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Only Mentor Graphics
maps$ symbols to silicon.

The bigger the IC design, the bigger the problem: vou're
trving to locate a discrepancy between the schematic and
vour IC layout, but all vou have is an ASCII error report. It's
like driving all over a strange city to find an address —
without 2 map.

That’s why Mentor Graphics created REMEDI™ a
graphical interface that helps debug complex layouts.
REMEDI works with Dracula II"™ taking the leading lavout
verification package’s layout-versus-schematic checks a
step further. LVS errors detected with Dracula IT can be
quickly pinpointed on both the layout and schematic using
REMEDI's interactive graphical correlation capabilities.

And, because REMEDI is part of ChipGraph,™ the
powerful Mentor Graphics full custom IC lavout editor, as
soon as you find an error you can fix it. There's no need to
move back and forth between the layout editor and the
debugging tool to correct the design database.

Today's complex VLSI designs demand a layout tool that
lets vou create and navigate efficiently through a maze of
mask data. So ChipGraph provides flexible geometry editing
and fast cell-based layout tools. Beyond this, Structured Chip
Design (SCD), a hierarchical approach to physical lavout,

Dracula 11s @ trademark of ECAD, Inc

Circle 900 on reader service card

removes much of the unnecessary and confusing mask data,
while retaining correct functionality and interfaces.

With SCD, vou can work with a simplified representation
of the cell when making higher level decisions. And vou can
easily move between SCD and more familiar tools, with no
loss of productivity. The result? The tightest possible layout,
created quickly and accurately,

ChipGraph also lets you partition a large design over any
number of workstations while maintaining version control,
through a network-wide shared database.

And there’s no need to worry about losing old data
when switching to a new tool. ChipGraph offers full data
compatibility with vour existing design files.

Best of all, ChipGraph is not just an idea — it's a
working reality. Designers are already using ChipGraph to
lay out 32-hit microprocessors and multi-megabit RAMS.

It’s all part of a vision unique to Mentor Graphics, the
leader in electronic design automation. Let us show vou
where this vision can take vou.

Call us toll-free for an overview brochure and the
number of vour nearest sales office.

Phone 1-800-547-7390 (in Oregon call 284-7357).

Menior
raphics

Graph

Sydney, Australia; Phone 02-959-5488 Mississauga, Ontario; Phone 416-279-906C Napean, Ontarie; Phone 613-828-7527 Paris, Franee; Phone 0145-60-5151 Munich, West Germany; Phone 089-57096-0 Wiesbaden, West
Germany, Phone 06121-371021 Hong Kong; Phone 0566-5113 Givatayim 53583, Israel; Phone 03-777.719 Milan, ltaly; Phone: 02-824-4161 Asia-Pacitic Headquarters, Tokyo, Japan; Phone 03-505- 4800 Tokyo, Japan; Phone
03-589-2820 Osaka, Japan; Phone 06-308-3731 Seoul, Korea; Phone 02-548-6333 Spanga, Sweden; Phone 08-750-5540 Zurich, Switzerland; Phone 01-302-64-00 Taipei, Taiwan; Phone 02-7762032 or 02-7762033 Haitweg,
Netherlands; Phone 02907-7115 Singapore; Phone 07791111 Bracknell, England; Phone 0344-482828 Livingston, Scotland; Phone 0506-41222 Middle East, Far East, Asia, South America; Phone 503-626-7000



Whether you need Schottky or
PIN diodes, transistors, or LED’s, the
one way to make sure your surtace
mount designs are as reliable as they
are compact is to specify Hewlett-
Packard surface mount components.

For your RF surface mount
diode and microwave transistor needs,
no other supplier offers you as wide a
choice of electrical specifications and
configurations. With gold metalliza-
tion and nitride passivation of the
encapsulated devices, these products
will meet all requirements of 85°C/
85% relative humidity testing. Plus,
a tin-lead finish provides excellent
solderability. Standard and low-profile
options are available in both the
SOT-23 and the soon-to-be introduced
SOT-143 packages.

or Zentronics Ltd.

HPs surface mount components
are better under the surface, too.

And
optocouplers,
too...

Two lamp lead configurations
give you design flexibility for your
surface mount indicator needs. HP
subminiature lamps feature a wide
viewing angle as well as exceptionally
long life. Red, yellow and green
colors are available in a variety of ver-
sions including integrated resistor
and low current options.

And, all HP surface mount
products (except optocouplers) are
available in bulk or on standard
8mm or 12mm tape and reel.

For more information, call the Hewlett-Packard sales office listed in your telephone directory white
pages and ask for the Components Department. To order, contact your nearest HP distributor. In the
U.S.: Almac Electronics, Hall-Mark, Hamilton/Avnet, or Schweber. In Canada: Hamilton/Avnet

CGO8704
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Electronics/ June 25, 1987

Circle 1 onreader service card 1



There's a faster way to

verify VLSI device specs.
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el eSS L e b ) The fastest silicon debug and characterization —that’s what you get with

bR Teradyne’s new J953 VLSI test system. It moves your advanced devices to
market faster, and gets them there fully tested and guaranteed to meet every
parameter of every specification.

The J953 is faster than any other test system because its full performance
hardware and innovative software remove the obstacles that slow down verifica-
tion of specs.

A 100 MHz timing system, with independent timing generators for each pin,
tests your parts at full speed, putting the edges precisely where your spec sheet
requires them. Waveforms on every pin can be changed on the fly, in every cycle.
And guardbanding can be virtually eliminated, because test system edges are
always placed where you want them, with fewer than 250 picoseconds of error.

The software is Teradyne’s IG900, a mouse-driven, graphics-oriented,
interactive interface. G900 organizes your test plans in the form of spec sheet
data, using the same spec sheet language consistently for creating, debugging
and characterization. IG900 lets you see and analyze relationships in your
devices faster than you ever have before.

So, if you are in a hurry to get your fastest, most advanced devices into your
customers’ hands, get your hands on
the J953. Call or write Teradyne today.

Teradyne, Inc., J953 Product
Group, 30801 Agoura Rd., Agoura T
Hills, CA 91301. Or call (818) 991-2900.

R ERADYNE:

We measure quality.

2 Circle 2 onreader service card Electronics/ June 25, 1987
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Il the talent in the
world will get vou
nothing but a great deal
of wasted energy unless
it's managed properly.
That’'s a truism in any
business, but in a labor-
intensive enterprise like
publishing it’s absolutely
fundamental. That's why
we consider ourselves for-
tunate to have added Stan
Runyon to the staff.

v

N

%
"

out in front of the leading
edge.

What we’ll be doing is
borrowing a little from in-
dustry by setting up a
secondary management
structure, one that's tran-
sient in nature: an editori-
al team that focuses on
putting together a particu-
lar package of related ar-
ticles. It will not replace
our basic editorial organi-

Runyon arrives at Elec-
tronics at a particularly
important time, just as we
are busy finetuning and

RUNYON: Management mus-
cle for our team approach.

zation, which is set up
along traditional lines—
the news section with its

strengthening our team approach to cov-
erage of technology and business news.
He has spent 15 years at Electronic De-
sign magazine, including a year as edi-
tor-in-chief, and just before joining us he
was executive editor—the No. 2 person
on the editorial staff. Stan, a BSEE grad-
uate of City College of New York, also
worked in engineering before becoming
an editor. At Electronics he will take
over the new job of associate managing
editor for special projects.

What Stan represents is management
experience and expertise. As Electron-
tes editor-in-chief Bob Henkel puts it,
“Managing a large staff like ours—
which, unlike others covering the indus-
try, is scattered around the U. S.—is one
of the toughest editorial jobs around,
especially when it's involved with a fast-
changing industry like electronics.”

That’'s where the team approach
comes in. That type of news coverage,
with value added to articles and news
stories by contributions from our editors
around the world, has always been an
Electronics hallmark. But now we're
going to do it even better, and in that
way we're going to manage and commu-
nicate better as we stay even farther

bureaus, the technology
section with its technical editors, and
the support network of copv desk and
art and production departments.

In Runyon’s view, “It's a doubly ex-
citing way to put together what is al-
ready the best technology-coverage
package in the business. Not only will it
be exciting for the reader, but it will be
exciting for those of us who do the re-
porting, writing, and editing, because
we will be using our editorial strengths
to the maximum. I'm looking forward to
working that way.” And it won't take
long: Stan is in charge of a special sec-
tion on application-specific ICs that will
appear in the August 6th issue.

Which brings us back to the key to
making the system work: management
experience. Henkel says, “Since there
can be as many as a dozen people on a
project, the manager must be like the
conductor of a symphony orchestra:
even with all the talent, so much de-
pends on the leader. That’s where peo-
ple like Stan come in.

“His kind of leadership is especially
crucial at Electronics, where we blend
so many talents. It's less so for our
competitors, where each article rises or
falls on the skills of one person.”
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NEWS

INSIDE TECHNOLOGY

Newsletters

Electronics, 21

® GE returns to the computer
market with a 100-megaflops
Warp machine. . .

o ... As Intel begins to develop an
even faster Warp chip

International, 49

¢ Philips starts selling advanced
CMOS logic with new pin layout

¢ JvC will be the first to market
S-VHS camcorders

¢ NHK Labs builds a 20-in. plasma
color display for high definition

Expert systems, 31

Here’s an AI chip-design system
that changes its mind faster, and
NCR is using MCC technology for it
¢ Coming from MCC: even more
powerful expert-system software

Research, 32
It’s time for MCC to fish
or cut bait

Superconductivity, 33
The superconductor race is
attracting MCC

Companies, 34
A downsized Inmos
is on its way back

Telephony, 35
A new chip simplifies
phone-line tests

Semiconductor processing, 38
How silicon is
going to copy GaAs

Computers, 38
IBM’s new bag of tricks
to catch up in networks

Work stations, 42
DEC bombshell: a $7,900
color work station

COVER: ECL’s worldwide drive to take over TTL sockets, 67

A denser, more flexible breed of ECL is on the way from a growing
number of chip makers around the world. These parts are displacing
TTL in the high-performance arena and should be able to fend off the
CMOS push into that end of the logic market

®* How air-cooled ECL VLSI may save the mini, 71
New ECL parts that are faster, denser, and run cooler should help
minicomputers stay ahead of the 32-bit microcomputers

¢ Fairchild bets on ECL line based on standard cells, 74
Targeted at superminicomputer designs, the new VLSI family will be
assembled from flexible building blocks that can be customized at all
levels, crowding up to 20,000 gates on-chip

¢ Fairchild’s high-stakes ECL strategy, 77
Fairchild is committing substantial resources to developing a complete
library of standard cells—and a new approach to ECL for superminis

SPECIAL REPORT: How some U. S. producers fight back, 80
Not all U.S. electronics manufacturers are playing dead or moving
offshore; led by IBM, some are finding a vast array of new ways to
battle foreign competition

Intergraph line gets zippy engine, graphics, 87

A floating-point engine accelerates such tasks as analog simulation,
pe-board layout, and solids modeling, and a graphies processor
provides state-of-the-art graphics display

Now there’s a Starlan transceiver on a chip, 89
With AMD’s single-chip low-power transceiver and a controller chip, a
designer can cut the cost of a StarLAN board to less than $50

From Seiko, a 3-d graphics system that’'s 20% cheaper, 95
It runs 400,000 vector transformations a second—speedy enough to
achieve smooth real-time manipulations; fluid zooms, moves,
rotations, and pans are all second nature

Technology update, 100
Round two for Lattice Logic’s desktop silicon compiler . . . Wire Wrap
holds off three challengers

PROBING THE NEWS

Software stars at the Design Automation Conference, 57
Designers will finally be getting the applications programs they need,
as suppliers unveil new tools designed to work together efficiently

OPINION: Look for allies at home, not in Asia, 63
Small niche semiconductor companies and large U. S. chip vendors
should get together, says Carm Santoro of Silicon Systems
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NEW PRODUCTS

Newsletter, 25

¢ Fairchild guarantees these PLAS
will run at 10 ns

o Hitachi 16-Kbit ECL RAMs access
in only 10 ns

¢ Plug-in card handles logic
analyzer’s job for a tenth the cost
o Data General’s military
superminis double the industry’s
best performance

o Coprocessor board triples the
speed of VAX-based systems

Semiconductors, 107

e Battery-backed static RAMs
from Mostek store 64 Kbits
o Precision Monolithics’ fast
op amp shines in dc performance DEPARTMENTS

o A CMOS register-file chip from

AMD uses 80% less power than its | Publisher’s letter, 3

PAGE 67

bipolar cousin Our newest recruit, Stan Runyon,

. adds management muscle for our
Computers & Peripherals, 110 | team approach to coverage of
* TI's new Lisp work station technology and business news
boosts performance fivefold yet
costs only 50% more Fyl,8 .
e Mil-spec color printer from It seems insane that chip makers
Datametrics does photo-quality would forge ahead with Sematech
work at 200 lines/min if it won’t provide the production
e Itac System’s trackballs need technology that U.S. chip makers
less space than optical mouses need to stay competitive

People, 12

Military/Aerospace Grant Dove retires one hat as he
Newsletter, 103 takes over at MCC

e Air Force taps Intel for avionics
upgrade contract. . .

e ... as DOD’s Joint Integrated
Avionics Program hits a snag

¢ DOD to award up to $20 million
for Ada development tools

W= e Litton, Honeywell team up on
ATF’s inertial navigation system
¢ DOD to award up to $20 million
for Ada development tools

Electronics Week, 118

e The U. S. book-to-bill ratio keeps
on climbing

e Control Data soups up its Cyber
scientific mainframes

¢ IBM shrinks its share in Intel
from 19% to 11.5%

e Apple adds Ada to Macintosh II
o Electronic Data Systems drops
bid for U. S. phone system

¢ Honeywell Bull [aunches two
competitors to IBM mainframes
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The Fastest Floating Point DSP
on the market today!

¢ 100ns Instruction Cycle Time ¢ iO_MHz—l-Iiglt-Speed Clock

An outstanding achievement in Digital
Signal Processing.

OKI presents the first real technology
breakthrough in DSP with the CMOS
6992. A very high speed, very high per-
formance Floating Point Processor which
operates over a wide dynamic range—up
to 480 dB. And provides pre- and post-
normalization - in the first true CMOS
Floating Point DSP.

The Ultimate Math Machine.

OKI’s 6992 puts exceptional flexibility
into your hands. A single chip, configu-
rable for floating point format, fixed
data format or a logical data format.
Easy to interface with 8-bit, 16-bit and
3R2-bit MCUs.

Fastest development, too. Because OKI, of
course, supports the DSP’s sophistication
with every sophisticated development and
debugging tool you need—all PCDOS*
compatible.

Return to:

You’re assured true DSP application ease,
speed and cost-efficiency using OKI’s spe-
cial 6992 ICE optimized for realtime emu-
lation. Supplied with a Macro Assembler
and a special library of subroutines. Plus
a PC add-on Evaluation Board you can
order today—to get a fast start into ad-
vanced CMOS Floating Point DSP.

OKI: the fast track in DSP

for graphics, high-performance
modems, image processing, speech
processing and robotics applications.

/4

I O Pleaserush ____ OKI 6992 DSP PC Add-on
Evaluation Board(s)—125ns version with Assem-

bler and technical data. Special introductory price
per Board is $480.00, including shipping/handling
I (Sorry, no company purchase orders please.)
/ [0 Send only technical data package on OKI 6992 high-
I speed CMOS DSP.

sales taxes
Check or money order for § — enclosed.
Name/Title _ ’ _____w -
Company — : _ _

_ State e
Tl )

OKI ‘ > Address —
e002iCE  —f o B

DSP Marketing Manager, OKI Semiconductor, 650 N. Mary
Avenue, Sunnyvale, CA 94086. (408) 720-1900. Offer limited to 3
Boards per customer and expires August 31, 1987. Available only
for USA and Canada shipment.

L------------

T R
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*PCDOS is a'trademark of Microsoft Corporation. World Radio History



POWER
oP AMPS

lNDUSTRY S LARGEST SELECTION

CHOICES ARE YOURS!

Let us cut your power
problems down to size. . .

PAO3

® 30A/+75V

® FET Input

® SOA Protection

® Power DIP™ Package
(2.35" x 1.64")

® Typical Motor Drive
36V/28A/TC = 40°C

or consider . .

PAG1A

® 10A/+45V
® Tight Offset

PAO9
» 4A/+40V
® 400V/us

PAO8V
® 350V/150mA
® Low Cost

.. .60 MORE
CHOICES
DESCRIBED IN
OUR HANDBOOK!

CALL
(800) 421-1865
FOR OUR POWER
OP AMP HANDBOOK

CONSULT EEM/
GOLD BOOK/IC MASTER

‘ l tech

DEDICATED TO EXCELLENCE

APEX MICROTECHNOLOGY CORP.
5980 N. Shannon, Tucson, Arizona 85741
USA (602) 742-8600
France (6)907.08.24 BRD (06152) 61081
Nipoon (03) 244-3511 UK (01) 979 0123
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It seems insane that chip makers would
forge ahead with Sematech if it won’t
provide the production technology that
U. S. chip makers need to stay competitive

Sematech, the proposed U.S. semi-
conductor manufacturing consor-
tium that’s to be funded equally by cor-
porate assessments and tax dollars,
was still painfully picking its way
through the Capitol Hill maze last week
in its quest for matching dollars from
Uncle Sam. Getting that money now is
key, since the chip makers that started
the ball rolling aren’t willing to put the
/| consortium into operation until it gets a
federal commitment. But even if chip
makers get that support, there’s now a
feeling among some production experts
that Sematech, as it's now planned, may be all for naught.

As one production expert puts it: “A compromise was made
in order to present a united industry front, but it ended up
bastardizing Sematech.” It won’t help the U. S. semiconductor
industry catch up in manufacturing technology with the Japa-
nese, he says, because it is no longer an effective demonstra-
tion program.

Two basic changes were made in the original plan: chang-
ing the demonstration product from dynamic RAMs to static
RAMs and sharply cutting back production volume. The com-
promise was made to pull Texas Instruments Inc. and IBM
Corp. into the fold, our production expert says. “Instead of
the original 20,000 wafers a week, output will amount to just
a few thousand a week at most,” he figures. “You can’t
demonstrate anything with this; there’s no way you can fig-
ure costs,” he laments. “Anyone in manufacturing knows you
have to work a production line full time to obtain maximum
vields. Chip making is like paper making—one continuous
process. Try turning a paper mill on and off and see what it
does to your yields!”

Our expert, who happens to be a veteran manager in the
semiconductor-equipment business, also wonders just how Se-
matech managers will pick their production-equipment suppli-
ers, when there are 30 equipment makers chomping at the
bit. “Already the big companies are maneuvering,” he says.
But he says that it’s still not too late to persuade chip makers
to agree to the original full-production Sematech. And the
discussion is still going on, we understand. With so much at
stake and with so much effort already put in, it seems insane
that the industry would forge ahead with a version of Sema-
tech if it won't provide the kind of production technology that
U.S. chip makers figure they need to stay competitive with
the Japanese. ROBERT W. HENKEL

JUNE 25, 1987 |
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A Fortune 500 company with 1986 sales of $605 million

1

That's the world's largest independent vendor in
CAE/CAD/CAM

With software operating on the world’s most powerful
engineering workstations

_r



Think

New thinking in design automation that gets your thinking to market faster . . .

Create schematics faster with correct-by-construction
design and on-line Electrical Rules Checking

Begin PCB design with a feasibility check, then rely on a
Jull suite of tools for autoplacement, bigh-completion
autorouting, and design rule checking

You have to think fast to stay ahead of the competition. And
you can’t afford bottlenecks in design.

Intergraph eliminates bottlenecks with 5-MIPS processing
power — the fastest workstation on the market. We give you
the power you need to drive correct-by-construction
schematic design, digital and analog analysis, timing-correct
IC layout, high-completion PCB autorouting, 64-bit
mechanical design and analysis, and electronic publishing.

Logic analyzer type display for interactive digital
analysis using HILO-3

000"000

1
I

i
gaocoooo
I'

P ODO

L

Power and ground planes are generated
automatically

We combine that power with outstanding color graphics in a

Unix System V.3 workstation — a machine that talks readily
with other processors on the network.

The Intergraph workstations provide transparent database
sharing and fast, easy communication with IEEE 802.3
(Ethernet) networking, XNS and TCP/IP protocols, and NFS
file sharing.



Intergraph.

Easy-to-use virtual instruments provide a familiar
interface for analog analysis using intergraph’s
Cspice or ACS

A dedicated package for thick and thin film bybrid
design features automatic resistor generation and
automatic routing of chip and wire parts and SMDs

So the next time you think about integrating all your project
tasks and speeding up development, do what many Fortune
500 companies are doing.

For more information or a demonstration, call your nearest Intergraph
representative. Or call, toll free, 1-800-326-3515 in North America or 31-
2503-66333 in Europe.

Circle 11 on reader service card
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Reduce ASIC die size and improve yield with

timing-correct layout, scan rule synthesis, and lest
Dattern generation

—
!

