipelining and parallelism. The
CMOS implementation should reach 50
mips; an ECL version could hit 100 mips
or more.

Despite its current advantages in the
market, Intergraph takes a realistic view
of the future. When competing RISC-chip
makers ramp up production, its lead over
them inevitably will narrow, says Gary
Baum, the company’s director of market-
ing. But Intergraph does expect to main-
tain its momentum, as several OEM cus-
tomers go into production with Clipper-
based systems.

The company is also broadening its
marketing effort, by setting up a Clipper
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is probably the R3000 from MIPS Computer, a two-chip set with

the CPU on one chip and the floating-point unit on another.

Products Division that will sell separately
Intergraph’s own Clipper-based work sta-
tions and software designed for them.
Heretofore, the hardware and software
were sold bundled into a turnkey system.
The move in effect unbundles the Inter-
graph sales force, too, freeing them to
market either hardware or software, and
therefore puts on the market the all-im-
portant component of a successful RISC
sales effort: applications software. About
180 application packages—ranging from
computer-aided design and manufactur-
ing software to office-automation appli-
cations—are ready now, and by the end
of the year that number should reach
more than 200. “This is at least four times
the number of application-software pack-
ages available on any competitive RISC
machine,” says Du Pont’s Cook.

In addition to the wealth of applica-
tions, Intergraph supports at the system
level the Unix System V operating sys-
tem, remote file sharing, and the Trans-
mission Control Protocol/Internet Proto-
col and Network File System standards.
Compilers are offered for C, Fortran,
Pascal, Ada, and Lisp; new optimizations
for the C, Fortran, and Pascal compilers
have just been introduced that will pro-
vide up to 30% higher system perfor-
mance. A second phase of the optimiza-
tion program should boost performance
another 20%.

To simplify software development, In-
tergraph has adopted the X Windows
windowing interface and the Open Soft-

ware Foundation’s Motif as its basic ap-
plication program interface. Adoption of
the OSF/Motif, says Baum, will make
available to Clipper users the many third-
party applications that will be written to
conform with the standard.

RISC WARS. If software is the ground
over which the RISC wars will be fought
and won, Intergraph and the Clipper
should have enough artillery to more
than hold their own. Their better-armed
opponent, fittingly enough, may turn out
to be Motorola and the Clipper’s techno-
logical cousin, the 88000.

Motorola has developed a standard for
binary compatibility that is essentially a
subset of the AT&T Unix specification.
Its backers say it is complete enough to
allow a wide range of software develop-
ers to produce software that will work
without modification on any system com-
plying with the standard.

Promotion and refinement of the stan-
dard are now handled by the 88open Con-
sortium Ltd., based in Wilsonville, Ore.
The consortium is a nonprofit organiza-
tion whose members include Motorola,
software developers, and systems suppli-
ers. It tests products for compliance with
the standard and issues certificates of
compliance. It also has devised the Soft-
ware Initiative, an effort to promote the
development of software for 88000-based
systems.

Additional reporting by Bernard C.
Cole and Tom Manuel
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NOW AVAILABLE TO SHIP
OR DESIGN-IN AT 58
IAMILTON/AVNET LOCATIONS

Onceagain, Intel tears past itscompeti-

ss in the race for sheer computing
ower with its high-integration, 376™
mbedded processor family, available
» immediate delivery from Hamilton/
vnet,

Derived from Intel’s 80386 micropro-
essor, the 376 offers designers the most
ighty integrated, 32-bit, embedded pro-
essing solution available — at a surpris-
gly low price.

When combined with Intel’s specially-
esigned, 82370 peripheral, 27C203
igh-speed, pipelined EPROM, the ICE-
76 in-circuit emulator and software
evelopment tools, the 376 family gives
ou the processing power you need to
sar up your competition.

Together, these products reduce the
ze and cost of a system, increase the
roductivity of engineers and simplify the
stegration of hardware and software.

And, if you don’t have the resources to
wild the entire Intel system yourself,
lamilton/Avnet’s systems engineers will
lo it for you, and deliver it just in time.

So, for innovative designs that'll cut
nrough all the clutter, call Hamilton/
wnet to order Intel’s family of 376 embed-
fed chips.

For the location nearest you, call toll
ee: 1-800-442-6458 (1-800-387-6879 in
canada; 1-800-387-6849 in Ontario
ind Quebec).

176 15 Q registereds rodemnark of Intet Coporahon

| GET GOING IMMEDIATELY
ON YOUR DESIGN WITH
A FREE INTEL 376 FAMILY KIT

i See for yourself how simple and cost-

effective designs can be and order your
free 376 Family Kit from Intel. Your kit
includes a 376 embedded processor,
Intel's 82370 peripheral, the 27C203
EPROM and support literature.

And if you're ready to get started
immediately, then order Intel’'s Board
Design Kit, which includes an infegrated,
32-bit systems board with a 376 embed-
ded processor, 82370 peripheral, 27C203
EPROM, a reference manual, data
sheets and soffware — all for only $499.

To orderany of these kits, justcomplete
and send in the coupon below.

INTEL from
HAMILTON/AVNET

TEAR UP
THE COMPETITION
WITH |
INTEL'S 376™
EMBEDDED CHIPS

r
| Please check any of the following:
| Send me Intel’s free Family Kit nght
I away!
| have enclosed my check for $499 for
| Infel’s Board Design Kit.
| Please have a Hamilton/Avnet
| salesperson call me

NAME _ - |
TLE o l

| MsTOP _ _ _

l COMPANY __ —
CRTERRAIRAIY |

Tesotdgeatarailaacyege

tseNban

sitesonansetatssitianI

Mail to: :
Adverfising Services Ty W
Hamilton/Avnet Py
10950 Washington Bivd. *.
Culver City, CA 90230
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e New

Harms Semiconductor,
(reating ANICS

ior engineers
(riven by new Ideas.

. Your new system idea is off the drawing board. But now the market
window is closing fast. And when you need to create ASICs that work the first
time—on time—The New Harris Semiconductor is what your vision of the future
demands. . The New Harris Semiconductor combines the strength of four
industry leaders—Harris, RCA, GE and Intersil—giving us unparalleled experience
in ASICs. Our heritage in designing custom ICs is more than 20 years strong. Our
capabilities in semicustom can help compress your development cycle times and
shorten time to market. And we offer a wide array of standard ASICs for
communications, automotive, military and other applications. . But The New
Harris Semicanductor is far mare than your ASIC supplier. We're your ASIC partner
—your ally in taking the risks out of ASICs. . Our proven ASIC design system
and extensive libraries help to ensure your design’s success. Our warldwide design
centers offer a full range of assistance—working together with you as your ASIC
specialist. And our flexible manufacturing capabilities meet your needs for both
fast, accurate prototypes and high-volume, just-in-time manufacturing. - We
also offer a broad variety of ASIC options to meet your performance, schedule and
cost requirements. Including standard products, gate arrays, standard cells, com-
pilers and full custom—far both conventional and rad-hard applications. In analog,
digital, mixed A/D and power. And across a technology spectrum from CMOS and
bipolar to dielectric isolation and GaAs. . For your vision of the future in
ASICs, choose The New Harris Semiconductor. Today. . For more information,
call toll-free, 1-800-4-HARRIS, Ext. 1989. (In Canada, 1-800-344-2444, Ext. 1989.)

RARRIS - RCA - BE INTERSIL

What your vision of the future demands. Today
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t’s the oldest problem in mili-
tary electronics: how do you
make chips impervious to radia-
tion damage? Companies have
offered up a number of solu-
tions over the years, ranging
from exotic new semiconductor
materials such as gallium arsenide and
synthetic sapphire to careful design
tricks that effectively isolate neighbor-
ing transistors from each other on a
chip’s surface. The Defense Depart-
ment, the primary buyer of this hard-
ened, or rad-hard, circuitry, has invest-
ed in all of them.

But today, with the Bush Administra-
tion actively backing a near-term imple-
mentation of Star Wars technology in
the midst of a tightening budget envi-
ronment, defense agencies are being
forced to make tough decisions about
which technologies have the most prom-
ise. “The suggestion I'm getting from
the Strategic Defense Initiative is to put
my emphasis on the near-term technolo-
gies,” says one program manager, who
manages funds from SDI, the Defense
Nuclear Agency, and elsewhere for rad-

TIMES IN RAD-HARD

With a tightening defense budget,
the Pentagon is looking for near-term

hard chip research. As
a result, some promis-
ing but unproven tech-
nologies are not get-
ting the key invest-
ment they deserve, crit-
ics say. These are
technologies that offer greater resis-
tance to radiation than current process-
es, but need time to develop into viable
methods for producing even modest vol-
umes of chips.

These technologies—and the compa-
nies that back them—have to compete
for funds at very early stages in their de-
velopment, raising the risk level for SDI
investments. “What we’ve got here in
the government is just about the same
prablem you’ve got in industry—there
are too many people who are only really
interested in the short-term goals,” says
Dick Dudney, who as program manager
for rad-hard silicon technologies at the
Army Strategic Defense Command in
Huntsville, Ala., will spend $28.7 million
on rad-hard development work in 1989.

The biggest loser in this technology
battle is GaAs. Even though no one

solutions to making ICs that can
withstand heavy doses of radiation.
Critics fear some promising téchnologies
may get lost in the shuffle

questions the material’s unparalleled
ability to weather huge doses of radia-
tion, SDI officials have shown impatience
with industry’s inability to boost circuit
densities and drive yields up to respect-
able, silicon-like levels. Instead, they’ve
shifted their attention to more mature
silicon-based technologies.

SDI cut GaAs development funding
from $35 million in 1987 to $16 million in
1988 and sought to cut it further, to just
$14.7 million, this year. Only a last-min-
ute $18 million reprieve from Congress
last fall—in response to pleas from the
Defense Advanced Research Projects
Agency, which manages DOD’s GaAs
programs—Kept alive any semblance of
a viable program, says Sven Roosild,
Darpa’s assistant director for electronic
sciences. Yet in a report to Congress in
March listing the 22 “most critical” tech-
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nologies to the future defense of the |
U.S., the Pentagon ranked GaAs devel-
opment second only to microelectronics
advances in general.

This mixed message has already irked l
some congressmen and may become a
topic of debate when serious discussions
of the fiscal 1990 budget get under way.
That debate has already started, with
Darpa firing the first salvo: Roosild says
the $19 million SDI is seeking for GaAs
research in 1990 “is not really enough to
support a program that goes anywhere.”

Why has GaAs lost its luster? The an-
swer lies primarily in the more immedi-
ate success of two alternatives—bulk
CMOS silicon and silicon-on-insulator, a
variant of the older silicon-on-sapphire
technology that is now the most com-
mon choice for critical rad-hard applica-
tions. Experts agree that GaAs will al-
ways be tougher than any silicon tech-
nology when it comes to “total-dose” ra-
diation—the ability to survive a lifetime
of repeated exposure. This can ultimate-
ly damage the material of a chip, slowing
it down and otherwise degrading perfor-
mance. But the difference in yield, cost,
and, more important, circuit density,
have made these alternative technolo-
giles more and more attractive.

GaAs also has an edge over most sili-
con technologies in terms of speed, but
because of the huge weight concerns of
space platforms, density is often a more
critical consideration. So experts now
expect GaAs to be used only in niche ap-
plications, where its unique combination
of speed, power, and hardness are ex-
pressly called for. “The only place GaAs
is better is total dose,” says Barry Dun-
bridge, assistant general manager for
technology at TRW Inc.’s Electronics
and Technology Division in Redondo
Beach, Calif. “Since it’s no better with
the other [criteria], it simply doesn’t
have anything to offer. You've got to
ask: do you really need the speed for the
higher cost?”

So for the short term, silicon in some
form is the answer. That solution seems
remarkable in light of the conventional
wisdom of a decade ago, when silicon
MOS technologies were considered “too
soft” for space and missile applications,
Dunbridge says. At that time, the mili-
tary and the National Aeronautics and
Space Administration leaned on conven-
tional or dielectrically isolated bipolar
technologies for their nuclear and space-
based missions. But as the industry
shifted away from n-channel MOS to
CMOS while embracing smaller and

smaller geometries, designers also had
to move to thinner oxide layers on their 1
chips. In so doing, they fell upon a happy

accident: once oxides were cut in half, to ‘

about 250 & or less, it turned out that
“CMOS was good enough for peaceful

| space applications,” Dunbridge says.

Total-dose hardness levels of 100
Krads and higher were easily attainable.
Likewise, as operating speeds improved,
CMOS became less susceptible to dose-
rate attack, a sudden blast of radiation
that can cause photon-induced currents
to course through a chip, causing a spike
effect that can upset memory bits and
cause logic transitions. Halving the ox-
ide thickness produces a factor-of-eight
improvement in total-dose hardness and
a four-times improvement in dose-rate
protection, Dunbridge says.

Later, chip developers realized that
hardening CMOS further was a matter
of insulating individual transistors from
one another. They found that by build-
ing silicon circuitry on an insulating sub-
strate of synthetic sapphire, or by some-
how growing an insulating layer onto
the silicon substrate itself, they could
produce still harder circuits.

More recently, IBM Corp.’s Federal
Systems Division in Manassas, Va., and
Honeywell Inc.’s Solid State Electronics
Division in Colorado Springs, Colo., have
pushed straight CMOS as potential solu-
tions to even the
most stringent rad-
hard problems. Us-
ing extensions of
the processes they
developed for the
Pentagon’s Very
High Speed Inte-
grated Circuit pro-
gram, both compa-
nies have produced
rad-hard CMOS 64-
Kbit static random-
access memories
with SDI funding,
using an isolation
technique that es-
sentially amounts to
building a silicon
wall and moat |=
around each transis- |Sa—
tor. Their success |Sa———
has thrown the rest
of the rad-hard B8
world into a tizzy. |

Unlike most rad-
hard programs, |
which require only a
modicum of memo-
ry and which off- §
load most if not all
of the processing
needs to ground-
based systems, SDI
satellites must be
capable of instanta-
neously reacting to

| nuclear events around the globe. And
their need to handle tremendous on-
board computing tasks means they will
require levels of memory capacity never
before seen in space-based systems.
“SDI birds are memory-hungry,” says
the Army’s Dudney. “Little 4- and 16-
Kbit memories aren’t going to do it.”
Hence the extensive investment in
SRAMs in virtually every technology,

| from GaAs—where 16-Kbit SRAMs are |

now available—to silicon. Having suc-
cessfully developed 64-Kbit silicon tech-
nology, IBM and Honeywell are now
working on the 256-Kbit level. Other
funding, from SDI and the DNA, has
boosted development of a silicon-on-insu-
lator 64-Kbit SRAM from Texas Instru-
ments Inc. of Dallas and a silicon-on-sap-
phire 64-Kbit part from General Electric
| Co.’s Microelectronics Center in Re-
‘ search Triangle Park, N. C.

These new technologies are beginning
to edge out the oldest, silicon bipolar,
\ which is currently flying in more satel-

lites than any other. Silicon bipolar was
| the first technology to reach a high
| enough maturity level to satisfy the his-

torically cautious space community. But |

| this process is today very limited in den-

Gallium arsenide is tougher than any
silicon technology but is plagued by high cost, low
yield, and low circuit density. The Pentagon has cut

back GaAs funding by more than half
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sity—4-Kbit SRAMs are the biggest
available memories. What’s more, bipo-
lar circuits are not very hard compared
with ICs built in competing technologies.
They can withstand a lifetime radiation
dose of only about 100,000 rads, 10 to
100 times less than specially designed
CMOS or SOI parts and 1,000 times less
than GaAs. So while bipolar is still used
in specialized applications, it is by no
means the technology of choice today.

That title belongs to one of two silicon
technologies: dielectrically isolated
CMOS or silicon-on-sapphire, the process
RCA Corp. developed in the 1960s and
"T0s for high-speed commercial applica-
tions and which owes its survival to its
hardness characteristics. SOS incorpo-
rates CMOS circuits on top of an insulat-
ing substrate of synthetic sapphire,
which acts as a ground for radiation-in-
duced electrical currents. Dielectrically
isolated silicon, on the other hand, pro-
tects its circuits from the effects of tran-
sient radiation by isolating each transis-
tor within an individual “tub” of silicon,
making it harder for electrical activity at
one transistor to set off a chain reaction
among its neighbors, says Joe Tirado,
manager of strategic marketing for mili-
tary and high-reliability circuits at Har-
ris Corp.’s Semiconductor Sector in Mel-
bourne, Fla., the undisputed world lead-
er in rad-hard chip sales.

Each leading technology has its prob-
lems, however. In bulk silicon, designers
pay a steep real-estate price for isolating
every transistor from its neighbor. Hon-
eywell’s rad-hard CMOS 64-Kbit SRAM is
almost four times the size of a compara-
ble 160-by-300-mil 64-Kbit part TI is de-
veloping with SOI technology. And bulk
silicon’s performance is nothing to brag

As Star Wars

takes off, the pressure for rad-
hard solutions intensifies;
this SDI experiment was
launched last year from a
Delta 181 rocket

about: typical access time for a CMOS 64-
Kbit SRAM is 40 ns or slower, against
only 25 ns for SOI or SOS.

For SOS, the problems are all materi-
als-related: synthetic sapphire sub-
strates are expensive, brittle, and limited
in size—the biggest wafers measure just
3 in. across. As a result of these three
factors, chips are outrageously expen-
sive and yields notoriously low. In fact,
just getting sapphire substrates can be
an ordeal. For most of the 1980s, U. S.
companies depended on Japanese suppli-
ers, until the Pentagon coughed up $21
million to establish a guaranteed domes-
tic source at Union Carbide Corp. in San
Diego. Under the agreement, Union Car-
bide will also try to develop larger sap-
phire wafers to help reduce the process-
ing cost for SOS.

Also, some experts warn that SOS
technology may have reached its fullest
density potential with today’s 1.26-um
design rules. “Sapphire material is very
limited in integration density because of
the stress between the silicon and sap-
phire layers,” says a DNA official. By
contrast, IBM has broken the 1.0-um bar-
rier with its bulk-silicon processes, work-
ing at 1.0 and 0.5 um.

Even SOS’s strongest supporters—
companies like GE, Harris, and Rock-
well—admit that SOS will bow out in fa-
vor of other solutions in coming years.
“We know there’s going to be a change-
over one day,” says Quent Cassen, direc-
tor of IC engineering at Rockwell Inter-
national’s Microelectronics Technology
center in Newport Beach, Calif. “But for
now, SOS is the only silicon-based tech-
nology that has been proven in military
| systems.”
| " The likely replacement: silicon-on-insu-
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THE FIRST BREAKTHROUGH
IN 8 CHANNEL RECORDERS IN
MORE THAN 20 YEARS!

The last real improvement in direct
writing recorders was the pressurized
ink recorder back in 1961. For the first
time chart tracings were uniform and
clear with no skipping. Simply beau-
tiful. And since 1961 the pressurized
ink recorder has been the standard
that all others had to measura up to

Until now.

Introducing the revolutionary New
Technology MT-9500 direct writing
recorder.

Itis revolutionary because it has
a frequency response equal to light

Other New Technology MT Series Recorders

Madel MT-8800 records DC to 5 kHz real time with
extremely sharp traces on plain thermal paper. Provides
many modes of operation including data capture and

channel overlap. (Shown at eft).

at right).

Dash Il model MT 2-
channel Field Recorder.
Ultra-reliable under bru-
tal conditions. DC to 500
Hz roal time. Uses plain
thermal paper. Battery
and line power. (Shown

beam recorders Upto 12 kHz. Real
time.

It is revolutionary because it has no
moving parts. Only the paper moves.

Itis revolutionary because it doesn't
use costly photo papers or ink or
toners or chemicals. It uses everyday
low cost plain thermal paper.

It is revolutionary because it records
waveforms, does line printing, logs
pertinent information about recording
conditions including time and chart
speed. And prints the chart grid.
That's right Prints the chart grid. All

at the same time.

It is revolutionary because it can
capture data and let you do an “instant
replay” in slow motion for in-depth
analysis of complex waveforms.

It is revolutionary because it is, well,
reliable. No ink to mess with. No pens
to change. No mechanisms to fight
with. Nothing moves except electrons
and the paper.

Not quite so -evolutionary are the
beautiful crisp, uniform chart tracings it
makes. Reminds you of pressurized ink.

But remember, no ink.

You have to see the MT-8500 and other

New Technology MT Series recorders in
action to appreciate their remarkable capabili-
ties. So phone today for an obligation-free
demonstration. Or phone or write for our new
comprehensive brochures.

1 | Astro-Med,inc.

Astro-Med Industrial Park, West Warwick,
Rhode Island 02893-2321 (401) 828-4000
Toll free: (800) 343-4039

Telex: 710-382-6409 « FAX: (401) 822-2430
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Decisions. Dec:s:ons Decisions.
- PR-900 makes
them for you.

The world’s leading light
measurement people have
done it again! They've devel-
oped a state-of-the-art Video
Photometer that can make all
your CRT and display test
measurement pass/reject de-
cisions for you. Automatically!
The PR-900 dramatically reduces measuremert time, and

improves the accuracy and repeatability over manual tech-

niques. It virtually eliminates the possibility of operator error.
And it provides NBS-traceable luminance measurements.
Only Photo Research could have brought you this special com-
bination of capabilities in a single instrument. The system is so flexi-
ble it can operate in the lab, the production line, as a stand-alone
or ¥t a complete ATE environment. And it is so easy to operate it
requires almost no training. That's what leadership means.

The PR-900 Video Photometer embodies the latest advances in
solid-state video technology and image processing techniques. Get
all the facts today.
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PHOTO RESEARCH"

The Light Measurement People

Division of KOLLMORGEN

9330 DeSoto Avenue, PO Box 2192, Chatsworth, CA 91313-2192
(818)341-5151 FAX:(818) 341-7070 TLX:69-1427 Cable: SPECTRA

AUSTRAUIA GUENTRON DPTICS PTY LTD Ph 08 223 f22 + CANADA OPTIKC ORPORATION PP S14wl5 2543 - FRANCE IMRTRUMAT SA P 1 69 28 27 3¢ - HOLLAND INTECIHMIJ 3% Pr 020 5696611
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THE NEXT GREAT HOPE: DIAMOND CHIPS

Silicon in all its varieties dominates to-
day’s market for radiation-hardened
microcircuits, but scientists say the tech-
nology is ultimately too soft for the har-
shest radiation-packed environments.
Their slogan: silicon lasts a while, but dia-
monds are forever.