64-bit mechanical design packages and electronic
publishing software round out a system for total
product development

Think Intergraph for Superior Design Automation

INTERGRAPH
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PEOPLE

DOVE RETIRES ONE HAT AS
HE TAKES OVER AT MCC

AUSTIN, TEXAS
he double life of Grant A. Dove
ends July 6. On that date, the 59-

year-old native of rural Virginia will no

longer have to hold down two demand-
ing jobs: one as executive vice president
of Texas Instruments Inc. and the other
as a consultant to industry consortium

Microelectronics & Computer Technol-

ogy Corp., where he will take over as

chairman and chief executive officer.
The overlap occurred because he was
named in March to head

MCC, even though his TI

retirement doesn’t take

effect until July. “Phew.

I've got two badges, two

brief cases, and feel like

I've got two different

hats to wear,” he says.

Dove—a well-liked 28-

year veteran at TI—has

worn the extra hat since
he was named by MCC
to succeed B. R. (Bobby)

Inman, who had guided

the co-op since it started |

in 1983.

To MCC officials, In-

man had been the strong DOVE: “I'm an engineer with an
creative force getting interestin the customer.”

Many are my very close friends. I knew
the time would come when I would want
to do something else,” he says softly
with a southern drawl. “MCC is not
competitive with TI. I hope TI will one
day be part of it, if I can convince them
it is a good use of funds. So, I could
very well wind up working for them
again as well as other companies.”

At MCC, Dove is hitting the ground
running. He needs to deal with the re-
cent loss of members and to restructure
and sell potential mem-
bers on the cooperative’s
research muscle. As a
consultant, he encour-
aged MCC officials in
May to host a technol-
ogy-update conference
for U. 8. electronics com-
panies that don’t belong
to the consortium yet.

That was followed by
letters to chief execu-
tives of 50 prime candi-
dates for MCC member-
ship, says Dove. In June,
he has called on several
he thinks would benefit
from one or more of the
co-op’s programs in chip

the consortium off the ——
ground. Dove now hopes to bring to
MCC new shareholders and a more pli-
able research portfolio as it enters what
he believes is a critical adolescence.
Dove predicts that the period will see
membership turnover becoming a way
of life for research consortiums as the
industry continues to exist in a state of
flux. In MCC’s case, some companies
have already resigned [Electronics, Jan.
22, 1987, p. 30].

Dove arrives with a perspective dif-
ferent from that of Inman, whose back-
ground was in the military and the gov-
ernment. “I'm an engineer with an inter-
est in the customer, and I've always
tried to focus on the customer and un-
derstand the needs,” he says. Dove is a
1951 BSEE graduate of Virginia Poly-
technic Institute who began his career
at Sperry Gyroscope and later worked
at radar supplier W.L. Maxson Corp.
before joining TI in 1959. In 1968 he was
named vice president at TI, where he
headed corporate development. He is re-
tiring as an executive vice president,
most recently overseeing such areas as
research and development and geophysi-
cal services.

“I had 28 years and a lot of blood,
sweat, and tears with those guys at TI.

packaging,  software,
computer-aided design, or advanced
computer architecture. Dove is also
pushing for a new startup program in
superconductive materials (see p. 31).

In addition, the computer-architecture
program is being restructured to cut
minimum dues to $1.2 million, from
more than $3 million a year, and thus
attract more members. The reshaped
program would allow participants to fo-
cus on near-term technology interests in
artificial intelligence, human interfaces,
or systems technology. Core technology
from those three would be available.
“We think we will appeal to some small
developing companies, which are faced
with changing their strategies as they
make a transition from $250 million and
$500 million size to $1 billion,” he adds.

“I'm hoping that we will be able to
speak the language of our customers,”
says Dove, referring to the challenge he
and MCC face in the era ahead. “So my
people are having to explain to me what
they are doing in customer terms, in
addition to using a scientific language.
In addition, I'm encouraging our CEO
members to help us describe what is
being done with the technology and how
they are using it,” he adds (see p.31).
~J. Robert Lineback
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Soak ‘em
choke ‘em
but don't worry about ‘em
Our new waterproof, dustproof switches
are very small, very reliable,
very sturdy 0.1 . , | to 10.1 amps.

Choice of actuators.
Send for specs; you'll see.
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THE POINT
OF NO RETURN.

When you put a Fujitsu ASIC to
work, you can rest assured it will
work the way it should. And keep on
doing its job for a very long time

to come. In fact, when you look at
our performance record over the
years,you'll be hard pressed to find
any field failures at all.

This is no empty promise.
Product reliability has been a way
of life for us for more than 15
years.




That's why we always take a and final test, including 100% AC Call our Hot Line today at
conservative approach to the testing at frequency. So nothing (800) 556-1234, Ext. 82; in California
design process. Giving you realistic s left to chance. (800) 441-2345. Look into ASICs
worst case specs that no produc- To us, reliability in the fieldis ~ you can send out the door. Never to
tion device will exceed. everything. And when you remem-  return again.

Guaranteeing a minimum 90%  ber weve takenover 8000 ASIC .. (o o vice card
utilization of all gates. And giving  devices from design throughmass = © '~ O oo
you a simulation-to-production production, you can see that well
correlation of 99%. giveyoua level of confidencenoone ey

It also why we control every ~ else can offer. rujitsy F UJITSU
stepof the production process.From  So count on parts that have I MICRGELIBATRONIES. I
design to wafer fab to assembly longer life expectancies. Technology That Works.
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Gondor has

/.

N nowertul (4
Ld advanlages
In selling

power
supplies.

Condor really wants to be your main source of power supplies. And that has ifs advantages.
Deliveries occur on schedule. Costs come in with no surprises. We show you ways to save.
All because we listen.

Condor produces 239 quality models of linear and swifching power supplies.

Only Condor offers you a choice of infernational or less expensive domestic products. Our fully
approved value line lowers cost further without cutting quality. And the PAC Series
simplifies your design and inventory hassles. PACs are enclosed models with builf-in
system cooling and worldwide automatic input switching.

If you've had it with excuses from your present power supply vendor, we want to hear from you.
Because we know how to use our ears, As well as the space between them.

.

For detailed information and our power supply catalog,

call us toll-free at 1-800-235-5929. In Californiq, call (805) 486-4565.
Or write to Condor, inc.,
2311 Statham Parkway, Oxnard, CA 93033.
D.C.Power Supplies
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NOW BASICALLY
FASTER

With Infotek’s new compiler, Hewlett-Packard BASIC
(for Series 200/300 computers) runs dramatically faster.

e=>

Library
Now Available SoftwareLibrary

For 5.0 BASIC

SISINAUIOD OOE/OOZ SD14DS dH

&

2-10 times faster, CRT DRAW

Increase the productivity -
of your Hewlett-Packard | | | l statements 2-3 times faster,
AT 3,

Series 200/300 workstation b program flow control oper-
with BASIC compilers from ations 2-100 times faster.
Infotek Systems. Infotek's e

- ﬁ So make your HP system
new BC305 compiler for PSSy g BASICally faster. Call

HP BASIC 5.0 is as fast and Infotek Systems today for
easy to use as our compilers information on BASIC com-
for previous versions of HP BASIC, e Source code can be retained with pilers and our other enhancement
and includes these new features: compiled code for easy editing and  products for HP Series 200/300 com-
¢ Compatible with all HP Series debugging of programs. TRACE puters. Infotek Systems, 1045 S.
200/300 computers, including and STEP can still be used with East Street, Anaheim, California
models 330 and 350. compiled code. 92805-8508, (714) 956-9300,
¢ Includes Infotek’s BC305 Fast ¢ Compatible with both ROM- and (800) 227-0218, In California
Matrix Binary. Allows MATfstate— RAM-based operating systems. (800) 523-1682, TELEX 678870.
ments to execute 2-3 times faster Once a program is compiled, exe-
than with HP’s MAT binary. cution is identical to standard inter- INFOTEK
* Supports the entire 5.0 BASIC preted BASIC. Typical performance I
language set, including complex improvement factors with floating ® SYSTE MS
arithmetic. point support: integer operations
¢ Unsecured execution module. 10-40 times faster, string operations
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Experience EZ-PRO.

Experience quick delivery,
easy operation, fast develop-
ment schedules. EZ-PRO”
users reap the benefits of the
C language fully integrated
with advanced emulation
tools, including precedence
triggering, Deep Trace,” and
on-line code revisions.

American Automation’s
5-year limited warranty.
And the cost? EZ-PRO
development support, both
hardware and software, for
64180 projects—Iless than
$2,800. Same for 8051.
The 68HC11—$4,495 *

System/2;" Macintosh II;"
VAX," MicroVAX" and Sun
Workstation.”

EZ-PRO users also have the
advantage of the best post-
sales support in the industry.

e 2 ) .
In addition to IBM" PC-XT/ They know that their Experience EZ-PRO for
AT, hosts include IBM Personal  emulators are covered by your next project.
Intel: 8031 Motorola: 6800 Hitachi: 6301R Rockwell: 6502 | RCA: 1802 Zilog: Z80A
8032 681300 6301V1 6503 1805 Z80B
8086 8035 6811C11A2 6801 6301 6504 1806 Z80H
8088 8039 G8HCIIA8 6802 6301Y 6505 CDP6805C4 2180
80186 834 681302 6303R 6506 CDP6805C8 28001
80188 8048 68000 146805E2 6305V 6507 CDP6805D2 28002
80286 8049 (8008 6803 63705 6512 CDP6805E3
8050 68010 6808 6309 6513 T—— °C: v
8051 68808 6309E e514 | Tlarris: - B0CES NEC: N
8085A 6809 64180R 6515 . e~ v
8085A2 6309E National: Signetics: 83300
8096/97 68109 NSC800 8X305
68BOYE
...AND MORE *Assumes EZ-PRO Development Station

connected to MSDOS host.

IBM is a registered trademar

International Business Machi

VAX and MicroVAX are registered tradema
of Digital Equipment Corporat

Macintosh is a registered trademar

Apple Computer, Inc.. Sun Workstai

is a registered trademark of !
Microsystems,

american automation ,A

2651 Dow Avenue, Tustin, California 92680 (714) 731-1661
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GE RETURNS TO COMPUTER FRAY WITH 100-MEGAFLOPS WARP MACHINE...

eneral Electric Co. is returning to the commercial computing business.

The Fairfield, Conn., company, which sold its mainframe computer opera-
tion to Honeywell Inc. back in 1970, is now about to release a commercial
version of Warp, a high-speed systolic-array-based processor that it devel-
oped under the Defense Advanced Research Projects Agency’'s Strategic
Computing Initiative. The system, which will cost about $350,000, features
peak speeds of 100 million floating-point operations/s and will hit the market
“within the next few weeks,” the company says. The machine is based on
work done at Carnegie Mellon University in Pittsburgh, Pa. [Electronics, Aug.
20, 1984, p. 24]. GE has already delivered several machines to Darpa for use
in high-speed image-processing tasks; they consist of 10 processor boards,
each a linear systolic array capable of performing 10 megaflops. Now GE is
eyeing applications such as medical image processing, finite-element analy-
sis, and scientific computing. 4

...AS INTEL BEGINS TO DEVELOP AN EVEN FASTER WARP CHIP

ith General Electric Co. about to start selling its Warp processor, Intel

Corp., of Santa Clara, Calif., is gearing up an effort to reduce the Warp
architecture to a single chip, according to H. T. Kung, leader of the group at
Pittsburgh’s Carnegie Mellon University that developed the Warp system. Each
chip, coupled with memory, will be the functional equivalent of one of GE's
Warp boards, but will be capable of running 200 million floating point opera-
tions/s—twice that of the GE product. Kung says the Intel chips will be used
in a system, called iWarp, that should reach the market around 1990. Before
that, Carnegie Mellon expects to take delivery of three 72-cell systems, each
capable of running 1.4 billion floating point operations/s. O

A SOLID-STATE SOLUTION FOR INDUSTRIAL GAS MONITORING

olid-state technology based on a unique, acousto-optic crystal material

from Westinghouse Electric Corp. could soon have a big impact on
industrial gas monitoring. The Westinghouse Combustion Controf Division,
Orrville, Ohio, plans to introduce a gas-analysis system in October that uses
an acoustically tunable infrared filter made from single-crystal thallium arsenic
selenide. When packaged with a radio-frequency ftransducer, the crystal
serves as a variable diffraction grating for infrared light. The crystal can be
tuned to specific wavelengths by varying the sound waves applied to the
material by the rf transducer. Then, because chemical compounds are identifi-
able by the wavelength of IR light they absorb, the device can detect whether
specified compounds are present in a smokestack. Current gas-analysis tech-
niques typically require the physical extraction of a gas sample, or the use of
mechanical filter wheels, spinning gas cells, moving mirrors, or mechanical
light choppers. O

AT MAXTOR, A PARTS SHORTAGE IS DEPRESSING EARNINGS

Maxtor Corp. of San Jose, Calif., the Winchester disk drive maker that has
outperformed the industry while growing faster than 100% per year
[Electronics, June 11, 1987, p. 49], has had to slow production of two prod-
ucts it was counting on to keep its growth rate going. Citing a shortage of
critical parts from its suppliers, the company says that it is shipping its new
380-Mbyte EXT-4000T and 760-Mbyte XT-8000E 5%-in. Winchesters “in
quantities less than our customers expected.” H.J. Kilsdonk, director of
marketing, says the problem won't last long, however, adding that he expects
“to be out of the woods in the next four to six weeks.” O
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MARRYING ECL LOGIC TO RAM IN ASIC YIELDS 5-NS ACCESS TIMES

Marrying a fast dynamic random-access-memory array and emitter-cou-
pled logic on the same chip, two new application-specific integrated
circuits from Fujitsu Ltd. keep memory-access times down to 5 ns. By elimi-
nating output buffers between logic and memory, the ASICs cut about 15 ns
off access times of systems that depend on separate logic and memory chips.
They also cut total energy consumption in half—down to 8 to 10 W per chip.
The ET-2009M has 1,920 logic gates and 9 Kbits of RAM, and the ET-3004M
offers 2,880 logic gates and 4.5 Kbits of RAM. The devices can be cooled by
a 5-m/s airflow, so they are well suited for the next generation of minicomput-
ers that target 10-million to 15-million-instruction/s performance. Fujitsu says
application development takes five weeks and costs about $34,500, but the
parts are initially being offered only in Japan. The chips themselves will cost
between $300 and $350 each in 500-unit purchases. Fujitsu is expected to
start U. S. sales in the near future. O

HOW IBM SOLVES A GaAs PROBLEM WITH JUST A LITTLE WATER AND LIGHT

cientists at IBM Corp. have discovered a simple solution to pinning, one of

the biggest problems holding back development of gallium arsenide inte-
grated circuits. Pinning is caused by small quantities of arsenic that build up
on a wafer's surface, making it a difficult base on which to implement
circuitry. But by spraying a stream of purified water onto the wafer surface
while at the same time exposing it to ordinary light, researchers at IBM's
Thomas J. Watson Research Center in Yorktown Heights, N.Y., discovered
they could create a photochemical reaction that washed away the excess
arsenic. In the past, designers have avoided pinning problems by putting
down layers of aluminum gallium arsenide over the GaAs substrate, but that is
expensive and complicated. ]

HOW ONE GROUP GAINS FROM TRW’S PLAN TO QUIT COMPONENT MARKET

RW Inc. may be selling most of its electronic-components businesses, but

the company is not totally abandoning the commercial semiconductor
market. It is holding onto the LSI Products Division, which will be its only
semiconductor unit making outside sales. TRW is positioning the unit to be a
more focused military supplier by giving it responsibility for marketing chips
from Phase 1 of the Very High Speed Integrated Circuit program. The La
Jolla, Calif., division currently sells about half of its data-acquisition and digital-
signal-processing devices for military applications. LSl Products, one of the
few organizations that has been successful in transferring military technology
into the commercial arena, was started in 1977 to sell bipolar products
developed for military hardware. Now, under a plan announced in June, it will
become part of TRW's defense-oriented Electronic Systems Group. O

VARISTORS ON A PIN: A NEW WAY TO SAVE PC BOARD REAL ESTATE

ystems designers have long recognized the value and need to build

power surge protection into most systems, but they pay a price for such
suppression devices: they take up valuable board space. In designing a
varistor small enough to fit like a sheath around the pins in a connector
housing, however, the GE/RCA Solid State Division may have solved the
problem. The company’'s new connector pin varistor can net board designers
as much as a 15% space savings. But it will cost them—GE/RCA will charge
almost 10 times as much for the new parts as for standard metal oxide
varistors, which typically cost less than 50 cents. The company is aiming the
new parts at military markets, where saving space is most vital. O
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“WE DESIGNED THIS CHIP FOR YOU.”

How Our Modem/UART Chip Can Simplify
Your New Integral Modem Designs. "With our
experience as the industry leader in single chip
modem IC’s, we knew we could integrate a
UART with a modem, but we asked you ‘who
needed it? Your answer was—all the designers
wanting to put the modem inside their pro-
ducts —especially designers of lap-top PC's,
portable terminals, and other bus-oriented
products.

“You told us you wanted a modem chip
that connects directly to the computer bus with
no additional IC's—a chip compatible with
popular bus standards but flexible in use. And
you wanted it to run from a single +5 volt
supply with the lowest possible operating
power. So we developed the SSIK222U—the
industry’s most highly integrated combination
modem and UART. And here’s what our new
chip does for you.

“It operates off the system microprocessor
without the need for a separate controller chip.
It frees up board space for other purposes by
putting the modem, the UART, and system
related functions all in one 40-pin DIP. It pro-
vides you with all the modem functions you
need for world-wide operation at 300, 600,
and 1200 bps rates for Bell and CCITT stan-
dards. And it gives you a UART interface that is
completely compatible with the industry stan-
dard 8250A/16C450 devices used with IBM PC
compatible products. Our unique design also
allows you to use the UART independent of the
modem function, giving you an additional
serial port. All of this in a low-power CMOS
device that operates from a single +5V supply.
In short, it's a chip that we designed for your

application:
Call Now!
(714) 731-7110, Ext. 575
For more information on the SSI K222(,
or the complete K-Series family of com-

patible modem IC's, contact: Silicon Systems,
14351 Myford Road, Tustin, California 92680.
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“Where we design to your applications.”
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Overnight delivery is only half our legend.

Fred Molinari, President

— T 1 ——  Theother half is quality. At Data Translation,

N e R B B we ride herd over the quality of everything we make.
S+ . Alllmage Processing, Array Processing, and Data
. 4' ’ i ~ | ses  Acquisition boards and software for the [BM PC are
P | 32512 |- - |~ | == pre-tested and pre-burned in. We deliver products that

e | TS i T T meet our tough quality control standards, making our
g e T return rate the lowest in the industry.

o | R | G | e | e | e So phone us by mid-day for overnight delivery.

Tmgrn |l am | s || e After all, why should you wait weeks to start

— T T  important projects when Data Translation can

| have you sitting tall in the saddle tomorrow?

| CALL (617) 481-3700.

Array Processor
= L — 1 — 1
* All execution speeds are real-world, not theoret cal, and include- overhead times.

Data Acguisition (30 Boards Total
T T

I
Analog Digital | 12-bit&

Series [I{e} 1’0 16-bit Throughput Software | Price .

- — To learn more, see us in Gold Book

DT2801 [ e o [pr-zsie| .| $295-52070 / 1987, or call to receive our first-ever

DT2821 v v » | 45-250kHz v |s1345-52005. 55 1987 3-Book Set, mdUdmg 198.7 Cata-

- 4 - i P77 TR log, Product Summary Price List, and

DT2841 v ‘|> v v 40-750kHz | .  [$1450-$2995 Applications Handbook.

DT2811 v v 12-bit 20KHz v $199-$745

= i 1 ] — i

DATA TRANSLATION

World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA01752  (617) 481-3700 Tix 951 646

European Headquarters: Data Translation Ltd., 13 The Business Centre, Molly Millars Lane, Wakingham, Berks, RG11 2QZ, England Tix 849862 (#D)

International Sales Office: Australia (61) 2-662-4295; Belgium (32) 2-7352135; Canada (416) 625-1907; Chile (2) 2-253689; China (408) 727-8222, (86) B-721-4017; Denmark (45) (02)
187188; England (44) 734-79383; Finland (358)-90-372144; France (33) (1) 69-28-01-73; Greece (30){3) 152-7039, (30) (1} 361-4300; Hong Kong (852) 3-318585; India ’391) 2-231040; Israel

)
1972) 3-324298; Italy (39) 2-81821; Japan (81) (3) 502-5550, (81) (3) 375-1551, (81) (3) 355-1111; Korea (82) 778-0721; Malaysia (60) 3-36299. Morocco{21) 9-30-6949; Netherlands (31)
70996360; New Zealand (61) 2-662-4295; Norway (47) (02) 559050; Peru (51)(14) 31-8060; Phillipines (63} 818-0103, Portugal (351) 1545313. Singapore{65) 271-3163; South Africa (27)
12469221; Spain (34) 14558112; Sweden (46) 8-7617820; Switzerland (41) 17231410, (41) 22360830; Taiwan (86) 2-709-1394; West Germany (49) 89809020,

BM PC is a registered trademark of IBM Corp. Data Translation is a registered trademark of Data Translation, inc.
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PRODUCTS NEWSLETTER

FAIRCHILD GUARANTEES THESE PLAs WILL RUN AT 10 NS

family of 10-ns programmable logic arrays from Fairchild Semiconduc-

tor Corp. aims to shoot holes in the theory that blazing speed and TTL
programmable logic don't mix—and the company will guarantee it. The FAST-
PLA family, fabricated with the company’s oxide-isolated Isoplanar FAST-Z
technology, is not the fastest PLA line available—some commercial emitter-
coupled logic parts run at 5 ns—but it is the only family with a 100% speed
guarantee. The Cupertino, Calif., company guarantees performance because
instead of designing with conventional metal-tink fuses, Fairchild uses vertical
cells coupled with on-chip test circuitry that allows full preprogramming ac
and dc testing. Instead of blowing fuses and hoping for the best, designers
can test the logic pattern’s speed. FASTPLA parts operate at up to 70 MHz
and are functionally equivalent to standard 20-pin PLA devices. Samples are
available now, with production quantities expected in the third quarter for $8
each in 100-piece guantities. O

HITACHI 16-KBIT ECL RAMs ACCESS IN ONLY 10 NS

BiCMOS 1.3-um technology developed for Hitachi's 64-Kbit emitter-cou-
pled-logic-compatible random-access memory {Electronics, March 19,
1987, p. 26] has been adapted to a new series of 16-Kbit devices that feature
even faster access times: only 10 ns maximum, a 33% improvement over the
15 ns of the 64-Kbit parts. The speed is possible because word lines are
shorter with the new devices. The devices come configured as either 16-K
words by 1 bit or 4-K words by 4 bits in both ECL10K and ECL100K versions.
All are available in Cerdip packages. Typical power dissipation for the
HM100484 4-K-by-4-bit chip is 630 mW. The price for samples is $69.20
(10,000 yen). In 1,000-unit lots, the devices cost $48.44 each (7,000 yen). {J

PLUG-IN CARD HANDLES LOGIC ANALYZER’S JOB FOR A TENTH THE COST

Crowcard {l from Applied Physics Inc. performs like a one-shot logic
analyzer in diagnosing problems in the bus of an IBM Personal Comput-
er. But at $589—5% to 10% of the full-featured logic analyzer's price—it's a
real buy for PC hardware and software developers. Like the original Crowcard
from the West Lafayette, ind., company [Electronics, Oct. 16, 1986, p. 138],
Crowcard 1l plugs into an expansion slot on a PC, PC/XT, or PC AT. But it
goes beyond simple bus-monitoring functions and freezes bus activity of a
single cycle on a predetermined trigger. Triggers—such as the central pro-
cessing unit's execution of a particular command—are preset with DIP switch-
es. When triggered, the Crowcard Il automatically latches the light-emitting
diodes used to monitor the bus, providing an LED snapshot of the cycle. The
Crowcard Il will be available in July. 0

DATA GENERAL’S MILITARY SUPERMINIS DOUBLE INDUSTRY’S BEST PERFORMANCE

Military contractors looking for secure or rugged superminis have a new
range of options from Data General Corp. that delivers almost twice the
performance of current military-qualified systems. Models of both the Tempest
and the rugged versions of the six-month-old Eclipse MV/15000 cover a
performance range from 2.9 to 6.4 million instructions/s—power the West-
boro, Mass., company claims is the best on the market. The rugged MV/
15000R computers meet military standards for shock, vibration, temperature,
and humidity. They range in price from $117,500 to $284,000. The
MV/15000T Tempest models meet the NACSIM 5100A military-security speci-
fication and cost between $177,000 and $299,000. The computers will be
available in the fall. 0
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COPROCESSOR BOARD TRIPLES SPEED OF VAX-BASED SYSTEMS

ystem developers using Digital Equipment Corp.’s MicroVAX as a central

processing unit can boost speed threefold by offloading number-crunching
programs to a coprocessor board from Avalon Computer Systems. The AP/20
Attached Processor gets its kick from an Intel Corp. 80386 32-bit microproces-
sor running at 3.5 to 4 million instructions/s with a floating-point multiply time of
437 ns, says the Glendale, Calif.,, firm. The board needs no source-code
changes, but code must be recompiled on an Avalon compiler. Compatible with
any Q-Bus VAX system, multiple AP/20 boards can boost performance as
much as 10 times and can run several programs concurrently. One gigabyte of
protected virtual-address space and 4 Mbytes of real memory are included at
the single-unit price of $10,000. Delivery is 30 days. O

CONNER'’S 3'2-IN. WINCHESTER COMES WITH A BUILT-IN CONTROLLER INTERFACE

COnner Peripherals Inc. is offering original-equipment manufacturers who
put 3%2-in. Winchester disk drives in their IBM Corp. PC-compatibles an
integrated PC AT bus interface. All competing 3%2-in. drives require an out-
board controller, and although equipment costs of the two systems are com-
parable, Conner’s solution saves OEMs the cost of qualifying and integrating a
controller. The San Jose, Calif, company’s 40-Mbyte CP342 also boasts
better performance than its competitors. It offers 29-ms average access time,
6-W operating power, a noise level of less than 35 dBA, and shock resistance
of 75 g. By contrast, the 3%-in. drive in a standard IBM Personal System/2
and PC AT has a 40-ms access time, 28 W operating power, a 45-dBA noise
level, and a shock resistance of 25 to 40 g. Available now, the drives cost
$785 each; OEM discounts are available. O

ZEHNTEL CUTS TEST-DEVELOPMENT TIME FROM MONTHS TO WEEKS

y adding functional testing to in-circuit testing, Zehntel Inc.’s 850 F/I

board tester eliminates the need for traditional simulation techniques—
allowing users to create a test with high fault coverage in two weeks instead
of the usual six or more months, says the Walnut Creek, Calif., company.
Functional testing gives the 850 F/| the ability to handle interactive or timing
faults in parts of the board, such as surface-mounted devices, that are
inaccessible to in-circuit test probes. In the past, that inaccessibility meant
simulation was required. The system can also take advantage of self-test
capabilities built into microprocessor-based boards for running an at-speed
functional test. It includes a graphics work station based on the Macintosh
Plus and an integral 16-channel logic analyzer. The price of an 800-node
tester is $263,000, and Zehntel is scheduled to begin the first shipments in
July. o

IF YOU CAN PRINT, THIS GADGET LETS YOU INPUT TO A PC

By using artificial-intelligence software to recognize hand-printed characters
and numerals, Communication Intelligence Corp. has given system inte-
grators an easy-to-use input device for personal computers. Handwriter is
designed to replace unwieldy keyboards in applications such as inventory
management, form-filling, and data entry. Introduced at last week’s National
Computer Conference in Chicago, Handwriter consists of a digitizing tablet
and pen, plus an associated 68000-based processor that runs the Al pack-
age. A Japanese version of the system can recognize 3,000 ideographic
characters. That version will be available in the third quarter. The Menlo Park,
Calif., company is readying a U. S. version costing between $600 and $1,000
for introduction by the end of the year. 0
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“It’s access — fuller, easier information access that’s at the heart of our success
in selling Digital’s networked desk-top computing,” states Tom Curry, vice president
of Marketing at McDonnell Douglas Manufacturing and Engineering Systems Com-
pany. ‘“‘Architectural engineers now realize that the isolated PC is not the answer.”

In Mr. Curry’s view, Digital’s ability to network, plus compatibility from indi-
vidual workstations to huge processors are ideal for the architectural community.
“For any building project to progress smoothly, there has to be a coordinated
effort. The group working on lighting, for example, needs to share information

“With Digital's networked
desk, McDonnell Douglas
is giving architectural
engineers a more
productive way to build”

with those designing heating and ventilation. In the Digital environment, that’s

exactly what they do.”

“In our own marketing efforts,’ adds Mr. Curry, ‘‘Digital offers two enormous
competitive advantages. Planning for the future is easier because of Digital’s com-
mitment to compatibility. And we do very little selling of Digital 10 our customers
— engineers are already sold.” To get your competitive advantage now, write:

Digital Equipment Corporation, 200 Baker Avenue, } A
West Concord, Massachusetts 01742. Or call your !
local Digital sales office. J

© Digital Equipment Corporation 1987 The Digital logo is a trademark of Digital Equipment Corporation
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When you need a multilayer
solution yesterday,
bhave your computer lalk
to our computer today.

From design concept through
prototype to full-scale production,
our highly skilled design and
fabrication professionals are
committed to your program.
Because of this commitment, Augat
has continually met and exceeded
the ever increasing needs of
servicing the military, computer,
telecommunications and other high
technology market segments.

Design concept
o
Jfabrication

When “time to market” pressures
become critical, our computerized
data transfer capabilities and one-
on-one engineering support make it
easy to translate design concepts
into finished board products quickly.
Our design facilities include Scicards®
system software for PWB layout,

VAX is a registered trademark of

AUGAT

Gerber photoplotters for precision
artwork generation, and other vital
post-processing and interface
capabilities.

This total computer-integrated
manufacturing capability allows you
to input schematics from your CAE
workstation directly to our VAX®
computers via mag tape, floppy
disc, or modem. Just think about
that — implementing your design
can be as simple as dialing a
phone!

We’re with you
every step
of the way

A major part of Augat's total
vertical integration is our board
fabrication capability. With pre-
cision artwork generated by our
experienced staff of PC design
engineers, coupled with our 30 years
of board-level interconnection ex-
perience, top quality muitilayer
boards are guaranteed. The com-
plete process, from imaging to test-
ing, is achieved by our UL and
MIL-P-55110D approved fabrication

facilities. For even greater “product
to market pressures”, a quickturn
fabrication service is available.

Add zero-profile

pluggability with

Holltite’Contacts
|

A )

By investing just pennies per
plated-thru hole, spec in Holtite®
contacis and increase your
assembly throughput and yields.
Augat's patented and proven
Holtite® contacts are solderless,
zero-profile, automatically
insertable and available in a wide
choice of options. Ask for the
complete Holtite® story and specs.

New!
Muitiiayer |
& Hoitite |

Literature ,
Avallable

“INTERCONNECTION

SYSTEMS

Digital Equipment Corporation
SCICARDS is a registered trademark of
Scientific Calculations, Inc.
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HERE’S AN Al SYSTEM THAT
CHANGES ITS MIND FASTER

FIRST PRODUCT BASED ON MCC TECHNOLOGY, IT SPEEDS CHIP DESIGN

FORT COLLINS, COLO.
etting expert sys-
tems to revise their

knowledge is a slow and

now NCR Corp. is pre-
paring to go to market
with one that not only
gives up faulty assump-
tions and changes its be-
liefs with ease, but does
it fast.

sor is to be used for de-

a better time (see p. 32).

alog-circuit design.

unwieldy process. But

users. Proteus accepts
such information because
it is a logic-based non-
monotonic reasoning sys-
tem, which unlike fixed-
truth  monotonic  pro-

grams can automatically
revise inferences by re-

SIMU-
LATION
ADVICE

SPECIFIC TEST FUNDA-
FUNC TIMING | | apiiTY MENTAL
TIONAL | |ADVICE] |‘ABvice ADVICE DN
ADVICE GDDO DESIGN

SPECIFI- tracting faulty assump-
CATION 3 3
FEASIBILITY tions when new beliefs
ADVICE are entered into the pro-

The NCR Design Advi-

gram. In this area, a key

e e —— contribution of Proteus
DESIGN AID. The NCR Design Advisor gives an engineer advice in six areas as he to expert-system technol-
signing semicustom chips designs semicustom CMOS chips from a library of standard cells.

ogy is the way it guides

and is the first commer-
cial product based on technology devel-
oped by Microelectronics and Computer
Technology Corp., the industry’'s re-
search consortium. For MCC, whose crit-
ies have been saying that member com-
panies are not getting their money’s
worth, the NCR product couldn’t come at

The NCR system uses ground-break-
ing technology that integrates knowl-
edge and rules into a single, easy-to-use
data base. Built atop MCC’s latest ver-
sion of a hybrid expert-system shell
called Proteus 2.0, it will be set up ini-
tially to give advice to customers de-
signing their own semicustom chips
from a digital CMOS standard-cell li-
brary. The tools will also be used on
NCR gate arrays and eventually for an-

In essence, the system eliminates hu-

man engineering errors before other
computer-aided-design tools begin their

COMING FROM MCC: EVEN MORE POWERFUL EXP

work. To keep the expert system from
pestering human engineers, it under-
stands and reasons about circuit design
directly from the net list—the circuit de-
scription. Whenever the designer is
ready, the system can be asked to look
over a design and explain its inferences;
the program will ask questions only
when ambiguities emerge.

Working from the net list, Design Ad-
visor can give detailed recommendations
for improved performance, testability,
and manufacturing yields at any point
in the design routine. According to ini-
tial studies of particular designs, 66% of
the problems could have been caught by
the system, and 70% of the timing-relat-
ed problems would have been found.

The NCR system ferrets out problems
by taking full advantage of the unique
truth-maintenance feature of Proteus 2.0.
In operation, NCR engineers will periodi-
cally insert new knowledge gleaned from

the mechanism that per-
forms contradiction resolution, using a
method known as dependency-directed
backtracking.

NCR will first offer the system as a
service to customers in early fall, charg-
ing $4,000 to $8,000 depending on chip
complexity, says H. Gene Patterson, di-
rector of the semicustom business unit
in NCR’s Microelectronics Division at
Fort Collins, Colo. Designs will be en-
tered into the system via dial-up mo-
dems or by NCR engineers in Fort Col-
lins. A typical design will be evaluated
within one day, using Lisp-computing
hardware from Symbolics Inc. at the
NCR facility. The software is now being
written to work on Apollo-work-station-
based systems from Mentor Graphics
Corp. (using Common Lisp). When that
is done, NCR will deliver systems to cus-
tomer sites early in 1988. No price has
been set.

The Design Advisor’s object-oriented

ERT-SYSTEM SOFTWARE

Look for Proteus to get a sense of time
and more powerful reasoning muscle.
Proteus is the hybrid expertsystem
shell developed by Microelectronics and
Computer Technology Corp. and used
by NCR Corp. as the basis of its new
Design Advisor. This year’s 3.0 version
of the expert-system development tool is
expected to move Proteus into temporal
reasoning as well as give it the ability to
graphically display its reasoning and
knowledge in its data base.

“A computer will not understand that

it is not worth the time to calculate all
of the primes, for example. It knows
that is a determinable problem and will
attempt it,” explains Joseph F. Scullion,
deputy director in MCC’s artificial-intelli-
gence program and the liaison for co-op
member NCR Corp. “We want to add
some sense of time into Proteus—how
long it will take to get an answer and
how time is contiguous. That is a hot
topic in artificial intelligence today.”
The Austin, Texas, research consor-
tium is also working on a graphic sys-

tem to display relations between rules
and knowledge in Proteus 3.0. Other
areas of research include isolating sec-
tions of knowledge into miniature ex-
pert systems that divide up a large
problem, knowledge-acquisition tools,
and enhanced explanation capabilities.
A variant of Proteus—dubbed Argo—
has not yet gone to program members.
Argo works by searching its knowledge
base for analogous problems and solu-
tions—much like an experienced engi-

neer. —J. Robert Lineback
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data base of tightly integrated knowl-
edge frames and inference-driving rules
is based on broad experience. It repre-
sents about 50 man years of collective
chip-design experience from NCR engi-
neers and customers. NCR also con-
ducted an extensive series of taped in-
terviews with other engineers, ranging
from VLSI experts to new BSEEs, says
Daniel L. Ellsworth, advanced develop-
ment strategy manager at the Micro-
electronics Division.

One aim of the data base is to pass on
NCR’s experiences with semicustom-chip
customers. ‘‘We think this will be a ma-
jor competitiveness advantage,” adds
Ellsworth, referring to NCR’s five years
in standard-cell chip markets.
KNOWLEDGE WEB. NCR had to adapt the
Proteus development system to its De-
sign Advisor. It accomplished this by de-
vising a proprietary web of connected
knowledge frames, which are like data
templates describing and recognizing
common sets of features. The structure
was organized by NCR’s senior principal
engineer on the project, Robin L. Steele,
with signals and cells grouped into a
lattice of cells so that values and fea-
tures are inherited from like signals and
cells.

The software employs these knowl-
edge frames and integrated rules as it
reviews the design with an eye toward
offering advice in a half dozen areas:
simulation tips; specific functional advice;
timing (such as load balancing, setup and

hold, and skew problems); testability;
fundamental good design; and specifica-
tion feasibility.

Over the past year, Steele spent much
of her time at MCC in Austin, Texas,
swapping information with MCC re-
searchers, who then used the input from
NCR’s application development to im-
prove the Proteus technology. MCC has

MCC hopes its transfer
of technology to NCR
is just the beginning

delivered versions of Proteus to all of
its Advanced Computer Architecture
program members for use in a wide
range of applications.

The result, says Charles Petrie, MCC
project leader of the expert-system-tech-
nology project, is that “we and NCR
both took a gamble on working closely
with an application. It was a difficult
application and we didn’t know if we
would be successful. It worked and
turned out to be an excellent model for
getting technology from MCC’s hands to
the shareholders.”

For NCR, the close work with MCC
enabled it to fully use Proteus’ features.
Says Ellsworth, “The intent of our sys-
tem is to move the identification of po-
tential problems in the design to as ear-
ly a stage os possible, before they be-
come embedded into the chips.” NCR

targeted the use of the belief-revision
expert system at fundamental circuit-de-
sign rules and knowledge. One alterna-
tive would be to embed AI into each
computer-aided design tool, such as a
silicon compiler. “We are addressing it
at methodology level, namely good de-
sign practices,” Ellsworth says. “It is
apparent to us that these good practices
have remained relatively constant ever
since we have been designing with dis-
crete components.”

MCC researchers have developed a
way to allow the backtracking and as-
sertion changes—the act of detecting
and acting on a contradiction—to be
guided by the system’s own domain
knowledge, explains MCC'’s Petrie. “The
knowledge would state which assump-
tions should be retracked first, involving
the same kind of general reasoning em-
ployed in the rest of the expert system,”
he says. A key achievement of the
knowledge-guided mechanism is that it
is generically applicable to all possible
Proteus-based applications, unlike early
dependency-directed backtrack systems.

“We have not yet succeeded to our
standards and still have a lot of work to
go,” says Petrie, referring to long-term
Proteus goals. The next step is getting
close, however. Proteus 3.0, with en-
hancements—such as some ability to
comprehend the notion of time and
graphic display of decisions—is to be de-
livered this year (see p. 31).

—J. Robert Lineback

RESEARCH

ITS TIME FOR MCC TO FISH OR CUT BAIT

AUSTIN, TEXAS
For three years now, research has
gone on hot and heavy at Microelec-
tronics and Computer Technology Corp.,
the industry’s research consortium, but
none of it has made it to market. Now
the first of MCC’s 20 shareholders, led
by NCR Corp. (see p. 31), are starting to
use MCC technology in new products,
and they’re hoping to see profits during
the coming year. At the same time, in-
house application of MCC research by
its members is beginning to accelerate.
“It is a critical period. This is going to
be a key year for major deliverables to
shareholders,” says Joseph A. Boyd,
MCC’s interim chairman. Boyd, whose
full-time job is chairman of Harris Corp.,
an MCC member, will give up his MCC
caretaking role in July. That's when
Grant A. Dove, who intends to mold the
consortium into a more flexible, market-
sensitive, technology think tank, becomes
permanent chairman (see p. 12).
To carry out Dove’s directive, MCC is
restructuring its largest program—Ad-
vanced Computer Architecture—to en-

able its members to focus resources on
areas that promise immediate paybacks.
These are spinoffs from long-term re-
search targets, transferred in the form
of prototypes and interim technology
(see table). The new structure also is
expected to include a cut in the mini-
mum membership fee by more than
half, to $1.2 million.

All this activity comes at a time when
the honeymoon is ending between share-
holders and the consortium, acknowl-
edges Boyd. The companies supporting
MCC are now looking for usable results.
MAJOR PROJECTS. ‘[MCC] has major de-
liverables in packaging, artificial intelli-
gence, and computer-aided design,”
Boyd says. “Software and others are
more long-term projects. The next two,
three, and four years are going to be
critical as to whether MCC not only can
develop the technology, but assist in the
transfer to shareholders, because the fi-
nal payoff will be the effective use in
developing products that are profit-
able,” he continues. “We are not just in
this to do research. Every member is in

it to get a competitive advantage in
world markets.”

So several other members with their
own products and services based on Al
tools are coming along not far behind
NCR and its Design Advisor. One, the
new Honeywell Bull Inc. joint venture,
is developing an expert system for per-
sonal computers that would work out
the placement of text and advertising
graphics using the same Proteus 2.0
shell from MCC that NCR used.