Diamonds? Well, diamond semiconduc-
tors. If engineers can master the fine art
of growing diamond substrates, diamond
chips—not the kind that go into earrings,
but working electronic circuits etched
into diamond substrates—will be the pre-
ferred technology for all space and nucle-
ar applications. No matter how advanced
silicon or gallium arsenide technologies
get, both materials will always be limited
by inherent characteristies that, sooner
or later, make them vulnerable to radia-
tion damage. Not so diamonds.

“The higher hardness in diamond is go-
ing to run circles around everything else,”
says Dwight Duston, director of innovative
science and technology at the Strategic De-
fense Initiative Organization, which has
spent about $13 million in diamond re-
search in the last four years.

Of all potential semiconductor materi-
als, diamond has the highest breakdown
voltage, the highest saturated electron
velocity, the highest thermal conductiv-
ity, and the lowest dielectric constant.
“Combine all those things and what you
get is high power, high frequency, and
rad-hard,” says F. Thomas Wooten, vice
president for electronics and systems at
the Research Triangle Institute in Re-
search Triangle Park, N. C., which has an
ongoing diamond program funded in part
by SDIO. “Diamond technology is stimu-
lating a lot of interest.”

What’s more, diamond has mainstream
potential in non-rad-hard markets. Any
application where high frequency, high
speed, and the ability to operate at high
temperatures are needed is ripe for a dia-
mond solution, say officials at SDIO, the
Office of Naval Research, and several
private laboratories that are working on
diamond development.

The high-temperature operation is par-
ticularly attractive for satellite applica-
tions, since 65% of the average satellite is
dedicated to thermal management, Dus-
ton says. Since diamond circuits could op-
erate at upwards of 600°C—475°C higher
than silicon or GaAs—much of that cool-
ing equipment could be eliminated. That
would give satellite designers the chance
to greatly increase a bird’s capability or
to decrease its size, so that smaller, less
expensive launch vehicles could be used.
Immunity to heat would also permit the
use of diamond chips inside aircraft en-
gines or nuclear reactors to monitor
performance.

But immunity to heat is only one facet

of diamond’s brilliance. Based on a for-
mula developed in 1972 to derive “figures
of merit” for large-scale integrated-cir-
cuit materials, diamond is at least 32.2
times superior to silicon, says Max Yoder,
a program manager at the Office of Na-
val Research. Another formula developed
for microwave and millimeter-wave 1Cs
rates diamond 8,200 times better than sili-
con and nearly 1,200 times better than
GaAs, the preferred MMIC technology.

“If we could build diamond semicon-
ductors today, we could revolutionize the
Mimic program,” says Duston, referring
to the Pentagon’s five-year, $250 million
effort to develop high-density MMICs.

And there’s the rub: diamond semicon-
ductors can’t be built today. One re-
searcher, Michael Geis at the Massachu-
setts Institute of Technology’s Lincoln
Labs in Lexington, Mass., has had some
success in building circuits on natural dia-
mond. But fabricating
dense circuits in volume
will remain nothing but a
pipe dream until someone
learns how to make us-
able diamond substrates.

Natural diamond is too
expensive and stones are
too small to be used for
anything but research, so
synthetic diamond is the
key. The problem, says
Duston, is that diamond
“has a hard lattice con-
stant to match.”

So while it can be grown
epitaxially with relative
ease, finding a suitable
substrate to grow it on
has so far perplexed scien-
tists. Without a good lat-
tice match, growing any-
thing more than an ul-
trathin diamond layer is
impossible—the material
will erack under the strain
of the mismatched molec-
ular structures.

There are materials
that do match diamond’s
lattice, says James A.
Hutchby, director of
RTI's Center for Semi-
conductor Research. But
none of these are capable
of withstanding the 700-
10-800°C temperatures
that diamond must be
grown at. The institute’s
latest hope: finding a cop-
per-nickel alloy that can
come close to matching
diamond'’s lattice.

Meanwhile, research-
ers at Crystallume, a
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The key to producing diamond ICs
is finding a substrate to match diamond’s

Menlo Park, Calif., company, are taking a |
different tack. They’re trying to develop
a lower-temperature process for growing
diamond that might allow the use of lithi-
um-fluoride and other materials that,
while they match diamond’s lattice close-
ly, disintegrate at between 300 and 400°C.
If they can grow diamond at a low
enough temperature, they can use these
substrates to get started and then burn
them off at a later stage in the chip-mak-
ing process, says SDIO’s Duston.
Likewise, the Naval Research Labora-
tories are also interested in lower-temper-
ature processing, says James Butler, an
NRL researcher. “Right now, we sort of
have a simple-minded view of why dia-
mond can be grown by chemical vapor de-
position,”” he says. “The next aspect of
our research is to understand the surface
chemistry of diamond so we can grow the
material at lower temperatures.” -7 N.

unusual lattice
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lator, which is, in fact, a superset
of technologies that includes SOS.
Harris, TI, and others have been
making enormous strides in re-
cent years toward creating an in-
sulating substrate without the
problems inherent to sapphire.
The leading approach is TI's Si-
mox process, in which the natural prop-
erties of bulk silicon are altered through
a series of process steps so that the sili-
con becomes, at once, an active semicon-
ductor layer and an insulating substrate.

With Simox, TI literally embeds an in-
sulating layer inside the silicon sub-
strate. TI won’t say just how high the
yields are, but they’re “at least double
the yield of SOS, simply because we’ve
got a better substrate,” says Tom Pow-
ell, rad-hard branch manager for TI.
Moreover, power dissipation at standby
is “three orders of magnitude better
than bulk” CMOS, he adds—about 100
nAto 1 pA vs.0.5t01 mA.

But what is most remarkable about
the TI technology is how fast it has ma-
tured. With the firm backing of the
DNA, “they’ve brought that technology
along much faster than anyone thought
possible,” says the Army’s Dudney, who
has overseen the work for DNA.
“They’ve split the maturity gap between
SOI and SOS from five to two and a half
years.” Now Dudney says he wants to

The industry is placing its bets on SOI
technology, and has made big strides in these lower levels it can boost or-
finding an insulating substrate without the
problems of sapphire. The leading
approach: Simox, from Texas Instruments

narrow the gap further by funding sub-
micron SOI work.

With all its promise, Simox has prob-
lems of its own. lon-implantation equip-
ment, needed to create the insulating
layer within the substrate, is expensive.
And since Simox is new, it will take time
for it to gain the confidence of DOD pro-
gram managers, the rank-and-file speci-
fiers whose decisions will ultimately de-
termine the winner of the rad-hard bat-
tle. The success or failure of a program
under, say, a major’s watch, can go a
long way in determining if he ever
makes colonel. And with that in mind, in-
siders say, few are likely to take a risk.
“The program manager’s got his career
riding on these decisions,” Dudney says.

That attitude has hurt GaAs especial-
ly, and was the reason that Congress
eventually set aside extra money to fund
a series of GaAs insertion efforts. And it
is the kind of thinking that could untrack
TI in its effort to get SOI parts into a va-
riety of low-hardness programs. The
company hopes that by reaching out to

ders, cut costs, and broaden its
market. “Business projections for
SDI are huge, but they keep get-
ting pushed out and pushed out
again,” says TI's Powell. “We
want to be a player in that market,
but we also want to look at the
lower-rad markets as well.”

TI's strategy is rooted, at least in part,
in the notion that Simox may be a viable
commercial technology of the future.
Unlike SOS, which will never make it in
the commercial world thanks to its mis-
erable yield, Simox may hold better
promise than traditional CMOS for all cir-
cuits, once design rules descend to the
0.3 pm level and below.

That’s because the insulating SiO,
that makes Simox rad-hard could also
make it immune to current leakage or
crosstalk between neighboring transis-
tors, a problem that’s already leading
IBM and Honeywell to consider dropping
voltage levels to 3 rather than 5 V for
their next-generation 0.5-um 256-Kbit
SRAMs. A source at the DNA goes even
further: not only would Simox conceiv-
ably be able to operate at the standard 5
V, he says, but it might even become
cost-competitive with conventional
CMOS at that level, because the CMOS
isolation problems would be that much
harder to master. a
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AN IN-CIRCUIT TESTER SO SIMPLE,
SO AFFORDABLE, YOU CAN ORDER IT BY MAIL.
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Al last, an assistant that
follows your directions

-

Wouldn't it be great to
delegate your routing?

You can! We know your time is
valuable. That’s why Wintek
pioneered comprehensive and
affordable CAD packages for IBM
personal computers. HIWIRE-Plus
continued that tradition, integrat-
ing schematic-capture features
and printed-circuit-artwork
capabilities into one versatile
package.

New autorouter.

The Autorouter for HIWIRE-Plus
is powerful enough to handle the

most demanding design problems,

yet simple enough for a casual
user. Just turn it loose on your
design. It's hassle free because
it works long hours, without super-
vision or errors.

mmum||uummnmmmm‘l..m---
,&«

100% autorouting.

The autorouter for HIWIRE-Plus
rips-up, reroutes, and with appro-
priate design rules, racks up
100% completion.

OForget gridded routers. This
autorouter places vias and traces
anywhere your design rules
allow. With 1-mil resolution.

OVary trace width and spacing for
individual networks. Route 1, 2,
3, or more tracks between IC
and connector pins.

O Set up boards from 1 to 250
layers, up to 60" x 60”.

O Specify shape, size, and type
of vias, layer-by-layer: through-
hole, blind, buried, micro.
Specify via types for individual
networks.

OUse fewer vias and layers than
comparably priced autorouters.

OFor use on your IBM PC, XT,

AT, PS/2, or compatible with
640K RAM.

Why pay more for a 100%
autorouter?

Compare the features and
performance to packages costing
five times more. HIWIRE-Plus and
the Autorouter for HIWIRE-Plus
sell for $895 each. Both have a
no-nonsense, 30-day money-
back guarantee. With unlimited,
toll-free, no-charge technical
support.

Let HIWIRE convince you that it
makes a great assistant. Call us
toll-free at (800) 742-6809 today
and put HiIWIRE-Plus and the
Autorouter for HIWIRE-Plus to
work for you tomorrow.

E550 e l
B s - s

Wintek Corporation

1801 South Street
Lafayette, IN 47904-2993
Fax: (317) 448-4823
Phone: (317) 742-8428 or

(800) 742-6809

®

Europe: RIVA Ltd, England, Phone 0420 22666, FAX 0420 237000 / Brazil: Comicro, Phone (11) 289-7193 / Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-3450
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Electronics-industry managers
are relying more heavily
on contract engineers and

third-party development houses
as pressures on
profit margins dictate
keeping a leaner
full-time staff

HERE COME
THE TEMPS

BY
LARRY
WALLER

HIRE RATE IS SOARING

here’s a valued new employ-
ee on the scene in the electronics industry
these days, but you won’t find his or her
name on the regular payroll roster. The
engineer, designer, or project manager in
question is a “‘temp’’—a highly skilled
hired gun brought on for a particular pro-
ject with a limited life span.

Though using temps is not a new con-
cept, the hire rate has soared, spurred by
heightened competition that puts a premi-
um on a company’s ability to change its
work force quickly in response to chang-
ing technology. Hard statistics are diffi-
cult to come by, but some sources believe
high-technology firms ac-
count for up to 25% of all
salaries paid to temps in
the U. S. today. Another
index of the robustness of
the trend is found in the
temp-agency business it-
self, which has scored an-
nual growth rates of more
than 20% over the past 10
years running,

Hand-in-hand with the
increasing reliance on out-
side help—whether individ-

ual contractors or those re-
cruited through a high-
tech temp agency—is the
related phenomenon of

£

L

third-party development
houses. Such busiresses,
which in effect are subcon-
tractors that handle a pro-
ject from the design stage

| through pilot manufacturing, are flour-

ishing. As an industry, they’ve skyrocket-
ed from a mostly insignificant role a dec-
ade ago to be worth a combined $1 billion
annually, according to estimates by busi-
ness consultant Arthur D. Little Inc. of
Cambridge, Mass.

A notably open-minded bunch, elec-
tronics-industry managers have long
been hiring temps to smooth out work-
load peaks or to fill in for absent hands.
As far back as the mid-1970s, they discov-
ered that skillful weaving in of outside
talent could give them an edge over the
competition. In fact, the peaks and val-
leys associated with the semiconductor
business cycle are tailor-made for temps.
Motorola Inc.'s Semiconductor Products
Sector, for one, has avoided the heavy
layoffs that come with the down part of
the cycle by depending more heavily on
contract labor than its peers.

But today, competitive pressures on
profit margins require keeping the lean-
est possible full-time staff and make find-
ing quality temps more urgent. Technol-
ogy talent usually comes through techni-
cal service agencies, which supply design-
ers, engineers, and scientists as readily
as Kelly Services agencies deliver office
help. These “nonstandard types of staff-
ing,”” as the Conference Board, a busi-
ness-research organization, calls temps,
may be referred to as alternative, contin-
gent, or peripheral employees. Some talk
about the trend as a ‘““‘core-ring”’ concept,
where a work force is divided into a core
of full-time workers surrounded by an
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WHO ARE THE TECHNICAL TEMPS? NOT YOUR ‘AVERAGE JOES’

f you think the technical brain trust

working as temporary or contract em-
ployees consists of engineers who are mo-
mentarily between jobs, think again. Ex-
ecutives in the temporary-service busi-
ness say there’s an abundant pool of tech-
nical talent, perhaps topping 150,000
people, that prefers to work freelance.

“Technical temporaries aren’t just your
average-Joe engineers,” says Joseph B.
Morris, executive director of the National
Technical Services Association in Alexan-
dria, Va. Most have advanced skills and in
many cases are better qualified than any-
one who could be hired on a permanent
basis, he says. “They get up to speed im-
mediately. This is definitely not a field for
beginners.”

Founded in 1966, NTSA has 8 member
companies employing its temps as on-site
contract engineers. The firms range in
size from about $2 million to over $50 mil-
lion in yearly sales. Morris estimates the
temp-placement industry itself at about
$3 billion annually, growing at a 12% to
15% rate.

RS

John Ferguson prefers overseeing Tidewat-
er’s turnkey projects to corporate life.

Another type of temp is one who works
for a product-development company, a
firm that handles projects on a turnkey
basis for larger corporations. One such
engineer is John Ferguson, an engineer-
ing project leader for Tidewater Asso-
ciates Inc. in Union City, Calif., one of the

leading product-development outfits.

At any one time, Feguson may be di-
recting several development programs
for a number of companies. He is respon-
sible for all facets of each job, which typi-
cally last six to nine months from concept
to delivery of the prototype.

Ferguson has more than 10 years of ex-
perience in digital and computer-system
design, including a stint with Hewlett-
Packard Co., and holds BSEE and MSEE
degrees from the University of California
at Berkeley.

But the business side of his projects of-
ten claims more of his time than the tech-
nology. “Scheduling [of delivery] is gen-
erally the No. 1 interest of our custom-
ers,” Ferguson says.

Ferguson believes that he is in the ideal
spot, always supervising designs that
test his mettle by pushing into the higher
levels of technology. So he has no
thought of going back to work directly
for companies. “I get to work on some-
thing here from start to finish. It’s a stim-
ulating environment,” he says. -L W

outer ring of part-limers, temps, or con-

| tract workers.
i During flush times, companies can
| take on temps without committing to full-
time salaries and the benefit packages
that typically add some 40% and as much
as 60% in “hidden costs” for each employ-
ee. Then, if business conditions hit the
skids, as inexorably happens from time to
time in the recurrent product and com-
modity evcles, companies can trim the
temps first, sidestepping the need to fire
permanent employees.

While the pluses are apparent, there
are some negatives to consider, too. Top-
ping the list is maintaining work quality,
along with the closely related issue of in-
suring that temps are as energetically
motivated as the full-timers.

Managers must also consider the possi-
bility that federal regulation may be in
Lhe offing regarding the treatment of

temporaries. Already, the Internal Reve-
nue Service has gotten into the action
with its Section 89 provision, which be-
came official this vear. Its intent is fairly
clear, say sources at temp agencies: to
broaden benefit coverage for temps. But
just how the regulation will work in prac-
tice, and the liabilities associated with it,
are still subject to interpretition.

“If corporate executives think using
contingent workers is going to be a free
lunch, they are going to be surprised,”
says labor economist Richard Belous of
the National Planning Commission in
Washington. Companies will have to
make investments in training and in set-
ting up workable structures to reach
their quality-control and motivation goals
for temps, he says.

Because of the sensitivity of the sub-
ject, along with reluctance about giving

valuable information to competitors,

wuv COMPANIES HIRE TEMPS

For Special Projects

To Fill Vacancies Left by Resignation or Firing

To Perform Work for Which Full-Time
Positions Cannot Be Financially Justified

l To Alleviate Work Overloads ... ............
|
|
|

' To Fill in for Workers on Leave ... ..........

To Fill in for Vacationing Workers ... ........

To Fill in for Workers out Sick .. ...........

most electronies companies decline to talk
for the record about how they use tempo-
rary workers. And high-tech temp agen-
cies are forbidden to identify their clients.
Even Motorola, which in the past has
been outgoing about its sueccess in using
temps, is now keeping mum.

A notable exception is Hewlett-Pack-
ard Co., which late last vear unveiled a
plan to build an in-house alternative labor
pool. The strategy carries extra weight
since the Palo Alto, Calif.-based HP has
over the years earned a reputation as per-
haps the most advanced and benevolent
organization in the industry in terms of
employee relations. Its no-fire policy—
employees are hired for life, and not laid
off due to hard times—is widely admired,
if not emulated.

HP’s new Flexible Work Force became
official at the start of its fiscal vear, Nov. 1,
as a sort of internal temp agency, says
Stephanie Decker, who runs the program.
“We're trying to build in lots more flexibili-
ty for the company because there’s so
much more competition, and this is a way
to respond to the changes,” she says. Al-
though HP will continue to hire temps
from the outside, keeping an internal pool
is a means toward tighter control of temps,
Decker says. The Flex Force spans all
parts of the company, but no manager can
use it for more than 10% of his or her pro-
grams. After studying the interplay be-
tween temps and permanent employees,
HP has set guidelines intended to get the
advantages of flexibility “without chang-
ing the culture,” she says. \

The key to the program s success, s.uj
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Decker, is choosing personnel “who truly
want to be temporaries.” Although sala-
ries are comparable with those of full-
time counterparts, the jobs carry no medi-
cal, pension, or other benefits, so the ideal
hires are retirees, students, or part-tim-
ers who have coverage elsewhere. The
bedrock requirement is that Force work-
ers cannot use temp jobs as stepping-
stones to permanent slots at HP. “This is
not a screening device” for full-time em-
ployment, Decker says. To this end, there
are built-in time limits in two categories:
contract workers of from one to six
months, extendable to two years maxi-
mum; and pool workers who come and go,
to a total of 1,400 hours a year. So far, at-
tracting the right mix of workers has
been no problem, the company says.

Part of the impetus for Flex Force
springs from HP’s no-fire policy, a stance
that cost it dearly in 1985. During that
downturn, HP kept several thousand un-
needed workers on its payroll and
“learned a lesson,” Decker says, about
how temp help interleaved with the per-
manent staff might ease the pangs with-
out violating the no-layoff policy.
PIONEERING EFFORT. With its vast re-
sources, HP can afford to hand-tool an in-
ternal temp force to precise needs. “It is
one of the programs that is particularly
interesting,” notes Helen Axel, an econo-
mist at the Conference Board. “It is a pos-
itive approach that is testing the waters.”
But most other high-tech firms have to
depend on agencies to supply them, creat-
ing opportunities these temp outfits are
eager to meet. The action is spirited both
in specialized technical agencies that are
proliferating throughout the country and
in general-purpose temp companies that
are adding high-tech workers to their em-
ployee rosters.

With the added interest has come a
change in attitude, says Michael Iandoli,
executive vice president of Technical Aid
Corp. of Newton Upper Falls, Mass.
“Temporary technical talent commands
more respect today than 10 years ago,”
he says. His company, located adjacent to
Boston’s Route 128 electronics and com-
puter hotbed, is 20 years old this year,
and landoli can’t think of a major compa-
ny in the region that hasn’t used its talent
bank. The payroll averages about 9,000
persons per week, he says, from office lo-
cations throughout the U. S. in three ma-
jor areas: design engineers and drafts-
men; software personnel for business ap-
plications; and software designers and
programmers for scientific tasks.

Most executives say that in the minds
of their clients, the watershed for tempo-
raries came during the major recession in
1981-82. “That was the jump-off point,”
says Phil Bratspis, president of United

Mandatory Payroll Taxes

TOTAL COST

THE SALARY IS ONLY THE BEGINNING
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Temporary Personnel Services in Brea,
Calif. “Before that, companies primarily
wanted work-overload and vacation re-
lief—we were a necessary evil.” But the
concept of flexible staffing, allowing
companies to hold their direct work force
to a minimum, then became so attractive
that “overnight it changed.”

Also contributing was the word- and
data-processing revolution brought on by
the personal computer, which “parallels
the growth of temporary companies,” he
says. “Most companies buying the equip-
ment couldn’t run it, and this foreed them
to come to the temporary-help industry,
which had people who could.”

A new twist in the technology field
that’s giving strong signs of taking off
for United involves managing entire pro-
duction plants for clients on a turnkey ba-
sis. The firm now has a half dozen such
facilities-management projects, com-
pared with none a year ago, says Brat-
spis. This approach allows the phased use
of temporaries as what amounts to “just-
in-time”’ personnel. Expect to hear more
of JIT temps, says Bratspis, because the
concept dovetails so smoothly with what
may be the hottest idea for increased pro-
ductivity now being pursued in the U. S.
DESIGNERS. The bulk of agency person-
nel, however, is employed not for JIT rea-
sons but for design projects, says Jerry
Kapalko, senior vice president of temp
supplier Olsten Corp. of Westbury, N. Y.
“There was a tremendous expansion in
this market when companies realized the
design side of their business was cyclic,
and stopped hiring full-time employees to
do what amounted to a part-time job.”
Even the hefty premiums that clients
must pay for a highly skilled temp de-
signer—which could amount to as much
as 50% more than a typical salary—is no
hindrance: “They know the work will go
away in a few weeks or months.”

If hiring design specialists on a project
basis works well for a growing list of
firms, then it makes sense for many to take
a further step into turnkey product devel-
opment by third-party houses. The emer-
gence of Tidewater Associates Inc. during
the past several years has shown what
these houses have to offer. Founded in
1984, the Union City, Calif., firm has built

design expertise in some of the hottest
product categories, along with an enviable
client list. It offers one-stop development,
from concept to pilot manufacturing, or
handles any part of that process.