Honeywell Bull—owned by Honeywell
Inc., Groupe Bull of France, and NEC
Inc. of Japan—is not itself an MCC mem-
ber but inherited the AI technology from
what was once Honeywell Information
Systems. It had been among the most
aggressive users of MCC Al technology,
putting the first and second versions of
the Proteus shell to work in a compo-
nent-placement system, called Plex, that
is being used at its Boston Products Op-
eration in Billerica, Mass., to lay out
boards for Honeywell Bull's multiuser
computers. Plex cuts the time it takes to
place components on boards from one
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week to three hours. The operation is
also preparing a second Proteus-based
tool for its marketing and sales people
that suggests computer configurations
and pricing tradeoffs for customers.
The target of the marketing system is
similar to that of the existing Xsel and
Xcon hardware-configuration software
at Digital Equipment Corp., an MCC
member. DEC wants to extend its ex-
pert systems with common-sense rea-
soning based on technology developed
at MCC. DEC, like some other MCC
shareholders, prefers to rework the co-
op’s technology. “Very little of those [in-
terim technology transfers] will actually
be used in the form in which we receive
it,” says Tom Gannon, director of tech-
nology-development programs and plan-

ning at DEC. “I could point to a number |

of examples in which we have found it
beneficial to take what MCC has devel-
oped and explore ways those ideas could
be put into products for future custom-
ers.” DEC, a member of all four MCC
programs (packaging, software, comput-
er-aided design, and computer architec-
ture), is planning to utilize tape-auto-
mated-bonding technology that has al-
ready been transferred from the co-op’s
packaging lab, but “perhaps not in the
form it has been prototyped,” adds
Gannon.

DEC is also interested in the concepts
in common-sense reasoning being devel-
oped under the computer architecture
program. MCC’s Cyc project is an at-
tempt to give computers the ability to

| KEY INTERIM TECHNOLOGY FROM MCC l

l Program Year Technology
CAD 1985 C module editor: C language IC-layout system
|KE: initiai kernel environment for a CAD platform
1986 Music: prototype of a batch Lisp circuit-simulation
system
Foreign-module interface: converts standard
circuit-design inputs for MCC tools
Electronic Lisp: editing tool for documenting
Lisp code
Greedy router: new routing algorithm
falt 1987 Major release of a complete CAD system
Packaging 1986 First release of TAB process: complete set of process
steps and equipment for high-lead TAB
Test-tape handler: presents chips bonded on tape
to test station
1987 Treehouse: high-performance air cooling system
summer 1987 Gold bump process with vertical sidewalls
(100-t0-50-mil centers)
fall 1987 Second-generation TAB
Software 1986 Raddle: language for distributed software development
Biggertalk: extended-Prolog language for object-oriented
programming
1987 Plane-Text/FIG: tool for easy linking of display
windows and data-base object
Verdi: graphic environment for designing distributed
systems
late 1987 Gibis: graphic system for tracking issues in team
software design
1 o
Advanced 1985 Proteus 1.0: initial expert-system demo
Computer . )
Architecture 1986 CSIM: simutator for multiprocessor systems
PPL: parallel programming language
Proteus 2.0: expert-system shell with enhanced features
Linguist workbench: natural-language parsers and tools
Semnet: graphical package for showing word
interrelationships
Visage: tools for building graphical interfaces
Lucy: natural-language parser for English
1987 Orion: object-oriented data-base system
Proteus 3.0: expert system with a sense of time and
displayable reasoning path

L

1 _

use what humans think of as common
sense. Pieces of Cyc might end up in a
front-end program to the Xsel and Xcon
expert systerus, helping DEC match spe-
cific user applications and office sizes to
various computer configurations.

Another computer maker, Control
Data Corp., is using Proteus in an in-
house system for diagnostics of main-
frames and assembled computer boards,
says Robert M. White, vice president
and chief technical officer. Control
Data and Honeywell also have agreed to
use MCC’s computer-aided design tools
in creating a new CMOS cache memory.
They will start after the co-op’s CAD
program transfers a complete working
system totaling 1 million lines of soft-
| ware code. “The chip will be done as a
test [of the tools],” says White. Control
Data is also seeking military certifica- |
tion of TAB technology.

Boeing Electronics Co. of Seattle be-
| came the first to announce use of MCC
packaging technologyv last March. Now,
Advanced Micro Devices Inc. is prepar-
ing to use some before the end of the
year. “The results of the packaging pro-
gram are substantial. We plan to utilize
that technology rather extensively,”
says George M. Scalise, senior vice pres- |
ident and an MCC board member. Harris
is gearing up to use packaging technol-
ogy, too, according to Boyd, who says a
prototyped system is based on the TAB
process. -J. Robert Lineback

SUPERCONDUCTIVITY

SUPERCONDUCTOR
RACE ATTRACTS MCC

AUSTIN, TEXAS

omewhat serendipitously, Microelec-

tronics and Computer Technology
Corp. is pursuing a new research pro-
gram into superconductive materials.
The initiative was proposed by the Aus-
tin, Texas, research consortium’s pack-
aging researchers, many of whom had
left the superconductor field a few
years earlier when the prospects of the
technology ever being used were dim.
Now that superconductivity is hot, MCC
hopes to have a major program under
way in the fall. MCC's decision topped
off a frenetic fortnight in early June for
the rapidly expanding superconducting
community. While representatives from
15 MCC member companies took part in
a two-day seminar to help define and
plan a superconductor project, there
were other developments on the political
and research fronts, among them:
m Congress was briefed by scientists
from several U.S. and Japanese labs.
m White House Science Adviser William
Graham said he will convene a national J
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conference on superconductivity July 28
and 29 in Washington.
mBell Communications  Research
claimed to have found a new and better
way to produce superconductive thin
films.

Superconductivity, a promising tech-
nology that over the past decade had
not made much progress toward practi-

The emphasis will
be on applications
and production

e
cal applications, has become in the past
six months just about the hottest tech-
nology around. A rapid series of break-
throughs catapulted it into the headlines
over the winter and into the spring as
scientists disclosed a new class of ce-
ramic materials that become supercon-
ductive at temperatures as high as 100
K or more, instead of below 23 K [Elec-
tromics, April 2, 1987, p. 49].

Laboratories around the world are fol-
lowing this progress, and many have set
up at least small research efforts. At
this point, MCC perceives an opportunity
to help provide for even its smaller
members a level of research usually
available only to the biggest companies.
What the consortium aims to do is find
new applications for superconductors
and study techniques for producing the
new materials.

MCC officials admit that superconduc-
tor research is now ideally suited to the
consortium, since few electronics compa-
nies are likely to fund such research on
their own. Indeed, they are hoping that
the project will attract new members.
MCC vice president Barry Whalen says
the consortium will present a finished
proposal in July to a group of nonmem-
ber U.S. companies that might be inter-
ested in joining the program and MCC.
Outsiders note that the superconductor
program came at a good time for the
consortium, which had been losing mem-
bers during the semiconductor industry
recession.

“There is a great deal of uncertainty
as to the best way to apply these mate-
rials in our areas of interest,” says
Whalen. “MCC will focus its efforts on
the areas of fabrication and applica-
tion.”

MCC wants to develop analytical mod-
eling and simulation techniques to help
identify applications, says Whalen. At
first, he adds, the program will have
modest funding.

The government is also getting in-
volved. The House Science, Space, and
Technology Committee heard testimony
from researchers at IBM Corp., the Uni-
versity of Houston, and the Defense Ad-
vanced Research Projects Agency as

part of its effort to keep abreast of the
developments. A spokesman for the
committee says the information will be
incorporated into a general study of
technology policy that will compare the
way advances in such technologies as
steel and semiconductors are incorporat-
ed in the U.S. and Japan.

Meanwhile, in the research area, Bell
Communications Research announced
earlier in June that it had developed an
approach to making superconductive
thin films of an yttrium-barium-copper-
oxide compound that lends itself to
mass production.

IBM researchers have used two tech-
niques to produce thin films, one using
a “spray” coating system and the other
using an electron-beam evaporation pro-
cess. But Venky Venkatesan, manager
of the materials processing science
l group at Bellcore’s Navesink, N.J., lab-

oratories, says he’s come up with a
method that provides more consistent
results. IBM’s electron-beam system re-
quires separate “targets” for each ele-
ment. But Venkatesan discovered that a
more uniform film could be obtained by
using instead a single, premixed target
as well as an ion-beam sputter-coating
process.

In the process, a pulsed eximer laser
puts down about 2 A to 3 A per pulse,
Venkatesan says. “The beauty of the
technique is that each laser pulse pro-
duces a fixed amount of coating,” he
explains. “In eight minutes, 5,000 shots
with the laser will give you a 2- or 3-pm
film.” Bellcore, the research arm of the
seven regional Bell operating compa-
nies, is hoping to use superconductors in
conjunction with optical transmission de-
vices, he says. —J. Robert Lineback

and Tobias Naegele

COMPANIES

A DOWNSIZED INMOS
IS ON ITS WAY BACK

NEW YORK
Frequent flyers who pile up thou-
sands of air miles can win free
flights to almost anywhere in the world.
But none can match the prize—a trip
back to profitability—that Inmos Inter-
national ple won for itself in part
through the transatlantic shuttling of
Jann Barron, one of the founders of the

1986. “We got our head above water in
March,” says George Popovich, vice
president for U.S. marketing and sales,
“and we have some aggressive growth
plans for the upcoming year.”

Barron reports that sales are now
running at a rate of $100 million to $120
million a year. That compares with
“slightly over $70 million for 1986.”

company and its chief
strategic officer.

In January, Barron
began bouncing back
and forth about once a
month between Bristol,
the firm’s UK headquar-
ters, and its Inmos Corp. subsidiary in
Colorado Springs. At the time, the com-
pany was 18 months into a downsizing
mandated by its parent company, Thorn-
EMI ple, which has poured $345 million
into Inmos. Barron was sent to tighten
up the U.S. operation and strengthen
its sales staff. Some 75% of the firm’s
revenues come from the U.S.

“We cut back to 1,500 people [from
some 2,000 worldwide] in 1985, and then
to 1,100 in 1986,” Barron says. Along
with the cuts in manpower, Inmos
pulled its memory production lines back
to Britain and converted its Colorado
Springs facility to a product-develop-
ment operation and pilot line.

Now the downsizing has ended and
Inmos is in an uptick. “By midyear,
we'll be back to 1,350 people,” Barron
says. By then, Inmos should have a cou-
ple of money-making months under its
belt, after losing as much as $4 million
to $5 million a month in the spring of

Sales rate tops
$100 million, up
50% from 1986

Along with the rise will
come a significant shift
in the product mix.
“Sales will be split 50%
for fast SRAMs and 50%
for transputers and oth-
er products. The run
rate for transputers went up by a factor
of two during the past year,” he says.
Along with the fast SRAMs and the
transputers, Inmos has targeted the
markets for graphics products and digi-
tal signal processors. By the end of the
decade, these four segments will grow
to $2.1 billion, Inmos estimates, nearly
triple the 1985 figure. They’ll far out-
pace the growth for the total semicon-
ductor market, forecast to rise some
75%—from $25 billion to $43 billion—
during the same period (see figure).
SRAMs rank high in the company’s
plans. It figures their market will zoom
from $150 million in 1986 to $900 million
by 1990. “The 68030 and 386 [Motorola
and Intel 32-bit microprocessors, respec-
tively] are creating brand-new markets
for SRAMs,” Barron believes. The com-
pany’s strategy is to target high-perfor-
mance applications and get into market
niches early, before the large merchant
suppliers like Fujitsu, Mitsubishi, and

34

Electronics/ June 25, 1987



INMOS’ TARGET SEGMENTS OUTPACE THE INDUSTRY

NEC in Japan and Motorola in the U. S.
can move in. Inmos now is offering sam-
ples of a 35ns 256-Kbit SRAM—so far
the fastest part of its kind on the U.S.
market, Barron claims—and will follow
up with a 25-ns part later this year. Cru-
cial to the performance are current
sensing and a double-level metal 1.2-pm
CMOS technology that Inmos calls Pro-
cess '86 [Electronics, April 16, 1987,
p. 34].

As for graphics products, Inmos has
scored heavily with its color look-up ta-
ble, which offers a choice of 256 colors
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| from a palette of 256,000 hues. IBM
Corp. is using the chip for its new Per-
| sonal System/2. That translated into a
solid boost for sales. They spurted
429%—from $19 million for the first quar-
ter of the fiscal year that ended March
1987 to $27 million for the fourth quar-
ter—and about one third of the increase
stemmed from the color look-up table,
Popovich says. The firm’s cascadable
DSPs debuted only last November.
Barron, a prime mover in the develop-
ment of the transputer, has great expec-
tations for the device. ‘“Colorado

just a beginning.

Springs was aimed mostly at memories
and the transputer was in the back seat.
Now we’re pushing harder on tran-
sputers,” Barron says. Worldwide, some
2,000 companies are evaluating the
transputer—a  32-bit microprocessor
built with reduced-instruction-set archi-
tecture, on-board memory, and four
communications links that can be used
as a straightforward microprocessor or
a parallel-processing element.

One of the most promising transputer
markets is turbo-charger boards for per-
sonal computers, where the installed
base is in the millions. The two leading
suppliers of such boards are set to
launch add-in boards, one for 68020 ma-
chines and one for 80287s.

Barron maintains these boards are
“We've designed a
‘VAX crusher’ card that can have one or
two T800s [running at 15 million opera-
tions per second] and 16 megabytes of
DRAM to make a personal computer
twice as powerful as a [Digital Equip-
ment Corp.] VAX8600,” he explains.

Barron says that the Occam language
developed for the transputer won’t be
an obstacle for board designers. “It’s
not absolutely necessary. The trouble is
that we are late with compilers for C
and Fortran. But we have them now at
several beta sites.” -Arthur Erikson,

with bureau reports

TELEPHONY

TUSTIN CALIF

t's not easy to find an unoccupied

semiconductor niche, but Silicon Sys-
tems Inc. appears to have zeroed in on a
good one with a standard chip intended
to vastly simplify the task of remotely
testing telephone-company lines. Placed
in 2 maintenance unit where the compa-
ny’s lines join the customer’s, the so-
called loopback integrated circuit en-
ables central-office personnel to remote-
lv test transmission lines.

The CMOS chip, designated the SSI
T8M400, houses all the detector and con-
trol circuitry needed to accept a 2,713-
Hz command tone that activates a relay
bridging the transmit and receive lines.
That accomplished, the phone company
can send out test-pattern signals that
are looped back to be checked for errors
against line-characterization data. The
chip is for four-wire lines, used by cus-
tomers who need reliable transmission
of computer data via high-speed mo-
dems, which command premium phone
rates compared with two-wire lines.

Silicon Systems expects the savings
promised by its new chip to attract both
phone companies and the people who
supply them with test and mair: tendnce

EIectronics/June 25. 1987

A NEW CHIP SIMPLIFIES PHONE-LINE TESTS

I equipment. “Much easier line mainte-
nance tops the benefit list,” says Car-
melo J. Santoro, chief executive of the
Tustin company. “Sending a service guy
out with alligator clips to jump the lines,
then call back to the office, then wait
around—that’s really expensive.”

The chip’s introduction comes at a

good time, says ‘Santoro. In the past
vear, as part of divestiture, customers
became responsible for the lines on their
premises. Santoro expects that the
T8M400 might eventually be upgraded
as a “meter box” at the customer’s
site—a sort of brain center controlling
such operations as security and alarm

| AROUND AND BACK. Silicon Systems’ loopback chip takes a 2,713-Hz command tone through
frequency, amplitude, and duration checks; it also compares minimum-level parameters.
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TFYOURE DESION
“YOURE WAST

HOURS

MINUTES

Until now, if you wanted to put 50,000
gates on one chip, you usually had to put
them in one at a time. You had to put in
three months work. And you had to put
your launch date into a holding pattern.

Not anymore.

Announcing the

only compilers that take vou to
gate arrays and cells. Fast.

Now with VLSI's new Datapath and
State Machine Compilers you can design
in high level symbols instead of gates. A
design that used to take months, can now

SECONDS

be turned around in days. Even less.

With the help of our new Datapath
Compiler you can design a 64-bit RISC
datapath on ycur lunch hour.

But can you use control logic? You bet
your sweet datapath you can.

Our State Machine Compiler accepts
high level expressions of logic functions
and gives you tightly packed state control
logic in a fraction of the time it would
take to design it by hand.

We did the design entry for an asynchro-
nous receiver in one hour. It would've taken



ING WITH GATES,
NG YOURTIME.

HOURS MINUTES SECONDS

C 987 VISI Technolowy, e

seven days using traditional schematics.
And not only do we give you high
integration design tools, we give
you high integration devices.
Our CMOS 1.5 micron
VGT100 series of gate arrays
puts as many as 50,000 use-

able gates on a chip. And
our 1.5 micron CMOS
cell-based technology
packs over 100,000.

If you'd like more
information about

our new Datapath and State Machine
Compilers, and the VGT100 family of
gate arrays they work with, write us
at 1109 McKay Drive, San Jose,
CA 95131. Or give us a call at
(800) 872-6753
Well show you a good time.

To find out how much time you can
save, call us for a free stopwatch.

® VLSI TECHNOLOGY, INC.
See us at DAC, Booth 131.
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equipment. The loopback chip is a key to
remote control, he notes.

Silicon Systems has been working on
the loopback IC since early 1986. While
Santoro acknowledges that there is
“nothing magic about connecting lines
and looping them back,” integrating an-
alog and digital logic with the required
precision of tone signaling and detection
posed some thorny design problems.

To be valid, for example, the 2,713-Hz
command tone must be checked by cir-

cuitry that detects frequency, ampli-
tude, and duration and compares mini-
mum-level parameters to extraneous en-
ergy within a monitored guardband. All
these conditions must be met before
loopback switching takes place. The
tone must be between 2,706 and 2,720
Hz in a range of 0 dBm to -32 dBm and
must last for 1.6 s. Loopback bridging
may be terminated by a second qualified
command tone or by a timer. Power re-
quirement is +5 V at less than 50 mW

dissipation. The chip is available in sam-
ple quantities at $11 for 100 pieces.
Silicon Systems believes it has a
year's head start in the loopback IC
market. So far there is no sign of simi-
lar chips, even from such telecommuni-
cations heavyweights as Motorola Inc.
and Rockwell International Corp. The
payoff will come when Bell System com-
panies get interested, says Santoro. If
that happens, “this is a million-unit-a-
year market for us.”  -Larry Waller

' SEMICONDUCTOR PROCESSING

|

EDEN PRAIRIE, MINN.

dvanced semiconductor devices

based on epitaxially grown su-
perlattices, quantum wells, and oth- |
er exotic structures have so far |
been largely the stuff of gallium
arsenide. But as silicon devices F¥
move toward the limits of conven-
tional bulk structures, the same
kind of epitaxial device work may
soon be done in silicon.

One major indicator comes from
Perkin-Elmer Corp.’s Physical Elec- [
tronics Division. In November, the §
Eden Prairie, Minn., manufacturer
of molecular-beam-epitaxy systems
plans to become the first U.S. sup-
plier of molecular-beam-epitaxy
equipment designed for silicon re-

EXOTIC. Bell Labs is using molecular-beam-epitaxy
systems to research exotic silicon structures.

HOW SILICON IS GOING TO COPY GaAs

- — ’3

search. The division is building five
prototype modules for delivery between
November and mid-1988. The technology
will be a standard option for its modular
430 MBE series.

The Perkin-Elmer entry comes at an
opportune time. Silicon molecular-beam-
epitaxy research is under way at a num-
ber of universities and at firms includ-
ing AT&T Bell Laboratories, AEG-Tele-
funken, IBM, and Texas Instruments.
The researchers are looking for a way
to circumvent the 0.8-pum barrier expect-
ed to stop the advance of conventional
silicon devices [Electronics, April 28,
1986, p. 37].

That interest also extends to the De-
fense Department. Perkin-Elmer’s first
module will go to California Institute of
| Technology as part of an extensive 430

system that includes separate modules
| for I11-V, II-V1, and metals epitaxy, plus
|

electron spectroscopy for chemical anal-
ysis, all linked by transfer tubes to pass
wafers among modules within the sys-
tem’s ultrahigh-vacuum environment.
The system was funded to the tune of
$1.6 million by the Defense Advanced
Research Projects Agency and the Of-
fice of Naval Research.

Unlike systems used for III-V com-
pounds such as GaAs, silicon molecular-
beam epitaxy requires electron-beam

evaporators, Compared with resistance
heaters used for flux generation at 600°C
to 1,100°C in the III-Vs, the e-beam guns
can hit the 1,800°C to 2,000°C needed to
provide an adequate flux with silicon, a
low vapor-pressure material, says Peter

Chow, Perkin-Elmer staff scientist.

Perkin-Elmer isn't the only one to
spot the opportunity. The Riber Division
of Instruments SA in Rueil-Malmason,
France, entered the silicon molecular-
beam-epitaxy market two years ago,
while VG Semicon Ltd. of Sussex, UK,
has supplied equipment for use with sili-
con for several years.

In fact, next month VG Semicon will
deliver to Bell Labs a silicon MBE sys-
tem believed to be the first one to ac-
commodate multiple wafers. Based on a
patented AT&T design, the system can
handle up to fifteen 3-in. wafers or sev-
en 5in. wafers.