A successful series of assignments

helped overcome ingrained industry re-
sistance about letting key research and
development move outside direct control,
says founder and chief executive Bernard
Daines. Besides delivering the goods with
the promised performance, he says, Tide-
water does it on a stepped-up schedule
that clients couldn’t hope to match inter-
nally. “We have a different mentality,
geared to a faster pace,” he says. Unlike
contract engineers from temp firms,
Tidewater does all the work at its own
site with the help of the newest computer-
aided design gear and a design team “at
the cutting edge, which would be prohibi-
tively expensive for most organizations,”
Daines says.
ASIC SPECIALISTS. It is not coincidental
that Tidewater’s core technology is in appli-
cation-specific integrated circuits, which
support most new products. All companies
are aware of the value of ASIC advances,
Daines says, “but haven'’t bitten that bullet
yet” in terms of in-house expertise. That’s
where Tidewater steps in.

Among the jobs that have propelled
Tidewater’s revenue to more than $8 mil-
lion currently was the development of
complex printed-circuit boards for a Pa-
cific Bell trial communications system at
an unheard-of one-a-week pace for some
35 weeks. When Bell & Howell Co. asked
Tidewater to streamline the design for an
optical-disk-based system to be used as
an on-line graphics data base, the firm re-
sponded posthaste. Within five months, it
created system architecture, designed
hardware and software, and packaged
the product for beta testing. Since speed
in getting a product to market is preemi-
nent among managers’ concerns, says
Daines, Tidewater’s turnaround time jus-
tifies its stiff fees, which can reach six
figures. “A substantial share of Tidewat-
er’s business stems from repeat clients
and referrals,” he says.

Additional reporting by Lawrence Cur-
ran and Jack Shandle
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“There’s so much. New applications. New markets.
Denser memory for our systems. We could release that
design we made last year.”

“So what are you waiting for? Get to work’”
“You’re kidding. Is the 4 Megabit DRAM out? Who's got it?”

“loshiba. And you. It should be here this
afternoon’

They're here all right. 4Mb DRAMs from Toshiba. Just think what you
can do with them. You can attack whole new markets. Design new portable
and lap-top applications where you've never had room for enough memory.
Embedded applications, too, where you're always so cramped for board space.
Here’s the best part. You get the 4Mb density without any penalty in
power. In fact, they use no more power than a IMb DRAM. That means you
can upgrade a system without major redesign. It also means your system
will run cool, for added reliability.
Or how about that 80ns access time. That means you can design true
zero wait-state systems without resorting to cache memory or complex

interleaving schemes.
4Mb DRAM SPECIFICATIONS The hlgh denSIty lS made

aMx 1 I Mx4 . ;
Access Times 80ns. 100ns | 80ns, 100ns pOSSlble by our (.8 micron

Operating Power 550mW +68mW | 578mW, 495mW design rules. and our Twin Tub
Packaging 1P & S0} ;

T
!
T

1

e e oy CMOS fabrication process. But
Nibb Static Col 4
| sucotmn | i | you'd expect that from the

world leader in DRAMs. You'd
expect them to be available in all standard JEDEC package and mode
options. And they are. You'd expect them to operate on a single 5 volt supply,
too. And they do.

But we give you a few things you might not expect. A master slice
concept, for instance. That will cut your qualifying costs tremendously.
When you qualify one part, you qualify the whole family.

We save you costly testing time, too. The 8-bit parallel test mode lets
you test the unit as if it were eight 512K blocks in parallel. That takes only
1/8th of the time. And the test can be done at the component, board or system
level. In fact, your customers can test memory every time they power-up.
There’s more to tell. Much more. But we've run out of room. If you'd
like complete information, give us a call at 1-800-888-0848 ext. 517. We'll
drop a data sheet in the first mail. Service is our key component.

In Touch with Tomorrow
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As the HDTV era dawns,
liquid-crystal displays
are starting to
challenge the CRT
as the scheme of choice
for flat-panel TVs.
Large LCDs with vivid
color and high contrast
are on the scene as
vendors perfect the
active-matrix approach

Tektronix uses liquid crystals as a color
shutter to produce color graphics in 3-d.

T'S A NEW AGE

like a sure bet to replace the ven-
erable cathode-ray tube, it’s lig-
uid-crystal displays. LCD technol-
ogy is making rapid strides to-
ward vivid color, larger screens,
higher contrast, and greater viewing an-
gles, thanks to improvements in materi-
als, driving circuitry, and manufacturing.
And it’s especially attractive as the elec-
tronics industry casts its collective eye to-
ward high-definition TV.

The demand for LCDs is coming mostly
from the consumer side, as evidenced by
the proliferation of 2- and 3-in. hand-held
color TV sets. This segment will show a
compound annual growth rate of more
than 30% between
now and 1994, when
sules will top $1 bil-
lion, says Joseph A.
Castellano, the presi-
dent of Stanford Re- §
sources Inc., a San
Jose, Calif., market-
research firm. Larger
TVs are embracing ™
LCDs, as well—table
models with 6-in.-diag-
onal screens will
make their debut later
this year, and 14-in.

models will probably For military applications, GE offers a
very bigh-resolution TFT display.

be on the market in
1990, Castellano says.
And ultimately, LCD flat panels may be
the technology of choice for the hotly pur-
sued HDTV market, with wall-type dis-
plays of up to 40 in. diagonally.

A secondary driver is the growing mar-
ket for laptop computers and auto, mili-
tary, and avionics displays. Some of the
smaller TV panels will soon be found, for
example, in the backs of airline seats,
giving passengers more in-flight enter-
tainment options. By 1994, Castellano
says, the nonconsumer market for LCDs
will grow to $2.1 billion. Unless some rad-
ical shifts occur, Japan, which has about
75% of the worldwide LCD market, will
continue to dominate, though its share
will dip to 55% by 1994, Castellano says.

Of course, relegating CRTSs to the dust
heap is a bit premature—the cost differ-
ential between them and LCDs will keep
the tubes at the top of the display world
well into the 1990s. But there’s no ques-
tion that LCDs are in hot pursuit. Thomas
Credelle, manager of a military LCD pro-
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f any flat-panel technology looks | ject at General Electric Co.’s Research

and Development Center in Schenectady,
N.Y, pegs the crossover point for replac-
ing CRTs at two or three years for sizes
below 5 in., the mid-1990s for displays up
to 10 in., and 10 years for sizes 13 to 15 in.

Generating most of the excitement in
LCD development is work being done in
active-matrix technology. It has “the
best chance [in the LCD-CRT battle], be-
cause that has attracted the heaviest in-
vestment in R&D of all the display tech-
nologies,” Credelle notes. In this ap-
proach, arrays of thin-film transistors
(TFTs) or diodes—usually of amorphous
silicon—are incorporated directly into the
display module to drive the individual pic-
ture elements. Ac-
tive-matrix displays
yield high contrast,
good color, and a wide
viewing angle.

They also “preserve
two of the most at-
tractive features of
LCDs—namely, low
power consumption,
which translates to
portability, and low
voltage, which means
they can be driven
from TTL logic lev-
els,” says Lionel Rob-
bins, vice president of
sales and marketing
for Ovonic Imaging Systems in Troy,
Mich. Even more important, he says, ac-
tive-matrix technology pushes the inher-
ently slow-switching LC material to video
speed, “which you can’t get out of earlier
kinds of LCDs.”

Analyst Castellano says that by 1994, ac-
tive-matrix types will dominate the higher-
range LCD products, such as TVs, comput-
ers, and instruments. Right now, though,
production comes at some cost. The active
matrix is actually a very large integrated
circuit deposited on glass, and the larger
the display, the more thin-film active ele-
ments are required and the greater the
chance for defects.

Further complicating production is the
fact that in a color display, the number of
pixels is quadrupled and filters must be
added with somewhat critical alignment.
All this makes for relatively low yield and
keeps the cost of manufacture high. But
manufacturers are learning how to in-
crease yield with better processing equip-
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FOR LCDs

BY
SAMUEL
WEBER

LCDs are finding their way into a new generation of small-screen TVs for both the consumer and nonconsumer markets,
including this one set into an airline seat. The technology is also being primed for the large-screen HDTV arena.

|

ment and control of equipment, as well as
by the use of redundancy in their designs.

As their name implies, LCs are materials
with an orderly molecular structure but
which have the properties of a liquid. The
most common LG material in use today is
the so-called nematic, in which the mole-
cules are all oriented in the same direction.
A recently developed variation is twisted
nematic (TN), in which the LC molecules
form a twisted helix.

A display is formed by sandwiching the
nematic material between two glass
plates. Without an applied voltage, the
molecules remain twisted. Light entering
the upper polarizing plate becomes ori-
ented in one direetion and passes through
the twisted LC material, which rotates
the palarization by 90°. The light’s orien-
tation now matches that of the rear polar-
izing plate and passes thraugh, yielding a
bright display.

With a voltage applied, the LC mole-
cules line up in the same direction perpen-
dicular to the polarized light. This blocks
the light, yielding a dark display. To im-
plement a graphic or alphanumeric dis-
play in its simplest form, an array of row-

glass and an array of column-data elec-
trodes is formed on a second piece. Volt-
age applied to these causes the liquid
crystal to act as a shutter, either trans-
mitting or blocking light.

The earliest TN liquid-crystal displays
suffered from poor contrast and narrow
viewing angle, and they degraded at ele-
vated temperatures. Continued improve-
ments in recent years have overcome
most of these problems. A furiher ad-
vance was the development of the su-
pertwist (STN) display: with the addition
of another LC polarizer plate, it yields im-
proved cantrast and viewing angle. But
such displays had a characteristic blue
tinge that users didn’t like. To overcome
this, the double supertwist (DSTN) LCD
was developed. In the DSTN approach,
an extra color-compensating LC glass
substrate is added, resulting in an almost
pure black and white display with double
the contrast of the STN and a better view-
ing angle. Most black and white LCD pan-
els today use the DSTN technology.

One way to improve the quality of
DSTN black and white displays is to in-
crease the twist angle of LC molecules.

age curve, resulting in a sharper transi-
tion threshold from off to on. When rapid-
ly multiplexed, the result is a high-con-
trast, wide-viewing-angle display. Most
STN displays have an angle of 180° or
more. Recently, LCDs with twists of 270°,
such as the Hypertwist from Tektronix
Inc. of Beaverton, Ore., have been intro-
duced for even higher contrast and great-
er viewing angle.

But DSTN produces greater light-trans-
mission losses than the STN process, so it
needs an intense backlighting source—a
requirement that results in increased pow-
er consumption, thickness, and weight. Re-
cently, Japan’s Hitachi Ltd. and Toshiba
Corp. introduced DSTN displays that re-
place the extra layer of LCD glass with a
thin polymer film. Both companies claim
substantial reductions in weight, thickness,
and power consumption.

Because of the limitations of the STN
and DSTN approaches, LCD developers
are today embracing active-matrix tech-
nology-to get the response time and reso-
| lution required of a high-quality color dis-
| play. Here, a nonlinear element such as a
| diode or transistor is placed in series with

select electrodes is formed on one piece of | This creates a steeper distortion vs. volt- | each LC element, with a resultant in-
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Fcrease in switching speed. Combining the
liquid crystal, the TFT array, and a color
filter produces a creditable full-color ar-
ray. But while large displays up to 14-in.
have been produced in the laboratory, the
commercial technology is currently limit-
ed to a 5 or 6-in. diagonal screen.

In a typical TFT layout, amorphous sili-
con is the thin-film material used for the
active devices. Some developers are ex-
perimenting with polysilicon, which
boasts a higher mobility than amorphous
silicon, thereby making it possible to inte-
grate driver circuits right on the display
substrate. But fabrication requires a
high-temperature process and ion implan-
tation, which is slow and costly. Also,
storage capacitors are needed at each
pixel to retain the charge during an entire
frame. So despite its low mobility, amor-
phous silicon seems to be the technology
of choice in the active-matrix arena, main-
ly because it can be deposited over large
areas at low temperatures.

Among the companies exploring active-
matrix technology is Ovonic Imaging
Systems, which has developed an ap-
proach using thin-film diodes as switches
instead of transistors. The diodes are ver-
tical mesa types measuring 14 by 14 pm,
and the company holds that this scheme
offers a higher yield than is possible with
TFTs. This is because you avoid crossing
the addressing lines on any one sub-
strate, Robbins says.

“When you build a matrix with TFTs,”
he explains, ‘‘you have insulated cross-
overs at every pixel on one of the pieces
of glass that make up the display. Since
the insulation is a thin film, the possibility
of a pinhole or a short-through is a very
real one.” But with diodes, he says, “you
can have the horizontal conductors on one

layer of glass and the vertical on the oth-
er, so you avoid insulated crossovers.”
Redundancy produces another yield ad-
vantage, according to Ovonic, since this
approach makes it easy to overcome pixel
defects due to diode shorts. Since diodes
are two-terminal devices, introducing one
or more of them in series prevents short-
ed pixels. The extra diodes work auto-
matically, add no processing steps, and
take up very little additional area.
COLOR IN THE COCKPIT. With this tech-
nology, Ovonic has produced prototypes
of a 6-by-8-in. black and white computer
display. It has 640 by 480 pixels, a con-
trast ratio of higher than 20: 1, and a
viewing angle wider than 140°. The com-
pany has also entered a $4.5 million code-
velopment program with Allied Signal
Inc. of Morristown, N. J., to develop high-
resolution full-color cockpit displays of up
to 8 by 8 in. for military and civilian air-
craft and spacecraft. Also, it has devel-
oped for Korea’s Samsung Electron De-
vices Co. Ltd. prototypes of a full-color 3-
in. flat panel destined for hand-held TVs.
Hitachi is one of the leaders in bringing
to market larger color LCD panels that can
compete with CRTs in many applications.
The company is utilizing both supertwist
and TFT technology. Color TV sets with Hi-
tachi’s 5in.-diagonal TFT panels are selling
briskly in Japan, although they are not yet
available in the U. S. Designed for portable
TVs, the panels are made with a triad pixel
construction, and they boast 480-by-240-
pixel resolution. Only 4.2 mm thick, each
unit weighs 190 grams and consumes 1 W.
The company is now offering samples in
the U. S. of two versions of a 6.3-in. TFT
panel, one color and one monochrome,
aimed at monitor and video data-terminal
applications. The color version is the larg-

THE ANATOMY OF A TFT DISPLAY
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In active-matrix technology, TFTs or diodes are incorporated into the display
modude to drive the picture elements. In effect, an active matrix is a very large IC.

est color TFT LCD panel in production, Hi-
tachi says. It offers a contrast ratio of
40:1, response time of 40 ms, and power
consumption of 5 W, with fluorescent-lamp
backlighting. Though it has no gray scale,
the panel yields eight colors thanks to an
eight-color transmissive color mode ar-
ranged as three horizontal stripes. Its reso-
lution is thus 640 by (200 X 3); the viewing
angle is 45°.

But Hitachi is not ignoring supertwist-
ed-nematic LCD technology. At the Soci-
ety for Information Displays meeting
this month in Baltimore, Hitachi re-
searchers will describe an 11-in. eight-col-
or LCD and a 10.8-in. monochrome display
implemented in this process. Intended as
CRT replacements, the 11-in. unit has 640-
by-480-pixel resolution and the 10.8-in.
display 1,024 by 768. Hitachi America’s
Electron Tube Division in Schaumburg,
I1l., is marketing the panels in the U. S.

Among the highest-resolution color TFT
displays fabricated so far is the one GE has
developed for military and avionics applica-
tions. A joint effort by the company’s Sche-
nectady R&D center and its Aircraft Elec-
tronics Division in Utica, N. Y., has pro-
duced a 6.25-by-6.25-in. panel with a color
display that can resolve 512 by 512 pixels.
Its 1,024 by 1,024 elements are set out in a
quad color arrangement (two greens, one
red, and one blue per pixel), with 16 levels
of gray scale.

Implemented with an amorphous sili-
con TFT matrix, the GE twisted-nematic
display has more than a million transis-
tors and a color-filter array with a thin
layer of liquid crystal sandwiched in be-
tween. The TFT matrix arrays are fabri-
cated on glass substrates using conven-
tional thin-film processes. The TFTs are
formed by depositing amorphous silicon
with a plasma-enhanced chemical vapor-
deposition process. Titanium gate elec-
trodes, molybdenum source and drain
electrodes, and indium-tin-oxide output
electrodes are deposited by sputtering.
Photolithography is accomplished with a
stepper, and the films are etched with ei-
ther wet or dry processes.

The color filter is formed on a gelatin
layer. A negative photoresist is used to
mask the gelatin layer and expose select-
ed areas to the dyes. This process is re-
peated three times for the three colors.
Before assembly, the TFT circuits are
tested and the locations of all line defects
and point defects are determined and re-
paired using a pulsed laser system. The
yield is “quite good, considering our vol-
ume is low,” says project manager Cre-
delle. “We have the capability of produc-
ing several thousand displays a year—it’s
not a high-volume facility.” Other
sources estimate the GE yield at 55%.

Something of a landmark in large-size
full-color TFT arrays appeared at the
1988 International Display Research Con-
ference held in San Jose, Calif., when Ja- |

J
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0LID STATE RELAY

Now a cheap off-the-shelf
SSR that puts you in control. It lets
you control the cost
and the system’s function in
military applications.

Here’s what you get.

e Short Circuit Protection

« Status Indication

» Current Overload Protection

« Optical Isolation

» TTL & CMOS Compatible Control

* Built to meet the requirements
of MIL-R-28750.

 Cost Effective ACTUAL SIZE PART # CD21CDW

ANl power FET relays may drive
Ioaqg connected to either
BiasVoltage Vais) 38 60 Voc SeeNote gl b
Bias Current {igias) 15.0 mA Vaias = 9Voc sink modes)
Control Voltage (V,y) 0 18.0 Voc
Control Current (I,y) 250 WA Vin = 5V VsTaTyS RsTaTUS
Turn-Off Voltage Vi jorr) 32 Vo STATUS OUTPUT
Turn-OnVoltage Vi on 03 Voe
Continuous Load Curre)n! 12 A —55°Cto +25°C 3.8-6 VDG H [O-AI-J-‘O—‘a/
\Loap 0.7 A +86°C VBiAS 1 4 L-=-=3
Qutput Trip Current (lyge} 2.4(Typ.) A +25°C, 100ms =
On-Resistance (Ron) 0.65 Ohms :
Turn-On Time {Ton) 1.5 ms RELAY CASE —>,
Turn-Off Time (Torr) 0.25 ms Y
Status Voltage (Vgrarus) 1 18 T Voe |
Status Current {Igyarus) 2 | mA | Vgar = 0.3Vpe H [O-Abﬂb—o
| See Note 2 CONTROL - bewwd RETURN

1
Notes: 1. Series resistor is required for bias voltages above 6Vpe. RS = (Vgiag = 6 Vpe)/15 mA
2. Apull up resistor is required for the status output, Rgrarus = (Vstarus = 0.3Vlstatus

3. Output will drive loads connected to either terminal {sink or source). *TELEDYNE SOLID STATE

4. Status circuit is a built-in test feature checking the input circuitry of the relay. Status output is low {on) .,
when the input is on. A Division of Teledyne Relays

Circle 39

*For immediate application assistance call 1-800-284-7007.

Teledyne Solid State, 12525 Daphne Avenue, Hawthorne, California 90250.



pan’s Sharp Corp. demonstrated a 14-in.
unit. The 642-by-480-pixel panel is imple-
mented with a triangular pixel arrange-
ment, and each pixel is divided into four
subpixels. Each of the resulting 1,232,640
subpixels consists of a TFT and a trans-
parent electrode placed at a point of inter-
section of separated gate and source bus
lines. This scheme sidesteps any bending
of the bus lines; also, a defect in any of
the subpixels is unnoticeable in moving
scenes. The panel exhibits a contrast ratio
of greater than 100 : 1 at the optimum
viewing angle. Sharp hasn’t announced
any plans for full production, but indus-
try observers see this as a precursor of a
commercial model in the next year or two.
STICKING POINT. In producing high-quali-
ty, large-area LCD panels, the main tech-
nological sticking point is the ability to
deposit on glass defect-free arrays of
TFTs or diodes and to obtain accurate
registration of such arrays with the ac-
companying LC cell structure. Most LCD
producers use photolithographic tech-
niques employing modified steppers,
originally developed for the IC industry,
to transfer circuit patterns from a master
photomask to the LCD substrate. But
these wafer steppers are limited in their
area of coverage and too slow for effi-
cient high-volume production of large
panels. MRS Technology Inc. of Chelms-
ford, Mass., last year introduced the Mod-
el 4500 PanelPrinter especially designed
for manufacturing active-matrix LCDs.
It can go a long way toward boosting
throughput and yield.

The $1.2 million system can pattern
pieces of glass measuring up to 18-in. at a
rate of up to 35 panels per hour, against
about 10 panels/h for glass of 12 in. maxi-
mum using a modified IC wafer stepper.
The 4500 also allows the gang printing of
several small displays on one large piece
of glass. The unit’s two-camera format
offers sharp focus over large areas for
the photo process, while the system con-
trols the movement of the glass
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To overcome the blue tinge characteristic of supertwist LCDs (A ), the double-
supertwist scheme (B) adds an extra LC glass substrate.

electronic “slide,” in which the LC is the
storage medium controlled by a host com-
puter. Images are written on the slide by
means of a scanning infrared laser beam
produced by two semiconductor laser di-
odes and projected by an optical system. A
major application is engineering-design re-
views, which can be extremely slow if ham-
pered by the need to wait for a mechanical
plotter to produce revised drawings. With
SoftPlot, changes can be made instanta-
neously.

The same principles are being applied to
the SeriFLASH projection direct-imager
system being marketed by Du Pont. Used
in conjunction with Du Pont’s SeriCAM
work station, the system aceepts manufac-

turing data, writes it on the LC cell, and
projects it directly onto resist-coated sub-
strates. “What this does is bring the advan-
tages of projection lithography to pe-board
fabrication,” says Fred Kahn, vice presi-
dent of physical technology at Greyhawk.
Elsewhere, Tektronix is developing
products using the LC as a color shutter to
produce three-dimensional color displays
aimed at instrumentation, avionics, and
medical monitors, along with the work-sta-
tion and computer-aided design market. An
LC shutter is an electrically activated opti-
cal bandpass filter that selects between the
transmission of two colors. When the LC
cell is “off,” it rotates the polarization of
light passing through it 90°. When electri-

substrate with high accuracy.
Though most of the work on
LCDs is aimed at TVs and com-

LAYING OUT A TFT ARRAY

cally stimulated to “on,” polariza-
tion of the incident light is left
unaltered. This characteristic can
be used to alternately select or

puter displays, LCs are finding
their way into other products,
too. For example, Greyhawk Sys-
tems Inc. of Milpitas, Calif., is ex-
ploiting the storage capabilities
of a smectic type of LC cell in a
full-color paperless plotter. It's
also working on a projection sys-
tem for printed-circuit-board
manufacture with Du Pont Co.
of Wilmington, Del.