Like others, John C. Bean, head of the
Materials Science Research Department
at Bell Labs in Murray Hill, N.J., sees
an emerging research market for silicon
systems. “I think the GaAs guys have
finally scared the silicon guys. But
we're gonna play a little of the com-
pound-semiconductor game too, and see
if we can find ourselves some niches,”
Bean says. ~Wesley R. Iversen

COMPUTERS

IBM’S NEW BAG OF TRICKS
'TO CATCH UP IN NETWORKS

NEW YORK

BM Corp. continues to go all out to

try and catch up with customer de-
mands for connectivity and networking
among its diverse systems, from person-
al computers through midrange systems
to the big mainframes. On June 16 the
giant disgorged another hefty package
of products in a further step toward to-
tal integration of its own and other ven-
dors’ equipment. This follows by 12
months an unprecedented blitz of some
125 new connectivity and midrange-sys-
tem products [Electronics, June 23,
1986, p.50], and there have been other
product announcements in the interim.

Within last week’s bundle of more
than 40 telecommunications products,

hardware was present but software
dominated. The announcements covered
the communications gamut from exten-
sions of IBM’s Systems Network Archi-
tecture to new work stations to T1 prod-
ucts, and included richer and easier-to-
use network-management software. The
main thrust of the package, says IBM,
is to make it easier to install, run, and
manage complex computer networks.
But nothing can change the fact that
IBM is still basing its communications
strategy on the 12-year-old SNA. The
company has been building and enhanc-
ing SNA over the years to encompass
more system-connectivity features as
customers demand them. So it now in-
cludes features for hierarchical net-
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There's more to board test

than just testing boards.

Today, more than ever, board
test is the key to profitability in
your company.

To keep profits up, your board
tester must keep pace with accelerated
production schedules, advanced tech-
nologies, and the demand for higher
ylelds. You need results today, not
promises for tomorrow!

The HP 3065 board test family
produces results by giving you the
tests you need faster than you ever
imagined. So you get higher board test
yields without delaying production.

Using our automatic in-circuit and
functional test program generators
and links to CAE/CAD workstations,
you can develop the right tests in
weeks instead of months. So you can be
productive faster. . .and boost profits.

Once your tests are up and run-
ning, you can further refine them,
thanks to HP's Q-STAR quality man-
agement products and links to final
test. In fact, with our recommended
test optimization process, HP 3065
users are currently achieving yields
of up to 98%...or more!

There's a library of over 4,000
devices. Digital, analog, and full hybrid
test capability. Accommodation of
the latest ASIC, SMD, LSSD and VLSI
devices. Even an exclusive color
graphical debug interface that helps
you find faults more quickly. And HP's
modular architecture lets you add
these advanced features only as you
need them, to keep overhead down.

Combine all this with our deep
vector sets, industry standard six-
wire testing, plus HP's Safeguard
In-Circuit™ analysis and 99% Guaran-
teed Uptime Program, and you have all
you need to help keep your profit pic-
ture looking bright today and tomorrow.

Call HP today!

Don't settle for a board tester that
just tests boards— get the HP 3065
board test family. For more information,
call 1-800-634-TEST. In Colorado, call
collect: 303-669-9325.

[éﬁ HEWLETT

PACKARD

For high yield,
compounded daily,
see us at the ATE & I
Conference East. Booth 605
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JAPAN LAUNCHESINTO ANEW ERA

IN REMOTE SENSING.

apan's frst Marine Observation

Satellite-1 (MOS-1) is now circling

around the globe, covering its

entire surface in 17 days from
909k up In space.

With three sensors aboard, the
new remote sensing satellite beams
back an enormous volume of data
on diverse aspects of the sea, land

MESSR (Multispectral Electronic
Self-Scanning Radiometer) senses
colors of the sea and land, and
recognizes surface features 50m by
50m, utilizing CCD (Charge-Coupled
Device) image sensing devices.

The MOS-1 is expected to contribute
greatly to fishery, agriculture,
forestry, resources finding and en-

and atmosphere. One of the sensors, vironment preservation worldwide.

NEC NEWSCOPE |

Asthe prime contractor tothe
National Space Development Agency
of Japan (NASDA), NEC was engaged
in system design, system integration
and manufacture of key subsystems
including major bus subsystems,
the MESSR sensor, the DCS (Data
Collection System) repeater, ground
receiving system and image data
processing system.

With more than 30 years of experi-
ence in space development, NEC has
been involved, as a prime contractor
or system integrator, in 23 of the 37
satellites placed in space by Japan.
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DIGITALIZATION
T
IN LATIN AMERICA.

n keeping with the ultimate goal of
l a global ISDN, telecom authorities

in Latin America are stepping up
their digital network programs.

Telecomunicac¢®es Brasileiras S.A.
recently awarded NEC do Brasil S.A.

a giant order for state-of-the-art digital
equipment. It includes NEAX61 digital
switching systems (360,000 lines), 53GHz
140M-bit digital microwave communica-
tion equipment (1,800 sets), fiber optic
communication equipment (200 sets)
and PCM transmission equipment
(1,300 sets). Most of the systems are

to be produced locally with delivery
starting this year.

Meanwhile, Empresa Nacional de
Telecomunicaciones, Argentina has
awarded PECOM-NEC S.A. a contract
for NEAX61 digital switches (300,000
lines) and PCM transmission equip-
ment to be installed in the metropoli-
tan and northern areas of Argentina.
Local production is scheduled to
begin soon. In 1982 NEC constructed
a 320-km fiber optic digital telephone
system, interconnecting 6 tandem
exchanges and 60 telephone offices
in the metropolitan area.

NEC is also contributing to the
5-year telecom digitalization project
by Compafiia Anénima Nacional
Teléfonos de Venezuela by supplying
NEAXS6I digital switchesto 97 exchang-
es in Maracaibo, Puerto La Cruz, and
other important areas. For intercon-
nection of these exchanges NEC will
supply a 200-km fiber optic communi-
cation system.

As one of the world’s leading suppli-
ers of digital exchanges, microwave
and fiber optic systems, NEC is helping
to further the digital revolution through-
out the world.

NEW CCD CAMERA

'STOPS ACTION
ELECTRONICALLY.

he trend in color cameras for
broadcast use is irrevocably

“solid-state”. CCD cameras are
more compact, dependable and
durable than tube types and have no
comet tails and burn-in when shoot-
ing extremely bright objects.

On top of these inherent benefits,
NEC'snew SP-3A CCD Color Camera
has an exclusive feature—the elec-
tronic shutter for fast action.
As conventional cameras
capture images at a shutter
speed equivalent
to 1/60th of
asecond,
fast-moving
objects are
blurred in
slow or

still playback on VTR. To remedy
this problem, our SP-3A stopsthe
action electronically at 1/60th to
1/2000th of a second, offering pre-
cise, clear-cut images.

The SP-3A uses 3new CCD chips
that are anti-smear and -blooming—
two for the green channel and one
for the combined red/blue channel.
This dual green system provides
much higher resolution and sensi-
tivity than the conventionally-
structured RGB system.

The new CCD camera displays
widespread versatility. Besides
standalone use it forms an efficient
shoot/record system with integral
Betacam, MII or 8mm-format
VTRs. Options are available
for multi-core or
triax remote control.

Users' accept-
ance of this versa-
tile new camera
has been remark-

able. NBC, amajor US.
TV network, recently
sealed a five-year con-
tract to purchase the
SP-3A for electronic
news gathering.

A PAL version of NEC's CCD color
camera offering broadcast quality
will also be released.

WORLD'S FASTEST ECL GATE ARRAYS.

silicon logic LSIs is rapidly ac-

celerating. NEC's new ECL-4
gate arrays are the swiftest in the
world with a 100ps basic gate delay
or 220ps fully loaded.

Combining unprecedented speed
and flexibility, the ECL-4 family in-
cludes the uPB6312 with 1,200 gates
(400 Full-adders) and the yPB6303
with 600 gates (200 Full-adders).

Both offer 100K or 10KH interface
options and ample I/O up to 108 pins.

T he performance of high-speed

NEC's ECL-4 gate arrays are
available in a choice of 72- or132-pin
PGA packages, and operate in
ordinary forced-air-cooling envi-
ronments since sophisticated heat
sinks are standard.

NEC offers 61 internal macros
and 331/0 blocks plus complete
CADtools. The ECL-4 family should
hasten the development of speed-
oriented computers, graphic ter-
minals, LSI testers and telecom
equipment.

NEC
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Thanks
to the Library.
American dance
has taken great
leaps forward.

Amecrican dance is more
popular than ever, and one of the
rcasons is The New York Public
Librarv’s Dance Collection.

Chorcographer Eliot Feld
savs the Librarv at Lincoln Cen-
ter is “as vital a workroom as
my studio.” Agnes de Mille says,
“the revival of anv work is de-
pendent on access to the Li-
Lrar\"s Dance Collection.”

And thev're not the only
ones. For dancers and choreog-
raphers evervwhere, over 37,000
volumes, 250,000 photographs,
and an cnormous film archive
have been essential elements in
the renaissance of American
dance.

That’s just one wav The
New York Public Librarv’s re-
saurces serve us. The Library
ofters plavs and puppet shows
for children, programs for the
clderlv and disabled, extensive
toreign language and ethnic col-
lections, and scientific journals
vital to the business community.

Again and again, the Li-
brarv enriches our lives.

it YRR i B
The New York Public Library

WHERE THE FUTURE IS
AN OPEN BOOK
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connections to non-SNA networks. Fu-
ture voice network integration will also
be based upon SNA, says Larry J. Ford,
an IBM vice president and assistant
group executive.

The areas addressed in the latest an-
nouncement range from data communica-
tions, transmission-line bandwidth-re-
source management, voice communica-
tions, and network management, to infor-
mation transformations such as signal

Software dominates
40 new SNA
integration products

and protocol conversions. With such vari-
ety, it is difficult to pinpoint any high-
lights among the multitude of introduc-
tions: each addresses a need in a particu-
lar area. But taken together they do point
unwaveringly toward that major goal of
IBM’s communications strategy—to make
it easier for customers to connect a vari-
ety of computer systems and voice tele-
communications products.

However, among the more important
data-communications  announcements
were new versions of the Advanced
Communications Function/Virtual Tele-
communications Access Method pro-
gram that supports peer-to-peer commu-
nications among System 370 hosts (9370,
43XX, and 3090 systems). They work
without host-application assistance and
over dial-up and multipoint leased lines
as well as on dedicated leased lines. Fea-

B . i
works, peer-to-peer communications, and | tures have been added to enable custom-

ers to make network changes much
faster and to be able to add new sys-
tems to a network without taking the
network down.

IBM’s program-to-program communi-

cations protocol, LU 6.2, has been ex-
tended to provide support to all System/
370 operating systems. Now programs
running on all 370 systems can commu-
nicate directly with programs running
on other 370s, System/36, Series/1, Sys-
tem/88, RT PC, IBM Personal Comput-
ers, or another manufacturer’s proces-
sor that supports LU 6.2.
SIGNED UP. To enhance transmission-line
bandwidth-resource management for its
customers, IBM has signed a marketing
and development agreement with Net-
work Equipment Technologies Corp.
The Redwood City, Calif., firm makes a
family of T1 transmission resource-man-
agement hardware products, called the
Integrated Digital Network Exchange,
that IBM will now sell and support.
These products allow dynamic sharing
and routing of a network of digital T1
lines among a number of computer sys-
tems and private-branch exchanges to
construct complex, reliable, yet efficient,
digital voice-and-data networks.

Also making its debut was an IBM-
developed remote channel-to-channel
communications box, the 3737, that al-
lows System/370s to communicate with
each other over public or private Tl
lines. The 3737 can be used in conjunc-
tion with the resource managers made
by Network Equipment Technologies.

-Tom Manuel

WORK STATIONS

DEC BOMBSHELL: A $7,900
COLOR WORK STATION

MAYNARD, MASS.

he ripples are still spreading after

Digital Equipment Corp. splashed
into the work-station pool with a series
of announcements that are shaking up
the pricing structure of that market, if
not issuing an outright challenge to the
leadership of Apollo Computer Inc. and
| Sun Microsystems Inc. The principal
| market entry from DEC is a 32bit,
| $7,900 color VAXstation 2000 that the

Maynard, Mass., computer giant claims

is the first color work station priced at
| less than $8,000.

Besides the color machine, DEC also
introduced other new products at the De-
sign Automation Conference in late June
in Miami (see “Software stars at the De-
sign Automation Conference,” p. 57).
These include a monochrome desktop
| VAX work station that sells for $4,600; a
| VAX server system designed for work-

group applications; high-capacity (159-
Mbyte) Winchester mass storage for the
VAXstation 2000 family; and expanded
VAXcluster networking software. At the
same time, DEC is cutting prices on exist-
ing models in the VAXstation 2000 line
and on other work stations.

Christopher Reed, marketing manag-
er for DEC's Worksystems Group, says
the big package of announcements is
the latest in a series of DEC develop-
ments dating back to last November, all
aimed at establishing the company as a
leader in work-group computing. Includ-
ed in the earlier moves were the original
Local Area VAXcluster networking soft-
ware, which linked 14 nodes; the latest
announcement extends that to 28 nodes.

Reed says further that the recent
steps encompass ‘‘very aggressive pric-
ing” that will make DEC more competi-
tive in work-group computing with Ap-
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IBM COPIES.
25¢ EACH.

For the first time, you can get high you can count on seeing crisp, clean
quality color hardcopy from all your IBM lines and smoothly shaded solids. So
graphics systems. In a matter of seconds.  your screen images are accurately
For just a few 8ennies each. reproduced on every copy.
The CH-5300 color hardcopier con- What's more, you'll get all this on
nects directly to your IBM hardware via paper or film. A or B size. In as little as
our video interface. So you don't have 45 seconds.
to write any software. Plus you can con- So look into the Seiko CH-5300. You'll
nect up to four sources at one time. see the best IBM copies to come your way
Or network the CH-5300 on a 3274- for just a quarter. g
controlled system. SEI KO I ‘
With the CH-5300, you'll work Call Martin Nelson at
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ple Computer Inc. and IBM Corp. In
fact, one industry analyst sees the DEC
announcements as making the company
more competitive in the Apple and IBM
personal-computer arena than in techni-
cal work stations. Mark Stahlman, re-
search analyst with Sanford C. Bern-
stein & Co. in New York, expects the
products to be “very successful in the
VMS market, especially with current
DEC VMS customers.”

Stahlman doesn’t believe the moves will
push Apollo and Sun out of their work-
station leadership spots, though. He main-
tains that DEC lacks some of the key
ingredients to excel at that game, includ-
ing breadth of product line and a dedicat-
ed sales force. But DEC’s Sandy Fried-
man, strategic marketing manager in the

DEC’s aggressive pricing
puts the pressure
on Apollo and Sun

Worksystems Group, counters that the
latest announcement encompasses seven
new configurations. Further, he points
out that another 15 VAXstation II and
VAXstation II/GPX configurations are in-
cluded in the product family for which
price cuts were announced.

More important, DEC executives
stress that their work stations serve as
desktop user interfaces to an unrivaled
breadth of products scaling all the way
up to the VAX 8000-series departmental
mainframes. As for a dedicated sales
force, Friedman maintains that work
stations are the “distributed shared sys-
tems of the future, and our sales force
is adept at selling whatever is appropri-
ate for a user’s desk.”

In an entry-level configuration, Reed
says the color VAXstation 2000 would
include the MicroVAX processor, 4
Mbytes of random-access memory, 70
Mbytes of hard-disk storage, the operat-
ing system, and networking software—
all for about $10,700. A comparable
Apollo DN3000 system sells for $21,400.
APOLLO 1S READY. Edward Zander, vice
president of marketing at Apollo in
Chelmsford, Mass., says his company
isn’t surprised by the DEC announce-
ments, and hints that Apollo soon will
drop another work-station shoe. “We
haven’t seen the VAXstation family as a
strong competitor,” he says. “The prod-
uct has been relatively weak on price/
performance. It looks like they've tried
to correct the price part of that. They’'ve
put a little more pricing pressure on us
and on Sun, but we still have a price/per-
formance advantage in our current prod-
ucts, and especially in what we have
coming in the near future. We'll respond
with advanced technology, not just with
price cuts.” -Larry Curran
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Our Customers are the World’s Smartest Buyers
of Computer Products because

they will SAVE $15 MILLION this year. . .
Why not join them. . .at ELEK-TEK

DATA STORAGE

(*MZGA BERNOULLI BOX

For PC/XT/AT and most
compatibles

10meg(single). ............ $899
20meg(single)............. 1199
20meg(10 +10)........... 1399
40meg(20 +20)........... 1799
Bernoulli Plus {80+20+20) .. .. 3299

interface priced separately
Bernoulli Cartridges

IOMEGA 10 meg—3 pak . ... .. 155
IOMEGA 20 meg—3 pak . ... .. 239
Dysan 10 meg—3 pak ........ 140
Dysan20meg—3pak .. ...... 209
BB HEAD CLEANINGKIT. ... .. 59
MOUNTAIN

445818 20 MB Internal
BernoulliOrive. . ........... CALL
445826 20 MB Cartridge for
Internal Bernoulli Drive . . .. ..... 90

HARD DRIVE CARDS

Plus Development 20/40 MB . CALL
Western Digitai 20 MB
Western Digital 30 MB

MULTI FUNCTION BOARDS

AT

Advantage 128............. $249
WOMimilh ..ol 99
Sixpak + with384K .. .. ...... 185
Six pak premium with 512K . . . .. 229
RampagePC............... 239
Rampage 286 .............. 299
Preview l/O......... ... .... 150

GENERIC Multi-function Board

(clock & calendar, 2 ser., 1 par)

OK | v omparmra g es@: 3 4w 99

384K s s, vamama vt o mbd L b w 175
INTEL ABOVEBOARD
Allproducts. .............. CALL
ORCHID TECHNOLOGY
Allproducts. .. ......ouu.. CALL
GENERIC COMPATIBLES OF
MOST OF THE ABOVE . .. .. CALL
64K RAM (150 or 200 NS) . .. . CALL
128BKRAM .. ... CALL

Samsung 256K RAM 150 NS . . CALL

Major 256K 100/120/150 NS.. . . CALL
256K StaticRAM .. ............ 7
NECV-200rV-30........... $1200
Intel 8087 math chip (SMH) .. ... 110
Intel 80287 math chip (6MH) . . 155

HARD DRIVES

SEAGATE

Internal Hard Disk Subsystems

20 Megabyte . ............. $349
30 Megabyte V2 Height . ... ... 399
Each system includes:

* Seagate Drive e Controlier
* Documentation e 2 Cables

¢ 1 yrlimited warranty

* For use in IBM PC, XT, AT&T, most
compatibles

40 MGB Drive (only) for AT. ... 699

80 MGB Drive (only) for AT .. .. 999

TAPE BACKUPS

Western Digital 60 meg. . .. ... $699
Archive XL 5240-XT 40 meg . . . . 465
Archive XL 5540-AT 40 meg . . .. 499
Tallgrass 1020i-XT...... ..... 339
Tallgrass 1020i-AT . ........... 339

Tallgrass 1020E-XT

(DHayes

Model

1200
HAYES internal
(including software)
1200B 1200 Baud. . . .
24008 2400 Baud ..
HAYES External
(no software
included)
1200 1200 Baud . .
2400 2400 Baud
OTHER MODEMS
Hayes compatible
Internal (including software)

Practical Peripherals 120CB . ... 100
Novation 1200B . ............ 125
Generic2400B.............. 209
External (no software inciuded)

U.S. Robotics 1200 baud . . . . . .. 199
U.S. Robotics 2400 baud . . . . . . 399
Practicai Peripherals 1200 baud . 125
Novation 1200 baud . . .. ...... 175

[ () Jypbyeitd
LaserJet

Toner Cartridges
HP92285A for Origine! LaserJet
HP92295A for LaserJet Series Il

Mfr. Sugg. Ret. $115 $84

Epson’s FX-86e is the industry’s stan-
dard DOT MATRIX PRINTER. Features
include 8K buffer, NLQ, 40/240 cps.