The paperless plotter, Soft-
Plot, displays a full-color 22-by-
34-in. (40-in. diagonal) image with
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reject one of two colors, and is
the basis of a field-sequential dis-
play system using a mono-
chrome CRT.

Tektronix has applied this
principle to a system that pro-
duces stereo viewing—color
graphics in 3-d. The Tektronix
stereoscopic viewing system
creates the impression of depth
by first displaying the right-eye
view and then the left-eye view,
which the viewer sees thanks to
a liquid-crystal modulator and

16 gray levels, 4,096 colors, and
2,200-by-3,400-pixel resolution.
Its contrast ratio is 16:1. At its
heart is a single storage-type

Amorphous stlicon is the thin-film material most often used
in TFT layouts; it can be easily deposited over large areas.

matching viewing glasses. The
main markets are in molecular
modeling, surveillance, carto-
graphy, and the like. O
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If you're in the market for a
panel meter, look no further

than to the meter leader—
Simpson.

Simpson offers you the largest
selection of panel meters,
meter relays and controllers
in the industry. So you don't
have to waste time trying to
pound a square peg into a
round hole.

Chances are, Simpson has
already designed a meter
that’ll suit you just fine.

There are more than 2,000

stock sizes, ranges and styles

to choose from. Plus, each and
every meter is designed
to give you many years of
reliable and dependable
service.

That's because when
you buy a Simpson panel
meter, you're buying a
meter that’s been built
to withstand the rugged
abuse that goes along
with today’s “real world”
applications.

Try a Simpson panel
meter. You'll discover the
others don’t come close
to measuring up.

Circle 5

SIMPSON ELECTRIC COMPANY
853 Dundee Avenue
Elgin, illinois 60120-3090

3121697-2260 * FAX 3121697-2272
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ASICs have become an integral part
of today’ automotive products.

Improving performance.
Increasing reliability;

Enhancing driver safety and conveni-
ence in ways unimaginable just a few
years ago.

In this very demanding industry; on
the most unforgiving proving
grounds, NCR has earned an enviable
reputation for first-pass success, re-
sponsive service and high quality;

‘Today, we have a solid track record of
successful ASIC programs with major
U.S. automotive corporations
spanning initial design to high
volume production— including “Just
In Time” delivery and dock-to-stock
QA programs.

And NCR design tools are becoming
the choice of fast-track ASIC desig-
ners. With NCR Design Synthesis;"
Design Advisor™ expert system and
DesignSim'™ A&D, designers can
spend more time creating, less time
bogged-down in minute details.

o kick the tires on our automotive,
commercial and military ASIC
libraries, call today: 1-800-334-5454.

NCR Microelectronics, 1700 South
Patterson Blvd., Dayton, Ohio 45479.

Creating value

Smart FET Driver

Uses on-board analog functions to add
smart FET driving capability with
open/short failure detection and includes
on-chip voltage doubler.

Design Turn: 18 weeks. \\

Fluid Level Sensor

Mixed signal device interfaces with
dashboard display, includes precision
on-board analog to eliminate false
readings from sloshing fluids.
Design Turn: 16 weeks.

N

Distributorless Ignition Chip

Part of integrated engine development
program that helps improve engine
performance up to 40%. Integrates key
analog and digital functions into a
single, compact, high-reliability CMOS
device.

Design Turn: 26 weeks,




Stvle & Silicon.

Electronic Instrument Cluster
Mixed signal system-on-a-chip
replaces fraditional 2-te-3 chip discrete Light Controller Chip
implementations. Includes a 68HCOS Single chip selution includes all the
microprocessor core, plus memory, digital, analog and memory functions to
analog functions and digital glue logic. controt headlights, parking and fog
Design Turn: 26 weeks. lights. Provides exit delay timer and
allows manual control of exterior lights
from driver door.
Design Tarn: 14 weeks.

Keyvless Entry

Chip contains EEPROM supercell that
provides direct write capability for
flexible sceurity code generation. “fen
vears data retention and 10000 read,
write eveles for harsh automotive environ-
ment. Can be configured for dual or
single supply programuming.

Design Turn: 14 weeks.

1989 NCR Corporation. Design Advisar. Design Svnthesis and DesignSim A&D are trademarks of NCR Corporation.
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Object-orien

he software industry needs a mir-
acle—something that can deliver
on the promise and the dream of
quick and easy software develop-
ment. And some designers think
they’ve found it in object-oriented
programming, the technology
that has become the computer industry’s new
buzzword. This approach, they say, goes a long
way toward realizing the superhuman task that
software developers must fulfill: making their
products easy to use, modular, robust, extensible,
portable, reusable, and free of bugs. With object-
oriented programming, proponents say, even end
users will be able to program without realizing
that’s what they’re doing.

In fact, object-oriented technology is making its
way into areas beyond programming. It’s being
used in three new computer systems that were de-
signed from scratch as object-oriented schemes—
the Next Computer System, the BiiN machine, and
the IBM Corp. Application System/400. Object-ori-
ented technology is also being applied to operating
systems, programming languages, data-base man-
agement systems, user interfaces, and application-
building environments.

Good examples of real products exist in all
these categories. For instance, both the BiiN and
IBM computers have proprietary object-oriented
operating systems, while Carnegie-Mellon Uni-
versity in Pittsburgh has developed a Unix-com-
patible open operating system, Mach, that Next
Inc. uses for its machine. And Microsoft Corp. of
Redmond, Wash., is planning significant object-
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oriented extensions to 0S/2. Moreover, a minor
flood of products is hitting the market in pro-
gramming languages (there are about a dozen
that are object-oriented or possess some object-
model capabilities), data bases (there are at least
five specifically object-oriented data-base man-
agement systems on the market), and graphical
user interfaces (some are object-based, and all the
interfaces that manipulate program and data ser-
vices through icons at least give the appearance
of dealing with objects). And more than a half doz-
en products offer object-oriented application-de-
velopment environments.

Despite this flurry of activity, and regardless of
the fact that object-oriented programming has
been a big research area for the past 10 years, this
technology is still poorly understood. Users and
even system developers are not clear about what
object-oriented tools and technology are available,
how good they are, and how they can be used.

The meaning of object-oriented programming
involves an entirely new way of thinking about
procedures, data, and the relationships among
them. The definition is based on not one, but sev-
eral, key concepts. “There are a couple or so re-
quirements for object-orientation; there is a very
exact definition,” says Dave Liddle, chairman of
Metaphor Computer Systems Inc., the Mountain
View, Calif., maker of the Metaphor Data Inter-
pretation System. This extremely easy-to-use ob-
ject-oriented system analyzes and interprets data
from multiple sources.

One requirement is the concept of packaging
data and procedures together in a single, autono-
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For the end user, object-oriented programming
results in an easy-to-use interface laced with win-
dows, icons, and pull-down menus. From top, the
Next interface (the Shakespeare icon calls up
the complete works), Hewlett-Packard’s New-
Wave, and Metaphor’s Data Interpretation Sys-
tem. Programming in these environments is a
matter of simply manipulating objects.

mous structure, often referred to as an object. This
concept is called encapsulation. “A system that em-
bodies the concept of data structures and methods
being stored together has an object model,” says
Liddle. Another important concept is reusability.
Because objects are self-contained, they can serve
as standard software modules to be used over and
over in a variety of programs.

Finally, “to be truly object-oriented, a system

must also embrace the notion of classes and inher-
itance,” says Liddle. Objects are placed in an in-
heritance hierarchy and new objects can be creat-
ed simply by defining how they differ from their
parents. New objects inherit the characteristics
(data structure and procedures) of all preceding
objects in the hierarchy.
A STRETCH. In some systems, multiple inheritance
allows subclasses to inherit characteristics from
more than one branch of the hierarchy. Object
generation becomes simpler and simpler as the hi-
erarchy grows. This concept is often called exten-
sibility. One of the big advantages of object orien-
tation is that the more subclasses that exist, the
more code can be reused. A disadvantage is that
as subclasses are added, programs get bigger and
lots of memory is required.

These ideas spring from “three independent
and separate evolutions of object-oriented tech-
nology,” says Daniel Wood, manager of software-
product planning at BiiN in Hillsboro, Ore. First,
he says, is the graphics world, with its windowing
and iconic interfaces, such as those used in Apple
Computer Inc.’s Macintosh and in such software
as X Windows and Microsoft Windows. Second is
conventional programming, where in the face of
the inadequacies of structured programming de-
signers have hit upon an object-oriented concept,
defining subunit building blocks for creating com-
plex systems. In Ada, for example, the definition
of objects is not all that different from the object
definition in the graphics-object world.

Third is the world of computer-system architec-
ture exemplified by BiiN, Next, and the IBM AS/
400. Object-oriented technology offers a new way to
think about computing—a human-centered way. Its
critical theme is based on the observation that the
things (objects) that we wish to model in computing
change much less rapidly than the ways we wish to
use them. Object-oriented technology offers a way
to describe the content and behavior of application
entities (objects) in an efficient, controlled, and man-
ageable way. Once objects are defined, they can be
freely used without worrying that their behavior
will change as the behavior of other objects
changes. For example, a change in the detailed be-
havior of an account will not cause changes in the
definition of a ledger.

Objects can be constructed that are different
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ing the differences—the structure of a
debit transaction differs very little from
that of a credit transaction, for instance.
Objects of any degree of complexity are
easily defined by composing them out of
existing objects in this way.

The architecture of the Next Computer
System, introduced last year, “is almost
completely object oriented, from the per-
spective of the operating system on up,”
says Bob Fraike, Next's system software
product manager. “We chose the Mach
operating system because it provides an
object-oriented approach to a Unix ker-
nel,” he says. “The Next system provides
a path of least resistance for porting Unix
applications,” since third-party Unix ap-
plications can be quickly ported to it. And
they will all have the same user interface.
“This is the future of Unix,” he says.

Using the object-oriented programming
language Objective C from the Stepstone
Corp. in Sandy Hook, Conn., Next built the
NextStep development and user-interface
environment. The Palo Alto, Calif., compa-
ny used the features of Mach and Objective
C to develop kits, such as an application kit
and a music kit, which along with a simple-
to-use interface builder let developers cre-
ate very interesting, consistent applications
quickly. For example, one programmer,
Greg Cockeroft at Frame Technology
Corp., was able to port that San Jose, Calif.,
firm’s popular FrameMaker application to
the Next system in just two weeks.

Next also supports other object-oriented
programming languages, such as Allegro
Common Lisp from Franz Inc. and Absoft’s
object-oriented Fortran. Language develop-
ers want to see the same thing done with
Pascal and other languages, Fraike says.
When developers use the Next interface
builder, all applications built with it over
time will have a consistent look and feel.
Users will be able to instantly learn new
programs.

At $9,995, the Next machine will be
available, starting this month, from a new
Advanced Systems division of Business-
land. Since its introduction last October,
the machine has been sold (at a discount)
to the higher-education market only. Bu-
sinessland will position it as a high-end
business work station.

At BiiN, a joint venture of Intel Corp. of
Santa Clara, Calif., and Siemens AG of
Munich, another complete object-oriented
computer architecture has been devel-
oped, with object orientation built in from
the chip level to the applications. The sys-
tem evolved out of earlier work on an ob-
ject-oriented microprocessor develop-
ment, called the 80432, at Intel. Its main
design goal is to completely support mis-
sion-critical computing applications—
those that are crucial to the day-to-day op-
eration of a business. “Systems today
must be as dynamie, flexible, and agile as
Lthe organizations that use them, and

from existing objects by simply specify- '

|
|
1

A document represented as an object may contain any number of autonomous subunits;
users can change any one of them with no fear of disordering the overall file.

therefore must provide enhanced flexibili-
ty, maintainability, security, and avail-
ability,” says Joseph J. Kroger, BiiN’s
president and chief executive officer.

The BiiN engineers designed and built a
complete integrated system of hardware
and operating software with the sole goal
of serving application programs. The de-
sign of these systems focuses on the ser-
vices required. It becomes very complex,
especially when the security, reliability, and
availability of these services are para-
mount, as in mission-eritical systems. Such
a system must deal effortlessly and reli-
ably with internal and external objects.

In the case of BiiN, anything that enters
the system is treated as an object. There
are no exceptions. An object definition ac-
commodates everything the computer can
handle, such as a user’s file, internal oper-
ating-system tables, and operating-system
functions, such as device drivers. Data and

bject-oriented
technology offers a new
way to think about
computing: a human-
centered way. It’s
a means of describing
behavior efficiently

REPRESENTING A REAL-WORLD DOCUMENT
—
DOCUMENT |
(e ) (TEXT ) DATE 3
N
STRING STRING ] DATE, nmsw
TOC (" VERSIONS )
TOC ENTRY ) DOCUMENT )
TOC ENTRY DOCUMENT
TOC ENTRY DOCUMENT
( BIBUOGRAPHY | [ AUTHOR )
DOCUMENT ) NAME ADDRESS | [ PHONE NUMBER
STRING STRING INTEGER
DOCUMENT

the routines to operate on them are just one
type of object in this system. The funda-
mental service objects in the BiiN system
are secure and can be trusted.

The third computer system exhibiting
object-oriented features is IBM’s new
midrange AS/400, introduced last June.
The AS/400 architecture has built-in fea-
tures supporting data-base, security,
graphies, and image functions. It also in-
corporates communications support and a
number of programming tools.

For these computer systems to work,
their designers needed a brand-new object-
oriented operating system. One of the bene-
fits of such an OS is the simplification of
programming. For example, programmers
writing for IBM’s proprietary solution, 0S/
400, can avoid the tedious tasks normally
required, such as defining the location of
files on disks or the allocation of program
sizes, by simply defining objects. Once a
data structure is defined as an object, no
further definition is required. For example,
if a user changes a Zip code or extends the
size of one to include four extra digits, the
system-object manager makes those same
changes on all other programs accessing
that data object.

BiiN’s solution, also proprietary, is
BiiN/0S, which has built-in support for
Posix and other industry standards for
Unix, though it is nothing like Unix inside.
Instead, BiiN/OS consists of more than
200 thoroughly tested packages written
in Ada. Because each package is defined,
like everything in the BiiN system, as a
conventional object, the OS can easily be
extended by creating new objects. If the
extension does not work right, it cannot ,
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Free from Clearpoint:
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about memory
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The Expanded 80-Page

Designer's Guide to
Add-in Memory
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fo Addl“ M e,

The New 30-Minute

Applications Video

in text and video

Memory Tales,
An Inside Look at Memory

Memory Tales is the tirst video ever
produced that explains objectivelv the
important isues of memory design

Request vour free copy and discaver how
some of the most demanding customers
across the USA evaluate and sclect memory.
Witness ¢irst-hand the vital applications of
memory products at an FAA Flight Center, a
supercomputer center, a lumber mill and at
other facilities with memory-intensive
applications.

Get the inside look, fram design through
finished praduct, and learn the crucial rela-
tionship of computer-aided design, compati-
bility, testing and custemer suppost. Meet
the company thart's pushed add-in memory to
the highest quality and service staindards
you'll agrec, there's more to memory than its
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The following are registered rrademarks of the roted companies:
Apolls, Doamin/Apollo Computer Corporation: Macintosh/
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Free Copies Today!
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The Designer's Guide to
Add-In Memory

The Third Edition of the Designer's Guilde is
still "perfect for someone who underscands
the basics but needs essential information to
make decisions.”* An authoritative reference
on a broad range of memory issues, this
objective text covers purely technical issues
as well as management-oriented concerns.

The expanded 80-page third edition
includes important new information on
Memory issues:

® the confrontation berween NuBus, Micro
Channel and EISA m why the 386
machines excel m the risks of RISC' m the
impact of parallel processing » the nexe
generation of memory technology, FRAMs

m the latest about VME and Mulribns 11

Ger thorough updates on major new systems,
considered from the memory perspective:

m the VAX 6200 m the Compay Deskpro

386 & the Macintosh 11x » the Apollo
DN 4000 = the Sun 4/110 and 386i

*Christopher Kreager, Systems Specialist,
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affect the existing stable objects in the
operating system and the integrity of the
computer system is maintained. “This ca-
pability provides an easy and safe path to
future functions; conventional systems
cannot do this,” says BiiN’s Dan Wood.

The one nonproprietary 0S that’s ob-
Jject-oriented is Mach. Its kernel can be
easily extended by adding kernel objects
that run in user space. “Mach furnishes a
basic kernel onto which a number of dif-
ferent operating-system environments
can be layered,” says Richard F. Rashid,
Mach’s chief researcher and associate
professor of computer science at Carne-
gie-Mellon. Traditional Unix kernels,
which all run in system space, are getting
too big and unwieldy and are too hard to
modify safely. With Mach, the basic sys-
tem kernel is small. System vendors can
add whatever kernel objects they want to
create their specific systems. For exam-
ple, from the base of kernel objects, the
Next system developers looked outward
to create an object-oriented development
and application environment,

Other features in Mach include the abil-
ity to execute multiple activities or
threads within a single program. Mach in-
tegrates communications with the virtual
memory management, a facility for pro-
grams to exchange large amounts of data
at very low cost. It also lets user pro-
grams create and manage memory ob-
Jects, which can be mapped into the ad-
dress space of user-level programs and
managed by these programs, allowing ef-
ficient implementation of system services
such as transaction processing.

The next object-oriented operating sys-
tem to surface might well be 0S/2. Micro-
soft, the developer of operating systems
for IBM’s personal computers and com-
patibles, has revealed extensive plans for
objected-oriented features to be added to
future versions. Support for object-orient-
ed programming is planned for the 0S it-
self in the form of an application-object
protocol and a system-object manager.
Also, Microsoft will provide a storage-

mechanism object by building an object-
oriented file system on top of the 0S/2
file system. This will support compound
objects, remote objects, and hot links be-
tween objects. An external control lan-
guage for objects will also be added. The
new 0S/2 will support object-oriented
programming languages, development
tools, and user interfaces.

NEW TONGUES. Along with operating sys-
tems, programming languages that sup-
port the object model are emerging as im-
portant tools in this new field. Conven-
tional languages can be used to produce
object-oriented environments and write
object-oriented programs, as Hewlett-
Packard Co. proves with its NewWave en-
vironment. But the object-oriented lan-
guages make the job easier.

The earliest object-oriented program-
ming was accomplished primarily by us-
ing a once-obscure language, Smalltalk.
Now the pendulum is swinging toward
languages that are object-oriented exten-
sions to better-known languages, such as
C and Basic. Two languages that provide
strong support for objects are out-
growths of C; these are C++ and Objec-
tive C. Programs written with them can
be compiled with a C compiler.

Microsoft will offer C++ for 0S/2 and
will also develop an object-oriented ver-
sion of Basic it calls visual Basic. Next is
offering, as well as using, Stepstone’s Ob-
jective C. Smalltalk, C++, and Objective
C are also available for a number of other
computers and work stations. C++ was
developed at AT&T Bell Labs. Versions
are offered by several vendors, including
the Oasys division of Green Hills Soft-
ware Inc. of Waltham, Mass., and Oregon
Software Inc. of Beaverton.

A number of data-base management
systems based on object-oriented technol-
ogy are now on the market. They include
Gemstone from Servio Logic Develop-
ment, Vbase from Ontologic, Object Store
from Object Design, G-base from Gra-
phael, and Hoops, an object-oriented
graphics data base from Ithaca Software.

Another approach to object program-
ming is HP’s NewWave, a PC-based appli-
cation environment that offers a way to
get the advantages of object-oriented pro-
gramming using conventional program-
ming and existing applications. The Palo
Alto company is “applying the technology
and concepts of object-oriented program-
ming at the application level only,” says
Beatrice Lamb, the manager in charge of
the Object Management Facility within
NewWave. The objects in NewWave are a
manifestation of an application binding to
data, Lamb says. The NewWave develop-
ment kit is currently available for indus-
try-standard MS-DOS PCs with 286 and
386 processors. The end-user version will
be ready this summer.

The graphical user interface for the MS-
DOS version is supplied by the Microsoft
Windows program, to which HP has added
an object-management facility and task
automation. NewWave objects can be many
different types, including spreadsheets,
data bases, text, graphics, voice, and
scanned images. The object-management
facility (OMF) keeps track of the data need-
ed for each object and the application that
knows how to manipulate it. NewWave also
maintains persistent links between objects
and everywhere they are used, so that an
update to an object is automatic through-
out the system.

One of the big advantages of NewWave
is that the applications used with it are writ-
ten using conventional methods. The OMF
provides an object-based file system on top
of the MS-DOS file system to manage the
data and applications relationships—it be-
comes the file system, and the standard file
system is hidden from the user.

Another major benefit of an object sys-
tem like NewWave is the ease with which
a user can combine information of differ-
ent types to create compound objects con-
taining, for example, text, graphics,
scanned images, and voice. The OMF
manages the links among the composite
objects so that all the components are
keptintact. c

DEVELOPING AN OBJECT-ORIENTED LANGUAGE

STEPSTONE
DEVELOPMENT TOOLS
75 CUSTOM
SOFTWARE-ICs
CREATE CUSTOM Y ) IMPLEMENT CUSTOMER
DISICH ) Csortwareies ) B [V wrucaion = st j
STEPSTONE S Eges .
ICPAKS ~—————-==ZII27 REUSABLE CUSTOMER

T ey ::::::::'_-_—_‘:::::::‘::::::::C) SOFTWARE-IC SETS
T e

the modular-software equivalents of plug-in application-specific integrated circuits.

§

To enhance its Objective Clanguage, which is used in the Next machine, Stepstone Corp. uses what it calls ICpaks, predefined objects that are
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NEW

LMS SERIES:

The new LMS Series of remotely pro-
grammable power supplies provide
modular solutions for wide range volt-
age applications from 0-120VDC.
Equipment for test applications require
wide range outputs to increase ver-
satility and allow for changing test re-
quirements. Deliverable test equipment,
designed for use with a specific system
can now have increased flexibility to re-
duce the cost of subsequent systems. In-
house test equipment using the LMS
Series can now be designed for a wide
range of applications, to allow versatility
and increased utilization of capital
equipment expenditures.

The Lambda LMS Series is ideal for all
types of test equipment. With 25 wide
range output models to choose from,
output voltages up to 120VDC, up to
800W, can be selected. As most of these
units are half the size of industry equiv-
alents, the test rack can be significantly

PROGRAMMABLE WIDE RANGE ZERO-UP
POWER FOR CONSTANT VOLTAGE AND
CONSTANT CURRENT TEST APPLICATIONS

reduced while maintaining and increas-
ing operational features within the sys-
tem. Built-in user adjustable overvoltage
protection, constant voltage/constant
current operation, and a universally ac-
cepted user selectable 1107220 input
make these units ideal for test applica-
tions worldwide. Standard output con-
trol mechanisms can be achieved by:
manual control via multiturn poten-
tiometer; remotely programmed by an
analog signal in either the voltage or
current mode; or, for more sophisti-
cated ATE applications, IEEE-488
control.

The LMS Series is compatible with
Lambda’s IEEE-488 ATE Series Power Sys-
tems. To reduce cost, these modular
power supplies exclude output metering.
If voltage and current meters are re-
quired, Lambda’s new LLS Series will meet
the exact need.

FEATURES:

« Power density of 2W/in3 for zero-up
wide range models.

« Efficiencies to 77.5%.

+ Constant voltage/constant current
operation.

+ Overvoltage/overtemperature
indicators.

+ Compatible with Lambda'’s ATE Series
Programmable Power Systems.

* Universal operation at 110/220 VAC.

» Worldwide safety agency approvals.

*» 3750VAC input to output isolation.

+ Remote on/off (TTL), remote sense
and remote program capabilities
(current and voltage).

* Input surge protection per [EEE-587
for branch circuits and outlets (Class C).

» Standardly operates in parallel and
series with like units.

MAX CURRENT AT o PRICE
OPERATING TEMPERATURE OF DIMENSIONS QTY
40°C 50°C 60°C 71°C (inches) 1 10 MODEL
350 2.90 175 - &2 x 3% x 8 $ 263 $ 250 LMS-3008
° 500 4.30 320 B 452 x 3% x 9 390 370 LMS-4008
é 10.00 7.90 6.30 - 83 % 3%he x 10 462 440 LMS-5008
2 20.00 20.00 16.50 135 84 x 36 x 11 620 590 LMS-6008
100.00 90.00 78.00 57.0 8 % 8 x 117 1176 1120 LMS-9008
160 130 0.80 - 493 % 3% x 8 263 250 LMS-3018 |
§ 240 2.10 1,50 - 852 % 3%he x 9 390 370 LMS-4018
> 450 3.50 2.80 - 85 % 3%he x 10 462 440 LMS-5018
= 9.00 9.00 8.20 6.6 852 % 3%he x 11 620 590 LMS-6018
< 4500 40.00 33.00 25.0 85 x 8 x 117k 176 1120 LMS-9018
070 0.60 0.35 - 43 x 3% x 8 263 250 LMS-3040
§ 100 1.00 0.85 - 4% x 3'%he x 9 390 370 LMS-4040
> 2.00 1.60 1.30 = 4952 x 36 x 10 462 440 LMS-5040
i 400 4.00 3.80 31 4952 x 336 x 1 620 590 LMS-6040
20 00 18.00 15.00 10 4 x 8 x 117 1176 1120 LMS-9040
050 0.42 0.25 - 4% x 336 x 8 263 250 LMS-3060
§ 070 0.70 0.60 - 4% x 3'%e x 9 390 370 LMS-4060
s 140 1.10 0.90 - 4% x 3'%e x 10 462 440 LMS-5060
§ 280 2.80 2.60 21 4% x 336 x 11 620 590 LMS-6060
14 00 12.00 10.00 80 4% x 8 x 1174 1176 1120 LMS-9060
il 0.25 0.21 0.13 E 4552 x 336 x 8 263 250 LMS-3120
§ 0.36 0.36 0.30 - 452 x 3'%6 x 9 390 370 LMS-3120
0.70 0.55 0.45 e 4% x 336 x 10 462 440 LMS-5120
.g. 140 140 130 10 4% x 3%e x 11 620 590 LMS-6120
e 7.00 6.00 5.00 40 4% x 8 x 1174 176 1120 LMS-9120




LMS SERIES

Specifications

DC OUTPUT
Voltage range shown in table.

REGULATED VOLTAGE
CONSTANT
regulation, line . ... .. 0.05% for line variations from 85 to

132VAC or 170 to 265VAC. 0.01% + 1mV
for LMS-3000.

regulation, load .. ... 0.05% for load variations from 0 to full
load. 0.01% + 1mV on LMS-3000 Series.

remote programming

resistance ........ customer adjustable from 200€2/V to

100002/V. (200€2/V on LMS-3008 through
LMS-3060. 400€2/V on LMS-3120.)

remote programming

voltage .......... volt per volt or 0-5 volt signal for zero to full
voltage out, customer selectable.
ripple and noise . . . .. 1mV RMS, 5mV pk-pk on all LMS-3000
models.
5mV RMS, 35mV pk-pk on 8V and 18V
models.
10mV RMS, 75mV pk-pk on 40V and 60V
models.
20mV RMS, 150mV pk-pk on 120V models.
temperature
coefficient ....... 0.03%/°C. (0.01%/°C on LMS-3000 Series.)
CONSTANT CURRENT
(Current regulated line and load) Automatic Crossover.
currentrange ... .... 5% to full load current. (1% for LMS-3000)
regulation, line ... ... 0.3% of lo (max) for line variations from 85

to 132VAC or 170 to 265VAC. 2.5mA or
0.1% (whichever is greater) on LMS-3000
models. 2.5mA or 0.3% (whichever is
greater) on LMS-4000 models.

regulation, load .. ... 0.3% of lo (max) for load variations from
short circuit to rated DC voltage. 2.5mA or
0.1% (whichever is greater) on LMS-3000
models. 2.5mA or 0.3% (whichever is
greater) on LMS-4000 models.

current ripple ....... 1% lo{max) RMS.
remote programming
current .. ........ 0-5 Volt signal for zero to 1o (max).
AC INPUT
line ............... 85 to 132VAC or 170 to 265VAC, user
selectable.
power ............. LMS-3000 Series: 62 watts max.

LMS-4000 Series: 79 watts max.
LMS-5000 Series: 135 watts max.
LMS-6000 Series: 245 watts max.
LMS-9000 Series: 1100 watts max.
RMS current .. ...... LMS-3000 Series: 1.2A RMS max.
LMS-4000 Series: 1.35A RMS max.
LMS-5000 Series: 2.7A RMS max.
LMS-6000 Series: 4.2A RMS max.
LMS-9000 Series: 17.5A RMS max.

EFFICIENCY
Model Minimum Efficiency at Max P,

LMS-3000 45%
LMS-4008, 4018 55%
LMS-4040, 4060, 4120, 5008, 5018 60%
LMS-5040, 5060, 5120, 6008, 6018 65%
LMS-6040, 6060, 6120 70%
LMS-9008 72.5%
LMS-9018, 9040 75%
LMS-9060, 9120 77.5%

OPERATING TEMPERATURE RANGE

Continuous duty from 0°C to + 71°C with appropriate deratings
from 40°C to 71°C (0°C to 0 + 60°C for LMS-3000, 4000 and
5000).

STORAGE TEMPERATURE RANGE
—55°C to +85°C.

OVERLOAD PROTECTION

THERMAL

Internal temperature sensing circuit protects unit from excessive
ambient temperature on the LMS-3000, 4000 and 5000 Series.
The LMS-6000 and LMS-9000 Series are protected from
inadequate air velocity by an internal airflow sensing circuit. When
shutdown occurs, a rear panel LED indicator will turn on. AC
power must be momentarily removed from the unit after thermal
shutdown in order to restore operation.

ELECTRICAL

External overload protection — adjustable, automatic electronic
current-limiting circuit limits output current to preset value.
Current-limiting setability to 100% of rated current via front panel
adjust. In addition an internal peak inverter current limit circuit
protects the power supply during load transients.

OVERVOLTAGE PROTECTION

Built-in, adjustable overvoltage protection is standard on all sets.
When pre-set voltage is exceeded, the overvoltage protector
removes the inverter drive. AC power must be momentarily
removed from unit after overvoltage shutdown in order to restore
operation. Trip point is set by screwdriver adjust.

Overvoltage Protection Adjustable Ranges

Model Vov(Min) Vov(Max)
LMS-3008, 4008, 5008, 6008, 9008 4v nMv
LMS-3018, 4018, 5018, 6018, 9018 4v 24V
LMS-3040, 4040, 5040, 6040, 9040 8v 50V
LMS-3060, 4060, 5060, 6060, 9060 8v 70V
LMS-3120, 4120, 5120, 6120, 9120 20V 130V

IN-RUSH CURRENT LIMITING

Limits in-rush current at turn-on to 20A on LMS-6000 and
LMS-9000 Series, 90A on LMS-3000 Series, 20A on LMS-4000 and
5000 when connected for 110VAC input and 40A when con-
nected for 220VAC input.

COOLING

The LMS-3000, 4000 and 5000 are convection cooled. The
LMS-6000 and LMS-9000 are fan cooled. Leave adequate clear-
ance for air intakes and exhausts.

CONTROLS

DC OUTPUT CONTROLS

Simple screwdriver adjustment over the entire voltage range.

EMI

All units will meet FCC 20780 Class A and VDE 0871 Class A.
INPUT AND OUTPUT CONNECTIONS

Input connections via an IEC power line connector. DC output con-
nectors via heavy duty, PC board mounted barrier strips (threaded
bus bars on LMS-9008 and LMS-9018 units). (AC mating connec-
tor available, consult factory.)

LED STATUS INDICATOR

Overvoltage or overtemperature indicator on rear panel.

REMOTE SENSING

Provision is made for remote sensing to eliminate effect of power
output lead resistance on DC regulation.

REMOTE ON/OFF

A TTL low or short enables the unit. A TTL high or open circuit
turns the unit off.

PHYSICAL DATA

Weight

Package Lbs. Lbs. Size
_Model Net Ship Inches
LMS-3000 6 7 4%/ x 336 x 8
LMS-4000 45 55 4% x 36 x 9
LMS-5000 7 8 4952 x 3'3he x 10
LMS-6000 7.25 8 4952 x 33 x 11
LMS-9000 14.5 19 4%/ x 8 x 1178

ACCESSORIES
MATE, Functional Talk-Listen and GPIB compatible. Line cords
available.

GUARANTEED FOR 3 YEARS

3 year guarantee includes labor as well as parts. Guarantee applies
to operation at full published specifications at end of 3 years.

QA /csATUV

Under evaluation for safety agency approvals.



o el

TO ORDER CALL YOUR LOCAL LAMBDA SALES ENGINEER.
Open 8:00 AM to 7:30 PM (East Coast Time).
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To contact the direct-factory Lambda Sales Engineer responsible for your account and located in your area, or to contact

Customer Service for price, delivery or placing purchase orders, call as follows:
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LAMBDA ELECTRONICS
515 BROAD HOLLOW ROAD
MELVILLE, NY 11747
TWX: 510-224-6484
L—149 5/89 FAX: 516-293-0519

Lambda Electronics
4125 Cousens St.,

Quebec H4S 1V6

1-800-361-2578
FAX: 514-337-1235

In Metropolitan Montreal

France, Orsay
Lambda Electronique

Japan, Tokyo
NEMIC-Lambda K K.
Tel: 03-447-4411

England,

High Wycombe, Bucks
Lambda Electronics

Tel. 36386/7/8

Germany, Achern
Lambda Electronics GmbH
Tel. 07841/5031

Israel, Tel Aviv
ISLAMBDA ELECTRONICS, |
Tel: (03) 493941-2
Singapore
NEMIC-Lambda(S) PTE LTD
Tel: 251-7211

Korea, Seoul
Veeco-Korea K.K.
Tel: 02-556-1171/2
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Y s



esktop-to-desktop con-
nectivity isn’t just a pipe
dream anymore. Partner-
ships and acquisitions
among local-area and
wide-area networking
companies are putting
real muscle behind the
long-heard call for stan-
dards-based, multivendor
networking. Simply put, companies small-
er than Digital Equipment Corp. and IBM
Corp. just can’t go it alone in the wide,
wide world of global connectivity. “We all
have the same strategic plan: to offer
complete networking solutions for our
customers,” says Pradman Kaul, presi-
dent of Hughes Network Systems in Ger-
mantown, Md., one of the world’s premier
WAN companies.

A number of firms, including Hughes,
are teaming up to fill gaps in their corpo-
rate offerings. Each deal is unique, but
most share three themes. First, TCP/
IP—the Transmission Control Protocol/
Internet Protocol—is the de facto intero-
perability standard. Anybody without
TCP/IP capability across the board had
better get it. Second, network manage-
ment is the Achilles heel of connectivity.
Building in a coberent, powerful, and effi-
cient set of network-management func-
tions requires top-to-bottom cooperation
between LAN and WAN vendors. Third,
global networks need global sales and
service support.

UNITED
WE CONNECT

BY JACK SHANDLE

A rash of new
partnerships in
LANs and WANSs
is raising
hopes that true

standards-based
multivendor
networking
may be on
the way. The big
winner is the
customer

B

_Fidaro— |

in a recent announcement, Hughes re-
vealed plans to acquire Sytek Inc. of
Mountain View, Calif., a leader in large
broadband LAN installations. The acqui-
sition follows on the heels of Hewlett-
Packard Co.’s teaming with LAN-vendor
3Com Corp. of Santa Clara, Calif., in a
sales and marketing partnership. HP
runs one of the largest in-house WANs
and is aggressively marketing its WAN
expertise and products.

Not to be outdone by rival 3Com, the
Provo, Utanh-based Novell Inc. on March
23 announced a merger with Excelan Inc.,
a LAN protocol specialist based in San
Jose, Calif. Earlier in the year, Excelan
forged a marketing partnership with
mainframe-to-mainframe networking
wizard Network Systems Corp. of Minne-
apolis, which itself has just unveiled an-
other marketing agreement, this one with
Wellfleet, a WAN vendor based in Bed-
ford, Mass.

Althougt networking companies are uni-

versally committed to supporting stan-
dards, the partnership trend makes it clear
that true standards-based, multivendor
connectivity is still in the future. Increas-
ingly, corporate customers have migrated
to private WANS to connect their LANS,
says Mike Sprayberry, director of integrat-
ed network solutions for CAP Internation-
al, the Norwell, Mass., analysts. But LANs
“grew out of the backplane of personal
computers and work stations,” he says,
while WANs were conceived as data
bridges between mainframes. This makes
interconnecting LANS over a WAN tough.
“In one instance, we found a company
that had 13 different network-manage-
ment systems to deal with when it started
to internetwork its LANs,” says Bill Way,
Network Systems’ product-line manager.
The solution being sold by the bevy of
new partnerships is essentially one-stop
shopping at a multivendor store, with ser-
vice contracts and guarantees that every-
thing will play together. “In these strate-
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gic partnerships, they exchange informa-
tion about proprietary protocols and pro-
prietary network-management schemes,”
says Sprayberry. ‘“The partnerships
wouldn’t be needed if Open Systems In-
terconnect were here today.”

A key element in the agreements is get-

ting TCP/IP capability across every possi-
ble computer-to-computer interface. Net-
work Systems’ LAN II product line, which
rebrands Excelan and Wellfleet products,
is essentially a TCP/IP-oriented offering,
says Way. It melds Network Systems’ Hy-
perchannel bus, connecting mainframes
and supercomputers, with Excelan’s TCP/
IP interfaces to Apple Computer Inc.’s
Macintosh, IBM’s Personal System/2, and
other work stations. Wellfleet adds WAN
router products. In return, Wellfleet and
Excelan gain access to Network Systems’
Fortune 100 customers, otherwise untouch-
able because of their size.
DISTRIBUTED COMPUTING. TCP/IP is also
important in the HP-3Com deal, in which
HP gets a 5% stake in 3Com. “The strate-
gy is to provide distributed computing so-
lutions to customers as soon as possible,”
says Ormond Rankin, HP’s product mar-
keting manager for PC networks. The
Palo Alto, Calif., company can move into
the low end at a much faster rate through
the partnership, he says. Ultimately, com-
puters running DOS, 0S/2, or Unix will
network transparently using 3Com and
HP computers and software.

The two partners will back Microsoft
Corp.’s LAN Manager software as a net-
work-management standard. This is no
surprise—LAN Manager was jointly de-
veloped by 3Com and the Redmond,
Wash., software giant for PCs, and HP is
codeveloping a LAN Manager/X product
with Microsoft for Unix and Xenix. The
extensions of LAN Manager are just as
important. HP will use 3Com’s 3+Open
for OS/2 systems as the basis for its LAN
Manager 3+O0pen 0S/2 offering. To tie
everything together, HP and 3Com are
codeveloping a common TCP/IP protocol.
They are also codeveloping the next ver-
sion of HP’s OpenView architecture
based on TCP/IP and OSI network-man-
agement standards.

TCP/IP played a role, too, in Hughes’s
decision to acquire Sytek. Multiple proto-
col support is one of Sytek’s strengths,
says Phil Edholm, director of marketing.
Besides TCP/IP, this includes DECnet,
IBM’s SN A, and, ultimately, OSI.

For Sytek, which will become Hughes's
LAN Systems Division after the merger,
network management will be a key sell-
ing point to clients. Sytek’s network-man-
agement software offers advanced net-
work-configuration capabilities, access
control, and high-level performance man-
agement, Edholm says. Although the
new division will put the TCP/IP-based
Simple Network Management Protocol
on all its products—and support OSI's

WELLFLEH'

HP

T NETWORK
SYSTEMS

‘ NOVELL

EXCELAN

Recent alliances among the companies shown here revolve around the same aims: acquiring
TCP/IP capability, a network-management scheme, and worldwide customer service.

Common Management Interface Protocol
when it becomes available—Edholm says
the value added to standard protocols is
proprietary, and that makes-the differ-
ence in performance.

“If we control the entire [data] path,”
Edholm says, “we can build in the net-
work-management tools along the way.”
Standards without added value limit per-
formance, he says. “You can knit togeth-

Network management is
the Achilles heel of
desktop-to-desktop nets;
building it requires
multivendor cooperation

er various network-management systems
under OSI, but you still can’t move all the
information you need up and down the
network, because the systems don’t col-
lect the same information.”

Network management is indeed criti-
cal—and almost impossible to achieve, says
analyst Sprayberry. “If you sat down and
put the number of network-management
systems used in nodal processors [in
WANS] on one axis and the number of sys-
tems on LANSs on the other axis, you would
have a very large matrix,” he says. “For
one nodal processor to work with all the
LANs would take an enormous overhead in
computing power.”

Global service and support—the third
factor in the recent spate of partner-
ships—is a simple acknowledgment that
global systems don’t run themselves. For
the smaller companies, such as Excelan
and Wellfleet, a deal can open new distri-
bution channels. “It’s a matter of buying

behavior,” says Bill Siefert, Wellfleet's
vice president for advanced engineering.
“Large customers restrict the number of
vendors with which they do business by
insisting on strict service and support,
and that's a group of customers a little
startup can’t approach alone.”

OPENING DOORS. But Network Systems
“has been around as long as local net-
working has existed as a term,” Siefert
says. “And since they operate at the very
high end they have many customers in
the Fortune 100 category, and that opens
many doors for us.”

HP, too, is legendary for its service oper-
ations, and that’s a plus for 3Com. The HP-
3Com agreement stipulates that HP will
provide worldwide support for 3Com work-
group products. Specifically, HP customers
will be able to obtain service for their HP
and 3Com computer and network systems
under one contract.

Global service was not a high-profile is-
sue in the Hughes-Sytek merger because
Sytek operates at the high end of the
LAN spectrum. Many of its customers
fall in the same Fortune 100 group that
demands on-site service. Hughes also has
extensive service capabilities, but not on
customer premises. Instead, it maintains
a large and growing network of very
small aperture terminal satellites along
with a large terrestrial packet-switching
network. ‘“That combination makes
Hughes the largest WAN vendor in the
world,” says Edholm.

In the world of LANs and WANS, the
merger and partnership beat is on. Prior
to the most recent groupings, Tandem
Computers Inc. of Cupertino, Calif., ac-
quired networking specialist Ungermann-
Bass Inc. of Santa Clara, and Bridge
Communications Inc. of Mountain View
had merged into 3Com. “You'll see more
consolidation over the next three or four
years,” says Hughes's Kaul. ‘“Customers
want one-stop shopping.” O
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HERE’S AN
EASY WAY

TEST ASICs

VLSI Technology’s new tool
cuts the time and effort needed
to get 95% fault coverage
on any cell-based ASIC design

METHODOLOGY
SELECTION

N
e

HOW TEST ASSISTANT WORKS

TEST ASSISTANT
INTEGRATES TECHNIQUES
INTO A SINGLE TEST
STRATEGY
NEW CIRCUITRY: in
TO SCHEMATIC EDITOR =~———

FAULT GRADING
PFS IN SIMULATOR;
MACH 1000 ACCEPTANCE

b

MULTIPLEXED COMPILED
S . ‘ okl ' ISOLATION . L VECTORS '

COMPLETE STIMULUS
VECTOR SET

VECTORS NOT ACCEPTABLE

VLSI VECTOR
TEST-PROGRAM CREATION

l ACCEPTABLE VECTORS

SOURCE: VLSl TECHNOLOGY

VLSI Technology's Test Assistant evaluates an ASIC design block by block, automatically
producing the circuits needed to connect the blocks to the chip’s I/0 pads.
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esting is the bane of appli-
cation-specific integrated-
circuit design, and as chip
complexity rises test-pro-
gram development is ac-
counting for as much as
30% of the total ASIC de-
sign time. The reason: the
relationship among gate
count, input/output pins,
and the number of test
vectors needed to achieve 95% or higher
fault coverage, says G. Dan Hutcheson,
president of VLSI Research Inc., the San
Jose, Calif., market-research firm.

“As gate count goes up, the number of
170 pins go up by the square root of the
number of gates,” Hutcheson says. “The
number of test vectors to achieve near
100% fault coverage is equal to 2 raised to
the nth power, where n is the number of
inputs.”

To the rescue comes VLSI Technology
Inc. with the Test Assistant. This new
tool, which the San Jose semiconductor
maker uses in its own foundry, neatly
trims the time needed to achieve 95%
fault coverage or higher on any cell-
based ASIC design of any degree of com-
plexity, the company says.