OTHER EPSON PRINTERS

FX 86e (New)200CPS . .. .. .. $310
FX 286e wide carriage (New) . .. 439
LX86120CPS ... ........... 189
EX800300CPS............. 375
EX1000300CPS............ 499
LQ 800 NLQ (Parallely. . ....... 445
LQ 1000 NLQ (Parallel) . . .. .... 599
LQ 2500 NLQ324CPS........ 875
CR420iNLQ 420CPS ... ..... 699

SAVE OVER 80%
EPSON SQ-2000

wide carriage Ink jet printer

Mir. Sugg. Ret. $2395 $399
PRINT BUFFERS
PRACTICAL PERIPHERALS
64K parallelor serial ... .... .. $129
256K parallelorserial . . ....... 159
HANZON
64K universal ... ............ 250
64K memory expansion . . ...... 56
QUADRAM
Microfazers .. ............. CALL
BEST BUY
Kimtron KC1 13" RGB .. ... .. $275

Samsung 1252G 12" Amber TTL . 99
Tatung 1360RGB .. ..........
Sanyo 9212 12" Amber Composite 84
NEC

Multisync .. ..ol 575
AMDEK

310A(TTL)Amber. ........... 129
410A, 410G, 410W .. ... ..... CALL
600SRGBcolor. ............ 339
722C .. 488
PRINCETON GRAPHICS
AlModels. ............... CALL
SONY MONITORS

AllModels. .. ............. CALL

HUGE SAWNGS ON DISKETTES caii for Quantity pricing for 10 boxes or more 3MDATA CARTRIDGES

(*Packed in fiip n'’ file) " el et Y voq&) 3 M 1 1 O 25
(“unformatied) | @ P | w3 W e | 5O v | pc1ooa $13.50 $13.00 $12.00
3%" SSDD | 14.00 13.00 | 13.00° — 13.00 12.00 | DC300A 17.50 17.00 16.00
3%” DSDD | 22.00 20.00 20.00 = 20.00 16.00 DC300XL 20.50 20.00 19.00
i 3%:” DSDDHD _ _ _ = 59 00 _ DC300XL/P 21.50 21.00 20.00
5%” SSDD | 13.00 8.00 8.50 = = 7.00 | DC600A 23.00 2250 21.50
m DC1000 14.50 14.00 13.50
5%” DSDD | 18.00 10.00 10.00 9.00 — 8.00 ..
. DC1000 alpha 16.50 16.00 15.00
5Y " DSDD96TP! | 22.00 22.00 22.00 - - 1000 | 5&1000 deltar o BT
5% DSDOHD ot an | 1250 22.00 22.00 12.50 = 1700 | pe2000 5ol e sol 1800
i 8~ SSDD 19.00 22.00 20.00 = = = * formatted 10 MB Cartridges
8~ DSDD** 23.00 23.00 23.00 — = — ** formatted 20 MB Cartridges

Huge Discounts on

TOSHIBA NFC
ONIDATA XERX / Diablo
DICONIX 8213

Portable Printer
Perfect for Laptop Computers

Call for Price

SPECIAL PURCHASE!
Diablo D-625 Daisywheel 25CPS
Elek-Tek Price $399"

*Price includes 1BM parallel interface A

1

i

Surge protector strips

PermaPower 6outlet ........ $28
Isobara-6 4outlet............ 42
Isobar&-15 8outlet........... 50

Line conditioners/stabilizers

TL120C 40ut1200W......... 135
TL18OG 6 out 1800W......... 199
Command consoles
TLCCI 612, ..o, 79

PermaRS562 Power Commander 65
Standby power systems

TLBC450 450 watt system . ... 360
BC675 675 wattsystem. .. .... 535
TLBC1D00 1000 watt system . . . 850
TLBC2000 .. ... ..ot 1299
SAFE400VA 400 volt system . . . 350
SAFE1200VA 1200 volt system . . 899

PUSH BUTTON SWITCH BOXES

448010 2 pos. 25-pin AB
448052 2 pos. 36-pin AB

ROTARY SWITCH BOXES

448028 3 pos. 25-pin ABC....$29
4480€0 3 pos. 36-pinABC .. ... 33
448036 4 pos. 25-pin ABCD ... 33
448078 4 pos. 36-pin ABCD ... 35
448044 4 pos. 25.pn ABCD . .. 38
448086 4 pos. 36-pin ABCD .
VIDEO BOARDS

Hercules graphics PLUS . . .. .. $199
Generic Hercules compatible . . . . 80
Herculescolor .............. 155
Generic compatible .. ......... 80
VegaDeluxe................ 359
QuadramEGA ... ........... 330
Generic EGA Yzcard . ........ 179

Quadram Prosync w/Free Mouse 369

6557 North Lincoln Avenue, Chicago, illinois 60645 312-677-7660 312-631-7800

ELEK- I EK Call Toll Free 800-621-1269—Except IL, AK ¢  Canadian Toll Free 800-458-9133

Corp. Accts. Invited. Min. Ord. $15.00. Visa or MasterCard by Mail or Phone. Maii Cashier's Check, Mon. Ord., Personal Check Add $4.00 1st Ilem (AK, HI, P.R., Carmda add $10. 00 first item) $1.00 ea. add’|
shpg. & hnndl Shlpmoml to IL address add 7% tax. Prices lub] to change. WRITE for iree catalog. RETURN POLICV Only: Most p wllhln 30 days of w
dise only. Ci d only wi on arrival (within 3 work days of delivery). Other problems covered by mfr. wl"amy ALL ELEK-TEK MERCHANDISE 1S BRAND NEW,
FIRST QUALITY AND COMPLETE Dollvory subject to lv.llnblllly DUNS #09-718-0517
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Or follow the also-rans. The choice is simple.

Because only Altera has a proven track record in the
technology that gets your product to market fast. In less space.
For less money.

When you call us, you'll get instant access to the
latest innovations in the fast-moving world of EPLDs. Solutions
that can put you weeks — even months — ahead of your
competitors.

Consider the foundation of our leadership. The Erasable
Programmable Logic Device (EPLD). Based on the most
advanced CMOS processes and familiar high density EPROM
cells, it gives you more architectural flexibility, higher density
and greater functionality than older bipolar PLDs or TTL
MSI/SSI. Without the NRE, lead time and custom inventory
burden of ASICs.

You also get CAE development tools that shorten your
design cycle. Flexible A+PLUS software that lets you design it
your way. TTL macros, state machines, Boolean. You choose.

It even fits your design into the appropriate EPLD automatically.
You'll also get programming hardware that lets you implement
your design in silicon. In minutes.

Of course, staying on top is different from getting there.
So we'e about to deliver new function-specific device families.
User-Configurable Stand-Alone Microsequencers that let you
build state machines that have hundreds of states rather than
dozens, with speeds you'll find hard to match.

And user-configurable microprocessor peripherals
that enhance system performance. We're even developing a
new general purpose EPLD architecture that will yield up
t0 10,000 gates.

For us, it means clear leadership in terms of technology
and market share. For you, it means confidence. The certainty
that your system will get to market in less time. For less money
S0 vour competitors can end up following vou.

Call (408) 984-2800

fAiH]I,:E DP%AE

3525 Monroe Street
Santa Clara, CA 95051

A+PLLS is a reg] d trad k of Altera Corp

Circle 47 on reader service card Distributed In U.S, by Alliance, Pioneer, Quality Components, Schweber and Wyle.
In Canada, distributed by Future.

€ 1987 Altera Corporation,



Leader.

ALTERA

INNOVATIONS

FIRST EPLD
FIRST generic EPLD
FIRST military EPLD

FIRST programmable
register EPLD

FIRST windowed surface
mount EPLD

FIRST TTL macro functions
for EPLD

FIRST schematic entry

FIRST plastic OTP EPLD

FIRST “zero power”EPLD  goftware for EPLD
FIRST VLSI density EPLD
FIRST pin-grid array EPLD software for EPLD

FIRST automatic fitting

FIRST desktop development
system for EPLD




High-quality, high-performance 5%"disk drives. At Priam, we believe
we can't make them without you. Because we consider customer input to be one
of the most important components in our drives.

This philosophy is reflected in our Total Quality Commitment program.
This unique program, employing extensive customer feedback and statistical
control methods, enables us to produce drives of superior quality and reliability:

See the dlffel ence customer involvement makes in high-performance disk
drives. Our Series 500, 600 and 700 514" drives are available now: In a variety of
capacities. From 140 MB to our new 382 MB versions. And in the most popular
interfaces — ST412, ESDI, and SCSL

For additional product information, call us at 1-800-227-7426. We look
forward to your input.

rsf-LILYT

20 West Montague Expressway, San Jose, CA 95134
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INTERNATIONAL NEWSLETTER

PHILIPS STARTS SELLING ADVANCED CMOS LOGIC WITH NEW PIN LAYOUT

hilips of the Netherlands has started supplying customers with samples of

its first advanced CMOS logic devices. The new generation of high-
performance chips touched off an industry-wide controversy last year when
Philips and its codeveloper, Texas Instruments Inc. of Dallas, announced that
they were relocating the power and ground pins from their traditional location
at the corner of the package to a new spot in the center, The companies said
the switch would reduce the effects of transient voltages, which cause data
errors to occur, but competitors Fairchild Semiconductor Corp. and the GE/
RCA Solid State Division continue to dispute their cltaims [Electronics, May 14,
1987, p. 33). The first 10 Philips ACL devices to feature the new pinning are
various NOR and NAND gates, as well as flip-flops—all with CMOS or TTL
input-level operation. C

JVC WILL BE FIRST TO MARKET S-VHS CAMCORDERS

he Victor Co. of Japan will be the first to formally introduce S-VHS

camcorders to the consumer market. The company will begin selling two
models in Japan this summer and hopes to market them in the U. S. by fall.
S-VHS is an improved version of the VHS video format, featuring resolution of
more than 400 lines [Electronics, April 30, 1987, p. 49]. Both machines will
also be able to record and play back using the standard VHS format. The GR-
558, a 1.1-kg model that uses a compact cassette and can record up to one
hour on a tape, will cost about $1,700 in Japan. The unit has an improved V-
in. charge-couple-device image sensor that delivers 330,000 effective picture
elements. JVC will also offer an advanced model, the GF-S1000H, which will
weigh 2.7 kg and will use a full-size VHS cassette. The $2,400 machine,
which will play and record for up to 6 hrs., uses a 2/s-in. image sensor with
360,000 pixels for even better resolution. Sharp Corp. is also expected to
release an S-VHS camcorder this summer. C

NHK LABS BUILDS A 20-in. PLASMA COLOR DISPLAY FOR HIGH DEFINITION

color plasma display measuring 111/5 in. by 16% in. has been fabricated

by NHK Science and Technical Research Laboratories, the research
facility of Japan’s public TV station, NHK. Capable of operating as a 20-in. TV
monitor that meets National Television Standards Committee requirements, the
panel is actually a partial model for the high-definition TV format that NHK is
pushing the world to adopt. The prototype display has more than 286 picture
cells, arranged 448 vertically by 640 horizontally, with a cell pitch in both
directions of 0.65 mm. The panel, which is just 6 mm thick and weighs 5.3 Ib,
uses a pulse memory-drive scheme to turn individual cells on and off. The
pulses excite a helium-xenon gas mixture, which in turn becomes ultraviolet
and turns on the color phosphors in each cell. O

HITACHI TAKES SHARPER AIM AT EUROPEAN SOFTWARE MARKET

eeking to bring its development team closer to the markets it serves,

Hitachi Ltd. is establishing a software laboratory in London to develop
software products for the European market. Under Hitachi Europe, a wholly
owned subsidiary, the labs will focus on software for Hitachi’s work stations
as well as pursue artificial-intelligence applications. Its first task will be to
develop software for Hitachi’'s Unix-based 16-bit 2050 work station, an-
nounced in Japan in September 1985 and slated for a European launch in
1988. Hitachi also plans to develop mainframe software in London that will be
sold under its own label. The Tokyo company’s mainframe software is current-
ly sold in Europe under other firms' private labels. O
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INTERNATIONAL NEWSLETTER

UK’s ACORN FIGHTS BACK WITH A NEW 32-BIT RISC COMPUTER

Acorn Computers Ltd. of Cambridge, UK, is back in action. Once the top
name in British computing, Acorn got into trouble when financial woes
almost shut it down in 1985, but Olivetti bailed it out by buying a 79% stake in
the company. Now Acorn is launching a comeback, with its first computer
product in 18 months. The company claims the new system, Archimedes, is
the fastest microcomputer in the world. The system can perform 4 million
instructions per second, making it one of the fastest machines in its class. The
system, built around four custom-made chips, has at its heart a 32-bit central
processing unit that uses a reduced-instruction-set computer architecture
[Electronics, Aug. 26, 1985, p. 48]. A memory manager, a video controller,
and an input/output controller round out the quartet. Production will begin in
the fall for Archimedes, which will be priced from $1,300 for a basic model up
to about $2,300 for a business version. O

WEST GERMAN TV MAKER SWITCHES TO AN ALL-DIGITAL LINEUP

oewe Opta GmbH, a West German manufacturer of high-end TV sets, is

the first TV maker to use digital-signal-processing circuits across the
board in all its tabletop color models. The company says that digital technol-
ogy improves the quality of the sets without adding to the price. Using DSP
chips from Intermetall GmbH for both audio and video [Electronics, April 5,
1984, p. 89], Loewe's new generation of sets will go to market in time for the
International Audio and Video Fair beginning Aug. 28 in West Berlin. The
Kronach company says digital processing can automatically compensate for
component drift, ensuring that sound and picture quality remain at peak levels.
Loewe also claims that digital technology will make it easier to integrate new
video services, such as videotext and Europe's upcoming direct-broadcast-
satellite communications services, because no large interfaces are needed.C]

FERRANTI CARRIES ON A JUNE SHOPPING SPREE

ike a shopper scrambling at a Harrod’s sale, Ferranti plc spent most of

June making a series of substantial purchases. The Cheadle, UK, firm
acquired two U. S. companies and two British operations; it didn’t reveal the
financial terms. Ferranti began with the acquisition of the advanced laser-
technology project group from General Electric Co., of Fairfield, Conn., and
then bought Allegheny International inc.'s majority share in Sciaky Bros. inc.,
a Chicago maker of high-end welding systems based on resistance, fusion-
arc, electron-beam, and laser technologies. At the same time, Ferranti was
active on the home front, adding Datestore Ltd. of Watford and the military
trainer and air-launcher business of Wardle Storeys plc in Godalming. Date-
store makes frequency-agile and point-to-point broadband modems. O

NEW LAW WILL PROTECT WEST GERMAN CHIP MAKERS FROM PIRATES

n a move that is expected to start a pan-European trend, West Germany

has passed a bill aimed at protecting the ‘‘topologies of microelectronic
semiconductor products.” Other member countries of the European Commu-
nity are expected to follow suit with similar legislation before the year is out.
Akin to the 1984 U.S. Semiconductor Chip Protection Act, the new bill will
protect West Germany's semiconductor industry from unlawful copying of its
products. it will become law in November. Under current law, semiconductors
and their architectures are not protected in West Germany. As a result, pirates
have taken advantage by illegally counterfeiting circuits, costing the industry
“losses in the millions,” according to Bonn's Ministry of Justice. Now offend-
ers will face the possibility of heavy fines and even prison terms. O
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Why don'’t these new
measurement instruments have
any control elements?
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Because PC control is far simpler...
with keyboard and mouse.

Desk File Help St
[ SIENENS PC-Ipstrungate — Trancient Recorder Bbit  2MHz [EG 87

SIFMENS




MS-DOS
operating system

RSN

Now, you can skip unweldy operating
procedures when using measurement
instruments. Why? Because Siemens
has developed new measurement
instruments that cooperate with personal
computers over an {EEE 488 bus.

And that eliminates, for example, your
reliance on cumbersome keys and dials
when using transient recorders.
Adjusting parameters, ranges, and func-
tions is easier than ever. .. with the PC
keyboard and mouse.

What's more, our standard software
accepts only instrument-specific and
logically-structured entry data. So that
you get top quality results every time.
And since each instrument includes
pre-programmed cperating instructions,
there’s no more flipping through time-
consuming manuals to get to the point.
Whenever you're uncertain about how
to proceed, the instrument itself provides
the plaintext answer. A click of the
mouse is enough. .. for calling up
instructions or executing commands
that put you firmly in control of up

to 15 measurement instruments. From
function/pulse generator to digital
multimeter.

All this adds up to less routine,

more attention to what really counts —
and better results. The kind of
convenience that's fast becoming the
hallmark of advanced measurement
technology. From Siemens.

Measurement’s never been easier.
With PC instruments from Siemens.

Want to know more about our PC
instruments? Just contact your local
Siemens office or drop aline to:

Siemens AG

Infoservice 213-Z027 eE
Postfach 23 48, D-8510 Fiirth
Federal Republic of Germany

A19100-E686-Z4-V1-7600
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FUJITSU SHIFTING

SOME R&D TO SPAIN
Fujitsu Ltd. will take its first
step in a program to shift
some of its research and de-
velopment to Spain. The To-
kvo company will begin by
developing a Japanese-Span-
ish translation system using
its superminicomputers. The
R&D work will be done in
conjunction with a joint ven-
ture in Madrid, Sociedad Es-
panola de Comunicacionese
Informatica SA, which al-
ready does manufacturing
for Fijitsu. Established in
April 1986 as one of Fujitsu’s
bases in Kurope, the joint
venture is 60%¢ owned by Fu-
jitsu and 40% by Companiea
Telefonica Nacional de Iispa-
fa, # government-financed
telecommunications firm. Fu-
jitsu is already working in Ja-
pan on a translation system
for English, German, French,
and Koreun.

USSR AND HUNGARY
SET JOINT VENTURE

Hungary and the Soviet
Union have established their
first joint venture in medical
electronies, according to Hun-
garian sources in West Ger-
many. The venture, called Mi-
cromed Co. and based in the
northern Hungarian town of
Esztergom, will initially turn
out seven types of new mi-
croprocessor-controlled medi-
cal systems, including elec-
trocardiographs and patient
monitoring equipment. Mi-
cromed will later add move
svstems to its lineup. The
systems will eventually be
sold in other countries.

KDD’s SYNTHESIZER
GIVES VOICE TO PCs

Kokusai  Denshin  Deniwa
Co.. Jupan’s international
telecommunications  monopo-
ly, has developed a speech
synthesizer attachment that
transforms a personal com-
puter into a talking machine.
The device can be applied to
any language, says a KDD

give a word natural pronunci-
ation by editing phonemes
and atomic speech elements.
The Tokvo company’s soft-
ware provides the edited
words or phrases with stress
and intonation so the attach-
ment’s voice can speak with
a natural accent and tones.
KDD has not vet decided
when the device will be avail-
able. It expects the systems
to be used for telephone ser-
vice, for electronic mail, and
to aid the handicapped.

INTERNATIONAL WEEK

aim to develop software that
allows better integration of
Unix systems into heteroge-
neous networks—networks
with computers from differ-
ent manufacturers. The ini-
tial goal, Paderborn-based
Nixdorf says, will be to em-
bed Unix systems in OS] and
in IBM's SNA networks.

MITSUBISHI CLAIMS

RECORD SRAM CARD
Mitsubishi Electric Corp. will
market in the U.S. and Ja-

COMPAQ OPENS
SINGAPORE PLANT

Compag Computer Corp. has
opened a printed-circuit-board
assembly  facility in Singa-
pore, its first outside the
U.S. Assembly began last
month at the Houston-based
company’s facility. Monthly
production is expected to ex-
ceed 40,000 units by the end
of this year. Shipment of the
boards to Compaq's main as-
sembly facility in Houston is
expected to begin this month,
and the boards also will even-
tually be shipped to a facility
in Scotland.

pan what the Tokyo company
claims is the world’s largest
capacity  static  random-ac-
cess-memory card at 512
Kbytes. In Japan, the price
will be 95,000 yen. To reach
that  capacity, Mitsubishi
mounted  sixteen  256-Kbit
| SRAMs on a 10 mm-thick
card. Also in August, the
company will launch a one-
time  programmable  512-
Kbyte read-only-memory
card, a 256-Kbit SRAM for
memory cards, and a 256-
Kbyte version of the SRAM
and ROM cards.

storage. The company says
that the resin’s main applica-
tions will be military.

FIRMS TO COOPERATE
ON COMMUNICATIONS

Two communications-equip-
ment makers, Hasler AG of
Switzerland and West Ger-
many’s Telenorma GmbH, in-
tend to work together in
their common field. The em-
phasis of the cooperation be-

tween  Bern-headquartered
Hasler and Telenorma of
Frankfurt, a member of
West  Germany’s  Robert

Bosch group of firms, will be
on private communication
svstems and local-area net-
works.

PLESSEY WINS DOD

OPTOELECTRONICS
SALES TO SOAR

The world market for opto-
electronic components and
systems will rise 20% to 25
annually, reaching about $35
billion by 1990, up from $16
billion last year, according to
a report from the orgunizers
of the Laser Show, scheduled
for June 22-26 in Munich. La-
ser-based test and measuring
svstems and material pro-
cessing  equipment  built
around lasers will give the
market the strongest boost.

AUSTRALIA ORDER

Plessey Co. has won a £160
million order from the Aus-
tralian Department of De-
fence for 6,000 advanced tac-
tical radios. The radios are
based on the London compa-
ny’'s System 4000, which is
designed to pive a ‘“user
friendly” performance and to
operdte in harsh climates.

L—

CASTING RESIN HAS
HIGH CONDUCTIVITY
Robnorganic  Systems  Ltd.
has developed a high-thermal-
conduetivity encapsulating and

spokesman, because it can |
i il

NIXDORF, AMDAHL TO
DEVELOP SOFTWARE

West  Germany’s  Nixdorf
Computer AG and Amdahl
Corp. of Sunnyvale, Calif,,
are setling up a joint engi-
neering team at each compa-
ny to develop communica-
tions functions for Unix-
based systems. The team will

casting resin called PX666C.
The Swindon, UK, company
has spent three vears develop-
ing the resin, which, by using
a combination of a nonabra-
sive filler and a high-purity
resin system, has achieved a
thermal conductivity of 1.4 W/
mK. Its other qualities are low
viscosity, flame retardancy,
and minimal sedimentation in

KYOCERA WANTS TO
SELL VITELIC RAMs

Integrated-circuit package
manufacturer Kyocera Corp.,
Kvoto, Japan, is negotiating
with Vitelic Corp., of San Jose,
Calif,, for rights to sell the
American firm’s dynamic ran-
dom-access memories and stat-
ic RAMs in Japan. Kyocera
has an alniost 107 equity posi-
tion in Vitelie, which last vear
started selling its products
through two Tokyo component
traders, Internix and Microtek.
Kyocera expects to sell about
200 million yen worth of ICs
in the first year.