Test Assistant automatically inserts

the additional circuits needed to increase
the fault coverage to 95'¢ or more with lit-
tle effort on the part of the designer, says
Jeff Lewis, product manager for simula-
tion and test at VLSI Technology. And it
does it in just a day or less, he says. The
tool runs on Apollo Computer Inc. work
stations and costs $35,000. It will be gen-
erally available in July.
HOW IT WORKS. The Test Assistant per-
forms four tasks. Automatically or in
concert with the designer, it develops pro-
grams to test each block that goes into a
larger ASIC design. With no designer in-
put, the tool produces the circuits that
must be added to each block to isolate
them from one another and to connect
them to the ASIC’s 1/0 pads. It also cre-
ates the control circuit that switches each
block in turn to the 170 pads for testing.
Finally, when the designer tells it to, Test
Assistant compiles and installs built-in
self-test circuits to evaluate individual
blocks, especially memory and other com-
piled cells.

“Isolating blocks and testing each indi-
vidually is one easy way of getting
around the two-to-the-nth increase in test
vectors,” says Hutcheson. The complex-
ity of the individual block is lower than
that of the ASIC as a whole. And since the
number of [/0 pins is proportionately
less, fewer test vectors are required. In
addition, partitioning takes the least
amount of silicon real estate, according to
Hutcheson.

Blocks in a large ASIC design come in

By ]onab MclLeod
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three different forms. There are large
blocks, such as the microprocessor cores
found in a foundry’s ASIC library; com-
piled cells, such as random-access and
read-only memories, and programmable
logic arrays; and semicustom blocks con-
taining logic the designer has created
with standard cells.

For the large microprocessor-type li-
brary cells, VLSI Technology provides a
comprehensive set of test vectors for 95%
fault coverage. The silicon compiler that
produces a ROM, RAM, or PLA produces
all the test vectors needed to provide this
same level of fault coverage for those
blocks. Lewis says that if a designer
builds an ASIC with just these two types
of big blocks, Test Assistant’s wiring and
testing procedure will be fully automatic
and fault coverage of 95% or higher will
be assured. However, for a semicustom
block made up of standard cells, the de-
signer does have to perform some test-
program development.

To use the tool, the designer first gives
the Test Assistant the netlist of the ASIC
for which a test program is to be devel-
oped. From a block-level representation
of the design, he selects the first block to
be isolated, and the tool shows how it will
route the block’s 1/0 pins to the ASIC.

In the isolation phase, the tool installs

multiplexers at the block’s 1/0 pins to
switch them out of the normal signal-flow
path and route them to the ASIC's 170
pads. A rule that the tool adheres to is not
to insert more than one level of multiplex-
er between the block’s 1/0 pin and its in-
ternal circuit. This ensures that the test
circuits do not affect the timing in the
ASIC's critical paths.
INTERACTION. At any point in the tool's
operation, the designer can interact with
Test Assistant to change the implementa-
tion manually. For example, the operator
can direct the tool not to multiplex certain
ASIC1/0 pads that lie in a critical path. If
this restriction means there will not be
enough 170 pads to access the 1/0 pins of
internal blocks, Test Assistant can
change any pad specified as output-only
into a bidirectional pad to attain the addi-
tional number required.

If the designer accepts the tool’s pro-
posed isolation and signal routing, Test
Assistant automatically changes the net-
list to incorporate the test circuits.

Thereafter the process is repeated with
all the other blocks. Besides isolating and
wiring, the tool also creates the control
circuit needed to configure the ASIC in
test mode and to switch each individual
block to the 170 pads for testing. It adds
this circuit into free space on the ASIC
and routes the test-signal wiring between
the control unit and each block.

To activate the test circuit, the design-
er can specify a vector that, when applied
to the ASIC’s 1/0 pads, switches the test
circuit on. Using a vector eliminates the
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In testing a hypothetical “megochip,” the tool can add a built-in self-test (BIST) block upon
the designer's command; to do so, the user simply fills out a three-line menu.

need to use an 1/0 pad to switch the test
circuit on and off. With the test circuit
turned on, each block can be individually
switched. At the 170 pads, a component
test system can send stimulus into and
measure responses from the block.

To create test programs for a semicus-
tom block, the designer typically pro-
duces test vectors using simulation vec-
tors developed in the design phase along
with vectors written later to increase
fault coverage. He also performs a fault
simulation to determine if the desired
fault coverage has been achieved. Once
the test program is developed, Test Assis-
tant isolates and reroutes the semicustom
block’s 1/0 pins to the ASIC in the same
way it handled the other blocks.

One important function of Test Assis-
tant is its built-in self-test (BIST) capabili-
ty. The designer can direct the tool to add
a linear feedback shift register to the in-
put and output of a compiled block. At the
input, the circuit serves as an autono-
mous pseudo-random pattern generator,
while at the output, it acts as a signature
analyzer. This is particularly attractive
for highly regular compiled RAM and
ROM blocks.

“Built-in self-test puts a tester on the
chip,” Hutcheson says. “It facilitates the
device tester’s job during production,
thus cutting test time.” It also facilitates
field service, he says, “since the service
technician has instruments on-chip to
help diagnose a field failure.”

In the compiled RAM or ROM block, the
compiler can add the signal generator
and signature analyzer so that the result-

ing BIST produces a 1-bit pass or fail indi-
cation to one of the ASIC’s output pins.
Alternatively, the designer can route the
block’s output pins to the ASIC's 1/0 pins
for analysis by the device tester.

Self-test can also be used on a semicus-
tom block. Here, the designer adds the
signal generator and then simulates the
operation of the circuit with the pattern
generator installed to determine if all the
nodes in the design are being tested and
if the pattern actually catches each possi-
ble fault node.

Because the generator produces the
same sequence of random patterns each
time it runs, using the linear feedback
shift register, the designer can create a
circuit that performs an X-NOR logic op-
eration on the responses received from
the block. The result is a signature that
indicates the block is good or bad. The en-
tire signature can be sent to the ASIC 170
pads for verification.

In the future, the Test Assistant will be
able to add level-sensitive scan design to
blocks within a chip as an alternative to
isolation, VLSI Technology says. Instead
of bringing signals to the ASIC 1/0 pads,
it will serially shift test vectors to hidden
nodes within the ASIC, stimulate the
hard-to-access circuit behind the hidden
node, and serially shift the results back to
the ASIC1/0 pads.

With this powerful tool to drastically
cut the time needed to write an exhaus-
tive test program, designers can get back
to spending most of their time designing
chips rather than worrying about how to
test them. O
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Don’t Go Out On A Limb

With Your Investment.

Call Hamilton Avnet Computer
For AT&T

Power Protection

Systems

A midwestern life insurance agency invested a
substantial amount of money automating their
business. However, as a result of electrical storms,
the agency experienced frequent computer down-
time, which halted customer service and ultimately
cost the company time and money. Looking for a
way to insure against contaminated power, the
agency called Hamilton/Avnet Computer

Considering theagency's needs, Hamilton/Avnet
Computer recommended AT & T’s Power Protection
Systems to supply reliable back-up power foall of
the agency’s workstations, including their AT&T,
Digital, Hewlett-Packard and Wyse systems. Come
rain or shine, the uninterruptible power systems
immediately detect and correct ac utility blackouts,
sags, surges and frequency shifts.

Hamilton/Avnet Computer supplied the agency
with the new, desktop 500 VA UPS to back up the
stand-alone workstation. To back up their network,
the 1 KVA UPS was installed to furnish regulated
and filtered 120 volt, single-phase, ac power. And,
if the agency’s needs expand, Hamilton/Avnet
Computer can equip them with AT&T's 3,50r 10
KVA on-line units, which utilize ferro-resonant,
parallel-processing architecture.

Thanks to Hamilton/Avnet Computer, the
agency can now weather any storm. At Hamilton/
Avnet Computer, we look at business from a
unique perspective — ygur point of view. For the
Hamilton/Avnet Computer sales office nearest
you, call toll free 1-800-426-7999

Over a Decade Delivering C

ide Services and
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o John Masterman, it

seems only natural that

the state of California

emerge as a proving
ground for legislative efforts to curtail
the use of ozone-destroying chlorofluo-
rocarbons. “California continues to be
the birthplace of [environmental]
laws,” observes Masterman,

TROUBLE IS BREWING
OVER CFCs IN CALIFORNIA

law that could be a disaster,” he says.
Masterman’s committee is now
working to avert that disaster. It has
already had an impact on getting some
proposed environmental bills apart
from the CFC arena changed before
they became state law. One of these
would have banned any use of arsine

chairman of the American 7F
Electronics Association’s Cal-
ifornia Environmental-Occu-
pational Hazards (EOH) Leg-
islative Committee.

Any laws enacted by Cali-
fornia concerning CFC use
are likely to have a tremen-
dous impact on the U. S. elec-
tronics industry, which uses
CFCs in the manufacture of a
wide range of products [Elec-
tronics, April 1989, p. 92].
The California state senate is
pondering a proposal to rein
in CFC use even more severe-
ly than has been called for by
international guidelines. The
proposal pretty well reflects
the regulatory mood in the |- .
Golden State and perhaps of- :
fers electronics manufactur-
ers everywhere a picture of the diffi-
culties and bureaucratic confusion that
the future holds for them.

The action in California also illus-
trates the problems that a trade orga-
nization like the AEA faces when it
gets a late start in its lobbying efforts.
Masterman concedes that the AEA is
getting into the environmental hazards
game on the state level relatively late.
Although the AEA tracks environmen-
tal affairs from its Washington head-
quarters, the scene in California is a
hyperactive arena in which the big or-
ganization has not played a part for
nearly five years.

The AEA is alarmed by the Califor-
nia CFC initiative. If the measure
passes in its present form, California’s
Air Resources Board essentially would
gain the power to manage every appli-
cation for which CFCs could be used. It
could determine whether substitutes
exist and then mandate their use. The
degree of control and the opportunity
for error appall Masterman. “It’s a bad

id technical data to legislators on a con-
tinuous basis. Masterman, who is direc-
tor of health, safety, and environmen-
tal affairs for Intel Corp. in Folsom,
Calif., notes that the AEA’s move into
the EOH game from an inactive status
requires diplomacy and a deliberate
pace, due to the emotionally charged
nature of the subject.

The AEA legislative committee, with
some 20 companies currently taking
part, meets monthly at different loca-
tions throughout the state. Plans are
afoot to raise funds for a full-time lob-
byist in the state capital at Sacramento
to monitor legislative doings.

Masterman’s committee is likely to

have a wider role in the CFC

77 battle than individual AEA
member companies in Cali-
fornia. Since they lack any
other central clearinghouse
or sounding board for their
environmental interests,
companies by themselves are
hard put to deal with escalat-
ing regulatory and reporting
requirements from all levels
of government.

Their greatest headache
lies in the staggering number
of requirements—many of
them overlapping—to be met
and the range of official bod-
ies overseeing them. A com-
pany typically has to deal
with about 10 entities, from
the federal Environmental
Protection Agency through

and phosphine gases—both widely em-
ployed in electronics manufacturing—
within 25 miles of any residence. In its
original form, the proposal “would
have wiped out the electronics indus-

try,” Masterman asserts. Partly
through the AEA’s efforts, the propos-
al was changed to bar only the manu-
facture of arsine and phosphine gases,
not their use.

In Masterman’s view, the proposed
Toxic Gas Model Ordinance for Santa
Clara County (Silicon Valley) is a model
for how environmental legislation
should be approached. The proposal,
the product of three major groups that
sat down and hammered out an ap-
proach acceptable to all, offers a meth-
od of assessing the hazard of every
toxic gas and providing safeguards for
each of them.

Meanwhile, the AEA last November
launched a big effort to get what it
deems both a balanced outlook and sol-

by Larry Waller

state and regional regulatory
groups, right on down to local fire and
safety departments and sewer and wa-
ter districts.

Companies say their chief need is
getting up-to-date information about
new requirements and how to handle
them. “There is no magic wand to
bring you into easy compliance with
these ever-shifting regulations,” says
Edwin K. Isely, manager of the Los
Angeles office of A. T. Kearney Inc.,
management consultants with an ex-
tensive environmental consulting prac-
tice. Instead, companies have to seek
these answers for themselves.

Isely and Masterman both advise ex-
ecutives in California to get involved
with state and local organizations that
are up to speed on environmental is-
sues, particularly the California Manu-
facturing Association and chambers of
commerce. “Stay in touch with your lo-
cal organizations,” says Masterman.
“You can’t monitor [the issues] by
yourself. It’s a noble goal, but no one
can afford it.” O
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month technology lead over competitors
proved to be more like two years.

Hutcheson, who is president of San
Jose, Calif.-based VLSI Research, points
out another edge exploited by Teradyne
in Japan. Both of its main competitors,
Ando and market leader Advantest, are
allied with a giant vertically integrated
chip combine—Ando with NEC Corp. and
Advantest with Fujitsu Ltd. So other Jap-
anese chip makers can diplomatically
avoid offending either by picking Tera-
dyne, and justify the decision on the basis
of its technology lead. Hitachi, Mitsubi-
shi—and even NEC—are customers.

But Teradyne is not resting on its lau-
rels. It's rounding out the J937 into a se-
ries that offers software compatibility
from the low-cost 30-MHz version
through the new 100-MHz unit now being
shipped for the first time. Multiple orders
are being received for both, says division
vice president and manager Ed Rogas.
And a decision is imminent on whether to
develop yet another generation of testers
that can handle the ever-increasing densi-
ty and speed of next-generation DRAMs.

For all the inroads made into Japan,
Teradyne still trails Advantest as a mem-
ory-tester supplier there, notes Rogas.
He hopes to improve market position
even more, to match that in the U. S and
Europe, where “we clearly are the lead-
ers.” -Larry Waller

DISTRIBUTION

HOW SAI IS BECOMING A
NATIONAL REGIONAL

MELVILLE, N. Y.
elemarketing is not the first sales tool
to flash to mind when thinking of elec-
tronics distributors, where the top 10
thoroughbreds run with gaudier colors.

selectively choosing which regions it
stakes out. The people managing these
regional operations will do so with a high
degree of autonomy.
Telemarketing—which is known in the

But Semispecialists of
America Inc. is using
telemarketing to break
out of the pack and will
continue to make calls
as it installs a new cor-
porate strategy.

From 40th place in
gross sales for 1981, the privately owned
Melville distributor finished 12th in 1988
with $160 million in sales. In volume, that
still leaves it way behind market leader
Hamilton-Avnet Electronics’ near $1 bil-
lion. Semispecialists wants to narrow that
gap by fostering its success as a regional
distributor into a national presence.

The 15-year-old company is positioning
itself as a “national [firm] with a differ-
ence,” says Jeff Curlander, vice president
for corporate operations. The aim is to
cover North America while keeping a re-
gional focus, which means the company is

The aim is to cover
North America yet retain
a regional focus

distribution community
as ‘“‘purchasing ser-
vice”’—will remain a
key sales tactic in the
company’s  growth
plans. “That’s how we
started the business,”
says Curlander, “and
we're the best in the world at it.”
Telemarketing simply means calling
customers, finding out what they need,
and buying it for them. This lets the dis-
tributor sell products—both components
and systems—for which it does not have
a franchise, and it also gives the custom-
er the benefits of one-stop shopping. Se-
mispecialists’ telemarketing effort will be
centralized in Melville as a means of
keeping overhead at a minimum.
Management, on the other hand, is be-
ing decentralized. Vice presidents in
charge of a region will live there and run

ccess Electronics Markets from lowa
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American markets. America’s best-educated work force.
Two world-class research universities. A high quality of life
with a low cost of living. Leadership in fiber optic networks.
Financial packaging and computerized site selection
database available. Private, responsive, discreet professional
development services.

Iowa Area Development Group

2700 Westown Parkway

Des Moines, 1A 50265

Office: 515/223-4817 Fax: 515/223-5719

Visit us at the Midwest Electronics Expo, Booth 3714.
T10WA AREA
DEVELOPHMENT
GROUP

Your First Call to owa

122 Circle 214 Electronics/May 1989



\'Iv't

Oun AUTO-SLIDES
stand out acrowd.

Industry’s First
Sealed, SMD Slide Switch

o Auto-insertable and surface
mount compatible

* 2, 4 or 6 pole versions with top
or side actuation

» Sealed immersion cleanable
versions available

« High reliability bifurcated gold
or silver contacts

AUGAT/ALCOSWITCH offers a
full product line including... Keylocks Slides Pushwheel

For your free catalog, product samples, applications help, ora
quotation, call or write AUGAT/ALCOSWITCH, 1551 Osgood Street
No. Andover, MA 01845 USA, AUGAT LIMITED - ENGLAND (011) 4490676655
Tel: (508) 685-4371, TLX: 275423, FAX: (508) 686-9545 SIS0 A (G#1) 33149656059
AUGAT GMBH - WEST GERMANY (011) 49896129090
AUGAT AB - SWEDEN (011) 468960270

® AUGAT SRL - ITALY (011) 3939654100

HLC“S"I I CH AUGAT ISRAEL (011) 9723492173

AUGAT ELECTRONICS INC. - CANADA (1) 4166771500

- AUGAT RTY LTD. - AUSTRALIA (011) 6129050533
Qualiity and Innovation AUGAT KK - JAPAN (011) 810550897911

Circle 3

AUGAT INTERNATIONAL SALES OFFICES




the ship, even to the point of deciding
which franchised lines they will carry. A
franchise for the Dallas branch may not
be aggressively marketed in the Boston
area. “Every region will have a different
product mix,” says Curlander. “I don’t
think anybody else has approached the
market that way. We don’t want compet-
ing lines in any one region.”

The concept of being a national distrib-
utor with a regional focus grew largely
out of the company’s ‘‘share-of-mind”

concept, which Curlander explains as the
attention a distributor’s salesperson can
give to any one product line he or she rep-
resents. In short, a sales force does best
when it knows the products it represents,
and a salesperson with a manageable
portfolio can give each product line great-
er attention, or share of mind. “National
distributors have lost focus and commit-
ment to mature product lines such as
TTL,” says Curlander. “Their salespeople
have too many masters to serve—too

S
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many vendors and too small a mind share
for any one of them—yet they’re always
adding more lines.”

Not everyone concurs with the compa-
ny’s strategy of selectivity on vendors.
While agreeing that “a salesperson can’t
do 75 or 100 accounts justice,” Steve
McGill, vice president for national sales
at Scheweber/Lex Inc. in nearby West-
bury, N. Y., believes that a broad product
line is still necessary for success in the
distribution business.

The real issue, he says, is in user-ready
services. “‘Customers want services like
kitting, packaged solutions, and value-
added engineering. It helps to be a broad-
line distributor, because those services
require a broad base of suppliers.” For
example, McGill says, “about 90% of the
parts you put in a kit must come from
franchises for you to have any hope of be-
ing able to ship on time.”

As the industry grapples with the pros
and cons of regional versus national dis-
tribution, it remains clear that customers
perceive these two groups as having
strikingly different strengths and weak-
nesses. One customer survey gives na-
tionals high marks in pricing, where 55%
see them as having an advantage over re-
gionals. Nationals also scored high in
availability of obsolete parts, where 57%
give them the nod, and depth of inven-
tory, where 60% see them as substantial-
ly better than their regional confreres.
SERVICE ADVANTAGE. The regionals clob-
ber the nationals, however, in service.
On-time delivery is rated by 79% of the re-
spondents as a reason to use a regional
distributor. “Understanding purchasing
needs” impresses 77% of them as an ad-
vantage of using a regional. “Regional
distributors have been profitable for one
reason,” says Curlander. “Their salespeo-
ple have better focus and less overlap of
product lines.”

Currently, Semispecialists has eight
branch locations and two regional sup-
port centers, all added in 1988; it will ex-
pand to 17 branches over the next couple
of years. Those 17 were chosen from a
generally recognized total of 30 major
metropolitan markets, says Curlander.
Although they represent just a little more
than half the markets, the 17 make up
88% of the total distribution resale mar-
ket in dollars. Left out of the plan are less
important cities such as Pittsburgh,
Cleveland, and Detroit.

The company’s two major warehouses
are in the Melville headquarters and in
Sunnyvale, Calif. Readily available over-
night delivery service plus efficient trans-
portation between major metropolitan
centers, says Curlander, make on-site
warehousing expensive. Branches with
minimal warehousing are in Altamonte,
Fla.; Atlanta; Dallas; Irvine, Calif.; Rut-
land, Vt.; Toronto; Wallingford, Conn.;
and Wilmington, Mass.  -Jack Shandle
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PEOPLE TO WATCH

AT&T’S KOELTL SAVORS THE CHALLENGE
OF TAKING ON MERCHANT CHIP GIANTS

His strategy is based on partnerships with customers, alliances with rivals

BERKELEY HEIGHTS, N. J.
As a young engineer fresh
out of New York’s Manhat-
tan College and looking for ad-
venture, Dick Koeltl had an im-
portant decision to make: would
he specialize in locometives or
semiconductors?

Semiconductors—the technology was
called “solid-state” back in 1964—won the
battle. Koelt!’s 25-vear odyssey through
power integrated circuits, analog-to-digi-
tal converters, telecommunications chips,
and linear ICs in companies as legendary
in the chip business as Advanced Micro
Devices, General Electric, Fairchild, and
Raytheon was a near-perfect training
ground for his new job as AT&T Micro-
electronics’ marketing czar.

“There is all this technological capability
here, and for a marketeer, that has to be an
exciting prospect,” Koeltl says. “Despite
its technology, up until now
AT&T Co. has not been known
for strong marketing.”

From a modern, spacious of-
fice overlooking the rolling
green hills of rural central New
Jersey in Berkeley Heights,
Koel:l is not that far removed
geographically from his cadet
days in General Electric Co.’s
engineer-in-training program in
Schenectady, N. Y. “When 1
came on with GE,” he says,
“they had five separate busi-
nesses—everything from loco-
motives to semiconductors.
When I got to the semiconduc-
tor division, the people all
around me were in their 20s. It
was obviously a dynamic, grow-
ing business.”

Infusing more dynamism and
growth into AT&T Microelec-
tronics has been at the top of
Koeltl’s docket since he arrived
six months ago to become mar-
keting vice president, fresh
from a similar job at GE Inter-
sil. AT&T Microelectronics sells
25% of its ICs in external sales;
the rest go to AT&T’s various
systems divisions.

than $1 billion in external sales
by 1992, and that means over
50% of its business will be in the
merchant market, says Koeltl.
If it happens, AT&T Microelec-
tronics would be playing in the
major leagues with the likes of
Fujitsu, Intel, National, NEC,
and Texas Instruments.