UK GROUP WARY OF
BOOK-TO-BILL RISE

The UK book-to-bill ratio has
managed to stay above parity
for six months, but the Elec-
tronic Components Industry
Federation is being only cau-
tiously optimistic about the
figures. The provisional fig-
ure of 1.34 for May follows a
revised April figure of 1.17
and a March figure of 1.29,
according to the federation,
whose data accounts for 75%
of UK semiconductor sales.
“The trend is definitely up-
ward,” a spokesman says,
but he warns that “the un-
evenness of the sales figures
makes the rate of improve-
ment difficult to quantify.”
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Wandel & Goltermann

Electronic Measurement Technology

[SPECTRUM ANALYSIS] 124.400 000 0 MHz FSTART
127.300 000 0 MHz FSTOP

CURSORE |[—22.80dBm /[125.154 000 0 [MHz

REFERENCE
—10.00dBm

RELF |(-62.80dB / 1.160 000 0 |MH=z

SCALE
100dB

RBW 30kH=z
AUTO OFF

VBW 1. SkH=z

a8 Do e o
_ TRen o
Lo ofs ol
0 aeEea

124.500 000 0 MHz

The SNA-1/01's favourable price and
high measurement speed is a double
guarantee for economical testing.
Simple * digital-and * analog-parameter

H =M for 9 ! ler-

% Spectrum analysis o it bt o oo

yrL from the screen, digital noise averaging
difficult? and IEC/IEEE interface.

Synthesiser accuracy for all frequency

NOt With the SNA-1 ! ?\?Jitr(‘)tscglnfat\r;ﬁitxyagﬂiésthe SNA-1the

accuracy that has established the repu-
tation of our level meters.

Resolution 0.1Hz, 0.01dB. Display range
1 dB to 100 dB.

Wandel & Goltermann, VMW, Postfach 12 62, D-7412 Eningen
Fed. Rep. of Germany, Tel. +(49) 7121-86-D, Tix. 729833
| would like the following:

[J A free SNA-1 colour brochure

[J A visit from a W&G sales engineer

NAMIE

Company ... 5
~

SHEEY ..o b s i
~

TOWN oo B 0

TelephOneno. ..o . E 1394 KF fj
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INTERNATIONAL PRODUCTS

ECL GATE-ARRAY CHIP COMBINES
LOGIC AND ON-BOARD RAM

FUJITSU CUTS POWER USAGE BY 50% AND SPEEDS MEMORY ACCESS 4 TIMES

Two application-specific inte-
grated circuits from Fu-

Internal gates have a typical
propagation delay of 220 ps for

jitsu Ltd. combine logic and
random-access memory on the
same chip to cut power con-
sumption and boost memory-
access performance. By put-
ting RAM on a chip with emit-
ter-coupled logic and transis-
tor-to-transistor  logic, the
company reduced power con-
sumption by 50% and increased
memory-access  performance
by a factor of four, compared
with systems where logic and
memory are on separate chips.

Having memory on an ASIC
logic chip allows the RAM to
interface directly with logic on
the same chip, and that elimi-
nates the output buffers be-
tween the memory and logic
that are required in conven-

fan-in and fan-out of one and no

RANDOM-
ACCESS
MEMORY

capacitive loading. A more typi-
cal value for fan-in and fan-out
of three and 3 mm of aluminum
wiring is 500 ps. Typical internal
toggle rate is 800 MHz.

RANDOM-
ACCESS
MEMORY

Both devices are fabricated
on a 9.84-by-9.84 mm chip and
sealed in ceramic pin-grid-ar-
ray packages with 149 pins. To
maximize heat transfer, the

RANOOM-~
ACCESS
MEMORY

chips are mounted on the up-
per side of a downward cavity,
providing the best thermal con-
ductivity to a 6-fin heat radia-
tor mounted atop the package.

RANDOM
ACCESS
MEMORY

Translation circuits at the
periphery of the chip provide
conversion to TTL input or out-
put where desired.

Power supply voltage is —4.5

Vv for operation as ECLI100K

tional systems.
The result is

a4 maximum

the memory was off-chip—ap-

RAM access time of 5 ns. This i——
compares with about 20 ns if PLACEMENT.ECL gate arrays consisting of a 10-by-6 matrix of major
logic cells, left, are complemented by four 256-word RAM arrays.

and -5.2 V for operation as
ECL10KH. When operated
only in TTL mode a single
+5.0 V power supply suffices,

proximately 10 ns would be
added in interconnection delay times be-
tween chips and 5 ns for input/output
from the logic chip.

Power dissipation is 4.7 mW/gate for
internal high-speed gates and 2.4 mW/
gate for internal low-power gates. Be-
cause of the elimination of output buff-
ers, the entire chip’s power consumption
of 8 to 10 W is about one-half that of a
system with separate chips for memory
and logic. The chips can be cooled with a
5m/s airflow.
9-BIT WORDS. Two devices are available.
The ET-2009M series has 1,920 gates
and 9 Kbits of RAM organized into four
arrays of 256 words each of 9 bits. The
other option—the ET-3004M series—fea-
tures more gates but at the cost of re-
duced memory. It has 2,880 logic gates
and a 4.5-Kbit RAM organized as two
arrays of 256 nine-bit words. Using 9-bit
words makes system design simpler
than with byte-wide memory chips be-
cause it gives designers a parity bit.

The chips are early entrants in a new
breed of ECL devices intended to meet

the needs of minicomputer designers
pressed to deliver system performance
in the range of 10 million to 15 million
instructions/s while still cooling their
computers with air flow instead of lig-
uid coolants (see p. 71).

Specific applications include register
files for central processing units and
cache memory controllers. The chips
should also find applications in commu-
nication controllers and palette control-
lers for graphics processing.

The prototype for the new devices is
Fujitsu’s 4,480-gate RT-4500 gate array.
In the new devices, memory replaces
some of the gates—one half of them in
the case of the ET-2009M and one-
fourth in the ET-3004M. A total of 96
different macros are available for con-
figuring functional circuits.

In the 4.5Kbit device, up to 90 major
logic cells are available to the designer,
each consisting of eight basic cells. A ba-
sic cell can be any of the following: dual
two-input NOR, four-input OR/NOR, two-
input OR-AND/NAND, or a D latch.

but normally TTL input/output
would be mixed with ECL and a +5.0 V
supply would be used in addition to one
of the negative ECL supplies.
ONE MICRON. The chips are fabricated
with high-speed ECL technology featur-
ing 1l-um minimum feature size. They
have three layers of aluminum intercon-
nections—two for logic and one for pow-
er supply. Three personalized masks are
required for each customer design—one
for each of two logic layers and one for
through-holes between the logic layers.
Fujitsu is taking orders now and has
estimated the time from completion of
logical simulation to delivery of engi-
neering samples in Japan at five weeks.
Fujitsu‘s development fee of 5 million
yen includes five samples. Single-unit
price in lots of 500 is 50,000 yen for the
1,920-gate, 9-Kbit ET2009M, and 45,000
yen for the 2880-gate, 4.5-Kbit
ET3004M. — Charles L. Cohen
Fujitsu Ltd., Semiconductor Marketing, Fur-
ukawa Sogo Bldg. 2-6-1 Marunouchi
Chiyoda-ku, Tokyo 100, Japan.
Phone 81-3-216-3211

[Circle 500]
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24-BY-24-PIN HEAD

High character resolution is achieved in
Alps Electric Co.’s top-of-the-line ther-
mal-transfer printer mechanism with
the use of a 24-by-24-pin matrix print
head instead of the more common 9-by-
9-pin matrix.

The PTMTS42/43 prints 50 charac-
ters/s in a standard 80-column mode.
Specially designed motors are used in
the line and paper feed mechanisms to
minimize noise and maximize paper-posi-
tioning accuracy. Up to 85 lines can be

|'A\£p§ PRINTER USES

printed on a standard letter-sized page.

Capable of battery-powered operation,
the printer targets applications in lap-
top computers, word processors, termi-
nal printers, and typewriters. It is avail-
able three months after receipt of order.
| Alps Electric Co., 1-7 Yukigaya Otsuka-

cho, Ota-ku, Tokyo 145, Japan.

Phone 81-3-726-1211 [Circle 701]
|

IBM-COMPATIBLE COMES
WITH LARGER SCREEN

Lee Data International Ltd.’s model
1191 monochrome display terminal is
plug-compatible with IBM Corp.’s model
3191 but offers a 14-in. screen in either
green or amber, compared with IBM’s
green-only 12-in. screen.

Other features include support for a
light pen, a station printer, or a bar-code
reader, and a choice of either 87-key or
122-key keyboards.

Lee’s 1192C color terminal is plug-
compatible with IBM’s 3192 terminal
and lets users select a wide-screen mode
to display a program listing or a long-
screen formation to display more rows
of text.

Available now, the model 1191 costs
€750 and the model 1192C costs £1,200.
Lee Data International Ltd., 49 Dean St.,
Marlow, Bucks SL7 3BP, UK.
Phone 44-6284-76841

X-Y PLOTTER IS FAST,
YET STILL IS ACCURATE

The LY1900 .-y recorder/plotter from
Linseis GmbH features an acceleration
rate of 500 ecm/s?, an end-speed of 100
enmy/s, an accuracy of +0.25%, a linearity
error as low as +0.1%, and a built-in
time base with 12 selectable speeds.

[Circle 702]

The recorder can be remotely pro-

L —

grammed—for pen up/down, color of
pen, start/stop time base, and recorder-
plot mode—by CCITT V.24, RS-232-C,
and IEC-625/IEEE-488 interfaces. It also |
acts as a computer front-end in a com-
puter-controlled measuring system. The
sanmpling rate is 33 values per second.
Delivery time for the LY1900 is 12
weeks. It sells for 6,400 DM.
Linseis GmbH, P.O. Box 1404, D-8672
Selb, West Germany.
Phone 49-9287-79022

[Circle 703]

60-W POWER SUPPLY
RANGES FROM O TO 30 V

Farnell International Instruments Ltd.’s
power supply provides outputs over a
range of 0 to 30 V, but is small enough
to carry easily in one hand. Its maxi-
mum output is 60 W.

Power from the LS30-10 is adjusted
by two 10-turn front-panel controls—one |
for voltage, the other for current. Reso-
lution is to within 0.1 V and 10 mA. A .
full 10 A is available at 6 V; 6 A at 12V; |

at

25 Aat24 V;and 2 A at 30 V.
The unit measures 91 by 220 by 265

mm and weighs 2.1 kg. Available now, it

costs £220.

Farnell International Instruments Ltd.,

Wetherby, West Yorkshire LS22 4DH, UK.

Phone 44-937-61961 [Circle 704]

— .
SIEMENS UPGRADES

DISK CONTROLLERS

Siemens AG’s SAB2793/97B floppy-disk
controller has improved operating char-
acteristics over its predecessor, the 97A
version, thanks to the use of a voltage-
controlled oscillator with a steeper volt-
age rise.

The 97B controller’s improved voltage
characteristic means shorter capture
times and improved control profiles. Its
temperature-time curve is 2.5 times bet-
ter than that of the 97A.

Suitable for 5%-in. or 8&in. floppy

L

disks, the SAB2793/97B is available |
from stock. Price depends on importing
country.

Siemens AG, P.O. Box 103, D-8000 Mu-
nich 1, West Germany.

Phone 49-89-2343613 {Circle 706]

METER HANDLES SWR
AND POWER DUTIES

Kaise Electric Works Ltd.’s SK-2300 se-
ries combines standing-wave-ratio and
rf-power measurements for antenna sys-
tems in a single, compact instrument.

Two versions are available. The SK-
2300 offers a frequency range of 1.8 to
150 MHz, while the SK-2310 is designed
for 130 to 500 MHz. Both measure pow-
er to an accuracy of +15% full-scale and
have three selectable power ranges: 2
W, 20 W and 200 w.

Minimum power required for SWR
measurements is 0.3 W for the SK-2310.
For the SK-2300, minimum power varies
with frequency from 75 W at 1.8 MHz to
0.1 W at 150 MHz.

Both instruments have separate me-
ters for SWR and power measurements.
The units are 180 mm wide, 68 mm high,
and 110 mm deep and weigh 730 g.

Available now, the SK-2300 costs
7,200 yen and the SK-2310 9,300 yen.
Kaise Electric Works Ltd., 422 Oaza Haya-
shinoso, Ueda, Nasano 386-01, Japan.
Phone 81-262-35-1600 [Circle 705]

SBC BOASTS 6801
and 1 MBYTE RAM

A single-board computer from High
Technology Electronics Ltd. features a
Motorola Corp. 68010 microprocessor
and no-wait states on up to 1 Mbyte of
dynamic RAM.

The HVME-SB68S supports the pro-
cessor on both its 10- and 12.5-MHz op-
erational modes. With the addition of a
terminal and power supply, the board
can run as a stand-alone processor, and
units can be cascaded to create multi-
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small computer systems interface, dual
serial ports, and a parallel communica-
tions port make it a good candidate for
such applications as work stations, mul-
tiuser systems, and development sys-
tems.

Available now, the HVME-SB68S
board computer costs £1,256.
High Technology Electronics Ltd., 303 Ports-
wood Rd., Southampton, SO2 1LD, UK.
Phone 44-703-581555 [Circle 707)

DRIVE HAS BUILT-IN
SCSI INTERFACE

The DRM020D 3%-in. hard-disk drive
from Alps Electric Co. features a built-in
Small Computer Systems Interface con-
troller and a balanced swing arm for en-
hanced resistance to vibration damage.
The 20-Mbyte drive has an average

processor systems. The inclusion of a |

| computers, based on Motorola’s 68020

access time of 75 ms. The drive can be
delivered with an optional circuit to pro-
tect the disk in the event of a power
failure or accidental shutdown.
Available three months after receipt
of order, the drive is 41 mm thick, 102
mm wide, and 150 mm deep; it weighs
850 grams.
Alps Electric Co., 1-7 Yukigaya Otsuka-
cho, Ota-ku, Tokyo 145, Japan.
Phone 81-3-726-1211 [Circle 708)

PRESSURE CONVERTER
COVERS WIDE RANGE

The model 4283A pressure transducer
from Kistler AG measures absolute
pressures over a range as wide as from
0 to 400 bar. Thanks to its compact
design—it is only 120 mm long—the
| transducer fits in tight locations. It is
connected to the associated electronics
system by a 4-pole DIN connector or an
integrated cable.

The transducer’s front end, made of
high-quality steel, makes the 4283A suit-
able for use in harsh environments. The
soldered diaphragm guarantees perfect
sealing between medium and transmit-

e

ter electronics. The 4283A costs 683 |
] Swiss francs. Large orders take from
four to six weeks to handle.

Kistler AG, P. O. Box 304, CH-8408 Winter-
thur, Switzerland.

Phone 41-52-831111 [Circle 709]

BOARD COMPUTERS
MANAGE MEMORY

The latest additions to Force Computers
GmbH’s range of 32-bit single-board

microprocessor, feature a page memory

management unit.
| The CPU-24 and CPU-25 also support
an interface to the proprietary Force lo-
cal memory extension (FLME) interface,
which provides an extension to the local
processor bus.
| The two boards have 512 Kbytes of
high-speed  static RAM  accessible
through the FLME interface, allowing
the processor to run with only one wait
state at clock frequencies of 16.67 MHz,
even with the page memory manage-
ment unit.

Two serial input/output channels are

Matchbox Model 4 protocol converter
and an application-specific software
package for the System 3X. All IBM
commands are supported except those
that the HP printers cannot execute,
such as alternative input/output trays.

Other IBM features that are support-
ed include underlining, overstriking, su-
perscripting, subscripting, and manual
envelope feed.

The 3XLaserLink is available now
with either a serial interface or a Cen-
tronics parallel interface; it costs £995.
KMW Systems International, Falcon Way,
North Feltham Trading Estate, Middlesex
TW14 0QX, UK.
Phone 44-844-1525

[Circle 711)

| provided via two multiprotocol communi-
cations controllers that support bit-ori-
ented and character-oriented protocols.
The baud rates are software-program-
mable up to 38.4 Kbits/s (asynchronous)
or 4 Mbits/s (synchronous).

The CPU-25 has a Motorola 68851
floating-point coprocessor that runs at
16.67 MHz. Delivery time for the boards
is approximately 4 weeks. The CPU-24
sells for 12,950 DM, and the CPU-25
costs 13,900 DM.

Force Computers GmbH, Daimlerstr. 9, D-
8012 Ottobrunn, West Germany.
Phone 49-89-600910 [Circle 710]

LASER PRINTERS CAN
EMULATE IBM UNITS

KMW Systems International’s 3XLaser-
| Link lets Hewlett-Packard Co. LaserJet
printers emulate IBM Corp. 5219 print-
ers in an IBM System 3X environment.
' The protocol converter supports such
| 5219 features as proportional spacing,
right justification, and font switching.
The system consists of the company’s

1/0 BOARD LINKS
EUROBUS CHANNEL

PEP Modular Computers GmbH’s SIO-
4N board offers a quad serial input/out-
put interface module for the intelligent
1/0 channel Eurobus.

The module can be delivered with one
or two serial communications control-
lers, resulting in two or four indepen-
dent 1/0 channels, respectively. The
multiprotocol data-communications pe-
ripheral works at 8 MHz for data rates
up to 76 Kbits/s on each of the four
channels.

The module can be software-config-
ured to handle many protocols, such as
synchronous and asynchronous trans-
mission formats.

Four piggybacked modules can be
mixed to configure the communications
lines needed for a wide range of applica-
tions. The SIO-4N can be used with all
of PEP’s CPU modules.

Available from stock,
modules cost 470 DM each.
PEP Modular Computers GmbH, AM Kloster-
wald 4, D-8950 Kaufbeuren, West Germany.
Phone 49-8341-8974 [Circle 713)

the SI10-4N
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Clock Inhibit

External
Clock
Short Cycle

Comparator
In

20V Range @ v

10V Range

Bipolar
Offset

We invented these classic high-
resolution A/D converters, and now
we've improved them. You can trust
them because they're backed by 12
years’ experience ...and more
shipments than the next three
suppliers combined. And at such low
prices, we think they're the best
ADCB80 values in the industry.

Clock
Successive
Approximation
4 - Register
Compara_
&

d Cost Less, |

Better Than Evel

FEATURES

® Extended reliability monolithic
(ADC8OMAH-12) or low-chip-count
hybrid (ADC84, 85H, 87H) designs.

® | ower prices.

® Complete devices, with comparators,
12-bit DACs, laser-trimmed voltage
references, SARs and clocks.

KEY SPECIFICATIONS | ADC8OMAH-12 ADCB84, 85H, 87H
Resolution 12 bits

Linearity error, max 0.012%FSR
Conversion time, max 25us 10us

Gain tempco, max +30ppm/°C +15ppm/°C

Package

32-pin hermetic ceramic DIP

No missing codes —25/+85°C 0/+70°C, —25/+85°C, —55/+125°C
Power dissipation, max 705mW 725mW
Price* $30 from $48

*Unit price, U.S. only, in 1000s.

[ -y

World Radio History |

1] -

@ Clock Out

Parailel
Data
Output

Serial
Out

D Reference

Fa¥

b (>()

TRy v e
® 40kHz (ADC80MAH-12) or 100kHz
(ADC84, 85H, 87H) sampling rates.
® | ower power dissipation.
® Special */QM” screening available.

For complete information on these
brand new, industry-standard ADCs,
contact your Burr-Brown sales
representative or Applications
Engineering, 602/746-1111.
Burr-Brown Corp., P.O. Box 11400,
Tucson, AZ 85734.

BURR-BROWN"

I==i

Improving Data Conversion Productivity
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for analog system
designets.

Cadnetix Analog

Design Environment.
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Cadnetix introduces the Analog Design
Environment™ — a unique set of tools to meet
the special needs of analog system designers.
Cadnetix combines its system design expertise
with an innovative analog simulator — Saber™
While other analog tools are targeted to IC

— designers and are difficult
to master, Cadnetix is at
the forefront in offering a
comprehensive and easy
to use analog environment
for the system designer.

A Familiar Analog
Laboratory

Cadnetix puts an analog
lab on every designer’s
desktop with our
g unique Analog Data
Grapher™ Your DOS™ PC/AT performs as a
multi-channel oscilloscope, a network analyzer,
a frequency generator, and other instruments
used in design and breadboard debugging.
The Analog Data Grapher provides a wealth
of features including Fourier Analysis and
Linear and Spline Interpolation. And like all
Cadnetix tools, it's powerful, yet exceptionally
easy to use.

Top-Down Analog Design Analysis,
Not Just Verification

Cadnetix lets you do what's never been done.
Thoroughly analyze your analog design before
working out a detailed implementation. Unlike
other analog simulators, the Saber simulator
uses a hierarchical approach which allows you
to describe circuits at a functional level. No
complicated macromodels, painstakingly built
transistor by transistor, are required for simu-
lation — eliminating excessive compile and
computation time.

Poor convergence is also a thing of the past.
You reach convergence much more easily than
with other analog simulators — and you don’t

Electronics/ June 25, 1987

sacrifice accuracy. Backed by Saber’s sophis-
ticated algorithm and Cadnetix accurate analog
libraries, you can have more confidence in your
results than ever before.