The strategy is to get AT&T Microelec-
tronics out of the marketing closet by be-
coming partners—with customers, and
via strategic marketing alliances with
competitors. Such partnerships with sys-
tem-house customers aren’t new. Compa-
nies like IBM Corp. and Intel Corp. have
been pretty successful at it, with Intel
producing microprocessors for IBM’s per-
sonal computers and Personal System/2.

“We're looking at specific markets for
equipment segments that fit well with
our technolagies,” say Koeltl. AT&T is

Dick Koelti’s goal is to continue to double AT&T Microelectronics’
AT&T’s aim is ta do more sales in the merchant market, now at $200 million, each year.

“well into” talks with “two or three” ma-
jor system houses and will be unfurling
the agreements as early as the next six to
twelve months. Although Koeltl is coy
about naming the prospective corporate
brides-to-be, he describes them as being
in the data-processing, telecommunica-
tions, and military markets. “We're look-
ing for major potential markets where we
can codevelop technology,” he says. One
recent example: high-definition TV and
Zenith Electronics Corp.

On the competitors’ side, AT&T Micro-
electronics has already teamed up with
Intel to exchange technology in areas
where product lines are complementary.
The agreement is complex, but it boils
down to Intel contributing local-area-net-
working chips and AT&T pitching in its
expertise in integrated services digital
network chips

Another prlme growth area for AT&T
is in better utilization of its sili-
con foundry capacity. AT&T
and Logic Devices Inc. have
signed a foundry agreement
commizting Logic Devices to
purchase up to $75 million
worth of finished silicon wafers
over the next three years.

Aggressively second-sourc-
ing standard parts is also in the
cards, “and you’ll see results in
that arena over the next few
months,” says Koeltl. “We’ve
got plenty of opportunities to
fill out our standard-parts of-
fering.” Lastly, price reduc-
tions—once seldom heard
words in Berkeley Heights—
will liven up the company’s mar-
keting blitz. AT&T has already
slashed the price of its high-per-
formance digital signal proces-
sor, the DSP32, by almost 50%
thanks to a new plastic-pack-
aged version.

Obviously enjoying the pros-
pect of butting heads with the
giant merchant chip makers on
three continents, Koeltl talks
with exuberance. His selection
as head of marketing was atypi-
cal for AT&T, which usually
promotes from within. “To do
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over $1 billion business in merchant sales
by 1992 means you have to have a world-
class marketing organization,” he says.
Koeltl promises to import more whiz kids
from outside to shake up the telecom gi-
ant’s somnolent posture. Also, “We're go-

oriented. Instead of just chips and tech-
nology, we're going to show customers
solutions,” he says.

Not surprisingly, Koeltl thinks AT&T
Microelectronics can blast into the top
tier of merchant chip vendors. “Between

and we're up in the $200 million range
now. We've doubled sales each year for
the past few years. To continue that pace
we have to keep offering customers more
solutions,” he says, adding that ‘“each
doubling step gets bigger”"—and harder,

ing to become much more applications- | 1987 and 1988, we doubled merchant sales | too. -Jack Shandle
APITZ: THE NEW WAVE IN EAST GERMANY

LEIPZIG, EAST GERMANY
In a sense, Jiirgen Apitz 1s a revolution-
ary. The new director general of East

] Germany’s VEB Kombinat Nachrichten-

elektronik—the country’s 37,000-worker
combine for communications electron-
ics—wants to change what has been a
staid, protected, and bureaucracy-ridden
organization into a dynamie, hard-hitting
unit that can compete profitably in the
world marketplace.

It's too early to tell whether Apitz can
forge his combine into a productive, effi-
cient, and innovative organization. But
the young executive strikes people as a
doer, as one of a new breed of East Ger-
mans who are determined to move the
country ahead on world markets.

The combine, based in East Berlin,
unites nearly all East German activities
in communications. It operates 18 produc-
tion facilities and one research institute

and is active in a wide range of technolo-
gies—everything from exchange sys-
tems, transmission equipment, and termi-
nals to studio gear, instruments, and
medical electronics.

In recent years, the combine’s sales
have risen from 3% to 5% annually, reach-
ing about $2 billion in 1988. Roughly 40%
of its output goes abroad, with sales to
the Soviet Union accounting for almost
two thirds of the total exports.

Exports are the lifeblood of the East
German economy; they account for about
half of the nation’s gross national prod-
uct. East Germany needs a strong export
market because it is small—about the
size of Kansas, with only 17 million peo-
ple as a potential domestic market. More
important, the country has virtually no
mineral resources and therefore needs
cash to import raw materials.

To increase exports, Apitz is turning

his attention westward. Countries outside
the Soviet sphere currently account for
only about 10% of the combine’s foreign
sales. To boost sales to the West, the com-
bine must meet three formidable chal-
lenges: it must streamline operations, in-
crease productivity, and raise product
quality to international standards.

Apitz, who at the age of 40 is one of the
youngest leaders of an East German in-
dustry combine, insists that the chal-
lenges can be met. He dismisses the
West’s contention that East Germany is
reluctant to change.

“For many years, a process has been
under way to give our industrial organi-
zations more self-responsibility,” he says.
Apitz maintains that this process has al-
ready led to more efficient and productive
combines that have begun to do substan-
tial business even in Western countries.
He singles out VEB Carl Zeiss Jena, the
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big opties and electronics producer, as a
case in point. Of course, government
planning will remain a bedrock element
of East Germany’s economic policy. But
the bureaucratic strings are being loos-
ened, giving the combines more leeway to
run largely on their own and strive for
what East German officials call financial
gains—"‘profits” is still too capitalistic a
word for most officials.

In some ways, the efforts of Apitz and
like-minded colleagues resemble a form
of East German economic perestroika—
although that term was seldom heard
from industry officials at this spring’s
Leipzig Fair, where VEB Kombinat Nach-
richtenelektronik displayed its wares.
East Germans prefer to describe the
changes as wirtschaftliche Rechnungs-
Sfithrung, which, roughly translated,
means an economic accounting of bal-
ances. Among other things, this concept
permits a combine to invest part of its fi-
nancial gains in its own operations.
GLOBAL NEEDS. Apitz doesn’t think the
combine’s heavy exports to countries in
Eastern Europe and the Third World,
which are less demanding technological-
ly, will keep it from making high-quality
products that satisfy global needs. “The
existing concept [for exports] calls for co-
operation on a Comecon-wide scale,”
Apitz says. (Comecon—the Council for
1 Mutual Economic Assistance—is Eastern

Jirgen Apitz is determined to market his
combine’s telecom technology in the West.

Europe’s equivalent of Western Europe’s
Common Market.)

“But we want to increase sales in
Western countries, so we must increase
capacity and develop a technological base
to meet global requirements.” In the face
of international competition, Apitz adds,
“we are forced to stay on a par with other
industrialized countries to advance our
society, help meet the needs of our home
market, and maintain a high export rate.”

Apitz is counting on a series of cooper-
ative efforts to help boost his combine’s
status in the West. The combine has

struck a deal with Intracom in Greece in-
volving exchange and transmission
equipment. A similar deal is being dis-
cussed with Telindus, a Belgian commu-
nications equipment maker. And prelimi-
nary talks concerning joint projects in
other countries have been held with Sie-
mens AG of Munich.

Apitz is the prototypical production
man—amiable but forceful and quick of
mind. He was trained as a tool and die
maker, studied general engineering at
the Technical University in Karl-Marx-
Stadt, and then worked as a technologist
in the plastics industry. Ten years ago he
moved into electronics and worked for
most of the time as production manager
in an instruments factory before being
put in charge of VEB Kombinat Nach-
richtenelektronik.

The technological challenge Apitz
faces is to move his combine from the an-
alog to the digital era and into the age of
integrated services digital networks. One
of the first results of this effort is the
NZ400D, a private-branch exchange for
speech, data, and text that features ISDN
characteristics. The combine displayed
the product at the Leipzig Fair. If Apitz
successfully administers the transition to
ISDN and turns his organization into an
efficient and profitable unit, he will in-
deed be a true revolutionary in East Ger-

man electronics. -John Gosch
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; Offer is valid for a limited time and other restrictions and limitations apply; see your Harris/3M

sales representative for details. ©1988 Harris/3M Document Products, Inc. Harris is a trademark
of the Harris Corporation. 3M is a trademark of the 3M Company.
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A Cost-Effective and Dedicated
Factory for You

Moving?

1. For FASTEST service you must attach

Merry Electronic Co. proudly provides her old mailing label in space below. S
productlinesin Taiwan, Hong Kong & Thailand I
for: §§ o5 ‘ 2
Soef ' =
® PC Board Assembly §$ 23 3
® Mold for Die Casting & Plastic Injection 233 ® [
® Electronic & Mechanical Products & Parts Uk e =
® Plastic Products & Parts S g
s S 2 £
SALES REP. 5 T F w £
Please contact: Eo @ = 8
U.S.A. Office: ;é @ © e
s ‘@ s
COMMUWELL INTERNATIONAL INC. '§g 2 H
14145 Proctor Ave. Suite 16 8 = 2
Industry, CA 91746 28 E E
Tel: (818) 333-8985 §§ H g
800-227-5206 (Outside California) == > zZ 4 2
Fax: (818) 333-0215 £8 n§_ i § = » F
EE a g
=8 . < 0O a & 8
MERRY ELECTRONIC CO., LTD. O\ ~ 2 825%
22, 23rd Road, Taichung Industrial Park 3. Mail to: 5
Taichung, Taiwan Electronics
Tel: 011-886-4-3590811 (8 lines)
Fax: 011-886-4-3590826 S “':'O' tBox 182219398
011-886-4-3591099 outheastern,

Circle 203

| o ]
Contact-free soldering and de-soldering

of SMD, DIP and pin grid components and connectors in a
matter of seconds with the Leister-Labor “‘S" hot-air tool.

Electronic control of temperature and air supply. Over 400 l
special nozzles available.

Ast for free brochure UW 160

Brian R. White Co. Inc., 313 Henry Station Road
Ukiah, CA 95482 phone: (707) 462-9795;
Farmingdale, NJ 07727 phone: (201) 938-2700

Clrc|e 211 Circle 212




SKATES: PUTTING DATA GENERAL BACK ON TRACK

WESTBORO, MASS.

he title is a new one for Data General

Corp.—executive vice president and
chief operating officer. And it’s a new one
for the man who carries it, Ronald L.
Skates. Though he has worked for the big
computer maker for less than three
years, he is already settling into his role
as the right-hand man to the founder, Ed-
son de Castro. Most other senior manag-
ers report to him in his new position.

Skates, who took on responsibility for
day-to-day operations after giving up his
post as senior vice president for finance
and administration, in turn reports direct-
ly to de Castro. “It’s almost a classic
U. S. business organization,” Skates
says. “I'm his only direct reporter, but
he’s the boss.” He adds that the restruc-
turing may be two to three years over-
due, “but it didn’t happen earlier because
the company was on a roll. Few organiza-
tions make such changes when they're
growing 40% a year.”

But after the roll came the rock. Begin-

ning in 1986, Data General's growth
slowed, and the company suffered three
losing years in a row. It also sustained a
$19.5 million loss in the first quarter of this
year. But this losing streak may be coming
to an end. Significantly, Skates has taken
over de Castro’s traditional role of explain-
ing financial results. Both say the firm
should return to profitability in fiscal 1989,
ending in October.
OPTIMISM. Some of the optimism in West-
boro these days results from a revamped
strategic plan that has three major thrusts:
continuing to upgrade the proprietary MV/
Eclipse computer line; launching a major
initiative in open systems, especially re-
duced-instruction-set Unix platforms; and
making a move into telecommunications
and networking.

The first evidence of the telecom initia-
tive was a contract late in 1987 with Ja-
pan’s NTT Corp. calling for Data General
to deliver hardware and software for
NTT's private data networks. And Data
General unveiled its first RISC work sta-
tions in late February.

Skates, a certified public accountant,
says he's had a long-standing relationship
with Data General from his days at New
York-based Price Waterhouse, where
Data General was a client. He spent 20

a partner. “I always liked Data General
in those days, and I became familiar with
computers and computer companies from
auditing them.” But he wasn’t content to
remain strictly a bean counter at Data
General. “I've always wanted to be opera-
tions-oriented,” he says.

Part of Skates’s aim at Data General is

to “bring a stronger sales and marketing
focus to the company. The knock on us is
that we have great products but don't
seem to be able to sell them well. The fo-
cus has been on technology and building
a better product so people will beat a path
to our door—but that doesn’t work any-
more,” he says. -Lawrence Curran

years at the accounting firm and became
-

RELIABILITY PREDICTION
SOFTWARE

ARE YOUR ELECTRONIC PRODUCTS RELIABLE?
RelCaic 2 automates MIL-HDBK-217E on your IBM PC!

Very easy to use. Try our Demo Package today for $25

T-CUBED SYSTEMS
(818) 991-0057
FAX: (818) 991.1281

31220 La Baya Drive, #110
Westlake Village. CA 91362
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Your Source for Silicon Prototyping

Lowest Cost

Since 1881 MOSIS has been providing a low-cost prototyping service to IC designers by merging
designs from many users onto multi-project wafer runs.

Highest Quality

Photomasks are purchased to zero defect density specifications. Parametric test structures on
the wafers are measured to ensure compliance with vendor process specifications. Standardized

yield monitors measure defect density.

Wide-Ranging Technologies

MOSIS supports several different technologies and fabricators.

Among them are:

e CMOS double-level metal at 3.0, 1.6 and 1.2 microns from Hewlett-Packard
e CMOS double-level metal at 2.0 microns from VLS! Technology
o CMOS double-level metal with second poly option at 2.0 microns from Orbit

Projects can be designed with design rules from either MOSIS, the wafer fabricator or the DoD
MOSIS also distributes a library of DoD-developed standard cells (3.0. 2.0 and 1.2 microns) to

designers interested in semi-custom design.

Circle 216

For more information, contact Chnistine Tomovich or Sam Delatorre at (213) 822-1511

The MOSIS Service, 4676 Admiralty Way, Marina del Rey, California 90292-6695
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New and Current
Products Presented
By the Manufacturer

CONNECTION

/

/

J/

To Advertise Call Brian Ceraolo (201) 393-6478

ASIC PROFESSIONALS

at SILICON ENGINEERING, INC.

Are you planning on implementing a critical ASIC
without prior experience or sufficient internal
resources and can't risk failure with first silicon?

Contact the specialists at
Silicon Engineering
Call (408) 426-8660

The experienced design staff at Silicon Engineering
IS available to assist you with all aspects of ASIC
design from vendor and technology selection to
design, simulation, verification, and test vector
generation
* Increase your chances of first time success.
+ Get expert advice on critical issues.

Silicon Engineering, Inc.
303 Potrero Street, Ste. 29-201
Santa Cruz, CA 95060
FAX: (408) 998-5286 info @ sel.com
...l{ames, ucscc, mips]t seidclinfo

SILICON ENGINEERING, INC. CIRCLE 503

Programming Instruments
Stand-Alone or PC-Based
Engineering / Development
Praducton / Freld Service
+ EEE PROM  PAL * EPLD / Bipolar
+ Single-Chip Microcomputers
+ Simulator * Erasers / Surtace-Mount

adams- macdonald
§ ENTERPRISES INC
i 5800 Arrpeot Road Teles 88214
” Munterey Calitwni 93940 Fax (42

Tel (4001 37 30 800-777- lZOZ

CIRCLE 518
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PROGRAMMING INSTRUMENTS
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“* The Best 8051 Emulstor”

NEW

Source Level
support for
PL/M-51
and C-51

See EEM 88/89
Page D-1304

51 cable

o1

PC based emulators for the 8051 family
52/31/32/4 2 + CMOS + more

s piug in boards or RS-232 bax
* Pul gown menys combined with
Commana-Dnven User Intertace
Conlest sensitive nelp and
On Screen Editing of cata
* 20 MHZ real tme emulation
* 128K emulation mermory
* 48 bit wide 16K deep irace buMter
with 160D Counter
PRICES: 32K Emulator for 8031 $1790; 4K Trace $1495°
CALL OR WRITE FOR FREE DEMO DISK!
Ask about our demo VIDEQ!

NoHau

CORPORATION

* Program Performance analyzer

* Powertul Macros wih IF-ELSE RAEPEAT
WHILE struciures

* Source Level debug for PLM-51 and C-51

* Symboiic debugging with n-ine assembler
and disassembler

* Execution time counter

* Trace can be v ewed during emulation*

‘US only

Campbell, CA 95008
FAX (408) 378-7869

(408) 866-1820

51 E Campbell Avenue

NOHAU CIRCLE 521

ELECTRONIC CAD

Experience powerful, easy to use electronic design
with the Douglas CAD/CAM professional system. This
fully integrated package takes you from schematic to
final routed board. Runs on the Apple Macintosh.
Features unimtd multitayers, SMT support, digital
simulation, net list generation and multi-pass routing.
Layout $1500, Schematic & AutoRouter $700 ea.
DOUGLAS ELECTRONICS, 718 Marina, San
Leandro, CA. 94577 + (415) 483-8770

CAD/CAM SOFTWARE CIRCLE 513

Aj
e“’ electronic devices, inc.

Short Form Catalog 90

silicon
| ~ bridge rectifiers § |
’ w & hv diodes

stock & custom
hv assemblies

SILICON RECTIFIERS,

BRIDGES, DIODES, ASSEMBLIES
Condensed « ataleg covers thousands. of rectifiers. BRIDGES. to 1400
PR Volts. 10 A. 10 50ns recovery DIODES. 1o 30 KV. to 6 A. 50ns
10 200°C. STOCK HV ASSEMBLIES. 10 25 A, to 250 KV. CUSTOM
ASSEMBLIES avalable. FREE SAMPLES available on most products
ELECTRONIC DEVICES, INC., 21 Gray Qaks Ave
Yonkers. NY 10710 914.965-4400, 800-678-0828, FAX 914.965-5531
ELECTRONIC DEVICES CIRCLE 511

25 PDT SWITCH

HIGH DENSITY PC MOUNT

=y

HDMP-25
LOW PROFILE
GOLD PLATED STRESSED ELLIPTICAL CONTACTS
Route daza - address buses - communications
Swap ICs/EPROMs in-circuit
Reconfigure hardware
Redundant designs

HDMP-25M
THRU-PANEL KNOB

Jpgrade firmware or run diagnostics
‘without down time
‘without user interruption

HDMP-25EK evaluation kit includes switch, printed
circuit board and [/O connectors: $34.95

HDOMP-25  (1-9)$17.50 (10)$13.75 (100) $9.95
HDMP-25M (1-9) $18.50 (10)$14.25 (100) $10.35

ANNULUS TECHNICAL INDUSTRIES, INC.
ANNULUS 1296 Osprey Drive PO, Box 7407
Ancaster, Ontario CANADA L9G 4G4

Tel 416-648-8100
ANNULUS TECHNICAL INDUSTRIES

FAX 416-648-8102
CIRCLE 514

PROMPT DELIVERY!!!

SAME DAY SHIPPING USUALLY,

IC& for APRIL )164 1989

OUTSIDE OKLAHOMA: NO SALES TAX
DYNAMIC RAM
SIMM ) 256kx36 80 ns $450.00
SIMM iMx9 80 ns 265.00
SIMM @ 1Mx9 85ns 210.00
256Kx¢ 80 ns  99.00
Mx1 100 ns  18.95
256Kx1 60 ns 9.95
256Kx1 80 ns
256kx1 100 ns
256Kxt 100 ns
o 256Kxt 120 ns
41264 11 64Kx4 120 ns
EPROM

27C1000 128kx8 200 ns
27C512 6akxa 200 ns
27256 32kx8 150 ns
27128 16Kx8 250 ns

STATIC RAM
62256P-10 32kx8 100 ns
6264P-12  8Kx8 120 ns
6116AP-12 2kx8 120 ns
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MICROPROCESSORS UNLIMITED

CIRCLE 501
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target over 30
microprocessors

EZ-ROUT

CROSS

S By Hardware Fr ASSEMBLERS
SCHEMATIC TO PCLAYOUT $500 Alligators to Washers. Universal Linker, Librarian
INCLUDES AUTO ROUTER We can quickly supply Keystone com- micro VAX, VAX VMS, PC/MS 0os
EZ-ROUTE Version (I from AMS for 1BM PC. PS/2 and Cam- ponents and hardware, including termi-
patibles is an integrated CAE System which supports 256 nals, spacers, transistor mounts, jacks o Powerful macros
R e nd plugs. Learn the ABCS about « Relocatable or sbsolute codo
5 Photo plofers and prinvers. ° Wise's superior service and hardware » Binary or ASCII Hex file output
Schematic Capture $100. PCB Layout $250, Auto Router $250. from A to W. But not Xysters, Yardsticks : 5851 verslﬁnni'z for all targets
FREE EVALUATION PACKAGE or Zippers. : Cglnv:i;?:nal'as:rergbl arg
30 OAYS MONEY BACK GUARANTEE « Prompt defivery y
1-800-972-3733 or (306) 975-9515 ‘! 2 Q KEYSTONE
ADVANCED MICROCOMPUTER SYSTEMS, INC. WISE COMPONENTS INC ENERTEC INC, 19 Jenkins Avenue
1321 N.W. 65 Place - Ft. Lauderdale, FL 33309 28 Henry Street, Greenwich, Ct. 06830 d
800 543 4333 + C1. 800 852 8557 « Fax: 203 531 4859 Lansdale, PA 19446 ¢ 215-362-0966
ADVANCED MICROCOMPUTER SYSTEMS CIRCLE 505 WISE COMPONENTS CIRCLE 523 CROSS ASSEMBLERS CIRCLE 515

Free MSDOS & Mac
Software Catalog for
Electronic Engineers

AC/DC Circuit Analysis @ Active and Passive
Filter Design e Screen/Printer & Pen Plotter ! p—

Graphics tor Engineers o LaPlace Transfer : . \ IEETRTLLL $995
Function/FFT Analysis e Logic Simulation e i : ot = Fulkfeatured professional PCB Jay-

% . — ) — for both through-hole and SMD
Root Locus Analysis @ CAD/CAE e Digital ™ gg;igns Auto component placement
and Analog Signal Processing e Curve EXPAND YOUR PRESENT TUNING STICK™ KIT

from Netlists. Interactive and Full

- 7 : : ircUi i E Autorouting.  Support for popular
Fitting e Statistics e Thermal Analysis e Select the capacity value your chrcuit needs with printing/plotting formats.  including
- ) . . ease. . ) Gerber format photoplots. Supports
Math e Microstrip Design and Analysis e Now it is possible to extend the range of your Tuning up to 4MB of expanded memory.
Data Acquisition e VISA & M/C Accepted Stick™ Kit to include all in-between values from 0.1 pF Protal ffers other fne programs PROTEL
1 F. ure program, X l. y
En g ineerin Reqoest ATC TS1002 (26 values) for $79.95,or ATC o 0ol P8 Gosgn rogran E
TS1001 20 values fOf 34995 Order both Kits for HARDWARE : IBM PC/AT/XT/PS2 or compatibles 640K RAM
Professional Sof 9 $924.90. ATC afet 48 Hour QUK.PICK™ Snipment e TR T T T T e
rofessiona oftware Ifyou are s CA 14 MK G: Csnads, val (4081437 7571 || 1)
) s AMERICAN TECHNICALVCERAMICS CORP., One Nor- PROTEL TECHNOLOGY INC.
2023 Chicago Ave., Stuite B-13 @ Riverside, CA 92507 den Lane, Huntington Station, N.Y. 11746-2102. PHONE: 50 Awport Parkway . (408) 4377771
Tel: (714) 781-0252 @ US.A. e TELEX: 6503089864 (516) 547-5700 « FAX: (516) 547-5748 - TELEX: 825707 San Jose, CA 95110 fax (408) 437-4913

SOFTWARE CIRCLE 516 TUNING STICKS CIRCLE 502 PROTEL TECHNOLOGY CIRCLE 500

FREE uv ERASER ——
WITH DATA I/0’S 280
SET PROGRAMMER.

For $1595 the 280 gives you:

= 8 sockets for gang/set programming,

» Support for EPROMSs
and EEPROMs
up to 512K,

s Ful after-sale
support from

. 7 2 N N
g'raﬁl':lfggl\grh,"e' Data /O PRINTERS WITH IMPACT
A Order a 280 today and get a FREE Citizen dot malrix impact printer mechanisms provide

Now the choice is yours. UV eraser —a $40 value. The Datarase I for the pertect low-cost solution for point-of-sale, data
Simply send us your capy. erases up to 4 EPROMSs in 3 minutes. logging, etc. Available in 23, 28 or 40 columns, serial or|

g i i ! parallel, with sprocket feed, autocutter and journa
54 charactees per line X 10 lines Max. 1-800-247-5700 winder options. Fast (96 cps) and reliable (over 50
Plus a black and white glossy, color print, slide. or Ext. 834 millon character head life). Also available in stand-
teansparency and a twc-line headiine. max. 30 alone versions.
cnaracters per line. We'll do the rest. Or you can do MELFESS FIVE, INC. 12304 Santa Monica Blvd.
it all and send us your complete, 2 "w X 3'd D.ATA. I/ O #121, Los Angeles, CA 90025. (800) 533-2297

Negatives (B/W or 4/C] Corporation
CIRCLE 525 DATA 1/0 CIRCLE 506 MELFESS FIVE CIRCLE 504
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New EPROM Programmer

A1$495, Wintek's Universal EPROM Program-
mer is 4 low-cost and versatile tool for program-
ming most industry-standard EPROMs (2716~
27256). Since it can operate with an IBM PC, as
well as stand-alone, the Programmer is ideal for
use with PC-based microcomputer development
software. Credit cards are welcome.

Wintek Corporation
1801 South St., Lafayette, IN 47904
(800) 742-6809 or (317) 742-8428

UNIVERSAL LOGIC PROGRAMMER CIRCLE 508

Don’t Get Zapped!

High inrush current can destroy-your sensitive VAX
CPUs and peripherals in less time than it takes to
fllp a switch.

THE SOLUTION?

Power up with Z-LINE TPC 115-10 MTD™

the smallest power distribution A
and control system available. z- E
POWER UP WITH — — —

L b h S S .
QOur proprietary Multiple Time Delay ™ circuitry
sequencesa your power-up to protect your systems
from the spikes and surges, EMI & RFI, that destroy
your hardware and erase your data. And our
remote on/off and emergency shutdown glves the
power control back to you,

All Pulizzi Englneering MTD™ controllers are
compatible with DEC and UPS systema.
PRICES FROM $436 TO $305

DON'T WAIT UNTIL IT HAPPENS, CALL TODAY!
PULIZZI ENGINEERING INC.,

3260 S. Susan Street, Santa Ana, CA 92704-6865
(714) 5404229 FAX (714) 641-9062

Z-LINE TPC 115-10 MTD CIRCLE 512

Instrument Control &
Data Acquisition Products

FREE CATALOG
Spring/Summer 1989

+ PC PS;2 and Macintosh

+ GPIB interface boards and cables

¢+ Plugin AD DA DIO boards

+ Sgnal Concitioning and accessories

+ Software drivers for BASIC. FORTRAN, C. and Pascal

+ LabVIEW LabWindows. and Measure application software

« Analysis. statistics and DSP

+ Graphical and data presentation

For your FREE copy call: (800) IEEE-488 or (512) 794-0100
ym 12109 Technology Blvd

Austin, Texas 78727-6204
NATIONAL INSTRUMENTS CIRCLE 522

NEW

100% Autorouter

HIWIRE-Plus provides the integrated
schematic-capture and PCB layout
versatility needed by leading-edge
designers. Now it also offers an ad-
vanced 100% autorouter. Affordably!
See the full-page ad (on page 89),
then call Wintek at:

(800)742-8428

WINTEK CIRCLE 509

A IO WA T
o ol bl

DATA ACQUISITION AND INDUSTRIL

CONTROL PLUG-IN BOARDS
MetraByte s New Free 304 page handbook for 1989 describes their
complete ling of Data Acquisition products The mew handbook intro-
duces many new products :ncludng PC Instruments High Pertor-
mance Frame Grabbers Image Processors and Vision Products. and
the new Workhorse tndustrial Control System

The handbook provides complete product information on all boards
for the IBM PC/XT AT & PS;2 Microchannel. Apple iI. and Macintosh
SE/Il

MetraByte Corp., 440 Myles Standish Blvd..
Taunton. MA U.S.A. 02780  (508) 880-3000

METRABYTE CIRCLE 510

EPROM PROGRAMMER

Programs 2764 in 8
sec. 27512 n 44 sec fEPROM PROGRAMMER

Reads. programs

ond copies over 475,

E/EPROMS from 354

mcnvccvuvers7 i

cluang 2716-27513

37011 38764, 68766 1

2804 28256 |

Automatically uses

the fastest recom-

mended  algonthm)

os spectfied on the

monfacturer's data sheets 1o ensure relioble data storoge
Connects to RS-232 on any computer, PC, XT, AT,PS/2 Mac, etc
Supports XMODEM/XMODEM CRC protocois & ASCH file xters
Optionalmiciocontroller heads suppart 874x and 87C5 1 senes
Supports Intel Motorola. straight hex hex-space & binary files
Engr support team for fas* lotes v 8 boud rates to 38400

| year warranty (parts & lobor) v Gold Textool socket
Toll tree technical support v Coligtes 16- & 32 bit
30-doy money back guarantee v Some doy shipment
Checksums supported v UV erasers from §39 95
Thousonds of satised customers attest 1o the EP- 1 sgreat value
Low price $349 inciudes IBM compatible communicahons
progrom, user s manual ond two free update coupans

The Engineer’s Programmer
CALL TODAY 800/225 2
(g Oy By W
BPMICROSYSTEMS

10681 Haddington. Suite 190. Houston. TX 77043
713/461 9430 FAX 713:461-7413

EPROM PROGRAMMER

v
v
v
v
v
v
v
v
v
v
v

CIRCLE 519

Analog Circuit Simulation

Completely Integrated CAE from $95
From Schematic

ot ; Entry through
E: o {'—z,%-‘ Srpice
-
—

‘ﬁﬂ Simulation to

Y Post Processing
B

5 o =y 1sSrice  $95, the
1 13 ?B -E complete SeicE

= y program, runs on all
PC's.

1sSpice/386 $386, The fastest PC based Seice program
avallable. Has virtually no circuit size limitations.

SmceNeT $295, a schematic editor for any Seice
simulator. Generates a complete Spice netlist.

InTuScore $250, a graphics post processor that
performs all the functions of a digital oscilloscope.

PreSace $200, extensive model libraries, Monte Carlo
analysis, and parameter sweeping.

— Please Write or Call
,F P.O. Box 6637 (213) 833-0710
F San Pedro, CA 30 Day Money
intusoft °30; 007" gatk Guarantee
SOFTWARE

CIRCLE 517

:[an 0. Now More ETAhu;‘Ever,
The Best Value in PCB Design.

Take a look at the all new Tango Series Il. Our pop-up menu
interface sets a new standard for ease-of-use and productivity. Lay
ut simple prototypes or complex. mulli-laver, SMT designs with
over 100 new features including user-definable tracks, pads. and

grids.

For IBM-PCs and compatibles. Tangc-PCB Series 1. just $595.
Tango-Route Series I autorouter, just $495. Both include one
year's updates free tech support. 30-day money-back guarantee.

Calltoday. FREE EVALUATION PACKAGE
800-433-7801 (19-554-1000
ACCEL Technologies. 6825 Flanders Dr..
Sun Diego. CA 92121

SOFTWARE CIRCLE 507
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ANALOG CIRCUIT SIMULATION

ECA-2 15 a complete Electronic Circult Analysis package with built-in graphics
and the fastest simulailons.
* AC. OC Transent * 2-100 times faster than SPICE
 Fourier Temperature * Qver 5011 nodes
* Worst-case, Monte-Carlo  * Sine, Puise, PWL, SFFM
o Full, nonlinear simulator and Exponential generators.
* Interactive or batch * Money dack guarantee
* SPICE compatble models
ECA-2 1BM PC or Macintcsh 8675
EC-Ace, a subset of ECA-2, $145
Call 313-663-8810 For FREE DEMO disk

— ’
~ WA [

Tatum Labs, Inc
1478 Mark Twain Court, Ann Arbor, M1 48103

SOFTWARE

—J

CIRCLE 520
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Easy Emulator Pods & Adapters |

@ Plug your PLCC and LCC packages into your PC board in
minutes, with these easy-to-use adapte-s.

® Emulator/logic analyzer users: Adapt-a-Pod™ converts
one package type to another (LCC, PLCC. PGA, and DIPs).

® Emulator pods and adapters are available in all standard
pin counts, with ribbon or ribbon cabie headers.

@ Custom engineering services and do-it-yourself emulator |
pod converters. Free catzlog.

Emulation Technology, Inc.
2368-B Walsh Ave. Santa Clara, CA 95051

Phone:408-982-0660 FAX:408-982-0664 l

EMULATOR PODS & ADAPTERS CIRCLE 526

:
= i

Now you can connect
any VLSl or surface
mount circuit to any

other type of circuit— .

or test equipment—
thanks to our complete
line of adapters,
connectors, and test
clips. Solve your “wrong
prong” problem—
contact us today fora
free catalog!

EMULATION TECHNOLOGY CIRCLE 529

=11
sl

Quick, Fast Socket Conversion

® Convert-A-Socket ™ makes it a snap to convert a pro-
duction socket to a test socket and vice-versa.

® Complete line of male/female sockets for LCC, PLCC,
PGA, PQFP, and DIP circults.

® A must it you're inserting ciccuits repeatedly in low
insertion force sockets.

# Quick turnaround on custom engineering services, if
needed. For a free catalog, contact:

Emulation Technology, Inc.
2368-B Walsh Ave. Santa Clara, GA 95051
Phone:408-982-0660 FAX: 408-932-0664

SOCKET CONVERTERS CIRCLE 531

Complete Line of Debug Tools

@ Famous Bug Katcher™ makes it easy to attach test leads
to ICs in LCC, PLCC, PGA, PQFP, and DIP packages.

® Eliminates need fcr noisy cables; reduces capacitance
and inductance in your test set-up.

® You can also quickly isolate and reconnect sections of
your socketed IC with our Bug Isolator™ (All packages.)

® Quick turnaround on custom engineering services, if
needed. For a free catalog, contact:

Emulation Technology, inc.
2368-B Walsh Ave. Santa Clara, CA 95051
Phone: 403-982-066C FAX: 408-982-0664

DEBUG TOOLS CIRCLE 527

FREE CATALOG

# Test Adapters i Socketed LCC/PLCC/PGA)

# Test Clips (Surtaced Mounted SOIC/PLCC)
* 150 Types of Prototyping Board Adaprers

* 125 Types of P-ogramming Socket Converters
* Many Types of Emulator Pcd Converters

* PGA/PLCC Extraction/Insertion Tools

# And Much, Much More.

The Emulal mn ’l‘ochnologw. inc.

b R N N A Ta

2368-B Walsh Ave @ E‘dg De Sanla Ciara. CA 95051
TEL (408) 982 0660 ® FAX (408) 982-0664

EMULATION TECHNOLOGY CIRCLE 524

Quality Debugging Accessories

@ Protect your ICs from damage. Insert and extract LCC,
PLCC, PGA, and PQFP packages with the right tool.

@ Use receptacle boards to build test fixtures, and mount
your test equipment, in half the time.

® Get the right production sockets, burn-in sockets, test
leads, and test clips for SMT, SOIC, or PLCC circuits.

® Quick urnaround on custom engineering services, if
needed. For a free ca:alog, contact:

Emulation Technology, Inc.
2368-B Walsh Ave. Santa Clara, CA 95051
Phone: 408-982-0660 FAX:408-982-0664

DEBUGGING ACCESSORIES CIRCLE 532

PAL/PROM Programmer Adapters

® Any EPROM programmer designed for DIPs can be
converted to accept LCC, PLCC, and SOIC sockets in seconds!
® Toprogram, justinsert an Adapt-A-Socket ™ between the
programmer’s DIP socket and the circuit to be programmed.
® Designed to fit all types of EPROM programmers, including
Data I/0 120/121A, Stag, Logical Devices, etc.

® Quick turnaround on custom engineering services, if
needed. For a free catalog, contact:

Emulation Technology, Inc. n
2368-B Walsh Ave. Santa Clara, CA 95051
Phone: 408-982-0660 FAX:408-982-0664

ADAPT-A-SOCKET™ CIRCLE 528

Wrong
Prong”

EMULATION TECHNOLOGY CIRCLE 530

Over 150 Prototyping Adapters

@ Adapt-A-Boards™ make if easy to adapt standard or
high-density prototyping boards to a variety of packages.
e For all package types: LCC, PLCC, PGA, PQFP, SDIP
(shrink DIP devices), SOIC and more!

@ Bottom configurations adzpt to wire wraps or soldes tail
pins. Boards conform to Mil-C-45204.

® Quick turnaround on custom engineering services, it
needed. For a free catalog, contact:

Emulation Technology, Inc. E
2368-B Walsh Ave. Santa Clara, CA 95051
Phone: 408-982-0660 FAX:408-982-0664

ADAPT-A-BOARDS™ CIRCLE 533




Kidswith
fysical disabilities
0 muc%?attenﬁon.

- ) .
i

>

N\

W s

that's the kind of thing that happens to you every day. And the worst part is, after awhile,
you start believing that there really is something wrong with you. It's time to change that.

Nobody likes to be stared at. Or pointed at. But when you have a disability, (P\@?@
And start paying more attention to the person. Not the disability. e
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UPDATE: IN PLDs, IT'S A MAD,
MAD, MAD, MAD WORLD

it comes to cycles of significant advances and an-

nouncements. For memories, the cycle is about two
years; for microprocessors, it's about one. But for pro-
grammable logic devices, the cycle seems to be a quar-
ter—or even a month.

In the 12 months since the last Electronics survey of
the PLD market [Electronics, May 12, 1988, p. 61], activ-
ity has continued at a hot and heavy
pace. Current estimates hold that
worldwide sales of PLDs will top the
$1 billion mark this year, up from
$500 million in 1987. The number of
players is increasing; 19 companies
(16 U. S., one European, one Japa-
nese, and one Korean) are now in
the market, and at least two other
Japanese firms plan to enter soon.

One of the most active companies
is Altera Corp. of Santa Clara,
Calif., which has been seeking to
protect its 20%-to-30% share of the
CMOS erasable PLD market. In May
1988, Altera announced the first in a
new family of high-density multiple-
array-matrix PLDs, initially fabri-
cated by Cypress Semiconductor
Corp. of San Jose, Calif. The first

SOme technologies have a rhythm all their own when

PROGRAMMABLE LOGIC DEVICES:

et &

ALTEUA PUSHIS TPLE; 10 5,000 GATES. A
TRCRLE THE wORS COMPMUR CRIRRIN

which range in density from 1,200 to 6,000 gates, are
customer-configurable and one-time programmable.

Intel Corp., which originally entered the EPLD mar-
ket with a family of devices second-sourced from Al-
tera, has since established its own identity with a new
CMOS family that features a proprietary programmable
AND, allocatable OR architecture. In February, the San-
ta Clara-based company introduced the 5AC324, which
doubles the density of the first family member, the
5AC312, while maintaining a 30-ns propagation delay.
With 10 programmable inputs and 24 configurable in-
put/outputs, the 5AC324 reduces component count in
microprocessor-based systems that require a pipelined
throughput of at least 50 MHz.

In March, Intel threw its hat into
the high-speed ring with the 85C508,
an EPLD fabricated with the compa-
ny’s new 1.0-um CMOS process.
With a 7.5-ns propagation delay, the
85C508 is aimed at the same applica-
tions as TI's EPLD: high-speed mi-
croprocessor-to-memory interfaces.

Signetics Corp. is also accelerat-
ing its pace. In addition to its family
of programmable AND, program-
mable OR logic arrays (PLAs), the
Sunnyvale firm in the last year has
introduced more than 24 PALs, both
bipolar and CMOS. Signetics is now
looking to take on the high-speed
22V10, 20RA10, and 32VX10 PAL-
based sequencers of Advanced Mi-
cro Devices Inc., also of Sunnyvale,
with a trio of PLA-based devices: the

-~

device—the EPM5032—was fol-
lowed by the debut in January of

crocells, and 5,000 gates.
Since then, Altera has filled out

Sales will top $1 billion
the EM5128, with 68 pins, 128 ma- this year, and the number of
players is increasing

CMOS PLC42VA12, and the bipolar
PLUS37V12 and PLUS38VA12.
Activity has been heavy on the re-
programmable electrically erasable
PLD side as well. EEPLD industry

its new family with 24- and 64-ma- S ——EEE— |cader Lattice Semiconductor Corp.

crocell versions, plus a software package for designing
with the devices. And it’s adding faster CMOS versions
to its lower-density line of EPLDs to give bipolar PLDs a
run for their money. One such part is the EP1800, which
at 35 ns is 50% faster than its earlier implementation.

Altera’s activity hasn’t been limited to product an-
nouncements. Last July, the company entered into a
seven-year strategic alliance with Texas Instruments
Inc., exchanging its EPLD hardware and software tech-
nology for the use of TI's high-voltage EPIC CMOS man-
ufacturing process. In January, TI entered the CMOS
EPLD market with the first results of this pact: direct
second-source versions of Altera’s 600-gate EP610 and
900-gate EP910 devices. The parts boast speeds rang-
ing from 25 to 40 ns. On the bipolar side, TI in January
introduced the TIBPAD18N8-6, a 6-ns programmable
address decoder.

Also looking to the high-density end of the market, TI
has entered into a strategic alliance with Actel Corp. of
Sunnyvale, Calif., which last July introduced the first in
its Act-1 line. These antifuse-based channeled arrays,

of Beaverton, Ore., isn’t ignoring the move toward high-
er densities by such competitors as International CMOS
Technology Inc. of San Jose, but it is concentrating for
now on what it considers the fastest-growing portion of
the market: the replacement of bipolar PLDs with high-
speed CMOS EEPLDs. Lattice has moved into produc-
tion with its Ultramos III 1.2-um CMOS process. And its
strategic alliances with National Semiconductor Corp.
of Santa Clara and SGS-Thomson Semiconductor of
Phoenix are beginning to bear fruit; both companies are
moving into production with 20- and 35-ns devices.
AMD, which still dominates the market (with a 52%
share) due mostly to its bipolar PLDs, is looking to shore
up its CMOS offerings. AMD will continue to support its
bipolar and CMOS EPLD product lines, but it will fabri-
cate all future CMOS PALs in electrically erasable form.
The company last month introduced the 20-pin PAL-
CE16V8H, a generic-array-logic-compatible device it be-
lieves will attract as much as 25% of the PLD market by
1992. It also has introduced an electrically erasable ver-
sion of its industry-standard 22V10. -Bernard C. Cole
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Make a quick
killing in real
estafte.

Introducing our new high density, highest
performance Multichip Modules.
Available now in a variety of SRAM config-

70,,5 ~urations. Or choose custom. We'll work with
CYMI461, 512K x 8 “you on defining mechanical and electrical
SRAM Module ‘requirements, as well as solve design, test and
| assembly issues.

Either way, we deliver fast, fested CMOS

. SRAM modules that can save you a fortune in
~ real estate, design, and manufacturing, while
. speeding up system performance.

~ Our new, Cypress data book has one of the
world's fastest multiple listings. Call today
It’s free.

25ns : Multichip Hotline: G‘
CYMI82], 16K x 32 | ,4’-1010'9;2'6'20907 ———
u“h“ Lhid SRAMModuIe sk for Dept.
J"" ﬁ e -,

WILL '25ns .
BUILD ~_ “Skantiode __ 25ps

CYM1610, 16K x 16
SRAM Module

25ns

CYMI6I],
16K x 16
SRAM Module
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.£VG-1281 GRAPHICS PROCESSOR
1280 x 1024 display resolution
Fastest TM534010-based design

o @ve) 1-800-361-4903

30,000 characters/sec.
256 colors from 16.7 million
2K x 1K or 2K x 2K read/write area
1 megabyte display list RAM
Supports X/Y devices, keyboards
Real-time zoom/smooth pan
Super-efficient graphics
library
Flexible, expandable
instruction set
Hardware graphics cursor

Fast-track graphics for the VMEbus.

Build high-resolution graphics with flat-out speed into your process
control, simulation, instrumentation or training systems using the Matrox
VG-1281 display processor. Designed specifically for high-performance
workstations and backed by Matrox’s outstanding reputation, it has all the
power and flexibility you need for the most demanding application:s.

The VG-1281. It takes the checkered flag. M

In Canada, call (514) 685-2630. Matrax is a registered trademark of Matrax Electranic Systems Ltd.
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EADER IN VIDEO MICROTECHNOLOGY
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