Saber is SPICE compatible, and includes
all SPICE equivalent analyses — plus more. Any
existing SPICE models can be used in a simu-
lation. You can also create your own user-defined
models for customized simulations. You're able
to model and test almost anything that has an
electrical, mechanical, or optical input or output.
This mixed-technology approach frees you to
create a model that meets real-world applications.

Rapid Design Iterations

Analog designers need substantial processing
power for fast and thorough analyses of complex
analog systems. Cadnetix lets you perfect your
design with powerful tools that perform even the
most complex analysis in record time. It’s easy
to make modifications then resimulate. Cadnetix
Configurable Analysis Engine — a powerful net-
work resource — significantly accelerates compila-
tion and simulation for rapid design verification.

Complete System Design Solutions

Cadnetix offers all the tools you need for
productive system design — from schematic capture
and analysis, to layout, routing and manufac-
turing. Cadnetix CAE, CAD and CAM products are
completely integrated. Our CAD tools support
sophisticated features to layout and route analog
designs, including curved traces, intricate copper
fill areas, and automatic pad filleting.

@
CADNETIX

Solutions For System Design.

Boulder, CO (303) 444-8075

DOS is a trademark of Microsoft Corp. Saber is a trademark of Analogy Inc
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CMOS into the FAST lane.

Advanced CMOS Logic: the new industry
standard that’s fast as FAST.

Now, Advanced CMOS Logic (ACL)
gives you speed and drive to match FAST.
You get allthe advantages of CMOS, with
less than 3ns propagation delay (AC 00
NAND Gate) and 24mA output drive current.

Outperforms FACT.*

Our ACL is fasterthan FACT. GE/RCA
ACL uses a 1.5 micron channel length N-well
CMQOS process resulting in an on-chip gate
delay of only 0.7ns.

FAST speed, CMOS low power.

ACL power dissipation is typically less
than 25% of a FAST bipolar device. ACL dis-
sipates less than a quarter of one Watt while
switching, compared to one full Watt for a
FAST IC (transceiver operating at 5 MHz).
Quiescent power savings are even more
dramatic. ACL idles at 1/1000 the power of
aFAST IC (.5mW vs. .5W).

And with lower heat dissipation than
bipolar, you can expect ACL to perform more
reliably than FAST and AS.

Latch-up and ESD Protection.

Latch-up concernis virtually eliminated.
ACL uses a thin epitaxial layer which effec-
tively shorts the parasitic PNP transistor

*FAST and FACT are trademarks of Fairchitd Semiconductor Corp.

responsible for SCR latch-up.

And new dual diode input/output circuit
provides ESD protection in excess of 2KV.

High Rel and macrocells, too.

Most ACL designs from GE/RCA will be
available in our macrocell library for standard
cells. And we'll have High Rel versions screened
to MIL-STD-883 Class B coming soon.

Expanding productline.

Our line already includes 27 of the most
popular types, in both AC and ACT (TTL-
compatible) versions. And 77 more types will
be availablein 1987.

Prices comparable to FAST.

Our ACL line is priced comparably to
FAST, so your savings with CMOS low power
pay for the cost of switching.

Start your sampling today.

Put yourself ahead inthe technology
race with free samples. Samples must be
requested on company letterhead. Write:
GE/RCA Solid State, Box 2900, Somerville,
NJ 08876.

For more information, call toll-free:
800-443-7364, extension 11. Or contact your
local GE/RCA sales office or distributor.

Call: Brussels, (02) 246-21-11; Paris, (1) 39-46-57-99; London, 0276-685911; Milano, (02) 826-6747.
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Retirement
Package

Trade-up your old NMOS DSP chip for the performance of GIM’s CMOS 320C10

Now's the time to retire those older technology single-chip NMOS DSP processors you're using. And GI Microelectronics
wants to help. How? By offering you a better-than-even swap.

Just send us your NMOS DSP chip — anybody’s NMOS DSP chip — and we’ll send you our Retirement Package.
A brand new GIM CMOS 320C10 with supporting documentation.

What are the “benefits” in our retirement package? Low power consumption and low heat dissipation
to name a couple. In fact, the 320C10 uses 1/5 the power and runs 80% cooler than
existing NMOS DSPs.

You can easily upgrade the performance of your 32010-based

system because GIM's CMOS 320C10 is compatible with any NMOS 32010,
And we can supply you with all the
CMOS 320C10s you need. But

you don't have to send us all of
your NMOS parts. Just one will do.

So let us help you retire your
old technology to sunny Arizona.
Send your NMOS DSP chip to:

GI Microelectronics

Dept. D-100

2355 West Chandler Blvd.
Chandler, AZ 85226-6199

Or call GIM at (602) 963-7373
and ask for our DSP Technology

Center.
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| PROBING THE NEWS

SOFTWARE STARS AT THE DESIGN
AUTOMATION CONFERENCE

\
'_

by Jonah McLeod

1 — —
Circuit and system designers finally

are starting to get the applications
software they need to make computer-
aided engineering a practical proposi-
tion. A vast range of these new CAE
tools will star at the Design Automation
Conference in Miami, June 28 through
July 1. And it’s about time, since CAE
has long promised to make life easier
for designers of both integrated circuits
and printed-circuit boards. While there
are plenty of applications packages out
there. the current crop hasn’t been de-
signed to work together efficiently. As a
result, the percentage of designers who
use CAE in their everyday work is no
more than 14%, according to the Tech-
nology Research Group Inc., a Boston
market researcher.

Now the exhibitors at the conference
are trving to boost that figure. Thev
will display a plethora of packages that
engineers have been demanding. The
new products include stronger individual
tools. But more important, they will of-
fer better integration among the differ-
ent front-end tools for designing 1Cs
and pe boards and among the varied
back-end layout tools. Some of the new
packages also promise better integra-
tion between front- and back-end tools.
Also bowing at the show are an impres-
sive number and variety of new hard-

| —
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ware platforms and accelerators.

The parade of hot new software
starts with front-end schematic capture
and simulation software packages. For
one thing, tool suppliers are beginning
to recognize that it makes more sense to
perform schematic capture on a person-
al computer rather than tying up an ex-
pensive, more capable work station. So
they’re turning out the kind of package
exemplified by Entry!, from Daisy Sys-
tems Corp., Mountain View, Calif.

Entry! is a schematic-capture package
that runs under the MS-DOS or Unix
operating system on an IBM Corp. PC
AT or compatible. The $5,000 package is
a response to the low-end schematic-cap-
ture packages. costing about $500, com-
ing from companies such as Visionics
Inc. of Sunnyvale, Calif.

Entry! costs significantly more, but it

| offers a lot more, particularly in its

networking capabilities. It works over
Ethernet. communicating with larger
work stitions, minicomputers, and main-
frames using Network File Service, the
networking file system introduced by
Sun Microsystems Inc. of Mountain
View, Calif., and adopted as a de facto
standard by most major work station
vendors. A user enters his schematic de-
sign into a file on a I’C; thereafter, he
can direct a computer on the network to

simulate the design by using the file in
the PC’s memory.

A key goal for suppliers of front-end
design software is total integration—
making design a computerized cradle-to-
grave operation (see “HP’s Young: Is-
lands of automation aren’t the answer,”
p.62). The new Vanguard Stellar, for
example, 1s a windowed operating envi-
ronment for pe-board designers. inside
of which are integrated a number of
design tools: a schematic design system,
simulators, a design rule checker, and
more. Its maker, Case Technology Inc.
of Mountain View, Calif., says all of the
individual tools in Vanguard Stellar can
be operating simultaneously. All provide
the same user interface. In addition, the
company has designed a common ASCII
data base that all tools use in common.
A schematic symbol entered during cap-
ture has associated electrical data for
simulation, packaging data for layout,
and so on. Being contained in ASCII
form, the data can move easily {rom one
hardware platform to another.

Integrated design environments also
are showing up in IC design software.
For example, Framework from SDA
Systems Inc. of San Jose, Calif., is one
such package. “Many design systems to-
day are loose amalgamations of soft-
ware,” says Robert Carver, SDA’s mar-

AUTOMATIC LAYOUT. From a schematic diagram input (left), the Layout Synthesis automatic-layout generator from Caeco Inc. produces a full
custom layout (right) that comes within 10% of the density of a manual design.

~ JUNE 25,1987 |

' DESIGNERS WILL FINALLY GET THE APPLICATIONS PROGRAMS THEY NEED j

|




| WORK STAT/IONS WILL TAKE OVER THE CAE MARKET l

1,000

$1,016M

1A\ \BEARRRI

300

200

$ MILLIONS

$107 M $108 M

100

T |0 ik LN BLL A AL S LR R O U S AR RO R T L

keting manager. “A CAE-tool user to-
day typically owns a collection of tools
from different vendors—a schematic-
capture package from one vendor, a
simulator from another, and perhaps
some tools of his own. Until now, each
tool had its own data base. When the
design data in the file had to be passed
from one tool to another, a translator
had to be called in to translate the data
into a form the next tool could under-
stand.” Framework, by contrast, is a
unified data base with a single interface
to the design data, so new applications
can easily be added to its tool kit.

Easy integration at designers’ work-
benches, sort of a software retrofit, is
the goal of a simulation integration kit
called SimKit. The brainchild of Analog
Design Tools of Menlo Park, Calif., Sim-
Kit is aimed at designers who already
have their own analog simulators and
model libraries. The kit will strengthen
those capabilities by adding Analog De-
sign’s icon-based, mouse-driven inter-
face and analysis tools.

The big news in back-end CAE tools is
the introduction of artificial-intelligence
techniques, and exhibitors at the Design
Automation Conference will be introduc-
ing Al-based packages. One example is
the new Allegro pc-board design system
and a knowledge-base router from Valid
Logic Systems. The San Jose company
claims Allegro is the first pe-board sys-
tem that is driven by the engineering
rules used during the front-end design
process. “The CAE engineer entering
the schematic can also direct the place-
ment of the back-end layout,” says
Katherine Gambino, product marketing
Lmanager. “In the past, there has been

. 1987 1890 1987 1990 1987 1990
PERSONAL COMPUTERS CAE HOST-DEPENDENT
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little direction from the designer as to
how a board should be laid out.”

To work with Allegro, a designer
starts with an outline of the board. Then
he specifies which part of the schematic
goes in what general area of the pc
board. Placing related components in
specific areas of the board simplifies the
job of the routing tool. Consequently, a
job that used to require routing acceler-
ators can now run on standard work
stations. “In one benchmark we ran, Al-
legro, along with a new version of our

The introduction of Al
techniques is the big
news in back-end tools

router, placed and routed 150 chips in
three minutes on a Sun work station,”
says Gambino.

| The new Valid router, called Insight-
| Plus, is interesting in its own right—it
incorporates a knowledge base contain-
ing rules that adjust the routing algo-
rithms to fit a given design technology.
i For example, within a schematic the de-
signer can specify that a net contains
high-frequency  emitter-coupled-logic
components. He can specify the mini-
mum and maximum trace widths, and
he can request that a trace on the pe
board be constrained to a particular lay-
er. The netlist compiler translates these
specifications into rules to be interpret-
ed and followed by the router.

Other new routers also will use Al
techniques to perform other time-con-
suming routing tasks. One example is
the Star, for strategic automatic router,

from Daisy Systems. “In the past, the
circuit designer prepared a routing plan
in a command file that he passed to the
router,” says David Barnett, marketing
manager for Daisy’s pc-board division.
“Because Star already knows the rules
for pad sizes, trace widths, spacings,
ete., it can create the routing plan based
on heuristics—methodologies used by
designers for creating routing plans—
built into the program.”

Star specifies the sequence of passes
for the routing operation. In a first con-
structive pass, it might specify a route
without vias. On designs that have con-
nections running at 45°, the Star router
can use a 45° pass that provides higher
trace density and shortens the connec-
tions between devices for improved elec-
trical performance. In still another pass,
Star might initiate a rip-up and reroute
router. The router can end by running a
manufacturing routing pass that re-
duces the number of vias and optimizes
interconnections of 45° routings, among
other improvements.

Repeating tasks intelligently during
circuit layout is the hallmark of another
package, this one from Caeco Inc.
Called the Layout Synthesis automatic-
layout generator, it is intended for I1C
design. The Sunnyvale company claims
the package is the first that can create
a full-custom IC layout from a schemat-
ic diagram which is design-rule correct
and therefore comparable to a layout
done manually (see photograph, p. 57).

The package can create a layout for
custom IC design with two to three
times the density provided by standard
cells and within 10% of the density pro-
vided by manual designs, says John
Claiborne, Caeco’s executive vice presi-
dent. “But more important, once the
system has created the layout, the IC
designer can then call on a layout editor
to improve the layout even more.”

Initially intended for the IC design-
er—a later version will be aimed at sys-
tem designers—the layout tool is de-
signed to boost productivity in laying
out random logic on a complex chip con-
taining macrocells, such as programma-
ble logic arrays, random-access and
read-only memories, and a central pro-
cessing unit. To ease placement and
routing, the Layout Synthesis tool cre-
ates a logic block that’s the equivalent
of a macrocell.

It will take powerful hardware to run
the new software tools, and so the mar-
ket for work stations is expected to tre-
ble in the next three years. It will jump
from $313 million this year to $1.02 bil-
lion by 1990, says Dataquest, a San
Jose, Calif., market research firm (see
chart above). Demand will heighten as
work-station prices fall, thanks to the
availability of chips like the Intel 80386,
and as competition intensifies with the
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. Convert to
St \LC technology
before time runs out.

P ——

NEC introduces
anew generation of
A/D-D/A converters.

Digital and analog are two different worlds
—asfar apart as the desert and the arctic.
Now a new generation of A/D-D/A convert-
ers brings them together instantly.
The results are exciting new markets in
i video signal processing. And the time to
seize these opportunities is now.
NEC's advanced monolithic A/D-D/A
converters feature high sampling rates
| especially designed for high-speed appli-
cations such as digital TV, image processing
and video systems. Using a high-speed
CMOS technology, the uPD63900 series
achieves conversion rates of 20 to 50 mega-
samples per second.

Other advantages of NEC converters
include: 6- or 8-bit resolution; linearity
above +0.5LSB; TTL-compatible digital
Input/output; and a single 5V power supply.
A high output current (10mA max.) facilitates
impedance matching for D/A converters.

1 And you can synchronize our converters
with external clocks.

If you want to move ahead in the fast-
paced world of digital TV and video signal
processing, convert to A/D-D/A converters
! from NEC. Before time runs out.

l For further information, please contact:

BUSR Tel:1-800-632-3531. In California: 1-800-632-3532.
TWX: 910-379-6985.

BEuwrope W.Germany Tel:0211-650302. Telex:8589960 NE D.
The Netherlands Tel:040-445-845. Telex:51923 NEC B NL.
Sweden Tel:08-732-8200. Telex:13839 NECSCAN §S.
France Tel:1-3946-9617. Telex:699499 NEC EF.
Italy Tel:02-6709108. Telex:315355 NECEIT 1.
UK Tel:0908-691133. Telex:826791 NECUK G.

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

l Taiwan Tel:02-522-4192. Telex:22372 HKNEC TP.
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Singapore Tel:4819881. Telex:39726 NECES RS.
-~ B Oceania Australia Tel:03-267-6355. Telex:AA38343 NECBCD.

Computers and Communications
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Compiled Cell Custom from S-MOS
saves you valuable ASIC design time.

With S-MOS’ new Compiled
Cell Custom program, you can cut up to
three months from your custom IC
design cycle.

Simply by pressing three buttons.

C.C. Custom automates the
design process by combining S-MOS'
advanced LADS software with Tangent’s
Tancell” The program allows you to
create new designs based on standard

cells, our megacells, your megacells
or any combination.

You can mix and match more
than 300 standard macrocells simply by
doing the schematic capture and
simulation steps that you would do
for a gate array.

The circuit is then laid out and
routed automatically at our design
center. The system is timing driven, so

27 : 19 zux 2|>( 22/ 23>(
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new user-defined macrocells will
match their simulations. The first time
and every time.

With a full custom design, you
typically have to wait half a year for the
first chip samples. C.C. Custom can
do it in 12-14 weeks with NRE charges
normally associated with standard
cells. Or about half what a full custom
would cost.

So you get your products to
market faster and more economically.

Since we produce our chips on
the 1.5 micron line of our affiliate,



or three buttons.

Seiko Epson, you will also benefit from
higher-speed operation and virtuaily
nonexistent failure rates. Seiko Epson
is one of the world’s most automated
and reliable CMOS manufacturers. 1
If you'd rather press three butwons

than spend three additional months de- ( © Auto-Placement Routing | gaar  or- -~
signing circuits, call us. (408) 922-0200. w7 s  mm
i AT oa o, BT B
S-MOS Systems B G Be e L

2460 North First Street
San Jose, CA 95131-1002

SYSTEM

——— A Seciko Epson Venture

Circle 61 onreader service card

Tancell is a registered trademark of Tangent Systems.



appearance of the 68020-based Apple
Macintosh II and other machines selling
for about $5,000.

That means the latest work stations
will be high-end, 8038G-based machines
that offer performance an order of mag-
nitude or more better than older equip-
ment. The performance gain will come
either from the use of the 386 and its
peers or through architectures or accel-
erators incorporating floating-point co-
processors and reduced-instruction-set-
computer techniques. The high-powered
work stations will eat away at the mar-
ket for the IBM PCs and its compatibles
that are based on earlier chips like the
80286. Dataquest expects PC sales will
stay flat through 1990. Sales of mini-
computers and mainframes used in CAE
will decline by 1990.

Two of the new hardware platforms
at the Design Automation Conference,
the models 340 and 360 from Integraph
Corp. in Huntsville, Ala., aptly demon-
strate some of the newfound power (see
p.87). A coprocessor board containing
dedicated floating-point and integer pro-
cessors provides higher performance, by
an order of magnitude, than that of the
| main CPU for the work station—the 5
| million-instruction/s 32-bit Clipper chip
from Fairchild Semiconductor Corp. The
board accelerates any computation-in-
tensive task—analog simulation, board

layout, solids modeling, and the like—by
executing the task from high-speed writ-
able control store memory on-chip. The
user determines what task to accelerate
by microcoding the task and loading it
into the control-store memory.

Another way to accelerate, from Men-
tor Graphics Corp. in Beaverton, Ore.,
takes less computation muscle—RISC
architecture and extensive pipelining
team up to achieve up to & million float-
ing-point-operation/s performance. But
there’s a new twist: networking. Model-
M, a new version of Mentor’s Compute
Engine global accelerator, is a
networked, stand-alone version of its

The work-station market
will triple by 1990, thanks
lo 386-based machines

— ———_ ——— — ——— 1
Model-V two-board add-in accelerator.
By networking with the DN3000,
DN500, or DN600 Series work stations
from Apollo Computer Ine. of Billerica,
Mass.—the hardware platforms for
Mentor design tools—the accelerator
does analog simulation six times faster;,
MOS analog simulation ten times faster;
and gate-array and standard-cell place-
ment four times faster than a DN 3000
work station working alone.

HP’S YOUNG: ISLANDS OF AUTOMATION AREN'T THE ANSWER

RISC architecture speeds up Hewlett-
Packard Co’s new platform, the
HP825SRX work station. HP claims its
machine outpaces the standard for com-
parison, Digital Equipment Corp.’'s VAX
11/780. “In an integer-calculation based
benchmark of CPU performance, the
HP825SRX work station showed a per-
formance of 8.5 MIPS,” says Dan Vivolj,
HP product manager. “That’s 8.2 times
faster than a DEC VAX 11/780.” The
HP825SRX CPU is implemented in HP’s
own 1.2-um NMOS process, which helps
the work station achieve its high
performance.

However, DEC will have its own new
work station at the Design Automation
Conference, and it sets a new mark in
price-performance for color work sta-
tions. The $7,900 VAXstation 2000 is
only one contender in an expanded cntry
of CAE products from the Maynard,
Mass., company.

Also bowing at the show is some of
the fastest three-dimensional graphics
processing around comes in a new
graphics display system from Seiko In-
struments U.S. A. Ine. (see p.95). The
San Jose, Calif., company’s GR-4416 can
display 400,000 fully transformed and
clipped 3-d vectors per second—that's
equivilent to high-end systems costing
20% more than the GR-4416’s $32,000
price. ]

Buyers of design automation systems are
no longer satisfied with automating a
single task, says John Young. They
want equipment and software that tie
together to automate the entire design
process, says the president and chief ex-
ecutive officer of Hewlett-Packard Co.,
Palo Alto, Calif. An executive thorough-
ly familiar with the issues of integra-
tion, Young will be the keynote speaker
at the Design Automation Conference
held in Miami June 28 through July 1.

Young predicts that the integration of
front-end computer-aided-engineering
tools, such as simulation and schematic-
capture software, with back-end comput-
er-aided-design functions, such as chip
and board layout, will be followed by
the integration of additional steps in the
process. Back-end CAD will link up with
systems for computer-aid-
ed-manufacturing and with
automatic testers. At the
front end, tools for comput-
er-aided software engineer-
ing will work with CAE
functions for hardware de-
sign.

A number of networking
issues must be faced square-
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